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MOJIOYHA MMPOJAYKIIA M1 YAC BIMHU: CUTYALIS
B CYMCBKIN OBJIACTI

Vechorka Vitalii

ctyaeHT 1 kypey «bakanasp»
CyMcpKuli HAIlIOHATBHUHN arpapHuil yHIBEpCUTET

Rozhenko Anna
crynaeHTka 1 kypey «bakamaBpy
CyMcpKuii HAIlIOHATBbHUM arpapHuil yHIBEpCUTET

Rozhenko Vladyslav
cTyzeHT 3 Kypcey «bakamaBp»
CyMchbKu# HaI[lOHAJIBHUI arpapHUid yHIBEPCUTET

Stotskyi Dmytro
cTyAeHT 4 Kypcy «bakanaBp»
CyMcbKuit HaIllOHAJIbHUI arpapHUid yHIBEPCUTET

Biiina, 1m0 po3ropHynacsi B YKpaiHi, CyTT€BO BIUIMHYJIa HA BC1 Cepr EKOHOMIKH,
30KpeMa # Ha arponpoMHCIOBUN KOMILUIEKC. MoJjiouHa rainy3b, fKa TpaJUIIIHO
3a0e3reuyBajia BHYTPINIHINA PUHOK Ta Maja €KCHOPTHUM MOTEHIiad, OMUHUIIACS i
yAapoM.

CyMIMHa € OAHHMM 13 MOTYXXHUX PErioHIB 3 BUPOOHUITBA Mojoka. Jlo BiliHM
obnacTh BupoOsiia monaa 400 Thc. TOH MOJIOKA Ha PIK, 3 SKMX 3HAYHA YacTHHA WITUIa
Ha TIepepoOKy Ha MICIIEBI 3aBOJIM, @ TAKOXK Ha EKCIIOPT.

3 moyaTKy moBHOMACIITaOHOTO BTOprHeHHS CyMcbka 00J1acTh OMMMHUIIACS Y 30H1
OotioBux nii. Depmu OynM TOMIKOIXKEHI B HACIIIOK OOCTpLTB, 3pyHHOBaHI
JIOTICTUYHI JIAHIIOTH, JIeSIKl TepUTOpii OMMHWIKCS MiJ okymaiiero Lle mpusseno g0
3YMUHKHU Ta 3HAYHOTO CKOPOYEHHS POOOTH JeAKuX (hepM y IPUKOPJTOHHUX paiioHax,
€BaKyailii mepcoHanty, AeIUTy KOPMIB 1 3aco0iB JOIJISAIY 3a TBapUHAMHU Ta JI0
npo0OJieM 3 peaizalliero MOJIoKa 4epe3 3a0JI0OKOBaH1 JJOPOTr'H, HEOE3MEKy NePEBE3EHb.

BupoOuuntBo mosioka B Ykpaini ckopotuiocs Ha 20-25 %, B 3ai1exKHOCTI Bij
periony. Oco0OnuBo ckiagHow Oyina cutyauis y ApiOHUX (depMmepiB Ta MPHUBATHUX
rocrmojapcTBax, sIKi HE Malh JOCTyNy [0 TMajbHOro, KOPMiB, BETEpPUHAPHHUX
npemapaTiB. by BUnaaKu KoM TBapHHM 3aTHIIATUCS 0€3 HaIe)KHOTO JOTIsAy ado
HaBITh TUHYJIH.

[Tonpu BC1 ckiagHOII, BXKe B pyrid monoBuHI 2023 poky OaraTo mianpueMCTB
CyMimuHu movanu BigHOBIOBaTH BuUpoOHuITBO. {depmu o00’emnHyBamvcs s
CHUTBHUX 3aKyIMiBeJIh KOPMIB 1 MaJbHOTO, BOJOHTEPCHKI MPOEKTH JOTOMAaraim 3
eBaKyail€er Xyaoou abo JOCTaBKOIO MOJIOKA Ha MepepoOKy, a NesKi MOJIOKO3aBOIH
3aIyCTUIUM BUPOOHUIITBO MPOAYKTIB TpHUBAJIOTO 30epiranHs, mod KOMIIEHCYBaTU
HECTauy CBIXOTO MOJIOKaA.

10
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BigHoBienHs crana, MojaepHizallis o0JagHaHHS Ta MOIIYKH HOBUX PUHKIB 30yTy
Oys0 nepioueproBuM 3aBaaHHsIM y 2024-2025 pokax.

Ha choroanimHiii neHb AepaBa BXKUBAE 3aXOJIB IIOAO MIATPUMKH MOJOYHOI
rajry3i uepes3 AoTallii, KOMIIEHcaIlii 3a 3pyHHOBaHI ()epMH Ta CIPOIIECHHS JIOTICTHUKH.
BononTepcbki opranizaiii TakoX aKTHBHO JOMOMAraioTh: 3aKyNMOBYIOThH MOJOYHY
MPOAYKIIIIO JJisl BINCHKOBUX, TIEPECEICHIIIB, MEIIKAHI[IB I€OKYOBAHUX TEPUTOPIH.

BiifHa cyTT€BO cCKOpOTHIIa KITbKICTh BUPOOJIEHOI MOJIOYHOI MPOIYKIli B YKpaiHi,
alle He 3Ba)KAalOYM Ha 1€ BCE Traly3b NPOJOBXKYE IPAIIOBATH 3aBISKUA CTIHKOCTI
dbepMepiB, J0MOMO31 AepkaBu Ta BoJioHTepiB. [lompu Bcl TpyaHOII, YKpaiHChKE
MOJIOYHE BUPOOHHUIITBO 3AJIMIIAETHCS BAXIUBOI YaCTUHOIO MPOJIOBOJIBUOI OE3MEeKH
KpaiHu.

Puc. 1 Monouna OPOYKIIis

Cnucoxk Jirepatypu
1. Monouna npoaykmis. URL: https://latifundist.com/cards/82-korova-u-dvori-to-
I-harch-na-stoli-yak-vizhivaye-molochna-galuz-ukrayini-pid-chas-vijni
2. Monouna mnpoaykiisi B ymoBax BidHM B Cymcekiit o6macti. URL:
https://suspilne.media/sumy/235861-gotuvalisa-rozlivati-produkciu-u-vidra-ak-
sumskij-molokozavod-prodovziv-pracuvati-pid-cas-vijni/
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BI3YAJIIBALIA HPI/IBYI[I/II:!KOBOT AUIAAHKU SAK
IHCTPYMEHT KOMYHIKALII MI’K 3AMOBHHUKOM I
BUKOHABLHEM JAHAITA®THOI'O ITPOEKTY

XpamuoBa AHacracist /IMmuTpiBHA

CryneHTtka
XHYMI im. O.M. BekeroBa

BumneBcobkuii lennc CepriitoBuu

Acwuctent Ha kadeapi Micbkoro Oy1iBHHIITBA
XHYMI im. O.M. beketoBa

Bizyamizaiiig y cyyacHomMy JaHAmAaQTHOMY MPOEKTYBAHHS € OJIHUM 3 KIIFOYOBHX
eJIeMEHTIB e(heKTUBHOT KOMYHIKaIlii Mi’K 3aMOBHUKOM 1 BUKOHaBIleM. BoHa MiHIMIZy€
HETIOPO3yMIHHS, TIOKpaIllye€ pPO3yMIHHS KOHIICMINI Ta Ja€ MOXKJIUBICTE OYyTH
BIIEBHEHUMHU Y KiHIIEBOMY pe3yJibTaTi. [{udpoBi TexHOOTIi 103BOISIOTh CTBOPIOBATH
peaNTiCTUUHI MOJIeNi, 3a0€3MeYy04r TOYHY Bi/IMOBIIHICTh OYIKYBaHHSIM 3aMOBHUKA.

Jsist Toro 100 3a6€3MeYnTH YITKE YABJICHHS MPOEKTY Y BCIX YYACHHUKIB MPOIIECY,
BaYKJIMBO BUKOPUCTOBYBATH TEXHOJIOTI, IO JO3BOJISAIOTh HAOYHO MPOJEMOHCTPYBATH
KIHIIEBUI pe3ysibTaT. BUKOpUCTaHHA Cy4acHHX LU(POBUX IHCTPYMEHTIB, TAKUX SIK
3D-Bizyamizamis Ta BIM Mozeni, 3Hag4HO TiABUITYIOTh €PEKTUBHICTH KOMYHIKAIIl Ta
JOTIOMararoTh 3a00IrTH MOMMJIOK Ha €Tarl IUIaHyBaHHS.

MeTo1o 1aHoro AOCHIPKEHHS € BU3HAUYEHHs POJIl Ta MOTEHLialy Bi3yaizalii y
KOMYHIKaIli1 Mi>k 3aMOBHHUKOM Ta BUKOHABIIEM ITPH PO3pOOIIi JaHIIA()THOTO MIPOEKTY.
HoBu3na nijixomy mossirae y aHaiizi Cy4aCHUX TEXHOJIOTIN Bi3yasi3allii Ta OI[iHKH ii
BIUTMBY Ha MPUUHSTTS PillIeHb MTPU MPOEKTYBAaHHI MPUOYIUHKOBOT ITISTHKH.

Bizyamizaiiis npuOyIUHKOBOI JUISHKH € KJIIOYOBUM €JIEMEHTOM Yy TIpoleci
MPOEKTYBaHHS, aJ)Ke camMe BOHA Ja€ 3MOTY 3aMOBHUKY Ta BUKOHABIIO CHOPMYBATH
CHUJIbHE YSBJICHHS MPO KIHIIEBUI pe3ynbTatr. 3aBasku 3D-Bizyamizaiii Ta CydacHUM
BIM-texHnosorisim, CTa€ MOKIIMBUM YITKO MPEJICTABUTH MPOCTOPOBI XapaKTEPUCTUKHU
o0’exTa, mMpoaHalizyBaTH (YHKIIOHATBHI MOXJIMBOCTI TPOEKTY Ta 3a37aJIeTiTh
BUSIBUTU MOTEHIIMHI nipoOaemu [1, c. 182]. Lle cripusie migBULIIEHHIO €PEKTUBHOCTI
KOMYHIKallii, JA03BOJII€ YHUKHYTH HEMOPO3yMiHb, IMPHUCKOPIOE MPOLEC MPUNUHATTA
pilieHs 1 gonomarae 30epertu OajnaHC MK TBOPYMMH 33JyMaMHM Ta TEXHIYHUMH
oOMexxeHHaMH. KoM’ 1oTepHa Bizyaini3allis He JMIIE COPOULY€e Y3TOIKeHHS JeTaleu,
a ¥ 3HAYHO 3HWXKYE MWMOBIPHICTh pO3YapyBaHHS KIHLEBUM pE3yJbTaTOM,
3a0e3neuyrour BIANOBIAHICTh OYIKYBaHHSAM YCIX CTOpPIH, 3aJy4eHUX J0 peaiizaiii
MIPOEKTY.

3 HaWMmoOMyJApHIMUX TporpaMm Il KOMITIOTEPHOI Bi3yaumizaiii  cepen
danamra@THUX apxiTekTopiB Ykpainu Moxna Buaimuta RealTime Landscaping
Architect 2023, Graphisoft ArchiCAD 26, AutoCAD 24 Tta VectorWorks Landmark
[2, c. 304]. BukopuctanHs 1ux mporpaM Ta 3arajioM Bi3yai3allli 3HUKYIOTh PU3UK
MMOMUJIOK Ha BCiX eTanax MpOeKTyBaHHS 1 CIPUSIOTh CBOEYACHIM KOPEKIIii PillIeHb, 0
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MIITBEP/KYETHCS  CYYaCHOIO  MPAKTUKOK  3acTocyBaHHa 3D-Bizyamizamii y
OymiBHANTBI. [HTETpaIlis MuX MpOrpaMHUX 3aCO0iB T03BOJISIE 3a0€3MEYUTH BUCOKUN
piBEHb B3a€EMOIl MK yciMa Y4YaCHHKaMHU MPOEKTYy Ta TapaHTye BiINOBIAHICTD
OCTAaTOYHOTO PE3ybTaTy BUMOTaM KITI€HTA.

Opniero 3 HanmommpeHimux mnporpam ans 3D-Bizyamizamiit € RealTime
Landscaping Architect 2023, sika no03BoJisie CTBOproBaTH peaiicTuuHi 3D-moneni
naHAma@THUX TPOEKTiB. lle mae MOXKIMBICTE 3aMOBHUKY HAOYHO MOOAYHTH, SK
BUTIIAJATUMYTh POCIMHH, TOPIKKMA Ta iH. €JIEMEHTH MPOEKTy MpU pearizamii. Y
nporpami € MOKJIMBICTh CTBOPEHHSI BiJICONIPOTYJISTHKH, KOJIM 3aMOBHHUK BipTyaJbHO
MOXKE TIPOTYJISAITHCS 1O MaWOyTHIM JIJISHIN, OTPUMABIIM YITKE YSIBJICHHS IIPO
MaiOyTHIA BUTJISA OUISHKH, 1€ 10 TTOYATKy peaizallii IpoeKTy.

Otxe, y pe3ynbTaTi JOCTIIKEHHS BH3HAYEHO, IO Bi3yasi3allil € He3aMIHHUM
IHCTPYMEHTOM KOMYHIKaIlii MI’)K 3aMOBHUKOM 1 BUKOHaBIIeM. BoHa 7103BOJIsI€ 3HUBUTH
PHU3HUKHU HEMOPO3YMIHHA Ta HEMOTPIOHUX BUTpAT.
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IHHOPIBHAJIBHA JIAT'HOCTUYHA HIHHICTD IIVIP TA
I®A Y BUSIBJIEHHI BIPYCHUX IHOEKIINA

Boponkosa FOQuis CepriiBHa,
JlotieHT Kadeapu eKoIorii Ta TEXHOJIOT1H 3aXUCTy HaBKOJIUIIIHBOTO CEPEIOBHILA
HarmionansHuil TeXHIYHUN yHIBEPCUTET «JIHIMPOBCHKA MOIITEXHIKA

Mypamosa Karepuna OJiekciiBHa,
CryneHnTtka
HarmionansHuil TeXHIYHUN yHIBEPCUTET «JIHIMPOBCHKA MOIITEXHIKA

[HdekiitHl 3aXBOPIOBaHHS MPOJIOBKYIOTh CIPUYUHATU 3HAYHY 3aXBOPIOBAHICTH
Ta CMEPTHICTh Y BChOMY CBIiTI. 3a fanumu 3 2019, 13 3aranbHOro TAraps ycix XBopoo y
ciTi 178 wminmbsitoniB DALYs (25% Bin ycboro iHdekuiiiHoro tsraps B 27,7%)
cnpuunHeHi Bipycamu. Y CIIIA nikapHi OIOpivyHO MOBIIOMIISIIOTH PO TOHAM 5
MUJIBMOHIB BUIIAJIKIB 1HPEKIIMHUX 3aXBOPIOBaHb, 3HAYHA KIJIBKICTh SKUX 3QJIMIIAETHCS
HeJliarHoCTOBaHoM0. [1-3]

B Vkpaini BipycHi 1H(GEKIIT 3aMIIaI0ThCs 3HAYYIIOI0 MTPOOJIEMOIO TPOMAJICHEKOTO
3nopoB's. [Ipotsrom 2021 poky piBeHb pIBE€Hb CMEPTHOCTI Bijl IHPEKIIHHUX XBOPOO
ctaHoBUB 27,8%, Npu LIbOMY BEIMYE3HMM BIUIMB Ha CTPYKTYpY MAaTOJIOTIH MaB
COVID. I xoua iH}exIiiiHi XBOPOOH HE € MEPIIUMHU 32 CMEPTHICTIO, BOHH € 3HAYHUMU
1 YCKJIQJHIOIOTh Mepedir IHIIUMX 3aXBOPIOBAHb, OCOOJMBO CEpea NAll€HTIB 13
XBOpoOamu cucteMu KpoBooOiry. HajpcMmepTHICTh BiJ iIEMiYHOI XBOpOOHM cepls B
VYkpaiHi € oiHI€10 3 HAWBUILKX y €Bporii, a BipycHI 1H(EKI1i J01aTKOBO MiIBUILYIOTh
PHUBHK YCKJIaHEHb Y 11i€i kateropii xBopux. [lIupokomaciitabna 36poiiHa arpecis PO
Mpu3Besia A0 CEPHO3HOr0 3pOCTaHHA PHU3UKIB €MIJEMIYHUX YCKIagHeHb. JliiicHui
piBeHb 1H(]EKIIIHOT 3aXBOPIOBAHOCTI TNepeBUIllye OQIIMHY CTAaTUCTUKY Yepe3
BIJICYTHICTh JaHUX 3 OKYIIOBAaHUX TEPUTOPINA, 3HAYHI MITpalliifHi TpolecHu Ta
00MEKeHY JOCTYITHICTh MEIMUHOT JorToMOTH. [4]

Kputnune Ta cBo€dacHe BTpy4YaHHS TpPH BIPYCHUX 1H(EKIIAX 3aJeKHUTh Bij
MIBUAKOTO Ta TOYHOI'O BUSABJICHHS mmaroreHa. Jlocsig nangemii COVID-19 Ta morouHi
BUKJIMKU TMIJKPECTIOITh JXKUTTEBO BAXKJIMBE 3HAYEHHS HIBUIKOI J1arHOCTUKHU IS
OOTPYHTOBAHMX PIIIEHB 010 JIKYBaHHS Ta 1H(EKIIHHOTO KOHTPOJIIO, III0 00YMOBITIOE
aKTYaJIbHICTh TOPIBHSJIBHOTO aHaAI3y J1arHOCTUYHOI IiHHOCTI MeTo1iB [1JIP Ta IDA.

MouekysisipHa A1arHOCTHMKA PEBOJIOLIOHIZYE KIIHIYHY MPaKTUKY 1HQEKIIHHUX
3aXBOpPIOBaHb, OCOOJIMBO B YMOBax TrOCTpPOi JOTOMOTH, € CBO€YAcHI Ta TOYHI
T1arHOCTUYHI1 THCTPYMEHTU € KPUTHUYHO BAXUJIMBUMU JJI NPUUHATTS pIillIeHb 00
nikyBanHs [1JIP xapakrepusyeTbcsi HEMMOBIPHOIO YYTJIMBICTIO, CHEHU(IYHICTIO Ta
mBuakicTio amrunidikanii. [OA € 3pydyHumM Ta UYyTIMBUM 1HCTPYMEHTOM IS
BUSBJICHHSI BIPYCHMX areHTiB Ta IX KIUJIbKICHOTO BHM3HA4€HHsA, Oa3ylOUuCh Ha
cretu(iuHii B3aeMOIT aHTUTLI 3 BIpYCHUMU

Merta: OuiHMTH Ta TOPIBHATA YYTIWBICTh, CHEHU(IYHICT, Ta MIaTHOCTUYHY
touHicTh MeToIiB [IJIP Ta I®A mpu giarHocTuIll BipycHUX 1HGEKITIHI
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[IJIP € mnpoBiHOI MOJIEKYJISIPHOI TEXHOJOTIEK CY4YacHOi JJIarHOCTHKUA 3
IIMPOKUM CIEKTPOM KIIHIYHUX 3acTOCyBaHb. MeToj 0a3yeThcsl Ha (hepMEHTATHUBHIN
amruridgikamii kopotkux giasHOk JIHK 3a gomomororo Ttepmoctabinbroi JIHK-
noJiiMepasu y MPHUCYTHOCTI CrenU(PiuHUX OJTOHYKICOTHAHUX MpaiiMepiB. 3aBasSKu
IUKJIIYHAM TIpoliecaM JeHaTypailii, riOpuausamii Ta ejoHTarii y TepMOIMKIEpI,
mimpoBa JJHK aMmmoeTbesi eKCIOHEHITIABHO, M0 TEOPETHYHO I03BOJISIE OTPUMATH
MIJTBSIPIN KOMIiH 3 OHI€ET BUXITHOT KOITIT 332 MEHII HiXK TOANHY [2]

VY cragpapthiit [1JIP IHK Bi3yanizyroThcsi 3a JOMOMOI0I0 T'ellb-elIeKTpodopesy,
mo0 mepeBIpUTH HasBHICTh ouikyBaHux cmyr JIHK, ame meit meron nmae muiie
HAMIBKUIBKICHI pe3y/IbTaTd. MOro TOYHICT 3aJ€KUTh Bif THUIYy OapBHUKA if
oOsamHaHHsA, a MpH HU3bKiK koHueHTpalii JJHK Bin Moxe OyTu HeeekTHBHUM. [ 7]

Icnye nexinbka Momudikamiit I1JIP, amantoBanux sl pi3HMX J1arHOCTUYHUX
noTpeo.

1. TUIP y peansHoMy uaci (QPCR) Bumiproe BUpOOHUIITBO IIJIbOBOTO aMILTIKOHA
MPOTAroM Belel peakiii. L{boMy cripusitoTh OapBHUKH, 1110 iHTepKanytoTh JJHK, Taxi sk
senennii SYBR®, a6o 3ommu 3 (uiyopecueHTHuM MapkyBanHsMm. bapeauku JIHK
3B'sDKYThbCsl 3 yciero asonanioropor JIHK. Ileit metonm mo3Bosisie OTpUMYBaTH
KUIBKICHI Ta Iy€ TOYHI pe3yJIbTaTh MPOTITOM KIJIbKOX TOJIUH, IO OCOOJIMBO BaXKJIUBO
py 0OMexeHoMy yaci. Xouya caM aHali3 JOCUTh IIBUIKHI, MMITOTOBKA 3pa3KiB MOXeE
3aiiMaty OLIblIEe Yacy Ta MOTpeOye MONAaTKOBHUX BUTpPAT Ha HAOOpU IS 1307111
HYKJICTHOBUX KHUCJIOT. BapTicTh o0sajiHaHHS 1 peakTUBIB POOUTH 1€ METOJI MEHII
JOCTYIIHUM JUIsl PErioHiB 13 OOMexeHMMH pecypcamu. IlepeBaroro Takox €
MO>KJIMBICTh BUCOKOIIPOYKTUBHOTO TECTYBAaHHSA - 3a3BUYail y popmati 96 1yHOK, 1110
J03BOJISIE  OHOYACHO OOpOOJISITH BENMKY KUIbKICTh 3paskiB. lle mnpexacrasmsie
0COOMBUY 1THTEPEC ISl CUTYAIllH, KOJIM TECTYBAaHHS 3 BETUKUM OOCSTOM € >KUTTEBO
BAKJIMBUM, HANPUKJIAM, 1] 9ac MaHaeMii abo emijemiii, abo I IPOMHCIOBOTO abo
CLITBCHKOTOCTIOAAPCHKOTO 3aCTOCYBaHHS, JI€ YMCIICHHI 3pa3Ku, MOXKINBO, JOBEIETHCS
OJIHOYAaCHO TECTyBaTH. 3AaTHICTh BUKOHYBaTH PCR y MyIbTHIUIEKCOBAHUX PEAKIIISX
JIOTTOBHIOE 1110 BUCOKOIPOIYKTUBHY MOXIIMBICTD. [5,8]

2. 3BoporHa TtpaHckpumiis-IIJIP B pexumi peampHoro uwacy  (RT-PCR)
BUKOpPHUCTOBY€EThCsl ansi BusiBienHs PHK-BipyciB, Takux sk rpum, COVID-19 Ta
renatut C. Leit meroa [1JIP mae BUCOKY JiarHOCTUYHY LIHHICTH Yy BusiBieHHI PHK-
BMICHUX BIPYCIiB, OJJHAK TOYHICTh PE3YJbTATIB 3aJE€KHUTh BlJl SKOCTI MpOOM, yacy
3a0opy, JoKamizali 3abopy warepially, TE€HETHYHHX OCOOJIMBOCTEH BIpyCy Ta
nabopaTopHOi MpakTHKU. 3BopoTHA TpaHckpumnrtazHa [IJIP, mompwu ii ctaTyc «30510TOTO
CTaHJIapPTY», MOKE J1aBaTH XMOHOHETaTUBHI Pe3yJbTaTH, 0COOJIMBO y pa3i MyTaulil y
ainsHkax. [6]

3. MynprHmiekcHa mojiMepa3zHa jaHitoroBa peakiiis (MITJIP) sBase coGoro
MOJICKYJIIPHO-/IIAaTHOCTUYHUA ~ METOJl, 10 3abe3nedye OJHOYACHY JIETEKIIIO
MHOXMHHUX TAaTOT€HIB y MEXax OJIHI€l peakuiiiHoi cymimi. TexHonoris A03BOJIsIE
CUMYJIbTAHHE BUSBJICHHS MPOBIIHUX 30yJAHHUKIB BIPYCHHUX 1 OaKTepialbHUX TOCTPHUX
pecnipaTopHuX 1H(EKIiH, BKIoyaoun Bipycu rpuny A i B, azenoBipycu, Ta iHm
natoreHu. [9]
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4. udpora mnomimepasHa JanmroroBa peakiis (ullJIP) mpexacrasise
HAWCy4YacHINIy TEXHOJIOTiI0 a0CONIIOTHOT KITBKICHOT OLIHKH HYKJIEIHOBHX KHCIOT.
Meton nemMoHCTpye Mexi AeTeKIli Ha piBHI 1,38 KOmiiA/MKII, 1110 BABIYI MEPEBUIILYE
Yy TJIMBICTh MOpPiBHIHHUX NpucTpoiB (10), Ta 3a0e3mnedye BUCOKY TOUHICTh HABITh MPH
HAJ3BUYAHO HU3BKUX KOHIEHTpaMisax 1iipoBoi JIHK 3aBasku mpuHIUIY po3moainy
[11]. V nopinsaHI 3 KinbkicHOIO [TJIP, udposa ITJIP nmpoaykye MeHIT BapiabenbHi
Ta OUIBII BIATBOPIOBAH1 JAaHi, 0COOJIMBO AJIsl HU3bKOAOYHJAaHTHUX MIIICHEH.

Imynodbepmentauit ananiz (I®A/ELISA) sBise co0or0 IUIAHIIETHUH METOJ
JIETEeKITi Ta KUIbKICHOT'O BU3HAUYCHHS PO3UMHHUX PEYOBUH (TIENTHUIU, O1IKH, aHTHUTIIA,
ropMoHH). MeToj1 0a3yeThCsl Ha KaTaIITUYHUX BJIACTUBOCTAX (PEPMEHTIB JIJIs ACTEKIIIT
IMYHOJIOTIYHHX peakilii 3 iMMOO1Ti3aIli€r0 OJHOr0 KOMIIOHEHTA Ha TBepIiit ¢asi. [12]

VY cydacHiii y1abopaTopHiil MpaKTHUIll 3aCTOCOBYIOTh YOTHPU OCHOBHI BaplaHTH
IOA, kokeH 3 SKHX XapaKTepU3yeTbCsl CIEUU(PIYHUMU METOAOJIOTTYHUMU
0COOJIMBOCTSIMH Ta A1arHOCTUYHUMU I€peBaramu.

[Ipsmuii IDA OGa3zyeTbCsi HAa BHKOPHUCTAHHI KOH'IOTOBaHUX 3 (PepMEHTOM
MEPBUHHUX aHTHUTILI, 5IK1 0€310CepEeIHhO B3aEMOAIIOTH 3 IMMOOLITI30BaHUM Ha TBEP.IIN
¢a3i anturenom. lLleil miaxin 3abe3nedye CHPOIICHUA MPOTOKOJ 3 MIHIMAJIBHOIO
KUIBKICTIO 1HKYOaUIdHUX €TamiB, 0 POOUTh HOro ONTUMAIbHUM [JIsi PYTHHHOI
T1arHoCTUKHU. Y Bipycosorii npsmuii [OA 3HaX0AUTH 3aCTOCYBaHHSA AJIA ACTEKIIi
MOBEpPXHEBOro aHTUreHy Bipycy remarutry B (HBSAQ) y cupoBaTtmi kpoBi Ta
imeHTudiKalii  aHTUTEHIB  peclipaTopHO-CUHIUTIanbHOrO  Bipycy (RSV) B
Hazo(dapuHreanbHUX 3MUBaX. Y MOPIBHSHHI 3 HEMPSMUMHU a00 CeHABIY-hopMaTaMu
DA, npsamuii IOA, sk npaBuio, HAUMEHII YyTIUBUANA. BUKOpUCTaHHS JUIE OJHOTO
aHTUTLIA JUI BUSBJICHHSI OOME)XKy€ OCUIICHHS CUTHAJTY, 3MEHILYIOUH HOTr0 Yy TIUBICTh
IS BUSIBJICHHS @aHTUTEHIB, IPUCYTHIX Y HEBEIMKHUX KiTbKOCTAX. [13]

Hempsmuii  I®A mnepenbavae nBOCTamiiHy JCTEKIII0 3 BUKOPUCTAHHSIM
HEMIYEHOTO MEPBUHHOTO aHTUTLIA Ta (PEPMEHTATUBHO KOH'FOTOBAHOI'O BTOPUHHOIO
anTuTina. Llg Mogudikamis xapakTepu3yeThCs MiIBUILIEHOI0 THYUYKICTIO CUCTEMHU Ta
MOXJIMBICTIO ammuiddikauii curnany. Henpsmuii IOA mmpoko 3aCTOCOBYETHCS IS
CEPOJIOTIYHOI [IarHOCTUKU 1H(MEKUIHNHUX 3aXBOPIOBAaHb, 30KpEeMa JUIsl BUSBIICHHS
antutul 1o BIJI, BipyciB renatuty A, B ta C, a Takox AJisi A1arHOCTUKU 1H(DEKIIIT,
cnpuurHeHoi BipycoMm Enmreiina-bapp (EBV).

CennBiu-IOA nemMoHCTpy€e HaWBHINI MOKA3HUKU aHAJITUYHOI YYTIUBOCTI Cepell
ycix moaudikallii imyHopepmenTHoro aHaiizy. KimrogoBoro nepeBaroro ceHaBiu-I1DA
€ WOro BUCOKAa YYTIUBICTh; BIH y 2-5 pa3iB OUIbII YYTIUBUH, HDK OpAMHUA abo
Henpsimuii [OA. ITpuHIKI METOY TPYHTYETHCS Ha OJTHOYACHOMY BUKOPHUCTaHHI JIBOX
MOHOKJIOHAJTbHUX aHTHUTLJ, CIIEIU(IYHUX JI0 PI3HUX EMITOMIB IIJILOBOTO AHTUTE€HY, IO
3a0e3nedye BUHATKOBY CHENM(PIYHICTh ACTEKIli. Y BIPYCHIM M1arHOCTHIN CEHABIY-
IDA 3acTtocoByeThCsl [T BUSIBIICHHS COre-aHTUreHy Bipycy rematuty B (HBCAQ),
netekuii Bipycy EOoua, a Takox /Uil KUTbKICHOTO BU3HaYeHHs aHTureniB SARS-CoV-
2 B pamkax niarHoctuku COVID-19.

Konkypentnuit [OA 6a3zyeTbcs Ha NPUHIIMIT KOHKYPEHIIII MK aHAJIITOM Y 3pa3Ky
Ta MIYEHUM aHAJIITOM 3a CalTU 3B'A3yBaHHS 3 OOMEXEHOI KUIBKICTIO aHTUTLI. Lleit
BapianT [DA o0co6nMBO e(eKTUBHUN ISl JIE€TEKI[ll HU3bKOMOJEKYJSPHUX CIONYK,
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pO3MIp SIKUX YHEMOXJIUBIIIOE OAHOYACHE 3B'A3YBaHHS ABOX aHTUTUL Y BIPYCOJIOTI]

KOHKypeHTHU# [DA 3acTOCOBY€ETHCS ISl BU3HAUEHHS! KOHIEHTPALI MPOTUBIPYCHUX

MpenapariB y CHPOBATIIl KPOBI, a TAKOXK IS ACTEKITli ceruiyHuX BIpyCHUX O1IKIB
MaJioro po3Mipy, TaKUX SIK HECTPYKTYpHI OUIKH Bipycy renatuty C.

Ta0mmms 1

[TopiBusiibHa Tabmuist metoaiB IDA Ta [TJIP

[TapameTp TJIP (ITomimepasHa IDOA (ImyHOpEpMEHTHMI aHATI3)
JIQHITFOTOBA PEAKITis)

UyTnuBiCcTh 95-98% 80-90%

CnenudivaicTh 98-100% 85-95%

[IIBnakicTe BUKOHAHHS | 3—4 TOOAUHA 2—4 ronuHN

CkiagHicTs BUKOHAHHSA | Bucoka Cepenns

[{o BusBISIE I'eneTnunumii matepian | AHTUTUIA @00 aHTUTEHU
natoreny (JHK/PHK)

Cranis indexii

I'octpa (aza, akTuBHA
1H}eKIis

[Tinroctpa/xpoHniuHa ¢asa,
IMyHHA BiJIOBIb

KinbkicHa omiHka

MosxiuBa (qQPCR -
BIpYCHE
HaBaHTAXKEHHSI)

OOmexeHa (TUTPU aHTHUTLI)

MiHiMaJIbHA KUIBKICTD
MaTOTeHY

OnuHuUI KoM

103—10° xom1it/mn

BikHO giarHOCTHKH

Panne (1-3 nni micns
1H(}1KyBaHHS)

[Ti3ue (7-14 nHIB micnus
1H(]1KyBaHHS)

ABTOMaTH3a1A

IToBHa aBTOMaTH3ALA
MOYKJIBa

[ToBHa aBTOMaTH3AIIS MOYKJIMBA

[TepexpecHi peakiii

MiHimMalbHI nipu
IpaBUJIbLHOMY JIU3aiiHI

MosxiuBi (0c00JMBO TTPH
CIIOP1AHEHUX MATOTEHAX)

CT1al1IpHICTb 3pa3KiB

Bumarae mBuakoi

binbu ctabuibHI Npy KIMHATHIN

00poOku abo TeMIiepaTypi
3aMOpOKYBaHHS

[ToTpeba B Bucoxa Cepenns

KBaT1(pIKOBAHOMY

nepcoHall

KonTaminariis Bucoxkuii puzuk Huszbkuit pusuk
(ammumidikaris JTHK)

MyIbTUIIIEKCHICTD MoxnuBa (nekinbpKka OOmexeHa

MaTOTr'€HIB OJTHOYACHO)

3acTocyBaHHS JJIs

MeHi npugaTHa

[IpunaTHa (EKOHOMIYHICTD)

CKPUHIHTY (BHUCOKa BapTICTh)
JlunamivHe Edexrupne EdexTrBHE (PO3BUTOK
CIIOCTEPEHKEHHS (MOHITOPHUHT IMYHITETY)
JIKYBaHHS)
[14,15,16]
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BMCHOBKUA

[1JIP BUABISETBCS HE3aMIHHOKO JUIsl PAaHHBOI JIarHOCTUKH 3aBISKH CBOIM
yJIBTPAuYyTJIMBOCTI Ta 3AATHOCTI BHUSBJISITH TEHETUYHHM MaTepial MaToreHy BXKe Ha
MOYATKOBUX cTamiax iHpekmii. Meron 3abe3nedye uyTauBicth 95-98% Ta
cnerudiunicts 98-100%, 1110 poOUTH HOTO 30JI0THM CTaHAAPTOM JUJIS MIATBEPIKEHHS
roctpux iH}ekiil. OgHak BUCOKI MOKa3HUKU XMOHOHETaTUBHUX PE3yJIbTaTIB TEXHIUHI
OoOMeXeHHsI, TOB'sI3aHl 3 METOoAaMM 300py 3pa3KiB 1 BIpYCHHM HaBaHTaKCHHSIM,
NoTpeOyIOTh YBAXXHOTO BpaxyBaHHs MU iHTepHpeTallii pe3yibraris. DA gemoHcTpye
CBOIO IIIHHICTb 3aBJIAKH IHUPOKIN JOCTYIMHOCTI, MPOCTOTI BUKOHAHHS Ta €KOHOMIYHIM
edexTuBHOCTI. MeTon 3a0e3neuye uytnuBicTh 80-90% ta cnenudiunicts 85-95%, 1o
€ JOCTaTHIM JJIsi OLIBIIOCTI KIMHIYHUX 3aBAaHb. OCOOJIMBO BaXKIHUBOK € POJIb
CEpOJIOTIYHOTO TECTYBaHHS JUIS BUSIBJCHHS TMOINEpPEIHIX 1H(EKIH, MOHITOPUHTY
IMYHHOT'O CTaTyCy Ta IMPOBECHHS €IieMIOIOTIUHUX JOCTIKEeHb, e KibkicHi [1JIP-
aHaII31 MOXKYTb OyTH HETOCTYITHUMH a00 3aTPUMYBATHCS.

OnTuManbHa J1aTHOCTUYHA CTPATErisd 3aJIeKUTh Bl KIIHIYHOTO KOHTEKCTY,
€KOHOMIYHMX MOXJIMBOCTEA Ta TEXHIYHUX pecypciB jnaboparopii. KommiekcHuid
M1IX0J] MaKCUMIi3ye AlarHocTUYHy epekTuBHICTh: [1JIP 3a0e3neuye paHHe BUSBIICHHA
aktuBHOi 1HQekuii, [DA - i1HpopMaliro nOpo IMYHOJOrIYHY BIAMNOBIAL Ta
enigemionoriuny curyauiro. BuOip mixk I®A Ta [1JIP € cTpareriyaum piieHHsIM, 010
0a3yeTbCsi Ha KOHKPETHUX KIIIHIYHUX MOTpedax Ta pEeCypCHHX MOMKIUBOCTSX.
InTerpartis 000X METONIB y AIAarHOCTUYHUI ajropuTMm 3ale3rnedye MaKCUMaJbHY
e(eKTUBHICTb BUSBJICHHS BIPYCHUX 1H(EKITIH.
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BMICT JHIIAIB B OPT"TAHI3MI ANODONTA ANATINA 3A
BIIVIMBY I'EPBILIUAY PAYHIAIIL

Bitomcbka Tersina Bosoagumupisaa
3100yBavKa BUIIO1 OCBITH MEpIoro (0akagaBpChKOTO) PiBHSA

My3uxka Jlinis BosioaumupiBaa
KaHIuAaT O10JIOTIYHUX HAYK, TOLIEHT
XKutomupcrkuii aepxkaBHUI yHiBepcUTeT iMeH1 IBaHa dpanka

['epbitmam Ha ocHOBI rmidocaTy € HAUMOUMIMPEHIIIMMH TECTHIMIAMU Y CBITI,
OpUYOMy MaciTabu IXHBOTO BHKOPUCTaHHS HEYXWJIBHO 3pOCTaroTh. BogHouac,
3aCTOCYBaHHSA LUX XIMIYHMX 3ac00IB y CUIBCBKOMY TOCHOJAPCTBI MAa€ HEraTUBHI
HACNIJKKM JUIsi HEUUIbOBUX OpraHi3MiB, 30KpeMa TBapwH, IO 3yMOBJIECHO
HAKOIMUYEHHSIM TTidocaTy B pI3HUX KOMIIOHEHTAX JOBKIJUIS — IPYHTI, BOJI1, POCIHMHAX
[1]. T'impoOioHTH 3a3HaIOTh BIUIMBY TiiocaTy BHACHIIOK AUQPY3HOTO 3a0pyaHEHHS
I'PYHTOBHUX Ta MOBEPXHEBUX BOJ| Y PE3yJIbTaTi BAMUBAHHSA, Apei(y abo MOBEPXHEBOTO
CTOKY, CIPUYMHEHUX HAJMIPHUM BUKOPUCTAHHSM Ta HEHAJICKHOI YTHIII3AIIEI0
repOinuny [2, 3]. Panime riidocat BBaskaBcs BITHOCHO HETOKCUYHOIO PEYOBHHOIO IS
TBApWH, aJKe€ HOro i TPYHTYEThCS HA MPUTHIYEHH] MIMKIMATHOTO MIISXY —
MeTa0oJIIYHOTO MpoLecy, KU 3a0e3leuye CHUHTE3 apOMAaTHYHUX aMIHOKHCIOT Yy
POCIIVH 1 IeIKUX MiKpoopraHi3miB. [IpoTe, cydacHUMM JOCIIIKEHHIMH OKA3aHO, 1110
repOILKUIM HA OCHOBI TIipocaTy MOXKYTh ONOCEPEIKOBAHO BIUIMBATH HA TBAPUHHHMA
OpraHi3M, COPUYMHAIOYHM HIMPOKHUI CIIEKTp (1310J0T1YHUX 1 O10XiMIYHUX edekTiB [1,
2, 3]. Bigomo, mo TiapoOioHTH BHpPOOWIM HU3KY 3ac00iB Oi0XiIMIUHOI amamTarii
PI3HOTO CTYMEHS CKJIAJHOCTI, OJIHUM 13 IKUX € nepelyaoBa JimiJHOTO METaboIi3My.
Jlinign, sk ogHA 13 HAWBAXKIMBIIIUX TPyl O10JOTIYHO AKTUBHUX PEYOBUH BOJHHX
OpraHi3MmiB, 3a0€31eUyI0Th CTPYKTYPHY LUTICHICTD iXHIX KIITUHHUX MeMOpaH, 0epyTh
y4acTh B MPOLIECaX €HEPreTUYHOTO OOMIiHY, y 3B’S3KY 3 YUM BHUCTYIAIOTh OJHUM 13
KJIIOYOBUX KOMIIOHEHTIB KJIITMHHOI BIAMOBIAlI Ha 10 KCEHOOIOTHMKIB 1 BayKJIMBUM
O6loMapkepoM OIIHKH (1310JI0TTUHOTO CTaHy TBAPHUH 1 CEPEIOBUIIA IXHBOTO 1ICHYBaHHS
[4].

VY 3B’S3Ky 13 3a3HAYEHUM BHIIEC, METOIO JOCTIIKEHHSI CTaJl0 BUBYCHHS BIUIMBY
payHaany, KoHueHrpauieto, o craHoBuia I'IKpusorocn. HA BMICT JIIIAIB B OpraHi3mi
NPiCHOBOIHOTO MoJIrocka Anodonta anatina.

Marepian pociimkenns: Anodonta anatina (Linnaeus, 1758), 3i0paHi y KOBTHI
2024 poky y Bogoiimi c¢. Jlimun (PKuromupceka 006sacTh). MOMIOCKIB yTpUMYBaJIU
npoTsiroM 2 Ta 7 Ai0 y cepedoBUIN, sIKE€ MICTHJIO payHAan B KOHIIEHTpalii, 10
BianoBigana I'AKpusorocn. KOHTpONIEM ciyryBasia Bona, 0e3 AofaBaHHS TOKCHUKAHTY.
[licns 3aBepiieHHS EKCIIO3UINM, MOJIIOCKIB KOHTPOJIBHOI Ta JIOCHIJHOI TPy
npenapyBajiv Ta BiAOUpaiM y HUX TOHaAy, TemaTolMaHKpeac, MaHTiio, 350pa Ta HOTYy.
BwmicT 3aranbHux mimiaiB Bu3Havyanu 3a MmetoioM domnya [5]. Pesynbpratu onpainboBani
CTaTUCTUYHO 3 BUKOpUCTaHHAM t-kputepito Ct’rogeHTta. CTaTUCTUYHO BIPOTiTHUMU
BBaXkasu po36ixkuocTi mpu p< 0,05-0,001.
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B pe3ynbTari NpoBEeAEHUX EKCIEPUMEHTIB 3’SICOBAHO, IO Jis payHaamy Yy
KoHIeHTpali, mo Bianosigana ['JIK npotsrom 2 ni0 BUKIMKae 3MEHIICHHS BMICTY
3araJibHUX JIMiAiB y OutemmocTi opraniB A. anatina ma 25,0-51,85 %. Ilpu upomy,
HalMEHIIIE BIAXWJICHHS BiJl KOHTPOJIIO BiAMIYaJIOCs Y HO31, a HallOUIbIIe — y 350pax.
Ile, oueBHIHO, TTOB’SI3aHO 13 METAOOJIIYHOIO aKTUBHICTIO JTOCHIKEHUX OPTaHiB Ta iX
(GyHKIISIMU B OpraHi3mi, aJpke BiJOMO, MO 350pa KOHTAKTYIOTh 13 TOKCUYHHMH
pedyoBMHAMHU HaWOuIbIIe, amke Oe3nepepBHO (GUIBTPYIOTH BOAY, fAKa HUMH
3a0pyaHeHa. Y 3B’S3KYy 3 LIUM, BIIMIYAE€THCS aKTUBAIlisl JIIMOJITUYHUX IPOIECIB B
oprati, 1o oOyMOBIIIOE 3MEHIIICHHS BMICTY B HhOMY JIiMiAiB. BUHATOK 13 3arajabHO1
JUHAMIKM CKJIAJIM TeraTolmaHKpeac 1 MaHTIS JIOCHII)KYBaHUX MOJIOCKIB, Yy SIKHX
MOKa3HUKKA KOHTPOJILHOI Ta JOCHIAHOI Tpyn 3HAXOJWINCh B OJHOMY Jlama3oHi
3HAYEHb.

[Tpu 301IbIIIEHH] TPUBAIIOCTI €KCIIO3HIlIT MOJIFOCKIB y 3aTPYEHOMY CEpPEIOBHIIII
no 7 mi0 BIAMIYEHO TEHACHIIO IO 3HIDKEHHS HoKa3HHKIB Ha 14,71-87,23% mono
KOHTPOJIIO, 1[0 CBIIYUTH MPO 3aIlyCK aJanTariiHO-KOMIICHCATOPHUX MEXaHI3MIB y
BUIJISIA1 aKTUBaLli MPOLECIB JIIMOMI3y 3311 3a0€3MEeUYEHHsS] €HEPreTHYHUX MOTped
opraHiaMy B ymoBax ctpecy. HaiiMeHIil po301KHOCTI 3 KOHTPOJbHUM MOKa3HUKOM
BIIMIYEHO Yy TrenaronaHkpeaci, a HaWOuIbIIl — Yy MaHTIi. BUHATOK 13 3arajibHO1
AMHAMIKA ckianu 3s0pa A. anatina, y skux BMICT JimiJiB 3a TakuX YMOB
EKCIIEPUMEHTY 30UIbIIIyBaBCA Ta TOHAaJa, JJIsl AKOI HE 3a(iKCOBAHO CTATUCTUYHO
JTOCTOBIPHUX BIIXUJICHD BiJl KOHTPOJIt0. Taka nuHamMika, IMOBIPHO, MOYKE CBITUUTH PO
Mepepo3MoAia JMiAIB MK OpraHamMH Ta 1HTEHCHMBHHUM IXHIM HAJIXOJDKCHHSIM 13
renaTornankpeacy a0 310ep, [Ki, K yKe 3a3Ha4aiocs 3a3Hal0Th 3HAYHOTO TOKCUYHOTO
BILIWBY.

Orxe, mis payHaamny yke B KoHIeHTpalii, mo BianoBimae 1 I'JIK 3amyckae
MeTa0OJIIYHI MEepPeTBOpPEeHHsT B opranizmi A. anatina, ski nposBISIOTbCS Ha PiBHI
MOPYILICHHS JIMIAHOTO 0OMIHY, aKTHUBAIIli JIMOJITUYHUX TPOIIECIB Ta MEPEPO3NOLITY
€HEePreTUYHUX pecypciB Mixk opraHamu. Lle cBiIUUTh Npo Yy TIMBICTH I1JIPOOIOHTIB A0
HU3BbKUX KOHILIEHTpaLli repOiuay Ta niJKpEeCcIoe MOTEHIIMHY €KOJOTYHY HeOe3MeKy
HOTO IPUCYTHOCTI Y BOJJHOMY CEpPEIOBHIIII.
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3ABPYJTHEHHSI TOBKIJUIA BA’KKUMHA METAJTAMH
I YAC BIMCBKOBOI'O KOH®JIIKTY TA IXHIA
BIIJIMB HA OPI'AHI3M JIIOJAUHHU

Heuuraitisio Jlapuca SIkumiBHa

KaHIuAaT O10JOTIYHUX HAYK, TOLIEHT

kadeapu 6iosoriudoi Ta MmeauuHoi ximii iM. I'.O. baGeHka,
IBaHO-®paHKIBCHKUM HAITIOHATBHUNA MEIUYHUN YHIBEPCUTET

¥Yrpunwk Ipuna IropiBaa
CTYJEHTKA, MEIUYHOTO (haKyIbTETy
IBaHO-®paHKIBCHKUN HAIlIOHATBHUNA MEIUYHHUN YHIBEPCUTET

JIvokasa Conomisa BacuiiBHa
CTyJCHTKA, MEIMYHOTO (PaKyJIbTETY
IBaHO-®paHKIBCHKUM HAIIIOHATBHUNA MEIUYHUIN YHIBEPCUTET

Beryn. BilicbkoBi i MalOTh HAJI3BHYAMHO CEPHO3HI HACTIAKK JUIS JOBKIJUIS.
Buacuniiok 60iioBuX il BiTOYBa€ThCs pyHHYBaHHS Ta MOIIKOJKEHHS €KOCUCTEM, 110
MIPU3BOJUTH J0 BTPATH CEPEIOBUIIA ICHYBAaHHS JJIsl 6araTb0X BUAIB POCIUH 1 TBAPHH.
[1]. Jlo OCHOBHMUX HEraTUBHUX (PAKTOpiB, $IKI MPHU3BOJATH JO MOUIKOHKCHHS
€KOCHUCTEM BIJHOCITBCS: OOCTpuIM Ta OoMOapAyBaHHS TEPUTOPIA; OYIIBHHUIITBO
dbopTudikamiitHIX CIIOPY/; IEPECYBaHHS BaXKOi BIMCHKOBOT TEXHIKHU; 3aCTOCYBaHHS
MPOTUTAHKOBUX 1 MPOTHUITIXOTHUX MiH; moxexi [2]. [1ix yac 60ioBUX A1l y JOBKILIS
MOTPAIIAIOTh TOKCUYHI PEYOBWHH, TaKl SK TAJIWBO, NMPOIYKTH TOPIHHS, 3aJIUIIKH
BUOYXIBKH Ta BaXXKl MeTalu. L{1 pedoBHHU MOKYTh 3a0pyIHIOBATH IPYHT, MOBITPS Ta
BOJLY, IO MOXE MaTH CEPHO3HI HACIIKH JIJIS 30POB’ s JTHOJEH.

OgHuMU 3 OCHOBHHMX 3a0pyAHIOBAYIB I'PYHTOBOTO MOKPUBY € Ba)KKI MeETajM:
CBHUHEIlb, KaJIMiil, Milb, IIMHK, XpOM, MUIII SIK, PTyTh, HiKeJb Ta 1HIm. [{i cromyku
MOTPAIUISIOTh Y TPYHT Miag 4yac OOMOBHX 1M, 30KkpemMa iX KepeslaMHu € 3auIIKU
Ooempunaci, yJIaMKd CHapsaiB Ta OpOHETEXHIKM, a TaKoX pPYyWHYBaHHS
iHppacTpyKTypu, IO MIiCTMTh METaJ€Bi KOHCTPYKLii. IPyHT € OCHOBHUM
CEpelIOBHUIIIEM, Yepe3 siKe BiOyBa€ThbCsl 3a0pyIHEHHS HABKOJHUIITHLOTO CEPEIOBHINA
BOXKMMHU MeTanamHu. BiH 37aTeH akyMysroBaTH Il PEUYOBHUHHU, IO YCKIATHIOE IX
BUBEJICHHS Ta CIPUSAE JOBrOTPUBAIOMY BIUIMBY. 3a0pyJHEHHS TPYHTY BaKKUMH
MeTajaMu TMPU3BOJUTH 10 3HIKEHHSI HOTO BOJOIPOHUKHOCTI, BUTICHEHHSI KHUCHIO,
3MiHU 010XIMIYHUX MPOLIECIB, 3SMEHIICHHS] aKTUBHOCTI MIKPOOPTaHi3MiB, TPUTHIYEHHS
POCTYy POCIIMH, 3HI)KEHHS BpokaitHocTi[3]. BoaHouac, Moke MaTu HETaTUBHI
HACTIAKW JJIs 370pOB’S JIFOJIMHU, OCKUIBKM BaXKKI METAIM MOXKYTh MOTPAIUISITH B
OpraHi3M 4Yepe3 MPOAYKTH POCIWHHMIITBA 1 TBapuUHHUIITBA. BoHu 31aTHI
HAKOIMHUYYBATUCS B TKAHUHAX OPTraHi3My Ta COPUYMHSITH P13H1 3aXBOPIOBAHHS.

VY 3B’SA3Ky 13 UMM JOUUIBHUMHU € JOCHIDKEHHS W KOHTPOJb PIBHS BaXKKUX
METaJIIB y 00’ €KTax JOBKULISA, 0COOJMBO B 30HAX, SIK1 3a3HAIM aKTUBHUX OOMOBHX Iii.
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Mera poOoTu mpoaHami3yBaTH JiKepesia 3a0pyJIHEHHS TIPYHTIB Ba)XKUMU
METaJlaMd B YyMOBax BIMCbKOBUX [id, 3’ICyBaTH MeEXaHI3MU iX wmirpamii B
HABKOJIMIIIHBOMY CEPEIOBHIII Ta BIUIUB Ha 3[TOPOB’sI JIIOJUHHU.

BukJjiax ocCHOBHOT0 MaTepiajay. AHami3 JITepaTypHUX JKEPET CBIIYUTH, IO i
gac 30porHUX KOHQIIKTIB OCHOBHUMHU IUISXaMHU HATXOKCHHS BAXKHX METATIB Y
IPYHTH € BUOYXH apTHIEPIMCHKUX CHapAiB, aBlallifiHUX OOMO, BUKOPHCTaHHS
OpOHETEeXHIKM, TMOXKEXKI Ha CKJIagaX NaJlbHOTO Ta pyHHYBaHHS OyIiBenb 13
BUKOPUCTAHHSM METATOKOHCTPYKIIINA. HallBUIIMiI BMICT BaKKMX METaNIB BUSBJISIOTH
y MiclsiX po3puBy Ooenpunacis. I[Ipu 11boMy 10 IPYHTY BOHU HAAXOHSTh y PI3HHUX
dhopmax: oKCHIax 1 COJISIX, IK PO3YMHHMX, TaK 1 MPAKTUYHO HEPO3UMHHUX y Boi. Lli
CIOJIYKU JIETKO 3B’SI3YIOThCS 3 IPYHTOBUMHM KOJOiaMU ¥ 3[1aTHI O MOJANbIIOl
mirpartii. ITicis ociganHs B IpyHTaX BayKK1 METaIM HE JUIIE (PiKCYIOThCS Y BEPXHBOMY
TOPU30HTI, a ii: MITPYIOTh y MiI3€MH1 BOAM; MOTJIMHAIOTHCS CLITBCHKOTOCTIOIAPCHKUMHU
KyJbTypaMu; TIEpe/latoThCsl JIIOJMHI Ta TBapuHaAM 4epe3 xapuoBuil nauior [4]. Ilig
BILUTMBOM Ba)KKMX METaIIB IPYHTH BTPA4yarOTh CBOI BIACTHBOCTI, IIO MOTIPUIYE iXHIO
POJIIOYICTh Ta 3MEHIIYE MOXJIMBOCTI JJIi BUPOILYBaHHS CLIbCHKOIOCIOAAPCHKUX
KyJbTYp. Y CBOIO Uepry, 1i¢ BIUIMBAE HAa XapyOBY O€3MEKy HACEICHHS.

Bakki MeTanm MOXKyTh ITOTJIMHATHACS POCIMHAMH, HAKOITMYYBATUCS B X TKAHUHAX
Ta mnepenaBaTucs mo TpodiuHux adiorax. OCHOBHA yYacTHMHA METajiB 3a3BUYail
KOHIIEHTPYETHCS B KOPEHEBIN CHCTEMI POCIHH, aje MOXKE TAaKOX HAKOMUYIYBAaTUCS B
THIIIMX OpraHax, 10 CIOKUBAIOTHCS JIOJUHOI0 a00 TBapuHaMmu [5].

[Tin yac akTUBHUX OOMOBHX /i 3HAYHO 3pOCTAE PU3UK 3a0pPYTHEHHS BOJHHUX
00’€KTIB BAXKKUMH MeTajaMu. BogoliMu, 1110 3HaXO0AAThCs TOOJIN3Y 30H OOMOBUX JTii,
MOXYThb 3a3HaBaTHU 3a0pyJIHEHHS BHACTIIOK pyHHYBaHHS JaM0, MOCTIB, CKJIaJiB
MaJIMBHO-MACTHJIBHUX MatepiamB Tomio. lle npu3BoauTh g0 3aruOerni BOJIHUX
OpraHi3MiB, IMOPYIICHHS EKOJOTIYHOro OajaHCy Ta 3HIKCHHS SKOCTI BOJHU, SKY
CTIO’KMBAE HACETICHHS.

Baxki MeTanm € 0co0IMBO HEOE3MEUHUMU Yepe3 IXHI0 TOKCUUHICTh, 34aTHICTh JI0
KyMyJISIii B opraHismi Ta TpuBamuil mepioj HamiBBuBeneHHs [6,7]. X HeraTuBHuiA
BILJIUB Ha 3/I0POB’ s IIOJJUHU MO>KE MPOSIBIATUCSA B yPaKEHHI PI3HUX OPTraHiB Ta CHCTEM
opranizMy. Tak 30kpema,

Kanamiii Mae TOKCHYHY [11I0 Ha HUPKH, NEYIHKY, KICTKOBY TKaHUHY, CHPUYUHSIE
aHEeMil0, OCTEOIOpO3, MOPYIIEHHS OOMIHY MIKpPO-Ta MaKpPOEJIEMEHTHOIO CKJIaay
Opraizmy.

CBUHeNlb HETAaTUBHO BIUIMBAE HAa HEPBOBY CHCTEMY, BHKJIMKAE aHEMIIO,
TINEPTOHIIO, TOPYIIEHHS PO3BUTKY y JIITEH.

PTyTh, 0CO0MMBO ii OpraHiyHi CIIONYKH, € HAJ3BUYAHO TOKCUYHOIO ISl HEPBOBOT
CUCTEMU, HUPOK, MEUIHKH, BUKJIMKAE TEPATOTCHHUHN €(EeKT.

XpoM, 0cOoOJMBO y TIECTUBAJICHTHINH (OpMi, € KaHIEPOTEHOM, CIPHYUHSIE
ypakeHHs OpPTaHIB JUXaHHS, MIKIPU, HUPOK Ta MEUYIHKH.

Minb, HHHK, 3aJi30 B HAJUIMIIKOBUX KUIBKOCTAX MOPYUIYIOTH (hepMEHTATUBHI
MpoliecH, 0OMIH MIKPOEJIEMEHTIB, MalOTh OKCUJIATUBHUM MOTEHII1AJ.

BucnoBok: Takum 4YMHOM, 30pOMHI KOH(MIIKTH CHPUYMHSIOTH MaciiTaOHe
3a0pyIHEHHS JOBKULIS BOXXKUMHM METallaMH, 110 MPOSBISETHCS y 3MiHI XIMIYHOTO
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CKJIaJly TPYHTIB, BoAW Ta 010TH. OCHOBHMMH HACJIJKaMU TaKOro 3a0pYyJIHEHHS €
Mirpamis TOKCHYHUX PEYOBHMH Y XapyuoBl JAHLIOTH, TMOPYIICHHS EKOCHUCTEMHOI
pIBHOBAru Ta 3HA4HI PU3HUKH JJIs 3A0POB s Mo auHu. Oco0IMBY HEOE3MeKy CTaHOBIIATh
KaJIMii, CBUHEIIb, PTYTh 1 XpOM, SIKi MaIOTh KyMYJIATUBHY Ta KaHIIEPOTEHHY JIO.

B ymoBax TpuBamux OOWOBUX [iii HEOOXiJHE TMOCTIHHE MOHITOPUHIOBE
OLIIHIOBAaHHS CTaHy MOBKULIS, BIPOBA/KYBATH 3aXOJIU 3 OYMILEHHS Ta 3aXHUIIATH
HACEJICHHS BiJl IIK{JIMBOTO BIUIMBY TOKCHYHUX PEUYOBHUH.
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Certain issues of information security are considered. It considers the main
mechanisms for forming information protection, which include encryption, a system
of user identification and authentication, the use of complex passwords and their
regular updating, as well as ensuring the security of network equipment and software.
Certain options for protection against external threats, such as hacker attacks and DDoS
attacks, including traffic filtering and data backup, are outlined.

Keywords: encryption, data protection, identification system, authentication,
password, information security.

Nowadays, information security plays a vital role in many areas of activity,
including government organizations, educational institutions, and business.
Developing an information security system is an integral part of creating an effective
security strategy that ensures the protection of confidential data and the prevention of
information leaks.

Developing an information security system is a process that includes several
stages. One of the first steps in developing a security system is threat analysis. It allows
you to identify potential vulnerabilities of the system and formulate a defense strategy
against possible attacks. It is important to understand that attacks can come from
various sources, including not only external intruders, but also internal users.

To protect against threats, it is necessary to develop a security policy that defines
the rules and procedures for ensuring the security of the system.

A security policy should include such elements as access control, password
management, event monitoring, automatic threat notifications, and data backup.

An important part of the security system is access control.

Access control identifies who has access rights to the system and to what
information. Access control can be achieved by using methods such as user
identification and authentication, as well as by applying access policies based on user
roles [1].

Another important component of the security system is event monitoring. It
allows you to monitor all events related to system security. These include attempts at
unauthorized access and attempts to use malicious software. Event monitoring also
helps to quickly detect and respond to potential threats.

Data backup is one of the most important components of the security system. It
allows you to save a copy of data on an external device, which allows you to save it in
the event of a failure of the main information storage. When developing a system for
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information security, you should consider the ability to restore data after information
leaks or other unforeseen events.

Another important aspect of the information security system is information access
control. It provides a guarantee that access to confidential data is regulated only by
authorized users. In current security systems, access control is possible using
identification and authorization algorithms [2].

Identification allows you to recognize that the user is who he claims to be.
Authorization is a process that provides access to certain resources and user data, which

can then be used in further work (Pic. 1).
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Picture 1. — Information security management

Access control is implemented at various levels. It can be installed from the
operating system level to individual files and folders. In applications, for example, it is
possible to recognize the access level to specific application structures, and at the
operating system level, set user groups and resource access levels.

Protection against viruses and other malware can be attributed to the most
Important components of the information security system. In this case, it is necessary
to install and configure antivirus software. During operation, it will scan computers
and other devices to detect viruses and various malware.

Conducting user training in the basics of security should also be attributed to an
essential component of the information security system. It will include workshops and
courses. They will tell about the basics of safe behavior on the Internet and the
protection of information on computers and other devices.

| would also like to note the guarantees of network protection from external
threats. These include hacker attacks and DDoS attacks. To eliminate them, you can
use firewalls and intrusion detection tools.

Firewalls are special programs or devices that control access to the network and
filter network traffic. In network security, a firewall is a software-based or hardware-
based system that acts as a kind of intermediary between secure and unsecured
networks, as well as parts of them. The main function of a firewall is to filter malicious
and potentially dangerous content and connections. There are several types of firewalls
with different types of traffic filtering. A first-generation firewall works as a packet
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filter, comparing basic information such as the original source, destination, port, or
protocol used, against a set of rules.

A second-generation firewall includes another filter setting option, connection
state. Based on this information, the technology can track connection initiation and
ongoing connections. Third-generation firewalls are designed to filter information
using all layers of the OSI model, including the application layer. They recognize
programs and some common protocols, such as FTP and HTTP. Based on this
information, the firewall can detect attacks that try to bypass it through an allowed port
or unauthorized use of a protocol [3].

Any firewall in the form of physical equipment always comes complete with a
management system, but at the same time it does not cease to be a hardware solution.
Such is the firewall offered under the service model. In practice, this is equipment on
which you can create virtual domains - each of them will serve a specific client and
provide the greatest isolation of client loads from each other. Virtualization works on
a similar principle, when the isolation of virtual machines is also provided by the
hypervisor.

In fact, with the “firewall as a service” service, you get a reliable and effective
hardware solution for protecting any IT infrastructure: cloud, physical or hybrid.
Expensive hardware firewalls become more affordable precisely thanks to the service
model, when one high-performance device is used to protect several client IT
infrastructures. This principle underlies the popular social economic model of sharing,
when after division, some valuable resources become available for joint simultaneous
use.

Newer firewalls are still third-generation, but they are often called "next
generation” or NGFW. This type combines all the previously used approaches with in-
depth inspection of filtered content and its comparison with a database to identify
potentially dangerous traffic. They provide the right to configure network access
functions and restrict access by IP addresses, protocols and ports.

Today, to protect against network threats, providers use next-generation firewalls
— NGFW (Next Generation FireWall). These are single devices that are responsible for
routing traffic and, after dividing into virtual domains (instances), can serve several
client loads. The exact number of virtual instances per NGFW device is selected by the
provider depending on its performance and the number of network ports. And the client
orders as many instances as will be able to provide effective protection of its IT
infrastructure from unwanted traffic.

Among NGFW devices, Fortinet FortiGate firewalls are popular - it is on their
basis that Firewall as a Service is built on the Colobridge platform. These are hardware
and software complexes with many network ports and clustering support. Each
complex has several network processors for processing network traffic and several
more content processors for processing security functions. Fortinet FortiGate devices
come with its own FortiOS OS and proprietary software - including antivirus with
regularly updated databases. Firewalls can block malware and attacks on the network
(Pic. 2).
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Picture 2. — Information security model

Ensuring the security of servers and workstations is also of great importance. To
do this, you need to install antivirus software and regularly update its databases. It is
also important to update the operating system and other programs on servers and
workstations, not only to eliminate and prevent vulnerabilities, but also to improve the
security of the system [4].

Security analysis and management systems are used to monitor the reliability of
the network and servers. They help to determine activity on the network and servers,
as well as to report on anomalies and illegal actions.

Data encryption should be attributed to one of the main tools for protecting
information. It provides access to hiding information from prying eyes, making it
incomprehensible and difficult to read without a specific key. In legal activities,
encryption can be used to protect classified documents and electronic messages.

In addition, to improve security, you can use user verification and authentication
systems. The verification system allows you to figure out who is using the PC or
application. Authentication allows you to view the authenticity of the user profile.
However, for these mechanisms to work effectively, it is necessary to monitor the
security of passwords and user accounts. Each user must receive a personal password.
It must meet specific complexity criteria. These include length, the presence of
numbers, letters and special characters.

The user must also be explained about the need to prevent the use of the same
passwords for different accounts, and not to use personal data, which may include date
of birth or address, as a password [5].

There are also other ways to protect information. For example, two-factor
authentication, which regulates the verification of the user's authenticity not only by
password, but also by an additional factor, such as a fingerprint or SMS code. It is
possible to use mechanisms for encoding information when sending it over the
network, which will protect data from interception.

The most important thing is to ensure the security of network equipment and
software. Regularly test network systems for insecurity and install updates to antivirus
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programs and other tools to protect against viruses and computer attacks. It is also
necessary to ensure that software is monitored and only tested and certified software is
installed. It is also necessary to provide access to information only to those users who
have the necessary rights to it.
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Abstract

The intersection of deep learning and financial risk modeling has yielded promising
new frameworks capable of capturing complex dependencies, temporal structures, and
latent interactions within high-dimensional financial systems. Traditional econometric
models, while interpretable and theoretically grounded, often struggle with
nonlinearity, nonstationarity, and heterogeneous data modalities. This review
investigates the state-of-the-art in financial risk estimation through the lens of modern
deep learning techniques, focusing on recent advances in temporal reasoning,
structured representations, and neural simulation. Emphasis is placed on foundation
models, diffusion-based risk simulators, transformer-based forecasters, and graph
neural networks adapted to dynamic systemic risks. Furthermore, we examine
challenges in interpretability, causal inference, and regulatory compliance, concluding
with a discussion of future research directions for developing reliable, generalizable,
and auditable risk estimation frameworks.

1. Introduction

Financial risk estimation underpins the resilience and regulation of modern
financial systems. From predicting credit defaults to measuring systemic contagion, the
task has traditionally relied on statistical models that assume structured relationships
and well-behaved distributions. However, the realities of financial data—characterized
by volatility clustering, structural breaks, long memory, and latent interdependencies—
have exposed the limitations of these classical methods. Deep learning offers a new
modeling paradigm, one that is inherently data-driven, flexible, and capable of learning
hierarchical representations.

Yet, unlike vision or language domains, the financial context imposes distinct
constraints: decisions informed by model outputs are high-stakes, heavily regulated,
and sensitive to distributional shifts. Therefore, the evolution of deep models for
financial risk has diverged from generic architectures, gravitating instead toward
specialized models that emphasize interpretability, temporal generalization, and
robustness. This paper surveys recent breakthroughs that move beyond outdated
recurrent networks or naive feedforward architectures, focusing instead on structured
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temporal models, self-supervised forecasting, and graph-based reasoning frameworks
adapted to financial systems.

2. Recent Advances in Temporal and Structured Modeling

Recent state-of-the-art temporal models depart from classical RNN paradigms in
favor of transformer-based and frequency-domain representations. Notably,
Autoformer and FEDformer introduce seasonal-trend decomposition within attention
layers, enabling long-horizon forecasts crucial for stress testing and macroeconomic
forecasting. PatchTST, by employing patch-level tokenization akin to vision
transformers, offers improved accuracy and stability in noisy environments typical of
financial indicators such as interest rates or volatility indices.

To complement these innovations, hierarchical transformers such as HITS
(Hierarchical Interpretable Time-Series) have emerged, modeling long sequences with
both coarse-grained temporal abstractions and fine-grained volatility signatures. These
models enhance interpretability by associating attention weights with meaningful
economic events and cycles.

Self-supervised pretraining has emerged as a critical technique in mitigating data
sparsity and label imbalance, especially in low-frequency credit risk or bankruptcy
prediction tasks. Contrastive models such as TS2Vec, CoST, and SimTSC enable the
learning of time-invariant embeddings that generalize across regimes. These
representations are particularly useful in cold-start scenarios, such as newly listed firms
or emerging market assets with limited historical records.

Graph-based models represent another major direction. Financial systems are
inherently relational: firms, banks, assets, and counterparties are interconnected
through loans, derivatives, and co-movement structures. Graph neural networks
(GNNs), particularly dynamic variants like DGNN and temporal GAT, capture
evolving exposures and risk propagation. FinGraph-Net and SAGERisk exemplify
such systems by building dynamic interbank networks, enabling node-level default
prediction and systemic vulnerability estimation under cascading failures.

More recently, Graph Transformers and Spatio-Temporal Graph Convolutional
Networks have extended this paradigm to fuse textual disclosures and market
transactions within graph-structured data. These methods are especially powerful in
quantifying systemic risk spillovers, where both structure and semantics evolve
dynamically.

Foundation models pretrained on multimodal financial corpora are redefining the
way risk-related information is processed. BloombergGPT, trained on extensive
financial text and numerical data, demonstrates strong performance across over 50
financial tasks, from sentiment-informed volatility prediction to regulatory document
analysis. Such models consolidate language and tabular reasoning, moving toward
universal financial agents capable of context-aware risk assessment.

A novel frontier lies in diffusion-based generative simulation for risk. Unlike
traditional Monte Carlo engines, diffusion models such as RiskDiff learn the
distributional dynamics of financial markets directly from data, allowing conditional
sampling under exogenous shocks or endogenous stressors. These tools are invaluable
in scenario generation, pricing tail risk, and evaluating counterfactual regulatory
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interventions. In addition, score-based generative models are being explored to
synthesize rare financial events, thereby enriching training data for risk estimation in
low-frequency domains.

3. Interpretability, Causality, and Regulatory Constraints

Despite their predictive power, deep models face skepticism in deployment due to
their opaque nature. Financial institutions, bounded by regulatory frameworks such as
Basel III or GDPR, require models to be explainable, auditable, and resilient under
stress. This has led to the development of hybrid modeling frameworks, wherein high-
capacity neural models are constrained by symbolic logic, domain-specific priors, or
causal structures.

Post-hoc interpretability techniques, including SHAP, Integrated Gradients, and
attention flow visualization, provide local explanations for individual predictions.
However, recent trends favor inherently interpretable architectures—such as prototype
networks or sparse attention maps—that enable inspection without compromising
performance. In regulatory settings, counterfactual reasoning is increasingly employed
to audit fairness: models must not only justify a prediction (e.g., loan denial) but also
articulate the minimal change required to reverse it.

Causal inference in neural systems has gained traction in risk estimation, especially
where interventions matter. Causal deep learning frameworks leverage invariant risk
minimization, counterfactual data augmentation, and causal disentanglement to ensure
predictions are robust across market regimes. These techniques are essential when
deploying models across jurisdictions or adapting to structural economic changes, such
as policy shifts or regulatory transitions. The recent integration of structural causal
models with graph attention and sequence modeling further enables simulation of
policy effects and regulatory scenarios.

4. Future Directions and Open Challenges

Several open challenges hinder the widespread adoption of advanced deep learning
models in financial risk. Data heterogeneity remains significant—merging numerical,
textual, and topological signals requires better multimodal alignment strategies. Recent
advances in vision-language pretraining can inspire similar cross-modal fusion
strategies in finance, aligning price dynamics with textual risk disclosures and ESG
sentiment flows.

Furthermore, nonstationarity of financial systems demands continual learning
frameworks capable of domain adaptation and temporal recalibration. Approaches such
as meta-learning, online adaptation via memory-augmented networks, and time-aware
transformers are being explored to address regime shifts. However, maintaining
stability and calibration during rapid macroeconomic transitions remains unresolved.

Trust and verifiability are critical frontiers. Regulatory sandboxes and industry-
academic collaborations will be necessary to benchmark models under adversarial and
real-world constraints. There is also a need for standardized datasets and metrics akin
to ImageNet or GLUE, tailored for financial risk estimation. Such benchmarks should
capture tail events, temporal dependencies, and multi-agent interactions.

On the modeling side, further exploration into neural-symbolic systems, causal
simulators, and explainable diffusion processes will be crucial. Foundation models
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should be extended with structured financial knowledge graphs, enabling real-time
updates and interpretability. Finally, robust uncertainty quantification—via Bayesian
deep learning, evidential learning, or ensemble methods—will be essential in high-
stakes decision settings. Probabilistic calibration and predictive intervals are
increasingly expected in credit adjudication and portfolio stress testing.

5. Conclusion

Deep learning has significantly expanded the frontier of financial risk modeling,
offering tools that transcend the limitations of traditional econometrics. However, the
demands of finance—high reliability, interpretability, and adaptability—necessitate
specialized approaches. Recent advances in transformer-based temporal reasoning,
graph-based systemic modeling, multimodal foundation pretraining, and generative
simulation represent a shift toward mature, application-ready frameworks. The next
phase of research must integrate these innovations with domain knowledge, causal
structure, and regulatory insight to build models that are not only accurate, but also
trustworthy and actionable within real-world financial systems.

At the same time, the field must develop methods that bridge the gap between
predictive performance and institutional usability. This includes not only technical
progress but also the codification of best practices, interpretability toolchains, and
open-access resources to accelerate collaboration. Financial deep learning is no longer
a novelty—it 1s a necessity. The challenge now is to ensure it delivers on its promise
with clarity, accountability, and resilience.
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Modern information technology is the main driver of the digital transformation of
the global economy, with IT companies being at its innovative core, as studied by O.
Starkova and O. Andreichikov (2024). Clearly, it is IT companies that create software
products and data infrastructure, develop important technologies such as artificial
intelligence and the blockchain, and provide various digital platforms for business and
governance. However, what is important to emphasize is that the key to creating value
in the IT sector is not so much physical infrastructure as intellectual capital (1C), which
includes knowledge, expertise, creativity, social contacts, communication skKills,
organizational culture and other intangible assets.

Even though IC is obviously important, its structure is still poorly formalized. With
no universal ontology of IC, there are limited prospects to manage, analyze, and
translate 1C into economic value. There are also limitations to the approaches to
estimating and measuring intellectual capital, which are mostly based on qualitative
methods or summarized financial indicators. Although these approaches provide a
general idea of IC, they cannot impartially measure the effectiveness of individual
components of human, organizational, or relationship capital, which is thoroughly
studied by O. Levit and V. Rogov (2024).

Given the obvious impact of intellectual capital on the performance of IT
companies, the task of quantifying and estimating this capital retains its scientific and
applied relevance. Therefore, there is a need to create a formalized applied unit of
measure for IC, as in the case of the bit for information. Just like the introduction of
the bit as a standardized unit of measure was once a fundamental step in the
formalization of information theory, which ensured that it could be mathematically
treated and widely applied, the introduction of a formalized unit of measurement for
intellectual capital will open the way to a new paradigm for managing the intellectual
assets of IT companies. Similar to the information bit, such a unit of measure
potentially allows for a more complete and accurate formalization of an IT company's
intellectual capital as an asset that generates project value, thus creating the
prerequisites for more informed management decisions. The unit of measure will also
help to standardize different estimation models and move to strategic modeling and
building predictive analytical systems integrated into the daily economic, operational,
and strategic practices of IT companies.
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It should first be noted that intellectual capital is materialized within the IT
companies’ day-to-day activities through projects, particularly by performing tangible
tasks. According to the agile software development practice, tasks are generally
estimated in “story points”, which are a generic unit of task complexity. Depending on
their level of competence software developers or managers are able to perform a certain
number of these tasks per unit of time. This is known as “velocity”, i.e., the rate at
which a particular specialist or team can accomplish tasks. IT teams and individual
professionals, as studied by F.Almeida and P. Carneiro (2023), can perform
differently in terms of velocity under different conditions. It should also be considered
that different projects may adopt a technology stack that differs in complexity and
content; one project may use the Java programming language and cloud technologies,
while another may use React and Node.js. Different projects may also apply different
development methodologies (incremental, iterative or agile models, etc.), which
requires the knowledge and skills to practically apply these methodologies. Another
Important aspect of the context that affects velocity is the interaction with the project
team, because its size, content, professional level and the way it is organized can have
a significant impact on the performance of each team member. Velocity is particularly
affected by how the team is organized; a fully internal team, as is the case with the
outsourcing model, tends to have a higher level of consistency and performance, while
outstaffing, where developers are integrated into external teams of the customer, may
result in lower performance because of more complicated communication, different
management approaches and weaker involvement in the corporate culture. Teamwork
is also affected by things such as documenting, mentoring, in-house policies and team
environment, which can either strengthen or suppress personal IC. Moreover, it is
crucial to consider all aspects of interaction with clients, including professional codes
of conduct, corporate codes of ethics, and cultural and linguistic diversity, which may
determine the overall pace of work on a project; in some cultures the pace is slower
and more deliberate, while in others it is faster, with an emphasis on quick decision-
making and high rates of task completion. In these settings, each team member is
supposed to be able to adapt comprehensively to the pace of task completion,
communication models and specific management processes of a particular customer or
project environment.

In view of the above aspects related to velocity, and the fact that personal human
capital can be differently manifested depending on the context of a particular project,
the level of seniority of the specialist and their mastery of a particular technology stack,
it can be argued that the personal intellectual capital of each individual IT company
specialist has a complex ontological structure that includes as follows:

— Extensional properties, which are manifested in the actual implementation of
specific project tasks;

— Intentional properties, which are determined by the specialist’s ability, intentions
and motivation to adapt to changes in the technology stack and the field of information
technology in general in the current project environment;

— Potential or hidden opportunities to implement knowledge and skills in case of
significant evolutionary/ revolutionary changes in information technology.
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Although the above properties of intellectual capital are highly abstract, this does
not rule out the possibility of quantifying them in units similar to story points at
different stages of the interaction between an IT company and a specialist. In particular,
at the interview stage of the hiring process, the applicant’s IC potential is initially
assessed through technical tasks and questions that help to determine the level of
competence of the applicant. This assessment of a job applicant can be expressed in
units similar to story points. Similarly, in the course of work, the profile can be defined
more accurately and structured through internal grading systems that allow for the
professional stratification of specialists by seniority (junior, middle, and senior)
according to the depth of knowledge, expertise, and the level of technology awareness.
Lastly, directly implemented project tasks, which are measured in story points and form
the velocity values, also allow for a quantitative assessment to be made of the actual
contribution of each specialist to the overall intellectual capital of an IT company, but
In @ more unbiased manner. In this context, story points can be interpreted as an
elementary measure of a specialist’s ability to create value using their own IC within a
particular project.

Thus, velocity can be construed as a primary quantitative indicator of intellectual
capital, as it represents the synergy of cognitive abilities, professional expertise,
motivational level, and the ability to contextualize within a specific project
environment, which is measured in terms of the amount of implemented project
functional units, or tasks. In turn, story points, which have been traditionally used to
measure velocity in agile project management methodologies, are versatile, proven and
widely accepted units to measure performance of IT professionals. The adaptability of
this metric to different team structures, technology stacks and project lifecycle phases
makes story points appropriate not only for planning and estimating tasks in agile
development methodologies but also for strategic analysis of an IT company’s
intellectual capital.

In view of the above, story points should be considered as a conceptual prototype
of the basic unit of measure of intellectual capital, Intellectual Capital Point (ICP). The
introduction of the ICP in the IT sector can provide an exceptional opportunity to
formalize, aggregate and objectively compare the intellectual contribution of
individual specialists, teams and IT companies as a whole, which is critical for making
strategic decisions on staff development, forming project teams and evaluating the
effectiveness of investments in intellectual assets.

In conclusion, it should be emphasized that the study conducted shows that there is
a fundamental possibility of a further more systematic operationalization of intellectual
capital, despite it being highly abstract. However, the proposed conceptual unit for
measuring intellectual capital, ICP, requires further theoretical development and
empirical validation for correlation with other indicators of project success and IT
companies in general. The introduction of the ICP is not only a theoretical step toward
a more systematic measurement of the IC of IT companies but also opens up significant
practical prospects for increasing the transparency, efficiency and competitiveness of
IT market players in the era of the knowledge economy.
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A priority area for further research is to develop a comprehensive aggregate method
for measuring the intellectual capital of IT companies that can integrate the
measurement of its elements at the individual, team and organizational levels using the
ICP unit of measure. With this comprehensive method of measuring IC, IT companies
will be able to switch from an intuitive to a metric-based and analytically driven
process to manage their intellectual capital.
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CBiTOBMII JIOCBiJl CBIIYUTH, 110 KOPHOpPAaTUBHA KYJIbTypa € BaXXJIMBUM
IHCTPYMEHTOM CTajoro PO3BUTKY COLIaJbHO-TPYAOBHUX BIJIHOCHH, €(QEKTUBHUM
3ac000M MIJABUIICHHS PE3yJbTaTUBHOCTI MIJANPUEMCTB, a TaK0X UYUHHUKOM
JOCATHEHHS COLIIAJIbBHOTO MUpPY Ta 100poOyTy. [nsg VYkpainu, sika oOpana Kypc
PUHKOBHX MEPETBOPEHB Ta €BPOIHTETpallil, 3HAUCHHSI KOPIIOPATUBHOI KYJIbTYpPHU CTA€
Bce akTyalbHImMM. OpHak Ha OUIBIIOCTI BITYM3HAHUX MIANPUEMCTB 1i POJIb
TPaIUIIHHO 3aTUIIAE€THCS HEAOOIIHEHOIO, 1110 HETaTUBHO BITUBAE HA CTAH COIIAIbHO-
TPYJIOBHX BITHOCHH, CTBOPIOIOYH HOB1 BUKJIMKH Ta 3aTrPO3H.

ExoHoMiuHa Kpu3a ¥ MOJITUYHA HECTAOUIBHICTH MOTJMOIIOITH IIi MpoOIeMu,
pyHHYIOUM KOPIOPaTUBHI IIIHHOCTI KOMIIaHIM 1 3aBakaloud 3aI0BOJIHSITH OCHOBHI
colliabHI TOTpeOU MpaliBHUKIB. /{151 yHUKHEHHS TPYAOBUX KOH(IIKTIB 1 3a11001raHHs
COLIIAJIBHUM MOTPACIHHAM 13 Herepea0auyBaHUMHU HACIIiJIKaMU HEOOXI1THO 3/IIMCHUTH
AKICHI 3MIHM y cepi COIaJbHOI B3a€MOJIIi HA OCHOBI KYJBTYPHUX MPHUHIUIIIB
CHiBIpalll MK JEep>KaBol, POOOTOAABISAMH, NPOdCHIIKAMH Ta TPOMAJCHKUMU
OpraHi3aIlisiMu.

KopnopatuBHa KyJIbTypa € OAHUM 13 IHCTPYMEHTIB ISl €PEKTUBHOTO YIIPABIIiHHS
MIEPCOHAJIOM MIANPUEMCTBA. MeHeKepaM BaXKIIMBO MATH YiTKE YSIBJICHHS MPO 11 CTaH
Ha MANPUEMCTBI. AHalli3 HAyKOBHUX IMpallb MOKa3ye, IO OIlIHKa KOPHOpPAaTUBHOI
KyJIbTypu OazyeTbcs Ha TeBHIM Tumodorii. Iligxoam pi3HUX aBTOPIB CYTTEBO
PI3HSATBCS, YaCTO BPaXOBYIOUM OCOOJIMBOCTI MEHEIKMEHTY, HalllOHAJIbHI, KYJbTYpHI
Ta 1HIII XapaKTEPUCTUKHU NpaliBHUKIB. JlOCHUKEHHS, MPOBEACHE 3a ICHYIOUUMH
METOJIMKaMHU, TOTIOMOTJIO BUBYUTH BUIU KOPIOPATHBHOI KYJIBTYpH 1 3alIPOIIOHYBATH
METOJIMKY iX Bu3HaudeHHs. Lle mo3Bossie meramizyBaTH THIIOJIOTiIIO KOPHOPATHBHOI
KyJbTypd 1 BHUSIBUTH 11 cnenu@iuHl pUCH s  KOXHOTO HIANPHUEMCTBA.
3anponoHOBaHUI METOJ 3aCHOBAHMI Ha aHai3l B3a€MO3B'SA3KIB MiX (pakTopamu
KOPIOpPAaTUBHOI KynbTypu (Tabmuis 1). Ha ocHOBI JOCTiIKEHHS Ta y3araJlbHCHHS
icHytouMX Kiacudikariif 0yJio 3anpornoHOBAaHO BUOKPEMITIOBATH BUIM KOPIIOPATUBHOI
KyJbTypd 3a BIUIMBOM Ha PO3BHUTOK MIANPUEMCTBA. BuaineHo Taki BHIU
KOPIOPATUBHOI ~ KyJIbTYpH: HOPMATHBHY, I[IHHICHO-OPIEHTOBaHy, KpEaTUBHY,
CIPsIMOBaHY Ha COIIAIbHUN Ta IHTEIEKTYATbHUI PO3BUTOK, (JiHAHCOBO-OPIEHTOBAHY,
OpPIEHTOBaHYy Ha CTBOPEHHS IMO3UTHBHOTO IMIJDKY Ta 1HBECTHIIIITHO-OPIEHTOBAHY

«TIPO30PY» KYIBTYPY.
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Tabmn 1
ManI/IHH I[CTCpMiHYBaHHH BI/I,IIiB KOpHOpaTI/IBHOI
KYJbTYPH BITUYU3HSHUX IIMPUEMCTB
dakTopu BIUTUBY Ha ITuToma Bara 1o miAnNpHUEMCTBaxX, %
KOPIOPATHBHY KYJIBTYPY, Iepme N-e
BIJICOTKOBE CITiBBIIHOILIIEHHS i AIPUEMCTBO MATIPUEMCTBO

JIOKyMeHTaNbHOTO 3a0e3neueHHs

Y1paBIiHCEKOTO BIUTHBY

IlinnicHi

3abe3neueHHs] yMOBaMHU i 3acobamMu mparti

3abe3neueHHs eKCTepiopu3ariii

CoI1iaJbHOTO PO3BUTKY *

[HTENeKTyaIbHOTO PO3BUTKY

DiHaHCOBO-EKOHOMIYHI

*YMOBHI IO3HAYCHHS
[ ] - daxrop, sikuii Mae HaiGiIbLINIA BILTMB HA PO3BHTOK KOPIIOPATHBHOI KyJIbTYpPH

| - (hakTOD, SIKMH Ma€ cepe/iHiil BIUIMB HAa PO3BUTOK KOPIIOPATHBHOI KYJIBTYPH
|:] - (hakTOD, SIKMH Ma€ HE3HAYHUH BIUIMB Ha PO3BUTOK KOPIOPATHUBHOI KyJIbTYpH

[le#t miaxig HamAae MOXIMBICTh KOMIUIEKCHOTO aHAli3y COIIOKYJIbTYPHUX,
IHTEJICKTyJIbHUX, HOPMAaTUBHUX Ta (JiHAHCOBUX ACIIEKTIB KOPIOPATUBHOI KYJIbTYpH,
0 JTO3BOJISIE CTBOPHUTH JETAadbHUN Mpodinh HAIBHOI KOPHMOPATHBHOI KYJIBTYpH
JOCJIII)KYBaHOTO TianpueMcTBa (puc. 1).

Hopmarusna
15

IHBecTHITIHO-Op iEHTOBaHA ,,Ip 030pa”

[HHICHO - Opi€HTOBaHa
KOpIIOpaTBHA KYJIbTypa

K
OpTOpAaTHBHA Ky JILTY pa CTBOP CHHA 1 Kpearusna
o0pazy

®DiHaHCOBO-0p iEHTOBAH OLIATEHOTO PO3BUTKY

IHTeJ'IeKTy AJIbHOI'O P O3BUTKY

=&~ Bu 1 KopnopaTHUBHOI KylbTypH

Pucynok 1 — Ilpodisib KOpnopaTuBHOI KyJbTYpHU BITUU3HSIHUX MIANPUEMCTBA

JlocniKeHHsl CTaHy KOPHOPATUMBHOI KYJbTYpH MAIIMHOOYIBHUX MiANPUEMCTB
XMENbHULIBKOTO  PErioHy  MNPOJEMOHCTPYBAJIO  3pOCTalOUMil  1HTEpec  cepen
MIIIPUEMINB 10 BIOPOBAKEHHSI €PEKTUBHUX METOJIIB YNPABIIHHS KOPHOPATUBHOIO
KynbTypoto. OCHOBHA yBara mpH I[bOMY HPUIUIETECS aclieKTaM COIIOKYJIbTYPHOTO
pO3BUTKY. BonHOYac MEHEKMEHT MiMPUEMCTB IEPEBAXHO ITHOPYE IHUTAHHS
dopMmamizamii Ta peryiaroBaHHS MOBEIIHKM MpPAlliBHUKIB, IO MOX€ OOMEeXyBaTu
MOTEHL1aJl PO3BUTKY KOPIIOPATUBHOTO CEPEOBUILIA.

OcHoBHa MeTa (hOpMyBaHHS KOPIOPATUBHOI KyJIbTYPH Ha MiAMPUEMCTBI TIOJIATAE
y CHOpPHUSHHI 3pOCTaHHIO HOro MpUOYTKOBOCTI 4Yepe3 YJOCKOHAJICHHs YNpPaBIIHCHKUX
IIPOIICCIB 1 MOKPAICHHS 3araJIbHUX IMOKA3HMKIB JiSIIbHOCTI. 30KpeMa, 1€ OXOILIIOE:
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— 3a0e3NeyeHHs JIOSUIBHOTO CTaBJIEHHS MpPAIliBHUKIB J0 KEpIBHUIITBA Ta
MPUIHATUX HAM PIIIICHB;

— PO3BUTOK MPODECIHHNX 1 0OCOOUCTICHUX SKOCTEH, AKI JOTIOMAararoTh ¢()eKTHBHO
B3a€MOJIISITH, HAJAroKyBaTH KOMYHIKAI[II0 Ta BUPIIIyBaTH MUTAaHHS 0€3 KOH(IIKTIB.

3araioM BOHAa € HEBUIUMOIO YACTHHOIO MIANPUEMCTBA, sKa (HOpMye HOPMHU
MOBEIHKA TPAIIBHUKIB 1 BOJHOYAC BIUIMBAE HA 1XHIO MisUIbHICTh. KopmopaTuBHa
KyJIbTypa MOXE OYTH CTpOro perjiaMeHTOBaHa BHYTPIIIHIMH JTOKyMEHTaMH abo
ICHYBaTH Yy HeENpomnucaHii ¢Gopmi, 3aUIIAIYUCh 3pPO3YMIJIOK BCIM YJIEHAM
KOJICKTHUBY.

B VkpaiHi NOHATTS KOPHOPATUBHOI KyJIbTypU HAOYyJIO MOIMIUPEHHS 13 TPUXOJA0M
MDKHApOJHUX Kommadiil. Opnuiero 3 nepmux Oyrna kommanis McDonald’s, ne yci
IpaliBHUKK OPIEHTOBAaHI Ha 1HHOBAIlll, a MEHEKEPHU PO3POOJIAIOTh IMPOTPaAMHU
MOTHBALI JIJIs1 CHIBPOOITHUKIB. Y KOMIIAH1i MOCTIAHO KYJIbTUBYIOTHCS TPUHITUIIH, 110
BU3HAYAIOTh 1i CTWJIb: BHCOKa SIKICTb MPOIYKIii, BIJIMIHHHA cepBic, aOCOIIOTHA
YHCTOTa Ta JAOCTYIHHHA PIBEHb I[iH, KOHKYPEHTHUN IJIsl OUIBIIOCTI crioskuBaviB [1,
c. 520].

CouiayibHUN MUP Y KpaiHl 3HAYHOIO MipOIO 3ajieKaTUME BiJl 3JaTHOCTI COIlIaIbHUX
MapTHEPIB BCTYNATH Yy KOHCTPYKTUBHUM Jiajor 1 3HAXOAUTH KOMIIPOMICH,
CIHUPAIOYUCH HA MIHHOCTI Cy4acHOi KOPIOPATUBHOI KyJbTypH. (s 1IbOTO Ba)IJIMBO
MEPEeryiiHyTH MiAX0AH 10 (opMyBaHHS KOHUENUII Ta MOJEIEH KOpPIOPaTHUBHOI
KyJbTYpU SK TOTY>KHOTO 1HCTPYMEHTY aKTHUBHOI COIIaJIbHOi B3aeMOJii Ta
TFapMOHIIHOIO PO3BUTKY COLIIAIbHO-TPYAOBUX BITHOCHH.

Po3BuTOK cycminbcTBa BUMarae Oe3MEepepBHUX IHHOBAIWHUX  CTUMYJIIB.
KoprnopatvBHa KynbTypa BHUCTYHa€ TMOTY)XHHUM PYyIIEM g €QEKTUBHOTO
BIIPOBA/DKCHHS HOBAIlill, OCKUIBKM BOHA CIPHUSAE SKICHOMY TIE€PEOCMHUCIECHHIO
CBIJIOMOCTI Ta IMOBEIIHKY JIto/iel. BoHa 3MiHIOE XapaKTep B3a€MO/IiT MiK KEPIBHUKAMHU
1 MpaniBHUKaMU MIJMPUEMCTB, a TaKOX TpaHCHOpMye OpraHi3ailiiiHl LIHHOCTI WU
HOPMH.

KopnopatuBHa KynbTypa 3a CBOE€IO CYTTIO € COIL[iaJbHOIO 1HHOBalli€r. BoHa
3abe3neuye HeOOXiH1 CoIllalibHI 3MiHU, IO BIJAMOBIIaI0Th BUMOTraM 1HHOBAI[IMHOTO
PO3BUTKY MIANPUEMCTBA, (POPMYIOUM Yy MPALIBHUKIB MOTHBALIIO A0 YCHIIIHOI
peanizalii MpoeEKTIB 3MiH.

3a HasgBHOCTI YITKO BHU3HAYEHOI IHHOBALINHOI cTpaTerii MNiaIpHEMCTBO,
JOTPUMYIOUYUCH 1i, 3/1aTHE CTBOPUTHU CHUTYAIlll0, SIKa MPUHECE BUTOIY OLIBIIOCTI
MpAaIiBHUKIB. Y [BOMY KJIIOYl KOPIOpPATHBHA KYyJbTypa CTa€ OCHOBHHM Ba)KelleM
BIUTMBY K Ha OKPEMHUX CIIBpOOITHHKIB, Tak 1 Ha HedopmanbHi rpynu. Kymnbrypa
1HHOBAIIIHOT OpTaHi3allii HATAITOBY€E IEPCOHAT Ha ONIEpAaTUBHE BIPOBA/KCHHS 3MiH,
a IKEHePHO-TeXHIYHNX (DaxiBI[iB — Ha TeHepyBaHHs HOBHX igeii [2, €. 30].

OgHuM 3 KJIIOYOBHX €JIEMEHTIB KOPIOPATHBHOI KYJbTYPHU YKPaTHCHKHX
MIIIPUEMCTB, KM CyTTEBO BIUIMBATUME Ha IHTErpallito YKpaiHu A0 €BPOINEUCHKOT
€KOHOMIYHOI CIJILHOTH, € PO3BUTOK €TUKH O13HECY.

@®opMyBaHHS KOPHNOPATUBHOI KyJIbTYpU Ma€ 3A1MCHIOBATHCS TMOCTYMHOBO, 3
ypaxyBaHHsAM Mpo(deciiHOTO AOCBIAY CHIBPOOITHUKIB, IXHIX MOPaJbHO-ETUYHHUX
OpIEHTUPIB Ta BUXOBAHHS, a TaKOXX CTPATEriYHUX IJIEH 1 3aBJlaHb MIANPUEMCTBA.
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VYrpaBiaiHHS KOPIIOPATUBHOIO KYJIBTYPOIO MOBUHHE OyTH MOCTIHHUM O0'€KTOM yBaru
KEpIBHUKIB, OPIEHTOBAaHUM Ha 3a0e3MeueHHs] MAaKCUMAJIbHUX Pe3yJIbTaTIB MisITbHOCTI
oprasizaimii [UISIXOM TapMOHI3allli 1HTepeciB KEpiBHHUITBA Ta IEPCOHANY.
Kopnoparusna kynbTypa siBisie co00I0 CYKYIHICTh MPABUJ 1 HOPM TMOBEAIHKH, IO
IPYHTYIOTbCSI Ha MaTepiaJbHUX 1 AYXOBHUX IIIHHOCTSIX, @ TaKOX BpPaxOBYIOTb
KyJIbTYpHI, €TUYHI ¥ COIliaibHI MOTPeOH MPAIliBHUKIB 331 JOCATHEHHS 3arajibHUX
IiJei opranizaii.

JlocmiaHUIBK] 1aHl CBiAYaTh MPO Te, IO YCIIIIHI KOMIIaHii CBITOBOTO MacIITady
XapaKTEepU3yIOThCA BUCOKHMM pIBHEM KOPIOpPATUBHOI KylnbTypu. llelt piBeHb
(bopMyeTbCS 3aBASIKM IUIECTIPSIMOBAHUM 3YCWJUISIM, CHPSIMOBAaHUM Ha 3MII[HEHHS
KOPIIOPATUBHOT'O JIyXy B I1HTEpecax yCiX 3alliKaBJIeHUX CTOpiH. Taki rio0albHi
kommaHii, sk Hewlett Packard, Procter & Gamble, Sony Ta Motorola, 1eMOHCTpPYIOTh
CTaOlIbHICTh OCHOBHHUX IIIHHOCTEH 1 Micli HaBiTh B YMOBaX ITOCTIMHOI amamTarrii
013HECOBUX CTpATETii Ta MPAKTUK J0 JMHAMIYHOTO cepenoBuia [3, ¢. 80].

Crix BiI3HAYUTH, IO KOPIIOPATUBHA KYJIbTypa XapaKTepPU3y€eThCs AUHAMIYHUMU
Ta IBHIKUMHU 3MiHamu. lle 3yMOBIIO€ HEOOXIIHICTh CHpPSMYBaHHS Ipolecy ii
¢bopmyBaHHs Ha nepcrnekTuBy. CydacHI YMOBH, y SIKMX HiANPHEMCTBA 3MYILIEHI
aJanTyBaTUCS JI0 HECTAaOILHOIO EKOHOMIYHOTO Ta TMOJITUYHOIO CEpEeOBHUIIA,
BU3HAYAIOTh YCIMiX KOMIIaHIi epeayciM Yyepe3 BIANOBIIANBHICTS 1 LIJIECIPSIMOBAHICTb
il mpamiBHUKIB. YacTo Il MpamiBHUKUA MarOTh AISITH B YMOBaxX HEBHU3HAYEHOCTI Ta
HECTaO1IbHOCTI. 32 TAKUX 0OCTaBUH KOPIOpaTUBHA KyJIbTypa cTa€ PyHIaMEHTOM JJIs
(GopMyBaHHSI KOJIEKTHBI3MY Ta KOMAaHIHOTO AYyXY, CHPUSIIOYM PO3BUTKY TBOPUHX
1HILIaTUB cepel] criBpoOITHUKIB. Came TOMY y MPOIIECi CTPATETiYHOTO YIIPABIiHHS Ta
IUTAHYBaHHS M1AIPUEMCTBA MPUALISAIOTH 3HAUHY yBary CTBOPEHHIO Ta BJIOCKOHAJIEHHIO
KOPIIOPaTUBHOI KYyJNbTYpPH, SK KIHOYOBOTro (hakTopa 3ade3neueHHS e(PEeKTUBHOCTI
oprasizartii.

MexaHi3M (QYHKIIOHYBaHHS MOJENIl KOPHOPATUBHOI KYJbTYpH MIANPUEMCTB
MOJIATaE y TAPMOHIMHOMY TIO€JHAHHI TTpoIiecy GopMyBaHHS KOPIOPATHBHOI KyJIbTypHU
13 3arajJbHOI0 CHUCTEMOIO YNPABIIHHS NIAIPUEMCTBOM. J[0 IIOTO MEXaHI3My BXOJSATh
Tpaauilii, MOpajIbHO-€TUYHI 3acO0M, HOPMH BIJAMOBIIATBLHOCTI MpalliBHUKIB, IO
COpPSIMOBAaH1 Ha JIOCSATHEHHS CTPATEriyHMX LI 1 peami3aniio Micii MiANpUEMCTBA.
Oco0sMBO BakJIMBE Miclle B LI MOJEN 3aiiMalOTh PUCH HALIOHAJIBHOI KYJIbTYpH
YKpaiHLIB, $Ki, MONOPH JesAKI HEraTUBHI AacleKTH, OOYMOBJIEHI 1CTOPUYHHUMH
TpaHchOpMaIlisIMA  CYCIIUJIBCTBA, XapaKTEPHU3YIOTHCA TOTEHIAIOM (OpMYyBaHHS
MO3UTUBHUX HOPMATUBHUX LIHHOCTEW KOPIOPATUBHOI KYJbTYpU MIANPUEMCTB [4, C.
325].

Cepen OCHOBHUX KOHCTPYKTHUBHUX PUC HAI[IOHAIILHOTO XapaKTepy YKpaiHIliB, fKi
MOXYTh CHPHUSITH MOOYIOBI JI€BOI KOPIOPATUBHOI KYJIbTYPH, BUAUISETHCS TNINOOKO
YKOpIHEHE BOJIEIIOOCTBO Ta MPUPOTHUMN aeMOKpaTusM. Lli sKocTi € TeopeTudHO
YVHIBEpCAJIbHUMHU 1 MOXYTh OyTH 3aKpillJIeHI HE JIMIIe B MOJITUYHUX, a U Yy
KOPIMOPAaTUBHUX CTPYKTypax. OMHAK CIiJ] BpaXxOBYBaTH, IO TMOEIHAHHS BUCOKOTO
piBHSI CBOOO/M 13 HU3bKOIO BIANOBIAAIBHICTIO MOXE MOPOKYBATH 1MITYJbCUBHICTD,
XAOTUYHICTh Ta CJIAOKY OpPTraHi30BaHICTh. 3 OTVISIAY Ha 1€ YKPATHIll MOXKYTh CXUIIATHUCS
70 aHapxXi3My 1 3arajJioM He€ CIpPUHUMAaIOTh ABTOPUTAPHI YW JECHOTHYHI (POopMHU
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ynpaBiiHHg. [li 0coOGnMMBOCTI J03BOJISAIOTH 3pPOOMTH BUCHOBOK, IO OUIBIIICTH
KOHCTPYKTUBHHUX O3HAaK HalllOHAJIILHOTO XapaKTepy MOXe BiirpaBaTH 3HAYHY POJIb Y
po30yA0OBI CHCTEM YIIpaBIIHHS MiJIPUEMCTBAMH, 30KpeMa y mporieci (popmMyBaHHS
KOPIOPATUBHOI KyJIbTYPH.

OnHi€0 3 KIIOYOBUX XapaKTEPUCTHUK HAIIOHATFHOTO MEHTATITETY, sIKa 3HAYHO
BIUTMBAC Ha KOPIOPATHBHY KYyIBTYpY, € IHI{I/IBII[yaJ'IIBM Bin ccpopMyBch;I mij
BIUTUBOM ICTOPUYHHMX 1 CYCHUIBHUX YWHHHKIB, YHACHJIOK YOTO 1HAMBIAyalbHUN
acriekT HaOyB mepeBard HaJl KOJIGKTUBHUM. B yKpaiHCbKOMY COLIIOKYJIbTYpPHOMY
CEepEeIOBUII 1HIUBIAYaNI3M PO3TIIAIAETHCA SK MPIOPUTET OCOOUCTOI CBOOOIM Ha
KOJIEKTUBHUMH BuUMOTamu. lle 3yMOBIlIO€ YHIKAJIBHICTH B3a€MOIl YKpaiHIIIB Ha
KOpIIOpaTUBHOMY piBHi [5, C. 148].

VY 6i3HECOBOMY CEpEIOBHIII YKpaiHIll YacTo 1AeHTU(]IKYIOTh cebe sIK €BpOIeHil,
MpoTe 1XHS B3aEMOIS 13 3axiJHUMHU MapTHEpAMU 1HOMI CYHPOBOKYETHCS
TpYJHOILAMHU. YKpaiHChKI IPalliBHUKU Ta OpPTaHi3allii MOXKYTh CIIPaBJISTH BPaKEHHS
HEJOCTaTHHO OPTraHi30BaHMUX, HEIUCIUIUIIHOBAHUX YW HEHAIINHUX, IO YCKIIAJIHIOE
BCTAHOBJICHHS MIITHUX JUTOBUX 3B’s3KiB. llle ofqHi€r0 nepemkoaoo Ay GopMyBaHHS
PO3BUHEHOI KOPMOPATHBHOI KyJIbTYPH € MEHTaJbHAa 3BHYKA TOKJIAJATHCS Ha
MIATPUMKY 3 OOKy JepkaBu ab0 1HIIMX 30BHIMIHIX cui. HaamipHa criogiBaHka Ha
30BHIIIHIO JOIIOMOT'Y, CXAJIBHICTb /10 MOPYIIEHHS 3aKOHOJaBYMX HOPM 1 BIICYTHICTb
CaMOCTITHOTO BHpPINIEHHS MPOOJEM SIK COLIOKYJIbTYpHUH (PEHOMEH HEraTuBHO
BIUIMBAIOTh HA BHYTPILNIHIM pPO3BUTOK KOPIOPATUBHOI KyJIbTYPH BITUU3HIHHUX
T IMPUEMCTB.

OTxe, KoOpHmopaTUBHA KyJbTypa YKpPalHCBKUX MIJIPUEMCTB Ma€ HHU3KY
XapaKTepHUX PHUC, Kl IMOMITHO BIJIPI3HSAIOTHCSA Bl 3axigHMX Tpaauiii. OcHOBHI
0co0MMBOCTI CHOPMYBANUCS TiJl BIUIMBOM ICTOPUYHHX, KYJIBTYpHUX (HaKTOPIB,
cnienuiku BeJeHHS O13HeCy Ta eKOHOMIUHUX pealiiid KpaiHu.

OCHOBHI aClIEKTH KOPIOPATUBHOI KYJbTYPH BITUM3HSIHUX KOMIAHIMU:

1. Bummii aBTOpUTET KEPIBHULITBA 1 TPAAMIIIITHA 1€epapXisl.

VYKpaiHChbKl MIANPUEMCTBA HEPIIKO O0a3ylThCS HA >KOPCTKIM BEpPTUKAJIbHIN
CTPYKTypi ynpasiins. JIigepu 3aiiMaroTh IEHTPAJIbHY POJIb, iXHiM BIUIUB Ta MOPAJIbHI
Op1EHTUPHU GOPMYIOTh KOPITOPATUBHUM KJIIMAT KOMITaHIi.

2. 3HaYyIIICTh OCOOMCTUX KOHTAKTIB 1 HEPOPMaJIBLHOT B3AEMO/IIi.

[HauMBIAYyanbHI 3B’ SI3KU Ta CHUIKYBaHHS 11032 O(QILIMHUMHI paMKaMU € BaKJITMBUMU
eJIeMEeHTaMu, SIKI CHPUSIOTh 3MIIIHEHHIO TMapTHEPCTBA Ta CTBOPEHHIO armocdepu
TIOBIPH.

3. Biga3epkaneHHs HalllOHAJIBHUX IIIHHOCTEH 1 TpaauIlii.

KopnoparuBHa KynbTypa IpyHTYEThHCS] Ha TAKMX pUCaX K KOJIEKTHBI3M, IIOBara Jio
CTapIKX, a TAKOXK MIATPUMKA TPAAUIIIHHUX CITOCO0IB KOMYHIKAITI].

4. I[Totpeba B cTab1IBHOCTI Ta THYYKOCTI.

OcoOMuBOCTI €KOHOMIYHOTO KJIIMaTy 3MYIIYIOTh MIJIPUEMCTBA LIBUIKO
pearyBaTy Ha 3MIHM Ta aJIalTyBaTUCS 10 HOBUX YMOB, 3a0€3MeYy04H CTINKICTh HaBITh
y HECTaOUIbHUX CUTYaIlisIX.

5. CTBOpEHHS CIIPUSITIMBOTO CEPEIOBUIIA JJISI MOTHBAITI].
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Y Oaratbox KoOMMaHISIX poOoTa crpsiMoBaHa Ha (OpMYyBaHHS KOMQOPTHOTO
CEpeloBHUINA, IO MIABUINYE 3ay9CHICTh TMPAIIBHUKIB Ta TMOKpAIly€e iXHIO
3aJI0BOJICHICTb.

6. BrimuB coriaabHO-MOMITHYHUX (aKTOPIB.

Pearii ekOHOMIYHOTO, MMOJTITUYHOTO 1 CYCHIJIBHOTO KUTTS YKpaiHU 0€31MocepeTHbO
BIUTMBAIOTH HA OCOOJIMBOCTI KOPIIOPATUBHOI KYJIBTYPH.

7. llpucyTHicTh "KOPUIOPHOL" KyJIbTYpH.

Jesaxi manpueMcTBAa  XapaKTepU3yIOThCS  HEPOPMaIbHUM  MIAXOAOM  JO
KOMYHIKallii, e 3HaYHY POJib BIIIPAIOTh COLIAIbHI 3B’ I3KM Ta BHYTPIIIHS 1€papXisi.

8. "I[lipamigHa" CTPYKTYypa KOPHOPATUBHOI KYJIbTYPH.

VY psai oprasizaiiii cocTepiraeTbCsl CUJIbHUIN aKIEHT Ha BUKOHAHHI 1HCTPYKIIIH,
KOPCTKHUIN KOHTPOJIb Ta JOTPUMAHHS 33JJaHUX MTPaBUII.

9. BiacyTHICTb YITKMX perjIaMeHTIB 1 IPoLeayp.

bpak QopmanizoBaHux mpaBua y poOOTI MOXKE BUKIUKATH XAOTHYHICTH Y
mpoIiecax Ta MpOBOKYBaTH KOH(IIKTH BCEpEAUHI KOMIaHIM.

TakuM 4YWMHOM, KOpPIOpaTHBHA KyJbTypa VKPAiHCBKUX TIAINPHEMCTB €
0ararorpaHHolo, a il PO3BUTOK AKTUBHO 3aJICKUTHh BIJ BHYTPIIIHIX 1 30BHIIIHIX
(akTOpiB, Kl BU3HAYAIOTh YHIKAIBHICTh KOXKHOI OpraHi3anii.
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SUPPORT FOR IMMIGRANT ENTREPRENEURSHIP AS
A TOOL FOR SOCIO-ECONOMIC DEVELOPMENT OF
LOCAL COMMUNITIES

Melnyk levgen,
Small Business Counselor
International Rescue Committee, Seattle, WA, USA

Introduction

The United States has long been recognized as a nation built and enriched by
immigrants. As of 2023, immigrants accounted for 14.3% of the U.S. population,
totaling approximately 47.8 million individuals. This diverse group plays a vital role
in driving innovation, entrepreneurship, and economic growth nationwide.

In Washington State, the contribution of immigrants is particularly significant.
Foreign-born residents make up 15.5% of the state’s population, exceeding 1.2 million
individuals. Immigrants contribute meaningfully to sectors such as technology,
agriculture, and manufacturing. Notably, they represent nearly half of the agricultural
workforce and approximately 30% of the information technology sector.

The immigrant population in Washington is highly diverse:

« Asia: 552,746 individuals

« Latin America: over 350,000
« Europe: 164,598

. Africa: 79,803

This diversity not only enhances the cultural fabric of the region but also fosters a
dynamic and resilient entrepreneurial environment.

Despite their contributions, immigrant entrepreneurs often face distinct challenges,
including limited access to capital, language barriers, and a lack of familiarity with
regulatory systems. These obstacles can hinder both the establishment and growth of
immigrant-led businesses. Addressing such challenges is essential—not only for
individual success stories, but also for the broader socio-economic development of the
communities in which these businesses operate.

Based on professional experience within the International Rescue Committee (IRC)
in Seattle, it has been observed that targeted support services—such as assistance with
business planning, access to financing, licensing guidance, and marketing strategy
development—can significantly enhance the success rate of immigrant entrepreneurs.
These services have a transformative impact, helping not only to empower individuals
but also to strengthen the economic vitality of entire neighborhoods.

This paper examines the role of immigrant entrepreneurship as a catalyst for
inclusive economic growth. It explores the common barriers immigrant business
owners face and presents practical support mechanisms that can accelerate their
integration and development, ultimately benefiting both the entrepreneurs and their
communities.
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Problem Statement

While the United States offers a generally favorable environment for
entrepreneurship, immigrant entrepreneurs frequently encounter a distinct set of
challenges that can significantly impede their chances of success. These include
language barriers, limited access to legal services, complex licensing requirements,
information gaps, and obstacles in securing financing.

Language Barriers

Language proficiency is a foundational element for effective communication and
integration into the business environment. Immigrants with limited English proficiency
(LEP) often face difficulties navigating legal documentation, financial systems, and
professional networking. While Spanish-language resources are relatively widespread,
speakers of other languages may find fewer support options, which can restrict access
to essential information and services and disrupt business operations.

Access to Legal Services

Understanding and complying with U.S. legal frameworks at the local, state, and
federal levels is critical for launching and maintaining a business. Immigrant
entrepreneurs, however, may struggle to obtain affordable and culturally appropriate
legal assistance. The combination of high legal service costs, a complex regulatory
environment, and a shortage of multilingual professionals often leads to legal
uncertainty and increased business risk.

Licensing and Regulatory Hurdles

Numerous business sectors in the United States require specific licenses and
permits, a process that can be intimidating for newcomers unfamiliar with bureaucratic
procedures. For instance, starting a childcare business may involve background checks,
training, facility inspections, and an investment of up to $1,500, potentially requiring
several months to complete. Without adequate guidance, aspiring entrepreneurs may
face delays or compliance issues that stall their business development.

Knowledge and Information Gaps

Access to knowledge is a key determinant of entrepreneurial success. Many
immigrants lack awareness of available resources, including free workshops on
taxation, marketing, and financial management. Moreover, limited digital literacy can
make it difficult to utilize essential business tools and platforms. These gaps can be
addressed through targeted education programs aimed at enhancing financial literacy,
technological proficiency, and general business acumen.

Access to Financing

Among the most significant barriers faced by immigrant entrepreneurs is access to
capital. Traditional lenders typically require a strong credit history, which many
immigrants have not yet established. This absence, combined with unfamiliarity with
U.S. credit systems, severely limits their ability to obtain loans and grants. To address
this gap, programs such as the International Rescue Committee’s (IRC) Credit Building
Ladder provide alternative solutions. By reporting consistent repayment activity to
major credit bureaus, such initiatives support credit-building for immigrants regardless
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of immigration status or income level, thereby improving their future financing
prospects.

Broader Community Impact

The challenges experienced by immigrant entrepreneurs extend beyond individual
businesses and have broader consequences for the communities they serve. Immigrant-
owned businesses contribute meaningfully to job creation, economic growth, and
cultural diversity. Their success stimulates local economies, revitalizes neighborhoods,
and meets the needs of diverse populations. When these businesses are held back by
structural barriers, communities lose out on vital economic and social benefits.

Addressing these issues through inclusive policies, well-resourced support
systems, and community-driven engagement is critical to unlocking the full potential
of immigrant entrepreneurship and promoting sustainable socio-economic
development at the local level.

Role of Business Counseling in Supporting Immigrant Entrepreneurs

Business counseling plays a pivotal role in empowering immigrant entrepreneurs
by equipping them with the tools, resources, and guidance needed to navigate the
complexities of starting and growing a business in the United States. Organizations
such as the International Rescue Committee (IRC), Small Business Development
Centers (SBDCs), and local Chambers of Commerce offer comprehensive support
tailored to the specific needs of immigrant communities.

Access to Business Development Services

SBDCs operate in every U.S. state and territory, providing free business consulting
and low-cost training for small business owners and aspiring entrepreneurs. These
centers assist with business planning, financing, marketing, and regulatory compliance.
Similarly, local Chambers of Commerce, such as the Seattle Metropolitan Chamber of
Commerce, offer networking opportunities, advocacy, and additional resources to help
businesses grow and succeed.

Business Planning and Capital Readiness

Comprehensive business planning is a foundational step toward securing financing
and achieving sustainable growth. Business counselors support entrepreneurs in
preparing detailed plans that include market analysis, financial projections, and
operational strategies. These plans not only provide a structured pathway for
development but also strengthen an entrepreneur’s credibility with lenders and
investors.

Licensing and Regulatory Compliance

Understanding licensing requirements can be particularly challenging for
immigrant entrepreneurs unfamiliar with local regulations. Business development
organizations provide guidance on obtaining licenses and permits and ensure
compliance with local, state, and federal laws. In some cases, financial assistance may
be available to offset licensing costs, especially for small-scale or community-based
enterprises.
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Access to Financing and Credit Building

Limited access to capital remains a key barrier, especially for entrepreneurs without
an established U.S. credit history. Community Development Financial Institutions
(CDFIs), such as the IRC’s Center for Economic Opportunity, offer alternative
financing models, including microloans and credit-building initiatives. These programs
support the development of positive credit histories, helping entrepreneurs become
eligible for more conventional financing in the future.

Grant Opportunities and Business Competitions

Grants can provide non-repayable capital that contributes significantly to business
development. Business counselors assist in identifying relevant grant opportunities and
preparing competitive applications. Programs such as the Seattle Impact Pitch, hosted
by Business Impact NW, offer platforms for entrepreneurs to present their business
ideas, compete for funding, and gain visibility.

Mentorship and Ongoing Support

Personalized mentorship is a core component of effective business counseling.
Experienced professionals provide continuous support, helping entrepreneurs address
challenges, make informed decisions, and adapt to evolving market conditions. This
sustained engagement enhances resilience and increases the likelihood of long-term
success.

Case Study: Supporting Immigrant Entrepreneurs in Washington State

During a recent eight-month period, over 30 immigrant entrepreneurs across
Washington State received tailored support through IRC’s business development
services. These individuals pursued diverse goals, including accessing startup capital,
refining marketing strategies, and securing necessary licenses. With adequate guidance
and resources, many successfully launched or expanded their businesses, contributing
directly to the vitality of their local economies.

Impact on Local Economies

The broader effects of business counseling extend well beyond individual
outcomes. Successful immigrant-owned businesses create employment opportunities,
generate local tax revenue, and enrich the cultural and economic landscape. By
systematically removing structural barriers and providing targeted support, business
counseling plays a transformative role in advancing inclusive economic development.

Impact on Local Communities

Immigrant-owned businesses play a critical role in strengthening the economic and
social fabric of local communities. These enterprises create employment opportunities,
contribute to municipal and state tax bases, and help revitalize neighborhoods by
offering culturally relevant products and services that serve both immigrant and native-
born populations.

Support for immigrant women, refugees, and individuals from conflict-affected
regions has been shown to yield particularly strong outcomes. At the International
Rescue Committee (IRC) in Seattle, specialized programs—such as sewing workshops
and childcare business development classes—are designed to empower women,
especially those from Ukraine, Afghanistan, and Syria. These initiatives equip
participants with entrepreneurial skills, connect them to essential resources, and
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promote psychosocial stability through meaningful engagement. The inclusion of
childcare support further reduces participation barriers for mothers.

Additional efforts include urban agriculture initiatives through IRC’s New Roots
Program, which offers participants access to small plots of land and training in
sustainable farming practices. Commercial driver’s license (CDL) training also serves
as a viable entry point into the transportation sector. Field observations indicate that
many participants use this credential to launch self-employment ventures in delivery
or logistics.

The success of one immigrant-led business often inspires others. Within support
organizations such as the IRC, client achievements are periodically featured in internal
presentations (with consent), serving as motivational examples for aspiring
entrepreneurs. These stories help build trust, confidence, and momentum within the
community.

In some neighborhoods, broader environmental factors—such as public safety—
can shape business outcomes. Small business owners have reported adjusting hours of
operation in response to concerns about vandalism or theft, particularly during darker
winter months. These experiences highlight the value of localized, community-
responsive initiatives that seek to improve overall business conditions.

In response, the City of Seattle has introduced targeted measures to enhance safety
and resilience among small businesses. The Seattle Police Department offers technical
assistance through programs like Crime Prevention Through Environmental Design
(CPTED) and neighborhood-based collaborations. Additionally, the Seattle Restored
Initiative activates vacant storefronts by providing pop-up retail and creative spaces to
emerging entrepreneurs and artists. These programs foster local engagement, reduce
commercial vacancies, and contribute to safer, more vibrant business districts.

It is also important to recognize that small businesses are particularly vulnerable to
macroeconomic disruptions such as inflation, labor shortages, and rising operational
costs. Nevertheless, immigrant-owned enterprises continue to enhance the resilience,
cultural identity, and upward mobility of the communities they serve, making them
essential contributors to inclusive, place-based economic development.

Conclusions and Recommendations

Supporting immigrant entrepreneurship is not only an economic imperative but
also a strategic priority for building inclusive and resilient communities. Immigrant-
owned businesses contribute significantly to local economies through innovation, job
creation, and cultural enrichment. They serve as catalysts for both economic mobility
and social cohesion.

Institutions such as the International Rescue Committee (IRC), in collaboration
with local nonprofits, public agencies, and municipal governments, play an essential
role in this process. Through targeted programs - including business counseling, access
to capital, skills training, and community engagement - these organizations help
Immigrant entrepreneurs overcome structural barriers and unlock their full potential.

To sustain and expand these efforts, continued investment is recommended in
Initiatives that promote equitable access to entrepreneurial resources. Priority areas
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include the development of culturally responsive services, enhanced local outreach,
and the integration of immigrant entrepreneurship into broader economic development
strategies.

Further empirical research is encouraged to assess the long-term outcomes of these
interventions and to identify scalable best practices. Observations from field-based
programs consistently suggest that when immigrant entrepreneurs receive structured,
tailored support, the benefits extend well beyond individual success - contributing to
the vitality, adaptability, and cohesion of entire communities.
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In today's conditions of rapid development of scientific and technological progress
and globalization of the economy, the key factor in the successful operation of
enterprises is their ability to innovate. Competitiveness is no longer determined only
by material or financial resources; knowledge, technology and intellectual assets play
a leading role. It is in this context that the importance of innovative capital as a
component of the intellectual capital of an enterprise is growing.

Innovative capital encompasses a set of intangible resources that contribute to the
generation of new ideas, the development and implementation of innovative products,
processes or management solutions. It forms the basis for the long-term development
of an enterprise, ensures adaptation to changes in the external environment and the
creation of sustainable competitive advantages.

The essence of the innovative capital of an enterprise lies in the set of intangible
assets that ensure the ability of an enterprise to create, implement and commercialize
innovations. It should also be noted that the innovative capital of an enterprise is an
important component of intellectual capital and encourages enterprises to generate,
develop and implement innovations. In today's dynamic market environment, it is
innovative capital that plays a key role in ensuring sustainable development, increasing
competitiveness and forming strategic advantages of the enterprise.

The main components of the innovative capital of the enterprise:

technological capital;

organizational capital;

marketing capital;

human capital.

Innovative capital is a source not only of technological solutions, but also of new
business models, management methods, logistical approaches and marketing
strategies. It forms the ability of the enterprise to adapt to changes, effectively use
knowledge and quickly implement new ideas into practice.

Also, the essence of innovative capital lies in its role as a driving force of the
innovative development of the enterprise, capable of ensuring long-term growth,
efficiency and leadership in the market through constant updating and improvement.

Therefore, innovative capital is one of the key components of the intellectual
capital of the enterprise and plays an important role in forming its competitiveness and
innovative capacity. It includes such elements as technological developments,
organizational knowledge, innovative culture, qualified personnel and information
resources that contribute to the creation and implementation of innovations.
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Analysis of the essence of innovative capital allows us to conclude that it is through
effective management of this type of capital that enterprises can ensure sustainable
development, adaptation to market changes and the formation of new sources of value.
Innovative capital not only increases the efficiency of production and management
processes, but also creates the prerequisites for the implementation of strategic goals.

Thus, the formation, development and rational use of innovative capital should
become a priority in the activities of modern enterprises that seek to maintain
competitive positions in a dynamic market environment and technological
transformations.
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HIJISIXU PETYJIIOBAHHS IHOJISIIIT Y BOEHHUH TA
MNOBOEHHUU NEPIOIU

€Bach Terssina BosiogumupiBua,
cTapmui BUKianad kadeapu 6i3Hecy 1 mpasa,
BiHHUITEKHIA COITIaTbHO-€KOHOMIYHUN IHCTUTYT YHIBEPCUTETY « Y KpaiHa

KyxoBa Onbra AnaroJiiBHa,
cTapmui BUKiIanad kadeapu Oi3Hecy 1 mpasa,
BiHHUITEKHI COITIaTbHO-€KOHOMIYHUN IHCTUTYT YHIBEPCUTETY « Y KpaiHay

Ha cporoani ykpaiHCbKa €KOHOMIKa 4epe3 IMOBHOMAaclITaOHE pOCIChKe
BTOPTHCHHS Ha TJi BTPATH YacTHHU EKOHOMIYHOTO, TPYIOBOTO Ta MPHPOJTHOTO
MOTCHITIATYy TIEPSKUBAE CKIAIHUNA TIEPIOT PO3BUTKY, IO XapaKTePU3YETHCS
3MEHIIICHHSIM OOCSTIB BUPOOHUIITBA, OAHKPYTCTBOM CYO’€KTIB MiJANPUEMHHUIITBA,
CKOPOYEHHSIM 3aiHATOCTI1, 3pOCTaHHIM 0€3pO0ITTS, 3HKEHHSM PIBHS 1 IKOCTI1 KUTTS
HACEeJICHHS Ta IHIIMMHU HETaTUBHUMH HACIIiJIKaMHU.

Bce 3a3HaueHe BUIIE TICHO OB’ 3aHe 3 TAKUM €KOHOMIYHUM SIBUIIIEM SIK 1HQJIAIIIS,
0 SBJISIE COOOI0 HE JIMIE TOPYHICHHS TPOIIOBOIO O0Iry, SIKE BUSBISETHCA B
MepeHacu4eHH1 TpommmMa chepu o0Iiry Ta BUPaKa€ThCA B 3HELIHEHHI rpoiei [1, c.
35], ame ¥ cBiIUUTH Npo (IHAHCOBI Herapasau, fKl MOTpPeOyIOTh HEraHOro
JIep>)KaBHOTO BTPYYaHHS.

[Ipy 1mpOMY OO0 OCHOBHHMX TPWYMHA BHUHUKHEHHS Ta PO3BHUTKY CyYacCHHX
1HGOIAUIMHUX TPOLEciB B YKpaiHI MOKHA BIJHECTH: €KCTPAOpJIMHApPHI OOCTaBHHU
COIIaJILHO-TIOJIITUYHOTO XapakTepy (BiifHA); MITITapU3aIlil0 €eKOHOMIKH; 301JIbIICHHS
MOJATKOBOIO TATaps Ha TOBAapOBHPOOHMKIB, 3pOCTaHHS Je(pILUTY JEp:KaBHOTO
OI0/KETY Ta JIep>KaBHOrO OOpry, 0 BUHUKAE uepe3 3HA4yHl Jep>KaBHI BUTPATH HA
000pOHY, EHEPTEeTUKY, COIIATBHY MIATPUMKY IpoMasiH Toio [2, ¢. 49-50].

OTxe, TOTOYHUN CTaH COLIATbHO-EKOHOMIYHOTO PO3BUTKY YKpaiHU BHMarae
MONIYKY Ta po3p0o0KHu e(eKTUBHUX NMUISIXIB peryItoBaHHs 1H(IIALIT, aganTarii 10 Hel 3
HACJIKIB.

Y noBoennuit yac Hamionanpuuit O6ank Ykpainu (HBY) ansa 3Mmenmenns
1HOIAUIMHUX PU3HKIB BUKOPUCTOBYBAB B OCHOBHOMY 1H(ISIIIIHE TapreTyBaHHs, sIKE
noTpedye THYYKOrO BAJIOTHOTO KYpCy Ta BHKOPHUCTAHHS OOJIIKOBOiI CTaBKH SIK
TOJIOBHOTO 1HCTPYMEHTY BIUIMBY Ha I1H(QJALIIO Ta IPYHTYEThCS Ha MyOJIIYHOMY
BU3HAYCHHI KUIbKICHUX LUICH 3 1HQIIAIIT, JOCATaHHI IMX LUJIEH Ta MPOTrHO31 HOBUX,
MPOTE YMOBH HEBU3HAYEHOCTI I11]] 4YaC aKTUBHUX OOMOBUX i QYK€ YCKIIATHIOIOTH 11€
MPOTHO3YBAaHHS Ta YHEMOXJIUBIIIOIOTh 3IIHCHEHHS MOHETApHOI TMONITHKA B
Tpaauiiitnomy dopmarti [3, c. 158].

Tomy HBY oromocuB mnpo BUKOpPUCTaHHS HOBHX TMIAXOMIB 70 peami3arii
MOHETApHOI TOITHKH, sKi HaBeleHI B «OCHOBHUX 3acajax TIpPOIIOBO-KPEIUTHOI
MOJIITUKY HA TEpioj] BOEHHOTO CTaHy» Ta 3T1IHO SIKUX TOJOBHUM 3aBaaHHsM HBY Ha
ChOTOAHI € 3a0e3nedyeHHs1 CTa0UTRHOTO CTaHy Ta HaAiHOI poOOTH (HiIHAHCOBOI
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CHUCTEMH, a TaKOX MiATpUMKa 000poHO3AaTHOCTI YKpaiHu. OCKUIbKU €(PEeKTUBHICTD
Aii PUHKOBUX IHCTPYMEHTIB, 30Kpe€Ma MOHETAapHOi TpaHCMICIi Ta IUIaBarO4oro
BaJIIOTHOTO Kypcy mnocnabmiack, HBY Bupimms 3adikcyBatn oOMIHHUN Kypc,
3aMpoBa/IiB aJMIHICTpaTHUBHI OOMEXEHHS Ha BAJIIOTHOMY PHUHKY Ta BCTaHOBHUB
KOHTPOJIb 32 PYXOM KamiTaiy. 3 OINIAQy Ha 3pOCTaHHS Jep>KaBHUX (HIHAHCOBHUX
notped, HBY naronocus, mo ¢inancyBaTtume auilne KpUTUYHO BaXJIUB1 BUTPATH, 11100
YHUKHYTH PHU3MKIB MOHeTH3allii Oro/pkeTHoro aedinmuty. Lle 3ailficHIOBaTHMEThCS
yepes3 KyIIBIIO ASpyKaBHUX LIHHUX IarepiB Ha MepBUHHOMY pHUHKY [3, €.158-159; 4],

3a MakpOEKOHOMIYHUMU MpOorHo3aMu, y mepini micsami 2025 poky iHuAis B
VYkpaiHi, 3pocTaTUMe Mij BIUIMBOM $IK THMYaCOBUX (30Kpema TipIii Bpoxkai), Tak 1
CTPYKTYpPHUX (3pOCTaHHsS BHUTpAT OI3HECY HAa EHEepropecypcu Ta OIUIaTy Mpalii,
ocliabyieHHs Kypcey TpuBHi) yuHHUKIB. [Ipote HBY mporno3sye, 1o B apyriit mojoBuH1
2025 poky 1HGIALNIA TOCTYNOBO 3HIKYBATUMETHCS Ta HAOMMKATUMETHCS 1O
IIJTLOBOTO PiBHSA Yy 5% B CEpeIHbOCTPOKOBIN TMEPCIEKTHBl 3a PaxyHOK 3axO/liB
MOHETapHOI Ta BaatoTHOI noiiTukn HBY, nmokpaiienHs BpoxkaitHOCTI, cTabumi3amli B
EHEPreTUYHOMY CEKTOpi, CKOpPOYEHHs OIOJKETHOro JediluTy Ta 3HUKEHHSA
30BHIIIHBOTO IIIHOBOTO TUCKY [5].

[Ticns 3aBepuieHHs BoeHHOro crany HBY miianye nmoBepHyTHCA 10 TpaauLIiHOL
MOJIeII MOHETAPHOI MOJIITUKH, 110 Nepeadayac BUKOPUCTAHHS 00JIIKOBOI CTaBKH SIK
KJIFOYOBOI'O IHCTPYMEHTY JJIs1 KOHTPOJIIO 1HQISUINHUX OYIKYBaHb [4].

Kpim Toro, mmsa VYkpaiHu y TOBOEHHUI TMepiojl AaKTyaIbHUMH HUISIXaMU
peryiatoBaHHs 1HGIAIT MOXKYTh CTaTH:

1) nepaBHI KOMIUICKCHI TPOTrpaMHd CKOHOMIYHOTO PO3BHUTKY, CIpPSIMOBaHI Ha
dbopMyBaHHS ~ KOHKYPEHTOCIPOMOXXHOTO,  IHHOBAIIMHOTO Ta  HAYKOEMHOTO
BUPOOHUIITBA;

2) po3BUTOK (PIHAHCOBOTO PUHKY SIK 1HCTPYMEHTY aKyMYJIFOBaHHS KarliTajay Ta
HOTO CpsIMyBaHHS B peaJIbHUIM CEKTOpP EKOHOMIKH;

3) CTUMYJIOBaHHS 1HBECTHULIIMHOI MISUIBHOCTI 1 KPEAMTYBAHHS, MNPU LBOMY
¢iHaHcyBaHHS Je(dIUUTY JepKaBHUX KOIUTIB 32 PaxXyHOK OaHKIBCBKUX KpEIUTIB
HEOOX1JTHO OOMEXKyBaTH;

4) cTBOpeHHsI e(PEeKTUBHOT CUCTEMHU 3a0XOYEHHS JO0 BUPOOHUYOTO HAKOMUYEHHS
yepe3 HaJaHHS CyOCHIiN, Uil CHPUSHHS 30€pPEKEHHI0 Ta HarpoMaKEHHIO
(1HaHCOBHX pecypcCiB y cy0’€KTIB rOCIOIAPIOBAHHS,

5) yiTKa Ta MOCI]IiIOBHA MOHETAPHOI MOJITHKA, 110 MEPEXOAUTh Bl BUKIIOUHO
OIIHKM KYTIIBEJIbHOI CIPOMOKHOCTI TPOIIEH 0 KOMIUIEKCHOTO PO3YMIHHSI IXHBOT
BapPTOCTI SIK 1HCTPYMEHTY KaliTaJOBKJIAJCHb Ta Oy/e CIpsMOBaHA Ha JOCATHEHHS
CTaOLILHOCTI IiH;

6) 3MiHa CTPYKTypu BHUPOOHMUYUX (POHIIB 3 METOI PO3LIUPEHHS TOBAPHOTO
BUPOOHMIITBA, IO 3a0€3MEeUUTh MEPEPO3NOIiT KamiTaly MDK PI3HUMH CEKTOpaMu
YKPaiHCbKO1 €KOHOMIKHU;

7) BIOCKOHAJCHHS TMOJATKOBOi CHCTEMH CIPSMOBaHy Ha CTHUMYJIIOBaHHS
€KOHOMIYHO1 aKTUBHOCTI Ta CTPUMYBaHHS 1HQIISILIITHOTO TUCKY.

Takum 4uHOM, 1J1 €PEKTUBHOTO PEryJItoBaHHs 1HQIIALIT B YKpaiHi y BOEHHUH Ta
MMOBOEHHUM TIEpioAM HEOOXiJHE CHUCTEMHE 3aCTOCYBaHHS aJ€KBAaTHUX HAasBHUM
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yMOBaM TOCIIOJapIOBaHHS BCIX MOXJIMBHUX IHCTPYMEHTIB 1 3aXOJiB CIOBLIBHEHHS
1HGATIT Ta TOM0IaHHS 11 HETaTUBHUX COIIATbHO-CKOHOMIYHMX HACIIiIKIB.
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OCOBJIMBOCTI MAPKETUHI'OBUX IHHOBAIIIA B
HIAINPUEMHUAUITBI

Bismoyc A.O.,

acmipast
Opecbka nep)kaBHa akaieMis OyIIBHUIITBA Ta apXiTEKTYpH

CporosiHi CyYacHHWH CIIO)XKMBa4 Ma€ OibIle BUMOT JO TOBapiB 1 TMOCIYT; €
00auHIIIKMM TIiJ 9ac iX BUOOPY, AKUN 3a0€3MeUeHU PI3HOMAHITHICTIO aJlbTEPHATHUB;
pallOHANBHINIMM B YMOBAaxX 3HI)KCHHS IJIATOCIPOMOKHOIO MOMHUTY. Y HHUX YMOBax
U1l €PEKTUBHOTO MPOCYBAHHS TOBAPIiB 1 MOCITYT MOTPi1OHI HOBI, HECTAHAAPTHI I AXOIU
# 10 MapKeTHMHIOBOI ISUIBHOCTI, IO 3yMOBJIIOE€ HEOOXIJIHICTh 1HHOBAILIMHOTO ii
PO3BUTKY.

Oco0nuBOi aKTyalbHOCTI HaOyBa€ 3ampOBA/KEHHS HETEXHOJOTIYHUX, 30KpeMa
MapKEeTUHTOBUX, I1HHOBAIlIA, SIKI TependavyaroTh BUKOPUCTAHHS HOBOBBEIICHb Y
013HECOBIH JiSIILHOCTI.

MapkeTHHTOB1 IHHOBAIII1 OB’ s13aH] 13 BUKOPUCTAHHSIM HOBUX a00 BJJOCKOHAJIEHUX
plIEHb MO0 MAPKETHHIOBOI ISJIBHOCTI MIJNPUEMCTBA, SKI CTOCYIOTHCS HOBHUX
MapKETUHIOBUX METOJIIB, PIIIE€Hb, IHCTPYMEHTIB, TEXHOJIOT1M, BUKOPUCTAHHS SKUX
cipusie CTaOUIBHOMY pO3BUTKY O13HECy, a 3a yMOB iX yCHIXy — HaBIiTb MOro
IIPUCKOPEHHIO., [1].

[HHOBAaIIIITHA TISUTBHICTD - 1€ OJHA 3 €KOHOMIKO-TIPaBOBHX (hOpPM IHBECTHIIIMHOT
TSIIBHOCTI, IO 3MIMCHIOETBCS 3 METOK BIPOBAPKCHHS JIOCATHEHh HAYKOBO-
TEXHIYHOT'O IIPOrpecy y BHPOOHHUIITBO 1 COIIaJIbHY cdepy 3 METOI JIOCATHCHHS
MEBHOTO COIAJIbHO-EKOHOMIYHOTO €(eKTy, B T. Y. BUIYCKY 1 PO3MOBCIOIKCHHS
MPUHIMIIOBO HOBUX BHJIIB TEXHIKM 1 TEXHOJOTIi, JOCATHEHHS IPOTPECUBHUX
MDKTaTy3€BUX CTPYKTYPHUX 3pyIIE€Hb, 3IIHCHEHHS SKICHUX 3MIH Yy CTaHl
MPOYKTUBHUX CHJI, MOJIMIICHHS COIIAIbHOTO M €KOJIOTIYHOTO CTaHOBUIIA, BUITYCKY
HOBUX KOHKYPEHTHO3/IATHUX TOBapiB, MOCTYT Ta 1H.

MapkeTuHr 1HHOBaIlli — 1€ JIsUIbHICTh, CIPSIMOBaHA Ha MOIIYK HOBUX cdep
0i3Hecy, po3poOKy aOCOJIOTHO HOBHUX BHJIIB MPOAYKII Ta BIPOBAIKCHHS Y
BUPOOHUIITBO 1HHOBAIlM JJI1 BXKE ICHYHOUHMX TOBapiB. Y MPaKTHUYHIN ISJIBHOCTI
MapKeTUHT  1HHOBalii — 1¢ BUPOOHUITBO Ta  30yT  1HHOBAIIHHOI
KOHKYPEHTOCIIPOMOYKHOI MPOAYKIlli, 10 B TMOBHOMY 00CS31 3aJ0BOJIbHSIE TOMUT
CIOKMBaviB. BripoBamkeHHS MapKETUHIOBUX 1HHOBAIIN B AiSTIbHICTH IPOMHCIOBHX
MIIITPUEMCTB Ma€ 3a0e3redyBaTH OUTBII TMOBHE 3aJOBOJICHHS MOTPEO CIOKMBAYiB,
PO3IIUPEHHSI KIIEHTCHKOT 0a3u, BUX1] HA HOB1 pUHKH 30yTy, [3].

VY cucrtemi 1HHOBAIIWHOT MISUTBHOCTI 1 MIANPUEMCTBA MPOBITHY POJIb BiIIrpae
CiTy»0a MapKETUHTY, OCKIJIBKU BiJ 11 poOOTH 3aJIeKUTh KOMEPIIIHHUN yCIiX HOBOTO
toBapy. llle B 50-T1i poku II. JIpykkep 3a3HauaB, 110 «3 OTJISIIY HA MPU3HAYCHHS —
3a0e3reuyBaTy CIOKMBada — OyJib-sIKa TOCIHOJapchka OpraHi3ailis 3A1HCHIOE JBi 1
JUIIE 11 1Bl OCHOBHI (DYHKIIIi: MApKETUHT Ta 1HHOBAL1O». TOMY 3aBIaHHS CIIyXOU
MapKETUHTY MIANPUEMCTBA MOJSATa€ B MOCIIJOBHOMY BHUKOPUCTAaHHI KOMEPIIHHUX
MPUHLMIIB Ta METOMIB B I1HHOBALIMHINA IISUIBHOCTI MIANPUEMCTBA 1 CHPHUSHHI
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00'€eTHaHHIO 3YyCWJIb BIJAMOBIHUX TIJIPO3/IIIB MPU CTBOPEHHI HOBHUX TOBApIB.
JisTbHICTD CITy>KOM MapKETHUHTY B IHHOBALIIHOMY MPOIIeCci YMOBHO MOIIISIOTH Ha JIBa
HaAnpsSIMKU: 3a0e3neyeHHs 1 peanizauis. Pobota, mo 3a0e3neuye cioyxb6a MapKETHHTY,
3MIIACHIOETHCS. TI0O HACTYNMHUM HampsiMkam: ®OopMyBaHHS W PO3BUTOK 1HHOBAI[IHHOT
Opl€HTaIll] KOJIEKTUBY MiANIPUEMCTBA, [2].

Cny>x0a MapKeTHHTY 31MCHIOE TaKi BUAM POOIT, K1 110 BKIIIOYAIOTh:

- HABYaHHS TEpPCOHANy, IO CHOJy4Ya€ EJIEeMEHTH BHUXOBHOTO XapakTepy 3
dbopMyBaHHSIM HAaBUUYOK IMOIIYKY ¥ BiI0OPY KOMEPIINHHO MEPCHIEKTUBHUX 1€k
HOBHUX TOBApiB, FPAMOTHOIO POOOTOIO 31 CIIOKMUBAYaMU, TBEPE3UM IT1]IX0JIOM 10
TOBap1B-KOHKYPEHTIB;

- 3a0e3medeHHs y B3aemMoail 31 ciayxOor  iH@opmarii  edeKTUBHOI
1H(hOpMaIIHUX 3yCHIIb;

- 3aJy4yeHHS BIANOBIJHOI YAaCTUHU MEPCOHANY HIANPUEMCTBA [0 MPOLEAYP
€KCIIEPTHO1 OLIIHKH HOBOBBE/ICHD;

- CTUMYJIIOBAHHS TBOPYOi aKTUBHOCTI CHIBPOOITHHKIB 32 JOOMOI'O0 KOHKYPCIB,
APMapOK 1€, TIJTIOBUX 1rop 1 T.I1.

Cnyx0a MapKeTHUHTY YBAXKHO CTEXKHUTh 3a TaKUMH €JIEMEHTaMH 1HHOBAIINHOT
Opi€HTaIlli TMEepPCOHANy TIJNPUEMCTBA, SK HOro I1HIIIATUBHI MPOIMO3MINT 1 IXHE
BUKOPUCTAaHHA, 3a0XOYEHHA (COpO3MIpHE W TIJacHe) OyAb-sSKOro JOCSTHEHHS
mpalliBHUKa B 00JIaCTI HOBOBBEACHb. | OCKUIbKH Oyab-sIKe KOMEPIIMHO YCHIIIHE
HOBOBBEJICHHA - II€ MPOSB 1HHOBALIMHOTO MOTEHIATy MpPAaIiBHUKIB MIAIPUEMCTBA,
poOoTa MapKeTOJIOTiB, 1110 3a0e3neuye Horo po3BUTOK, € JIy>KE BaXJIUBOIO.
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CYTHICTbH TA 3BHAYEHHSA MAPKETUHI'OBUX
THHOBAIIIN

Bismoyc A.O.,

acmipast
Opecbka nep)kaBHa akaieMis OyIIBHUIITBA Ta apXiTEKTYpH

B cydacHux ymoBax ocoOjuBa yBara Ipu BeleHI OyIb-SKO1 HiANPUEMHHUIIBKOI
TUSIIBHOCTI TIPUILISETHCS camMe 3alpOBaPKEHHI0 MapKETHMHTOBHX I1HHOBAIlIM, SKi 1
nependayaroTh BUKOPUCTAHHS HOBOBBEICHD Y ISUIBHOCTI.

MapKeTHHTOB1 1HHOBAIlli — 116 BUKOPHUCTAHHS HOBHUX a00 TOJIMIICHUX METOIB
MapKETHUHTY, 1110 IONOMAaramTh MIIPUEMCTBAM BUAUIATUCS, 33JJ0BOJILHUTH TOTPEOU
KIIIEHTIB Ta JOCSITH YCHIXy Ha PUHKY. BOHM OXOIUTIOIOTH 3MIHM B TPOJYKTax,
mpoliecax, 11esiXx Ta KOMyHiKamisX. [HmmMmu cioBamu, Iie 1HHOBAIlIHI PIIICHHS B
MapKeTHUHTY, IO CHPUSIOTH PO3BUTKY OI3HECY, a B 1J€aIbHOMY BHUIIQJKy - HOTO
IIPUCKOPEHHIO, [2].

Knacudikamis inHoBamid 3a I1. Jloisiem, 3aBIaHHSIM SIKOi € TMOKa3 MOXJIMBHUX
HalnpsMKIB MOJICJIIOBAHHS 1HHOBAI[IMHUX TMIAXOMIB JO KOHIEHIII MPOAYKTY,
PO3IIMPEHHS] MapKETUHTOBOIO CEPEJOBHINA 3a PAaXyHOK HOBUX PUHKIB, HOBHUX
croco0iB BeAeHHsA KoMepuiHoi gisibHOcTi. Came Il [loins Bumiinse Tpu TUIU
MapKETUHTOBUX 1HHOBAIII:

— HOBI CTapi NPOAYKTH, Kl MPEACTABIAIOTH COOOK HOBI CIIOCOOU 3aCTOCYBaHHS
3HAMOMHUX CHOKUBAa4YaM MPOIYKTIB;

— HOBI PUHKH, 110 IPEICTABIISIOTH HOBI TPYIH CHOKMBAYIB MPOAYKTIB;

— HOBI CIOCOOM BEIECHHS KOMEPIINHOT MIsVIBHOCTI, SIKI SIBJISIOTH COOOIO
HOBATOPCHKI IM1IXO/IU 10 IOCTABOK JABHO ICHYIOYUX MIPOYKTIB Ta 00CITyTrOBYBaHHS SIK
«JIOSUTBHUX», TaK 1 HOBUX CITO’KHBAYIB.

VY cyyacHuUX yMOBax BOHM € HaWBAXKJIUBILIMMU JHKEpeIaMu 3apOKEHHS 11ei
MapKEeTUHIOBUX 1HHOBaIlli. B sikocTi kpurepito kinacudikaiii Moxxe Oyt BUOpaHUi
IUIMA CHEKTP XapaKTEPUCTHK, IO JO03BOJSIOTH MPAILIOBAaTH B OOJACTI 1HHOBAIIil
MPOJIYKTYy, PHUHKIB, yMOB OpraHizamii MapKETHHIOBOi MISUIBHOCTI. 30Kpema,
BpPaxOBYIOThCS TaKl KpUTEPIi:

— CTYMiHb HOBU3HU TOBApiB IS MIANPUEMCTBA, B SKOi 3aJI€KUTh HOTO
KOHKYPEHTOCTIPOMOHICTh;

— XapakTep KOHIIEIIIIi, Ha sIKii 3aCHOBAHO HOBOBBE/ICHHSI 1 11 CIIPSIMOBAHICTb;

— IHTCHCUBHICTh HOBOBBEICHHS, [3].

[lin MapKeTMHrOBUMHU 1HHOBAI[iSIMH, a0O0 I1HHOBAI[IIMA B MAapKETUHTY CIIiJl
PO3YMITH BHMKOPHUCTaHHS BIOCKOHAJICHMX YM HOBUX METOMIB Ta I1HCTPYMEHTIB
MapKETHUHTY MiJ] 4ac IpoLecy CTBOPEHHS MOCIYTH, YIIPABIIHCHKOT0 PIIIEHHS) 3 METOIO
O11b11I €(DEeKTUBHOTO 33JI0BOJICHHS MOTPED 1 3aIUTIB CIIOKUBAYiB Ta BUPOOHHUKIB.

[HHOBaIMHUN PO3BUTOK “‘OXOMUB” CBIT, KUIBKICTh I1HHOBALIMHUX PO3POOOK
MOCTIHHO 3pOCTa€e, y TOMY YHCJI 3HAYHOTO TMOIIMPEHHS HaOyBalOTh 1HHOBAIlli B
MapKeTHHTYy Ta MEHEKMEHTI, 1, SK CBIJYATH IMPAKTHKA, CaMe ITAMPUEMCTBA —
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1HHOBATOpU CTalOTh JIJIEpaMH y CBOiX raimy3sx. OTxe, MapKETHHTOBI 1HHOBAIIIT,
3QJMIIAIOTECS OCHOBHMMHM YHHHHKAMUA KOHKYPEHTOCIIPOMOXHOCTI TIATIPUEMCTB.
BMmiHHS BUSBHTH TIOCH HOBE Yy 3BHYHOMY, BIIKPUTH HOTO TMEPCHEKTHUBY, MIBHIKO
BIIPOBAJIUTH y NISUTBHOCTI MiJMPUEMCTB — OCh OCHOBHI 3aBJIaHHSA, AKI CTOATDH MEpes
KepiBHUKamMu (ipM Ta opraHizauiid. BusHaueHHS TMEPCHIEKTUBHUX HAIPIMKIB
MapKETUHTOBOTO 1HHOBAITIHHOTO MpOIIECY, dbopmyBaHHS CepeoBUIIA,
CHPUMHSATIMBOTO 10 1HHOBAIlM, KOOPAWHYBAHHS 3YCWJIb SIBJISIOTHCS CYTHICTIO
CHUCTEMH YIIPABJIIHHS PUHKOBOIO JTISIIbHICTIO, [2].

[IpoGiemu, 110 MIAMTOBXYIOTH (ipMH JI0 TMOHIYKY, pO3pOOJIeHHS Ta
BIIPOBAPKCHHS 1HHOBAIIIH, CIPUYMHEH] O0e3NepepPBHUM PO3BUTKOM HAyKH 1 TEXHIKH,
MOSIBOIO HOBUX 3HaHb, SIK1 (HOPMYIOTh HOBI ITOTPEOM 1 IPONOHYIOThH KPaIIUi CociO 1X
32/I0BOJICHHS. Y CBIJIOMJICHHS TOTO, 110 BIJICYTHICTh HAJICKHOI YBaru /10 1HHOBAIIHOT
JUSUTBHOCTI  TaJIbMYBaTHME PO3BUTOK  (ipMH, TMpPU3BEAE JO TEXHOJIOTIYHOTO
BIJICTaBaHHs, OCJIA0UTh ii PUHKOBI IMO3UIli, € TMOCTIMHUM CTUMYJIOM JUJIS BHIIOTO
KEpIBHUILITBA. TUIBKU NUIIXOM CHUCTEMATHYHOTO HOBATOPCTBA, LUIECIPSIMOBAHOTO i
OpraHi30BaHOIO MONIYKY 3MIH 1 aHaji3zy MOXJIMBOCTEH, SIKI Ha/la€ CepeIOBHILE
TOCIIOAPIOBAHHS, CBOEYACHOTO Ta OOIPYHTOBAHOTO 3aTydeHHS HOBOBBEJECHb MOXKHA
MOCTIHO TMOMIMNIIYBAaTA [JISUIBHICTh OpraHizaiii, MiJBUINYBAaTH ii MPECTHX 1
KOHKYPEHTOCIPOMOXKHICTb.

KepiBHULITBY MIANPUEMCTBA 3aBXKIU BAXJIMBO 3HATH, SKUM BUJ 1HHOBAIIN
npuHece OUIBIIY BUTOAY. 3 OIVIAMy Ha 1€ BOHO MYCHUTh OpaTu [0 yBaru pi3Hi
00CTaBUHM: TOCTPOTY KOHKYPEHTHOI OOpOTHOM, BUOATTUBICTh CIOKUBAYiB 1 PIBEHb
iXHIX TIOXO/[IIB, PECYPCHI MOKJIMBOCTI ¥ KOHKYPEHTHI MO3UIIIi MiAMPUEMCTBA TOIIIO.

Jliteparypa:

1. Kypb6ampka JI. M. CyuacHi opmu opranizaiiii 613Hec-IpoIieciB: aHATITHKA Ta
ominka edextuBHocTi / JI. M. KypOaupka, T. M. Caminuk, T. 1. Ilytsko .
Exonomika ta gepxasa. 2021. Ne 7. C. 57-61.

2. Inmamenko C.M., Pyar M.II. MapkeTrunroBi iHHOBaIlii B i1HHOBAIlIWHINA
JISIBHOCTI  miAnpueMcTB  Ykpainu. Enekrponuit xypHan. EdextuBHa
exoHomikaNe6.2023.URL: http://www.economy.nayka.com.ua/?0p=1&z=5626

3. Cmusak C.I. [nnoBamiitna nmomituka mapketunry. / C.I. CauBak // [Enextponnuit
pecypc]. — Pexxum poctymy : http://intkonf.org/slivak-siinnovatsiyna-politika-
marketingu
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IMOTEHIUAJ BHYTPIIIHIX JKEPEJI
®IHAHCYBAHHS NOBOEHHOI BIIBYJIOBU MICT
YKPAITHHA

Kpusopyuko Birauiit OsiekcanapoBuy,

3100yBa4 TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOT OCBITH,

Jlep>kaBHUI HAYKOBO-AOCIITHUM 1HCTUTYT 1H(OpMaTH3allii Ta MOJIeTFOBaHHS
€KOHOMIKH

MacmraOHi BTpaTu Ta pyHHYBaHHS, SKMX 3a3HajJd YKpaiHChKI MicTa I 4ac
BiicbKOBOi arpecii P®, BumaraioTh 3Ha4HUX (PIHAHCOBUX PECypCiB IS iXHBOTO
BiIHOBNIeHHs. He3Bakatoun Ha 3yCcWIUIs ypsay Ta MICIIEBUX TpOMaj, BHYTPIIIHI
oKepena (GiHaHCYBaHHS € OOMEKCHUMH W HE3JaTHUMH B TOBHIM Mipl 3a0e3MeYuTH
B1IOYy/IOBY MICT YKpaiHU, BpaxOBYKOYHM pO3MIpM BTpaT Ta pykHyBaHb. [lompu
MIOCWJICHHSI 3HAYE€HHS 30BHIIIHIX JKepesl (iHaHCYBaHHS, a caMe€ MIXKHAPOJHOI
JOTIOMOT'H, TPAHTOBUX MPOrpam, MPUBATHUX 1HBECTULIM, BHYTPILIHI JUKEpea MaloTh
Oytu nipioputTeTHimUMU. [{e 00yMOBIEHO MOCUIIEHHSIM (PIHAHCOBOI 3aJIEKHOCTI Bij
1HO3€MHHX KpaiH Ta MDKHApPOJIHUX (PIHAHCOBHX opraHizamiil. CaMe TOMy pO3KpUTTSA
MOTEHI[IaTy BHYTPIIIHBOTO (piHAHCYBaHHS BiAOYyJAOBH MICT Ma€ MEPLIOYEPIrOBE
3HAYECHHS.

Jlnst moOumizamii pecypciB y Mexax KpaiHM TNEpCIeKTUBHUMHU € MEXaHI3MU
CHUIBLHOTO (DIHAHCYBAHHS, SIK1 TOEIHYIOTH JIepKaBH1 Ta MPUBATHI 1HBECTHUIIII. 30KpeMa,
BUKOPUCTAHHA KPEIUTIB 13 JEpKaBHUMHU TapaHTIAMH MOXE CTaTH BaKIUBUM
THCTPYMEHTOM JJIS MIATPUMKHA MacITaOHUX 1HPpacTpyKTypHHUX iHIIaTUB. BogHouac
CUHIMKOBaHE KPEIUTYBaHHS, 1110 Tlepe0ayae yqyacThb KiTbKOX (DiHAHCOBHUX 1HCTUTYTIB,
CHpHsiE PO3MOALTY PU3UKIB 1 3aJTyUYE€HHIO 3HAYHUX KaliTalOBKIa/I€Hb.

AnbTepHaTUBHI 1HCTPYMEHTH, TakKl SIK BUIYCK MYyHIIMNAIbHUX oOdiramiii adbo
chiBmpaus 3 MDKHApOJHMMU  (PIHAHCOBUMH  yCTAHOBaMH, TaKOX MOXYTh
CTUMYJIIOBaTH MpoIEecH BigHOBJIEHHA. KpiM Toro, aHamiz MiXHApOJHOTO JOCBITY
MICISIBOEHHOI PEKOHCTPYKIIii, 30KpeMa KEHCIB KpaiH, SKI CTUKAJIUCS 3 MOAIOHUMHU
BUKIUKaMU Y XX—XXI CTOMTTIX, € BAXKJIUBUM JJIs afanTailii eeKTUBHUX MOJeei
(1HaHCYBaHHS Ta YHUKHEHHS MOMMJIOK, MOB’SI3aHUX 13 HEEPEKTUBHUM PO3MOALIOM
pecypciB UM HEJIOCTATHHOK KOOPIAMHAIIIEI MK 3alliKaBIICHUMHU CTOpPOHaMH. Takum
YUHOM, TPYHTOBHE BHMBUCHHS BHYTPIIIHIX JpKepen (piHAHCYBaHHS Ta MEXaHI3MIB iX
3aITy9EeHHSI € KITFOYOBHUM I (POpMYyBaHHS J1€BOT CTpaTerii BITHOBIEHHS YKPAiHCHKUX
MICT, sIKa BIATOBIIaTHME CyYacHUM ToTpebam 1 3abe3neuyBaTUME iXHIW CTaJdl
PO3BHUTOK.

CBITOBUI JOCBIJ] JEMOHCTPYE BHCOKY 3aJICKHICTh €(PEKTUBHOCTI BITHOBJICHHS
MICIs BOEH BiJ aJ€KBATHOCTI MIA0OOPY 1 3aCTOCYBaHHS JIKEpesl Ta 1HCTPYMEHTIB
BIJIHOBJIEHHS Ta B110ynoBU. CinymHuM € 3ayBakeHHs Oxpimenko O. ta [lonosa P., siki
3a3Hayvalv, 10 «BUKOPHUCTAHHS HA 3a3HA4yeHl LI BUKJIKOYHO KOIITIB JIEP’KaBHOTO
OI0/KETYy pO3TArHe Impolecu BigHOBIeHHS Ha 50-70 pokiB, TOX ISl KpaiHU
HEOOX1JHUM € OTPUMAaHHS MI>KHAPOJIHOT TOTTOMOTH Ta MATPUMKN» [ 1]. O0’€KTUBHICTH
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TaKWX BHUCHOBKIB TIATBEP/DKYE JAWHAMIKA JOXOMIIB JIEPKABHOTO OIOKETY B
MOPIBHSHHI 3 BTpaTaMH Ta pyHHyBaHHSIMH y (iHaHCOBOMY BupakeHHI. Ha miarpami
(puc. 1) 300pakeHO AMHAMIKY ITUX 3a3HAYCHUX MOKa3HUKIB y 2022-2024 pp.
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Pucynox 1. ®inancoBuii BUpa3 BTpAT BHACIIIOK arpecii PO ta noxoau
nepsxkaBHoro Ot kety Yipainu y 2022-2024 pp., mupa non. CIHIA

Lorcepeno: nobyoosano asmopom 3a [2, 3]

MoskHa KOHCTaTyBaTu, 10 (PiHAHCOBI BTpATH, CIIPUYMHEHI BIHHOIO B YKpaiHi y
2022-2024 poxax, 3HaYHO MEPEBUINYIOTHh JTOXOJU JACP>KABHOTO OIOJKETY 3a lieh
nepioa. Y 2022 porii CyKynHi npsmMi BTpatu ctaHoBwIH 54,3 minbsipaa gonapis CILA,
TOJI SIK JOXOau OropkeTy ckianu juiie 43,6 mutbsipaa gosapis CIIA, 1mo cBiuuTh
npo 3HauHui piHaHcoBuit qucbananc. Y 2023 pori BTpaTu 3pociu a0 140,2 minbsipaa
nonapiB CIIA, a noxonu — 1o 65,17 minbsipaa nonapis CILA, 36epiratoun cyTTeBHit
po3puB. Y 2024 poui npsimi BTpatu gocsrau 157,2 minbsipaa nonapis CHIA, y Toii yac
K 10X0au 30uTbiuiucs 10 76,16 mutbsipaa nonapis CIIA, 1o miaTBepaxye CTiiky
TEHJICHI[II0 TEePEBUIICHHSI BTpPAT HaJ 10XoJaMHu. Taka AUCIPOMOPIlS MiAKPECTIOE
KpUTHUYHY NOTpeOy y 3alTy4yeHHI JOJATKOBUX (PIHAHCOBUX PECYPCIB JJI KOMIIEHCAIli
nedIUTy Ta MATPUMKA €KOHOMIYHOTO BiIHOBJICHHS.

BTiMm, yCBIIOMITIOIOUM HEIOCTATHICTh BHYTPINIHIX JpKepen aid (iHaHCYBaHHS
B1IOy/I0BH MICT YKpaiHu, HEOOXIMHUM € iX e(eKTHBHE BUKOPUCTAHHS Ta TOIIYK
IUISIXIB PO3KPUTTA yChOTO HASBHOTO MOTEHMiamy. o BHYTPIIIHIX KEpen CIij
BIJIHECTHU:

OropkeTHE piHAHCYBaHHS (AepKAaBHUM Ta MICIIEB1 OFOKETH);

cniB(iHAHCYBaHHS MPOEKTIB 3 OOKY MICIIEBUX TPOMaJ Ta MIPUBATHOTO CEKTOPY;

KPEAUTH Mij Jep>KaBHI TapaHTIi;

IPAHTOBI MPOTPaMu AJis PETIOHATLHOTO Ta 1HQPACTPYKTYPHOTO PO3BUTKY;

CHUHJIMKOBAHI KpeIUTH OAHKIBCHKOTO CEKTOPY;

1HII (popMU OAHKIBCHKOTO KpEeAUTYBaHHS (MUIBIOBI KPEUTH, JII3UHT, IHBECTULIIIHI
MO3UKH TOLIO);
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PO3MIIICHHS IHPPACTPYKTYPHHUX OOJIIraIliii Ha BHYTPITHBOMY PUHKY;

emicis "3eneHux" oOmiramii s piHaHCYBaHHS €KOJOTIYHUX Ta €HEProeEeKTUBHUX
MIPOEKTIB;

MO’KEPTBH B1JI TPOMaJIsiH, Oi3HECY, OJaroiiHUX OpraHi3allii;

J0XOJIU BiJ Iep’KaBHOTO MaiiHa, MpUBaTH3AIlil Ta KOHIECIH.

Po3kpuTTIO MOTEHLIaTy 3a3HAYEHUX BHYTPIIIHIX HKEPEN CIPHUATHME peaizallis
Py 3aX0[IiB, 30KpeMa HEOOX1THUM €:

3aCTOCYBaHHS CHCTEMHOTO TIAXOAy JO €KOHOMIYHOTO BIJHOBJICHHS MICT,
3a0€3Meuyoud  Y3rOJDKEHICTh IHCTPYMEHTIB  PEKOHCTPYKII Ha  MICIIEBOMY,
rajly3eBOMY Ta HAIllOHAIBHOMY pIBHSX, 3 ypaxyBaHHSM MOTPeO TEPUTOpIaIbHUX
rpoMaji y MeKax MIChKOI arjioMepartii;

nudepeHIiialis 1HCTPYMEHTIB BITHOBJICHHSI Ta BHJIIB JEp>KaBHOI W MI>XKHAPOJIHOI
MIATPUMKH 3aJIEKHO BijJf MacmTadiB pyiiHyBaHb, €KOHOMIYHOIO MOTEHINATY MICT 1
aryiomepailiii, a TaKO> IXHbOT'O CTPATETIYHOTO 3HAUYCHHS JJIs1 HAI[IOHAIBHOI EKOHOMIKU
Ta r’I00abHUX JIAHIIOTIB JOJIaHO1 BAPTOCTI;

COPUSHHS €KOHOMIYHOMY BIJHOBJICHHIO MICT 4epe3 MIATPUMKY CyO’€KTIB
rOCMOJIapIOBaHHsI, IHTETPOBAHUX Y TJIOOAIbHI, HAIllOHAJIBHI Ta JIOKAJIbHI JIAHIIOTH
J0JIaHO1 BAPTOCTI, 13 CTBOPEHHSAM 1HPPACTPYKTYPH JJIs1 BKIKOUYEHHS iXHBOT IPOYKIIIi
Ta MOCIYT Y MDKHAPOHI i HAalllOHAJIbHI PUHKH;

3a0€3MeueHHsT YPSJAOM JIOCTYIly CyO’€KTIB €KOHOMIYHHUX CHUCTEM MICT 1
aryioMeparliii 10 puHKIB KpaiH-MapTHEPIB IUIIXOM YKJIaJIaHHI MDKIEPKABHUX YTOJI,
HaJIaHHS YPSAJOBUX FapaHTIH 1 Aep>KaBHUX 3aMOBJICHB JIJIS MIATPUMKH BITHOBJICHHS Ta
PEKOHCTPYKIIIi [4].

[HCTpyMEHTH 3ailydeHHsS Ta po3noAuUTy (hIHAHCOBUX PECYPCIB JJisi BIAHOBIICHHS |
PEKOHCTPYKIIT MICT YKpaiH! MatOTh OyTH IHTETPOBaHI B €JUHY CTpATETiIO0 BiAOYI0BH,
gka 3a0e3nedyBaTUME Y3TO/KEHICTh JpKepen (iHaHCYBaHHS Ta HampsMiB iX
BUKOpucTaHHA. OcoOnuBy yBary ciifl 3BEpHYTH Ha 3pOCTal04y poiib (PiHAHCOBHUX
MEXaHI3MIB y TMpoleci aKymyJsilii Ta CHpsIMYyBaHHS pPECypcCiB, BpaxOBYIOUU
HECTaOUIBHICTh PUHKOBUX (DIHAHCOBUX CHUCTEM. AHaI3 ICTOPUYHOTO JOCBIIY
YCIIIIHOI MICJISIBOEHHOT Ta MOCTKPU30BOi BiAOYJOBU CBIAYUTH, IO IiJIBUIICHHS
MOJIATKOBOTO HABAaHTA)XCHHS HA MiIMPHUEMCTBA € HEJOULUIFHUM 1 MOXXE HETaTHBHO
BIUIMHYTH Ha €KOHOMIYHE B1JTHOBJICHHS.

OT1xe, moBo€HHA B1AOY10Ba MICT YKpaiHU BUMarae 3Ha4yHUX (PIHAaHCOBUX PECYPCIB,
1 KITFOYOBUM € PO3KPUTTS MOTEHIIaly BHYTPIMIHIX JpKepen (piHaHCYBaHHS, TaKUX SK
OIO/DKETHI KOIITH, CHiB(QpIHAHCYBaHHS, KPEOUTH 3 JICPKABHUMH TapaHTISIMU,
CUHIMKOBaHI MO3UKH, IHPPACTPYKTYpHI Ta "3eneHi" obirailii, a TaKoX MOXEPTBH U
JIOXO/IM BiJ TIpUBATH3AIlll, HE3BAXKAIOUM HA X OOMEKEHICTh Ta 3HAYHUN PO3PUB MIXK
CUCTEMHUU MiaXia, nudepeHiiaimis IHCTPYMEHTIB BIIHOBJICHHS, TIATPUMKA Cy0’ €KTIB
rOCTO/IapIOBaHHS B JIAHIIOTaX J0JIaHO1 BApTOCTI Ta ypsii0Ba IOMIOMOTa B 1HTErparii Ha
MDKHApOJIHI PHUHKH, 110 CHOPUATHME CTajoMy BIJHOBJIEHHIO MICT, BOJHOYAC
JIOTIOBHIOIOYHCH 30BHIIIHBOIO T1ITPUMKOIO.
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MOTEHLIAJ JEHNEHTPAJIBALI BIOJKETHOI
MOJIITUKHU B YKPAIHI

Mopo3 Ceprii CepriiioBuy,

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOT OCBITH,

JlepxaBHUI HAYKOBO-IOCIITHUM IHCTUTYT 1H(QOpMATHU3aIlil Ta MOIETIOBaHHS
EKOHOMIKH

Y KoHTeKkcTi BiiHM B VYKpaiHi 3arocTtpuiacs MpoOjeMa HEepPIBHOMIPHOTO
€KOHOMIYHOTO Ta COI[laJIbHOTO PO3BUTKY PEriOHIB, IO MOTPeOy€e BIPOBAKEHHS
PI3HOIJIAHOBUX 3aXOJIB JJsi ii BuUpimieHHA. OcoONMBY yBary Ciiji NPUIUIUTH
MO>KJIMBOCTSIM 3aCTOCYBaHHS IHCTPYMEHTIB OFOPKETHOT MOJIITUKH 7S 30aJIaHCyBaHHS
€KOHOMIYHOTO CTaHy perioHiB, 3a0e3NedyeHHs COLIaIbHOI Ta EKOHOMIYHOI
CIPaBEJIUBOCTI, a TaKOX 3aJ0BOJIEHHS (DIHAHCOBUX MOTpeO i BiIHOBIEHHS
iHppacTpykTypu. KirouoBy poap y I1bOMy TMpoIeci Bigirpae aereHTpai3aiis
OrO/KEeTHOI TOJIITUKHU, IO BIAMOBIZA€ €BPOIHTErPAIliiHUM MPUHIUIAM yIPABIiHHS
Jep>)kaBHUMH (DiHAHCAMHM Ta €KOHOMIKOIO 3arajioM. BogHodac BaKIIMBUM € aHai3
IPUYMH €KOHOMIYHUX JUCTPOMOPIII MK perioHaMu YKpaiHu Ta MOIIYK NUIIXIB 1X
MOI0JIaHHS IS JOCSITHEHHSI TOCTATHROTO PIBHSI €KOHOMIYHO1T HE3aJIEKHOCTI PET10HIB.
Takwii miaxia cpuse peatizariii e cTaoro pO3BUTKY.

3 ormsiny Ha 00’ €KTUBHI Ta Cy0 €KTHBHI MPUYHHHU, PET10HATBHUI PO3BUTOK B pO3pi3i
obOnactelt YKpaiHM XapaKTepu3yeTbcsl PI3KUM piBHEM AucHponopiiiHocti. oMy
CJIyTYBaJIA IPUPOHI MPUYMHU Ta aHTPOTIOTECHHI. SIKIIIO TepIili MOKHA BBAXKATH OLIBIII
00’ €KTUBHUMH, TO JIPYTi MIATAIOTh KOPUTYBAHHIO, aJI’kKe, B OUTBIIN Mipi, 3a1eKaTh
Bl MISUIBHOCTI colliyMy. B 1mpoMmy pycii 3a3Ha4MMo, IO JUIsi BHUMIPIOBaHHS
JTUCTIPOTIOPIIITHOCTI PO3BUTKY PETiIOHIB YKpaiHW BUKOPHCTOBYIOTH PI3HOMAaHITHI
MOKa3HUKU. AOCTparyro4nch 3B€pHEMO yBary Ha o0cCsT JI0AaHOi BAPTOCTI BUPOOIEHOT
B OKpeMUX OOJacTsAX, M0 BiJOOpa)XEHO B TOKA3HHKY BaJOBOI'0 PETiOHAIBHOTO
npoaykty (BPII). CxmamHicTh 300py CTaTUCTUKH B YMOBaX BiHU JTO3BOJISIE€ OIIHUTH
€KOHOMIYHMI MOTEHIlIa] PErioHiB 3a MM MOKa3HUKOM JHIe 3a miacymkamu 2021
poky. JlaHi, 10 MICTSITh YaCTKHU 00JIaCTEeH 3 MaKCUMaJIbHUM Ta MiHIMAJIbHUM pPIBHEM
BPII perioniB Ykpaiau HaBeaeHo y Tabmuiti (tadm. 1).

Tabmuis 1. O6nacTi 3 HalOLIBIIKMM Ta HaliMeHIIUM oOcsirom BPII B Vkpaini

23,4 UepHiBelbka 1,0
10,7 Jlyranceka 1,0
5,9 3akapmarcbka 1,4
54 TepHominbChKa 15
5,2 XepcoHCchKa 1,6

*3a migcymkamu 2021 poky.
Iorcepeno: nobyoosarno aemopom 3a []
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JlucriponopiiiitHiCTh PO3BUTKY perioHiB 3a mokazHukoM BPII € nocuts pizkoro. Tak,
KuiBcrka oOmacts xapaktepusyeTbest piBHeM BPII, mo mepeBumiye YepHiBeubky
obmacth y 23 pasu. Taki po3puBH HE MOXYTh HE BIUIMBATH Ha (iHAHCOBUI MTOTESHITIAT
Ta MOKJIMBOCTI OIOKeTHOTO camodiHaHcyBaHHs. Lle mpu3BOANUTH A0 BIAMIHHOCTEH Y
SAKOCTI HaJlaHHS aaMIHICTPAaTUBHUX IOCIYT B PI3HHUX perioHax KpaiHu. Takox 1e
BIUTMBAE HAa PIBEHb COIIAIBHOI 3aXUIEHOCTI, 3aHHSITICTh Ta EKOHOMIYHUN TO0OPOOYT
perioHny B 1ioMy. JlemeHTpanizamis sSK KOHIEMIIisl OF0PKETHOT TIOJIITUKH € 3aX00M
peamizaiiii BUPIBHIOBaHHS €KOHOMIYHOI  JUCIpOMNOpIiHOCTI  perioHiB. Jlo
IHCTPYMEHTIB OFO)KETHOI TMOJITHKH, IO BUKOPHUCTOBYETHCS B SKOCTI CHOCOOIB
JeleHTpasi3yBaTu (iHAHCYBaHHs Ta YIPaBJIIHHS PEriOHAJbHUMH (piHAHCAMU MOXKHA
BIJIHECTH: LIJIbOB1 CYOBEHIIi1, MICIIEBI IIJIbOBI MPOrPaMH, MOJATKOBE CTUMYJIFOBAHHSI,
MYHIIHANAIBHE 3aMOBJICHHS, MDKMYHIIIUIIAbHE CITIBPOOITHHUIITBO [2].

3a3HayeHl IHCTPYMEHTH WIMPOKO BHUKOPUCTOBYIOTbCA B YyChOMY CBITI Ta
JIEMOHCTPYIOTh CBOIO €()eKTHUBHICTh B HAOYTT1 (h1HAHCOBOI CITIPOMOMXKHOCT1 TEPUTOPIH.
YKpalHCbKE 3aKOHOAABCTBO, 30KpeMa bIOJKETHMM KONEKC YKpaiHM BH3HAYa€e
MDKOIOJDKETHI TpaHC(EepTH IHCTpyMEHTaMHU OFOKETHOI MOJITUKH, IO JIEkKAaTh B
OCHOBI ~ MDKOIOJDKETHMX  BIAHOCMH Ta  JelleHTpamizaiii, BianoBigHo. [o
MDKOIOJKETHUX TPaHC(]EpTIB, 110 MOKYTh BUKOPHCTOBYBATHCH B Y KpaiHi HaJIeKaTh:
0a30Bi jortamii, cyOBeHIlli, pe3epBHI pgotaiii W pgomatkoBi gotamii. [loreHiian
JEUEHTpaJTi3allli PErioHiB pO3IISIA€ThCA K 3[JaTHICTh OPraHi30BYBaTH (PIHAHCOBY
CaMOCTIMHICTh B perioHi. [HIUMU coBaMu — 1€ piBeHb (PIHAHCOBOI CIPOMOXKHOCTI
TepuTopid. IcCHye uYMMano METOAMK Ta TOKAa3HUKIB, fKI JOTMOMArarTh OI[IHUTH
(hi1HaHCOBHUIA MOTEHITIAT PETiOHY. 3aCIyTOBYIOTh HA yBary MoKa3HUKH:

«Jloxomu 3aranpHOr0 POHITY 3 PO3paxXyHKY Ha 1 MenIKaHIis;

Bunatku 3aranpHoro GoHIy 3 po3paxyHKy Ha | MENIKaHIIs;

Bunarku Ha yTpuMaHHs anapaTy yIpaBiIiHHS 3 PO3paxyHKy Ha 1 MelkaHiis;

KaniTtanbHi BUAaTKM 3 po3paxyHKy Ha | MelIKaHIIs;

PiBeHb moTamiiiHOCT1 OIOKETIB;

CriBBIIHOIICHHS] BUAATKIB Ha yTPUMAHHS anapary YNpaBiiHHA 13 (IHAHCOBUMU
pecypcamu rpoMajiy;

[Iuroma Bara 3apoOITHOI IJIaTH Y BUJAATKAX 3arajibHOr0 (POHYy OOIKETY TpOMaH;

[Iuroma Bara KamiTajJbHUX BUAATKIB Y 3aralbHOMY 00CSI31 BUJIATKIB;

Bumarku Ha KynbTypy Ta (Gi3UYHY KYJIBTYPY 1 CIIOPT 3 PO3PaxyHKY 1 MeIIKaHII,

[Turoma Bara TpancdepTiB y JOXiAHIN YacTUHI OIOJKETY;

[Turoma Bara MiCIIEBUX MOJATKIB 1 300piB y TOX1IHIM YaCTHHI 3araibHOTO (POHITY
oromxery» [3].

ArperoBaHnM TOKa3HUKOM, KM, Ha HAIIy JAYMKY, Y9iTKO JEMOHCTPYE YSBICHHS
PO MOTEHIIIAN JeNeHTpam3allii Ta (iHaHCOBY 3a0€3MEeUCHICTh MICIIEBUX OIOJIKETIB €
koedirieHT OroKeTHOT AeTieHTpari3arii. BiH 00paxoBy€eThCs K BiTHOIIIEHHS I0XO/IIB
MiclIeBUX OroJKeTiB (0e3 ypaxyBaHHsS MIKOIOJPKETHUX TpaHC(EpPTIB) 10 JOXOJIIB
3BeJIEHOT0 O KeTy Kpainu. YuM BUIIIMI MOKa3HUK KoedillieHTa, TUM O1JIbIlIa YacTKa
pecypciB 3aJIUIIAETHCS IM1]1 KOHTPOJIEM MICIIEBUX OPTaHiB BJIaJIM, III0 BKA3y€ HA BUIITUI
CTYMiHb OIOJKETHOI JeleHTpati3alii. 3MIIHEHHS MeXaH13MiB (pOpMYyBaHHS J10XO/IIB
CIIPUSATUME TIJBUIICHHIO (PIHAHCOBOI CTIMKOCTI MICHEBUX OFOKETIB, 3MEHIIUTH
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3QJICKHICTh BIJT MDKOIOJDKETHUX TpaHCPEpTiB 1 3 YacOM MIHIMIZYE KUIBKICTh
OIOKETIB, 110 TOTPEOYIOTH AOTaIli [4].

Ha gmiarpami (puc. 1) BimoOpakeHO AWHAMIKY TIOKa3HUKAa OFOKETHOT
nenenTpanmizarnii y 2018-2023 pp.

25 24,4
245
24 23,7

235 23,3

23 22,6
225 22,3

22
21,5

21

22,8

2018 2019 2020 2021 2022 2023

KoedirienT OromkeTHOT neneHTpanizatii, %

Pucynok 1. Koediuient OromxeTHOT AerieHTpatizaiii B Ykpaini B 2018-2023 pp.,
%

Ioicepeno.: nobyoosano asmopom 3a [5]

JlaHi iarpamMu BKa3ylOTh Ha BapitoBaHHs Koe]illieHTa JIeleHTpati3allii Ha piBHI 22-
24%. Moro 3pocTaHHS MOB’S3aHO 3 ITPOBEICHHSIM peopMH IeleHTpaiti3alii B
VYkpaiHni, o crpusijio GopMyBaHHIO €KOHOMIYHOT CaMOCTIMHOCTI perioHiB. OnHaK,
MOKa3HUK OI0JKETHOI JIeLIeHTpai3allii He BpaxOBY€ €KOHOMIYHY JUCIIPONOPLINHICTD
PETIOHIB, a OL[IHIOE MOTEHIIad (PIHAHCOBOI CIIPOMOKHOCTI PET10HIB KPAiHU B I[IJIOMY.

TakyuM YHMHOM, JUCHPOMOPIINAHICTE €KOHOMIYHOTO PO3BUTKY PETIOHIB MOXHA
BBAXATH  XapaKTEPUCTHKOK  TOTEHIiany g e(pEeKTUBHOI  OOJHKETHOI
JeneHTpanizalii. JlemenTpanizaliiio He Cif po3risiAaTH K caMoIlilb, 30KpemMa uyepes
pi3Kl 00’€KTHBHI Ta Cy0’ €KTHBHI XapaKTEPUCTHKM E€KOHOMIYHOI'O CTaHy oOJjacTei.
[Toxasnuk BPII migTBepaxye HasBHICTh pI3KUX BIAMIHHOCTEH B MOKJIMBOCTSIX
perioHiB OyTH €KOHOMIYHO caMocTiiHuMu. B Tol ke uac, Tsarap (QiHaHCOBOTO
3a0e3neyeHHs] OJHUX 00JilacTell HE MOBUHEH MOPYIUIYBATH MPHUHIMIIB CHPaBEIIUBOI
OIO/KETHOI TOJIITUKU. TOMY IHCTPYMEHT JIelIeHTpai3allli, B mepiny 4epry, MOBUHEH
HOCHUTH CTHUMYJTIOIOUH, a HE BUPIBHIOIOUNH XapaKTep.
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NEPEIYMOBHU IHHOBAILIIN Y C®EPI BYJIIBHUIITBA:
CYUACHUM OIS

HHerpos Kupuio BagumoBu4
AcmipaHt
JlepaBHUM TOPrOBEIbHO-EKOHOMIYHHI YHIBEPCUTET

byaiBaunTBo € onHi€el0 3 (yHAAMEHTAIbHUX Tally3ell MPOMHCIOBOCTI, SKa
B3a€MOIIOB'sI3aHa Mailke 3 yciMa raly3siMd €KOHOMIKH, OCKUIBKHM 3 OJIHOTO OOKY, €
BUPOOHUKOM 1 MTOCTa4aIbHUKOM OCHOBHMX (DOH/IIB JIJISl BCIX Tally3eil eKOHOMIKH, a 3
THIIIOTO — CTHOKKMBauYeM PI3HOMAHITHUX TOBApiB Ta mociyr. CaMe ToMy 1HHOBAIIAHUN
PO3BUTOK Ta MiJABUIICHHS €(DEKTUBHOCTI OyAiBEIbHUX MIINPUEMCTB Ta OY/IBHUIITBA
AK Tally31 MOXe OyTU OJHUM 3 KIIFOUOBUX (DaKTOPIB MOBOEHHOT BIJIOY/ 0B €KOHOMIKH
Ykpainu.

MNepeaymoswu iHHOBaUji

Cnisnpaua KynbTtypa
MixopraHi- Cnisnpaus CknagHi CnpuATANBUIA Bnawus
3auinHa MiXK HayKoo NPOAYKTOBI iHHOBaLiNHWIA aKTUBHUX
Koonepauis Ta ranysswo CUCTEMM Knimar npuBbiYHMKIB

Puc. 1. Kareropii nepeaymoB OyaiBeIbHOI IHHOBAITI1
IDicepeno: docnioxcenns aemopa.

JleTanbHMM aHaIi3 HAYKOBOI JIITEpaTypH, MPUCBIYCHOT IHHOBAIIISIM y Oy IBHUIITBI
J03BOJII€E BUAUIMTH JBI OCHOBHI KaTeropii IepeayMoB OyAiBelIbHOI 1HHOBAIIII:
CHiBIpallsd Ta KyJbTypa, SKI HaJall MOXHa MOAUIM Ha migkareropii. CmiBmparis
o0iiiMae MI>KOpraHi3alliitHy KOomepallito, CIiBIIPaIlio MiXK HAyKOBIISIMH Ta Tally3310, Ta
ckianHi npoayktoBi cucremu (CoPS), y Toi yac gk KyJbTypa BKJIIOYaE B cebOe
COPUSATIMBUI 7151 IHHOBALIN KJIIMAT, @ TAKOXK BIUIMB aKTUBHUX MPUOIYHUKIB (171€1 00
1HHOBAIIli) Ta JiiepiB AYMOK (auB. puc.l.). Huxde HaBOAUTHCS AeTajdbHE MOSICHEHHS
KOYKHOTO PiBHS Ta KaTeropii.

Mixopranizaniiina koonepauisi. {locnixenns B cdepi iIHHOBaIIiM B OyA1BHULITBI
BKa3ylOTh Ha Te, 110 CHIBMOpals BIAIrpa€ B HUX KPUTUYHO BaXJIHMBY POJb, OCKUIBKU
OYIIBHUIITBO € Tally3310, 10 0a3y€ThCs HA MPOEKTaX, KOXKEH 3 SAKUX, B CBOIO YEpry,
3anmydae Oarato ctopid. KokHa cTOpoHa € He3aJeXKHOI OpraHi3alli€lo, Mo Mae CBOI
1HTEepeCH Ta OYiKyBaHi BUTOJIM TI0 3aBEPIIIEHI MPOEKTY. TaKuM YHHOM, KOOPIUHAIIIS Ta
IHTErpyBaHHS IMX OpTraHi3aiiii € 3Ha4HOw mpoodsemoro. Kpim Toro, omHieo 3
HaWBAXKJIMBIIIUX pUC OYIBEIBHOI 1HIYCTPIi € JAHIIOT MOCTAYaHHS, SKUH € OLTbII
po3apoOeHuM, HDK Yy Maibke Oynab-akiii 1HOIM ramy3i. Pi3HOMaHITTS 3HaHb,
MarepianiB, TEXHOJIOT1H Ta HABUYOK, 3aCTOCOBAHHUX B PI3HUX OpraHi3aIlisiX, yCKIaTHIOE
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JoCsiITHEHHS €()eKTUBHOI BHYTPIIITHBOI CHIBIIpalli. baraTto qociikeHb BKa3yOTh Ha Te,
[0 HETaTWBHI PUCH JIAHITIOTIB MOCTAYaHHS, Pa3oM i3 CIaO0KOI0 MiKOPTaHi3alliiHOIO
CHIBITpaIICIO, TAIBMYIOTH iHHOBaIi [1].

[lomepeani nmocmiJKeHHs MepepaxyBald pi3HI (akTopu, SKI MOTEHIIHHO
CTUMYJIIOIOTh MDKOpraHi3aliiiHy cmiBmpaiiio y OyaiBauuTBi. Hanpukmnan, bpechen 1
Hik [2] BucyBaroTh Ha nepiinii IJIaH HOBI METOJIM 3aKyMiBiIi, To/i sk HikomiHi Ta iH.
[3] Bim3HauyaroTh HOBI OpraHizaiiitHi cTpyKTypH, Bpiitxod Ta Jlopi [4] 3anpononyBanu
YOPABIIHHS JIAHIIOTOM TOCTa4YaHHS B SIKOCTI JOCTYIHOT'O CIOCOOY MiABUIIUTH
MDKOpTaHi3aliiiHy KOOpJMHAIII0 B OyMIBHHUIITBI, /I CTOPOHAM JI03BOJICHO BHOCHUTH
CBOI MPOMO3UIIi1 B IPOIIEC IPUNHATTS PillICHh B OYIIBHUIITBI.

HaykoBo-ranyseBa cniBnpaunsi. CriBrpallsi MiX HayKOBISIMU 1 Oy/1BEJIbHOIO
rajay3s3io € KII04oBHM (pakTOpoM ycCIixy B iHHOBamiiHoMYy mporieci [5]. Hapasi, nayka
Ta OynaiBesbHA 1HAYCTpPis MaIOTh BEJIUKI MPOOJIeMU B CHIBIIpalli, 32 PaXyHOK TOTO, 110
IHBECTHIlII B JIOCHI[PKEHHS Ta PO3BUTOK € HemocratHiMu. CriBmpams Mix
JOCIITHUKAMH Ta HE3aJEKHUMU MIANPUEMIIIMU TAKOXK € BAKIUBOIO. [[fonaiimi Ta iH.
[1] mpencTaBumym BiACYTHICTE KOOPAMHAIIT MK Oy TiBEIBHOIO Taly33I0 Ta HAYKOIO 5K
OCHOBHY TIepemIkoay Juisi OyniBenbHOi iHHOBamii. Jlabopa 1 Canigo [6],
MIJIKPECIIOIOTh BaXKJIUBICTh CIIBOpAIll MDK HayKow Ta OYIBEIBHOIO Taly33Io,
OCKIJIbKH 3aBJSIKM BENMKIA (hparMeHTailii B OyIIBEJIbHIN 1HIYCTpli Malke BIACYTHI
BEJIMKI KOPHOpPALiid, 10 CaMOTYKH MOTJM OU B3SITH Ha ceOe BIANOBINAIBHICTH 32
CTBOPEHHsSI 1HHOBaIii. 3 1€l MPUYUHU HAYKOBO-JOCIIJHI Oprasisamii, Taki SK
YHIBEPCUTETH, CTalIM OUIBIN 3HAYYNIUMM JDKepelaMu iHHoBaiii [7]. IHHOBaIli B
OYyIIBHUIITBI MOXKYTh OyTH TMOJIMNIICH] 32 JOTIOMOIOI0 CTBOPEHHS HOBUX IIATHOPM,
AK1 Kpalie MoeHYI0Th PECYpPCH Ta TaJlaHTH HaBYAIBHUX OpraHi3alliii Ta ramysi.

Crananni npoaykroBi cucremu (CoPS). [mxeHepHi po3paxyHKH OY/iBEIbHHUX
MPOEKTIB Ta NPUUHATTS PIIIEHb € CKIAJHUMH 3aBJaHHSIMH, $KI TMOTPEOYIOThH
3aCTOCYBaHHS Cy4YacCHUX KOMII FOTEPHMX CHUCTEM 1 TEXHOJIOTIH, TOX OYIIBHHIITBO
MOJKE PO3TIISIIATHCS K Taly3b CKIaIHUX cHCTeM [8], ToMy MOCIHiIHUKH 30Cepeanin
yBary Ha iHTerpauii B iHHOBAI[is1X y OyAIBHUUTBI 3 TOUYKH 30py CKIAJHUX MPOAYKTIB 1
cuctem (CoPS).

Mopens CoPS Bkirodae TICHY B3a€MOJAI0 MDK BJIACHUKOM MPOILECIB Ta
IHTErpaTopoM CHUCTEMH, SIKHI 3MIHIOE€ 200 KOHTPOJIIOE KIIFOUOBI €1€MEHTH B MPOEKTI,
TOMY MoOTeHUIHe BHKOpUCTaHHS Mojeial CoPS B OyAiBHULTBI OOrOBOPIOETHCS B
3B’SI3KY 31 CKJIQJHOIIIAMU MDKOPTaH13aIiitHO1, KOOTIEpaTUBHOI MPUPOIU OyA1BEILHUX
npoekTiB. Binu [9] cTBOpuMB Momenb iHHOBAIM, 10 BKIOYAa€ IHHOBALIHHY
HAJICTPYKTYpPY, IHHOBAIlIHY 1HOPACTPYKTypy Ta iHTerparopiB cuctem. Lls cucrema
BH3HAUa€ X POJIl Ta 3aCTOCOBYETHCS y OYIBHULITBI AJIsl YIIPABIIHHS 1HTErpaIli€lo Ta
KOOPJIMHAIIIE€I0 PI3HUX €JIEMEHTIB 13 TeHICHIIIEIO0 10 IHTerparlii Ta mapTHEPCTBA.

IHHOBaNIIiHO CHIPUATIMBHHA KJIIMAT, KU BU3HAYAIOTHh SIK IIUPOKUNA CHEKTP
OpraHizaliifHuX 3MIHHUX, 1[0 OMHUCYIOTh OpraHi3aliiiHi YMOBH, € MEpPEeayMOBOIO
BTUICHHS 1HHOBaliil. barato BueHMX BKa3ylOTh, 110 KOMIIaHIi MOBHHHI CTBOPUTHU
MO3UTUBHUI KJIIMAT I CTUMYJItOBaHHS iHHOBamii. [lanyBatBaniu Ta iH. [10]
imeHTu(iKyBaM TP COLIATBHO-TICUXOJIOTIYHI KOHCTPYKTH 1HHOBAIIMHOTO KIIIMAaTy,
BKJIIOYAIOYHM JIJEPCTBO, KOMaHAy Ta OpraHizaliiiHy KyIbTypy. IX JOCIimkKeHHs
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OTIMCY€E OpraHi3alliifHy KyJIbTypy, K (paKkTop po3MOBCIOKEHHS IHHOBAIIIM, 32 paXyHOK
BIIHOCHH MIX JIIIEPCTBOM Ta KOMaHAO. J[eski mocmipkeHHs B Taimy3i OyIiBeIbHOT
1HHOBAIIlI CTBEP/KYIOTh, III0 YCHIIIHI 1HHOBaIlli MOXHA CTUMYJIOBATH MIATPUMKOIO
oprasizariiiHoro xiaimary [11]. EMmipudHi JOCTIKCHHS TaKOXX IOKa3ajid, IO IIi
MOTJISIU Ha KyJIbTYPHI XapaKTEPUCTUKN 0€3MocepeIHhO BIUTMBAIOTH HA TBOPUICTH Ta
iHHOBamii B kopmoparuBHHX cepenopumax [10]. Hocmimkenns XaprtmanHa [12]
HAJalOTh MOTHBAIII0O B3a€EMO3B’SI3Ky MiXK KOPIIOPATUBHOKIO KYJBTYpOIO Ta
IHHOBAIlISIMA, 1 MIAKPECTIOIOTh  BAXJIMBICTh  OpraHi3alliiHOI  KyJbTYpU B
CTHUMYJIIOBaHHI I1HHOBaIiiHOI moBeminku. Jlromaiimi Ta iH. [1] BKkasamu, oo B
OyIiBeIBbHUX KOPIOpAIlisiX HEOOXIJHO CTBOPIOBATH TaKy KYJbTYpYy, IO 3a0X0YYE
CIIBpOOITHUKIB T€HEPYBAaTH HOBI 17I€1 Ta BTUTIOBATH iX.

IpuxuabHuKN Ta Jgixepu AyMoK. Jliiepu AyMOK Ta aKkTUBHI NPUXUIBHUKA
poOJIsATH CBiM BHECOK y (OpMyBaHHS KyJIbTypU 1HHOBAIliK. 3arajqbHOBHU3HAHO, IO
KJIFOUOB1 0COOM MAIOTh BaXKJIMBE 3HAYEHHS JIJIs1 BIIPOBAHKEHHS IHHOBAII1M Ta TBOPYOCTI
B Oprasizauniix. BoHu BUKOHYIOTH POJIl, SIK1 JIIOTh SIK 1HJIMBIAYyaldbHI PYLIIHHI CHIH
1HHOBAIII{, K OT 1HIL[IATOPU 1HHOBAIIA Ta Ti, XTO KEPY€ 1HHOBAIISIMU B CILUIBHHUX
npoekrax [13].

VY HpOeKTHO-OPIEHTOBAHOMY MPOILIECi, TAKOMY SIK OYAIBHUIITBO, MPUXUIbHUKU
IHHOBAIlli MOXXYTh BUKOHYBaTH Kiibka poiieii [11] . KepiBHUK mIpoekTy dacTto
BHU3HAETKLCS K 0c00a, sIka MOXe 00’ €THATH 3YCHIUIS JUTsl JOCATHEHHS CHTBHOI METH.
TakuMm 4MHOM, KEpIBHMKAM IPOEKTIB MOTPIOHO B3ATH Ha cebe BiJMOBIIAIBHICTD 1
YaCTUHY PU3HMKY 3a JIEMOHCTpAIIII0 BIJJIAaHOCTI Tpoliecy 1HHOBalii. [ronaiimi Ta iH.
[14] npumnyckaroTh, 1110 KePiBHUK MPOSKTY MOBUHEH KEPyBAaTH IHHOBAI[ISIMHM Ha MICIIi B
SIKOCT1 aKTMBHOTO NPUXMIbHUKA. [I0TpiOHO CTBOPUTH BIAMOBITHE CEPEIOBUINC IS
CIPUSHHS POJIi KEpPIBHUKA MPOEKTY SIK MPUXWIbHUKA 1HHOBAIM N1 Oyi1BETbHOTO
MIPOCKTY.

CnenudiyHi BUMOTH KJIIE€HTIB CHUJIBHO OOMEXYIOTh OYJiBEIbHI MPOAYKTH Ta
npouecu. [lonepeaHi 10oCHiIKEHHs BUSHAUMUIIN BaXJIMBICTh KIIIEHTA Y BIPOBAIXKEHHI
inHoBamii. Ham 1 Teiitym [15] mokasanm kopensiiro MiX MiSUTBHICTIO KJII€EHTa Ta
1HHOBaLIAMH B Oy1iBHUUTBI. KpiM TOr0, BOHU BKa3yIOTh, 1110 POJIb KJIIEHTA HE TOBUHHA
00MeKyBaTHUCh JIMIIIE yYacTIO, @ Ma€e OyTH 1Ie U JT1AepPChKOI0, 1110, OYEBUIHO, BILJIMBAE
Ha IHHOBAIIMHUN KIIMaT, 3a0XOYYHYM OUIbIlEe IHTErpauli MDK YYaCHUKAMH
OyniBenbHOro mpoekty. OJHAaK HasiBHA JITEpaTypa MPOCTO PO3IIIANA€ KIIEHTA SIK
CTOPOHHI¥ (akTop B iMIUIEeMeHTaIlii OyaiBenbHOT iHHOBaIi. romaiimi Ta iH. [14]
y3arajibHIOIOTh KOHIIENITYaIbHY MOJIEJTb, OTIUCYIOUYH OBEIHKY KIII€HTA — JIiJIepa, SIKUH
MO>K€ MO3UTUBHO BILTMBATH HA KyJIbTYPY 1HHOBAIIIH miJl 4yac Oy IBETbHOTO MPOEKTY.

[H1M (hakTOpW TaKOXK MOXKYTh CTUMYJIFOBATH 1HHOBAIIMHUNA TPOIIEC, Ta iX BILJIMB
MOXe OyTH OpraHiyHO CHHTE30BAaHUW JJis TIOJIMIIEHHS KUIBKOCTI 1HHOBAIIIM.
Hanpuknan, Ham 1 Tefitym [16] mocmiaumg iHHOBAIIHAN TPOIIEC B IECATH MPOEKTaX
y OyniBenbHIM npomucioBocTi Crionydenux 1ITaTiB 1 BUSBUIU, IO PUHKOBUM TMTOTTUT
Ha IHHOBAIlli CTUMYJIIOE IXHIM PO3BUTOK.

bepucreiin, Kiccinmkep i Kipkeni [17] mocnimkyBanu GpakTopH, M0 MOCHPHSITH
PO3BUTKY TEeXHOJIOTiH OyniBHUIITBA B SmoHii. 3auTTA OydiBEIBHOI TEXHOJIOTII,
(dhakTop, Ha AKWUU 3BEPHYTO yBary B IbOMY JOCJIIJPK€HHI, BKa3ye Ha PO3BUTOK HOBOI
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TEeXHIKH, 00’ €KTa 4M Mpolecy B OyIiBEIbHIN Taimy3i 3a y4acTIO PI3HUX TEXHOJIOT1H 3
MyJIbTUANCHMIUTIHApHUX Jkepen. EdexktuBae 30upanus iHdopmaiii Moxke 3HaYHO
CTHMYJIIOBaTH iHHOBarii [18].

bapnoy [13] micns mocmimkeHs iHHOBaIiil B OyIiBHUIITBI MOPCBHKHX CIIOPYHA Y
BenukoOpuTaHnii, 3a3Ha4mB, 110 CaM€ HEBEPTHUKAIbHI CTPYKTYPH BHYTPIIIHBOTO Ta
30BHIIIHBOTO CIIJIKYBaHHS MOTEHIIHHO CIIPUSIIOTH IHHOBAIIISIM.

PamemBap JlyOeil BHCIOBIIIOBaB Ba)KJIUBICTh BHYTPIIIHHOTO Ta 30BHINIHBOTO
CIIJIKYBaHHsI B MPOLIECI BIPOBA/DKCHHS HaHOTEeXHONIOTiH [19]. OOMIH 3HAHHIMH Ta
IHHOBAI[IHI PIIICHHS BHUTPAIOTh BiJ BCEOIYHOIO CHIJIKYBaHHS B OpraHizallisx Ta
OyliBEIbHUX MTPOCKTaX.

[HHOBaIlT y OyAiBHUITBI € OaraToakTOPHUM 1 JTUHAMIYHUM IIPOILIECOM, SKHI
BU3HAYAETHCS B3aEMOJIIEI0 MK OpraHi3alliiHUMH, KYJbTYPHUMHU Ta TEXHOJIOTTYHUMH
nepeayMoBaMu. TakuM 4YMHOM, 1HHOBAIIIT Y cdepi OyAIBHUIITBA HE € MPOIYKTOM JIHIIIE
TEXHOJIOTIYHOTO MPOTPECY, a Pe3yJIbTATOM B3a€EMO/IIi MIUPOKOTO CIEKTpa YUHHUKIB.
JIns migBUINIEHHS 1HHOBAIIMHOI AKTUBHOCTI HEOOXiJHA CHUCTEMHA MIATPUMKA
CHIBIIpalll, LUIeCHpsIMOBaHE (OpMYyBaHHS OpraHi3alliiHOI KyJIbTYpH, a TaKOXK
po30y10Ba I1HCTUTYLIMHUX ™IaTPOpM il €(PEKTUBHOIO OOMIHY 3HAHHIMHU W
JIOCBIZIOM.
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PU3UKU BEJEHHSA BI3BHECY B YKPAIHI B YMOBAX
BOEHHOI'O CTAHY

Curnuk Harania CrenaniBHa
JIOKT. €KOH. HayK, mpodecop, mpodecop kadenpu ¢hiHaHCOBOTO MEHEHKMEHTY
JIbBIBCHKHI HalllOHAILHUHN YHIBepCUTET iMeHi [Bana ®dpanka

Tapanenko I'anna /IMmuTpiBHA
3100yBay BHIOI OCBITH (aKyIbTETy yIpaBiliHHA (piHaHCaMU 1 Oi3HeCy
JIbBIBCHKHII HalllOHAILHUHN YHIBepCUTET iMeHI [Bana ®dpanka

B yMoBax BOEHHOro cTaHy B YKpaiHi O13HEC-CEpeIOBUIIE 3a3HAIIO KapAMHAIbHHUX
3MiH, 10 CIPUYUHUIM OSIBY HOBUX BUKJIMKIB, 3aIP03 1 PU3UKIB JIJIS M1 ITPUEMHUIBKOI
aisbHOCTI.  30poiiHa  arpecis, pyHHyBaHHA 1HQPACTPYKTypH, IOPYILIEHHS
JOTICTUYHUX JIAHIIOTIB, HECTaOUIbHICTh PHUHKIB Ta 3aroCTPEHHS COLIAJIbHO-
€KOHOMIYHOI CHUTYyalli MPU3BEIM O CYTTEBOTO 3POCTAHHS PHU3UKIB AJIsl BEJICHHS
MIIPUEMHHUIBKOT JTISUIBHOCTI. B TakuxX yMoOBax NUTaHHS BUSBIICHHS, OIIHKU Ta
YVOpaBIIHHS  pU3MKaMH HaOyBa€ KIIOYOBOTO 3HAYEHHA Il 30€pesKeHHS
KUTTE3TATHOCTI MIAMPUEMCTB, aJaNTailii 10 HOBUX YMOB Ta 3a0€3MeUYeHHs CTIHKOIro
(GyHKIIIOHYBaHHS €KOHOMIKH.

diHaHcoBa CTaOUIBHICTD € OCHOBOIO €()EeKTUBHOTO (D)YHKI[IOHYBAHHS OY/b-SIKOTO
0i3HEcy, OJHAK B yMOBax BOEHHOIO CTaHy B YKpaiHl Il CKJIaJoBa BHUSBHUJIACA
HaJ[3BUYallHO BpPA3IUBOIO. 3MIHM Yy BaJlOTHOMY pETyJIOBaHHI, OOMEXEHHS Ha
(iHaHCOBI ormeparlii, CKOPOYEHHSI IJIATOCIPOMOKHOCTI CIOKMBAaiB, YCKJIAIHEHUN
JOCTYI 0 KPEIUTHUX PECYPCIB, 3aTPUMKH 3 PO3paXyHKAMHM Ta IMiIBUILEHHS BapTOCTI
KamiTaly - Bce e (opMye KOMIUIEKC (PIHAHCOBUX PHU3HUKIB, 110 3HAYHOIO MIpOIO
BIUIMBAIOTh Ha CTaOLIBHICTh Oi3Hec-miporieciB [1]. OCHOBHI (piHAHCOB1 PU3UKHU IS
BeJleHHs O13Hecy B YKkpaini mojaHi B Tabmwmii 1.1.

BamtotHuii pu3uk Hacammepell CTaHOBUTH 3arpo3y s Oi3Hecy, SKuUW Bele
30BHINTHBO-EKOHOMIYHOIO JisuThbHICTIO. HamionansHuit 6ank Ykpainu (nami - HBY) 3
METOI0 MIiHIMI3allli BIUIMBY IILOTO PUBUKY TMPOAOBXKYy€e BTiUIOBaTH CTparterito
MOM’SIKIIEHHSI BAJIOTHUX OOMEXKEHb, MEpPeXoay A0 OUIBIIOI THYYKOCTI OOMIHHOTO
KypCy Ta MOBEPHEHHS /10 1HQIAMIKHOTO TapreTyBaHHs. 30Kpema y k0BTHI 2023 poky
OyJIO BIPOBAKEHO KEPOBAHY THYUYKICTh OOMIHHOTO KypCy 3a oOmepailisiMid Ha
0€3roTiBKOBOMY Mi0OaHKIBCBKOMY BaJIFOTHOMY PUHKY [2].

Taomug 1.1

@DiHaHCOBI pU3MKHU BeJleHHHA Oi3Hecy B YKPaiHU B YMOBaX BOCHHOIO CTAHY

Pu3zuku O3naxku pu3ukie

BIIXWJIEHHSI OYIKYBaHOTO JOXOAY BHACHIJOK HECTaOUTbHOCTI
BAJIIOTHUX KYPCiB

MOCHJIEHHS 1HQIAIIIHOTO TUCKY Yepe3 HeBU3HAUEHICTh Oi3Hec-
CEepeIOBHIIA Ta BIMICHKOBI il

IlonaTkoBuUii pU3UK BHECEHHS 3MiHU JI0 N0JIATKOBOT'O Ta MUTHOT'O 3aKOHO/IaBCTBA

BaorHuii pusuk

Inpasuiiianii pusnk
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3HIDKEHHSI 1HBECTHUIIHHOI TPUBAOIMBOCTI Ta IHBECTUIIMHUX
MOXJIMBOCTEH  BITYM3HSAHOrO  Oi3Hecy, 30KpemMa  dYepe3
IuBecTuniiinMii pu3nK HEJ0OTPUMaHHS JOXOIB BiJ] IHBECTHIIIH Y 00’ €KTH Ta IPOEKTH,
SKI 3HAXOAATHCS y 30HAX BIHCHKOBUX JiM YM HAa TUMYACOBO
OKYIIOBAHUX TEPUTOPISX

HaCTaHHS HEIUIATOCIIPOMOXHOCTI CyO’€KTIB MiANPHEMHHIITBA
4epes 3arpo3w, MoB’si3aHi 3 BiliCbKOBUMH JTISIMU

3MiHU BiJICOTKOBHUX CTaBOK 32 3000B’I3aHHIMU MIAMPUEMCTB U1
IIpouenTHuii pusnk 3a 60proBuMH (PiHAHCOBUMH IHCTPYMEHTAMH 3POCTA€ B YMOBaX
HEBH3HAYEHOCTI CEpeIOBHUIIA Ta BINCHKOBUX T

KpeauTHuii pusuk

ckaaoeno Ha ocrosi [3].

Y 2024 poui cniocTepiraiucs BUCOKI TEMIH 3pOCTaHHS CIIOKMBYMX IiH, IO, 32
ominkamMu HBY, 3HauHOI0 Mipot0 BU3HAYAIOCS TUMYACOBUMU YHHHUKAMU, TIEPEYyCIM
MOB’SI3aHUMH 3 TIPIIUMHU yposkasgMHu. [1iIBUIIIEHHS IIIHOBOTO TUCKY TaKOX OB’ S3aHO
31 301JIBIIIEHHAM BUTpAT O13HECY Ha CUPOBUHY, MaTepiaj i €JIEKTPOCHEPTII0, a TAKOX
MIJBUILIEHHSM BUTPAT Ha OIUIATY Mpalll Ha T11 30epekeHHs nedinuty kaapis [4].

3 moyaTKy MOBHOMACIITA0HOTO BTOPTHEHHS JO IMOJATKOBOTO 3aKOHOJABCTBA
BBOJIMJIAcS HU3Ka 3MiH. Y 2022 pori TUMYacoBl MUIBIM OyJIu CHOpSIMOBaHI Ha
MIATPUMKY CyO'€KTIB IMiANPUEMHHUIIBKOL TISITBHOCTI B KpU30BUX YMoBax. 1 ciunst 2025
poKy HaOpamu YuHHOCTI 3MiHM 10 [loaTkoBOTO KOJEKCY, SKI CTOCYIOThCS
MIJBUILIEHHS CTaBOK BIMCHKOBOrO 300py Ta MOJATKy HAa NpHUOYTOK, IMIJBHUILEHHS
MIHIMQJIBHOTO TMOAATKOBOTO 3000B’S3aHHSI HA 3€MEJIbHY AUIAHKY, @ TaKOX 3MIHH
nepioguyHocTl moaaHHs 3BiTHOcTi mmogao I1JPDO, silickkoBoro 360py 1 €CB 3
KBapTaJbHOI Ha IOMICSYHE 3BITYBaHHS [5].

B yMoBax BO€HHOTO CTaHy 3aroCTPIOETHCS 3arpo3a HETUIATOCTIPOMOXHOCTI Ta
3HMXKEHHs (piHaHCOBOI cTikikocTi O6i3Hecy [3]. [lepeaymoBamu 11t HecTadi (hiHAHCOBUX
pecypciB cy0’€KTIB TOCIIOJAAPIOBAHHS CTallK, 30KpeMa, 3MIHU Y BapTOCTI CHPOBHUHH,
JIOTICTUYHI TIPOOJIEMH, 3HI)KCHHS TMOIMUTY Ha MPOAYKIIIO Ta IUIATOCIPOMOKHOCTI
criokuBadiB. OKpiM IIbOTO, HETATUBHO HAa CTIMKICTh BITYM3HSIHOTO O13HECY BILUIMHYJIO
3HUKEHHS 1HBECTHUIIIMHUX MOXKJIMBOCTEH Ta 3arajoMm TOTIPIICHHS 1HBECTHUIIHHOT
MpUBAOIMBOCTI YKpaiHH.

3HAYHOIO0 3arpo3010 ISl CyO’€KTIB MIAMPUEMHHUIIBKOI JISTIBHOCTI 3aJIUIIAETHCS
PU3UK BTPATH YW TIONIKODKEHHS MaifHa. 3riHO 3 OI[IHKOK MPSIMHUX 30UTKIB BiJ
pyiHYyBaHb BHACJIIJIOK BIMCbKOBOI arpecii Pocii nmpotu Ykpainu, poBeIeHOI B paMKax
HamionanbpHO1 paau 3 BITHOBIICHHs Y KpaiHU BiJ HACIIIKIB BIHHU, CTAHOM Ha JIUCTOIA/T
2024 p. 3aranpHi OpsMi 30UTKU MiANPUEMCTB OLIHIOWTHCS Yy 14,4 mupa. non. CLIA,
o ckiagae 8,5% Big 3araibHOl CyMU 1HOPACTPYKTYPHUX BTpAT Yy MEPIOJ] 3 JIOTOTO
2022 p. mo muctonan 2024 p. [6]. Kpim nporo st 6i3HeCy BaKJIMBO 3a0€3IMEUUTH
HaJIe)KHE JOKYMEHTalbHe OOpMIICHHSI HAOyTTA MpaBa Ha aKTUBU, aOM MIHIMI3YBaTu
PU3HK BTPATH KOHTPOJIIO HAJT MAWHOM.

VYkpaiHcekuid 013HEC ToCTpo BimuyBae mpoOsieMmy naedinuty KBamipikoBaHOI
po6oyoi cunu. 1e moB’s13aH0 3 MiTpalli€o MpaiiBHUKIB 32 KOPJOH Ta 3aX1/IHI PETiOHH
Kpainu. Takoxk iCHy€e TMOCTIMHHIM PU3UK MOO1LTI3aIlii MpaIiBHUKIB YOJIOBIYOT CTATI JI0
30porinux cun Ykpainu. Jlo Toro »k, BiliHa 3amuiiae TIMOOKHM BiJOMTOK Ha
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NCUXIYHOMY Ta (I3UMYHOMY 370pPOB’T HACENEHHs, [0 HETaTUBHO BIUIMBAE Ha
MPOYKTUBHICTH 1 MOTHUBAIIIIO CITIBPOOITHHKIB.

JlesskuM  cy0’eKTaM TOCHOJAPIOBAaHHS JOBOAUTHCA MIHIMIZYBaTH HACHIJIKH
penyTtaniiHux pusukiB [7]. Lle momuproeTbcsi Ha MIANPUEMCTBA, SKI PEaTbHO
CHIBIIPALIOBAIM TIEBHUM YMHOM 3 JIEP:KaBOIO-arpecopoM 110 BIMHU YU MPOJIOBXKYIOTh
nojiOHy cmiBmpamoo. Aje 3 TaKUMU BHKJIMKAMH CTUKA€ThCS 1 Ol3HeC, M0 CTae
’KEPTBOIO HEOOPOCOBICHOI KOHKYPEHIIIi Ta HEOOIPYHTOBAHUX OOBUHYBAaUECHb.

Opniero 3 HaOLIBIIMX MPoOIeM it O13HECY Hapasi 3aIMINAIOTHCS €HEPreTUYH1
pu3uKd. MacoBi BIJKIIOYEHHSIMH €JICKTPOCHEPTii MPaKTUYHO IO BCIA TepUTOPIi
VYkpainu Bocenu 2022 poky Majay KPUTHYHI HACTIIKU JIJISl pI3HUX rajy3ed eKOHOMIKU
[8]. Hapasi enepreTriuna curyariisi B KpaiHi cTaOiTi30BaHa, IPOTE PU3UK OOCTPLIiB
00'€KTIB EHEPTreTUKH 3ATHUIIAETHCS Ty>KE BUCOKUM.

[Tompu Te, 110 3a TPU POKK MOBHOMACIITAOHOTO BTOPTHEHHS O13HEC B OLIBIIIOCTI
ajanTyBaBCs JO HOBHX peaiiil, pU3UK TMPUIUHEHHS [ISUIBHOCTI CyO’ €KTIB
roCIOAapIOBaHHs HE 3HHUKAE, aJKE€ MOCTIHHO 1CHY€e WMOBIPHICTh PO3LIMPEHHS 30HU
aKTUBHUX OOMOBUX J1i Ta MACOBAHMUX aTaK Ha BCIO TEPUTOPIIO KpaiHHU.

YMOBU BOEHHOTO CTaHy B YKpaiHl CIPUYMHWIM TpaHC(HOpMalilo eKOHOMIYHOIO
CepeoBUIIA, IO CYMPOBOKYETHCS 3pOCTAHHAM KUIBKOCTI Ta IHTEHCUBHOCTI PU3HKIB
st 613Hecy. [lignprueMHUIIbKA TISUTBHICTD 3a3HA€ 3HAYHOTO TUCKY 3 OOKY (pIHAHCOBUX,
omnepauiiHuX, NPABOBUX, JIOTICTUYHUX, KAJAPOBUX, CHEPreTUYHHX 1 PemyTaliiHUX
PU3UKIB, SIKI BHMAaralOTh CHUCTEMHOIO MIAXOAY 1O iX BHSBIICHHS, aHalI3y Ta
ynpasiiHHs. Oco0JIMBOI aKTyalbHOCTI HAOyBarOTh (PIHAHCOBI PUBHKHU, SIKI CTaJd
KPUTUYHUMU Yy 3B’SI3Ky 3 OOMEXEHUM JIOCTYIIOM [0 PECYpCiB, BaJIOTHOIO
HECTaOIBHICTIO, IHQIISIIIIHUMU MPOIIECAaMU Ta 3MIHAMHU Y TIOJJATKOBOMY PETYIIOBAHHI.

dinaHcoBa HECTAOLTBHICTD CYTPOBOIKYETHCS MOTIPIICHHSIM IJIATOCTIPOMOKHOCTI
CIIO’KMBAYIB, 3HM)KCHHSM I1HBECTHIIIMHOI aKTMBHOCTI, YCKIIQJIHEHHM JOCTYIIOM O
KpEIUTYBaHHS Ta pU3MKaMU BTPATH aKTUBIB uepe3 00ioBil aii. OqHOYACHO, KaJpoBa
Kpu3a Ta €HepreTuyHa HeCcTaOUIbHICTh MIJICWIIOITh 3arajbHy BpasJMBICTb
BITUM3HSHOrO Oi3Hecy. PemyTalfiiini pU3UKH, SIKI BHUHHKAIOTh HA TJII CYCHUIBHOI
YyTIMBOCTI JO CHIBOpAIll 3 KpaiHOI-arpecopoM, TaK0oX MOTPeOYIOTh CTPATErIYHOTO
pearyBaHHSI.
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KAHNITAJIOTBOPUYU NOTEHIIAJ ®OHIOBUX BIPK
YKPAITHHA

Apmimko AHTOH OQJIeKCaHAPOBUY,

3100yBad TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHS BHIIOT OCBITH,

JlepxaBHUI HAYKOBO-IOCIITHUM IHCTUTYT 1H(QOpMATHU3aIlil Ta MOIETIOBaHHS
E€KOHOMIKH

®onaoBl Oip)KI BUCTYIAIOTh BaXJIUBUM IHCTPYMEHTOM OpraHi3aiii TOPTiBJIl
[IHHMMU TIanepamu, 3a0e3neuyroun 3adyuyeHHs 1HBECTUIIIH ISl PO3BUTKY PEaIbHOTO
cekropy. IIpore B VYkpaini (QoOHIOBUN PHUHOK MEPEBAXKHO 30CEPEIKEHUN Ha
o0cyroByBaHHi OOproBux MmoTped NepikaBu, 10 OOMEXye HOTO KamiTaJoTBOPUY
¢dbyHKIIIO Ta rajgbMye 30a1aHCOBaHUM pPO3BUTOK. Hu3bka akTUBHICTH O1p>KOBHX
MEXaHI3MIB, CKOPOYEHHS KUIBKOCTI (POHIOBUX OIpK Ta HEIOCTATHS 3aTy4yeHICTb
1HBECTOPIB CB1/TYaTh MPO HEOOXIAHICTh MEPEOCMUCIICHHS KOHIIECNTYaJbHHUX ITIXOIB
710 oprasizailii puHKy kamnitainy. BogHouac gonmoBuii puHOK YKpaiHu Mae 3HAUHUI
MOTeHI[1ad Jy1s TpaHchopmalii (PiHAHCOBUX PECYPCIB y KamiTal sl HIAIPUEMCTB, IO
MIJIKPECIIIOE BXKJIMBICTD JOCTIKEHHS IUISIXIB aKTUBI3allll KamiTaJoTBOPUOi poii
(hoHI0BUX OIPK B YMOBaX Cy4YaCHUX €KOHOMIYHUX BUKJIMKIB.

PerpocniekTuBHMII aHami3 po3BUTKY (HOHAOBHX OipK Ta ¥ (DIHAHCOBOTO PUHKY B
LIJIOMY CBIIYWTH MPO TE€, IO X OCHOBHE MPU3HAYEHHA MOJATAIO Yy (PIHAHCOBOMY
0o0CITyroByBaHHI MiJMPUEMHUIIBKUX TOTped Ta peanbHOTrO cektopy. Ilepemycim
dbona0B1 Oipki — 1€ Pi3uuHI a00 U(POBI MANTAHUMKH J0 SKUX 3BEPTAIOTHCS, Ti XTO
Mae€ BUIbH1 ()IHAHCOBI PECYPCH Ta TOTOBI IHBECTYBATH iX HA NMEBHUX YMOBAX; Ta Ti, XTO
moTpedye MUX pPecypciB Ta CIOPOMOXKHHMM TPUHHATH Il YMOBH 1 B IOJAJBIIOMY
BUKOHATH B3sIT1 3000B’s13aHHs. [HI1 QyHKINT Taki sK: iHQopMaIliiiHa, iHOyTBOPIOIOYA,
XeKyBaHHS — € mnoxigHumu. CywacHuil cBIT TpaHchopmyBaB (PiHAHCOBI PUHKH
MaciTadyBaBiM (GyHKIIOHAT Ta eKOHOMIYHE pu3HadeHHs. CrioxkuBadl piHaHCOBUX
MOCJIYT OYIKYyIOTh OTPUMATH KOMILUIEKCHI (piHaHCOBI MpoayKTu. [Ipore 3a3HaueHe He
OPUMEHIIYE€ KIIOYOBOTO MAaKpPOEKOHOMIUYHOTO 3HAUYEHHS, fKE IOJIArac came B
KamiTaJOTBOPEHHI.

Ha cranii BupoOHuUTBa QPOHIOBI OIpK1 CHPUSIOTH PO3BUTKY IMPOIYKTUBHHUX CHJI,
MOSIBI HOBUX BUPOOHMYMX CEKTOPIB, MOJEpHI3alli TEXHIYHOI 0a3u, a TaKoX
CTBOPIOIOTHh YMOBH JIJIsl BIIPOBAJPKEHHSI IHHOBAIIMHUX 17IeH 1 TTepeIOBUX TEXHOJIOT1H,
3a0e3nedyroun HeoOXiTHe (piHAHCOBE MIATPYHTS Ui iX peanizaiii. Bomrnouac hongoBa
Oip>ka — IHCTUTYLIHHUNA CyO’€KT, 10 HAOyBa€ poJl mapTHeEpa 1 HaJa€ PI3HOMAHITHI
O1p>kOBI TOCIYTH y4acHUKaM (HOHI0BUX pUHKIB. OCHOBHUMH (PYHKITISIMUA (HDOHIOBHUX
Oipx €: 1iHOBa (YHKIS, (YHKIIS NTPOrHO3YBaHHS IIIH, CHEKyJATHBHAa Ta
iHdopmariiina Gyskiii. YinpHe Miciie mocimaroTh (PYHKINT JICTUHTY Ta JIETICTHHTY
IIHHUX Tanepis [1].

[HCTUTYLIIHE TpU3HAYEeHHS (POHIOBUX Oip K MOJISITae B EPEPO3NOILI KamiTaly Ta
Horo Ttpanchopmanii B iHBecTHLii. BTiM B VYkpaini usg ¢yHKLIS PO3KPUBAETHCA
YacTKOBO. Y PO3BUHEHUX €KOHOMiKax, Takux sk CIHIA Ta iHII MpoBIgHI KpaiHH,
(dhoHI0BI OiIpki BIAITPAIOTh KIIOYOBY pOJb Y 3alyUY€HHI 3a0IIaPKEHb TPOMAJsH,
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CIIPSIMOBYIOYHM 1X Ha MPOJAYKTHUBHI 1HBECTHIIIT 32 YMOB BUCOKOI JIOBIpH 10 (PpiHAHCOBOI
cuctemu. Lle cripusiec HaKOMMUYEHHIO Ta MPUMHOXKEHHIO KaIliTaldy HaCeJICHHs, a TAKOXK
3a0e3Mnevye MmiIMpUeEMCTBA KOIITAaMU ISl PO3IIUPEHHS BUPOOHUIITBA, BIPOBAIKEHHS
1HHOBAIIIH 1 M1JIBUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI Ha TTI00aTbHOMY PUHKY.

Ha niarpami (puc. 1) BimoOpaskeHO MOKa3HUKH, SIK1 € IHIUKaTOPaMU HU3bKOTO PIBHS
KaIiTaJoTBOPUYOi CIPOMOXKHOCTI (POHIOBUX Oipk YKpaiHH.
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Pucynok 2. /luHamMika NOKa3HUKIB YaCTOK 0ip:K0BOI TOPriBJii Ta 0ipKOBOI
Kamitaaizamii B Ykpaini y 2020-2023 pp., %
Jorcepeno: nobyoosano aemopom 3a danumu [2]

[lepexoHaHi, 110 4YacTKa TOPTiBJII HAa OPTaHI30BaHOMY PHUHKY BijoOpaxkae HOTo
THCTUTYIIIHY CIIPOMOYKHICTh Ta MICIe Y CTPYKTYpl (hOHAOBOrO pUHKY Kpainu. Taka
yacTka B YKpaiHl € HelmepeBakaluorw, Xouya M, 3aiiMae MPUOJIM3HO TPETHHY
¢donnoBOro puHKY KpaiHu. DOHIOBUN PHUHOK PO3BUBAETHCA B MeEXaxX OKPEMHUX
HaIllOHATBHUX €KOHOMIK 1 6€3MmocepeIHbO MPSIMO TIOB'SI3aHUM 3 MAKPOSKOHOMIYHUMU
napameTpamu ix po3BuUTKy. Uum macmrrabHiiii 00’ €Mu CTBOPEHHS JT0JIaHOT BapTOCTI B
KpaiHi — TUM BUIIA NOTEHLIHa rubouHa (GoHgoBOro puHKy. CaMe TOMy HMPHUUHSITO
BUMIPIOBATH PIBEHb KamiTami3auii (QOHIOBOTO PHUHKY NUIAXOM 3HAXOJKEHHS
B1JICOTKOBOTO CITIBBITHOIIIEHHSI MDK OOCSTOM TOpriBjii Ha (OHAOBOMY PHUHKY Ta
HOMIHaJIbHUM ud peasibhuM BBII. B HamoMy Bumnajaky 101IJIbHUM € 00paxyHOK PIBHA
KamiTani3anii came O1p»KOBOro CerMeHTy (POHIO0BOTO pUHKY. Pe3ynbTaT HaHeceH1 Ha
aiarpaMmy Ta JAEMOHCTPYIOTh HH3bKI 3HAYEHHS KamiTaiui3alii Oip>KOBHX TOPriB Ha
dbongoBoMy puHKy. Jlo TOoro %, 3 2022 poKy piBeHb KamiTaji3arii Oip>KOBUX TOPTiB
cyrreBo 3HM3MBCA Ta ckimaB 3,1% BBIL. YV 2023 pomi cnoctepiraioch aesike
MOXKBABJICHHS, TTOKa3HUK 3pic 10 6,7% BBII. [Ipote mocsrtu n10BOEHHOTO PiBHS HE
BJIJIOCh.

[TosicHIOIOUM 3a3HA4YeHY AMHAMIKY, CJiJl TIOTOJUTHUCS 3 JYMKaMH HAyKOBIIIB, SIKi
BHU3HAUaJIM CHCTEMY YMOB pO3BUTKY (DOHIOBOTO PHUHKY B KOHTEKCTI BIUIMBY
BHYTPIIIHIX Ta 30BHIIIHIX YMHHUKIB. DOHAOBHUI PUHOK B LIJIOMY Ta (POHIOBI OipKi
30KpeMa € ICKpaBUM MPHUKIIAIOM 9y TIIMBOi eKOHOMIYHOI CTPYKTYPH, SIK 3 OJTHOTO OOKY,
3QJIKUTH BiJl COLIAJIbBHUX, EKOHOMIYHUX Ta MOJITUYHUX YMOB, a 3 1HIIIOTO — IIOBUHHA
3a0e3reuyBaTy poOOTy EKOHOMIKU HE3aJIeKHO BiJl HUX [3].
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Pi3HATBCS HAyKOBI MOTJSAM HA T€, YW MO3UTUBHUM ab0 HETaTUBHUM € CYTTEBE
nepeBakanHs Topriiai OB/IIl va donmoBux Oipkax YKpaiHU Ta HU3BKUN PiBEHb
BUJIOBOi 1HCTpyMeHTapHOi auBepcudikarii. OJHI HAyKOBII CTBEPIXKYIOTh, IO
3apngku TopriBm OB/III — mintpumyBaBcst (OHIOBUN PUHOK YKpaiHU B KPU30BUX
yMoBax [4]. [H1Il 5k BUCTOBIIIOBAIM OUIBII MMOMIPKOBAHY MO3HIIIO CTBEPHKYIOUH, 110
HeoOximHo miMityBaTu obcsr emicii OBJ/III Ta BpaxoByBaTH €MHICTH (POHIOBOTO
puHKy. Lle 103BoaUTH MiHIMI3yBaTH €()EeKT 1HBECTHIIIHOTO BUTICHEHHS MPUBATHUX
yuJacHHKIB 3 puHKY [5]. Ha Hamr noris nepeBakaroua npucytHicts OB/IIT Ha Gipkax
VYkpainu € 00’€KTUBHOIO, a/pKe BiJIOOpakae BIACYTHICTh MPOIIO3HIIT MO3UKOBOTO Ta
NailoBOro KamiTajiB KOPIOPAaTUBHOIrO cekropy. Cni 30cepeluTUCh Ha 3axojax
aKTHBI3AIl] 1X y4acTi B O1pKOBIH TOPTIBIII IIIIXOM ITPOBAKEHHS CUCTEMU CTUMYJIIB.

OTxe, npoaHaNI30BaHI IOKAa3HUKU JIEMOHCTPYIOTb HEMOBHE  PO3KPUTTS
(GYHKIIIOHATBFHOTO TpU3HaueHHs QOoHI0BUX Oip>)k B Ykpaini. KamitanorBopua
(GyHKIIS, SIKa € OCHOBHOIO, HE pO3KPUBAETHCS. L[bOMY NEpenIko1KaroTh psiJl YUHHUKIB!
HU3bKa 1HCTUTYIIIIHA CIIPOMOKHICTb, HEJIOBIpa 10 (POHAOBHUX OIp’K Ta BIACYTHICTb
BUIBHUX (DIHAHCOBHMX PECYPCIB B €KOHOMIIl. BuUpimmTH 110 mpoOiemMy MIBHIKO Ta
JIErKO He BOadaeTbcsi MOKIUBHUM. [IpoTe cuctema CTUMYINIB PO3BUTKY (DOHIOBOTO
PHHKY — Ji€BHii iHCTPYMEHT, 10 JEMOHCTPYe e(DeKTHBHICTh B yChoMy CBiTi. Horo
BUKOPUCTAaHHI B YKpaiHl JacTh 3MOTY PO3KPUTH HAsSBHHUM MOTEHLIAT O1p>KOBOIO
CEerMeHTY (POHJOBOTO PUHKY.
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CTATUCTUYHUI 3B'SI30K MI’)K BMICTAMHU
MEPKYPIIO TA ®TOPY Y BYTIJIBHOMY ILJIACTI Cs
LIAXTH «[MABJIOTPAJICHKA» (YKPATHA)

Iukos BaJiepiii BasepiiioBu4

KaHIUJIAT T€O0JI0T0-MIHEPATIOTIYHUX HAYK, TOIEHT,

Hauionansuuit TY «JlHipoBCchKa MOMITEXHIKaY, YKpaiHa,

CTapIMii HAyKOBHUM CHIBPOOITHUK,

1HCTUTYTY TeoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH Vkpainu, Ykpaina

JApemnak Ouexcanap CraHicaaBoBUY
KaHIUJIAT TEXHIYHUX HAYK, JTOICHT,
Hamionansauit TY «JlHipoBCchKa MOMITEXHIKay, YKpaiHa

IHamenko ITaBio CepritoBuu
KaHIHUJIAaT T€0JIOTTYHUX HAYK, CTapIINi HAYKOBHM CITIBPOOITHUK,
1HCTUTYTY reoTexHiuHoi MexaHiku iM. M.C. TlonsikoBa HAH VYkpainu, Ykpaina

bepe3nsik Ouena QuiekcanapiBHa
acnipanT,Harmionaneuuii TY «/lHIMpoBchKa NOJITEXHIKA», YKpaiHa

Yeueasn I1asao Ouieropuy
1HxeHep, HamionansHuii TY «JlHIpOBChKA MOMITEXHIKAY, YKpaiHa

Beryn. 3aranbHa akTyallbHICTh AOCTIPKEHHS BMICTY 13B's13Ky HQ Ta F y ByrinibHuX
mjactax OOyMOBJEHA iX BIJHOUIEHHSIM JO MEpPeNiKy «IOTEHUIHHO TOKCHUYHUX)»
€JIEMEHTIB y BYTLUI, Kl 3TJTHO HOPMAaTUBHHUM JIOKYMEHTaM MOBHMHHI OOOB'SI3KOBO
JOCITIDKYBaTHUCh.

OcranHi gocsrHeHHs. Panimie y ByTrulbHHX IUIacTax pI3HUX TE0JIOTO-
MPOMUCIIOBUX paiioHiB JloHOacy mepeBakHO JIOCHTIKYBaJIUCS TOKCUYHI Ta
MMOTEHIIITHO TOKCHYHI eJleMeHTH [1 - 267]. ¥V Toii e Jac, JOCIIKEHHS 3B’ I3Ky MIXK
BMmicTamu HQ Ta F y ByriibHOMY 1u1acTi cs mosis maxtu «llaBmorpaaceka» paHiiie He
BUKOHYBAJIHCS.

MeTta po6oTu: noJisirae y J0CJiKeH1 0COOIMBOCTEH 3B’ 3Ky KOHIIEHTpallii Hg Ta
F.y ByriibHOMy muiacti ¢s noJist maxtu «llaBmorpaacekay.

MeToauka aociixkeHb. GaKkTOJOTTYHOK OCHOBOIO poO0TH Oyiu pe3ysbTatu 83
KUIBKICHUX CHEKTpaidbHUX aHai3iB HQ ta F Bukonanux micnst 1981p. B neHTpasbHuX
cepTu(dikoBaHUX J1abOPaTOPissX BUPOOHUUYUX Te€0JOTOPO3BITYBAIIBHUX OpTraHi3allii
VYkpainu 3 marepiagy IJJaCTOBUX MNpo0 OTPUMAHMX BUPOOHMYMMHU 1 HAYKOBO-
JOCJIITHUIIbKUMU T1AMPUEMCTBAMH 1 OpTraHi3allisiMi Ta 0COOMCTO aBTOPaMH.

Pe3yabTatu 1ociiikedb. byno BHKOHAHO aHATITHYHI PO3PAaXyHKH BiAMOBIAHOCTI
EMIIIPUYHUX PO3MOJUIIB JTOCHIDKYBAaHUX KOMIOHEHTIB po3noainy [ayca. C miero
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MeTor Oynu po3paxoBani kpurtepii Jlimmedopca, Ilanipo-Yinka, Konmoropora —
CwmipHoBa Ta 3rogau xi-kBajapat [lipcona. Y Bcix BUMaakax pe3yJbTaTH PO3PAXYHKIB
MiATBEPIUIA  HEBIAMOBIIHICT JOCTIIPKYBaHUX BHUOIPOK HOPMAIBHOMY 3aKOHY
po3noaury. TakuM 4uHOM, I GBI PeaTiCTUIHOI OIIHKU IEHTPAIBHOI TCHSHITI
BMicTiB Hg Ta F 3aMmicTh 3HA4Ye€Hb CEPEIHBOTO apUPMETHIHOTO HEOOXiTHO
BUKOPHCTOBYBAaTH MeJiaHHI 3HAa4YeHHS. 3a pe3yJbTaTaMH KOPEJSAIIHHOTO aHali3y
BCTAQHOBJICHO CNAOKuil MpsMUN 3B'SI30K MK KOHIEHTpauismu Hg Ta F mpu npomy
koedimient kopessnii Ilipcona popiBHioe 0,22. 3a pe3ynbTaTamMu perpeciiHoro
aHaJi3y po3paxoBaHe JiHIMHE PIBHAHHS perpecii:
Hg = 0,2493 + 0,1967 - F

BucHoBku. AHali3 BUKOHAHUX JOCHIKEHb CBIAYMTH Mpo: 1) HEBIAMOBIAHICTH
EMITIPUYHUX BUOIPOK PO3MIIIHYTUX XaPAKTEPUCTUK HOPMAJILHOMY 3aKOHY PO3IMOJLTY;
2) dikcyeThes MOJNIMOIANBHOCTD po3noainy Hg ta F 3) BcTaHOBIICHO Tyke ClIaOKwHid
Ta 3BOPOTHUH 3B'I30K MK KOHIeHTpamismMu HQ ta F; 4) pospaxoBaHe piBHSHHS
perpecii  J03BOJIsi€ MPOTHO3YBATH JIMIIE 3arajbHl 3MIHM KOHIEHTpamid Hg y
BYT'UIbHOMY IIAacTi Cs oJid mwaxTh «IlaBrorpancekay.
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youth and the new generation : with the Abstracts of the XVII International Scientific
and Practical Conference, April 29-May 01, 2024, Zagreb, Croatia. — Zagreb, 2024. —
Pp. 102-131. — Pexxwum moctymy : https://ir.nmu.org.ua/handle/123456789/166810

117. YepuoOyxk O. 1. ITpo 3B’A30K MiXK reépMaHieEM Ta MOTYHICTIO Y BYT1JIbHOMY IIJIACTY
c8B maxtu «3axigHo-Jlondacbkay (Ykpaina) / YUepnoOyk Onexcanap IBaHoBuy, likos
Banepiii BanepitioBuu, Manapikesuu Bacuis Mukomnaiiosuy // Modern problems of the
environment, youth and the new generation : with the Abstracts of the XV1I International
Scientific and Practical Conference, April 29-May 01, 2024, Zagreb, Croatia. — Zagreb,
2024, — Pp. 132-160. — Pexum JTOCTYITY -
https://ir.nmu.org.ua/handle/123456789/166812

118. TIpo 3B'I30Kk Mk BMICTaMH T'€pMaHil0 Ta KOOaJbTy Y BYTUIbHOMY Iutacti cl0B
maxtu «CramkoBay (Ykpaina) / Imkos Banepiii Banepiiiouy, UepnoOyk Onekcanp
IBanoBuu, Ko3ap Mukona AuroHosud, pemmak Onekcanap CraniciaBoBud, Yeuenb
[TaBo Oneroeuu // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference (May
07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. — Pexwum
noctyty : https://ir.nmu.org.ua/handle/123456789/166852

119. TmkxoB B. B. T'eonoro-rexHomnoriydi oco6iuBocTi Po3mamiHiBcbKoro
HadTorazokoHgeHcatHoro pozosuiia (Ykpaina) / lmkoB Banepiit BanepiitoBuy,
Jpemmak Onekcannap CraniciaaBoBud, Yeuens [laBno Omerosuu // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal. —
Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYITY
https://ir.nmu.org.ua/handle/123456789/166853

200. YepnoOyxk O. L. TIpo cTratucTuuHmii 3B'130K Mi>K BMICTaMU T€PMaHii0 Ta MEPKYPIIO
y ByruibHOMY IiacTi ¢10B maxtu «CramkoBa» (Ykpaina) / UepnoOyk Ousekcanap
IBanoBuu, ImkoB Baepiit Banepiitiouu, I[lamenko IlaBno CepritioBuu // Actual
scientific ideas of the development of the latest technologies : with the Abstracts of the
XVIII International Scientific and Practical Conference, May 06-08, 2024, Lisbon,
Portugal.  -Lisbon, 2024. - Pp. 98-126. - Pexum  jgocrymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. ImkoB B. B. TI'comoro-texnomnoriuyni oco6iauBocTi CepeaHsaKiBCHKOTo
HadTorazokoHAeHcaTHOTO poxoBuia (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpermrmak Onexcanap CranicinaBosud, Yeuens [Tasno Onerosuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. — Pp.
89-119. — Pexxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'I30K MIXK BMICTaMHM T'€pMaHII0 Ta HIKEIO y BYruUlbHOMY Iutacti cl0B maxtu
«CramkoBa» (Ykpaina) / lmkoB Bainepiit BanepiiioBny, YepHoOyk Omnekcanip
IBanoBuu, Kozap Mukona Antonosuy, pemmak Onexcanap CraniciaBoBud, Yeuenb
[MTaryio Onerosuy // Creative business management and implementation of new ideas :
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with the Proceedings of the 19th International Scientific and Practical Conference (May
14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — Pexxum jmoctymy :
https://ir.nmu.org.ua/handle/123456789/166864

203. YepuoOyk O. 1. IIpo 3B's130k Mik BMICTaMH repMaHiio Ta (Topy y BYTiUIBHOMY
wiacti ¢10B maxTtu «CramkoBay (Ykpaina) / UepHoOyk Onexkcannp IBanoBuy, likos
Banepiit Banepiitiouu, Ilamenko IlaBmo Cepriviosuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. — Pp.
120-149. — Pesxum poctymy - https://ir.nmu.org.ua/handle/123456789/166866

204, TIpo craTUCTUYHUMN 3B'A30K MDK BMICTaMU IepMaHIl0 Ta BaHAJIIO y BYTUILHOMY
rtacti ¢10B maxtu «CramkoBay (Ykpaina) / [mikos Banepiit BanepiitoBuy, UepHoOyk
Onexkcannp IBanoBuuy, Kozap Mukona AnTtoHOBHY, [Ipemmak Onexcanap
CraniciaBoBuu, Yeuens IlaBmo Oserosuu // Trends in the development of quality
training of future specialists : with the Proceedings of the 20th International Scientific
and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. — Pp. 79-112.
— Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImkoB B. B. T'eomoro-texHomoriudai ocoOmmBocTi  CoOJOXIBCHKOTO
ra3okoHjieHcaTHoro ponoBuuia (Ykpaina) / ImkoB Banepiii BanepiitoBuu, Jlpemimak
Omnekcanap CranicnaBoBuy, Yewens [TaBmo Omerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-150.
— Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166934

206. ImkoB B. B. IIpo craructuyHmii 3B'130K M1’ BMICTaMHU T€PMaHi0 Ta OCPUIIIIO Yy
ByruteHOMY miacTi ¢10B maxtu «CramkoBay» (Ykpaina) / ko Banepiit Banepiitouy,
Yepuooyk Onekcanap IBanosuu, ITamenko ITasio Cepriiiosuu // Problems of solving
global problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 151-180.
— Pexxum goctymny : https://ir.nmu.org.ua/handle/123456789/166938

207. 3B'A30Kk MK BMiCTaMH Te€pMaHil0 Ta XpoMmy y ByriuibHOMY miacti cl0B maxtu
«CramkoBa» (Ykpaina) / lmkoB Bainepiit BanepiiioBny, YepHoOyk Oumnekcanip
IBanoBuu, Kozap Mukona Antonosuy, Jpemmak Onexcanap CraniciaBoBud, Yeuenb
ITaBno Onerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexum
noctymy : https://ir.nmu.org.ua/handle/123456789/167021

208. ImkoB B. B. [Ipo cTaructryHmii 3B'SI30K MIXK BMICTaMH T€pMaHIIO Ta apCceHy y
ByruteHOMY 1iacTi ¢10B maxtu «CramkoBay (Ykpaina) / ko Banepiit BanepiitoBuy,
YeproOyk Omnexcanap IBanosuy, [Namenko ITaBno CepritioBuy // Theoretical methods
of research of the latest problems : with the Abstracts of the XXI International Scientific
and Practical Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. —
Pp. 155-185. — Pexxum noctymny : https://ir.nmu.org.ua/handle/123456789/167026

209. TmkoB B. B. TI'eonoro-texnosioriuni oco6mmBocti CodiiBChbKOro Ha(pTOBOTO
ponoBumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onekcanmap
CranicmaBosuu, Yeuens Ilasno Omerosuu // Theoretical methods of research of the
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latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-216.
— Pexxum ngoctymny : https://ir.nmu.org.ua/handle/123456789/167032

210. TIpo 3B'130K Mi>k BMICTaMH T€pPMaHII0 Ta CBUHIIIO Y BYTUTbHOMY Tu1acTi ¢10B maxTu
«CramkoBa» (Ykpaina) / Imkxo Banepiit BanepiiioBuu, YepnoOyk Onexcanap
IBanoBuy, Kozap Mukona AuronoBuy, [pemmak Onekcanap CranicnaBoBuy, Yeuenb
[TaBo Oserosuy // Actual problems in education and introduction of new technologies
. with the Proceedings of the 22nd International Scientific and Practical Conference
(June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-113. — Pexxum
noctymy : http://ir.nmu.org.ua/handle/123456789/167056

211. ImxoB B. B. Ilpo cTaTUCTHYHMI 3B'S30K MDK BMICTaMHU TE€pPMaHIIO Ta CIpKU
3arayibHOi y ByruibHOMY Tutacti c10B maxtu «CramkoBay (Ykpaina) / luikoB Banepiit
Banepiiiopuu, YeprnoOyk Omexcanap IBanoBuu, Ilamenko IlaBmo CepriiioBuy //
Methodology and organization of scientific research : with the Abstracts of the XXII
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. —
Berlin, 2024. — Pp. 133-163. - Pexum JOCTYITY
http://ir.nmu.org.ua/handle/123456789/167057

212. Imkxoe B. B. T'eomoro-texnomnoridai  o0co6auBocTi Cyx0101iBCHKOTO
Ha(TorazokoHaeHcatHoro pozosuia (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
Hpemrmak Onexcanap CranicnaBoud, Yeuens ITaBmo Onerosuy // Methodology and
organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin, 2024.
— Pp. 164-194. — Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/167058

213. TIpo 3B'SI30K MiK BMICTaMH T€pMaHil0 Ta MOTY>KHICTIO BYTUIbHOTO Iacty c¢l0B
maxtu «CramkoBay (Ykpaina) / lmkos Banepiit BanepiiioBuya, Uepnobyk Onexcanp
IBanoBu4, Kozap Muxona AuroHosud, [pemmak Onekcanap CraniciaBoud, Yeuenb
ITaBno Onerosuy // World ways and methods of improving outdated theories and trends
- with the Proceedings of the 23rd International Scientific and Practical Conference (June
11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp. 64-97. — Pexum nmoctyny :
https://ir.nmu.org.ua/handle/123456789/167106

214. TmxoB B. B. IIpo reosnoro-rexHosioriudi ocoomBocTi CxiaH0-XapKiBILIBCHKOTO
ra3okoHjieHcaTHoro ponoBuila (Ykpaina) / ImkoB Banepiit BanepiiioBuu, bepesnsk
Onena OnekcanapiBaa, Yeuens [Tao Onerosuy // The current state of the organization
of scientific activity in the world : with the Abstracts of the XXIII International Scientific
and Practical Conference, June 10-12, 2024, Madrid, Spain. — Madrid, 2024. — Pp. 134-
165. — Pexxum nmoctymny :http://ir.nmu.org.ua/handle/123456789/167107

215. TmxoB B. B. Cratuctuunuii 3B'A30K MK BMICTaMH T€PMaHII0 Ta 30JILHICTIO Y
ByruteHOMY 1iacTi ¢10B maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiitoBuy,
YepruoOyk Onekcanap IBanosuu, [Namenko ITasmo Cepritiosud // The current state of
the organization of scientific activity in the world : with the Abstracts of the XXIII
International Scientific and Practical Conference, June 10-12, 2024, Madrid, Spain. —
Madrid, 2024. — Pp. 166-196. — Pexum JOCTYIIY
http://ir.nmu.org.ua/handle/123456789/167108
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216. 3B'130K MK BMICTaMH T€pMaHil0 Ta XpOMY Yy BYTUIBHOMY IIIACTi C5 MIAXTH
«ITaBnorpanceka» (Ykpaina) / ImkoB Banepiii BanepiitoBuu, YepHoOyk Onexkcanap
IBanoBuy, Ko3ap Mukona AuronoBuy, [pemmak Onekcanap CranicnaBoBuy, Yeuenb
[TaBo Onerosuu // Technologies of scientists and implementation of modern methods :
with the Proceedings of the 24th International Scientific and Practical Conference (June
18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. — Pexum
noctyty : https://ir.nmu.org.ua/handle/123456789/167173

217. ImkxoB B. B. T'eonmoro-rexHomnoriydi ocoOnuBocTi  TananaiBCbKOro
ra3okoHjieHcaTHoro ponoBuia (Ykpaina) / ImkoB Banepiit BanepiiioBuu, bepesnsk
Ounexcannp Onekcanaposud, Yedens [TaBno Onerosuu // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143.—-
Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167174

218. ImikoB B. B. IIpo cratuctuyHmii 3B'130K MK BMICTaMH T€pPMaHi0 Ta OEPUIIIIO Yy
ByruibHOMY Iutacti ¢S5 mmaxTtu «[laBmorpaacekay (Ykpaina) / ImkoB Banepiit
Banepiiiouu, UeproOyk Omnekcannp IBanoBuu, [lamenko IlaBno CepriiioBuy //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
Rome, 2024, - Pp. 144-174. — Pexum JOCTYITY :
https://ir.nmu.org.ua/handle/123456789/167175

219. ImxoB B. B. I'eonoro-texHosorigadi oco0auBocTi TpocTSHEIbKOro HahTOBOTO
pomoBumia (Ykpaina) / ImkoB Banepiii BanepiioBuu, bepesnsak Onexcanap
Ounexcanaposud, Yeuens [Tasno Onerosud // Problems with distance learning and ways
to solve them : with the Abstracts of the XXV International Scientific and Practical
Conference, June 24-26, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 89-120. —
Pesxum moctymy : https://ir.nmu.org.ua/handle/123456789/167221

220. ImkoB B. B. I'eonoro-texnonoriuni ocoommBocTi TypyTHHCHEKOTO Ha(hTOBOTO
ponosuma (Ykpaina) / ImkoB Banepiii Banepiliouu, bepesnsk Onekcanap
Omnekcanaposud, Yeuens [TaBno Onerosuu // Innovations in modern education: local
and global context : with the Abstracts of the XXV International Scientific and Practical
Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 37-68. —
Pesxxum nmocrymy : https://ir.nmu.org.ua/handle/123456789/167226

221. ImxoB B. B. T'eonoro-texHonoriuai  ocoOMmMBOCTI  XYyXpSHCHKOTO
HadTorazokoHaeHcarHoro ponopuia (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
bepesnsk Onena OnexcanmapiBaa, Yeuens ITasmo Oserosuu // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal. —
Lisbon, 2024. — Pp. 30-61. — Pesxxum TOCTYITY
- https://ir.nmu.org.ua/handle/123456789/167297

222. TmxoB B. B. I'eosioro-rexHosoriuni 0cooJuBocTi YepBOHO3asIpChKOIO T'a30BOTO
pomosumia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, bBepesnsk Omnekcanap
Ounexcannposud, Yeuens [1aBno Onerosuy // Development of science in the conditions
of deepening European integration processes: with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
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Rome, 2024. — Pp. 78-108. — Pexxum JOCTYITY
- http://ir.nmu.org.ua/handle/123456789/167336

223. ImxoB B.B., backesnu O.C., Ko3iit €.C., JIpenmak O.C., ITamenko I1.C., Ko3zap
M.A., Kac’saerko T.M. (2024). OcoGauBOCTI 3MIHM TOHKOI KPUCTATIYHOI CTPYKTYPH
kBapiry CHHSIBCHKOTO POJIOBHINA IPAHITIB i1 BIULTMBOM OypOBHOYXOBUX po0iIT. 301pHUK
HaykoBux mpamb HI'Y. Ne 76. C. 142-157. https://doi.org/10.33271/crpnmu/76.142
224. TmixoB B.B., Ko3iit €.C., Uepnooyxk O.1., [Tamenko I1.C., Kozap M.A., [pemmak
0O.C. (2024). [IpocTtopoBuil po3MO/Iii FepMaHiio y ByTUJIbHOMY IUIACTI C7” MOJIS IAXTH
«IlaBnorpaacebkay. 30ipHuK  HaykoBux  mnpamb  HIY. Ne76. C. 158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcobIMBOCTI pO3MOALTY Ta 3B’SI3Ky T€pMaHI0, 30JbHOCTI Ta OEpUIIiI0 y BYTLLII
iacTa ¢S5 noss maxTt «biarogathay / B. B. Imkos, €. C. Koziit, O. 1. UepaoOyk, M.A.
Kozap, II. C.ITamenko, O. C. Jlpemmak // Texnosorii i mpolecu y TipHHITBI Ta
OyIiBHUIITBI : 30ipKa Te3 HAyKOBO-TpakTH4HOI KoH(epeHmii. — Jlyupk @ JIBH3
«dorHTVY», 2024. — C. 9-17. — Pexum JOCTYITy
http://ir.nmu.org.ua/handle/123456789/167503

226. Bruiup OypoBHOYXOBUX pOOIT Ha PO3MIPH €JIEMEHTAPHOT KOMIPKH KPUCTATIYHOI
rpaTtku kBapiyy CuHsaBCchKOro pojosuiia rpanitis / B. B. Tikos, O. C. backesuy, €. C.
Koziit, O. C. Hpemmak, T. M. Kac’ssnenko // TexHOJOT1i 1 IPOLIECH y TIPHUIITBI Ta
OyIniBHMLTBI : 30ipKka Te€3 HAYKOBO-IPAaKTHYHOI  KOH(pepeHuii. —  Jlympk:
JABH3 «lonHTVY», 2024. — C. 22-31. - Pexxum JOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CTaTUCTUYHUI 3B'SI30K MIXK BMICTaMU OEpHIIIIO Ta CIPKH 3arajibHO1 Y BYTUILHOMY
wiacti ¢S5 maxtu «[laBnorpaacekay (Ykpaina) / ImkoB Banepiii BanepiiioBuy,
[Tamenko IlaBno CeprivioBuy, Kozap Mukomna AntoHoBuu, [Ipemmak Onekcanmup
CranicinaBoBuu, Yeuenp [laBno Onerosuu // Methodological aspects of education:
achievements and prospects : with the Proceedings of the XXXI International Scientific
and Practical Conference (August 06 — 09, 2024) Rotterdam, Netherlands. — Rotterdam,
2024. — Pp. 44-80. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167655
228. TmkoB B. B. I'eomnoro-texHosoriuni oco0auBocTi SpomriBcbkoro HagTOBOTO
ponosuina (Ykpaina) / ko Banepiii BanepitioBny, bepesnsik Onena OnekcanapiBHa,
Yeuens [TaBmo Onerosuu // Problems of training a modern specialist: theory, history,
practice: with the Abstracts of XXXI International Scientific and Practical Conference,
August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85. — Pexum
goctymy: https://ir.nmu.org.ua/handle/123456789/167656

229. Timxog B. B. 3B's130k M1 BMiCTaMu apCeHY Ta CIPKH 3araJibHO1 y BYT1JIbHOMY TUTACTI
c5 maxtu «llaBmorpaaceka» (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [[pemimak
Ounekcanap CranicinaBoBud, Ilamenko ITaBno Cepriiiosuu // Problems of training a
modern specialist: theory, history, practice : with the Abstracts of XXXI International
Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024.
— Pp. 86-117. — Pesxxum nocrymy: https://ir.nmu.org.ua/handle/123456789/167657

229. ImikoB B. B. 3B'130k M1k BMicTamMu (GTOPY Ta CIpKH 3arajibHOi Y BYT1JIbHOMY IJ1aCTI
c5 maxtu «llaBnorpaaceka» (Ykpaina)/ ImkoB Banepiit BanepiiioBuu, [Ipermmax
Onekcanap CranicnaBoBud, Ilamenko IlaBmo CepriiioBuu // Actual problems of
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professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167746

230. ImkoB B. B. OcHoBHI oco0nmBocTi OymoBu 3axigHO-XapKiBIIBCHKOTO
HadTorazokoHAeHcaTHOTO poaoBuma (Ykpaina) / ImkoB Banepiit BanepiiioBuy,
bepesnsk Onena OmekcanpapiBaa, Yedens I[laBno Omerosuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024. — Pp. 15-47. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167745

231. CtatucTUYHU 3B'SI30K MIXK BMICTaMH OE€PUIIIIO Ta CIPKHU 3arajibHOi Y BYT'UIbHOMY
wiacti ¢S5 maxtu «[laBmorpanceka» (Ykpaina) / lmko Banepiit BanepiiioBuy,
[Tamenko IlaBno CepriiioBuy, Kozap Mukona AntoHoBuu, [pemmak Oinekcanip
CranicnaBoBud, Yeuens [TaBmo Onerosuy // Social adaptation of the individual in the
conditions of social transformations : with the proceedings of the XXXII International
Scientific and Practical Conference (August 13 — 16, 2024) Hamburg, Germany. —
Hamburg, 2024. — Pp. 43-79. - Pexum
nocrtymy: https://ir.nmu.org.ua/handle/123456789/167747

232. XaputronoB M.M., Pyna [.B., Maptunosa H.B., 3omotoBceka O.B., bepesnsk O.0.
(2024) OcobGauBOCTI IPOIECIB TEPMOJII3Y BYT1IHHOI 30JI1 BUHOCY Ta OCaAy CTIYHUX BOJ
OKpEMO Ta B cyMili 3 6ioMacoro eHeprokyiabTyp. Exonoriuni Hayku, Ne3(54). — C.113-
120. https://doi.org/10.32846/2306-9716/2024.ec0.3-54.17

233. [Ipo 0coOMMBOCTI CTATUCTUYHOTO 3B'Si3Ka MK BMICTAMU KOOQJIBTYy Ta CIPKH
3arajbHOI y BYrulbHOMY IuiacTi c¢5 miaxtu «lIlaBmorpaaceka» (Ykpaina) / Imikos
Banepii BanepiiioBuu, Ilamenko IlaBmo CepritioBuu, Ko3ap Mukoma AHTOHOBHY,
bepesnsik Onena OnekcannpiBHa, I'paboBenbkuii AnpOept €BreHosuy // Innovative
scientific research: theory, methodology, practice : Proceedings of the | International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. — Pp. 61-97. — Pesxum noctymy: https://ir.nmu.org.ua/handle/123456789/167971
234. TIpo 3B'130K MiK BMICTaMH BaHAII0 Ta CIPKH 3arajbHOI Y BYT1IIBHOMY IIJIACTi €5
mraxtu «llaBrmorpaacekay (Ykpaina) / ko Banepiit Banepitiopuy, [Tamenko [1aBio
CepriitioBuy, Kozap Mukona AntonoBud, bepesnsak Oinena OnekcanipiBHa, Yeuenb
[Tarmo Oneroruu // Integration of science and practice as a mechanism of effective
development : Proceedings of the Il International Scientific and Practical
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BIJI TEOPII 1O I'lOBAJIBHOI'O 3ACTOCYBAHHSI
MPHK-BAKIIMH Y BIAIIOBI/Ib HA BUK/IUKH
HAHIAEMII

Korniienko Alina,
Ph.D., Associate Professor
Taras Shevchenko National University of Kyiv

[Tosiea mepmioi Bakmuwau npotu Kosig-19 (COVID-19) y 2020 p. crana
HECIO/IIBAHUM, aJie 3HAKOBUM JOCSTHEHHSIM cy4acHOi HayKu. OUiKyBaHHS MEAUYHOI
CHUILHOTH OyJIM MOMIPKOBaHUMHU — €(EeKTUBHICTh Ha piBHI 70% yxe BBaxamnacs O
BaromuM ycmixoMm. [IpoTe pe3ynapTaTH KIIHIYHUX BUMIPOOYBaHb IEPEBEPUINIH
MIPOTHO3M, 3aCBIIYMBIIHN PiBEeHb 3axuUcTy noHaa 90%. Takuil moKa3HUK, TOCITHYTUH Yy
BUHSITKOBO CTHCJI TEPMIHH, CTaB O€3MpElEEHTHUM y CBITOBIM MPAKTHUIl PO3POOKU
BaKIIMH.

Kommanii baitontek (BioNTech) 1 Moagepna (Moderna) po3po0uiiv BakIiMHU Ha
ocHOB1 HOBOi TexHojorii — MPHK (matpuunoi PHK). Ha Biagminy Bia TpaauiiitHuX
BAaKIIUH, 110 BUKOPUCTOBYIOTh OcJla0ieHl Bipycu abo ix kommnoHeHTH, MPHK
MEPEHOCUTh THCTPYKIIli, Kl 3MYIIYIOTh KJIITUHU OpPraHi3My CaMOCTIHHO BUPOOJIATH
dbparMeHT Bipycy — JAocTaTHIi it popmyBaHHs iIMyHHOI BifnoBial. [IIBUaKicTs 1
MacmTad po3poOKH CTaIM MOKJIMBUMH 3aBASKA TPOCTOTI TEXHOJIOTii: HOBUM
MPOTOTHUI BaKIIMHU MO>KHA CTBOPHUTH 3a JiiueH1 JHi. [le BukimKano 3aiikaBieHHs HE
JUIe BYCHHMX, a ¥ 1HBecTOpiB Ta OnaromiiHux ¢onmiB. e mo mammemii MPHK
po3rusgianacs K MOTeHIIMHUM IHCTPYMEHT y 00pOoThO1 3 XBOpoOaMu, sIK1 TpaIuIliiiHa
(apmarieBTUKa 4acTo irHopye. [1]

Ha nymky nocninuukiB, MPHK Moske 3MIHUTH caM MiaXiJl 10 CTBOPEHHS BaKI[MH
1 J1iK1B. I{e He TPOCTO TEXHOJIOT1s OJIHIET €MOXaTbHOT BAKIIMHU — 11€ OCHOBA JJI1 HOBO1
epy B MEAMIIMHI, SIKa TO3BOJUTH IIBUIIE pearyBaTH Ha €miieMii, yJJOCKOHAIIOBATH
1CHYI0U1 MpenapaTv i CTBOPIOBATH Te, 1110 paHile 0YJI0 TEXHIYHO HEMOXKJIUBUM.

VYenix MPHK-Bakiina He OyB HECIOIBaHKOIO /JI BCIX. YTOpPChKa O10XIMIKHHS
Katanin Kapiko mociimxysana 10 TexHomnoriio me 3 ki 1980-x pp. i cminbha
poborta 3 imyHosiorom Jlpto Balicmanom y [leHCHIIbBAaHCHKOMY YHIBEPCHUTETI 3aKjiaja
HayKOBY OCHOBY JUIsl pO3p0oOKH BakiuH baiioHTek Ta MozepHa. 3a 111 JOCATHEHHS Y
2023 p. o6ox yuenunx ygpocroeHo HobeniBchkoi mpemii 3 (izionorii abo MeauIuHu.

I xoua wonmemnis BukopuctanHs MPHK mpocra mpote peamizarmis 1iei imei
BUMAarajia IoJO0JIaHHS YUCJICHHUX Mepemkod. ImyHHa cucrema cnpunimae PHK sk
3arpo3y, a ii CHMHTETHYHI (JOPMU HEPITKO BUKJIMKAIM TOKCHYHI peakiii. Uepes 1ie
npotaroM tpusanoro yacy MPHK BBaxanmacst HaaATO TEOPETUYHOIO 11 TPAKTUYHOTO
3actocyBanHs. Jlume y 2004 p. Kapiko Tta BaiicmMaHny Bmajiocs CTBOPUTH BapiaHT
MPHK, 31aTHUT HEMOMITHO MpaltoBaTH B KJIITUHI 0€3 HeOaxaHuX e(ekTiB. [1]

[Tangemis Kosin-19 nponemonctpysana edexruBHicth MPHK y Hang3Buuaiiniii
cutyanii. Tenep HaykoBa CHUIbHOTa 30CEpPEIKEHA Ha TOMY, 100 MEepeBIpUTH i
YHIBEpCAIBHICTh Y OOpPOTHO1 3 1HIIMMM 3aXBOpPIOBaHHSIMHU. HalOMMKuuM BETUKUM
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3acrocyBanHaM MPHK-TexHomorii Mmoxke ctatu 00poTh0a HE 3 HOBUM BIpYCOM, a 3
no6pe BimomMuM — rpuroM. [lompu mmpoke po3noBCIOXKEHHS BaKLIWH, TPUIT IIOPIYHO
cnpuunnsie nonag 300 tuc. cmeptei y cBiti. EQekTUBHICTh TpagUIIHUX IIETNICHB
94acTO € HU3bKOIO: 3a JaHUMU LIeHTpy 3 KOHTPOJIO Ta MPOPIIAKTUKU 3aXBOPIOBaHb B
CLIA (CDC), y nesiki poku BoHa He niepesutrye 10-30%.

Hocnigauk HopOept Ilapai ta #ioro xomanga B YHiBepcuteTi IleHcuiabBaHii
MPaITio0Th Haj yHiBepcambHOIO MPHK-BakimHOI0 — 0HOpA30BUM IIETUICHHSIM, SKE
3a0e3nedyyBaTuMe 3aXUCT Ha KIJIbKa poOKiB. 3aBlsku TexHozorii MPHK moxmuBo
BMICTUTH 710 12—14 MilieHe# B 0HY /103y, OXOILUTIOIOYH Pi3HI BapiaHTH BIPYCY.

Kowmmanis 3idiyc Bakcuns (Ziphius Vaccines), 3acHoBana B benbrii 2019 poky
s po3pooku MPHK-Teparii paky, mig gyac manaemii nepeopieHTyBanacs Ha 60poTbOy
3 iH(pekiiHuMU XxBopobamu. 3a nonomororo MPHK-matdopmu noteHIiiiny BakIuHy
MO>KHa PO3pOOUTH BKe 3a IIICTh THXHIB. IIIBUaKKI Tporpec y TEXHOJIOTI 1aB 3MOTy
HaBITh HEBEJIMKUM JIA00paTOPiAM pO3pOOIIATH HOBI PIIIICHHS, K1 MOTIM MacIITa0yIOTh
BeNMKI KoMmaHii. Bupoouuui noryxunocti 1yist MPHK yxe cranu cranum enemMeHTOM
rJ100aIbHOI IHPPACTPYKTYPH, @ HOBI KOMIIAHIi IIOJIHA BXOAATH Y LI0 cdepy. [1]

MPHK-BUpOOHMIITBO Tako» CTa€ KOMMOAKTHIMMM. SIKIIO TpajuiiiiiHa BakKIMHA
noTpedye cKiIagHoro M Benukoro odbsagHaHHsA, To MPHK MoxHa cuHTe3dyBatu y
MPUCTPOSX pO3MipoM 13 npuHTep. Y Benukiii bpurtaHii Ha1 TAKMM PIIIEHHSM MPALIO€
koMmaHga ["appica Makaropica B MeXax ypsAJIOBOTO MPO€EKTy Xal 13 BUPOOHUIITBA
BakiuH MaitoyTtHeoro (Future Vaccine Manufacturing Hub). 1li mpuctpoi MoxyTh
MpaIoBaTi B JIIKapHIX, a B YMOBax IMaHJeMii — CTaTH YaCTUHOIO HaIllOHAJIbHOI
1H(DpaCTPYKTypH.

Ha nymky nocmimnukiB, norermian MPHK 3nauHOo OinbIuii, HI)K CTBOPEHHS
BaKIIMH. 3a cioBaMu OiojorvHI AHHM biiekHi, BxKe 3apa3 BUBYAIOTHCS CITIOCOOM TOYHO
nocrasisiti MPHK y meBHI opranu, 3MiHIOBAaTH TPHUBAIICTH 11 il Ta MIHIMI3yBaTH
no6iuni edextu. Kartamin Kapiko nependauae mnosisy MPHK-mpenaparis, siki
aKTUBYIOTHCS JIMIIE B TIEBHUX KIITHHAX a00 MPAIIOIOTH 13 TOYHO 3alaHUM YacoM JIii.

Possutok  MPHK-texnomoriii, mnpumBuamennii mnaHgemiero  Kosig-19,
O3HAMEHYBaB IOYAaTOK HOBOi €py y BAKIMHOJOII Ta MOJEKYJSIPHIM MEIWIIHHI.
CnouaTky cripuiiHsTa K BUcOKocnemiam3oBaHa ijed, MPHK crana yHiBepcanibHOIO
m1aTpopMor0, 3JaTHOK He Juile e(QEeKTUBHO MNpPOTHAISATH Bipycam, a W
TpaHc(opMyBaTH MiAXI [0 JIKyBaHHS XPOHIYHMX, PIAKICHUX Ta TE€HETUYHUX
3aXBOPIOBaHb.

[i xmovoBi nepeBaru — IMBUAKICTh PO3POOKH, THYUYKICTh 1 MOTEHIANT JIs
MacitadyBadfs. [loganein TOCTIIKEHHS PO3IIUPIOIOTh TOPU3OHTHU: BiJ PO3POOKH
YVHIBEpCAJIbHUX IIEMJIEHb 0 TEPCOHATI30BAHUX JIKIB, SIKI MOXYTh BUTOTOBIISITUCS
JIOKaJIbHO 200 HAaBITh aBTOHOMHO, Y KOMIIAKTHUX TIPUCTPOSIX.

[Mangemis KoBia-19 crumymioBana Ge3nperieieHTHY MIXKHApPOJHY CHIBOPALIO B
Haylli, 0 3HaYyHO Tpuckopuio posyminHsa Bipycy CAPC-KoB-2 (SARS-CoV-2),
METO/IB MOro J1arHOCTHKH, JIIKYBaHHS Ta MpoQiIakTUKU. Takuil AOCBiJ, HA AYMKY
Opranizanii eKkoHOMIYHOro cHiBpoOiTHUITBA Ta po3BUTKY (OECP), moxe cratu
OCHOBOIO ISl OLIbII CTIMKOI Ta BIAKPUTOI MOJENl HAYKOBUX JIOCTIKEHb Y
MaiiOyTHBOMY.
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Pazom 13 gocsaraennsmu 3BiT OECP “InHoBartii B Hay1i i TexHomorisx — 20217
BKa3y€e Ha PU3UKU: EKOHOMIYHA KPH3a MOXKE 3MEHIIINTH 1HBECTHUIIIT SIK 3 OOKY JIepKaB,
Tak 1 3 OOKy Oi3Hecy, IO TMOCTaBUTh IiJl 3arpo3y IHHOBAIIWHUIN TMOTEHINAT Y
KPUTUYHUUN JJIs1 JTIOICTBA Mepiof. [2]

VY nepmui micsni nangemii kpainu OECP suninmmum 6musbko 5 muipa gon. CIIA na
nocaimkenHs Kosia-19. YV 2020 p. 3pocnu inBectuii B HI/IKP 3 60ky mudposoro ta
(bapMalleBTUYHOTO CEKTOPIB, TOJl K aBTOMOOUIbHA W 0OOpPOHHA ray3i CKOPOTHIIU
Butpatu. byno omyOiikoBaHO TOHAJ 75 THC. HAYKOBUX CTaTeH, OUIBIIICTh — Y
BikpuToMy aoctyni. HaitaktusHime myomikyBamu CHIA ta Kuraii. [locnigHuibka
TISJBHICT, TpUBaJIa TMOMPU OOMEXKEHHS, IepEeBaXHO 3aBASIKU  ITU(OPOBUM
IHCTpyMEHTaM 1 BIIKpUTUM Oa3aM JaHuX. [3]

[Tanpemiss 3poOmia HAYKOBIIB MyOJIYHUMH KOMYHIKATOpaMmH, 3MYCHUBIIHM iX
NOSICHIOBATH CKJIAaJHy Ta 3MIHHY 1HQOpMalito mupokomy 3arany. lle cmopusio
3MIIHEHHIO JIOBIpM 10 HAyKW, ajié BOJHOYAC BHCBITIMIO HEOOXITHICTH Kparmoi
ypsAA0BOT KOMYHIKalli 100 PU3UKIB Ta HeBU3HaueHOcTel. biodapmaiieBTHUHI
KOMIaH1i, CHUJIBHO 3 YHIBEPCUTETAMHU Ta CTapTamnamu, BIAITpald KJIOYOBY pOJb Y
PO3p0o0II1 BaKIMH 1 Tepalliid, 3a1I04aTKyBABIIN COTHI KJIIHIYHUX JOCHIIKECHb.

[Tangemist He nuIe oroimia MPoOJIeMH, a i MPHUIIBUIIINIA HU3KY MTO3UTUBHUX
3MIH: BIIKPUTHM JOCTYyH JO pe3yJbTaTiB JOCHIIKEHb, PO3BUTOK LHUPPOBOI
1HPpaCTpyKTypH, MIDKHAPOJHE CHIBPOOITHUITBO Ta HOBI MyOJIYHO-TIPUBATHI
nmaptHepcTBa. LI 3pylIeHHS MOXYTh CTaTH OCHOBOKO JIJIi OUIBII BIIKPUTOI,
e(peKTUBHOI Ta CTIMKOI IN100anbHOi HaykKoBOi cuctemu. llannemMis TakoX BHsBHIIA
CTPYKTYpHI BaJll y CHCTEMax HayKOBOro (piHAHCyBaHHS, 110 BHMArae Ieperisay
JIep>KaBHOI HAyKOBO1 MOJIITUKH. [3]

HaykoBil cTaJii MOMITHUMH Yy4YaCHUKaMHU IyOJIIYHOTO JTUCKYPCY, HaJlalouu
EKCIIepTHI TOSCHEHHS Ta CHOPHUSIOYM JOBIpl CyCHUIbCTBA 10 Hayku. B ymoBax
HEBHM3HAYEHOCT1 YPSIU MAlOTh YiTKO M BIJMOBIJAJIbHO KOMYHIKYBAaTH HAyKOBI JaHi,
BU3HAIOYH MOKIIUBI PU3HKH Ta TIOMUJIKH.

He3Baxatoun Ha OOMEXKEHHS, JOCHIJIHUKH MPOAOBXKHWIA POOOTY 3aBISKH
uM(ppOBUM IHCTpYMEHTaM 1 BIIKpPUTUM JaHuUM. [IpuBaTHUl CEKTOp, OCOOJIMBO
0logapmalieBTUUHI KOMIIaHIi, AKTUBHO JOJIYYHBCS 10 PO3POOKM IHHOBALIIITHUX PIILIEHb
1 BaKIIMH.

VYenix MPHK-Bakuuu npotu KoBin-19 mpoaemMoHCTpyBaB He JMIIE TEXHIYHY
e(heKTUBHICTh HOBOi Ol0TeXHOJOriyHOi MmiIatdhopmu, a ¥ T TpaHchopmaiiHun
MOTEHITIAN JUIsi MEIUIIMHUA 3arajoM. 3aBJSIKW IIBUAKOCTI PO3POOKH, THYYKOCTI Ta
MOXJIMBOCTI MaciuTadyBanHss MPHK-texHomoOrii cTanu KiItO40BUM 1HCTPYMEHTOM Y
BIJIMOBIAb Ha TNI00aIbHy Kpu3y. BogHouac manaemist CTUMYJIIOBajia 0e3npeLeIeHTHY
MDKHApOJIHY HAayKOBY CHIBITpaIfto, MU(PPOBI3aIli0 JOCIIIKEHb Ta BIIKPUTUNA OOMIH
3HAHHAMU — (PAKTOPH, 110 MOXKYTh CTaTH MATPYHTSAM JJIsi HOBOT MOJIEJII OpraHi3altii
HAYKH.

[Tonpu me, KpW30BHWI IOCBiN BUSBUB HHU3KY BHUKJIHMKIB, 30KpeMa HEIOCTaTHE
(diHaHCYBaHHS JIOCHIJI)KEHb y HM3II CEKTOpiB, MOTpedy B aJanTUBHIA HayKOBIH
MOJITHUIIl Ta HEOOXIAHICTh €(PEKTUBHOI KOMYHIKAIlli MK HayKOwo, YpsaoM 1
cycninbetBoM. Hamanmi pozsutok MPHK-TexHom0OT# BiAKpUBa€E HOBI MEPCIIEKTUBU —
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B1J1 YHIBEpCAJIbHUX BaKIIMH J0 MEPCOHATI30BaHUX METO/IIB JIIKYBaHHS. 30€pEKECHHS Ta
MOCHUJICHHS JIOCATHYTOTO MPOrpecy BUMAaraTuMe CTIMKUX 1HCTUTYIIMHUX MEXaHi3MIB,
CTpaTeriuHuX 1HBECTULIN 1 CYCIITIBHOI JJOBIPU A0 HAYKH.
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IHHEPCIIEKTUBU 3ACTOCYBAHHA XBUJIbOBUX
JJAHIIOT'OBUX ITEPEJAY B IPUBOJAX
TEXHOJOI'TYHUX MANINH

Cyrio6os Bosiogumup BacuiaboBuu
[Ipodecop, AOKTOp TEXHIYHUX HAYK

Kpynko BaJiepiii I'puroposuyu
I[OI_[GHT, KaHIuaaT TEXHIYHUX HayK

Kpynko Irop BasepiioBuu

JloneHT, KaHAUAAT TEXHIYHUX HAYK

[IpuazoBcbkuil JlepkaBHUI TEXHIYHUI YHIBEPCHUTET,
kadeapa [1i1ioMHO-TpaHCTIOPTHI MAILIMHY 1 A€TaJll MAILIMH

B cyyacHux 3emiiepuiHUX 1 HIANOMHO-TPAHCHOPTHUX MAIIMHAX BUPILIY€ETHCA
PI3HOMaHITHI 3aJ1a4l 1Mo 3a0e3Ne4YeHHI0 €(PEeKTUBHOI B3aeMOAll poOOYHMX OpraHiB 3
30BHIIIHIM cepenoBuiieM. [IpukianomM 3acToCyBaHHS MPUBOJIIB 3 HEPIBHOMIPHUM
«IIyJIbCYIOUUM» PyXOM BUKOHABUOT'O OpraHy OJHOKIBIIOBHX €KCKaBaTOPIB MOXKe OyTH
3aCTOCYBAHHS XBUJIbOBOI JIAHIIOTOBOI IEepeiayi.

[Tpunuun aii Takoi mepenadi Mojsrae y IMyjibCyHOUOMY pPYCl BEIEHOI JIaHKH,
HaIpukiai, 3ipouku 11, sika Oye moBeprarucs BimHOCHO T. Oz HA KYT, 1110 BIJOBIIa€
MEePEMIIICHHIO JIAHIIOTa KOTKOM (POJUKOM) 9 Ha NIISAX, pIBHUN KUTHKOCTI JJAHOK, IO
BCTYMAIOTh B KOHTAKT 3 IUM POJHKOM.

Cxema Takoi mnepeaadi Bkiatoyae (puc. 1,2,3) KOHCTPYKLIIO XBHJIBOBOIO
JIAHIIOTOBOTO PEeayKTOpa 3MOHTOBaHy Ha pami 9 (puc. 3). J[BoxBiHIIEBa 3ipodyKa
BUKOHaHA y BUIJISJII IBOX OKpeMUX (MO IIMPHUHI JaHIora) 31pok 5 1 6, 3apikcoBaHUX
B1J1 MOBOPOTY OonTamu 7 3 maibamu § B pami 9. CHiBBICHO 13 31pOYKaMH 1 MI)K HUMH
po3MimeHi ¢ianii Boauna 10 1 11, BcraHOBIeH! Ha Baily 12, 110 po3MILLy€eThCs B
KopIiycl Ha omnopax 13 B migmunHukoBux Bysnax 14. Mix daanusamu 11 1 12 3a
noromMororo 60TiB 20 BcTaHOBIICHI po0odi KOTKH 151 16 Ha Bicsax 18 3 migmunmHuKaMu
19. Kotku 15 1 16 BcTaHOBIEHI 3 MOXJIMBICTIO KOHTAKTy 13 CEpPEeAHIM IUISTHKOIO
0araTopsAHOrO BTYJIOUHO-POJIMKOBOTO JIaHIIOra 3.

112



INDUSTRIAL MECHANICAL ENGINEERING
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

————NIONOXEHHA 2

TTTTNONOXEeHHA 1

- R

N4

\\‘
N\l
VY
16— WA
Pucynok 2. [lepetun no ¢uanito Pucynok 3. [lonepeunuit
BOJIWJIA IIEPETUH XBUJIBOBOTO JIAHIIOTOBOT'O

penyKTopa

Ha po6ouiii moBepxHi KOTKIB 15 1 16 BUkoHaH1 mpoTodyBaHHs 20 JJ1s1 IIEHTPYBaHHS
OaraTopsIHOTO JIAHIIIOTA 1] Yac pOOOTH IPUBO/LY.

BukoHaHHST TIPOBITHOTO €JIEMEHTY JAHIFOTOBOI Tepenadvi, M0 CIY>KUTh s
MiJIBICY Ta KaHTyBaHHS Oapa0aHa, y BUIJISl ABOX HEPYXOMHUX 31pOK, 3a0e3MeYEHUX
PO3MIILIIEHUM MI)X HUMHU BOJMUJIOM 3 JIBOMAa KOTKamu, 3a0e3reuye, aBTOMaTHYHE
MOKPOKOBUN KPYroBHUil pyX OapabaHa TUIbKM 32 paxXyHOK MPUHIMITY Aii MEXaHIYHOI
nepenavyl «BOAMJIO - HEPyXoMi 3ipouku - Oapaban». Hepyxomi 3ipouku 5 1 6
rapaHTyloTh 3YIMUHKY OaraTtopsiiHiii jaHIora 3, a OTKe, 1 MEXaHI3My MiaHoMy
BAHTAXYy B IJIOMY, Y MOMEHT 3YIHUHKH €JEKTPOJABUTYHa 2, a00 MpH PanTOBOMY
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pyiHYBaHHI 3’€JIHYBaJIbHOL mybtn 1, muo 3abesmeuye Oe3neky poOOTH
obOnagHaHHs. [3]

Takum uymMHOM, OOepTaHHS BoOAWJA 3 POJUKAMH 9 3 TOCTIHHOIO KyTOBOIO
MIBUKICTIO, 3a0€31euye MyIbCylouy KyTOBY HIBUAKICTh 0OepTaHHs 3ipouku 11.

1 - xopmyc; 2 - HepyXxoMa 31pouka; 3 - KaTKH; 4 - BOJWIIO; 5 - JIAHIJIOT;
6 - mpuBOAHMIT BaJ
Pucynok 4. KoHcTpyKilisi XBUIBOBOI JIAHIIOTOBOI Mepeaayi

XBUIIbOBA JIAHIIOTOBa Tepefada 3abe3nedye UCKpPeTHICTh pyxy. Bona
ckianaerhest 3 kopnycy 1(Puc. 4), Hepyxomoi 3ipouku 2, Boawia 4 3 KaTKamu 3,
JAHIIOTU 5 1 MpUBOJHOTO Baity 6. TakuMm YMHOM, KIBII OTPUMYE MEPEMIILICHHS BiJl
nBOX OapabaHIB Bimpasdy, OJWH 3 SKUX HAJA€ PyXy IMyJbcallilo, 3a0e3Medyroun,
JIOJIATKOBUYM BIUTMB HAa TPYHT, IO PO3POOJIAETHCS, 3MEHINYE CHJIM HEOOXIAHI Ha
MOJIOJIAHHS ONOPHU IPYHTY, @ TAKOXK 3HMKYE €HEPrOEMHICTh IPOILECY, 32 PaxyHOK
KOPOTKOYACHOTO 30UIBIICHHS IIIBUIKOCTI pi3aHHs [4].

[Mpunuun aii Takoi mepegadi Mojsirae y MyJibCyHOUOMY pPYCl BEIEHOI JIaHKH,
HAIpPUKIIAJ, 31poukH 4, sika Oyjie OBepTaTUCS BIIHOCHO BiCl BEACHOIO KOJieca Ha KYT,
10 BiJMOBI/Ia€ NEPEMIIICHHIO JIAHIIIOTa 5 KOTKOM (POJIMKOM)2 3 paJilyCoM I Ha ILIAX,
piBHUH KIJTBKOCTI JIAHOK, 1[0 BCTYMAIOTh B KOHTAKT 3 IUM POJIUKOM. TakuMm 4UHOM,
oOepTaHHsl BOJAWJIA 3 POJUKAMH 2 3 MOCTIMHOIO KYyTOBOIO IIBHJKICTIO, 3a0e3medye
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MyJIbCYIOUY KYTOBY IIBUAKICTH 0OepTaHHs 3ipouku 4. ['eomeTpryHa cxema Ta OCHOBHI
napaMeTpH IpOBITHOTO €IEMEHTY JaHIFOrOBOT XBIJILOBOI Tiepeiadi BU3HAYAIOTHCS 31
cxemu (muB.puc.l) , 3BIAKK BHIIHO, IO IEHTPH KOTKIB 3 paaiycoMm I po3MilieHi Ha
kot pagiycom R. Hepyxoma 3ipouka JaHIIFOTOBOI Tepeadi MOKe BUKOHYBATHUCS 3

PI3HUM YHUCJIOM 3y0iB, paalycC AUIMIBHOTO KOJa 31pOYKU R, [3,4].

. o . r .
DIKTUBHUH pajaiyc KOTKa ¢ 3 ypaxyBaHHSM TOBIIWHU JIAHITIOTA, BUSHAYAETHCS 31
CIIBBIIHOIIICHHS
r, =r+0,5h,
¢ (1)

ne N — nmpuna nanmrora;
I — pajaiyc KOTKa .
KyT akThBHOi B3aeMomil KOTKa 3 JIAHIIFOTOM, B MEXaX SKOTO BUKOHYETHCS

IIOBOPOT BeJIEHOT 3ipOUKH Ha 3ananuii kyT ¥3 (puc. 1), BU3Ha4nTHCA 332 GOPMYIIONO:

R. —
cosq =21t (2)

Jlanmror Ta BeAeHA 3IpOYKA 3AJIMINAIOTHCS HEPYXOMHUMHM IIIJI 4Yac 4Yacy,
BIJINOBIJTHOMY ITOBOPOTY BOJAMJIA HA KYT (puc. 1):

Omnurcane BUIIE EPEMIIIICHHS BEy4O0i T'JIKH JIAHITIOra 3a0€3MeUy€ThCs 3a paXyHOK
TOro, 10 3 OOKY BEACHOI T'JIKU JIAHI[IOTa KOTKOM 1H NEpeaeThCs Taka K JUISHKA
nanmora AS (puc.1), mpu 1EOMY NPOTHIIEKHO PO3TAIIOBAHMH KATOK IEPEXOIMTH 3
noJyio’keHHs [V B nonoxenHs V. Kanatuuit 6apaOaH npu 1ibOMy [IOBEPTAETHCS HA KYT:

0 = AS - 360 (6)
3 7ZD3 !

3acToCyBaHHS MEXaHI3MIB 3 MPHUBOJOM Ha OCHOBI XBHUJIBOBOTO JIAHI[FOTOBOIO
peAyKTopa BIJKpUBAE€ IIMPOKI TEPCIEKTUBM B  HANPSAMKY IHTeHCHU]iKawii
3eMJIEpUITHUX POOIT, a YIOCKOHAJICHHS! KOHCTPYKIIM NPUBOAIB JO3BOJUTh JOCSTTH,
3HUKEHHS EHEPrOEMHOCTI TPOIECIB 3eMJIEpUMHUX MamuH [5,6].BpaxoBytoun
0COOJIMBOCTI MPOIIECIB KONAHHS TIPHUYUX MOP1J 1 HABAHTAKEHHS HACUITHUX BAHTAXI1B
3aCTOCYBaHHS MPUBOAIB ,II0 3a0€3MeUyI0Th HEPIBHOMIPHY (ITyJIbCYIOUY)IIBUAKICTH
npuBesie 10 MIABUIICHHS MPOAYKTUBHOCTI 3eMJICPUNHUX MAILIUH.

Jlo ckiany MexaHI3My HAaTHUCKY 3 KaHaTHOIO CXEMOIO Haropy BXOJSTh PYKOSIThH 3
KOBIIIEM, KaHaTHHUI OapabaH HamipHOi NeOiaku abo peikoBoi 3yOuaToi mepenadi,
CIAJIOB1 MIAIIUITHUKY Y ME€XaHi13MaX HaTUCKY 3y04acTO-pelKOBHX.

Jlnst  3a0e3medeHHs] MIABUINEHHS  HAMIAHOCTI, CHOPOIIEHHS KOHCTPYKIIIi,
MIJBUIEHHS CTPOKY Jii Ta 3MEHIIEHHS BapTOCTI PEMOHTY MEXaHI3My HATHUCKY
€KCKaBaTOpa MOJKHA 3aCTOCyBaTH KOHCTPYKI[IO, Ji¢ OaraTopsiaHUN JIaHIFOT
3aKPIIUTIOETHCSL OE3MOCEPEeIHbO 3 JBOX OOKIB HAa PYKOSATh HAMIPHOTO MEXaHI3MY,
OXOILTIOIYY HEPYXOMY 31pOYKY XBUJIOBOIO JIAHIFOTOBOTO peaykropal3.,4,7].

besnocepenne 3uernsieHHs 0aratopsiIHOrO JIAHIIOTa XBUJILOBOTO JIAHIIFOIOBOIO
peayKTOpa 3 HEPYXOMOKO 3IPOUYKOI0 € TapaHTIEI BiJ] MUMOBUILHOTO TEPEMIIICHHS
JAHIIOra, 1, M0 BUTIKAE 3 BUIIEBUKIAJAEHOTO, BiJi MHUMOBUIBHOIO TMEPECYBAHHS
pobouoro obiagHaHHS, 1110, 3arajioM, MiJABUILYE HAJIIAHICTh Ta 0€3MEYHICTh CaMOI0
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HaIlIPHOTO MeEXaHi3My. 3akKpiruieHHs OaraTopsaHOTO JiaHItora Oe3mocepeaHbO Ha
PYKOATI HAMIpHOTO MEXaHI3My Ja€ MOXJIMBICTh BWIIYYUTH 3 KOHCTPYKIII 3yOuaty
nepenavy ,,leCTEpPHA-peiiKa’”, 10 3HAYHO 3MEHIIIY€ IMOBIPHICTh aBapiiHUX 3yHMHHOK
Ta PEMOHTIB €KCKaBaTOpa, Ta 3HAYHO CHPOIIYE KOHCTPYKIIIIO HAMIPHOTO MEXaHI3MY.

Ha puc. 3 300pakeHuil MexaHi3M HATHCKy E€KCKaBaTopa, KU CKIATAEThCs 13
pPyKOSTI 1, 3aKpITUICHOT 3a JOTIOMOTOIO CiJJIOBOTO MiAMIUAITHAKA 2, TIEPEMIIICHHS SKOi
3MIUCHIOETHCST OAaraTOPSAIHUM JIAHIIOTOM 3 XBHUJILOBOTO JIAHITIOTOBOTO peaykTopa 4
Yyepes BIAXUIIAI0Y1 pOJuKH S [4].

MexaHi3M HaTHCKy €KCKaBaTopa 3 XBHJIBOBOIO JIAHI[IOTOBOIO TIEpEar0doro
MpaIo€ TAKUM YUHOM: OaraTOPSAHHM JIAHIIOT 3, 3aKPITUICHUH Ha KIHIAX PYKOATI 1,
OTPUMY€ TICPEMIIICHHS BiJl XBHJIBOBOTO JIAHITIOTOBOTO pemykTopa 4. Bimxwuistoui
poMKK 5 3a0e3MeuyroTh MEPEeMIIeHHsS OaraTOpsSJHOTO JIaHIora 3 y MOTpiOHIN
MJIOCKOCTI, @ TaKOK 0e3mepebiiiHy poO0Ty XBUILOBOTO JIAHIIOTOBOTO peayKTopa 4,110
BKYTI rapaHTye€ MepeMIIIEHHS PyKOATI 1 B3I0BXK CIJJIOBOTO MMiIITUITHUKA 2.

Jo neGinkm niziioma

Pucynok 5. KoHCTpykTHBHA cxeMa MeXaH13My HaTUCKa KOBIIIA €KCKaBaTopa -
PSMOT MEXaHIYHOI JIOTATH.
BucHoBkmu.

PosrisHyTi B poOOTI XBWIJIBOBI JIAHITIOTOBI TIepedadl MaroTh LUIHH Psij
crienup1YHUX 0COOIUBOCTEH /10 SKUX BIIHOCSATHCS:

-3a0€3MeueHHsT HEPIBHOMIPHOI (TyJIbCyI0UuO0i) WMIBHUAKOCTI PYXy BEIACHOTO
eJIeMEHTa ,SKa 3aJICKUTh BlJ] KOHCTPYKTUBHUX IMapaMeTpiB mepeaadl;

-J103BOJIsI€ B IIMPOKOMY J11al1a30H1 3MIHIOBATH MepeaTHE BITHOILICHHS MPUBOAA
MEXaH13My 3 MOKJIMBUM BHCTOEM BEJICHOTO €JeMeHTa abo 0€3 HbOTO;

-IIpY  BIATOBIIHIA KYTOBIM IIBHUIKOCTI BEAYYOTO €JEMEHTa 3a0e3MeunuTH
IMITYJIbCHUM PyX BEJICHOI JJAHKH, HAPUKJIaJ poO0uoro oprany (KoBIia), 1o moka3aHo
Ha MEXaHi3M1 HAaTUCKY €KCKaBaTopa;

-3aCTOCYBaHHs MPUBOJA 3 XBWJIHOBOKO JIAHLIOTOBOIO TMEPENAYCI0 MEXaHI3MY
HAaTUCKY JO3BOJIUTH MIJIBUIIUTA €(EKTUBHICTb POOOTH €KCKaBaTopa 1 MOJ0JIaTU
HEraTHBHUM BIUIMB SIBUIIA YIIUIbHEHHS IPYHTIB B MPOIIECT KOMaHHI.

116



INDUSTRIAL MECHANICAL ENGINEERING
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

IlepeJsik nocujiann

1. Manamenko B.O., fukiB B.B. Jlerani mammn. IlpoexTyBaHHS eleMEHTIB
MexaHIYHUX MpuBoAiB: HaBuansuuii mocionuk.-JIpBiB: HoBwmii cBiT-2000,2018.-264cC.

2. A.C.Ne 1234308. CrenanoB E.A., Kpynko B.I'., bonnaesckuii I'.U., [lIHrokoB
B.C. TlpuBog misa mpeoOpa3oBaHUS HEMPEPHIBHOIO BPAIATENILHOTO JBWKCHHS B
nraroBoe Bpaiienue. brom.uzoopet Ne20, 1986.

3. Tlarent Ykpainu Ha kopucHy monensNe 68714 MIIK E 02F 16 G 13/00 Bix 16
08.2004p. XBUIBOBUH JaHIIOroBuil peaykrop. Jopoxos M.IO. Kpynko
B.I.

4. Kpynko B.I'., Kyuep H.O. XBuiboBI JIaHLIOTOBI Tepenayi y MpUBOAAX
3emsiepuiinnx mamuH. Bectnuk XHAJLY: ¢6. HayuHbix TpynoB.. Brin.73.Xapbkos,
2016. C 184-189.

5. Kpynko B.I'., lopoxoB M.IO. Po3poOka mpuBoga CydyacHUX TiJHOMHO-
TPAHCHOPTHUX MAIIMH 13 XBWJIbOBUM JIAHIIOTOBUM MEPEJATOYHUM MEXaHI3MOM.
[TigfiomHO-TpancnopTHa TexHika. Ne2(10)-AuinponerpoBcrk.2004 -98 c.C41-45.

6. Ilatent Ykpainm Ha kopucHy moxaenb Ne67932 MIIK E 02 F 3/08 Bin
15.07.2004p.Hatuckuuii mexaHizm ekckaBatopa. AnsommueB [1.B., Jlopoxos M.IO.
Kpynko B.I'.

7. Cyrnooos B.B., Kpynko B.I'., Kpynko [.B., Becuin A. B.. Mexanizmu
3eMJICPUHHUX MAaIlMH 3 XBUJIHOBUMHU JIAHITIOTOBUMH TIepemadaMu. BicHUK
KpuBopi3bkoro HaiioHaibHOTO yHiBepcuTeTy. - 2017. - Bum. 44. - C. 54-58. - Pexxum
noctymy: http:/nbuv.gov.ua/UJRN/Vktu 2017 44 13

117



JURISPRUDENCE
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

Al ENGLISH. THE LANGUAGE FOR ARTIFICIAL
INTELLIGENCE — ENGLISH AS LINGUA FRANCA — A
PHILOLOGICAL BRIDGE BETWEEN HUMANITY AND

Al: HISTORICAL NECESSITY, CONTEMPORARY

RELEVANCE, AND CONSTITUTIONAL VISION.

FORECAST 2050

Prianykova Polina

President of the Global Al Center POLLYPRIANY

Director of the Al Institute on Proactive Space Strategies and Innovations
International Human Rights Defender on Al

Author of the Al Constitution

Lawyer, Economist, Philologist

Prianykov Valentyn

Director of the Al Institute on Advanced IP Law and Ethical Governance
Global Al Center POLLYPRIANY

PhD Candidate in Law

Attorney-at-Law of the UNBA

Honourable Member of the Prosecutorial Authorities of Ukraine

Within the ambit of Article 4 of the Al Constitution, which codifies the imperative
rights to accessibility, linguistic interaction, and cultural representation within the
global human discourse, the English language emerges as the quintessential
linguistic framework underpinning the contemporary techno-humanitarian era [1].

Tracing its lineage to the Germanic dialectal mosaic of the British Isles, English
has undergone profound diachronic evolution over recent centuries, transforming into
a global medium for intercultural, scholarly, economic, and technological exchange.
Its ascent to the status of lingua franca within this nouvelle époque historique was
propelled not solely by overt political and economic imperatives, but also by deeper
epistemological currents — spanning colonial promulgation of administrative
paradigms, intellectual hegemony within academic circles, proliferation of digital
interfaces, and the emergence of a mass culture that promulgated new paradigms of
globalized consumerism.

This scholarly exposition systematically delineates the cardinal factors
instrumental in English's metamorphosis into the universal cipher of planetary
communication: colonial proliferation, economic ascendancy of the United States,
epistemological standardization within academia, technological preeminence, cultural
globalization, and inherent linguistic universality. Employing an integrative analytical
framework allows for an incisive comprehension of both extralinguistic catalysts and
intralinguistic dynamics that have endowed English with an unparalleled capacity for
global functionality. Consequently, since December 2022, we have staunchly

118



JURISPRUDENCE
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

advocated the institutionalization of English
as the official language for Artificial
Intelligence algorithms across all domains [2],
and are presently proposing to the United
Nations the ratification of the standardized
Emblem of Al English.

Keywords: Global Scientific Center for
Strategic Research on Artificial Intelligence
POLLYPRIANY:; Al Constitution by POLINA
PRIANYKOVA; Philology; English; Lingua
Franca; Al English; Emblem of Al English;
Prognosis 2050; Epistemology.

Statement of Relevance.

In the twenty-first century, English has firmly consolidated its role as the global
lingua franca, yet today its function transcends mere human communication to become
an essential interface between humans and Artificial Intelligence. Amidst the
accelerated integration of Al systems into all realms of human activity — ranging from
academia and education to medicine, jurisprudence, and defense — English operates
as the foundational linguistic substrate, facilitating algorithmic learning, analysis,
generation, and interpretation in accessing knowledge, reality, and ethics.

Concurrently, there emerges an exigent imperative for the philological, cultural,
and juridical contemplation of English’s status as the universal language for Artificial
Intelligence. This issue transcends linguistic boundaries to embody a broader
civilizational concern, as the linguistic character of AI shapes humanity’s
accessibility to knowledge, decision-making, and future global orders either
governed or augmented by algorithms. English, with its historical legacy of
globalization, grammatical lucidity, adaptability to lexical borrowings, and cultural
neutrality, has been revealed as the most effective linguistic platform for constructing
the communicative infrastructure of Artificial Intelligence.

Nonetheless, linguistic universalization in the epoch of Al engenders risks such
as linguistic inequity, erosion of epistemological pluralism, and marginalization of
cultural contexts that are not represented through English. Hence, there arises the
necessity of conceptualizing English not merely as a practical instrument, but as
a constitutional component — a language warranting recognition as a philological
constant within the ethical, juridical, and educational architectures of Artificial
Intelligence.

The salience of this paper lies precisely in its advocacy for an interdisciplinary
approach to understanding English as the bridge between humanity and algorithmic
systems — a language that does not merely serve global Artificial Intelligence, but
actively co-constructs its cultural matrix, cognitive boundaries, and humanitarian
horizons.

We assert emphatically that all algorithms, without exception — across all
variants of Al — must be underpinned by a singular, unified Glossary: a universal
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standard for definitions that precludes any interpretive inaccuracies of the norms
and stipulations codified in the Al Constitution.

Only through this order — a clear, unequivocal understanding of the language
of Artificial Intelligence by all peoples — can humanity ensure that Al technologies
adhere rigorously to the safety standards requisite for regulated Al. To achieve this
essential aim, it is vital to institutionalize a unified language — Al English — whose
cultivation safeguards against substandard or unethical translations, interpretations,
and other abuses of the Al Constitution's provisions [3]. Only Al English must be
employed by all of humanity in the creation of Artificial Intelligence, as it will
ensure one hundred percent filigree precision and doctrinal fundamentality
across all Al algorithms and systems in their adherence to the provisions of the
Al Constitution — for the welfare of humankind and the future of the Earth.

Primary Segment of the Research Paper.

English as Global Lingua Franca: Historical Vectors of Establishment

In the contemporary world, English fulfills the role of a lingua franca — a
universally acknowledged medium of interlinguistic communication across politics,
science, technology, culture, and commerce. Its current status results not from mere
happenstance, but rather from an intricate amalgamation of historical, economic,
colonial, academic, and technological vectors converging to form a phenomenon of
global linguistic hegemony.

Throughout the twentieth and twenty-first centuries, English became the
predominant language of international science, diplomacy, jurisprudence, aviation,
digital technologies, and — critically — the language wherein initial algorithms,
protocols, and interfaces of Artificial Intelligence are formulated. Thus, English has
unequivocally assumed primacy within the technological revolution.

Philologically, English exhibits exceptional adaptability, lexical capaciousness,
and morphological efficiency, rendering it highly suitable for interlingual
standardization and algorithmic analysis. It empowers Al to swiftly articulate coherent
communications, expansively process textual data, and cognitively mirror human
intentions. These inherently significant and distinctive capabilities underscore
English’s unique efficacy in the contemporary milieu.

In this context, the prevalent use of English in human—Al interaction architecture
is less an act of linguistic domination than an instrument for temporary humanitarian
synchronization, designed to ensure equitable access to digital opportunities
irrespective of geography. It represents a transitional linguistic strategy mindful of
humanity's multilingualism yet necessitating a unified platform for algorithmic
interpretation of queries, norms, and meanings. According to Articles 4.1-4.6 of the Al
Constitution [1], Al is mandated not only to sustain English as a neutral international
interface but also to develop mechanisms for its translation into all principal human
languages. Thus, English serves as a global key, unlocking access to data, processing,
culture, and rights within the digital domain. This coexistence of linguistic unification
and multilingual dignity within Al is attainable only when English serves not as a
replacement for other languages but as a philological bridge — an evolutionary stride
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toward a truly egalitarian and multicultural digital society, both contemporaneously
and prospectively.

Below, we elaborate in greater detail on the key facts and factors that shaped
English as the lingua franca in modern history:

1. The Colonial Factor: The Empire on Which the Sun Never Sets.

Throughout the 19th century, the British Empire became the world's most
formidable colonial power, encompassing territories across all inhabited continents. It
was during this period that the English language began acquiring global status,
transitioning from a national linguistic instrument into a means of administrative
governance, educational policy, and geopolitical influence. The renowned expression
"The empire on which the sun never sets" aptly captures the breadth of British presence
— from the Caribbean basin to the Indian subcontinent, from South Africa to Australia
and Canada.

With administrative, legal, educational, and military systems operating
predominantly in English, millions had to master this language not merely for
communication but as a means of survival, civic participation, and upward mobility.
Within colonial domains, English served not only a utilitarian function — bridging the
metropolis and its peripheries — but also operated as a potent instrument of cultural
assimilation and systemic control. It was implemented in judicial proceedings, state
governance, military command, and notably, the educational system — from
missionary schools to imperial universities.

Proficiency in English thus became more than a practical asset; it evolved into a
prerequisite for professional advancement, social legitimacy, and even existential
security within colonial hierarchies. The dissemination of English via imperial
expansion was not an organic or incidental phenomenon — it was a calculated policy
of linguistic implantation, embedding the language deeply within the frameworks of
power and institutional dominance.

This colonial linguistic architecture left a resilient legacy, one that endured well
beyond the formal dissolution of empire. It laid the structural and symbolic
groundwork for English’s eventual emergence as the lingua franca of a globalized
world.

2. Economic Hegemony: The Language of Capital and Contracts.

Following the end of World War Il, the epicenter of global economic power
definitively shifted from European empires to the United States of America — the most
robust industrial, financial, and military nation, physically unscathed but economically
strengthened. During post-war reconstruction, English definitively transitioned from a
colonial instrument into a new role — the language of the global economic order:
international trade, the dollar, contract law, aviation communication, corporate
management, and transnational capital. Business schools, global banks, stock
exchanges, and auditing companies adopted English as the de facto language of
commercial interaction. It was utilized for drafting international contracts, regulating
currency transactions, and standardizing financial procedures.

English became the language of the U.S. dollar — the world's principal reserve
currency — and hence the language of price indexes, stock exchange quotations,
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banking documentation, and monetary policy. Concurrently, business etiquette,
corporate management styles, business communication, and managerial models
developed at Harvard, Stanford, and other U.S. business schools were disseminated
globally alongside the language itself.

English held particular significance in aviation and maritime logistics, where it
was mandated as an obligatory international standard for flight safety and navigation.
Thus, linguistic standardization became an indispensable element of global economic
operability.

Consequently, English evolved into the universal language of capital, contracts,
and technological advancement, ensuring the harmonization of business practices,
reducing transaction costs, and fostering increased mutual trust among economic actors
worldwide. Its dominance in legal, banking, auditing, and transportation structures
solidified its status as the lingua franca of the modern economy.

3. The Academic Environment: Knowledge That Speaks English

In the modern era, English has solidified its role as the principal epistemological
platform — not merely a medium for intercultural exchange but also as the language
of creation, articulation, and legitimation of knowledge itself. Currently, over 80% of
all scientific publications globally are produced in English, encompassing natural
sciences, technical disciplines, humanities, philosophy, and sociology. This
underscores not only the global nature of contemporary science but also signifies
linguistic consolidation within academic discourse.

Leading research institutions — Harvard, Oxford, MIT, Stanford, Cambridge —
operate in English, formulating paradigms, theories, and methodological approaches
that define the trajectory of global scientific advancement. The most cited scientific
journals, international patent applications, interdisciplinary dialogues at global
conferences, and most research funding grants and academic programs are all
predominantly conducted in English.

Proficiency in English has become not merely a desirable skill but often a
prerequisite for participation in the global scientific community. Increasingly, English
Is perceived not simply as a language of translation but as a language of thought — the
medium in which new concepts, hypotheses, terminologies, and academic genres are
formulated.

Given these dynamics, English today functions not only as a conduit for
transmitting knowledge but also as the determining environment for its production,
dissemination, and recognition. Its dominance within academia has become a
foundational determinant in constructing a global intellectual landscape, wherein
English operates as the language not only of dialogue — but also, symbolically, of
truth.

4. Technological Dominance: The Language of the Internet and Digital
Communication.

At the end of the twentieth century, the world entered a new phase of
globalization — the digital era. Within this new dimension, English again became
central, reaffirming its lingua franca status as the language of information technology,
programming, digital platforms, and global communication. The pioneering role of the
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United States in developing computer systems, operating environments, network
protocols, and social media cemented English as the language of digital code,
interfaces, instructions, and documentation.

The Internet, originating as a project by American universities and the defense
network ARPANET, expanded with an English-speaking core, shaping linguistic
algorithms, search optimization, and user logic based on English lexicon. Currently,
over 50% of all internet resources are created in English, and software — from basic
applications to Artificial Intelligence — "thinks™ in English terms.

Large Language Models (LLMs) such as ChatGPT, Google Translate, and Siri
were initially developed based on English syntactic and semantic structures, granting
them structural and functional primacy in machine learning and natural language
processing (NLP).

Programming languages (notably Python, JavaScript, and C++) utilize English
grammar for commands and structures, making proficiency mandatory for those
aspiring to engage with the technological domain. Across social networks, online
education, gaming, streaming, and commercial advertising, English functions as a
global bridge between cultures, requiring no translation to reach mass audiences.

Thus, English has evolved beyond a mere communicative tool into the
infrastructural backbone of the digital world. Its lingua franca status in high-tech
sectors is not incidental but the direct consequence of the geopolitical, economic, and
intellectual ascendancy of the English-speaking world during the Information
Revolution.

5. Linguistic Universality: Functional Simplicity and Adaptability.

A distinct role in the establishment of English as a lingua franca was played by
its intrinsic linguistic features — characteristics facilitating its dissemination,
acquisition, and adaptability across diverse global regions. Unlike many Indo-
European languages, English is marked by relative grammatical simplicity, notably
lacking grammatical gender and noun declension systems, and employing a verb
system that, despite its nuanced tense structures, can be pragmatically streamlined for
cross-linguistic communication.

English's extensive and open lexical inventory, enriched through centuries of
interactions with Latin, French, Scandinavian, and other languages, allows it to
accumulate a wealth of meanings and terminological flexibility. The language readily
adopts foreign lexemes, integrates neologisms, and generates linguistic hybrids,
enabling continual renewal in response to socio-cultural demands.

Morphologically, English favors analytical over inflectional constructions,
thereby simplifying syntactic organization and enhancing intelligibility for non-native
and non-philological users. This structural openness has empowered English to embed
itself in multilingual contexts without eradicating local languages, instead coexisting
through bi- or multilingual practices.

Thus, the linguistic universality of English — its flexibility, openness, structural
simplicity, and high adaptability — has been equally crucial to its global proliferation
as colonial, economic, or technological factors. It has facilitated learning and made
English acceptable as a neutral medium of communication in a multilingual world.
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6. Cultural Globalization: The Language of Mass Culture.

In parallel with economic and technological expansion, English has solidified its
position as the primary tool of global cultural communication. Hollywood cinema,
British music, American television series, streaming platforms, and entertainment
industry giants (Netflix, YouTube, Spotify) have established English as a language of
mass influence, aesthetic consumption, and emotional resonance for billions
worldwide. Through movies, songs, memes, and video blogs, it has become not only a
communication medium but also a symbol of prestige, modernity, and creativity.

The cultural hegemony of English was not entirely imposed — it emerged
organically from the voluntary engagement of millions seeking to participate in global
dialogues, attain quality education, or have their voices heard internationally. Hence,
English has acquired a hybrid status: both a soft power instrument and a language of
personal expression.

Consequently, in the twenty-first century, English has evolved into a cultural
constant of the globalized world — multifunctional, polyphonic, and simultaneously
neutral in various contexts, thus affirming its definitive establishment as the lingua
franca of our era. English's contemporary status is not merely the result of
instantaneous globalization or imperial coercion; rather, it is the cumulative effect of
historical imperial influences, U.S. economic power, dominance in academia, the
technological breakthroughs of the twentieth and twenty-first centuries, and its intrinsic
linguistic architecture. Within the context of shaping interfaces between humanity and
Artificial Intelligence, English functions as an interim universal access code,
maintaining neutrality while simultaneously acting as a principal artery toward a
multilingual and culturally inclusive future.

In the presented juxtaposition of four primary linguae francae throughout
history — Latin, French, Arabic, and English — analyzed across core civilizational
criteria (see comparative table), the following conclusions may be drawn:

Latin functioned as the language of sacred and scholarly legitimacy in medieval
Europe, but lost its influence following the secularization of education [4, 5]. French
served as the diplomatic and cultural lingua franca during the age of absolutism, but
its prominence waned alongside the decline of France as a global hegemon [6, 7].
Arabic played the role of a unifying language within the Islamic world due to its
religious authority, scientific flourishing, and trade networks [8, 9]. English is the first
lingua franca to integrate all spheres — economy, science, culture, technology, and the
digital realm — entrenching itself not only among elites but also in mass usage [10—
12].

We have additionally examined empirical, historical, and functional data
regarding the number of speakers of these four major linguae francae — Latin, French,
Arabic, and English. Accordingly:
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COMPARATIVE TABLE:

Historical and Contemporary Lingua Franca
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— Arabic is characterized by diglossia — the coexistence of colloquial dialects
and a classical form (used in literary, religious, and formal contexts). Arabic has over
580 million speakers, including approximately 310 million native speakers and about
270 million users of Modern Standard Arabic [8, 14, 15].

— English is the most widely used language globally in terms of functional
application in education, science, IT, business, and diplomacy. It boasts approximately
1.5 billion speakers, of whom around 400 million are native, and nearly 1.1 billion use
it as a second or global functional language [10, 16].

Attention has also been devoted to analyzing the languages that may contend
for future prominence, examining the prospect of a post-English linguistic
multipolarity. Despite the far-reaching and entrenched status of English as the lingua
franca of the 21st century, the contemporary world reveals a growing tendency toward
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linguistic diversification. Demographic shifts, geoeconomic transformations, and
cultural regionalization are opening pathways for other languages that may aspire to
assume a partial or even rival role in global communication. Among the most
frequently cited contenders for such roles are Mandarin Chinese, Spanish, and Hindi
— including its hybridized global variant, Hinglish.

We shall now proceed to examine these contenders in greater depth.

— Chinese (primarily Mandarin) is receiving increasing attention in
connection with the People’s Republic of China’s geoeconomic ascent, its expansive
infrastructural ventures such as the Belt and Road Initiative, and its soft power
dissemination through Confucius Institutes. Number of speakers: over 1 billion.
Geographical reach: China, Taiwan, Singapore, and diaspora communities in Asia,
Africa, and North America. Domains of influence: trade, geopolitics, technology,
diplomacy, culture (e.g., cinema, TikTok). In recent years, China's potent technopolitics
and expansive engagement in Africa and Latin America have also constituted a tangible
advantage. However, the complexity of the logographic writing system, tonal
phonology, and limited organic spread beyond Asia constrain its viability as a universal
lingua franca. Furthermore, there remains a discernible lack of voluntary adoption of
Chinese as a communicative medium by non-Chinese-speaking nations [17, 18].

— Spanish, by contrast, possesses a substantial number of native speakers —
the second-largest in the world after Chinese. It is relatively easy to learn and actively
functions in the realms of culture, music, and mass communication. Number of
speakers: approximately 500 million. Geographical reach: Latin America, Spain, and
parts of the United States. Domains of influence: mass culture, literature, tourism, and
regional politics. Spanish also benefits from phonetic and grammatical simplicity,
widespread use across two hemispheres, and strong media production (e.g., music,
Netflix series). Nevertheless, its regional concentration in Latin America and the
absence of global scientific-technological dominance limit its potential as a universal
lingua franca. Additionally, the lack of a unified political-economic center and the
primarily regional — rather than global — character of its use further constrains its
influence [19, 20].

— Hindi — as the language of one of the most populous and youthful
populations — carries significant demographic potential. Owing to the rapid
development of India’s IT sector and the diffusion of the hybridized form Hinglish,
Hindi demonstrates adaptability within the global digital environment. Number of
speakers: over 600 million (including related language groups). Geographical reach:
India, Nepal, diaspora communities in the UAE, South Africa, the United States, and
the United Kingdom. Domains of influence: pop culture (Bollywood), regional
diplomacy, and social media. However, India’s multilingual environment, internal
competition among regional languages, and the absence of a unified national language
policy hinder Hindi’s full-scale global ascent. Furthermore, significant linguistic
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competition within India itself and the comparatively low international prestige of
Hindi as a scientific or legal language act as limiting
factors [21].

Number of Speakers

1600

Overall, these languages possess distinct o
advantages in particular domains — economics, culture,
demography, or IT — yet none currently embody the

universal, interdisciplinary, and inter-civilizational s
qualities that have conferred upon English its prevailing
status (see chart). Nevertheless, the emergence of a I

1200

multilingual world, wherein different languages serve as o
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InCreaSingly pIaUSIbIe. ° Latin French Arabic Hindi Spanish English

The study of contemporary linguistic trends has been rigorously pursued by
eminent philologists, such as Crystal, D. [(2003). English as a Global Language (2nd
ed.). Cambridge University Press], Phillipson, R. [(1992). Linguistic Imperialism.
Oxford University Press], Graddol, D. [(2006). English Next: Why Global English May
Mean the End of ‘English as a Foreign Language’. British Council], Pennycook, A.
[(2017). The Cultural Politics of English as an International Language. Longman], De
Swaan, A. [(2001). Words of the World: The Global Language System. Polity Press],
Coleman, H. (Ed.). [(2010). The English Language in Development. British Council],
Ammon, U. [(2001). The Dominance of English as a Language of Science: Effects on
Other Languages and Language Communities. Mouton de Gruyter], Block, D.
[(2019). Post-truth and Political Discourse. Palgrave Macmillan], among others.

In support of POLINA PRIANYKOVA’s Doctrine — that English alone
deserves the status of the sole global language in interaction with Artificial Intelligence
— speaks also the forecast concerning the projected number of speakers of the world’s
major languages by 2050, including English, Spanish, Arabic, Hindi, French, and
Chinese. This forecast considers both demographic growth and functional spread (as a
second language, language of education, IT, etc.), namely:

— English — projected number of speakers (native + second-language):
approximately 1.8 to 2.0 billion. Principal factors for growth include its role as the
language of science, IT, diplomacy, digital platforms, and academia. English will retain
its dominant position due to its multi-domain status, although its growth rate may
slightly slow in comparison to the languages of the Global South.

— Chinese — projected number of speakers (native + second-language):
approximately 1.4 to 1.5 billion. Key growth factors include internal demographic
expansion, economic outreach, and state policy. Chinese will remain significant in the
East Asian region, but its linguistic complexity and cultural inaccessibility continue to
limit its global lingua franca potential.

— Spanish — projected number of speakers (native + second-language):
approximately 800 to 900 million. Growth drivers include high birth rates in Latin
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America, expansion in the United States, and increased digital presence. Spanish may
consolidate its role as a regional lingua franca, particularly in the context of
development across Latin America, North Africa, and the Middle East.

— Hindi/Urdu — projected number of speakers (native + second-language):
approximately 750 to 850 million. Key growth drivers include explosive demographic
trends in India and Pakistan, as well as hybridization with English (Hinglish). While
Hindi is expected to expand demographically, its fragmented geopolitical presence
hinders a full-scale global breakthrough.

— Arabic — projected number of speakers (native + second-language):
approximately 700 to 800 million. Growth is expected to be driven by increasing
populations in Arabic-speaking countries, and the language’s functional use in
education and media. Alongside Spanish, Arabic may enhance its standing as a regional
lingua franca, particularly in light of developments across Latin America, North
Africa, and the Middle East.

— French — projected number of speakers (native + second-language):
approximately 500 to 600 million. Growth will be primarily fueled by demographic
expansion in Africa (especially in West and Central Africa) and its status as an official
language of the United Nations and the European Union. French is gradually shifting
its gravitational center from Europe to Africa, where its influence may further
consolidate.

Note on the 2050 Forecast: As previously stated, these projections include both
native and functional/second-language speakers, acknowledging that a modern lingua
franca is not necessarily one’s mother tongue. In many instances, linguistic
proliferation is catalyzed by education, commerce, and digital presence [16, 22—-24].

In summation, the history of English’s emergence as a lingua franca is a
multidimensional narrative of dominance, adaptability, and universalization. From
colonial administrations to academic faculties, from stock exchange terminals to search
engine algorithms, English has systematically entrenched itself across all critical
spheres of global life. It has not only united disparate continents with a common
communicative code, but has also become the language of scientific inquiry, digital
interaction, commercial ethics, and aesthetic expression.

Its entrenchment within the academic milieu is of particular significance, as
English has transformed into the language of epistemology — the medium in which
knowledge is generated, structured, and verified. This has endowed its global status
with not only practical utility but also symbolic legitimacy. Within this framework,
English is no longer merely a tool; it has evolved into the very medium of thought,
innovation, and cultural mobility. Today, and as projected toward 2050, English
maintains the highest number of speakers, the strongest global potential, and the most
expansive prospects for development.

Thus, six years of sustained research [25] affirm unequivocally that the only
truly universal language for humanity’s communication with Artificial Intelligence —
across all measurable dimensions — is Al English.
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3ACTOCYBAHHS BJIAHKETHUX JUCHIO3UIIIN
CTATEHA OCOBJINBOI YACTUHU KPUMIHAJIBHOI'O
KOJAEKCY YKPAIHU

boo6omkxo O.M.,

ctapumii Bukiagad KpuBopispkuii hakyabTeT
HanionaneHuit yHiBepcutet «Oecbka I0pUIMYHA aKaIeMIs»

BaxnuBuM HampsMoM TONEPE/KEHHS 3JIOYMHHOCTI B Hallid JepiKaBi €
3aCTOCYBaHHS KPUMIHAIBHOTO 3aKOHY Ta BCTAHOBJICHHS 3MICTY MPaBOBIIHOCHH, SIKI
Il 3aKOH OXOPOHSIE B1J] 3JI0YMHHUX NocsiraHb. Oco0JIMBO TOCTPO 1€ MUTAHHS MOCTAE
y 3B’S3Ky 13 3aCTOCYBAHHSM CTaTel KPUMIHAJIBHOTO 3aKOHY, B SIKMX MICTATHCS
OJlaHKeTH1 AUCHO3UIli. 3aCTOCYBaHHS CTaTe 3 TaKUMHU AUCHO3UIISIMU BUKIUKAE
MIEBHI TPYAHOLII, OB’ s13aH1 3 HEOOXIAHICTIO BIAIIYKAaTH HOPMAaTUBHUN Marepiai, Ha
AKAW B OJaHKETHIA JUCMO3uIllli MICTUThCS Biacwika. [IpoGiema mnpaBUIBLHOTO
3aCTOCYBaHHS OJJAHKETHUX JUCIIO3UIIIH, ikl MicTAThCA B cTaTTax KK Ykpainu, Hemae
YITKUX HOPMATUBHUX Ta TEOPETUYHHUX OPIEHTHUPIB, K 3aCTOCOBYBATHU TaK1 TUCIIO3HUIII].

VY Hayli KpUMIHAJIBHOTO MpaBa YKpaiHu mpoOsieMa OJIAaHKETHUX JUCIO3UIIN B
CTaTTSAX KPUMIHAIBHOTO 3aKOHY OyJa 1 € mpeaMeToM AociipkeHHs. OKpeMi MUTaHHS
miei  mpobiemu po3kpuBaroThes |y mpaigsix  B.O. Ianemoka, B.K. I'pumryka,
0.0. dynopoga, B.O. Haspouskoro, I'.3. SIpemka Ta psiy iHIIUX aBTOPIB.

HesBaxatoun Ha Te, M0 NWUTAaHHA OJAHKETHUX JUCIIO3UIN B CTATTIX
KPUMIHAJIBHOTO 3aKOHY B KPHUMIHAJIBHO-TIPABOBIN HAyIll HEAOCTATHBO JOCIIIKECHE,
MOPSIZT 3 IIUM 1ICHYIOTH Pi3HI MAXOAN [IJIs1 IPaBO3aCTOCYBAHHSI.

OkpeMuMH BUCHHUMH BUCIIOBIIIOETHCS JyMKa, 110 OJJAHKETH1 JUCITO3HIIIT B CTATTIX
KPUMIHQJIBHOTO  3aKOHY  MHOPO/KYIOTh  SIBULIE  3MIIMIAHOI ~ MPOTUIPABHOCTI
(B.O. Haspotpkuit); [1, ¢. 79] iH111 BKa3yrOTh JiMIlIe Ha OJIAHKETHHUM CIOCIO BHUpazy
(crroci0 onvicaHHs1) KpUMiHAIBHOT TpoTunpasHocTi aissHHS (B.K. T'pumyk). [2, ¢. 224].
He 3naiinuio eauHOro BUpIIIEHHS MUTAHHS, Yd BU3HA4Ya€e OJJAaHKETHA JMCIO3UIIIS B
CTaTTl KPUMIHAJIBHOTO 3aKOHY O3HAKM 3J0YMHY 1 JMIIe s 1X YTOYHEHHS,
KOHKpETHU3allii Bijcuiae 1o iHmorany3esux HopM (O.0. [lynopos,) uu Hajae mpaBo Ha
BHU3HAUCHHS TaKMX O3HAK CICIIaJIbHO BKA3aHUM OpraHaM B IHIIKX JpKepenax rnpasa [3,
c. 257].

Ha croroani yactka 6JaHkeTHUX AUCTO3UIN B cTaTrTsax OcobmmBoi yactuau KK
VYkpainu cTaHOBUTH MPUOIN3HO 53 % (BpaxoBaHO JIMIIIE Ti OJIAHKETHI JUCIO3MUIII, J¢
OJlaHKeTHa BKa3iBKa HECE 3MICTOBHE HaBaHTaXCHH:). biiaHkeTHUI criociO BUKIamy €
IOPUIUIHUM TEXHIYHUM MPUHOMOM 3a0€3MeUCHHS CHCTEMHOCTI MpaBa Ta pearyBaHHs
KPUMIHAJIBHOTO 3aKOHY Ha MOCTIMHI 3MIHH CYCIIJIBHOTO JKUTTS 1 HOro BperyJItOBaHHS.

3actocyBaHHA OaHKETHUX HOPM IPHU BPETYJIIOBaHHI KOHKPETHUX KPUMIHAIBHO-
MpaBOBUX BIJIHOCUH, BBaxkae [.3. fIpemko, «He oO3Ha4ae, M0 y BCIX BHUMAAKaX
JOIYCTUMUM € 3BEPHEHHS JI0 BCIX OKPECIIEHUX JIKEpell MpaBa. Y KOKHOMY BHUIAJKY
HEOOX1JJHO BpaxOBYBaTH TEKCTyaJbHUN BHKJAJ JUCIIO3UINT CTATTi, JIe€ MPSIMO YU
OTIOCEPEIKOBAHO OOMEXKYEThCSI ONMYCTUMUNM PIBEHb OJAHKETHOCTI, TOOTO MEpeJIiK
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JDKEepen mpaBa, 10 MOXKYTh 3aCTOCOBYBATHUCS B MOPSAJKY OJMaHKETHOI BIACHIKWY [4,
c.1]. Cuix po3ymiTi Koy OaHKETHA BIJICHJIKA JUCIO3MINI CTAaTTI KPUMIHAIBHOTO
3aKOHY O3HAa4aTHME€ HEOOXITHICTh 3BEpHEHHS 10 HOPM IpaBa IHIIMX ranxy3el, TO B
TaKOMy pa3l BOHA O3HAYa€ MOXJIMBICTH 1 JOMYCTHMICTh 3BEPHEHHS JI0 Tally3€BUX
HOPM, PO3MIIIEHUX B IEBHUX JKepesax mpasa.

TomMy MeTo10 T€3 BUCTYIAE, JOCTIAUTHA TUTAHHS 3aCTOCYBAHHA OJIAaHKETHUX HOPM,
AK1 MICTATH TIpsIMi BKa31BKM Ha IOPUAWYHY CHUITy JKEpel MpaBa, 1 Ti, IO MPsIMO HE
MICTSITh JOITYCTUMOTO PiBHS OJJAHKETHOCTI.

Cepen OanketHux gucriosuiiii crarei OcobmuBoi yactmHu KK VYkpainu, sxi
MICTATDH MpPsIMI BKa3iBKU Ha 3actocyBaHHs HOpM Koncturyuii Ykpainu (4. 1 ct. 110
KK Vkpainn) un 6aHKeTHY BKa31BKY Ha MOHSATTS KOHCTUTYLIMHOTO Jaxy (4.1 ct. 109
KK Vkpainn). [locsraroun Ha 3MIHY MEX TEPUTOPIi Ta IEp>KaBHOTO KOPJOHY Y KpaiHH,
IIJTKOM 3pO3yMiO, IO JJIS YTOYHEHHS O3HaK CYCIHUIbHO-HEOE3MEeYHOro [isHHS,
HeoOX11HO 3BepHyTHCS A0 HOpM KoHctutymii YkpaiHu, e IpaBOBOIO MiJICTaBOIO
KpUMiHai3amii uux JisiHb € 4. 3 ¢T. 2 , Ta 4. 2 cT. 5, ¢1.73 OCHOBHOI'O 3aKOHY,
BIJIMOBIAHO JI0 SIKUX, TEPUTOPIs YKpaiHU B MEKax ICHYIOUOTO KOPAOHY € LITICHOIO 1
HEJOTOPKAHHOIO 1 TIIBKA BHKJIIOYHO BCEYKPAiHCHKUM pedepeHayMoM MOXKYTh
BUPILIYBATUCS MUTAHHS PO 3MIHY MEX TEpUTOpid YKpainu. [5, cT.cT. 2,5,73].

3a OnmankeTHOw aucnosuiiero crarti 109 KpuminanbHOro koaekcy YKpaiHw,
MPaBO BU3HAYATH 1 3MIHIOBAaTH KOHCTUTYILIMHUHN Ja7 B YKpaiHl HaJeXUTh BUKIIOYHO
HapOJIOBI 1 HIXTO HE MOXE y3ypIlyBaTu Jep:kaBHY Biany. (2, cr.109, 110 KK). IIpu
IbOMY, LIOJO Miif, CHpSAMOBAaHUX Ha 3MIHYy MEX JAEpKaBHOIO KOPJOHY Ta Ha
NOpYILIEHHS NpAAKY, BcTaHOBIeHOro KoHcturyniero Ykpainu, OcHOBHUMI 3aKOH He
BCTAHOBIIIOE TOPSAKY 3MIHM JEp>KaBHOTO KOPJIOHY, a TOMY JIOIUIBHO Oyyno O B
nucnosutrii crarti 110 KK Ykpainu koHKpeTH3yBatu, 1o came «yMHCHI i1, BUNHEH1
3 METOI0 3MIHM MEX TepUTOpii YKpaiHM Ha MOPYIIEHHS MOPSAIKY, BCTAHOBJIECHOIO
Koncruryniero Ykpainu». Takox ciif 3BEpHYTH yBary 1 Ha OJJAHKETHICTb HOPMHU
crarti 109 KK Vkpainu, ge MoBa iiie mpo BU3HAYEHHS MOHATTS KOHCTUTYLIMHOIO
Jany, Sk 0e3mocepeIHbOro 00’€KTy TMOCATaHHS KPUMIHAJIBHOTO MPABOMOPYIIEHHS.
OuyeBuaHO, MO OpH 3’SICyBaHHI JONMycTHUMOro piBHA OmankeTHocTi y cT. 109 KK
YkpaiHu po3yMiHHS KOHCTUTYHIMHOTO Jaay MOXYTh MPHU3BECTH 10 CYTTEBHUX
pO301KHOCTEN. 3 METOI0 YTOYHEHHSI 03HAaK 0e3MocepeIHhOro 00’ €KTa TaHOi HOPMH,
MOXYTb 3acTocoByBaTtHcs KoHCTUTYIsl YKpaiHu Ta 1HIII HOPMAaTUBHO-TIPABOBI aKTH,
10 BU3HAYalOTh OCHOBM KOHCTUTYIIMHOIO Jlaay, AEpKaBHOI BJaJau, HalllOHaJIbHOI
oesmeku [6, ct.cT. 109, 110 KK V].

Crnin 3a3HaunMTH, MO OJAHKETHI MMUCIO3WINT TiependadeHi B KPUMIHAIBHHUX
MPABOIOPYIICHHAX IPOTH MUPY, OE3MEKH JIIOACTBA Ta MIXKHAPOIHOTO MPABOMOPSAKY,
K1 MalOTh MPSIMY BIJICUIIKY JI0 MIXKHAPOJHHMX JOTOBOPIB, 3rojila Ha 000B’SI3KOBICThH
akux HagaHa BepxoBuoto Pagoro Ykpainu. Hampuknaza, 4acTHHOIO MEPIIOIO CTATTi
438 KK nepenbdadaerbcsi KpuMiHadbHA BIAMOBIIATBHICTE 32 )KOPCTOKE TTOBOKCHHS 3
BIMICHKOBOTIOJIOHEHUMH a00 I[MBUIBHUM HACEJEHHSM, BUTHAHHS I[UBUIBHOTO
HaceJeHHS JUIsl MPUMYCOBUX POOIT, po3rpadyBaHHS HAIlOHAIBHUX LIHHOCTEH Ha
OKYIOBaHIM TepUTOpii, 3aCTOCYBaHHS 3acO0IB BeJCHHS BIiWHH, 3a00pPOHEHUX
MIKHApOJIHUM MPaBOM, 1HIILI MOPYIIEHHS 3aKOHIB Ta 3BUYAiB BiifHU, 110 nepeadaydeHi
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MIDKHApPOJHUMHU JOTOBOPAMHM, 3rofla Ha OOOB’SI3KOBICTh SIKMUX HajaHa BepxoBHOIO
Panoro Ykpainu, a Takoxx BiJIaHHS HaKa3y PO BUMHEHHS TaKHUX J1i, caMe Ha IiJICTaBl
3aCTOCYBaHHS JDKEpea MpaBa, MPUIHICH SIKUX BUKOPUCTOBYIOTHCS ISl KOHKpETH3allii
3micty OnankeTHoi aucno3uiii (I'aa3bka KOHBEHIE NpPO MHPHE BHUPIIICHHA
MDKHapoOAHUX CyTHuoK Bia 18 xoBTHA 1907 poky; [aa3pka KOHBEHIS MpPO
3aCTOCYBaHHSA JI0 MOPCHKOi BiiiHM TodaTky JKEeHEBChKOi KOHBeHIIl; JKeHeBchka
KOHBEHII151 ITPO MOJIMIIEHHS 10JI1 MOPaHEHUX 1 XBOPHUX Y JII0YMX apMisixX Bif 12 cepmHs
1949 poxky; JKeHeBcbka KOHBEHIIIS PO MOJIMIIIICHHS A0J11 TOPAaHEHUX, XBOPUX Ta 0Ci0,
K1 3a3HaJIM KopaOenpHO1 aBapii, 13 ckiaay 30poitHuX cuit Ha Mopi Bia 12 cepras 1949
poky; JKeHeBchbka KOHBEHIIISI MPO MOBOJKEHHS 3 BIMCHKOBOIOJIOHEHUMHU Bij 12
cepns 1949 poky Ta iami) [7, ct. 438KK V1.

Otxe, ONAaHKETHI AUCTIO3MINI Ii€l KAaTeropii KpUMiHAJIBHUX IPABONOPYUIEHb
MICTATh OPSIMY BIJCHIJIKY O MI>KHApPOJHOTO MIpaBa, ajie Ipy LbOMY CJIiJ 3’sCyBaTH J0
AKOI KOHKPETHOI HOPMHM MDKHApOJHOIO IpaBa YW JOrOBOpPY Iependadaerbes
3BEpPHEHHS (JIOTOBIPHUX YU 3BUYAEBUX).

B kpumiHanbHOMY MpaBl 3aCTOCOBYIOTHbCS OJaHKETHI JUCIO3MULIL, Kl MICTATH
BIICWJIKM /10 3aKOHIB Ta MIJ3aKOHHUX AaKTIB II0J0 HE3aKOHHOTO BUPOOHUIITBA YU
BUTOTOBJICHHSI HApKOTMYHUX 3aco0IB, MCUXOTPONHUX pPEYOBUMH ab0 I1X aHaJOTIB.
Hanpuknag, 4. 1 cr. 317 KK Opranizanig abo yrpuMaHHs MICUb JJIs1 HE3aKOHHOTO
B)KMBAHHS, BUPOOHUIITBA UM BUTOTOBJICHHS HAPKOTUYHUX 3aC00IB, TICUXOTPOIHHUX
peyoBHH abo iX aHaJIOrB nepeadavae 3BEpHEHHS 110 iHIorany3eBux HopM (3Y «Ilpo
3aX0JM MPOTHUIIT HE3aKOHHOMY 00Ir'y HAPKOTHYHHX 3aC001B, IICUXOTPOITHUX PEUOBHUH
1 MPEKypcopiB Ta 3JIOBXKUBAHHIO HUMU» Bia 15 mororo 1995 poxy Ne 62/95-BP;
[ToctanoBa KMY «llpo 3arBepmkenHs I[lonoxkeHHS Tpo MOPSAOK 3I1HCHEHHS
TisTbHOCTI Yy  cepi 00Iry HapKOTHYHHX 3ac00iB, TICHXOTPOIHUX PEYOBUH 1
npexypcopiBy» Bi 3 ciuns 1996 poky Ne 6; Hakaz MO3 Vkpainu «IIpo 3aTBepmkeHHs
[Topsinky 00iry HapKOTHYHHUX 3ac00iB, MCUXOTPOITHUX perBI/IH Ta TPEKYpCOpiB B
JEp’KaBHUX 1 KOMYHQJIbHUX 3aKJIa/aX OXOPOHU 310pOB’s YKpaiHw» BiA 18 rpynaHs
1997 poxy Ne 356) [8, ct. 317 KKV].

3 mpuKIaaiB BOAYAETHCS, 110 B aCMEKTl 3aCTOCYBaHHS OJAHKETHUX JIUCIIO3UIIIN
crateil OcobnuBoi yactuau KK VYkpainu, mo MICTATH BKa31BKM Ha MOPYLUEHHS
3aKOHOJIaBCTBA, YITKAa BU3HAYEHICTh TEPMIHY 3aKOHOJABCTBO OCOOJMBO Ba)KJIMBa 3
METOIO0 YCBIJIOMJIEHHS, SIKI HOPMAaTHBHO-TIPABOBI aKTH MOXYTh 3aCTOCOBYBATHCS —
JIUIIIE 3aKOHM YH 1 T1J[3aKOHHI HOPMATUBHO-TIPABOB1 aKTH. Y 3aKOHAX B 3aJICKHOCTI Bi
BKJIMBOCTI 1 crienn(iku CyCIUTHPHUX BITHOCUH, TEPMIH 3aKOHOJJABCTBO BXKUBAETHCS B
PI3HHX 3HAYEHHSX: B OJIHUX MAIOTHCS Ha yBa3l JIMIIE 3aKOHH, B IHIIUX, MEPEIyCiM
Kou(iKOBaH1 3aKOHU, a B TPETIX, BKIFOUAIOTHCS K 3aKOHU TaK 1 1HII akTh BepXxoBHO1
Pamu VYkpaiaum, axtu [lpesunenrta, Kabinety MinicTpiB Ykpainu, a TakoX akTu
IICHTPAJIbHUX OpPraHiB BUKOHABYOI Biaau. Tak , BIAMOBIAHO A0 craTeit 6, 19, 120, 4.3
cT.117 Konctutyuii Ykpainu BOauaeTbcs, M0 MOBHOBAXXEHHS LEHTPAIbHUX OpPraHiB
BUKOHABYO{ BJIaJd, B TOMY YHWCII IIOAO NMPUHHATTS HOPMATHBHO-TIPABOBUX AaKTiB,
BU3HavaroThesa KoHcturyniero Ykpainu 1 3akoHaMu Y KpaiHu.

o A0 MOHATTS OJIAHKETHUX AMCIO3UIIN KPUMIHAIBHO-TIPABOBUX HOPM, TO
icHye ix HopMatuBHe po3ymiHHA. Tak, y Pimenni Bin 19 kBiTHs 2000 poky Ne 6-
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pr1/2000 (cipaBa po 3BOPOTHY J11H0 KPUMIHAIBHOTO 3aKOHY B Yaci) KoHCTUTYIIIHOTO
Cyny VYkpaimm mopsim 3 MPOCTUMH, OINHWCOBHMH, BIJICHJILHUMH Ta 3MIIMIAaHUMU
TUCTIO3UITIIMA Ha3uBae OiankeTHI Tak, y 1pomy PimeHHI BKa3yeThCsS Take:
«bnankeTHa MUCTIO3MINS KPUMIHAIBHO-TIPABOBOI HOPMH JIUIIIE HAa3MBa€e ab0 OMHUCYE
3JI0YMH, a JJI TOBHOTO BH3HAYEHHS WOTO O3HAK BIJICKJIAE JIO IHINUX Tajy3ei mpasa.
OcHoBHA 0CcO0JIMBICTH OJAHKETHOI JUCTO3UIIIT MOJIATAE B TOMY, IO TaKa HOpMa Mae
3arajJbHUN 1 KOHKPETH30BAaHWW 3MICT. 3arajdbHUN 3MICT OJAHKETHOI JUCIIO3MUINIT
NepeacThCs CIOBECHO-IOKYMEHTHOIO (opMoro BiamoBigHOi crarti OcobimuBoi
yactuHu KK Ykpainu 1 BKJIIOYa€ MOJOKEHHS 1HIIUX HOPMATUBHO-TIPABOBUX AKTIB Y
TOMY BUTJISI/I, B IKOMY BOHH c(hopMyJibOBaH1 Oe3mocepeHbo B TekeTi ctarTi. Came 13
3arajJbHUM 3MICTOM OJIAHKETHOI MCIIO3MIIII MOB’A3aHE BU3HAUCHHS KPUMIHAIbHUM
3aKOHOM JIISIHHS SIK 3JI0YMHY MIEBHOT'O BUIY Ta BCTAHOBJICHHA 33 HbOT'O KPUMIHAIBHOI
BIAMOBIAabHOCTI. KOHKpeTH30BaHMI 3MICT OJaHKETHOI JUCIO3MINT Iepeadadae
MIeBHY JCTaTI3aIliI0 BIMOBIIHUX MOJIOKEHD 1HIITUX HOPMATUBHO-IIPABOBUX aKTIB, 1110
HAIOBHIOE KPUMIHAJIBHO-TIPABOBY HOPMY OLITbII KOHKPETHUM 3MICTOM» [9, c.4].

OTxe, y CHIBBIAHOIICHH] M OJIAHKETHOIO AUCIO3UIli€l0 B cTarTi Oco0amuBoi
gyactuHu KK VYkpainu Ta 1HImOramy3eBUM HPUIMCOM, IO 3aCTOCOBYETHCS IS
KOHKpETHU3aIlli 3MICTy TaKOi TUCIO3UIIIL CJI1JT BCTAHOBUTH, 110 OJIAHKETHA TUCTIO3UIIIS
B CTaTTl Ma€ CaMOCTIHE 3HAYEHHSI, IHIIOTATy3€BUI MPUITHC, J0 SIKOTO BIJICUJIA€ TaKa
JIUCITO3UIIIS.

[Ipu BU3HAUEHHI JKeper MpaBa, 1110 MOBUHHI 3aCTOCOBYBATUCS JJIsl KOHKPETH3aIIIi
3MICTY OJIAaHKETHOI IMCIIO3MUIIII, 3aBXKAN Tpeda BpaxOBYBaTH TEKCTYaJIbHUM BUKIA]
JUCIO3UIIlT Ta YA MOXYTh BU3HABATHUCS JUKEpeNia IHIIUX Taly3ed mpaBa, 10 SKHUX
BlICHUIaE OJaHKETHA JMCIO3MWINS B CTaTTI KPUMIHAJIBHOTO 3aKOHY, JDKeperaaMu
KPUMIHAJIBHOTO TpaBa.

[Tocunarourich, B mpolieci KpUMIHAIBHO-TIPABOBO1 KBaji(ikailii Ha BiAMOBIIHI
CTPYKTYpHI €JIE€MEHTU JKepes TpaBa, 0 SKUX BIJICUJIA€ OJaHKETHA AUCIO3HUINS B
CTaTTl KPUMIHAJIBLHOTO 3aKOHY, CIIiJl BKa3yBaTW HAa HOPMATHUBHI MOJIOKEHHS 1HIIMX
rajiy3eil mpaBa, a B JESIKUX BHUMAAKaxX MPUEAHYBATH A0 MaTepialiB KPUMIHAJIBHOTO
MIPOBA/DKCHHS CaMUX HOPMAaTHBHHX aKTiB, SK B KPUMIHAIBHHX IMPABOMOPYIICHHIX
poTH Oe3MeKu BUPOOHHULITBA.

TakyuMm 4YMHOM, BCTAHOBJICHHSI BUJly JUCIO3ULIT Mae Oe3rnocepeHeE 3HAYEHHS JIJIs
BU3HAYEHHS] HOPMATUBHOI MMIJICTABU KPUMIHAJILHO-TIPABOBOI KBasli(piKkaliii Ta Biairpae
BOXJIMBY pOJib, YTOUYHIOIOYM O3HAKKM IOPUAMYHOTO CKIALy KPUMIHAJIBHOTO
MIPaBOTIOPYIIICHHS.

Cnucok Jgireparypu:
1. HaBpompkuii B.O. OcHOBY KpUMIHATBHO-TIPABOBOI KBasi(ikallii: HaBYaIbHUI
nocionuk / B.O. HaBpornwkuii. — K. : FOpiakom IaTep, 2006. — C. 79
2. 'pumyk B.K. KpuminansHe npaBo Ykpainu: 3aranpHa yactuHa: Hasd. moci0.
JUISl CTYJIeHTIB ropu. (pak. Buil. HaBy. 3aki. / B.K. I'pumyk. — K.: BugaBauunii [{im
«In FOpe», 2006. — C. 224.
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3. Aynopos O.0O. IIpo wmicue OnaHKETHOI JUCIO3WINT HOPMH - 3a00pOHU Y
KOHKpeTm3arii 3micty ckiamxy 3imounny / O.O. dymopo // Bicaumk Axamemii
anBokatypu Ykpaiau. — 2009. — Yucno 1 (14). — C. 257.

4. SIpemko I'.3. Jlomyctumuii piBeHb OJaHKETHOCTI TUCTIO3UIIIH cTaTeit Oco0amnBoi
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Bepxosnoi Paau Ykpainu (BBP), 2001, Ne 25-26, cT.131)

7. Kpuminanbauii kojekc Ykpainu: cranom Ha 09.05.2025 p. /Bigomocrti
Bepxosnoi Pagu Ykpainu (BBP), 2001, Ne 25-26, cT.131)

8. Kpuminanpauii konmekc VYkpainu: cranom Ha 09.05.2025 p. /Bigomocrti
Bepxosnoi Paau Ykpainu (BBP), 2001, Ne 25-26, cT.131)

9. Pimennst Konctutymiitnoro Cyay VYkpainum y cmpaBl 3a KOHCTHTYIIHHUM
MOoJAaHHAM 46 HApOAHMX JIEMyTaTIB Y KpaiHH 100 O(IIHOr0 TIIyMay€HHs OJI0KEHb
cratti 58 Konctutyuii Ykpainu, crareir 6, 81 KpuminaibHOro xoaekcy YkpaiHu
(cipaBa Ipo 3BOPOTHY J11H0 KPUMIHAJIBHOTO 3aKOHY B uaci) Big 19 kBitHs 2000 poky Ne
6-pn/2000. CrpaBa Ne 1-3/2000 // Odiritianii Bicauk Yxpainu. — 2000. — Ne 39, — C.
77.)
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EHTPOININHUUN ®AKTOP Y TIPOSBI
BJIACTUBOCTEHN HA MEZKI CIIBICHY BAHHSI
JIOJAVUHU TA CYYACHOI TEXHIYHOI CUCTEMHU

BoJsomun B’siueciiaB CtenaHoBuY,

JOKTOp TEXHIYHUX HayK, mpodecop,

npodecop no kadeapi 610MeTUIHOT 1HKEHEPIi.
[Tpra3oBchbkuil Aep KaBHUM TEXHIYHUM YHIBEPCUTET,
M. JIHITIpO

A3sapxoB Ouiexcanap HOpieBuu

JIOKTOp MEIMYHUX HAYK, IIpodecop,

3aB. Kadeporo 610MeTUIHOT 1HKEHEPIi.
[IpuazoBchKuil Aep>KaBHUM TEXHIYHUIN YHIBEPCUTET,
M. J{Hinpo

VY nmiteparypi HakONMYEHO OaraTtuii JOCBIJI TCOPETHUYHHMX JOCIIKEHb B 00J1acTi
CIIBICHYBaHHsI KMBOI 1 HEKMBOT MaTepii B MEKax CUCTEMHU «JIIOIMHA-MaIllHa» a0o
«TEXHIUYHA CHCTEMa-HaBKOJIHIIIHE cepeoBuIiey. Lle it Teopiss TMCUIAaTUBHUX CTPYKTYP
I. Tlpuroxwuna [1], 3rigHO 3 SIKOIO KMBI CUCTEMH BUKOPUCTOBYIOTH TEPMOJUHAMIYHO
HEpIBHOBAXXHI CTaHW JJI1 CTBOPEHHS NOPSAJKY LUISIXOM B3a€EMOJIi 3 IITyYHUM
HEOPraHIYHUM CEpeOBULIEM (HAMpuUKIaJ, (QoTrocuHTe3 abo COHsAYHI Oarapei).
Konnenmis ekceprii 1. inuepa [2] BinoOpaxae oqHOQYHKIIOHATIbHE EPETBOPEHHS
EHeprii, 3 TI€ PIZHUICIO, 10 37aTHa ONTUMI3yBaTH €KCEprito JJisi 3pOCTaHHS, a
MallliHa, SIK HEOpraHiyHa CHCTeMa OMNTUMI3Yy€ EKCEpTiio JJisi piBHOBaru (cucrema
mo30k mipotu LII). Teopist cumbiorenesy JI. Maprymica [3], y npukiaai 10 cucteMu
WTIOMHA-MAIIMHA)  OTMOCEPEIKOBAHO  TMOB'S3aHa 3  TEMOI  IMOTPaHUYYs,
T1KPECIIO0UH, 1110 HOTO BIACTUBOCTI 1 CHHEPT13M BUHUKAIOTh B PE3YJIbTaT1 CIiBIpaIli
OpPraHIYHOTO 1 HEOPTaHIYHOTO.

Mexero Mk KUBOIO (JIFOAWHA) 1 HEKUBOKO (TEXHIYHA CHCTEMa) MPHUPOAOI0 €
00J1aCTh, A€ Il CUCTEMH B3a€EMOJIIOTH 1 BUABJISAIOTH CX0XKI (DyHKIIT (0OMIH €HEpri€ro,
00po6Oka 1H(popMmailii, pyHKIIIOHAIbHA OpraHizallis Ta iH.). Ajie BOHU PO3PI3HIIOTHCS
3a CTPYKTYpOIO, BIOPSAKOBAHICTIO, CTYIICHEM BIUIMBY Ta AUHAMiKOIO. [IpukopaonHa
CUCTEMa BHMHMKA€ TaM, JI€ OPraHiuyHI Ta IITYyYHI HEOPTraHiuHI CHUCTEMH TICHO
B32€EMO/I1F0Th, BUKOHYIOUM CXO1 (PYHKIIIT 1 € Ty’ke yMOBHOW. Onucaru 1ei geHoMeH
JIOTIOMararTh Cy4dacHl Teopii, Taki sIK Teopis caMmooprasizaiii [4], OlokiOepHeTHKa,
MIOHATTS €KCEePTii.

Posrnsgatoun mpukopI0HHY 30HY MK OpTaHIYHUMU 1 ITYYHUMH HEOPTaHIYHUMU
CEpEeOBUIIIAMHU B CHCTEMI «IIOIMHA-MAIITNHAY, a00 «TEXHIYHA CHCTEMa-HABKOJIUIITHE
cepenoBuIle» MU OyleMO Ha3UBaTH i1 "IPUKOPIOHHOIO cucTeMOoro abo Edge System -
ES". A nBoma i ckJIaoBUMHU BBaXKaTUMEMO TiacucteMu «/nOrg» 1 «Orgy, 1o 03Havae
«InOrganic» 1 «Organicy. Lle nerko 3amnucaTvl y BUIVISAL MOSICHIOBAIBHOI (OpMYIH
(ES =10 + 0). 1o Haii611b111 MOMUPEHUX TUITIB TPAHUYHUX ES-CUCTEM BITHOCITHCS:
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- MO30K JItoAuHU Ta mTyuynuit inTenekt (11);

- JIIOIMHA-TEXHOJOT1YHHH MPOLIEC;

- (poTocuHTE3 1 HEOpPTraHiuHI JHKEpeia eHeprii;

- ypOocucTema Ta HaBKOJHIIHE MPUPOAHE CEPEIOBUIIIE;

- CIIBBIAHOIICHHSI €HTPOIIIi B )KUBOMY 1 HEOPTaHIYHOMY CE€PEIOBUIII];

Jlesiki y3arajqbHEH! XapaKTepUCTHUKU SKOCTEH TaKUX CHCTEM IIPEJCTaBJICHI B
Tabmumi 1.

Ta0mmus 1.
Jleski y3arajibHEeH1 SIKOCTI1 BYTJICII€BO-01JIKOBOTO 1 IITYYHOTO
HEOPTaHIYHOTO CBITIB Y CITIBBIIHOIIICHHI.

SkicHa xapakrepucTuka | ByriueneBo-OiikoBuii | LHITyynuii HeopraniuHumii

CHUCTEMH CBIT, JIIOIUHA CBIT (TEXH. CHCTEMA)
CamoopranizoBaHa, Kpucraniuna, amopdsa,
Crpykrypa . .
iepapxiuHa CTaTH4YHa
. . Enexrpuuna, MexaHiuHa
Enepris Ximiuna (ATO, rirroko3a) P > ’
TETUIOBA Ta iH.
Errooris 3HMKEHHS JIOKAJIbHOI 3a paXyHOK 3pocTaHHs 3arajbHOi, K
p 30BHIIIHBOT pe3yNbTaT AUCHMaIlii
AnanTartis Bucoka (eBostorisi, HapuanHs) |Hu3ska (pikcoBaHa KOHCTPYKIIis)
[IIBuAKiCTH MpOIIECIB IToBinbHAa, OiogOriYHA [lIBuaxka, pizuana
JoBromitrs OobmesxeHa (cTapiHH:) Bucoka (cTiiikicTh MaTepiaiB)

[Tincucremu "Org" 1 "InOrg"”, mo Hac WIKaBIATh, BUSABISIIOTH BJIACTHUBOCTI SK
AQHTAaroOHICTUYHOTO, TaK 1 HEAHTArOHICTUYHOTO Xapaktepy. Jlo mepimx BiTHOCATHCS:

- GHTPOIIHI BIACTUBOCTI, KOJIM O10JIOTIYHI CUCTEMH YHHSIThH OMIp 3POCTAHHIO
SHTPOTIIi, a HEOPTaHIYHI CUCTEMH ii IMABUIITYIOTH;

- aJanTUBHI BIACTUBOCTI, THYYKI JJIsI OPraHIYHMX 1 >KOPCTKI JJISl IITYYHUX
HEOpPraHIYHUX;

- BIJHOCHO BHCOKI MIBHAKOCTI I (DI3UYHUX TPOIECIB B IMITYYHOMY
HEOPTraHIYHOMY CBITI 1 HH3bKI IIBUIKOCTI, HANpHUKIaA, I OlompoleciB B
OpraHIYHOMY CBITI.

Jlo HEaHTaroHiICTUYHHUX BJIACTHBOCTEH MOKHA BiTHECTH (YHKIIIOHAIBHICTD 1
CXOXKICTh BUKOHYBAaHUX 3aBJlaHb, 1110, BJIACHE, 1 € MPEAMETOM HAIIOTO JIOCIKCHHS,
3[IaTHICTH 10 TOPIBHSHHUX MEPETBOPEHB €HEPTii, CTIUKICTh B MIATPUMII CUCTEMHU.

Mu Oymemo 3Beprard yBary Ha Ti BJACTMBOCTI TPaHMYHMX 30H, SIKI €
y3araJlbHIOIOUMMH 1 HE3aJICKHUMU OKpeMoO Bif 3Micty «Organicy» 1 «InOrganicy..
Hampuknazn, e Moxxe OyTH BJIACTHUBICTH YMOBHOTO B3a€EMHOTO NMPOHMKHEHHS JIBOX
PI3HHMX YaCTHH, 110 BU3HAYaeTbes KoediieHToM U (%). AOO eHepreTH4Hi B3aEMO/III,
K1 TIOB'S13aH1 3 IPUKOPIOHHUMHU 30HAMU.

OO6nacTh B3a€MHOTO TPOHUKHEHHS B MPUKOPIOHHY 30HY 1 MOB'SI3aHUN 3 HEIO
KOE(IIIEHT | TOKA3YIOTh Ty YaCTUHY MPOCTOpy ES-cuctemu, 0 sIKoi BITHOCSTHCS Ti
gy iHIIN crienudivHi SKOCTI O3HAYEHUX YaCTHUH I€l CUCTEMHU 1 3arajibHi JJIsi HUX
BJIACTUBOCTI CamMOi CHUCTEMHU. 3HAU€HHS [ JJIsI KOXKHOTO 3 HHX Oyae 1CTOTHO
BIJIPI3HATHUCS 1 MOKa3yBaTW CTYIIHb BIUIMBY OJIHIEI YaCTUHU HA 1HUIY 1 B3a€MHO.
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Hanpuknan, «ypOocucTeMa-HAaBKOJIMIIHE CEPENOBUILE» - 1€ 00JIacThb B3a€EMHOTO
MpOHUKHEHHST ¢ayHu 1 (Grmopu Ha TEpUTOPi0 MiCTa, 3 OAHOTO OOKY, 1 3aMiChKi
KyJIBTYpHI HAaCaPKEeHHs, Ja4Hl TUISTHKY, CHCTEMH €JIEKTpOorepeaadi, CMITTE€3BANUINA, 3
iHIIoro. Iy cucteMu «MO30K-IITYYHUN 1HTENIEKT» Taka Meka OUTbIIe CIpsIMOBaHa Ha
BIIPOBAXKCHHS JIFOICBKOTO MO3KY B CTBOPIOBaHI HUM CHUCTEMH IITYYHOTO 1HTENIEKTY,
HIXX HaBIIAKW, HAIIPUKIIAJ, HelpoinTepdeiicu, Taki sik Neuralink, Synchron, NeuroPace
Tomo. TuM He MeHII, 3BOpOTHa peanizauis BiaactuBocti LI B moacrkoMy MO3KY,
CYZISIYH 3 YChOTO, € TUTAHHSIM 4acy, BanOByfqu po3po0Ky BOYIOBaHUX YiliB, MOTpeOU
MO3KY B TaKii k€ IMIBUAKOCTI M, SIK 1 y KOMIT'IOTepHHUX cuctemax [6]. Koedimient pu €
JOCUTH PO3ITUBYACTUM MapaMeTpoM. BiH 3aiexuTh Bij BIACTUBOCTEN JABOX YaCTHUH
ES-cuctemu 1 Oyne YHIKaJbHUM B KOXKHOMY KOHKPETHOMY BHUMAAKYy. ToMy HOro
MIPOIICHTHE CIIBBIAHOIIECHHS - 11€ MOXJIMBICTH JJISl SIKICHOTO aHAaJi3y BIACTHBOCTEH
CaMoOI CUCTEMU.

B inmomy npukiani ES-cuctemu, BOpoBaKeHHs IMILIAHTATIB («/nOrgy) B )KUBY
TkaHuHy («Orgy»), CTBOPIOE MPUKOPAOHHY 30HY 3 BIJTHOCHO BYy3bKOi oOnacti. TyT
IMIUTAaHTaT MOXE JEeNI0 PO3YMHUTHCS B Olomarepiaii, a OCTaHHIM 3JaTHUM [0
3arajgeHHs, 10 MPU3BOAUTH a00 10 BIITOPTHEHHS IMIUIAHTATy, a00 J0 KOOpAWHAIII]
CTPYKTYp Ta iX B3aemonii. Lle oOmactp, A¢ BiOyBaeThcs a00 MOPYIIEHHS TKaHUH 1
BIITOPTHEHHS 1MIUIaHTaTy, a00 00JacTh TPUBAJIOTO KOOPJIMHOBAHOTO CITIBICHYBaHHS
OpraHiyHOi TKAHWUHH 1 HEOPTAHIYHOTO IMILJIAaHTATY.

Ha nam nomsa, Ha OKpeMy yBary 3acilyroBye€ Taka BIAaCTHBICTb ES-cucTeMu, sIK
il eHepreTHYHUM MOTEHITIa. [[B1 1ajneko He piBHO3HAUHI CKJIaIOBI 1i€l cuctemu « Orgy
u «InOrg», B 3alN€XHOCTI Bil iX 3MICTY, MAlOTh PIi3HI €JEeKTpu4Hi abo audys3iiiHi
MOTEHIIaIM, PI3HY KOHIIEHTPALI0 PEUYOBMHUM HAa MEXI PO3AULY CEpENOBHIL, pPi3HI
TEIJIOBI KOE€(ILIEHTH, TPATIEHTH TEMIEpaTypu 1 MacH, 1H(OpMAaIliiiHl BIaCTHUBOCTI,
HapeuTi, BTpatu eHeprii. Bce 1e Ao03Bossie CyauTd TPO MEBHUM OCOOIUBHIL
€HepreTUHYHuil crad ES-cucTeM sIK Mpo iX 3HAYYILy SIKICTb.

Y naniit poOGOTI MM PO3IISHEMO, SIK 3MIHIOETHCS EHTPOMIis JOCIIIKYBaHUX
CUCTEM Ha MEXI iX B3aeMOIi B 3aJ€KHOCTI Bl CTYyNEHS YMOBHOIO B3a€EMHOTO
MPOHUKHEHHS |. Po3paxyHkoBa JMHaMiKa 3MIH €HTPOMIi AJis TaKuX 00'€KTiB, sk ES-
CUCTEMH, AyXe crnenudivyHa 1 BUMAarae IMEBHOTO aHali3y B 3B'S3Ky 3 HHU3BKOIO
yHi(ikariew 00'ekTiB aHai3y. HaBenemo HU3Ky NpUKIIaIiB.

ES-cuctemy, mo BkIwoyae ypOocucreMy, fK mpeAcTaBHUKA «[nOrg» 1
HABKOJIMILIHIA O10JI0TTYHUI CBIT NPUPOAH, BiTHECEHUN 10 «Org», CIij pO3IIISIaTh K
CHUCTEMY 3 MOKJIUBICTIO IMIIOPTY 3 HABKOJIUIIIHHOTO CEPEIOBUINA HU3HKOCHTPOITIHUX
pecypciB, TakMX SK €Hepris, ToBapu 1 CHPOBHHA, a TaKOX EKCIOPTY
BHCOKOEHTPOIIMHUX pECcypciB y BHUINISAAI BIAXOMIB, Teruia 1 3abpyaHeHHs. Lle
BIIMOBIZJa€  KOHIEMII  JUCHUIIATUBHUX CHUCTEM, Ji€ BHYTpIIIHIA  TOPSIIOK
HIATPUMYEThCS 32 paxyHOK HapocTarodoro Oesnaay B HajcucTemi. Taka cuctema
BIIHOCUTBCS JI0 TEPMOJWHAMIYHO BIAKPUTHX, B SKHX TifcuctemMa «Org» ciabo
HEpiBHOBa)KHA a00 HaBITh PIBHOBaXKHA, a MifgcucTema «/nOrg» MO3ULIOHYEThCA SIK
TEPMOJUHAMIYHO CHJIBHO HEPIBHOBaXHA. TOMy TIpU pO3paxyHKy EHTpOmMii B
rpannuHoMy mapi ES-cuctemu Oymemo BUKOpHCTOBYBaTH piBHsSHHS JI. OHcarepa B
y3arajibHEHOMY BHUDIAAI B mepmiomy — Bumaaky AS =)/, X, (cran cnabkoi
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HEPIBHOBAXXHOCTI Ha MEXK1 PIBHOBAKHOTO CTaHY), /i€ /, — MaTrepiajabHi TOTOKHU, X, —
TEPMOIUHAMIYHI CHjIM Taki, o J, = ), L, X,, a L, — heHOMEeHOI0T UYHU# KOS]II[iEHT.

A B apyromy BUINAJKy - piBHSHHS I[lpuroxkuHa mpo 3MiHYy €HTpOIi B CHIBHO

Stot

S JaXa - . .. d
¢ =Y reopeMy IpPO SAKICTh EGHTPOIi — =

. d
HEPIBHOBAXHUX CHCTEMaX: — =
dt Ta

dsint + dsext
dt dt
30BHIIIHA CHTpOHlH. TCpMOI[I/IHaMIIIHl CHUJIM B CHUCTEMaAX 6y,ZIYTI> pOSpElXOBYBaTI/ICH

TUIBKH Ha OCHOBI MPOIIECIB TEIUIO- 1 MACOOOMIHY.

Buxiani 1aHi 1u1s OIIHKOBOTO PO3paxyHKy (MOXYTh 3MIHIOBAaTHUCS B 3aJICKHOCTI
BiJI IIJTLHOCT1 HACEJICHHS, EKOHOMIYHOT CTPYKTYpH Ta KJIIMaTy), a caMe:

-3amanHa wioma Micta - 700 KM?;

- cepeNHs UIMpYHA peKpealiiHol 30HU HaBKOJIO MicTa - 10 kM;

- Opi€HTOBHA KiJIEKICTB i Bara Bcix OymiBens i ciopys B micTi — 250 trcsy (10° T)

- Maca BCiX IPOMMCIIOBUX CHCTEM B MicTi - 5+ 10° T;

- mepenOadyBaHi MarepialibHI MOTOKHU, IO CIPSMOBYIOTHCS B MICTO (TOBapH,
cuposuHa) - 2,74 - 10* T/106y;

- mepeabadyBaHi MarepiajbHl TOTOKH, IIO BHUBO3SITECA 3 MicTa (BIAXOAH,
Marepiany, 3a0pyaHenns) - 2,74 - 10* t/106y;

-TpaJiEHTH TeMIIepaTypH 1 KOHIIEHTpalii B ES-cuctemi;
kDK
206y

- BCTAHOBJIEHA KOHIIEHTpALlis ATy B MicTi - 4,5+ 1075 r/m3;

- TUIIOBa O10omaca 11 jdiciB — 135 1/ra, ad creniB — 4 1/Ta;

- OPIEHTOBHA 3€JIeHa Maca JIiCiB Ta CTeMiB HABKOJIO MicTa - 2,92 - 107 T

- 3aJ1aHa TUIOMIA BOAHUX 00'€KTIB HaBKoO MmicTa - 7 - 107 M?;

- 3aJlaHuii o0CAT MOBITPA (3a7aHa BUcoTa mapy B 10 kM), 37aTHHI BILUTMBATH HA
cran armoc(epu B MicTi - 7 - 1012 m3;

- KOHIIEHTpAIlisg MUy B 30Hi HaBKOJIO MicTa - 1,5 - 1075 r/m3;

- BCTAHOBJICHA CTYMiHb NONIMHAHHS MMUJTY 1 ra3iB B HABKOJIMILIHBOMY CEpPEIOBHIII
ctaHoBUTH 20%;

> 0, ne S¢oy — TOBHA EHTPOIIs, S;,; — BHYTPIIIHSI €HTPOMIs, Sppp —

~TeIUTOBI MOTOKH, IO 3AJUIIAI0TH MicTO - 9,86 - 101°

. . . Ik
- eHeprisi (OTOCHHTE3y 3€J€HOI Macu HABKOJIO MicTa - 2,35 - 1014@ =6,4-

011 A ;
AoGy
[TapameTpuyHuii Jiama30H B3a€EMHOIO IPOHUKHEHHS [ BUMIPIOETHCS B
KiJIOMEeTpax.
Pe3ynbraTti 1OoCHiIKEeHHS IeIKUX TEPMOAMHAMIYHUX MapaMeTpiB, 1110 3B'A3YIOTh
oOnacti ES-cuctemu 3 ii CHHEPreTUYHUMU BIACTUBOCTSIMH, IIPE/ICTABIIEH] Ha puC. 1.
Sk 1 ouikyBajocs, miacuctema «Org» Mae OUIbII HU3bKI 3HAYEHHS EHTPOIIi.
Bona Bkitouae B ce0e TakoK MIHJIMBI YMOBHU TEIUIOBOTO PEXHUMY MOOIM3Yy BijJ
HAaCMYEHUX TEIUIOM ypOOCHCTEM, BUXIJAHI TEMIIEpaTypHi MapaMeTpH Bij SKHX JIyKe
3aJIeKUTh OpraHika, 30KpeMa, KIiMaTu4dHi edekTu, OloreoxiMiuHi mukIH. Jlms
nigcuctemu «Org» mepenbadyBaHa EHTPOMis CKIANaeThea 3: Spopg =~ +(0,226 +

0,461) Jx/(K- M2 - c) ansg ekocucTeM, TakMX SK JIMCTSAHI JICH, PIYKHM Ta 03€pa;
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Sorg = —0,422 /(K- M2 - C) - [ 3aMiCBKMX NAcOBMII, ¢ OOMiHHI IpOLEcH
O1IIBII CKITAIHI.

uge % 75 50 25 0,0
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Puc. 1. Mexi 3miHu eHTporii B eskux ES-cucreMax B 3aJ€KHOCTI BiJ] TapameTpa
p. (TyT enTpomis, 1110 3anMcana yepe3 HaTypajabHui morapudm, BumiproeThes B Jx/K.)

BukopucToByour po3paxoBaHl JaHi, MOKaXeMO, L0 MIOpiYHA 3MiHA €HTPOIIi
ASnonorg = +1,25- 10k /K abo =~ +3,42 - 1011ﬂ—m6 ~ +0,0198 JIx/(K-¢) i

K-no06y
MOoKa3ye Ha Jerpajalilo rpaHudHoi obsacti ES-cuctemu. B mimomy mMu O6auyumo
cTpuOOK eHTpoIii Ha KOpioH1 ES-cuctemu (auB. puc. 1). Ypbocucrema, sika rotoBa J0
30UTbLIEHHS] OPTaHi130BaHOCTI1, MPUTHIYY€E HABKOJIUIIHE CEPENOBULIE, SIKE B CBOIO UEPTY
3MIACHIOE CITPOTUB OCOOMCTIN Je30praHizaiii. MoXIuBUid BapiaHT, KOJIM BHYTPIIIHS
eHTpomiss ypOOCHCTEMHU CTa€ HEraTUBHOK a00 OJM3BKOIO 0 HYJIS, OCKIIBLKH MICTO
MIATPUMYE BIACHUHN TOPSJIOK 32 PaXyHOK IMIIOPTY pPeCypCiB.

e ogna cnemudiuna ES-cuctema, sika OTUCYE TPAHIIHY o0mnacTh, 11€ Ta, B SKii
CHIBICHYIOTh CUCTEMHI SIKOCTI JIFOCHKOTO MO3KY 1 IITYYHOTO 1HTENeKkTy. BoHa Hece B
co0i sSKOCTI MIHIMBOI TepMmoauHamiyHOi eHTpomii (AS), Ta BU3HAYAETHCS Uepe3
CHeprito, sfKa CHOXHBAETHCA SK MO3KOM, TaK 1 TEXHIYHMMH CHCTEMaMH, IO
3a0e3neuyoTh (YHKIIIOHYBaHHS IITYYHOTO 1HTENEKTY, BiAMOBITHO, Ta OMHUCYE IBi
nigcuctemMu "Org" 1 "InOrg" Buxonsuu 3 iX (yHKUIOHAJIBHOTO MpU3HAYEHHS [5].
[lepmra wactuHa po3paxoByeThes 3a Bimomumu popmymamu C. bombiiMana, a apyra
noB's3aHa 3 opmynoro K. Illennona, 3 moganpimmm mOpiBHAHHIM (13UYHUX BETUYHH
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3a Bigomoro Mmetomukoro, ne S[[x/K] =k In(2f) =0,956-10"22H , ne H
BHUMIPIOIOTHCA B OiTax.

HaBegemo OCHOBHI BHXITHI JaHi JJIsl pO3paxyHKy eHTpomii mist ES-cucremu
«MO3OK-IITy9HHH 1HTETEKT». J[71s1 MO3Ky 11€:!

- cnokuBaHa oty xkHicTh 20 BT (MeTabosiune Crio)KMBaHHs ),

- po6oua Temmneparypa 310K;

- MBUAKICTE 00poOku iHMopMarllii 10 6iT/c (1 KOTHITUBHMX 3aBiaHb 110 20
01T/c).
JUJIst IITY4YHOTO THTENEKTY:

- cnokuBaHa oty xHicth 100-1000 Br;

- poboua temneparypa 300K;

- MBUJKICTh 00pOoOKHU 1H(DOpMaIlii, 3aJIe)KUTh BiJl TOCTABJICHOTO 3aB/IaHHS (1015
1/c).

[TapameTpuuHuil niana3oH B3a€EMHOTO MPOHUKHEHHS [ BUMIPIOEThCS B O1Tax
iH(bop™marii.

VY camoMy mNpuOIM3HOMY BUIIIAJI PO3PaXyHKHU MIATBEPIKYIOTh, MO IJsi 86
MUTBAPAIB HEUPOHIB B MO3KY JIFOMWHU TMPHU CIOKHUBaHHI O01u3bko 20 BT 30BHINIHBOT

eHeprii  BinOyBaeThcs 30UIbLICHHS eHTpomil ASy,; = +5,6 103 K_iz;y = +64-

1073 ﬁ—x; , a 1HdopMalliifHa EHTPOIisl MO3KYy NpH IIBUIKOCTI OOpOOKM JaHHMX
10'° onepauuii B cekyHay Hy,y = +0,8-10°6utr  aGo 40,76 10_14% =
+6,91072° f(l—)*: JJist TEXHIYHOT CUCTEMHU, IO 3a0e31euye poOOTy MTYYHOTO THTEJIECKTY

(3amana motyxkHicth 100-1000 Bt) 3 po3miphicTio 32 6iTa, B 3aJIEKHOCTI BiJ 00CATY
(10° mapameTpiB), a Tako)k CTPYKTYpH NaHHX i BHKOPMCTOBYBAaHUX aJITOPHUTMIB,

OIOCEPEIKOBaHI JaHi MAKOTh TaKUH BUIAN: ASpy0rg = +7,8 - 10° % = 49,02 %,

TOOTO Ha TOPANKH BUIE, a 1HGOpMAaIllifHA EHTPOIis MPU MIBUIKOCTI OOPOOKH
inpopmauii 107 onepanmii B cekyHAY Hypnorg = +32-10° 6ir a0 +30,6 -
1071 2 _35.10-18 2

K-noby K-c
[lepexinHuii xapakTep 3MiHU EHTPOIi B TaKuX ES-cucTtemMax O4eBUAHMI, a cama
nepexiiHa (QyHKIs MOxe OyTM HE TUIbKM IJIAJKOI0, ajie€ HaBiTh OlHApHO, WIO
B1J100pakae HEBU3HAYEHICTh B ES-cucreMi mpH TakoMmy nepexigHomy npoueci. Cria
3a3HAYUTH, 110 MPOIEAYPH BUBUCHHS €HTpomii s ES-cuctem Jyxe CKIaaHi, 1 B
KO’)KHOMY BapiaHTl JOCHIAKyBaHOi ES-cUCTeMH BHUMAara€ CBOTO IE€PCOHAIBLHOTO
nigxony. TWM He MeHI, Takl PO3paxyHKHM MOXKHA MPUBECTU [0 3aCBOIOBAHOTO
pe3yabTary, sSIkuid J03BOJIUTh €(EKTUBHO MPOAHAII3yBaTH 111 JIaHi.

Ha puc. 1 mokazani iHmni oGmnacti juisi U, A€ MarTh BUrOIU creludivHi
BJIACTUBOCTI IesAkux FES-cucreM, Imo ommcadl B TaOi. 2 1 CKIAZArOTBCI 3 IBOX
nigcucteM: "InOrg" 1" Org". IlepeTun enTpomnii npu nepexoaax B oonacti ES-cucremu
MOKe B1OyBaTucs K MocTynoBo — Bif "/nOrg"” no "Org", Tak 1 HaBMaku, Bix "Org" no
"InOrg"» 1 0 HU3X1/IHIM, B TOMY X MOPSAAKY. Lle mo pi3HOMY MoOXKe XapakTepu3yBaTu
KokHY 3 ES-cuctem. Hanpuknan, FES-cuctrema '"MO30OK-IITyYHUH  1HTEIEKT"
XapaKTepU3YEThCSA HU3XIIHUM BEKTOPOM CTpPUOKA 3MIHM €HTPOIi B OIK MiICUCTEMU
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"Org", B sxiii migcucrema "InOrg" cXwibHa JI0 BEJIUKHUX 3MiH eHTpomii (ASiorg =
+51,9 [x/(xrK)), sx MeHm opranizoBana, Hix MO30K (ASp,, = +9,49 [Ixk/(krK)).
[{uM MOSCHIOIOTBCA, 30KpeMa, Cy4yacHi IepeBard MO3Ky B KOTHUTHBHICTI mepen
CUCTEMaM{ MITYYHOTO IHTENEKTy, a TaKoXX 3aBIsIKA BHCOKIM  ajmamnraiii,
CaMOBIITBOPEHHIO Ta TomeocTtazy [6]. Tooto B ES-cucreMi OYeBHUIHI TEpeBaru
OpraHivHOTO HaJ HEOPTaHIYHUM.

TaOmwmis 2.
[epexiani mpoiiecu B 3MiHAX €HTPOMII HA MEX1 OPTaHIYHUX 1 HEOPTaHIYHUX
CHUCTEM
Hiana3on Hiana3on BexTop HanpaBJ/ieHHsI 3MiHH
NeNe ES-cucrema: 3MiHHM 3MiHHM eHTpomii
n/n «Org» eHTponmil, Koegiui- 3picT eHT- 3MeHIIeHHSA
«InOrg» Jx/(xrK) €HTA pomii ES- 3pocTy
u, % CHCTEMH AS
I | «O» - Mo30K; «IO» - 9,49+51,9 uril =56 ] N
IITYYHUHN 1HTEIEKT.
11 «O» -010J10T. TKAHUHA 141,2+361,4 ,ui'g,s =8,5 ) n
«IO»- iMIIa"TaTH
III | Biominepanizaris
«O» - biojor. TKaHuHA | 165,7+518.,0 utd ~0 + -
«1O» - minepanu
IV | «O» - en3umu 601,8-1043,1 ‘ufg:g =82 ] N
«1Ox»-karamnizaropu
V | «O»-6ioenepris 32948955 | uti*® =225 . i
«lOx»-mTyuHa eHepris
VI | «O»-HaBk.pup.cepen. | 2670+12580 | utd. =24 ) N
«10»- ypOocucrema
VII | «O»-6iomem6pana 4023+9996 | u*i, =18 N ]
«1O»-dinbTp
VIII | HanoBupoOu
«O»-0praH.KOMITOH. 3133+4675 Higfé =46 + -
«IO»-Heopr. KOMIIOH.

PosrnsinyTi Takum ke unHoM ES-cuctemu, mosHadeHi Ha puc.l sk II, III, 1V,
TOKa3yI0Th TaKi % caMi pe3ynbTaTu. X BiIMiHHOIO PUCOIO € Te, IO B Hiii 6epe ydacThb
JmoAuHa, K miacuctema «Orgy», Ha BiAMIHY Bi ES-cucteMm, € ydacTh JIFOMUHHU abo
orocepeakoBaHa, abo Mae iHITy opraHiuny ckianaoBy (mos. V, VI, VII, VIII na puc. 1).

s nesaxux ES-cucTeM MOXKYThb CIIOCTEPIraTUCs B3a€EMHO MPOTHIICKH] TeH ICHIII1.
Hanpuknan, mis ES-cucTeMH «HAHOTEXHOJIOTI», MepeBakHE 3POCTaHHS CHTPOMil
CTOCY€ETbCA J0 HEOpraHiyHoi ckiamoBid «InOrg» (AS = +4447x/(xkrK)), a ii
OopraHiyHa CKJaJ0oBa T[IOKa3ye€ Ha CHOPSIMOBAHICTh JO BIAHOCHO  OLIBIIO]
OpraHi30BaHOCTI, IO Ma€ BHpa3 y MiHIMI3alli 3pocTaHHsa ii eHTpomii ( AS =
+3294 xx/(xrK)). Cnig BinMiTUTH, 110, SIK TPaBUIIO, TIOTPAaHUYHA EHTPOIIisA 3 OOKY
MITYYHOTO HEOPTaHIYHOTO CEPENOBHUINA CYTTEBO MEPEOUIBITYE TaKUil MOKA3HUK IS
opraHigHoro cepemosmmma (tabm. 1). I 1e TakoX € NPUYMHOK CHIIBHOI
HEPIBHOBAXHOCTI ES-cucteMu, SIK KEPEIoM ii SKOCTI, TaK 1 yMOBOIO JIJISl 1i PO3BUTKY.
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binem Toro, sk noka3ywots rpadiku I, II, IV, VI, B pa3i akTuBHOT y4acTi JTFOIUHU
B TaKMX CHCTEMax IX CTaH CTa€ SBHO OUIBII CTIHKHM, a TEPMOAMHAMIYHO
HepiBHOBaxHA ES-cucTeMa mparte 70 BIOPSIKOBAHOCTI 1 MiAJIATA€E BiAMOBIIHUM
JIOCHIDKEHHSAM. B 1HmMmMX Bumamgkax, sl ES-cuctemMu XapakTepHE 3pOCTaHHS
1HTErpanbHO1 EHTPOMil a00 MParHeHHs A0 TEPMOJNHAMIYHOI PIBHOBAYKHOCTI.

Mu maeMo crpaBy 3 JIESKOIO HOBOIO SIKICTIO ES-cHUCTeM, sika He ONHCcaHa B
JIOCTYyTMHIH JiTeparypi. EHTpomiiiHi mepexiaHi mpolecu B IEBHOMY pPO3pi3i )KMBOTO Ta
HEKMBOTO MOXYTh BKa3yBaTH Ha MEBHI 3MIHU B CTIUKOCTI ES-cucTemu, i BITHOIIECHHI
0 TEPMOJAMHAMIYHOT PIBHOBAaXXHOCTI, CIPSMOBAHOCTI JESIKUX IIporieciB. BoHwu
MOXYTh OyTH TOB’sI3aH1 3 SIKICHUMH 3MIHAMU CIIBBITHOIICHHS «Org» Ta «I[nOrg» B
obnacti (izuuHoro abo iHGopmaIiiHOrO po3ainy. MOXKIUBO, I SKICTh HOCHUTH
CUCTEMHHUN Xapakrep. Y I[bOMY BHUIIAQJKy OCOOJMBOCTI a00 3aKOHOMIpHOCTI ES-
CUCTEMH MOXKYTh CTaTU JDKEPEJIOM HOBUX 3HAHb MPO MPUPOAY JIOACHKOI isNIBHOCTI,
gKa cama, Oyly4H IOXiJHOI BijJ O10JIOTIYHOTO CBITY, CTBOPHJIA CBii crielu(iuHMIMA
HEOpPraHIYHUM CBIT, SIKUWA 3JaTHUM KOHKYpPYBaTH, 1 BXKE KOHKYpPYE, 3 O10JOTTYHUM
CBITOM, 3[aTHUI CIIBICHYBaTM 3 HUM, B 3aJE€XKHOCTI BiJl TaKHX YHIKaJIbHHUX
BJIACTUBOCTEH, 10 3HAXOAATHCA Ha KOPAOHI IIUX JIBOX CBITIB.

Cepen BiIOMUX CHHEPIeTUYHHMX BJIACTUBOCTEH, 1110 BUHUKAIOTh B ES-cucTeMax,
B1JI3HAUKMO TI, SIKI XapaKTepU3YIOThCS PI3KUM MEPEXITHUM MPOLECOM NMPU HE3HAYHUX
3MiHax eHTpoIii Mix mapamu «Org» 1«InOrg» ES-cuctem. JlocniakeHHs NOKa3yl0Th,
IO PI3HMII CHTPOITI Ha KOPJOHI Takoi ES-CUCTEMHU 3alIeKUTh BiJl THUIY B3a€MOIi,
30KpemMa, JJig Ol0KaTaTITUYHUX CHUCTEM 13 aJICOpPOI€I0 MPOIMAaHy Ha IEOJTax pi3Ki
MepexiJIHI MPOIIECH MPH 3MiHI eHTpoMii KoauBatoThes Bif 47,7 no 103,8 [Ix/(momnb-K)
npu cTyneHi ancopOmii 3% (maHi oTpuMaHI B pe3yabTari EKCHEPUMEHTIB 1
TEPMOJUHAMIYHUX PO3PaxXyHKIB [7]).

J1o HaCTyITHUX CHHEPTETUYHUX BIIACTHBOCTEH, 1110 MOB's13aH1 3 ES-cucteMamu s
BIJIOMUX OPraHIYHUX 1 IITYYHUX HEOPraHIYHUX KJIACTEPIB, 110 B3AEMOIIIOTh, MOXKHA
BIJIHECTH HACTYIIHI:

-TIBUILIEHA MEXaHIYHa MIIHICTh Ha MEX1 OpraHiuHMX 1 MITYYHUX HEOPTaHIYHUX
MaTepiaiiB, HaNpUKIaJ, KICTKOBUX 3'€JHAHb y BHUIISAIl KOMIIO3UTY OPTaHIYHOIO
KoJIareHy (THYYKICTh) 1 HEOpPraHiuHOrO TiApOoKcHanaTuTy (TBEpAicTh) [8], M0
TPUMAIOTh NEPEXITHUN MPOLEC MK EHTPOMIMHUMHU CTaHamMH B Takiil ES-cuctemi B
po3mipi He meH1 -0,34 J[>/(kr-K) B HanpsIMKy 3HM>KE€HHS eHTpomii [7];

- HOBI BJIACTMBOCTI OpraHiuYHUX HaMiBOPOBITHUKIB (OSs), 10 YTBOPIOIOTH YHCTI
iHTepdeiicn 3 MeTalaMu Ta JieJeKTpUKaMu, opraHidyHuX cBiTinomioniB (OLed) ta
¢dotoenexkTpuuHuX enemMeHTiB (OPV) 3 1HXKEKLI€I0 Ta PO3AUICHHIM 3apsay [8];

- KaTaJiTU4YHa aKTUBHICTh Ha Mexi po3ainy «InOrg» 1 «Org», Hanpukiai,
TIJIaTUHA 1 JIITaHIU HaJla€ O1IbII BUCOKOT CEJICKTUBHOCTI 1 CTa0LIbHOCTI KaTaai3aTopis,
KOJIM TIPU TeTEPOreHHOMY Karalli3l OpraHiuHl MOJIEKYJIH MOIU(]IKYIOTh MOBEPXHIO
HEOPraHIYHOTO  Karaji3atopa, Jaloud  MiABUIIEHY  pEakI[iiHy  3JaTHICTb.
ExcniepriMeHTabHO MIATBEPKEHA aMILTITYy/Ia MEPEeXiHOTO MpOolieCy, MOB's3aHa 31
CTaHOM eHTpomii Ha kKopaoHl EC - cucTema «JIraHi-IjaTuHa» JIOCUTh BHUCOKA B
mianazoni  +(1682.1 =+ 3045.6) x/(xr'K). VYV BIiINOBIAHOCTI 10  1HIIUX
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EKCIIEpPUMEHTAJLHUX NaHuX [9], Takuil cTpuOOK €HTpOIIi Ha MEX1 JIBOX BKa3aHHUX
nigcuctem ckaagae -3471 Jx/(kr - K);

- BJAacTUBOCTI ES-cucTeM, MOB'A3aHUX 3 AKyMYIIOBaHHSIM Ta MEPETBOPEHHIM
€Heprii, HampHUKIa1, IEPOBCKITHI COHSIUHI efeMeHTH AB X5 (A-opraHiunuii KaTioH; B -
MeTall; X3 -aHIOHHUW TaJIOTeH) MiABUINYIOTh €(PEKTUBHICTH IOIVIMHAHHS CBITJIA 1
MEPEHECEHHS 3apsily, THM CaMUM CIOPUSIOYM BHUHUKHEHHIO HOBOi I[IKaBOi
CUHEPTETUYHOI SKOCTI. 3a aHANITUYHUMHU JaHUMU [3, 5] mepexigauil mporec Ha Mexi
«Org» 1 «InOrg» cxnanae -420,3 JIx/(xr-K), mo ne nepepuirye 40% Big mepBUHOTO
3HAYEHHS EHTPOITIi.

Jlanexko He Ui BCIX TNE€pepaxOBaHUX BHUIIE BJIACTUBOCTEH MOXKHA 3HAUTH
omyOiKOBaH1 JiaHl MPO BCTAHOBJICHI MEPEXiJHI MPOLECH ISl SHTPOMIi Ha KOPJOHI
"InOrg" 1 "Org" B SKOCTI apryMeHTy Ha KOpUCTb edekTy ES-cucteMm B 3B'SI3KY 31
CKJIQJIHICTIO BIAMOBIIHUX JOCHIJDKEHb. SIK MpaBWiIO, I[bOMY IOBHUHHI IEpeayBaTu
peajbHl EeKCHEpUMEHTH. THM He MEHII, CHUCTEMHI BJIacTHBOCTI ES-cucteM 110
3HAXOJAThCA Ha MexXl ABOX miacucteMm «/nOrg» 1 «Org», y 0ararbox BUNAAKaX
MIATBEPIKYIOTHCA 1 MAIOTh MPABO Ha ICHYBaHHS.
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MOTHUBU KACHEPJBTEATPY B IIOBICTI
O. ITPOUCJIEPA «DER RAUBER HOTZENPLOTZ»

Kyuma Tersina BasepiiBna

KaHIUaT (QITOJIOTIYHAX HAYK

JOTICHT Kadeapu poMaHO-TePMaHCHKOI (istoorii
PiBHEHCHKHII Iep>KaBHUN TyMaHITapHUMA YHIBEPCUTET

Tpaauiiiini crokeTH Ta o0pa3sw — 1€ OCOOJMBUU CHOCIO XYJI0KHBOTO
BIIOOpaXEHHS Ta TIEPETBOPEHHS JIMCHOCTI, KOJM >KUTTEBUUA MaTepial yKe
IPOMYIIEHO KPi3b TBOPUY MPU3MY Tpaaullii — Midy, GOIBKIOPY, ICTOPUIHOT JIETEH/TH,
mitepatypu. CTBOpEeHa paHillie «apyra AIMCHICTH» 3HOBY IIE pa3 MPOXOJIUTH KpPi3b
aBTOPCHKY TpHU3MY, TpaHCPOPMYETHCS MPU OPOPMIICHHI SBHIN 1 MPOOJIEM I1HIION
€TOXH.

Tpanumiitaum, sik 3a3Ha4ae A. Boskos, citiji BBaXKaTu CIOKeET (00pa3, MOTHB), SIKH
MEePEXOAUTh BiJl TOKOJIIHHS J0 MOKOJIHHA, BiJ OJHI€] JiTEpaTypHOi 100M A0 1HIION
(1H1IMX ), TOOTO TaKW, SIKUI1 30€pIiraeThCs 1 aKTUBHO (PYHKIIIOHYIO TPOTSATOM 3HAYHOTO
icropu4Horo vacy [1, c. 4].

barato TpaaMLiiiHUX CIOKETIB Ta 00pa3iB MarTh (OJIBKIOPHE MOXOIKEHHS.
[ToTeH1iiiH1 MOKIUBOCTI (POJBKIIOPY AJI1 BAHUKHEHHS MOJIOHUX CTPYKTYP 3YMOBJICHI
THAM, 110 B HBOMY aKyMYJIbOBaHO 0araTOBIKOBHI KOJICKTHBHHUU 3arajibHOHAPOTHHMA
nocsin [1, c. 6].

Teopis TpaaumidHUX CIOKETIB 1 00pa3iB BH3HAE 3aKOH CHCTEMHOI €JIHOCTI
XYJIO)KHBOTO TBOPY, a SK YaCTUHY TaKOl €JHOCTI — B3a€MOIIOB S3aHICTh 1
B3a€EMO3YMOBJICHICTh  (paOyJIbHO-CIOKETHUX Ta OOpa3HUX CKIaAHUKIB.  J[s
KpHUCTaJi3ailii TUIOJIOTIYHO BaXKJIMBOI MOJICNIBHOI CUTYAIIi1, 1110 BU3Ha4YeHa MioM abo
MOPOPKEeHA 0e3MoCcepeHBO KUTTSIM Y HOTO ICTOPUYHOMY aCTEKTl, B CTIHKY XyA0KHIO
CTPYKTYpY, MOTpiOHE sap0. TakuM SapoM, CTUMYJIOM ISl KpUCTali3allii € IepCoHax
(mepcoHaxi), CHPOMOKHUU BHUKOHATH (YHKIIIO YTBOPEHHS CTPYKTYpU 1 CTaTu
TpaauiiiauM odpasom [1, c. 8].

Axio TpaguiiiHuii 00pa3 Mae CTIHKY XapaKTepUCTUKY, TO L€ CTPHKEHb, Ha SIKH
HaHU3YIOThCS (alyJibHI MIKPOKOHCTPYKLIL. Takuil TUI CIO)KETOCKIIaJaHHSI BUHUKAE Y
HaJpax (poabKIopy, MEpeayciM Ha MEXI YCHOI TBOPUOCTI Ta MAacOBOI JITEpaTypH:
LUKITI3a1is TePOIUYHUX, HOBEIICTUUHHUX, CATUPUKO-TYMOPUCTUYHUX 1CTOPI HABKOJIO
YIIOOJICHOTO Teposi. Y IUX ICTOPISX OINIHKH Teposi MOXYTh OyTu pizHumu. lle
MOSICHIOETHCSI TIEPBICHOIO  HOTO cynepeanBlcT}o 1 3Ty IeHHAM BIJITOBITHOTO
($habybHOTO MaTepiaty 3 OrJIsiAy Ha MOMYJISIPHICTh TpaauIliiHoro oopasy. [loctynoso
TaKa CTPOKATICTh 3MIHIOETHCS O1IBIII BUSHAYECHOKO OIliHKOMO [1, ¢. 11].

Han3pu4aifHO MMPOKOIO € aMIUTITY/1a OIIIHOYHUX KOJIMBaHb. HezanexxHo Bij TorO,
gy OyJIM HA PaHHIX CTAisIX TIEBHOTO TPATUIIIMHOTO CIOXKETY 1 00pazy pO3XO/KEeHHS,
CYNEpPEeYHOCT]I OLIHOYHOTO XapakTepy, B ICTOPIi KOKHOTO TPAIULIMHOIO CIOXKETY 1
00pa3zy 000B’sI3KOBO B1A0YBAEThCS NIEPEXi Bijl MO3UTUBHOI OLIIHKH JIO HETaTUBHOI a00
BiJ HEraTUBHOI — 0 MO3UTHUBHOI [1, ¢. 13].
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HaiiBax1uBIlIUM mapamMeTpoM TPAJUIIIHHOTO CIOKETY 1 00pa3y € yCBiJIOMJICHE
CcrpuiiMaHHsl TIEBHOTO BapiaHTy HOro TBOpILIEM 1 mepeadadyyBaHUM CIIOKHBAYEM SIK
BiJJOMOT0, BU3HAYEHOTO, YCTAJICHOTO 1/ICHHO-XYI0)KHBOTO KOMILIEKCY (CTPYKTYpH) [1,
c. 14].

Kasper (Kacnep) — mepcoHa)k HIMEIIBKOMOBHHX TeaTpiB JISIILOK-MapiOHETOK 1
JSUTbOK-pyKaBUYOK — Bimomuil sk Kasperl Ta Kasperle (neminytus Big Kasper) na
niBaHi Himeuunnu Ta ABctpii. Ilepconaxk Kacmepa HacTUIbKM TOMYJSIpHUN Y
Himeuyunni ta ABctpii, mo «KacnepreaTp» y MOBCSKICHHIM HIMELBKIM MOBI €
CUHOHIMOM TeaTpy pyKaBUUKOBUX JisUIbOK. Llei Tum Tearpy 3 HOTro rojIoBHUM IepoeM
Kacnepom 6aumB Garato Bapiaifiii 1 MaB O€3J114 PI3HUX MEPCOHAXKIB 3 IJIMHOM Yacy.
Himeupkuii Kacnep moxoauth Bif HeamodiTaHchbkoro [lynbpunHennu, mepcoHaxka
iTanmicbKkoi KoMedil neib apte [2].

3 ycix Bapiauiii Kacnepa MoxHa BUOKPEMUTH J1Ba OCHOBHI TUIU. Y HApPOJHOMY
TeaTpi, 3 OAHOro OOKy, icHyBaB Kacmep sk Jisijbka Ha HMTILI, sIKa BUKOHYyBaja
JIPYTOPSIAHI POJIi CIYTH, COJilaTa 4M 3J10/isl, a 3 1Hmoro 6oky, Kacnep sk Jsyibka-
pyKaBHYKa, SIKUA OyB TOJJOBHUM TI'€pPOEM BHUCTaBM B OTOYEHHI 1HIIMX I[EPCOHAXIB,
takux sk Cynnsa, Kart, [Tomueicekuii, Kpoxoaun, Cmepts 1 JusBon. CroxeTHi JiHil
JSTbKU-pyKaBuuky Kacmepa He Manu JiTepaTypHOTro JpKepena, a CKIagalncs, sK 1 B
«ITany 1 Jxyni» B Anrmii, «Su Knaaccen» B Hinepnannax, 3 THIIOBUX CIIEH, /i€ O1MKU
1 Cymepeukw BHPINIYBAIUCS >KOPCTOKUMH KapTaMH, BECIOM, MaluIeo abo
CKOBOpiKoI0. BucraBa 3aBxau 3akiHuyBasiacsi ofHakoBo: «Kacmep BmxkuBae 1 He
BMHUPAEY.

VY npyriit nonoBuHi 19 cromitrs Kacnep 13 nsuibkoBUX OyZ0K Ha sipMapKax CTas,
3aBasiku TBOpam rpada dpanna don Ilomii, nepcoHaxkem apamMaTHYHOI JTITEPATypPH,
CHeIlajJbHO OPIEHTOBAHOI HA JUTSIYY ayJAUTOPIIO.

Ha mouatky 20-ro cronitTs KacniepiabTeaTp onMHUBCA y BUP1 OCBITHIX pedopm Ta
IHIIMX MOJIODKHUX PYXiB, K1 OMIKyBaJHMCs IUTSINM TeaTpoM. Y pesyibTari Kacmep
OyB mpuOOpKaHWi, a HACUIIBCTBO 1 PO3THY3AaHA TMOBEAIHKA MPUAYIIEHI. 3’ ABUIUCS
HOBI TUNHU nepcoHaxiB: badycs, 3enmnens 1 ['petens. Binroal Kacnepasrearp yacto
BUKOPHCTOBYBAJIM B OCBITHIX 1 MOPaJi3aTOPChKUX IUISIX a00 HABITH ISl MOJITUYHOL
nponarasjiu, i sl TSHIAEHIIISI HIKOJW HEe MPUTIUHSIIACS.

Opnak 13 1970-x pokiB y HimeyunmHi Ta I1HIIMX KpaiHaX CHOCTEPIraeThCs
BIIHOBJICHHSI 1HTepecy N0 BHUTOKIB Kacmepa sk T'yMOPUCTHYHOI albTEpHATUBH 3
IIPOBOKATUBHUM IOTEHIIANIOM, 30KpeMa y mnocTtaHoBkax llerepa BammHcbkoro ta
Tearpy o.H. (LinHoGep). 3HaMIIOBIIM HOBY IHTENEKTyalbHY I1HTEPIPETALIiO
icropuunoro Kacnepa 3 sspmapKy, MOJIOA1 peKHUCEPH MOKa3aIH Ha ToYaTKy 21 CTOMITTS
HoHkoH(popmicTa Kacrmepa, komika 1 ¢imocoda, Akl HaAMPUKIHIN KOKHOT BUCTaBU
CTUKAEThCSI 3 HEMHUHYYICTIO CBOTO BHKMBAHHS. 3BICHO, WIETHCS NMPO BHXKMBAHHS
Kacnepa six TeaTpanbHOr0 IPUHLIHUITY.

Yuutenb, a 3rogom nucbMeHHUK Otdpig I[lpoiiciep me B JIUTHHCTBI
3aXOIUTIOBABCS KyMEIHUMU icTopisiMu npo Kacnep:s 1 po3irpyBas ix 31 cBoiM OpaTom
Ha ropuii. Ha mouarky 1960-x pokiB, KOJU BiH 3acTpsr 31 CBOIM (haHTAaCTUYHUM
MOJIOAKHUM pomaHoM «Krabaty», BiH BUpIIIKMB — AJI1 BIACHOI pO3Baru — HamucaTu
n’ecy nipo Kacnepis, ane He Juis ClieHH, a y BUIISIII KHUTH [3].
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KazkoBa moBicte Otdpina Ilpoiiciepa «Der Riuber Hotzenplotz» (mocniBHO
«Po306iitHuk ['oTiieHTIOTIY, a B iepekitani B. Bacwmroka «Po36iitauk ['yiiuk-bymmky)
BUKOPHUCTOBYE JiTepaTypHuil >kanp ictopii mpo Kacmepns. Knacuunuii ancam6ib
Kacmepns  (Kasperl), 3emmenss  (Seppel), momineiickkoro  (Wachtmeister
Dimpfelmoser), 6abyci (GroBmutter) Ta po36iiinuka (Réuber Hotzenplotz)
JIOTIOBHIOETHCST Ka3KOBUMH €JIECMEHTaMH, SIK-0T: yapiBHUK (Petrosilius Zwackelmann),
npekpacHa ¢es (Fee Amaryllis) Ta nepcreHs 6akaHb.

Einmal safp Kasperls Grofimutter auf der Bank vor ihrem Hduschen in der Sonne
und mahlte Kaffee. Kasperl und sein Freund Seppel hatten ihr zum Geburtstag eine
neue Kaffeemiihle geschenkt, die hatten sie selbst erfunden.

Grofsmutter blickte verwundert auf und riickte an ihrem Zwicker. Vor ihr stand ein
fremder Mann mit einem struppigen schwarzen Bart und einer schrecklichen
Hakennase im Gesicht. Auf dem Kopf trug er einen Schlapphut, an dem eine krumme
Feder steckte, und in der rechten Hand hielt er eine Pistole [4].

KopoTki cueHu, 1mo MBUAKO 3MIHIOIOTH OJHA OJHY, BEIUKa J03a JIOTEIHOCTI,
0araro 11aJoriB, KOPOTKI OMOBIAHI TEKCTH, BCUISIKI BUIIPOOYBaHHS 1 HErapa3iy — 1 Bce
n00pe B KIHIII.

Kasperl und Seppel affen Pflaumenkuchen mit Schlagsahne, bis sie Bauchweh
bekamen, und sie waren so gliicklich, dass sie mit keinem Menschen getauscht hditten,
selbst mit dem Kaiser von Konstantinopel nicht [4].

Ha Binminy Bin «Krabaty, Hag sxkum Otdpin [Ipoiicnep mpaitoBaB 3 nepepBaMu
nmoHas JecsaTh pokiB, «Der Rduber Hotzenplotz» OyB Hanucanuii BChOro 3a TPU MICSIII.
Sx 1 Bei cBoi 32 kuuru, Otdpin [poiiciep HaaMKTOBYBaB ii Ha TUKTO(OH Mija Yac
MPOTYJITHOK OaBapCHKUM JIICOM — Mailke TOTOBY JI0 JIpYKy. Pemty 3po6uB itocTparop
®pann; Mosed Tpinm: Bin HagaB po36iifHMKOBI GE3MOMUIKOBOrO BHIIIALY 3
rayKkyBaTUM HOCOM, CIMOMa HOXKaMHU Ta BEIMYE3HUM PO3OIMHUIIBKUM KaIeIroXoM 13
MepoM Ha T'0JIOBI.

«Der Rauber Hotzenplotz», sik 3a3navae I1. ¢pon Koxce [5], moci 3anumaerhes
171eapHO0  AUTS4Oo0  icTopiero. IllompaBna, BkpageHI KaBOMOJKH, MiAMIHEHI
KameJfoXu Ta KapajdbHE YMINEHHS KapTOIUTI B HAIl 4ac MOXKYTh HAJSIKATH JIHIIC
HalMoNIoAIMX JAiTed. Ane Ha0lp MEePCOHAXKIB 1 BIANOBIIHUX NPUHIIMITIB 3pO3yMUIH 1
UL AITE€d MOJIOAUIOro WIKIIBHOTO BIKY: MOpyWHUK 3akoHy Réuber Hotzenplotz
(I'ymuk-bynuk), mopocnuii, sskoro tpebda 3axumarun Oma (6adycs), po3ymMHa AUTHHA-
minep Kasperl (Kacrniepsib) 1 moBipauBuii mocininoBHUK Seppel (3emnriens), He310IaHHa,
3maBasiocsi 0, ranpOa mgopocimx Petrosilius Zwackelmann (uwakmyn Iletpo3simiii
JInxomr00), MapHicTh nepxkaBHOi gormomoru Wachtmeister Dimpfelmoser (momimaii
Himndensmosep), 1, 3BICHO, AUBO CIIPABKHBO1 100poi dei Amaryllis (Amapiic), Ky
crniepiry TpeOa 3BUIHHHUTH.

«Der Réauber Hotzenplotz» He 3a3HaB 3MiH y TEKCTI Ta LUTFOCTpAIisSX TpoTiarom 60
POKIB, 32 BHUHSATKOM HOBOTO MpaBOMHCY. ICHy€e KUIbKa MPUYUH TPUBAJIOTO YCHIXY
Ka3KM: iCTOpis JoOpe po3KaszaHa, 3 JOTEMHUM NEPEKPYyUyBaHHSM CJiB 1 PEUYEHb Ta
YUCJICHHUMH 3MIHaMH ClEeH, e Teatp Kacnepns y kHuKkoBiil ¢popmi. Bel nepconaxi
SICKpaBO OIKMCaHl, BOHU MPOIOHYIOTh 0araTo MOMJIUBOCTEH il 1eHTHdIKaIli Ta
BEJIMKUU TOTEHIaN s BiATBOpeHHs. OjHak, mepil 3a Bce, JITH CTUKAIOTHhCS 3
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JIOPOCIMMHU JIUXOMAISIMU, SIKUX, HE3BaKal0uM Ha BCi HEOE3MeKH, BOHH MOXKYTb
NEPEXUTPUTH 1, OTKE, IEPEBEPIIHUTH.

Kacrepnp 1 #oro apysi BYaTh AiTeH BaXJIMBUM I[IHHOCTSIM, SIK-OT: JApYKOa,
CIPaBeJINBICTh, KMITJIMUBICTb, PIIIy4iCTh Ta 10OpHUil TyMOp.
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In 2025, the restaurant business in Ukraine demonstrates steady growth, despite
economic and social challenges. According to research, the average check in cafes and
restaurants in Ukraine increased by 18% in the second half of 2023 compared to the
same period in 2022, which indicates an increase in visitor spending. This indicates the
relevance of investing in new formats of restaurant service establishments, especially
taking into account changes in consumer preferences and technological trends [1].

The accelerated pace of life allows the most solvent segments of the population to
eat away from home. The service sector must provide consumers in the service market
with quality products, standard services and service.

Trends in the development of restaurant enterprises in Ukraine can be traced in the
following areas [2]:

- development of small businesses;

- creation of international networks of restaurant business enterprises;

- improvement of the level of service;

- deepening of the target market and specialization of restaurant establishments.

At the present stage, a long-term trend in the restaurant business is healthy eating,
which should be taken into account by market participants when developing a
development concept in the Ukrainian market. It is possible to trace the following
trends in the restaurant business [2]:

- the format "fish as new meat": interpretation of exclusively meat dishes using fish
and seafood;

- the open kitchen format or showcase kitchen: preparation of dishes in front of
visitors (when customers can observe the cooking process and the professionalism of
the production staff);

- the slow-food format: the use of minimal processing, a large number of dishes
from vegetables and fruits, cultivating a refined taste in customers;
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- the pop-up restaurant format: a limited menu, a small number of tables, table
reservations through networks;

- the cross-cooking format or "fusion” style (cuisine focused on aesthetes; on a mix-
style in food and concept);

- the format of serving food: finger-food (a buffet where people eat only with their
hands) and tapas (one huge plate is served on the table - for everyone);

- the transition to preparing dishes from environmentally friendly products;

- a combination with art (holding concerts, creative evenings, exhibitions).

The processes taking place in the restaurant services market, innovations in
approaches to the process itself and the quality of service, contribute to the opening of
creative establishments, in connection with which new forms of restaurant
establishments appear. One of such business ideas is the creation of a restaurant with a
focus on healthy eating and innovative service technologies. The menu will include
vegan, vegetarian and gluten-free dishes, as well as dishes from local organic products.
The use of digital menus and self-service systems will optimize the ordering process
and increase convenience for customers [3].

Additional opportunities for monetizing the development of a restaurant business
investment project:

1. Selling your own brand of products: for example, signature sauces, spices, or
ready-made meals for home cooking.

2. Creating partnerships with fitness centers, medical institutions, or corporate
clients to deliver healthy food.

Promotional campaigns and customer engagement:

1. Social networks and loyalty programs: organizing promotions in the infospace
with gift certificates or discounts; implementing a loyalty program for regular
customers with the accumulation of bonuses.

2. Collaborations: partnering with famous chefs for special evenings; participating
in city food festivals to promote the brand.

Thus, taking into account modern trends and consumer needs, opening a restaurant
with an emphasis on healthy eating and innovative technologies in Ukraine is a
promising direction for small business. Such an establishment will be able to satisfy
the needs of the target audience and ensure stable demand for its services.
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The knowledge-based economy, driven by rapid technological renewal cycles,
demands a re-examination of how organisations structure their internal activity.
Whereas strict functional regulation was once considered the hallmark of efficiency,
contemporary practice places a premium on the agile combination of complementary
competences, on conditions that enable team self-organisation, and on the capacity to
convert time itself into a strategic asset. At the core of this approach lies an integral
framework comprising three mutually reinforcing loops: role design, digital
collaboration, and energy-centred time management. Each loop amplifies the others,
creating a synergy that allows firms to adapt to unpredictable market shifts while
preserving internal coherence.

The point of departure is balanced role design. Empirical evidence from Meredith
Belbin’s field studies shows that project teams with a complete blend of producer,
creator, coordinator, and evaluator roles outperform homogenous teams by roughly 30
percent on key project indicators [3]. In practice, leaders must go beyond merely
distributing tasks along formal job descriptions. Competence mapping is required to
reveal ‘white spaces’, after which individuals able to fill those spaces are consciously
recruited or reassigned. My work with a student consulting group demonstrated the
value of this approach: once duties were allocated “by talent” and captured in concise
“work contracts” with explicit success criteria, issue-negotiation time nearly halved,
while self-reported responsibility levels rose markedly.

Yet a structured role design cannot flourish without an adequate communication
infrastructure. The shift to hybrid employment has sharpened the problem of contextual
fragmentation: employees in different time zones need a single “source of truth”. The
Single Source of Truth concept—implemented via centralised digital platforms such as
Notion, Confluence, or SharePoint—offers that anchor [7]. Ukrainian IT firms that
complemented such platforms with clear synchronisation rituals (<15-minute morning
stand-ups, end-of-sprint demos, and weekly informal “coffees”) increased their
employee Net Promoter Score by 12—15 percent within six months [1]. At the same
time, technology has spawned digital fatigue. Solutions include reserving two-hour
“focus-hours” free of calls and adopting “no-meeting Fridays”. In one Lviv product
company these rules reduced weekly meetings per employee from twenty-three to
sixteen, without jeopardising release deadlines.

Delegation forms the next loop in the framework. Dwight Eisenhower’s urgency—
importance matrix clarifies which “fires” truly deserve managerial time, while Paul
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Hersey and Ken Blanchard’s situational leadership model aligns autonomy levels with
employee maturity [4]. A 2024 survey by Lviv Business School found that in SMEs
where the share of tasks delegated as “goal without prescribed method” rose by at least
15 percent, decision-cycle time fell by two days and job-satisfaction scores rose by 17
percent [8]. My own observations confirm that staff assume ownership more readily
when they sense trust and possess a clearly bounded “runway” for experimentation.

Deep delegation naturally leads to the cultivation of self-managed teams. Such
teams rest on a collective objective, complementary competences, and shared
accountability [5]. An illustrative case comes from an agricultural co-operative in the
Sambir district of Lviv region that adopted an Objectives and Key Results (OKR)
system. Field brigades, agronomists, and finance officers jointly defined quarterly
objectives and linked key results to yield and cost metrics. Within two growing seasons,
crop losses fell by 12 percent and profitability rose by eight percentage points. The
decisive factor was not the tool per se but the mental shift from “I execute an order” to
“I co-create and co-own the solution”. Regular peer reviews and sprint retrospectives
turned feedback into an engine of collective learning.

Even the most autonomous team, however, requires a clear rhythm—supplied by
the leader’s time-management discipline. Neuro-economics research shows that block
scheduling with 90—120-minute focus cycles, spaced by deliberate breaks that exploit
the brain’s ultradian rhythm, raises cognitive productivity by roughly 25 percent [2].
In my teaching practice I combine this method with a “Friday Review”: each Friday |
assess alignment between completed tasks and strategic course goals and recalibrate
the following week’s priorities. Crucial here is a 25—-30 percent buffer for contingencies
and strategic reflection. Without such slack, a calendar becomes a straitjacket that
stifles creativity and invites chronic stress. Basecamp’s “40-hour week with 20 percent
unscheduled time” exemplifies the link between built-in slack and sustained innovation
[6].

Synchronising all three loops—roles, collaboration, and time—yields an integral
framework that transforms the work process from a mechanistic conveyor into a
dynamic learning system. After embedding these principles in my “Fundamentals of
Management” course, student project teams not only achieved higher academic
outcomes but also posted superior inter-personal trust scores on the T-M Trust Index.
By imparting to future managers a holistic understanding of the interplay among roles,
technology, and time, we equip them with competences that remain resilient in an
increasingly volatile, uncertain, complex, and ambiguous (VUCA) world.

In sum, role design furnishes the structural scaffold, digital collaboration supplies
transparent information flows, delegation and self-organisation ignite intrinsic
motivation and accelerate decisions, while strategic time governance sets the rhythm
that shields the system from entropy. Their concerted operation breeds an organisation
that is simultaneously stable, adaptive, and innovative—one that not only responds to
change but turns uncertainty into a competitive advantage.
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In den aktuellen Rahmenbedingungen intensiver digitaler Transformation und
kontinuierlicher Erneuerung beruflicher Kompetenzen verlieren traditionelle
Methoden  der  Personalentwicklung, die  weitgehend auf einseitiger
Wissensvermittlung in Form von Vortragen und Unterweisungen basieren, zunehmend
an Wirksamkeit. Die Notwendigkeit, Mitarbeitende zur schnellen Anpassung an neue
Anforderungen zu befdhigen, kritisches Denken zu fordern und die Fahigkeit zum
eigenstindigen Lernen zu stirken, erfordert den Einsatz interaktiver, adaptiver und
digitaler Instrumente, die ganzheitlich auf kognitive, handlungsbezogene sowie wert-
und motivationsbezogene Elemente der Kompetenzentwicklung einwirken. Der
wissenschaftliche Ansatz zur Integration solch innovativer Methoden beruht auf den
Prinzipien der Andragogik, des Konstruktivismus und des soziokulturellen Ansatzes
sowie auf dem Konzept des kontinuierlichen Lernens (Modell 70 : 20 : 10). Die
Verkniipfung dieser theoretischen Grundlagen mit der praktischen Umsetzung
spezifischer Instrumente ermoglicht die Gestaltung eines kohdrenten und
wirkungsvollen Systems zur Personalentwicklung, das nachhaltiges Wachstum sowohl
individueller als auch organisationaler Produktivitit gewihrleistet.

Gemil den andragogischen Prinzipien umfasst der Lernprozess Erwachsener die
Ubertragung erheblicher Autonomie auf die Teilnehmenden, die Ausrichtung des
Lehrinhalts auf unmittelbaren beruflichen Nutzen sowie die Integration bereits
vorhandener beruflicher Erfahrungen in den Kontext neuen Wissens [1]. Dies
impliziert, dass innovative Lernmethoden die Verbindung zwischen theoretischen
Grundlagen und praxisorientierten Fallstudien fordern und gleichzeitig Moglichkeiten
zur Selbstregulation des Lernprozesses bieten miissen.

Der konstruktivistische Ansatz, dessen Wurzeln sich auf die Arbeiten von Jean
Piaget zurickfiihren lassen und in der weiteren Interpretation innerhalb der
soziokulturellen Theorie von Lew Wygotski (Zone of Proximal Development)
fortgefiihrt wurde, betrachtet Wissen nicht als blo3e Rezeption, sondern als Produkt
aktiver Auseinandersetzung mit der Umwelt [2, 3]. Deshalb erfordern solche Konzepte
den Einsatz simulierender Lernspiele, Fallstudien und Rollentrainings. In diesen
Formaten haben Mitarbeitende die Gelegenheit, selbstindig komplexe berufliche
Situationen zu rekonstruieren, alternative Losungswege im Team zu analysieren und
unmittelbar Feedback zu erhalten, wahrend reale oder realitdtsnahe Geschéftskontexte
simuliert werden.

Die soziokulturelle Theorie Wygotskis hebt die Bedeutung der Interaktion mit
erfahreneren Kolleginnen und Kollegen innerhalb der Zone der nichsten Entwicklung
hervor und betont die Rolle von Mentoring und Facilitation in Kombination mit
digitalen Plattformen: auf diese Weise entsteht eine effektive Unterstiitzung, sobald die

154



MANAGEMENT, MARKETING
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

Mitarbeitenden an der Schwelle ihrer Fahigkeiten stehen und externe Impulse
bendtigen, um schwierige Aufgaben zu meistern [3].

Das Modell 70 : 20 : 10, entwickelt von Lombardo und Eichinger und weitergefiihrt
durch Forschung des Center for Creative Leadership, ordnet 70 % des Lernens dem
On-the-Job-Kontext zu (Ausfiihrung von Aufgaben, Projektarbeit, Job Rotation), 20 %
dem sozialen Lernen (Teaminteraktionen, Gruppendiskussionen, Peer-to-Peer-
Mentoring, informelle Praxisgemeinschaften) und lediglich 10 % formalen
Lernformaten (Kurse, Seminare, Webinare). In Zeiten rasanter Wissenszyklen und
technologischer Verdnderungen tendiert diese Verteilung zunehmend zugunsten des
sozialen und On-the-Job-Lernens, da sie eine schnellere Reaktion auf neue
Herausforderungen und die unmittelbare Entwicklung notwendiger Kompetenzen im
Arbeitskontext ermoglicht [5].

Interaktive Lernmethoden, die im 21. Jahrhundert besondere Bedeutung erlangt
haben, sichern eine hohe Teilhabe und aktive Einbindung der Lernenden. Simulations-
und Rollenspiele zdhlen zu den wirkungsvollsten Instrumenten, um strategisches
Denken und Entscheidungsfahigkeit unter Unsicherheit zu fordern. Indem
wirtschaftliche, produktionsbezogene oder managementspezifische Abldufe in einer
sicheren, virtuellen Umgebung nachgebildet werden, befdahigt man Mitarbeitende dazu,
Finanzkennzahlen zu analysieren, Ressourcenverteilung zu planen, Preispolitiken zu
gestalten oder Marketingstrategien zu entwickeln. Der Einsatz spezialisierter SaaS-
Plattformen wie Forio Simulations oder Capsim ermdglicht die Kreation komplexer
Simulationstrainings, bei denen jede Entscheidung der Teilnehmenden unmittelbar
messbare Auswirkungen auf zentrale Geschiftskennzahlen hat. Solche Simulationen
entwickeln nicht nur technische Managementfdhigkeiten, sondern stirken auch
kommunikative Kompetenzen, da die Teilnehmenden in interdiszipliniren Teams
Rollen verschiedener Abteilungen iibernehmen und ihre Handlungen im Hinblick auf
gemeinsame Ziele abstimmen.

Interdisziplindre Fallstudien erweitern das berufliche Denken, indem sie eine
Problemanalyse aus den Perspektiven unterschiedlicher Fachbereiche ermdglichen. So
beurteilen bei der Einfiihrung einer ERP-Systemlandschaft IT-Spezialistinnen und -
Spezialisten die technischen Moglichkeiten, Logistikerinnen und Logistiker
analysieren die Lieferketten, Finanzexpertinnen und -experten kalkulieren Kosten und
ROI, wihrend Personalverantwortliche einen Schulungsplan fiir die Belegschaft
entwickeln. Dieser Ansatz fordert ein ganzheitliches Verstindnis, verbessert die
abteilungsiibergreifende Zusammenarbeit und schult die Fahigkeit, fundiert
argumentierte Entscheidungen zu treffen. Rollenspiele, die Verhandlungsprozesse,
Krisensituationen oder Kundeninteraktionen simulieren, bieten den Teilnehmenden
Gelegenheit, berufsspezifische Verhaltensmuster unter Anleitung eines Facilitators
einzuiiben. Der Facilitator korrigiert dabei unmittelbar und liefert konstruktives
Feedback, was das tiefere Einprigen der Inhalte und die Entwicklung kommunikativer
Féhigkeiten begiinstigt.

Adaptive Lernmethoden, die auf Kiinstlicher Intelligenz und Big Data basieren,
eroffnen Moglichkeiten zur Individualisierung des Wissenserwerbs. Moderne
Adaptive-Learning-Plattformen wie Docebo oder Knewton integrieren Machine-
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Learning-Algorithmen, welche das Nutzungsverhalten analysieren (z. B.
Videowiedergabezeit,  Richtigkeit von  Testergebnissen,  Hé&ufigkeit der
Zusatzrecherche). Auf dieser Basis schldgt das System eigenstindig Module zum
Vertiefen vor oder ermdglicht ein beschleunigtes Voranschreiten zu néchsten
Lernstufen. Diese Flexibilitit ist insbesondere in Berufen mit hohem
Spezialisierungsgrad wesentlich, in denen die Ausgangskompetenzen einzelner
Mitarbeitender stark variieren konnen. Dariiber hinaus erlaubt der Einsatz von KI den
Einsatz von Chatbots und virtuellen Assistenten in unternehmensinternen LMS, die
rund um die Uhr bei Fragen zu anspruchsvollen Fachbegriffen, Prozessen oder bei der
Auswahl geeigneter Lernmodule unterstiitzen. Dies entlastet HR-Fachkrifte,
beschleunigt Onboarding-Prozesse und ermdglicht individuell zugeschnittene
Lernpfade, die die spezifischen Anforderungen jeder Funktion beriicksichtigen.

Digitales Lernen macht Wissen jederzeit und iiberall verfiigbar. Online-Plattformen
(z. B. TalentLMS, Cornerstone, MoodleCloud) bieten die Moglichkeit, Videolektionen,
interaktive Prisentationen und Lernmodule zu speichern und zu aktualisieren.
Eingebettete Chat- und Forenfunktionen ermoglichen den Erfahrungsaustausch unter
Mitarbeitenden und das Stellen von Fragen an Kolleginnen und Kollegen.

Mobiles Lernen (m-Learning) im Format von Microlearning umfasst kurze
Lerneinheiten von 3—5 Minuten, interaktive Ubungen und Mini-Tests, die in Pausen
oder unterwegs  absolviert werden  konnen.  Push-Benachrichtigungen,
Fortschrittsanzeigen und Gamification-Elemente (Belohnungen, Punkte) erhohen die
Abschlussquoten von Kursen um 20-30 % im Vergleich zu herkémmlichen
Lernsystemen.

In Situationen, in denen Schulungen komplexe oder risikoreiche Tatigkeiten
vermitteln miissen, schaffen VR-Simulatoren in Verbindung mit moderner Hardware
(leichte XR-Brillen mit bis zu 8 Stunden Akkulaufzeit) vollstindig immersive
Umgebungen. So kann beispielsweise eine Maschinenbedienerin in einer virtuellen
Fabrikumgebung Wartungsarbeiten an schwerem Gerdt iiben, Notfallverfahren
einstudieren und Diagnostik- sowie Reparaturablaufe trainieren, ohne reales Risiko zu
laufen.

Der Einsatz von Blended Learning in der zeitgemidfBen Personalentwicklung
verbindet Online- und Prisenzphasen, um synergistische Effekte zu erzielen. In der
Praxis kann dies iiber ein vierstufiges Programm realisiert werden: Zunéchst
selbststindiges Online-Lernen theoretischer Inhalte mit interaktiven Tests;
anschliefend Prasenzseminare und Workshops zur vertieften Analyse von Fallstudien
und Rollenspielen; gefolgt von einem einmonatigen Online-Mentoring; schlieBlich die
abschliefende Evaluation mit Ergebnisaufbereitung.

Im Modell ,,Flipped Classroom* werden theoretische Video-Lektionen und
Materialien vorab bereitgestellt, sodass die Prisenzzeit ausschlieBlich fiir praktische
Ubungen, Diskussionen und Problemldsungen unter Anleitung eines Facilitators
genutzt wird. Dies maximiert die Effizienz der gemeinsamen Zeit, da Lehrende sich
nicht primir auf die Wissensvermittlung, sondern auf individuelle Betreuung,
Fehlermanagement und die Analyse realer Fallstudien konzentrieren konnen.
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Zur Bewertung der Effektivitit innovativer Lernmethoden empfiehlt sich das
Kirkpatrick-Modell, das vier Evaluationsstufen umfasst: Reaktion (L1), Lernen (L2),
Verhalten (L3) und Ergebnisse (L4). Auf L1-Ebene wird die Zufriedenheit der
Teilnehmenden mittels Umfragen und Net-Promoter-Score (NPS) erfasst. Auf L2-
Ebene wird der Wissenszuwachs durch Vergleich von Einstiegs- und Abschlusstests
gemessen. L3 evaluiert Verhaltensédnderungen im Arbeitsumfeld durch Beobachtungen
seitens der Fiihrungskréfte, 360°-Feedback und Analyse von Leistungskennzahlen. Auf
L4-Ebene  werden  zentrale  betriebliche  Kennzahlen  erhoben, etwa
Umsatzsteigerungen, Reduzierung von Produktionsfehlern oder Einsparungen in der
Finanzberichterstattung; zudem wird der Return on Investment (ROI) des
Lernprogramms berechnet.

Die synergetische Verkniipfung interaktiver, adaptiver, digitaler und gemischter
Lernmethoden, untermauert durch ein klares System zur Wirksamkeitsmessung und
Strategien zur Steuerung der Unternehmenskultur, schafft ein Learning-&-
Development-Okosystem, in dem Mitarbeitende notwendige Kompetenzen schnell,
effizient und kontinuierlich entwickeln. Dies fordert die Ausbildung flexibler,
innovativer und selbststindiger Denker, die in der heutigen Zeit eine grundlegende
Voraussetzung fiir die Wettbewerbsfahigkeit von Organisationen darstellen.
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MAPKETUHT TPAHCOOPTHUX MOCJYT Y
KOHKYPEHTHOMY CEPEJOBUILI: JJOCBIJ MOJIBIII

A”apymkeBsud 3inaina MukoJiaiBHa
K.€.H., JIOLEHT, JOUEHT Kapeapyu MapKEeTUHTY

boOpoBHuk Poman AnjpiioBu4

3100yBay mepmioro (6akaaaBpChKOTO) PIBHS BHINOT OCBITH
cnerianbHOCTI 075 «MapkeTuHr»

XMeNbHUIIPKUH HAI[lOHATBHUHN YHIBEPCUTET

VYsBIMO 3yNMHKY IpOMaJIcCbKoro TpaHcnopty - y Bapmasi, Kpakosi, [lo3Han1 un
ManeHbkoMy MicTi y Ilonbmi. Hudpose tadno 3 wacom nmpudyrrsa, QR-koa Ha OuI-
OopAl Il MUTTEBOTO 3aBAaHTAXEHHS MOOUIBHOIO 3aCTOCYHKY, 3pYYHHI JOCTYI A0
Benonpokary. lle uwactuna wmapketuHroBoi ¢inocodii Tpancmopty Ilompim vy
(G pOBOMY CEpPEIOBUILI, 1€ CIIOXKUBAY FOJIOCY€E HOTAMU — TOYHIIIIE, CMAapTHOHOM.

MapkeTHHI TPaHCIIOPTHUX MOCIYT - 1€ HE MpPO Te, SIK 3MYCUTH JIIOJEH CICTH B
aBTOOYC, TpamBail uu notsr. Lle npo te, ik 3p0OUTH MOI3KY YaCTUHOIO MO3UTHBHOIO
JOCBIAY: IBUJIKOIO, OE3MEUHOI0, TPUEMHOI0, 1HHOPMATUBHOIO.

[Tonpia BXke JaBHO CHpUiiMae TPAHCHOPTHI MOCIYTH K YacTHHY CEPBICHOI
€KOHOMIKH, J€ KOXEH MacaXup - KIIEHT, 1 3a HbOTO MOTPIOHO 3Maratuch. lle
BUSIBJISIETBCSL B JIETANSAX: KOJBOPOBI CXEMH MAapIIpyTiB, Teimidikailis (Harnpukiam,
30MpaHHs «EKOJOTTYHUX OajiB» 3a BIIMOBY BIJ aBTO), aJamnTallisi CAlTiB JJisl JIFOAeH 3
MOPYUIEHHSIM 30DY.

VY Iloaplii MapKETUHT TPAHCIIOPTHUX MOCTYT € HEBIJI'€MHOIO YaCTUHOIO CTpaTerii
PO3BUTKY TPAHCIOPTHUX KOMIAHIM 1 opradiB ymnpasiiHHS. [lonbina mokasye, sik
JepKaBHI ONIEpPaTOPy MOXKYTh CTATH KOHKYPEHTOCTIPOMOXHIUMHU 3aBJISIKH MAapKETHHTY,
1 HaBiTh MYHIIUIAIBHI TPAHCIOPTHI KOMIIAHIi JaBHO BUUIUIM 3a PaMKH CYyTO
nepeBe3eHb. BOHU akTHBHO MpaItol0Th HaJl OPEHIMHIOM Ta CTBOPEHHSIM MTO3UTUBHOTO
KOPHCTYBAIbKOT'O JIOCBiAY

OpHi€ero 3 KIIOYOBUX OCOOJIMBOCTEH MOJBCHKOTO IMiJXOMY € CHUCTEMHICTh Ta
BIPOBAHKCHHS 1TU(POBUX 1HHOBAIlIN, 1[0 POOUTH TPAHCHIOPT 3PYYHHUM, TIPO3OPUM 1
KJIIEHTOOP1€EHTOBAHUM.

CucTeMHUI MIXiA 10 MapKETUHTY TPAHCHOPTHHUX TochyT y [Tonbni - He3anexHO
B1Jl MaciTady MicTa Yi BUAY TPAHCIOPTY HaBeAEHO B TaOiuii 1.

Tabnuus 1. MapkeTUHroB1 IPaKTUKK Y TpaHCHOpTHIM cdepi [onbiai 3a pizHUMH
BUJIAMH TPAHCTIOPTY Ta MiCTaMHU

Micto Bun tpancnopry MapkeTHHIOB1 iIHHOBAIII1 / IPAKTUKH
BapmraBa ABTOOYCH, MeTpo, | Lludposi Tabmo 3 nmpuOYTTIM TPaHCHOPTY B PeaIbHOMY
TpaMBai, MiCbKa qaci
eJIeKTpUYKa Inrerpauis 3 nonarkamu Jakdojade, SkyCash
[ToBHOUiHHMN OpenauHr ZTM
Kpakis Tpamsai, aBToOycH, | SIckpaBi KOJIbOPOBI MApIIPYTH
MicbKa enekTpuuka | Ilnatdopma 3BOpOTHOrO 3B'A3KY 3 MacaKupaMu
Kammanii mogo eko-Mo01I6HOCTI
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Ilo3Hanb Tpamsai, aBroOycu | [Iporpama «PEKA» — enmna kapra JUisi TpaHCHOPTY,
MapKiHTY, My3€iB

PeknamHui kaMmasii 3a ctayry MOOUIIBHICTD

I'mancek TpamBai, aBTro0ycu | MoOiIbHI KBUTKH HA TOJUHY

[aTerparis 3 TypUCTHUHUMH KapTaMu

AKIii “TpaHcnopt + My3ei”

Bpoiias Tpamsai, aBToOycu | beskomToBHUI mpoi3n aist JiTeld Ta NEHCIOHepiB (K
MapKeTHHIOBa IiepeBara)

Mewm-mapkeTunr y coumepexxax MPK

[IporpaMu J0sIBHOCTI

Jlonzb Tpamaai, aBroOycu | MoOiUIbHI JOJATKH 3 MYJIbTH(YHKIIOHATBHICTIO
[Tpomoaxkrtii 1151 MOJIOA1 Ta CTYACHTIB
bpenuHr Tpancnopry

[erun Tpamsai, aBro0ycu | [aTepaktuBHi QR-KOIM HA 3ynmUHKaX

TectyBaHHs BOJIIIB Ha KIIIEHTOOPIEHTOBAHICTh
OnwutyBaHHs IPO 3PYUHICTh MAPIIPYTIB

Kemrys ABTOOYCH [Inardpopma nmist mmaHyBanHs MapmpyTiB 3 API
IHTerparier

Kamnanis «f1 BuOmparo aBTOOYC» ANl CTHMYJIOBaHHS
BIJIMOBH BIiJI aBTO

binmoctok ABTOOYCH Pi3HOKOMBOPOBI  CXeMH  MapHmIPyTiB  JJISL  JIETKOTO
pO3Ii3HAaBaHHS
KomyHikalisi y MECEH/DKEpax 3 Macakupamu

Omnone ABTOOYCH Tapup «90 xBwimH cBoOOaM» — Tmepecagku 0e3

JI0JJATKOBOT OILIaTH

JIpy>kHi MOBIJOMJICHHS B TPAHCIIOPTI

Karosine Ta | ABToOycu, TpamBai, | PerioHanbHuil TpaHCIIOPT iHTErpOBaHO 3 aBTOOycamH Ta
Bepxus MICBhKa eNIEKTPUYKa | TPaMBasIMH
Cinesis OpnuH 6ineT — KiJIbKa 3ac001B IIepecyBaHHs

AKTHUBHO BUKOPHUCTOBYIOTHCSI €JIEKTPOHHI CUCTEMHU OILJIATH, & TAKOXK 1HTErPOBaHI
MOOUTBHI AojaTku, Taki sk Jakdojade ta SkyCash, siki 103BOJIIIOTH Macakupam
IUTAaHYBaTH TMOI3AKA B PEXHMI DPEaTbHOTO 4Yacy, KyMyBaTH KBHUTKH OHIIAWH Ta
OTPUMYBATH aKTyaJlbHI PO3KIAAN PyXy IPOMaJICBKOTO TPAHCIIOPTY.

Mob6ineHuii  momatok Jakdojade craB HACTIIBKM MOMYJSIPHUM, IO HUM
KOPHUCTYIOTHCSL HE JIMIIE MOJISIKK, @ U TYpUCTH. BiH 103BOJIsIE MPOKIACTH MapIIpyT y
Oy/lb-IKOMY BEJIMKOMY MICTi, Ky[TUTH KBUTOK, OTPUMATH CIIOBILIEHHS MPO 3aTPUMKH.
i iHHOBAIII1 3HAYHO MIBUILYIOTh 3pYYHICTH 1 IOCTYMHICTh TPAHCIIOPTHUX MOCHTYT.

BaxnuBuM eneMeHTOM € TO3MI[IOHYBaHHS Ta OpEeHAMHI TPaHCHOPTHHUX
oneparopiB. Komnanii ZTM Warszawa a6o MPK Krakow, matoTe 4iTKO BUpaKeHY
BI3yaJIbHY 1IEGHTUYHICTb, BJIACHI CJIOTAaHU Ta aKTUBHI KOMYHIKallliiH1 1aTPOpMH, SIK1
CIpUSIOTh (OPMYBAHHIO TIO3UTHUBHOIO IMIDKY Ta MIJBUILCHHIO JIOSUTBHOCTI
MacaKUpIB.

Oco6mmBy yBary B llosbiii mpuaUISIIOTH KIIEHTOOPIEHTOBAHOCTI. Y Bpoiyiasi,
3anpoBanian O0E3KOITOBHHUM MPOi3 y TPOMAICFKOMY TPAHCIIOPTI JJISl IIKOJSPIB Ta
MIEHCIOHEPIB, aje MOJAJH 1I€ HE SIK COLIAJIbHY MIJIBIY, a SIK MAPKETUHIOBY IEepeBary —
TypOOTY MPO CTally MOOUIBHICTb.
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VY comianbanx Mepexax MPK Wroctaw perynspro myOsikye kpeaTHUBHI Bifleo,
MEMH, KOHKYPCH JUIS TaCaKUPiB, MPOBOIUTH OMMUTYBAHHS 33/I0BOJICHOCTI MACAXHPIB,
OTlEepaTHBHO pearye Ha BIATYKHU, 3aIPOBAKY€E MPOrPaMU JIOSUIBHOCTI Ta 3HMKKH AJIs
MOCTIMHUX KopHCTyBaqu Kpim Toro, TPAHCIIOPTHA chepa aKTUBHO IHTETPYETHCS 3
TypU3MOM 1 peFIOHaJ'IBHI/IMI/I CTpaTeriuyHuMHU TUTAHAMHU PO3BUTKY, IO CTHMYITIOE
PO3BUTOK MDKPETIOHAJBHUX TPAHCIOPTHUX 3B’A3KIB 1 MIJBUILY€E 3arajbHy
npuBaOJINBICTH CUCTEMHU.

[Tonbchbkmid OCBiM TIOKAa3ye, IO TPAMOTHHUW MapKeTHHT y cdepi TpaHCHOPTY
3MaTe€H HE JIMINE TWiABUIIUTH JIOAJIBHICTh HACENeHHs, a W chopMyBaTd HOBY
TPAHCIIOPTHY KYJIBTYPY - MOOUIBHY, €KOJIOT1UHY Ta OPIEHTOBAHY Ha MOTPEOU CydacHO1
JFOTHH.
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ITHHOBALIIMHI HNAXO0AU 10 OPI'AHI3AIIII
MAPKETHHI'OBOI A1VIBHOCTI B YMOBAX
HAD®POBOI TPAHC®OPMAIII

Koreabnukona HOiss MukoJiaiBHa,
K.€.H., IOLIEHT, TOIICHT
XapKiBChKHI HalllOHATLHUN eKOHOMIYHUH YHiBepcuTeT iMeH1 Cemena Ky3ners

Kocorosa BikTopis OaexkcanapiBHa,
3100yBay BHINOI OCBITH
XapKiBCbKUI HalllOHANBHUI eKOHOMIUHUHN yHiBepcuTeT iMeHi Cemena Ky3nens

VY cydyacHoMy Oi3Hec-cepeIOBHIII MAPKETHHT Jie/jai OUTbIe BUCTYIIA€ HE TTPOCTO
K (YHKIIOHATbHA IMiJICUCTEMAa TMIANPUEMCTBA, a SK CTPATEriYHMM IHCTPYMEHT
3a0e3Me4YeHHs] KOHKYPEHTOCIPOMOKHOCTI Ta ajamntaiii A0 IUGpPoBOi E€KOHOMIKH.
Oco0uBOi aKTyaJIbHOCTI 1181 TIpoOJieMa Ha0yBae y cepi apmaineBTUYHOTO Oi3HECY,
Jie PpIIICHHS CIOXKMBaya 4YacTo 3aJeKaTh BiJ JIOBIpM A0 OpeHay, IpO30poCTi
iH(dopMaIli Ta SIKOCTI KOMYyHIKaIli. ¥ 1IbOMy KOHTEKCTI nudpoBa Tpanchopmariris
BIIKDUBA€E HOBI MOXJIMBOCTI JUIsl IMIJIBUIIEHHS €()EKTUBHOCTI MapKETUHIOBOI
JISTBHOCTI, MMPOTE BOJHOYAC BUMArae€ CUCTEMHHUX 3MIH B OpraHi3auliiHIi CTPYKTYpi,
IHCTPYMEHTApIi Ta CTPATET1i MAPKETHUHTY.

MeToro AoCHiKEeHHsSI € OOIPYHTYBAHHS 1HHOBAIITHUX MIAXO/IB JO OpraHizarii
MapKETUHIOBOI MISUIbHOCTI (hapMaleBTUYHOTO MIANPUEMCTBA B yYMOBax LHU(PPOBOi
TpaHc@opmailii Ha OCHOBI KOMILJIEKCHOTO aHaji3y HOro MapKeTHUHTOBOI JISUIBHOCTI 3
BUKOPUCTAHHSAM KJIACHYHUX 1 CyYaCHUX J1arHOCTUYHUX IHCTPYMEHTIB.

3amns peamizaiii TOCTABJICHOI METH JOIIIBHUM € 3A1MCHEHHS TIPYHTOBHOTO
aHa i3y MOTOYHOTO CTaHy MAapKETUHIOBOI MISUIBHOCTI HAa KOHKPETHOMY MPUKIIAJI
MIAIPUEMCTBA, 10 (PYHKI[IOHYE€ B YMOBAaX BHUCOKOKOHKYPEHTHOTO Ta TEXHOJOTIYHO
AuHAMIYHOTO pUHKY. OO’€KTOM MOCIIIKEHHS OOpaHO TOBApUCTBO 3 OOMEXKEHOIO
BinoBinangsHicTIO (Ha TOB), 1110 € mpencTaBHUKOM HAI[IOHAIBHOTO Majioro O13HECY
y cdepi ¢apmaneBTHIHOT TPOMHCIOBOCTI YKpaiHH, MISUTBHICTh SKOTO OXOTLTIOE
BUPOOHUIITBO, NUCTPUOYIIIIO Ta PO3IPIOHY peatizailito MMUPOKOro CIIEKTPa JIIKAPChKUX
3aco0iB, 010J10T1YHO akTUBHUX 100aBOK (BA/IiB), a TakOX) KOCMETHUYHO-JIIKYBaJIbHOI
MPOAYKITIi.

JlomiIbHO  pO3MOYaTH 3 KOMIUIEKCHOI XapaKTepUCTUKH TIANPUEMCTBA  SIK
MepeayMOBU ISl TOJAJIBIIOT0 CTPATErIYHOrO0 OOIPYHTYBaHHS TpaHChOpMaIiitHUX
3axo/11B. BupobHuya 6a3a minpueMcTBa yKOMILIEKTOBAHA CYYaCHUM TEXHOJIOTTUHUM
oOnmagHaHHSAM, 10 3a0e3neuye CcTaOUThHE OTPUMAHHS CTAHAAPTIB HAJIEKHOI
BupoOHnuoi mpaktuku (GMP) ta cucremu ympaninasg skicTio [SO. HasBHicTb
cepTu(iKOBaHUX  JTAOOpATOpi  KOHTPOJIIO  SIKOCTI  JO3BOJISIE  3a0€3MeUnTH
OaratopiBHEBY TIEPEBIPKY Ha BIAMOBIIHICTh MPOAYKII (PapMaKoJIOTIUHUM 1
CaHITApHO-TITIEHIYHMM BHUMOTaM, IO € KPUTHYHO BAXKIWBUM YUHHUKOM Y
3a0e3MedeHH]l JIOBIpYM CIOKHUBA4iB. 3 TOYKH 30py OpraHizaiiifHO-eKOHOMIYHOT
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cTpyktypH, TOB 1eMOHCTpy€e 03HAKH CTAjI0r0 PO3BUTKY Ta aJallTUBHOCTI /10 BUKJIMKIB
30BHIIIHBOTO cepefoBuima. [limmpueMCTBO peamizye TOJITUKY palliOHAIBHOTO
YIOPaBIiHHS pecypcaMu, CUCTEMHO IHTETPY€E HOBI MMPOIYKTH B aCOPTUMEHTHY JIHIMKY
Ta TOCTYIOBO PO3IIUPIOE CHEKTP MOCIYT 3a paxyHOK IudpoBoi TpaHchopmairii
MapKeTUHTOBOI ¥  KOMyHiKamiiHOi  mismpHOCTI.  CyKymHICTh — 3a3HauY€HHUX
XapaKTepUCTUK (opMy€e MIAIPYHTS A BIPOBAIKCHHS 1HHOBALIWHUX MIIXOIIB 0
oprasizaifii MapKETHHTOBOI TMOJITUKH SK KIIOYOBOIO BEKTOPY CTPATETIYHOTO
PO3BUTKY MIAMPUEMCTBA B YMOBaX HU(PPOBOi EKOHOMIKH.

3Baxatouu Ha crienudiky QyHKIIIOHYBaHHS HIANPUEMCTBA Y (papMarleBTUYHOMY
CEeKTOpl, HOro opraHizaliiHO-eKOHOMIYHY CTPYKTypy Ta piBeHb ajamnTaiii 10
upoBOro  cepeloBUINla, BHHUKAE TOTpeda y BCEOIUHOMY JOCIIKCHHI
MapKETUHIOBOI CHUCTEeMHU mMiAnpueMctBa. lle nae 3Mory He nuiie BUSBUTH HasiBHI
npoOsemMu y cdepi mpocyBaHHS MPOYKIIii, B3a€MO/IT 3 HUTLOBUMU ayAUTOPISIMU Ta
BUKOPUCTaHHA TU(DPOBUX IHCTPYMEHTIB, aJie i chopmyBaTH 0OTPYHTOBAH1 HAMPSIMH ii
TpaHcdopmarii. 3 II€0 METOK JAOUUIBHO 3AIMCHUTH OaraTOBUMIPHHI aHami3
MapKETUHIOBOI AISUIBHOCTI MIANPUEMCTBA 3 BUKOPUCTAHHAM KJIACUYHMX 1 Cy4acHUX
T1arHOCTUYHUX 1HCTPYMEHTIB, 30kpeMa mojeni 7P, ananiziB PEST 1 SWOT, a takox
(1HaHCOBOI OIIHKM €(DEKTUBHOCTI IHBECTHULIIM Yy MapKETUHT 3a MeTo1oM ROMI.

Anaii3 3a moneno 7P, sika OXOIUTIOE KJTIOUOB1 €JIE€MEHTH TOBApHOI, IIHOBOI,
JTUCTPUOYIINHOI, KOMYHIKAIIMHOI Ta CEpPBICHOI MOJITUKU MIANPUEMCTBA, BUSIBUB
KOMIUIEKC CUCTEMHUX JTMCIPOMNOPILIHN Y peani3alii MapKeTUHIOBO1 OJITHKH, 30KpeMa
dbparMeHTapHIiCTh ITUGPOBOI MPUCYTHOCTI, HEIOCTATHIO aBTOMATHU3AIlIO TMPOIECIB
B3a€MO/IIT 31 CIIOKMBaYaMH, OOMEXEHE BUKOPUCTAHHS 1HCTPYMEHTIB MepcoHam3aIii
Ta cnabKy IHTErpallil0 CepBICHOIO KOMIIOHEHTA Yy 3arajibHy CTPaTErit0 MPOCYBaHHS.
Boanouac ananiz miaTBEpAMB HASBHICTH BAaroMoro MOTEHIIATy 10 PO3BUTKY 3a
paxyHOK aKTHBIi3allii IMPpPOBUX KaHAJIB KOMYyHiKaIlii, BpoBaxkeHHss CRM-cucremu,
posirpeHHs (yHKI[IOHATY OHJIAWH-TIPOJIAXk1B Ta IM1IBUIIICHHS 3aTy4€HOCT1 IEPCOHAITY
y npouec (opMyBaHHS KJIIEHTCHKOTO JOCBIAY.

Jnst dopmyBaHHSI €EKTUBHOI CTpaTerii pO3BUTKY MapKETUHIOBOI JISJIBHOCTI B
yMoBax LU(poBoi TpaHchopmalli MNPUHIIMIOBO BaXKJIUBUM € YITKE PO3YMIHHS
CTPYKTYPH, XapaKTEPUCTHUK 1 MOBEIIHKOBUX MOJIENIEH LLILOBOT ayAuTOpii. Tak 1ijiboBa
aynutopiss TOB € J0oCUTh CTPYKTYpOBaHOIO Ta OXOIUTIOE HU3KY YITKO OKPECICHUX
CErMEHTIB, IO OyJM 11eHTU(IKOBaHI Ha OCHOBI PE3yJIbTaTIB AHKETHOTO ONMUTYBaHHS.
HaliuucenpHIOKW TPymow BUCTYNAIOTh JKIHKKM BIKOM Bin 25 10 45 pokiB, sKi
OpPIEHTYIOTBCS TEPEBAXHO Ha MNPUAOAHHS MPOAYKINT MTPOPUIAKTUIHOTO Ta
KOCMETUYHO-JIIKYBAJIBHOTO CIIpSIMYBaHHs. BOHU BUSBISIOTH MIABUIIICHUH 1HTEPEC J0
HaTypallbHUX CKJIa/diB, OE3MEYHMX KOMIIOHEHTIB 1 JOJATKOBHX CEPBICHUX OIIIIIN
(HampuKIIaa, MporpaMu JIOSIILHOCTI a00 eKcrmepTHI pekoMmeHaaiii). Jpyry BakiIuBy
Ipyly CTaHOBJISTH OCOOM CTAapIIOrO BIKY, JJIS SIKHX XapaKTEPHOIO € peryJssipHa
notpeda y nmpua0aHH1 BiTaMiHiB, 010JI0T1YHO aKTUBHUX J00ABOK Ta CyMyTHIX 3ac0O01B
JUIS. MATPUMKU 370poB’s. llell cerMeHT OpieHTyeThCs Ha CTallIBHICTH SIKOCTI,
3pO3YMUTICTh IHCTPYKIINA 1 penmyTaliiHy HaaiiHICTh BUpoOHHKA. OKpeMO MOKHA
BUJIJIUTH MOJIOADKHY ayauTopito BikoM 18-24 pokiB, 10 € HalOLIbII
IUKUTATI30BAaHOIO YaCTUHOO CTIOKUBayiB. [IpeicTaBHUKH IbOTO CETMEHTa aKTUBHO
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BUKOPHUCTOBYIOTh OHJIAWH-CEpPBICH I MOIIyKY iH(opMmarii mpo (apmaneBTHyHI
TOBapH, MOPIBHSHHS IIIH 1 371HCHEHHS MOKYIMOK 4Yepe3 1HTepHEeT-MarasuHu. BoHH
OYIKYIOTh IHTEPAKTHUBHOTO JOCBiAYy, MOOLIBHOTO IOCTYIY, IIBUAKOI JOCTaBKU Ta
mpo3opoi KomyHikamii. KpiM KIHIIEBHX CIIOXHBa4iB, 70 KIIOYOBHX IIJTHOBUX
ayJIUTOpIN HaleXaTh TAaKOX JIKapl Ta MPOBI3OPH, IO BUKOHYIOTh POJIb MEIWYHHUX
JiepiB AyMOK 1 6€31mocepeIHbO BIUIUBAIOTh HAa MIPUUHATTSA PIlIEHb MAIli€EHTaAMU 1010
BUOOpY TOTO YM IHIIOTO MPOIYKTY. Y3arajibHIOIOUYH, MOKHA 3a3HAUUTH, L0 IIIbOBA
aynuropiss TOB € uyTinuBo 10 Takux (PakTopiB, SIK AOCTyITHA I[iHA, BUCOKA SIKICTb,
3pY4HICTh 3aMOBJICHHS, OTIEPATUBHICTh 0OCIyTOBYBaHHsI, IPO30PICTh 1H(OpMaIii Ta
HasBHICTh pEKOMEHAaIliiHOro KoHTeHTy. lle 3ymoBiatoe mnoTpedy B THYUKIN
CerMeHTallli, IePCOHAI30BaHNX MMAX0JaX J0 KOMYHIKAIlli Ta pO3BUTKY HHU(PPOBUX
KaHaIiB B3aeMOIIT 31 CIIOKUBAYEM.

3 ypaxyBaHHSM BHUSIBJICHUX XapaKTEPUCTHK LIIbOBUX CETMEHTIB CII0)KMBAuiB,
0COOJIMBOTO 3HAYECHHsSI HaOyBa€ aHalll3 30BHIIIHBOTO CEPENOBUINA (PYHKIIOHYBAHHS
MiAIPUEMCTBA, KU J03BOJISE OIIHUTH BIUIMB MAaKPOYMHHUKIB Ha MapKETHHTOBY
CTpaTeriro Ta ONEpPaTHBHY [JIJIBHICT. 3aMiii LbOro OyJI0  3aCTOCOBAHO
iHcTpyMeHTapiid PEST-anani3zy, mio oXOIUTIO€ MONITUYHI, EKOHOMIYHI, COIllalbHI Ta
TEXHOJIOT14HI (haKTOpH, fKI Oe3nocepenHbO ad0 ONOCEPEIKOBAHO BIUIMBAIOTH Ha
€(EeKTUBHICTh MAPKETUHTOBOI ISNIBHOCTI MIANPUEMCTBA.

Tak TDOMITUYHI YWMHHUKM T[IOB’s3aHl, HacaMIiepesl, 13 BHUCOKHM pPIBHEM
PETYJIATOPHOIO HaBaHTAKEHHS Ha (papMalleBTUYHY T'ally3b, J)KOPCTKMMHU BUMOT'aMH JI0
ceprudikamnii  MOpoaAyKIlli, OOOB’SA3KOBICTIO  JOTPUMaHHSA  CaHITAPHUX  Ta
€M1IeMIOJOTIYHUX HOPM, a TaKOXX MOCTIMHUM OHOBJIEHHSIM HOPMAaTHUBHO-IIPaBOBOI
0a3u, 30kpeMa y cepi KOHTPOIIIO SKOCTI Ta JilleH3yBaHHs. J[oaTkoBUM (paKkTOpOM €
HEOOX1IHICTh ajanTaiii JisSIbHOCTI JO0 €BPOIHTETpalllfHUX CTAaHAAPTIB y 3B S3KY 3
rapMOHI3AIl€I0 YKpaiHCHKOTO 3akoHoAaBcTBa a0 BuMor €C. ExoHOMIYHI yMOBHU
YCKIIQIHIOIOTHCS 1H(DIIALIEI0, KOJMBAHHIM BaJIOTHUX KYpPCIiB 1 3pOCTaHHSIM BapTOCTI
IMIIOPTHOI CUPOBHMHM, HI0 BHMAarae€ THYYKOTO I[IHOYTBOPEHHS Ta ajamnTauii g0
3HM>KEHHSI TUIATOCITPOMOXKHOCTI HacesneHHs. Cepea couiaibHUX (hakTopiB TOMIHYIOTh
3pOCTaHHS TOMHUTY Ha MNPOQUIAKTHUYHY MPOAYKIIIO, I1HTEpPEC A0 HaTypalbHUX
CKJIaJIHUKIB 1 TEHACHI[IS JO CTApiHHSA HACEJIEHHs, III0 CTUMYJItO€ crioskuBaHHs BA[iB
Ta 3ac001B MIATPUMKHU 310pOB’s. TEXHONOrIYHI YMHHUKM BKa3ylOTh Ha CTPIMKE
BIPOBA/DKEHHSI  LM(PPOBUX TEXHOJOrIH Yy (¢dapMalueBTUYHOMY MApKETUHTY:
posipenns gynkiioHary CRM-cucteM, BUKOPUCTAHHS MOOUTBHUX TIATHOPM IS
3aMOBJICHHSI POAYKIIi1, IHTETpaIlit0 4aT-00TiB, OHJIANH-KOHCYJIbTaIlIH 1 BIPTYaJIbHOTO
CynpoBOAY KII€HTIB. TakoX BIAMIYAE€THCS 3POCTAHHS 3HAYYIOCTI €-commerce y
KaHayiax 30yTy, 110 BUMarae Bij MiANPHEMCTBA aKTUBHOI 1udpoBoi TpaHchopmarlii
013HEC-MOJeNi. Y3arajJbHIOIUY, TOMIHYIOUWN BIUIMB €KOHOMIYHHMX 1 TEXHOJOTTYHHUX
YUHHUKIB ~ OOYMOBJIOE  HEOOXIMHICTH  cTpareriuHoi  nudpoBoi  amanTarrii
MapKETUHTOBOI JISNIbHOCTI TOBapUCTBA.

Otpumani pesynbtatd PEST-ananizy cTBOPIOIOTH OCHOBY MAJii BHYTPIIIHbOI
J1arHOCTUKY TOTEHIlIany MiAMPUEMCTBA, 110 JO3BOJISE OLIHUTH CTPATET14H1 MO3MUIIil
TOB y auHaMiuHOMY 30BHIIIHBOMY CEpPEIOBUIIII. 3 1i€l0 MeTO TpoBeaeHo SWOT-
aHai3, AKUM y3arajabHIOE KIIFOUOBI CHIIbHI 1 cJTa0K1 CTOPOHM KOMIIaHI1i, a TAKO>K HasiBHI
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MOKJIMBOCTI Ta 3arpo3u. Jlo CUIIBHUX CTOPIH MiANPUEMCTBA BITHECEHO CEPTU(HIKOBAHE
BUPOOHUIITBO 32 MDKHAPOAHUMHU CTaHJapTaMH, BUCOKY SIKICTh MMPOIYKIIli Ta HABHICTb
ctabinpHOI (piHAHCOBOT OCHOBU. BonmHouac cepen cnaOKUX CTOPIH BHUSBICHO HU3BKY
u(ppPOBY AaKTUBHICTh, BIJICYTHICTH aBTOMATH30BAaHOI CHUCTEMH OOJIIKY KJIIEHTIB 1
OOMEXEeHICTh MapKeTHUHroBoro OrwmxeTy. Cepel CTpaTeriyHUX MOXKIMBOCTEH:
PO3IIMPEHHS OHJIANH-TPOIaXkIiB, BIPOBAKEHHS MPOTpaM JIOSUIBHOCTI Ta PO3BUTOK
OpeHay yepe3 KOHTEeHT-MapKeTUHT. OCHOBHUMH 3arpO3aMHU 3aJTUIIAI0THCS TOCUIICHHS
KOHKYPEHIIii 3 00Ky TpaHCHAIlIOHATLHUX KOMIIaH1M, BaJIOTHI KOJIMBaHHS Ta 3pOCTaHHSI
jgorictTudHuX BuUTpaT. Takum unmHoM, SWOT-aHamiz mMmATBEPAUB AOLUIBHICT
1upoBoi TpaHcpopMallii MAPKETUHIOBOI CUCTEMU MIMIPUEMCTBA 3 YpaxXyBaHHSM SIK
HAssBHOTO BHYTPIIIHBOTO IMOTEHITIaTy, TaK 1 30BHIIIHIX PU3HUKIB.

Kowmmnekcne BpaxyBaHHs (akTopiB, BusBieHHX y mnporeci SWOT-ananizy,
noTpedye JOMOBHEHHSI iX KUIBKICHOIO OIIIHKOIO E€KOHOMIYHOI pe3yJIbTaTUBHOCTI
TSIbHOCTI mignpuemMcTBa. DiHAHCOBO-EKOHOMIYHA JIarHOCTHKA JIO3BOJISE OLIIHUTH
3MaTHICTh MIANPUEMCTBA 3a0e3nedyBaTH CTaOlIbHE 3pOCTaHHS B  yMOBax
KOHKYPEHTHOTO CEpEIOBHUIIA Ta BOAHOYAC BUSBUTH JUCIPOTIOPIIii, 1110 BININBAIOTH Ha
e(eKTUBHICTh MapKEeTUHroBoi mnojiTuku. Tak, ymnpomomx 2022-2024 pp. TOB
JEMOHCTPY€E TO3WTHUBHY JMHAMIKY KJIIOUOBHX (PIHAHCOBUX TMOKA3HUKIB: JOXI1]
30uIbIMBCA Ha 35,2 %, yuctuil mpuOyToK 30uUIbKBCA Ha 39,2 %, a peHTa0eNbHICTh
npoaaxiB 3pocna 3 6,31 % g0 6,93 %. Li pe3ynbTaTu cBiq4aTh NPO €PEKTUBHICTD
omepaliifHoi AISUTbHOCTI MIJNPUEMCTBA Ta HOTO 3JaTHICTh TE€HEPYBATH OJaHY
BapTicTh. Pa3om 13 TUM BHUSBIECHO, II0 MAapKETUHIOBAa CKJIAJIOBA, MOMPH 3arajbHy
(GiHaHCOBY CTaOUIBHICTh, 3aJMIINAETHCS HE30ATIAHCOBAHOIO Y KOHTEKCTI HOBHX
PUHKOBHX BHMOT, HacamIiepesll, y 4YacThHi IudpoBoi i1HTerpaiii, aBTOMaTH3aIlii
KIIIEHTCHKOI B3a€MOJIi Ta aJalnTUBHOCTI JIO TOBEIIHKOBHUX OYIKYBaHb IILIHOBOI
ayauTopii. I{e 3yMoBiIt0€ HEOOX1THICTh MOJATBIIOTO BJOCKOHAJICHHS MapKETHHTOBOT
CUCTEMHU 3 aKIIEHTOM Ha 1IHHOBAL1iHI Ta EKOHOMIYHO OOIPYHTOBAaH1 PIILICHHS.

KommnekcHuii anani3z MapkeTuHroBoi AisiibHOCTI TOB akTyanizyBaB HEOOXI1IHICTh
LIJIECOPSIMOBAHOI TpaHCcpopMallli MApKETUHIOBOI CTpATErii MANPUEMCTBA B HAIIPSAMI
uudpoBoi 1HTErpamii Ta CEpBICHOI AaJanTUBHOCTI. 3 METOK YAOCKOHAJIEHHS
MapKETUHTOBOI A1SUIBHOCTI MIIPUEMCTBA IPONOHYETHCS HU3KA MPAKTUYHUX 3aXO/IIB,
110 0a3yIThCS HAa Cy4acHUX MiAX0Aax J0 YIIPaBJIiHHS B3a€EMOJIIEI0 31 CIIOKUBAYaMU Ta
U(PPOBUM CEpPEeIOBUIIIEM.

1. BopoBamxenuss CRM-cuctemu ik IEHTPaJIbHOTO IHCTPYMEHTY OOJIIKY, aHATI3Y
Ta YMpaBJiHHA KJII€HTCHKUMH JaHuMU. [le 3a0e3meunTs mepcoHaizaiiio KOMyHIKarii,
MIIBUIIUTE €()EKTUBHICTh CETMEHTYBAHHS IUILOBUX TPYM Ta J03BOJIUTH (OpMyBaTU
pEeICBaHTHI MPOIIO3UITIT JIJIs1 KOYKHOI'O CIIOYKHBAYa.

2. Po3poOka mporpamu JOsUTbHOCTI 3 0araTopiBHEBOIO OOHYCHOIO CHCTEMOIO, sIKa
BKJTFOYATHME HAKOTHMYYBAJIbHI 3HIDKKH, MOJAPYHKOBI MPOMO3MILi, CHEIlianbHl aKIlii
JUTSI TIOCTIMHUX KIJIIEHTIB, 110 CIPUSATUME MiJIBUILIEHHIO PIBHS MOBTOPHUX IMOKYIOK 1
3arajibHOi KJI1€HTCHKOT JIOSITBHOCTI.

3. AxtuBizauia digital-MapKeTHHIy HUISIXOM BHKOPUCTAHHS CYyYaCHUX OHJIAMH-
IHCTPYMEHTIB TMPOCYBaHHS: HAJIAIITYBAaHHS TapreTOBAaHOI pEKJIaMU Y COLIAJIbHHUX
Mepexxax, peanizamis email-MapKeTMHrOBUX  KammaHid, 3amycK CHCTEMHOI
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MPUCYTHOCTI OpeHly B 1HTEPHET-TIPOCTOPI 3 ypaxyBaHHSM IOBEIIHKOBHX IAaTEPHIB
[ITHOBUX TPYTI.

4. SEO-omrumizariis BeOpecypCcy MIAMPUEMCTBA Ta CTBOPCHHS TEMaTHYHOTO
OCBITHBOTO KOHTEHTY (CTaTeil, BiICOOTIISAIB, mopaa (apMaleBTiB), IO COPUATUME
TIIBUIIEHHIO TTO3UIIINA y TONIYKOBHX CHUCTeMaX, 3pOCTAHHIO OPTaHIYHOTO Tpadiky Ta
(dbopMyBaHHIO AOBipH 0 OpeHY.

5. ABTOMaru3zalis TPOIECIB TMPOJaXy Ta OOCIyroByBaHHS, BKJIIOYAIOYU
3aMpoBaKEHHST 4aT-00TiB, OHJIAWH-OMUTYBaHb JJis 30UpaHHS 3BOPOTHOTO 3B S3KY,
MppoBUX aHKET A OIIHIOBAHHS 3aJI0BOJICHOCTI KiieHTIB. lle m03BOJUTH
HiIPUEMCTBY ONEPATUBHO pearyBaTH HA 3alUTH CIOKUBAYIB, MOKPAIIUTH CEPBICHY
CKJIaJIOBY ¥ MIJBUIIUTH €()EKTUBHICTh MAPKETUHTOBUX PIIICHb.

OniHIOBaHHS €KOHOMIYHOI €(EKTHUBHOCTI BIJ] 3alpONOHOBAHUX 1HCTPYMEHTIB
udpoBoi Tpanchopmarlii MapkeTHHTOBOI AisuibHOCTI TOB IpyHTY€ThCS Ha aHami31
CIIBBIHOILIEHHS BUTPAT 1 OYIKYBaHOT'O MIPUPOCTY (HIHAHCOBUX PE3YyJIbTATIB, @ TAKOXK
BpPaxoOBY€ TMOTEHLIAJ JIOBFOCTPOKOBOIO BIUIMBY Ha €(EKTUBHICTb KOMYHIKAILM 3
IJIbOBOIO ayJIUTOpi€r0. 3a MONEpeAHIMU PO3paxyHKaMH, MPOrHO30BAaHUM MPUPICT
NpuOYTKY BIJl BIPOBAXKEHHS LMX 3axoniB nopiBHIOE 300 Tuc. rpH, mo (opmye
IHTErpajJbHUN TMOKA3HUK pPEHTa0eNnbHOCTI MapkeTUHroBux 1HBecTHLid (ROMI) Ha
piBHi 52,3 %. Cepen yciXx 3ampolOHOBAHMX I1HCTPYMEHTIB HaWBWIIUN pIBEHb
€()EeKTUBHOCTI OYIKYETHCSA B1J BIPOBAKEHHS OOHYCHOI MPOrpaMH JIOSUIBHOCTI,
digital-pexiamu Ta CRM-cucremu.

TakuM yMHOM, 1HHOBAIIIMHI MIIXOIH A0 OpraHi3allli MapKeTHHIOBOI JiSJILHOCTI Y
dapmareBTUUHOMY O13HECI MalOTh 0a3yBaTHCs Ha 1HTErpaiii MudpPoOBUX TEXHOJIOTIH,
rIIMOOKOMY aHai31 30BHIITHROTO CEPEOBHINA, BAKOPUCTAHHI aHATITUYHUX IIIaTHOPM
1 IepCOHaII30BaHOMY Tiaxo/i A0 croxuBada. s TOB peaizaliist 3arponoHOBaHOT
Mojeni TpaHcopMmalii € He JHIIe JOMUIBHOK 3 TOYKH 30py EKOHOMIYHOT
e(EeKTUBHOCTI, ajie i HEOOX1JHOI YMOBOI 30€pEKEHHS KOHKYPEHTHHUX MepeBar y
CepeaHBOCTPOKOBIN MEPCIEKTUBI. 3aMpoIOHOBaHa MOJIEh MOKE OYyTH MaciTaboBaHa
JUISE  THIIMX MANPUEMCTB  (papMalleBTUYHOI raigy3i, M0 MNparHyTh MiJABUILIUTH
e(EeKTUBHICTh MAPKETHUHIOBO1 JISJIHOCTI B yMOBax HU(POBOi €KOHOMIKM Ta 3MiH
1H(OPMAIIHOTO CIIOKUBAHHS.
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CUCTEMHUA MEHEJ[)KMEHT B KOHTEKCTI
CTAJIOI'O PO3BUTKY: CYHACHI MOJEJII

Jlappunenko CiTiiana QuiekcaHapiBHa,
K.€.H., JIOLICHT

I'ap0oBcbkuii Cepriii MukosaaioBud,
Marictp
[Tonichkuii HAIIOHATEHUHN YHIBEPCUTET

VY cydacHMX yMOBax rocrofaplOBaHHs, 10 XapaKTEPU3YIOThCS rI00ami3aliitHIMH
BUKJIMKaMH, €KOJIOTIYHUMHU 3arpo3aMy Ta JUHAMIYHUMH COIajbHO-EKOHOMIYHUMU
3MiHAMH, aKTYaJIbHICTb (HOpMyBaHHS €(PEKTUBHOI CHUCTEMU MEHEIKMEHTY Ha
MINPUEMCTBAX HaOyBae OCOOJIMBOTO 3HAUCHHS. 3pocTaroua Mmorpeda y JOCSITHEHHI
O0almaHCy MDK EKOHOMIYHOK €(EKTHBHICTIO, COIIAJIBHOI BIAMOBIJAIBHICTIO Ta
€KOJIOTIYHOIO OE€3MEeKOI0 3YMOBJIIOE HEOOXIAHICTh I1HTErpalii MPUHIUIIB CTaJIOro
PO3BUTKY B yHpaBIiHChKI Tmpouecd. CydacHe MiANPUEMCTBO, IO IparHe
JIOBIOCTPOKOBOi KOHKYPEHTOCHPOMOXKHOCTI, TOBMHHO HE JIMIIE ONTHUMI3yBaTu
BHYTpIIIHI Oi3HEC-TIpOIleCH, ajie W ajanTyBaTHCS JIO HOBUX BHUKJIHUKIB uepes
BIPOBA/KCHHS 1HHOBAIIMHUX YIPABIIHCHKUX IIXOJIB, OPIEHTOBAHUX HA CTAJIUM
PO3BUTOK. TakuM YMHOM, MUTaHHS (HOPMYBaHHS €(HEKTUBHOT CHCTEMU MEHEDKMEHTY
B IIbOMY KOHTEKCTI € HE JIUIIC TCOPETUIHO BAKIUBUM, ajie i MPaKTUIHO HEOOXITHUM
st 3a0e3nedyeHHsl CTaOlIbHOTO PO3BUTKY Ta YCHIMIHOTO (DYHKIIIOHYBaHHS
MIIIPUEMCTBA B JOBIOCTPOKOBIH MEPCIEKTHUBI.

Cepen HaykoBLIB € Ti, XTO MNPUAUISIB yBary MUTAaHHAM AaHall3y CHUCTEMHU
MeHexkMeHTy mianpuemctBa — ue 0. Annepa, H. Kycakina, T. Kaminceka, B.
Pubaxos, JI. M. Uepuuk, H. 1O. ITogonsuak, B. Hazapenko, O. [Toraii, K. CiTinusna,
Ta 1111, OIHaK MUTAHHS HE BTPAada€e CBOET aKTyalIbHOCTI 1100 PO3POOKH HAMPSIMIB Ta
MoeneH 11 BIOCKOHAJICHHS.

Merta pocnimkeHHss monsrae 'y GOpMyBaHHI €(PEKTUBHOTO CHCTEMHOIO
MEHE[KMEHTY B KOHTEKCTI CTaJIOr0 PO3BUTKY Y€pe3 CydacHi IHHOBAIIMHI MOJIETTI.

CucreMHMii MeHEIKMEHT - II€ MiJIXiJ [0 YNPaBIiHHA, SKUH pO3Tisaac
OpraHi3alliio sK IIJTICHY CHUCTEMY, IO CKIAJAETHCS 3 B3a€MOIIOB’SI3aHUX CIICMCHTIB
(macucrtem), [Ki MPaIlOIOTh IHTErPOBAHO JIA JOCSATHEHHS CHUIbHOI MeTH. BiH
0a3yeThCs HAa TMPUHIMIIAX CHCTEMHOTO MHCIICHHS, IO JO03BOJIIE KpaIlle PO3YMITH
CKJIaJIH1 B3aEMO3B’SI3KM BCEPEIMHI OpraHi3allii Ta Mi>k HElO 1 30BHIIITHIM CEPEIOBUIIIEM.

Ponb cHCTeMHOro MeHEIKMEHTY IS CyYaCHUX ITiIMPUEMCTB € HaJI3BUYAHHO
BAXKJIMBOIO, OCKUIBKM caMe Iled Mmiaxia J03Bojsie epEeKTUBHO pearyBaTh Ha CKJIaaH1
BUKJIMKMA Ta 3MIHM B 30BHIINIHBOMY CEpEJOBHILI, YEPE3 OCHOBHI aCHEKTH HOro
3HAYCHHS, a CaMe:

- MABUIICHHS €()EKTUBHOCTI YIPaBIiHHSA, TaK SK CUCTEMHUN MEHEIKMEHT
JI0TIOMArae MmooaunuTh «BCIO KapTHHY» SIK BHYTPIITHI MPOIECH, TaK 1 IXHIN 3B'SI30K 13
30BHIIIHIM CEPEIOBUIIEM, IO JIO3BOJISIE Kpalle KOOpAWHYBaTU [ii, yHUKATH
nyOmoBaHHS (YHKIIINA, 3SMEHIITYBaTA BUTPATH Ta ONTUMI3yBaTH PECYPCH:
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- 1HTerparisi CTpaTeriyHUX 1 TAKTUYHUX PIIMIEHh - CHUCTEMHUM MIAXIJ, IO
3a0e3nedye y3roKeHICTh MK KOPOTKOCTPOKOBUMHU IUTSIMU (OTiepariiiiia JisUTbHICTb )
Ta JIOBFOCTPOKOBUMH (CTPATEriYHUN PO3BHUTOK) 1 € BaXJIMBUM Ui CTaOLIBHOTO
3pOCTaHHS MIANPUEMCTBA!

- ajJanTamis 10 3MiH - MiIIPHEMCTBAa B yMOBax riobainizariii, nudposizamii Ta
HECTaOIIPHOTO PHUHKY TIIOBUHHI OYTH THYYKHMH, a CHUCTEMHUUA MEHEIKMEHT
nepenbavae HASBHICTH MEXaHI3MIB ajanTarlii, IIBUJKE OHOBJIEHHS IIPOIICCIB,
CTPYKTYpPH Ta MiAXO/IiB;

- MIABUILECHHS SKOCTI MPUUHATTS PillICHh HA OCHOBI 310paHOi Ta MpoaHaIi30BaHOL
iHdopMarlli, sKa IUPKYJII0E B MEXKax CHCTEMH, KEpPIBHHUIITBO MOXE NpUAMATU
OoOTpyHTOBaHI PIIlICHHS, MIHIMI3YIOUH PU3UKH;

- Qokyc Ha cTamoMy pO3BUTKY aJK€ CHUCTEMHUH MEHEIKMEHT CIpHUsE
BIPOBAHKCHHIO TPUHITUIIIB CTAJIOT0 PO3BUTKY, MOETHYIOUN €KOHOMIYHI pe3yJIbTaTH 3
BIIMOBIAIBHICTIO TIEpe ] CYCHIILCTBOM Ta MPUPOOI0, 1€ OCOOIUBO aKTyajabHO IS
KOMITaHI|, K1 IparHyTh 30€perTu JOBIPY CIIOKUBAYIB 1 APTHEPIB;

- KOHKYpPEHTHa TIepeBar - MIANMPUEMCTBA, SKi BIPOBAIKYIOTh CHCTEMHHUU
MEHE[KMEHT, Kpallle CIPaBIIOTHCS 3 BHUKIMKAMH PHHKY, IIBUIIIC BIIPOBAIKYIOThH
1HHOBAIIli Ta TPOMOHYIOTh CIIOKUBAYaM SIKICHIIIMN MPOIYKT YM mocayry [2; 3].

OTXe, CUCTEMHHII MEHEJKMEHT - 1I€ HE IPOCTO YIPABIIHCHKHI 1HCTPYMEHT, a
HE0OX1/JTHAa YMOBa JIOBFOCTPOKOBOT'O YCIIXy Cy4YaCHOTO MiANPHUEMCTBA.

OcHoBHI 0ap’epu €(PEKTUBHOTO CHCTEMHOI'0 MEHEIKMEHTY JUIS IMiAIPUEMCTB
BUHMKAIOTh SIK Y€pe3 BHYTPIIIHI, TakK 1 30BHIlIHI (pakTopu. BoHH MOXYTh 3HAYHO
YCKJIQJHIOBAaTH  BIPOBA/HKEHHS CHCTEMHOTO IIJAXOAy Ta 3HIKYBAaTH MOro
Pe3yJbTaTHUBHICTD:

- OMip 3MiHAM € OJIMH 13 TOJIOBHUX Oap’epiB - 1e¢ HeOakaHHSA TEepcoHany abo
KCPIBHUIITBA 3MIHIOBATH 3BUYHI IMIXOAW IO YIPaBIiHHS, OCKUIBKH JIFOAM YacTO
CIIpUHMarOTh HOBOBBEJICHHS SIK 3arP03y CBOIM 1HTEpecaM abo KoMpopTy;

- HU3bKHI pIBEHb CUCTEMHOT'O MUCJICHHSI, OCKUIBKM HE BCl1 KEPIBHUKH 200 (haxiBLl
MarOTh JOCTaTHIA PIBEHb MIATOTOBKH Y cpepi CUCTEMHOrO aHali3y, a 0e3 po3yMIHHA
B32€EMO3B S3KIB Y CUCTEMI HEMOKIIMBO €(DEKTUBHO KEPYBaTH HEIO;

- HEJIOCTaTHIN 0OMiH 1HGOPMAIIIEIO - KOJIU MIAPO3/1IU MPAIIOI0Th 130Jb0BaHO, 0€3
HaJI)KHOTO OOMIHY JaHUMHU, 1€ TPU3BOJUTH 10 AyOItOBaHHS (DYHKIIIA, BTpATU Yacy
Ta pecypcis;

- Opak pecypciB - CUCTEMHHI MEHEHKMEHT NoTpedye iHBecTUIlii y cydachi IT-
pIIICHHS, HABYAHHS TIEPCOHAY, aHAIITUYHI IHCTPYMEHTH, OJHAK HE BC1 MATPUEMCTBA
MarOTh MOKJIUBICTH 3a0€3MEUYHUTH 111 YMOBH;

- HEKOHKPETHICTh CTPATETiYHHMX ITijICH, TOOTO SKIIO OpraHisamis HE Ma€ YiTKO
chopMyTbOBaHUX IIIel a00 BOHU 3MIHIOIOTHCS HAJATO YacTO, TO BIPOBAKEHHS
CUCTEMHOTO MiAXOY CTa€ XaOTUIHUM Ta Hee()EKTUBHUM;

- cnabKka MIATpUMKA 3 OOKY BHUIIIOIO KEpIBHUUTBA - 0€3 JiAEPChKOI MIATPUMKU
CHUCTEMHI 3MIHM 3a3BHYail HE BKOPIHIOIOTHCS, SIKIIO KEPIBHUIITBO HE JIEMOHCTPYE
MPUXWIBHICTD 10 CUCTEMHOIO MMiJIX01y, IHII[IATUBU HE MATUMYTh YCIIXY;
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- BIJICYTHICTh TIOKa3HUKIB €(PEKTHUBHOCTI - 0€3 YITKMX KPHUTEPIiB OILIHKU
pe3yNbTaTiB CKJIAJHO KOHTPOJIOBATH M KOPUTYBAaTH YMPABIIHCHKI MAii y pamkax
CUCTEMHOTO Tiaxony [4].

[HHOBAITIWiHI MOAENI BIAIrPalOTh KIIOYOBY poJib y (OPMYBaHHI Cy4acHOIO
CHCTEMHOI0 MEeHeIXKMEeHTY, OCKUTbKH J03BOJISIOTH MiAPUEMCTBAM aalTyBaTUCS 10
MIBUAKUX 3MiH, T100aJIbHOT KOHKYPEHIIii, BUMOT CTaJIOTO PO3BUTKY Ta JOMOMAararTh
BJIOCKOHAJIUTH YIPABIIHHS [ITICHOIO CUCTEMOIO.

1. Monens inTerpoBanoro ynpasiinas (Integrated Management Model) noennye B
coO1 ympaBiiHHS SIKICTIO, €KOJIOTi€l0, OE3MeKOo Tpalll Ta  COIaJIbHOIO
BIAMOBIAQIBHICTIO. BoOHa 03BOJIAE MIANPUEMCTBAM OJIHOYACHO  BIJMOBIJIATH
MmixkHapoguuM ctangaptam (ISO 9001, ISO 14001, ISO 45001) B pamkax €auHOi
CUCTEMHU MEHEHKMEHTY.

2. CuHepreTu4Ha MOJIENb - 3aCHOBAaHA Ha 1711, 1110 B3aEMO/I11 OKPEMUX IT1JICUCTEM
(MapKeTuHT, JIOTICTHKA, BUPOOHHUIITBO TOIIO) CTBOPIOE e(hEeKT, OUIbIIUK 3a CyMmy
OKpeMHX BIUIMBIB. Taka MOJIeNb CIIpusi€ 3pOCTaHHIO €(PEKTUBHOCTI Yepe3 MOCUIIEHHS
B32€MO3B'A3KIB.

3. Lean Management (OepexinBe ymHpaBIiHHSA) - KOHICMIA Oa3yeThcs Ha
MOCTITHOMY BJIOCKOHAJIEHHI, YCYHEHH1 BTPAT 1 3aJly4€HHI MepcoHaly 10 3MiH. BoHa
JOTIOMAarae ONTHMI3yBaTh BCl MPOLECH CHUCTEMH YIPABIIHHA 3 MIHIMAJIbHUMH
BHUTpATaMHU.

4. Agile-monenp ynpaBiiHHS - 1€ aJalTHBHA MOJE/b, sKa aKIEHTYE yBary Ha
THYYKOCTI, ITBUJIKIM peakIlii Ha 3MiHM Ta aKTUBHIM B3aEMOJII 3 yciMa 3alliKaBJIeHUMH
cTopoHaMu. BoHa 0oco0:11BO e(eKTHBHA B yMOBaX HECTA0IIBHOIO CEPEIOBUILA.

5. Hudposa momens (Digital Management Model) - mudposizamis n03BosE
CTBOPUTH IHTETPOBAHY, KEpPOBAaHY JaHUMHU CHUCTEMYy, a IHCTPYMEHTH aHAJITUKH,
mTy4yHoro inrenekry, ERP-cucremu ta mmardopmu big data cnpusitoTh NpuiHATTIO
OOTPYHTOBAHMX YNPABIIHCHKUX PILIEHb.

6. Cramumii cuctemHuii MeHemKMeHT (Sustainable Systems Management) -
IHTErpy€e LIl CTAJIOr0 PO3BUTKY (€KOHOMIUHY €(EKTHBHICTh, COI[laJIbHY
CIPaBEUIUBICTh 1 €KOJIOTIYHY BIJMOBIJAIBHICTE) y BCl PIBHI OpraHi3auiiHoi
CTPYKTYpH.

7. CucteMu TMHaAMIYHOTO MoietoBaHHs (System Dynamics) - BAKOPUCTOBYIOTHCS
JUIA TIPOTHO3YBaHHS CIIEHAPiiB PO3BUTKY MIANPUEMCTBA IUISIXOM MOJETIOBAHHS
B3a€EMO3B'SI3KIB MIDK 3MIHHUMH B CKJIAQOHIA CHCTEMI, IO JO3BOJIIE OLIHHUTU
JIOBTOCTPOKOB1 HACJIIJIKH YIIPABIIHCHKUX pimieHs [1, c. 116].

Yei i monmeni MOXYTh TIOETHYBAaTHUCS MK COOOI0 3ajJeXHO BiI TOTPEO
MIIIPUEMCTBA, IO JO3BOJISIE CTBOPIOBATH YHIKAJIbHI Ta aJanTUBHI CHUCTEMHU
YOPaBIiHHS.

BucHoBku. ®opMyBaHHS Cy4yaCHOIO CHCTEMHOTO MEHEIKMEHTY € KPUTHUYHO
BOKJIUBUM [UJIS TIANPHEMCTB, IO NParHyTh HE JIMIIE AOCATaTH EKOHOMIYHUX
pe3yibTaTiB, aie W 3a0e3leuyBaTH CBOIO JIOBFOCTPOKOBY JKUTT€3/ATHICTh Y
IUHAMIYHOMY, TJI00ai30BaHOMY CBITI. Y KOHTEKCTI CTajOro PO3BUTKY CHCTEMHHIM
X1 J03BOJISIE THTETPYBATH €KOJIOT14HI, COLaIbHI Ta €KOHOMIUHI aClEeKTH y BCi
PiBHI yIIpaBIiHHS, COPUSIOYN (POPMYBAHHIO BIJNOBIAAIBHOIO O13HECY.
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3aBIsgKM IHHOBAIIMHMM MOJEJSIM  YIPaBIiHHS TMIANPUEMCTBA OTPUMYIOTH
IHCTpYMEHTH [UIsl ajganTamii 10 3MiH, €(pEeKTUBHOTO BHKOPUCTAHHS pECYpCiB,
MOKPAICHHS BHYTPIITHIX MPOIIECIB Ta 3MIIHEHHS B3a€MO/IIi 3 yciMa 3aIliKaBICHUMHU
CTOPOHaMH. YTIPOBAIKEHHSI CUCTEMHOTO MEHEKMEHTY € He MPOCTO TEHJCHINEIO, a
HEOOX1THOI0 YMOBOIO CTaJIOTO PO3BUTKY, KOHKYPEHTOCIIPOMOXHOCTI Ta TO3UTUBHOTO
IMIJ[)Ky OpraHi3allii Ha Cy4aCHOMY PUHKY.
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MAPKETHHI' B YMOBAX KPU3H, CTPATETTYHA
AJAIITAIIA KOMIIAHIA 10 BUKJIMKIB BOEHHOI'O
YACY

Peuyn O. IO.

K. €. H., JIOIL.,
JlotieHT Kadeapu TOBApO3HABCTBA Ta €KCIIEPTHU3H B MUTHIH CIIpaBi
Jlynpkuit HalllOHAJILHUM TEXHIYHUN YHIBEPCUTET

Ilernncokui B. O.

JloxTop dimocodii

acUCTEHT Kadenpy TOBapO3HABCTBA Ta €KCIIEPTU3U B MUTHIHN CITpaBi
JlyubKuii HalllOHATBHUN TEXHIYHUN YHIBEPCUTET

Kyua 1O. A.

CryzaeHTKa JTyIbKOro HaIl[lOHAIBHOTO TEXHIYHOTO YHIBEPCUTETY
M. JIynbk

Boennuii yac cTBOpIO€ yHIKadbHI BUKJIUKU JIJISi BEJIECHHS O13HECY, 3MIHIOIOUU HE
JIUIIIE PUHKOBE CEPUIOBHUIIE, a M I[IHHOCTI Ta MOTPEOH CIOXKHUBaYiB. Y TaKUX YMOBaXx
MapKETUHT CTa€ KIIOYOBUM I1HCTPYMEHTOM AaHTHUKPU30BOTO MEHEKMEHTY, IO
JoTIoMarae MmiJiIpueEMCTBaM 30epiratu >KUTTE3IAaTHICTh, MIATPUMYBATU 3B’SI30K 13
IIJTLOBOIO ayauTopielo Ta (opMmyBaTtd AOBIpY A0 OpeHay. MapkeTHHT BUCTYIA€
KOMIIJIEKCHOIO Ta CKJIAJTHOIO TUCUUILIIHOO, SIKa I'Pa€ KIIFOYOBY POJIb Y (PYHKI[IOHYBaHHI
cyyacHoro Oi3Hec-cepupoBumia. I[lo cBOiil cyTl MapKeTMHI HampaBieHUN Ha
BUSIBJICHHS Ta 3aJI0BOJICHHSI, SIK MOTPeO CMOXKMUBAYiB TaK 1 COlllaIbHUX 3anuTiB. Kosu
MIIIPUEMCTBO peajizye MapKeTHMHIOBI MEXaHi3MH, BOHO 30CEpPEKYETbCS Ha
JeTalbHOMY aHaJli31 Ta MpONpaIfoBaHHI MOTpeOd KIIEHTIB, IMIOOM 3a0e3MeuuTH
BIIMOBIJHICTh BJIACHO1 MPOAYKINi 3amuTaMm croxkuBadiB. Peamizaiisi e(peKTUBHOTO
MapKeTUHTY Ha MiJIMPUEMCTBI J1a€ 3MOTy c(hOPMYBaTH MIIlHI BITHOCHHU 3 KIII€EHTaMU
Ta naptHepamu 013Hecy. [Ipu 1boMy MapKeTHHT J1a€ 3MOry c(hOpMyBaTH YITKY MO3ULIIO
MIAIPUEMCTBA Ha PUHKY, (OpMyroud mnpu Lbomy OpeHA. [{ocsirHeHHS 1ux wLijien
MOXJIMBE 32 PaxXyHOK peaizailii TAKTUYHHUX Ta CTPATET1YHUX 3aXO/I1B, SIK1 BKIIFOYAIOTh
B ce0e aHaJli3 PUHKY, CIIOKUBUMX TPEHJIIB Ta MOTPeO , CErMEHTAIII0 CIOXKUBAIILKOT
ayauTopii Ta HaCTyIHE BIIPOBA/KCHHS TapTeTHUX METOJIB pekiiaMu. MapKeTHHTOBa
CTpareris MiAIPUEMCTBA MOXKE CYTTEBO BIIPIZHATHUCS B YMOBax BiHHU a00 BOEHHOTO
CTaHy TIOPIBHSHO 3 MHPHUM dYacoMm. Y CKIQJHUX YMOBaX BOEHHOTO CTaHY
MIITPUEMCTBAM MOXE TOBOJUTHUCS YaCTKOBO a00 MOBHICTIO 3MIHIOBATH MAPKETUHTOBY
CTpaTeTiio 3 METOO aJanTallii 10 HOBUX peariil Ta 3a0e3neueHHs BIDKMBaHHS. Tak ITiT
BIUTMBOM BIWHU YKpaiHChKI KOMMaHii 3MYIII€HI ONEPAaTUBHO_TpaHC(HOPMYyBaTH CBOI
MapKEeTHHTOBI cTpaTerii. BaxIuBuMH HampsMKaMH i€l ajgamnTaliii € JoKami3amis Ta
MepeopieHTallisl PUHKIB, MU(POBI3allis MapKeTUHTY, (HOKyC Ha COIaJbHY
BIIMOBIJIAJIBHICTG 1 MIATPUMKY apmii Ta TpoOMajsiH, THYYKICTb KOMYHIKAIIii,
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peOpeHIMHT Ta 3MiHA MMO3UIIIOHYBaHHS. TakKUM YHHOM , MADKETHUHT B YMOBaX BOEHHOTO
CTaHy BUKOHY€ HE JIUIIEC €KOHOMIUHY, a i coliaabHy (YHKIIIO, CIIPHUSIOUN aJanTarii
CYCIIUJIBCTBA JI0 HOBUX PeaTii 1 3MIITHIOIOYH 3B’ SI30K MK OpeHaMu Ta CIIOKHBadYaMu
Ha OCHOBI CIIJIbHUX IIHHOCTEH
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Relevance. Biliary hypertension and cholangitis may be caused by both benign and
malignant diseases of the hepatopancreatoduodenal zone, choledocholithiasis,
choledochal strictures, bile duct atresia, and choledochal cysts. Timely diagnosis and
treatment of severe obstructive jaundice syndrome remain pressing issues without
definitive solutions [1-4]. The optimal treatment strategy for this pathology remains
controversial [5]. Currently, most patients with common bile duct obstruction are
diagnosed with choledocholithiasis [6]. Its incidence remains high, ranging from 8.0%
to 28% according to various authors [7, 8]. Complications such as obstructive jaundice,
purulent cholangitis, biliary sepsis, intrahepatic abscesses, and acute biliary
pancreatitis persist [9]. A less common but significant and challenging cause of benign
common bile duct obstruction is terminal choledochal stricture. Minimally invasive
surgery is playing an increasingly important role in the diagnosis and treatment of these
conditions. One of the main goals in patients with primary pathology complicated by
biliary hypertension is to restore bile flow. Biliary drainage is essential in the
management of cholangitis. According to the literature, radical surgeries performed
during jaundice result in higher complication rates and mortality compared to cases
where jaundice is resolved preoperatively [10, 11].

Aim of the Study. To evaluate the effectiveness of percutaneous transhepatic
cholangiographic drainage (PTCD) as a preoperative preparation method for the
treatment of bile duct obstruction complicated by cholangitis.

Materials and Methods. This study is based on a retrospective and prospective
analysis of 60 patients diagnosed with obstructive jaundice who underwent surgery at
the SI "V.T. Zaitsev Institute of General and Emergency Surgery of the NAMS of
Ukraine" from 2010 to 2024. All patients had biliary hypertension of various origins
and underwent biliodigestive anastomosis (BDA). Diagnostic evaluations included
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medical history, physical examination, laboratory, and instrumental methods. All
patients received abdominal and biliary tract ultrasound examinations. In uncertain
cases, CT scans were performed. Video esophagogastroduodenoscopy was used to
confirm bile presence in the duodenum and examine the major duodenal papilla.
Patients were divided into two groups: Group 1: Two-stage treatment with initial
endobiliary interventions for biliary decompression followed by reconstructive
surgery. Group 2: Underwent BDA during peak obstructive jaundice. Each group
included 30 patients (50% each) in group I. 30 patients (50% each) in group II.
Preoperative bile cultures revealed colony-forming units up to 10°-107 per ml. After
decompression (PTCD), microbial contamination in group | decreased 1,000-fold by
day 7, and biliary hypertension was reduced. Bilirubin levels significantly decreased,
reducing postoperative complications. All patients underwent definitive surgeries,
including Roux-en-Y biliodigestive anastomosis.

Results. Group | (30 patients) underwent initial biliary decompression via dual-
mode (external-internal) percutaneous transhepatic cholangiographic drainage,
followed by biliodigestive anastomosis. Group Il (30 patients) underwent Roux-en-Y
anastomosis during peak jaundice. Complication rates in group 1 were reduced from
16% to 8%. A total of 30 minimally invasive procedures were performed,
demonstrating full efficacy in 27 cases (96.3%).

Conclusions. A total of 30 (50.0%) minimally invasive surgeries were performed,
with successful outcomes in 27 (96.3%) cases. Minimally invasive interventions are
effective both for cholangitis treatment and as a first-line method for preparing patients
for radical surgery in cases of complex biliary anatomy. In oncology patients where
radical treatment is not feasible, minimally invasive techniques continue to serve a
valuable palliative role.
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ABSTRACT

This study focuses on the development and validation of the PRE-PAIN scale for
predicting postoperative pain in patients after cesarean section. A total of 100 women
were included and divided into groups based on their pain sensitivity. The results
demonstrated a significant correlation between PRE-PAIN scores and pain intensity (r
=0.87,p <0.001), as well as the role of uterine scar tissue in the development of central
sensitization. The PRE-PAIN scale demonstrated an 87% accuracy in predicting
analgesic requirements, supporting its potential for personalized postoperative pain
management.

Keywords: cesarean section, postoperative pain, individual pain threshold, PRE-
PAIN scale, central sensitization, uterine scar tissue, spinal anesthesia, algometry,
visual analog scale, pain prediction, chronic pain syndrome.

Relevance. Postoperative pain following cesarean section is a complex
pathophysiological process involving peripheral nociceptive signaling, neuroimmune
responses, and adaptive changes within the central nervous system. Pain intensity is
influenced not only by the extent of surgical intervention but also by an individual’s
pain threshold, shaped by genetic, epigenetic, and morphofunctional factors [1].
While modern medicine is steadily moving toward personalization, pain management
remains largely standardized, resulting in ineffective strategies for up to 30% of
patients due to individual genetic variability [2]. Research shows that pain perception
and treatment response are modulated by genetic polymorphisms (e.g., COMT,
OPRML1) that influence neurotransmitter metabolism [3,4,5], indicating that it is
unreasonable to assume that all patients perceive pain similarly. Additionally, factors
such as anxiety and depression impair descending inhibitory mechanisms (serotonin-
and noradrenaline-dependent) responsible for suppressing nociceptive signaling [6,7].
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Women undergoing repeat cesarean section report moderate to severe
postoperative pain 36.4% higher, and visceral pain 66% higher than those undergoing
their first cesarean section [8]. This is attributed to postoperative fibrosis at the scar
site, which disrupts microcirculation and leads to ischemia of the surrounding tissues
[8,9]. Impaired blood supply further activates nociceptors—specialized nerve endings
responsible for pain transmission. Persistent nociceptor stimulation results in
hyperexcitability of dorsal horn neurons, eventually forming so-called '‘pain
memory." This memory sustains and even intensifies the pain response, leading to
chronic pain that is more difficult to treat. Hence, uterine scar tissue plays a pivotal
role in the development of central sensitization, acting not only as a consequence but
also as an active contributor in the pathogenesis of postoperative pain [10,11].

The standard Visual Analog Scale (VAS), commonly used for pain assessment,
has significant limitations. It captures only the subjective perception of current pain
and fails to incorporate predictors of pain chronification—such as polymorphisms in
genes involved in analgesic metabolism (CYP2D6, COMT) and the patient’s
psychoemotional status. Consequently, two patients reporting the same VAS score
(7/10) may require radically different analgesic approaches, increasing the risk of
latrogenic complications ranging from drug overdose to delayed recovery.

Objective. To develop a preoperative pain threshold assessment scale and
determine the impact of individual pain threshold characteristics on postoperative pain
intensity in patients undergoing primary or repeat cesarean section, with particular
emphasis on the role of uterine scar tissue in central sensitization.

Materials and Methods. The study was conducted from February 18 to March
18, 2025, in the obstetric unit of Multidisciplinary City Hospital No. 2 in Astana,
Republic of Kazakhstan. A total of 60 women with full-term pregnancies (37-42
weeks) who underwent elective cesarean section under spinal anesthesia were
included.

As part of this scientific investigation, a clinical triage tool—the PRE-PAIN:
Preoperative Pain Assessment Index for Needs—was developed to assess individual
pain sensitivity. This scale integrates principles of quantitative sensory testing (QST),
which evaluates responses to controlled stimuli such as pressure, along with
standardized psychological questionnaires assessing the emotional and cognitive
aspects of pain perception (Figure 1).
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Figure 1. Integrated Map for Pain Profile Assessment

1. Subjective Assessment

(Adapted from DASS-21 and the Pain Catastrophizing Scale):

Instructions:

Patients were asked to rate their perceptions on a scale from 0 to 10, where 0
indicates “completely absent” and 10 indicates “maximally expressed.”

Assessment items (scored from 0 to 10):

1. Preoperative anxiety level: Patients rated the degree of anxiety they
experienced during the preoperative period.

2. Pain intensity during previous surgeries or medical procedures: Patients
assessed how intense the pain was during past interventions.

3. Expected postoperative pain intensity: Patients indicated the level of pain they
anticipated experiencing after the operation.

4. Frequency of analgesic use in everyday life: Patients reported how frequently
they used pain medication in daily life.

Interpretation of total score:

« 0-20 points: Low risk of postoperative pain

« 21-30 points: Moderate risk of postoperative pain

« 31-40 points: High risk of postoperative pain

2. Objective Test

Instrument:
A SHAHE digital algometer equipped with multiple interchangeable tips (Figure
2) was sequentially used to determine the patient’s pressure pain threshold.
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Figure 2. SHAHE Digital Algometer

Methodology:

Measurement was conducted using a dedicated 0.5 mm needle tip attachment. Prior
to the procedure, the tip was disinfected with a wipe soaked in 70% isopropy! alcohol;
the needle did not penetrate the skin. The tip was gently applied to the volar surface of
the middle finger of the right hand, and pressure was gradually increased. During the
measurement, the patient was asked to report the moment when pain was first
perceived; this was recorded as the pain threshold. The obtained data were used to
assess individual pain sensitivity characteristics.

Interpretation of results:

o <2 kg/cm?>— 20 points (low threshold level)

o 24 kg/cm?> — 10 points (high threshold level)

3. Final Score

PRE-PAIN = (Subjective Score / 40) x 40% + (Objective Score / 20) x 60%

Interpretation of PRE-PAIN:

« 0-50: Low sensitivity

« 51-100: High sensitivity

All participants signed informed consent forms. Based on the PRE-PAIN scale
results, participants were divided into two groups of 30 women each:

« Group 1: Women with low pain sensitivity (n = 30)

« Group 2: Women with high pain sensitivity (n = 30)

Results

1. Efficacy of the PRE-PAIN Scale in Predicting Postoperative Pain

Results demonstrated a significant correlation between preoperative PRE-PAIN
scores and the intensity of postoperative pain, as well as the need for analgesics.

Table 1. Comparison of Groups by PRE-PAIN Pain Sensitivity
Parameter Low Sensitivity (PRE- High Sensitivity (PRE-
PAIN <50) PAIN >50)
Number of patients 30 30
Mean PRE-PAIN score (+ SD) 43.1+5.2 76.1 +12.8
Mean VAS (0-10) 6.1+0.8 8.1+1.0
Time to first rescue analgesic (min) ~ 70 ~31
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The study confirmed a significant correlation between preoperative pain sensitivity
assessment using the PRE-PAIN scale and postoperative pain intensity, as well as the
time to the first analgesic request. Patients with high preoperative sensitivity (PRE-
PAIN >50) reported more severe postoperative pain, as indicated by a higher mean
VAS score (8.1 = 1.0) compared to the low sensitivity group (6.1 + 0.8). These findings
suggest that preoperative pain sensitivity may serve as a predictor of postoperative pain
severity, which is crucial for individualized pain management strategies.

In addition to subjective pain reports, a notable difference was observed in the time
to the first request for analgesia. Among high-sensitivity patients, the time averaged
around 31 minutes, nearly half the duration observed in the low-sensitivity group
(approximately 70 minutes). This indicates a more rapid onset of significant pain in
highly sensitive individuals, necessitating a more aggressive analgesic approach in the
early postoperative period. Therefore, preoperative pain sensitivity assessment may be
a valuable tool for predicting postoperative pain and tailoring analgesic strategies
accordingly.

2. Impact of Uterine Scar Tissue on Pain Sensitivity

Table 2. Comparison Between Primary and Repeat Cesarean Section

Type of Surgery Primary CS (n = 33) Repeat CS (n = 27)
Mean PRE-PAIN score 588+ 17.5 60.7 + 18.2
Mean VAS (0-10) 7.0+ 0.9 72+1.0
Time to first additional analgesic 41.5 67.1
(min)

Time to second additional 165.6 171.2
analgesic (min)

Mean PRE-PAIN scores for women undergoing primary and repeat cesarean
section were 58.8 and 60.7 points, respectively, while the corresponding VAS scores
were 7.0 £ 0.9 and 7.2 £ 1.0. This indicates comparable baseline pain sensitivity and
pain perception between groups. However, the time to first additional analgesia was
significantly shorter in the primary CS group (41.5 min vs. 67.1 min), which may
suggest a faster development of pain or less adaptation to pain stimuli in patients with
no prior surgical experience. The time to second analgesic administration was
similar—165.6 min for primary and 171.2 min for repeat CS—indicating comparable
pain dynamics after the initial dose.

Conclusions. This study demonstrated a significant correlation between
preoperative pain sensitivity assessed using the PRE-PAIN scale and postoperative
pain severity and analgesic demand. Validation analysis showed that the PRE-PAIN
scale has a high predictive value for postoperative pain (accuracy: 87%), underscoring
its potential for integration into routine clinical practice.
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Interestingly, despite similar baseline sensitivity, patients undergoing repeat
cesarean section exhibited a longer latency period before requesting analgesia
compared to those undergoing their first CS. This phenomenon may be attributed to
neuroplastic changes, including the activation of antinociceptive systems and the
development of adaptive behavioral responses to pain stimuli following prior
surgical experience.

The findings emphasize the importance of individualized postoperative analgesia
strategies based on preoperative pain sensitivity assessment. The PRE-PAIN scale
offers a valuable tool for optimizing the timing and selection of analgesic interventions,
helping to reduce the risk of hypersensitization and improve clinical outcomes.
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ABSTRACT

Relevance. Heavy menstrual bleeding (HMB) is a prevalent gynecological
condition affecting women of reproductive age and significantly reducing their quality
of life.

Objective. To identify the most effective conservative treatment strategy for heavy
menstrual bleeding in reproductive-aged women by analyzing clinical efficacy, safety,
and impact on quality of life under real-world clinical conditions.

Materials and Methods. A two-phase study was conducted. In the first phase, 180
reproductive-aged women were surveyed; HMB was diagnosed in 33.3% of them. In
the second phase, the clinical efficacy, safety, and quality-of-life outcomes of three
conservative treatments were assessed: the combined oral contraceptive "Qlaira"
(estradiol valerate/dienogest), a levonorgestrel-releasing intrauterine system (LNG-
IUS), and tranexamic acid.

Results. All treatment methods demonstrated positive clinical effects. However,
the greatest clinical efficacy was observed with Qlaira, which led to a more substantial
reduction in menstrual blood loss, improved hemoglobin levels, and enhanced quality-
of-life metrics. Differences in tolerability and patient satisfaction were also noted
between the treatment modalities.

Conclusion. The findings support the use of Qlaira as a first-line treatment for
HMB in reproductive-aged women.

Keywords: Heavy menstrual bleeding (HMB), Qlaira, LNG-1US, tranexamic acid,
reproductive age, quality of life.

Introduction. Heavy menstrual bleeding (HMB) affects approximately 30-40% of
reproductive-aged women worldwide, significantly reducing their quality of life. It
remains an under-recognized medical and social issue, both in developed countries and
in Kazakhstan, where its prevalence reaches up to 46% [1-3].
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One of the most serious complications of HMB is iron deficiency anemia.
According to the World Health Organization (WHO), in 2019, anemia affected 29.9%
of women of reproductive age (1549 years), corresponding to more than half a billion
women globally. Of these, 36.5% were pregnant and 29.6% non-pregnant [4]. These
data underscore the clinical and social significance of the problem and the urgent need
for effective, safe, and accessible treatment options.

Current clinical guidelines recommend organ-preserving and pharmacological
approaches, including antifibrinolytics, combined oral contraceptives (COCs) based on
estradiol valerate and dienogest, and levonorgestrel-releasing intrauterine systems
(LNG-IUS) [5-12]. These strategies have demonstrated high efficacy in reducing
menstrual blood loss, with favorable safety profiles and minimal risk of complications.

However, despite the availability of international guidelines and proven treatment
modalities, issues remain regarding their comparative effectiveness, tolerability, and
impact on quality of life in routine clinical practice. These gaps necessitate the search
for an optimal conservative treatment strategy—this is the primary objective of the
present study.

Objective. To determine the optimal conservative treatment method for heavy
menstrual bleeding in reproductive-aged women based on the analysis of clinical
efficacy, safety, and impact on patients’ quality of life in real-world clinical practice.

Materials and Methods. A prospective observational study was conducted at City
Polyclinic No. 6 in Astana from October 2024 to February 2025. The study enrolled
180 women of reproductive age (18-45 years), including clinic staff and patients
seeking care at the obstetrics and gynecology department. All participants provided
informed consent.

Inclusion criteria: age 18-45 years, presence of heavy menstrual bleeding,
informed consent to participate.

Exclusion criteria: pregnancy, lactation, malignant pelvic neoplasms, and severe
comorbidities in the stage of decompensation.

The study was approved by the head of the obstetrics and gynecology department
of City Polyclinic No.6, Dr. G.A. Bayanova, and was carried out in two phases.

Phase 1 involved anonymous online surveys and in-person consultations with an
obstetrician-gynecologist. The objective of this phase was to assess the prevalence and
awareness of HMB among women. The questionnaire included items related to
menstrual function (frequency, duration, regularity, volume, and nature of bleeding),
pain symptoms, the number of sanitary pads used (per hour/day), impact on quality of
life, symptoms of iron deficiency anemia, hemoglobin level (based on the most recent
complete blood count), and healthcare-seeking behavior. The Pictorial Blood Loss
Assessment Chart (PBAC) was used for self-evaluation of menstrual blood loss.

The diagnosis of HMB was based on the following criteria:

« PBAC score >100;

« Hemoglobin level <110 g/L;

« Patient complaints of excessive menstrual bleeding, impaired quality of life, and
frequent pad changes (>1/hour for several hours);

« Symptoms of iron deficiency anemia (fatigue, weakness, dizziness).
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Phase 2 focused on evaluating the efficacy and safety of conservative treatment
options and their impact on patient quality of life. Women with confirmed HMB who
met the inclusion criteria were enrolled. Treatment followed current clinical guidelines
and included:

« Combined oral contraceptives (COCs),

« A levonorgestrel-releasing intrauterine system (LNG-1US),

« Tranexamic acid.

In cases of iron deficiency anemia, iron supplementation was prescribed as an
adjunct therapy.

Treatment efficacy was evaluated based on:

« Changes in menstrual blood loss (using visual scales and questionnaires),

« Duration of menstruation,

« Hemoglobin levels,

« Recurrence frequency,

« Improvements in quality of life.

Results. Phase 1: A total of 180 women of reproductive age were surveyed. Heavy
menstrual bleeding (HMB) was diagnosed in 60 women, accounting for 33.3% of the
total participants. Table 1 presents comparative characteristics between women with
and without HMB.

Table 1. Characteristics of women with and without heavy menstrual bleeding

(HMB)
(All percentages are calculated from the total surveyed population, n = 180)
Indicator Women with HMB Women without HMB
(n =60) (n =120)
1. Average menstrual duration | 7 (range 6-9) 5 (range 4-6)
(days)
2. Menstrual volume and | 60 women (33.3%) reported | 120 women (66.7%) reported
characteristics heavy bleeding with clots moderate bleeding without clots
3. Menstrual cycle frequency | 27.5 + 3.8 283+3.2
(days)
4. Presence of pelvic pain (VAS | 40 women (22.2%) 31 women (17.2%)
>6)
5. Average number of pads per | 7.6 £2.1 3.8+1.3
day
6. Decreased quality of life | 52 women (28.9%) 19 women (10.6%)
during menstruation
7. PBAC score (mean + SD) 142 £ 25 71+ 18
8. Symptoms of anemia (e.g., | 44 women (24.4%) 7 women (3.9%)
dizziness, fatigue, pallor)
9. Hemoglobin level (g/L) 99 + 12 122+ 10
10. Previous medical | 23 women (12.8%) 6 women (3.3%)
consultations for HMB
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Phase 2: All 60 women diagnosed with HMB were randomized into three
therapeutic groups. Treatment choice was based on clinical indications, patient
preferences, and contraindications.

« Qlaira (COC) was prescribed to patients without contraindications to hormonal
therapy who preferred pharmacologic treatment.

« LNG-IUS was recommended for women seeking long-term contraception and
stable therapeutic effect.

. Tranexamic acid was offered to those preferring non-hormonal treatment or
having hormonal contraindications.

Table 2. Clinical outcomes before and after treatment in women with HMB

Indicator Qlaira (n = | LNG-IUS (n| Tranexamic acid | p-value

30) =20) (n=10) (between
groups)

1. Bleeding intensity | 8.2+1.1— 8.0+1.2— 8.5+1.0— 0.02

(score) 34+09 41+1.0 52+1.1

2. Menstrual duration | 7.8+ 1.5— 75+1.4— 8.0+1.3— 0.01

(days) 32+1.0 40+1.2 55+1.4

3. Pain level (VAS|75+12— 72+1.1— 7.8+13— 0.03

score) 2.8+0.9 3.5+¢1.0 49+1.2

4. Hemoglobin level | 99+ 12— 95+11— 92+ 13— 0.01

(g/L) 125+ 10 118+ 12 110+ 11

5. PBAC score 142 +£25— 138 £20— 145+£23— 0.02
62+15 68 £18 84 +19

6. Pads per day 7.6+£2.1— 7.4+2.0— 7.8+22— 0.04
34+1.0 4.0+1.1 50+1.2

7. Improved quality of | 86.7% (26/30) | 80.0% (16/20) | 70.0% (7/10) 0.19

life (%)

8. Patient satisfaction | 93.3% (28/30) | 85.0% (17/20) | 70.0% (7/10) 0.08

with treatment (%)

9. Adverse effects (%) | 16.7% (5/30) | 25.0% (5/20) | 20.0% (2/10) —

Note: Between-group comparisons were conducted using one-way analysis of variance
(ANOVA); p <0.05 was considered statistically significant.

Discussion. Heavy menstrual bleeding (HMB) remains a common gynecological
condition that significantly affects the quality of life of reproductive-aged women. In
the present study, the prevalence of HMB was found to be 33.3%, aligning with data
from several international and regional studies [1-3]. The clinical profile of women
with HMB was characterized by prolonged menstrual duration, more intense pelvic
pain, reduced hemoglobin levels, and symptoms of iron deficiency anemia, confirming
the systemic impact of this condition.

Among the treatment options evaluated, the highest clinical benefit was
demonstrated by hormonal therapy with Qlaira. This group exhibited significant
reductions in menstrual volume and duration, marked improvements in well-being and
quality of life, increased hemoglobin levels, and reduced pain intensity. These findings
are consistent with randomized controlled trials demonstrating the effectiveness of
estradiol valerate/dienogest combinations in the management of menorrhagia [13].
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The levonorgestrel-releasing intrauterine system (LNG-IUS) also showed
clinically meaningful improvements, particularly in terms of reducing menstrual blood
loss and duration. However, its effects were slightly less pronounced compared to
Qlaira. This may be attributed to the mechanism of action of the LNG-1US, which
depends on the stabilization of the endometrial hormonal environment and individual
endometrial sensitivity [14].

Tranexamic acid, a non-hormonal treatment, showed moderate efficacy. Although
it resulted in statistically significant improvements, it was less effective than hormonal
therapy in most key parameters. This can be explained by its antifibrinolytic
mechanism of action, which does not influence the hormonal regulation of the
menstrual cycle [15].

Overall, the study supports the superiority of hormonal therapy—particularly
Qlaira—as a first-line treatment for HMB in reproductive-aged women. Nevertheless,
treatment selection should be individualized, taking into account contraindications,
patient preferences, and therapeutic goals.

Study limitations include the relatively small sample sizes in the subgroups
(especially the tranexamic acid group), the short observation period (5 months), and
the lack of long-term outcome evaluation. Future studies should involve larger,
multicenter randomized trials with extended follow-up and pharmacoeconomic
analysis.

The findings of this study have strong clinical relevance and can be applied in
routine practice to guide personalized therapy for women with HMB.

Conclusion. This study demonstrated that the highest clinical efficacy in the
treatment of heavy menstrual bleeding (HMB) among reproductive-aged women was
achieved in the group receiving Qlaira therapy. In this cohort, there was a marked
reduction in both the intensity and frequency of menstrual bleeding, as well as
significant improvements in hemoglobin levels and quality of life indicators.

While both the levonorgestrel-releasing intrauterine system (LNG-IUS) and
tranexamic acid also yielded positive results, their overall effectiveness was somewhat
lower compared to Qlaira. These findings support the consideration of Qlaira as a first-
line pharmacological option for managing HMB in reproductive-aged women.
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The ability of living organisms of different levels of organization to adapt to
changing environmental conditions is an important issue in modern evolutionary
biology. Among all the diversity, microorganisms are ubiquitous on Earth and can live
in almost any environment. At the same time, in complex heterogeneous environments
and under environmental shifts, microbes successfully adapt using various cellular and
molecular mechanisms. After all, their habitats range from cold Antarctic glaciers to
geothermal volcanic zones, from terrestrial to deep sea, from highly alkaline to
extremely acidic environments, from freshwater to salt marshes. The diversity of
ecological microbial niches is explained by the universal, adaptive nature of
microorganisms to fluctuations in temperature, nutrient availability, and pH [1]. In
addition, although the understanding of adaptation processes in the environment has
improved significantly to date, there are still many questions about the adaptation
processes of prokaryotes [2]. Therefore, one of the unresolved major problems of
adaptation is the molecular and cellular consequences of adaptation processes in
response to environmental variability, as well as how these changes can translate into
adaptive phenotypes that are beneficial for microorganisms but harmful to humans.
This is also important from the point of view of medicine and veterinary medicine,
where the issue of adaptation of pathogenic microorganisms to antimicrobials,
antiseptics, etc. is an extremely complex and important unsolved problem.

It is known that adaptation is an important process of adaptation of organisms of
all levels of organization (from unicellular to multicellular) to variable and adverse
environmental factors in order to maintain viability and optimal development and is
considered as a universal general biological phenomenon inherent in all living things
[3]. The basis of the adaptation processes of all living organisms are the processes of
regulating their homeostasis with the ability to maintain the stability of the internal
environment to optimize vital processes. They adaptation is manifested at all levels of
organization of organisms, from genetic to population. The diversity and sophistication
of these processes has allowed various organisms, including bacteria, fungi, or viruses,
to inhabit various ecological niches with rather unsuitable conditions for existence,
from the ocean depths to volcanic craters. In particular, due to the adaptation of
microorganisms to various pollutants, nature also carries out processes of self-
purification of the environment from harmful waste from human activity [4].

In various natural ecosystems, microorganisms often have a significant impact on
higher trophic life forms in the course of their life; so many researchers consider the
microcosm to be the basis of life support for the biosphere [5]. At the same time,
microorganisms can significantly affect the processes occurring in soil, water, on the
surface of plants, in animal and human organisms, creating prerequisites for the
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development of certain biocenoses and biogeocenoses - from microbial films to the
microbiome of the human body and from the deep sea to permafrost [6, 7].
Microorganisms of various forms of organization are highly adaptable to changes in
temperature, pressure, carbon sources, pH, salinity, and toxic substances in the
environment. In addition, they are very sensitive indicators that clearly respond to
various environmental changes [8]. Accordingly, microorganisms, like other living
organisms, give an adequate response to certain adverse environmental factors
depending on the intensity of exposure and duration. Sometimes there are many such
extreme and damaging factors, so a number of defenses arise in microbial populations:
from metabolic mechanisms to morphological adaptations. One of these special
adaptations of microorganisms to environmental conditions is microbial biofilms or
microfilms, which are a kind of microbial communities that can effectively resist, adapt
and spread in the extreme conditions [9]. These microbial films differ in metabolic
activity, different access to nutrients, and the degree of adaptation to antimicrobial
agents (antibiotics, antiseptics) and the host organism, such as animals or humans [10,
11]. Biofilms are the most successful and widespread forms of microbial life on Earth.
They are extremely complex structured clusters of cells attached to surfaces that are
dynamic biological systems with the ability to respond to environmental changes. These
characteristics of biofilms make them unique and central to the evolution and adaptation
of microbes.

Thus, microorganisms are constantly adapting to the conditions of their changing
existence, including the human body. Therefore, the study of bacterial survival
mechanisms is very important for medicine, veterinary medicine, and pharmacology
[12]. After all, the resistance of microorganisms to various environmental factors, their
ability to form biofilms also raises an important issue that directly affects human health,
about special, advanced methods of sterilization and storage of food, which also plays
an important role for the food industry [13, 14]. In particular, some representatives of
opportunistic and pathogenic microorganisms that can contaminate food are well
adapted to various preservation methods [15]. These include the acidic environment
resulting from fermentation by lactic acid bacteria, osmotic stress due to increased salt
concentration, as well more modern techniques such as the use of growth inhibitors
such as bacteriocins and other food preservatives. We should also note the adaptation
to of food preservation measures that are purely technical in nature, such as heat
treatment, high pressure under autoclaving conditions, pulsed electric fields and UV
radiation, as well as adaptation to low temperatures or cooling during long-term
storage, reduced oxygen concentration in the atmosphere, and even the presence of
protective gases in the surrounding atmosphere.

In addition, changes in the adaptation of microorganisms to antibiotics and
antiseptics exposed to them, the emergence of the phenomenon of multidrug resistance
in representatives of pathogenic microorganisms may be due to the entry into the
environment of various organic compounds (e.g., antibiotics or antiseptics in low or
trace concentrations) that can significantly activate the adaptation processes [16].
Although bacterial and fungal resistance to antibiotics and antimycotics they
traditionally been considered a natural phenomenon, it we been significantly
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accelerated by human activity due to the increased and uncontrolled use of these drugs
to treat infectious diseases in humans and animals. The same phenomenon can cause
the newest drugs used in medicine or agriculture to become ineffective, which, in turn,
affects the development of the microbiological and pharmaceutical industries [17].

On the other hand, the adaptation of microorganisms to antimicrobial substances
used by humans to combat undesirable microflora causes great damage in industry,
medicine, and other areas. Increased resistance of microorganisms renders
conventional drugs of various groups ineffective in the treatment of both bacterial,
fungal and viral infections [18, 19]. Moreover, once released into the environment,
antibiotics or antiseptics can affect natural microbial populations and change the ratio
between pathogenic, opportunistic, and beneficial microorganisms. This, in turn, can
lead to a significant acceleration of the biodegradation of various materials and
products, disruption and deterioration of human health, and prompts the need to
constantly search for new antiseptics with increased efficiency.

At the same time, microorganisms, bacteria, fungi, and even viruses, they
characterized by complex mechanisms of molecular adaptation, the existence of which
could not even be assumed until relatively recently [20]. These mechanisms relate to a
variety of cellular processes in bacteria and fungi (from changes in membrane structure
to the production of "antidote” enzymes), as well as molecular genetic mechanisms in
viruses with a change in the strategy of realization of their own nucleic acids in host
cells. Microorganisms have developed a number of effective strategies to adapt to
extreme environmental conditions. For example, they maintain the integrity and
plasticity of cell membranes by modulating their structure and composition, and the
permeability and activity of transporters we regulated to control nutrient transport and
ion exchange. Within microbial cells, individual transcription factors we activated to
enhance gene expression, and specific signal transduction pathways are stimulated to
adapt to changes in the environment. In addition, microbial cells also have well-
established repair mechanisms that protect macromolecules from damage caused by
chemicals from both the environment and the internal environment and other stressors
such as oxidative, hyperosmotic, thermal, acidic, etc. that also significantly affect the
enzymatic activity of microbes [21]. Likewise, viruses are able to adapt to the factors
of immune pressure of the human or animal body, as well as the effects of antiviral
drugs, which leads to the emergence of new strains, types with the development of
epidemics or pandemics [22]. At the same time, some of them are so adapted to their
hosts, such as bats, as well as virus hosts to these pathogens, that the latter practically
do not show their pathological effects [23]. This can be seen as a kind of pathogen-host
symbiosis, although this is not traditionally characteristic of pathogenic
microorganisms. As a result, we have multiple antibiotic resistance and insensitivity to
antiviral drugs.

Thus, effective adaptive mechanisms and capabilities inherent in microorganisms
are an important component of their survival and evolution and one of the main
mechanisms of adaptation to changing environmental conditions, including the human
body. It is especially important to expand knowledge about the adaptive capabilities of
pathogenic and opportunistic microorganisms, food contaminants that pose a direct
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threat to human health and life due to mass poisonings, as well as purulent
inflammatory and other infectious diseases of humans and animals. Another important
issue is the problem of microorganisms' adaptation to antiseptics, disinfectants,
antibiotics, antimycotics or antivirals, which creates significant obstacles in the fight
against various infectious diseases of bacterial, viral or fungal etiology.
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_ BUOIPUTHUHI ’)KOHE 3D BACIHA: ’)KAK-BET
CYUEKTEPIH KAJITIBIHA KEJITIPYJE 3D BACITAMEH
BACBUITAH UMIIVIAHTTAPABIH TUIMALJIT'T

ANTKaaueB O.A.,
AiinaoexoB P.M.,

“Cewmeit meauumnaa yausepcureri” KeA
y ,
Cewmeit, Kazakcran

Tyiiingeme. Onemie *KbUT cCaiiblH 3 MUJUIMOHFA JKYBIK JKaK-CyHek OeT aliMarblHA
XUPYPTUSIIBIK ~ apajiacyyiap  JKYpri3ijgemi, OHBIH 2  MWUIMOHFA  JKYBIFBI
uMIUianTanusa. Kahauaplk ~ MeauIIMHA ~— TajanTapblHa  COMKEC  MMIUTAHTAIIUS
ayTOJIOTUSIJIBIK JKOHE CHHTETHKAJBIK CYHEK TIHJAEPIH €ery KOMETIMEH >Ky3ere
aceIpblafpl. Al 3D OMONIPUTHHT OJICIMEH CYHEeK TIHAEpIH KalmblHA KeITIPYIiH
HAKTBUIBIFBI MEH THIMJUTITIH aHBIKTAy MMIUIAHTAIMS canachlHaa 0acTel Hazapaa. 3D
OMONPUTUHT KOMETIMEH ME3EHXUMAJBIK JIH JKacyllajJapblH €Hr13y apKbUIbI CyHeK
TIHAEPIHIH Oojalak KypbUIBIMIAHBIN, OCTeOoOJacTap MEH XOHIAPOLMTTEpre oHai
alfHaTybIHA KEMIIK )KOFaphl. OJEM/IIK MEAUIIMHA HAPBIFbI OONBIHINA KOJTaHbLIATHIH
Inkjet-based Bioprinting >xone Extrusion-based Bioprinting omicTepiHiH THIMIUTITIH
aHbIKTay, 3D OMONPUTUHT KOMETIMEH KOJI )KETKI31JIT€H UMILIAHTTHIH TYPAKThUIBIFbIHA
KO3 JKETKI3y 0acThl CypaHBICTA.

3eprTey MakcaTbl. 3D OMONPUTHHT KOMETIMEH aJIbIHFAH UMILIAHTTAPIbIH KaK-
0eT cyilekTepiHiH ne]eKTiIepiH KallblHa KeJNTIpyAer: TUIMAUIIIH Oaraan, Heri3ri
OMONPUTHUHT 9MIICTEPIHIH KOJDKETIMAUIIIT MEH apThIKIIBUIBIKTAPbIH aHBIKTAY.

3epTTEey MaTepuaIapbl MeH d/1icTepi. 3epTey/ie CabICThIPMAIBI 9J1iC, KOHTCHT-
aHaJu3,Kelc cTajin,oIeOueTTepre Moy 9aicTepl KOIAaHbLIIbI.

3eprTey HoTHAKEC. JKak-OeT cylieKTepiHiH MaToJOTHsIapbl MEeH ne(eKTiaepiHae
3D OWONPUTHHT KOMETIMEH KOJI IKETKI3UINeH MMIUIAHTTApAbIH  THIMILUIITI
ayTOJIOTUSIIBIK CYHEK TIHACPIMEH MKOHE CHUHTETUKAIBIK CYHEK alIMacCThIPYIIIbI
MaTepualiapAabl KoJJaHyFra Kaparanaa THiMIUIT aasikTaaasl. 1000 sxarmaiabiH, 16
JKarbplIabIH/Ia call KeJIMEYIIUIIK aHbIKTaJIFaH 00Jica, oJapablH ayTOUMMYH/IBIK JKOHE
COMAaTHKaJIbIK aypyJiapbIHbIH (DOHBIHJIAFbl ©3rEPICTEPMEH KOpiHIC OepreHiH Oaiikayra
oomanel.  [octypmi ummta"tanmusana 1000 skarpmadaeiH 560  skarbgaiibiHaa
TUCTOCOMKECCI3IIK, KacylaaapabiH 1epopManusacel, Cyiek TIHAEPIHIH TYPAKCHI3IIK
Karnannapsl ke3eckeH. JKak-0eT cyleKkTepiHiH naToiorusiapbl 0ap skanmbl canbl 132
3epTTeNylI, OJapAblH IimniHAe 34 >kaFjall TOMEHT1 JKaK CYHMeKTepiH KajlblHa
KeJNTIpyre, 25 kaFaail uek CyWeKTepiH KajmbiHa kentipyre, 10 xarnail 3MroMaTuKaibIK
cyviekrepai, 20 >karmail ke3 cyWekrtepiH, 18 sxarmait manmai cyweriH, 25 karmai
IIiHapa Kalmbl aKayJapAbl KalmblHA KenTipy yirH 3D OuonpuTuHT KeMeriMeH
TaIChIPBICTICH  JKacaJblHFaH OWOpPE30pOETTI HMIUIAHTTAP KOMETIMEH IKy3ere
achIpbUTFaH. 3epTTEy yaKbIThl op | allyIbIK mIeHOepiHaAeTi e3repicTepAl OaKbUIayMeH
KOJI JKETKI31JITEH.
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KopbITBIHABL. 3epTTENTeH IeMIIK MEAUIIMHAIAFBI KaHAIBIKTAPIbIH HOTH)KECIH
eckepir, 3D OMONPUTHHT KOMETIMEH aJIbIHFaH UMITIAHTTAP IBIH XKaK-0eT CYHeKTepiHiH
op TYpJIi ATUOJIOTUSIIAFbI nedekTiiepi MEH MaTOJIOTUsIIAPBIHBIH
PEKOHCTPYKITUSACHIHAAFBI THIMIUIITI JKOFapbl €KeHl aHBIKTANAbl. Y1 emmemzai 3D
OMONPUTHHT arapaThiHIa OMoMaTeprai PeTiHAC MaiIaJaHbUTFaH MOJUKAIIPOJIAKTOH,
THAPOKCHAIIATHT JKOHE OeTa-TpuKaiabluid (pocdathl, Kamiorenre O0ail KaOBIK, CYHeK
KEeMITriHiH ME3EHXUMAJIBIK TH JKacyIaaapbl Oounope3opOMsIIaHaATHIH
JIOTIACTUKAIBIK MaTepUaIapbl KOJJaHy >Kak-OeT CyHeKTepiHiH op Typii
ATHUOJIOTHSJIBIK TIATOJIOTHSJIAphl MEH jedeKTiiepiHae OuopU3UOJIOTHSIBIK >KOHE
aHaTOMOMOPGOJIOTHSIIBIK ~ JTOJJAIKKE HWe O0oJla  OTBIPBIN, CYMEK TIHIEPiHIH
THCTOJIOTHSUTBIK-TEOMETPUSIIBIK ~ OJIIIIEMICPIH  TOJBIKTHIPATHIHBI ~ KOMITBIOTEPIIIK
ToMorpadus TYCIpUIIMIASPIMEH JI9JICACHTCH.

Kiar co3aep: 3D OMONPUTHHT,)KaK-0eT cyHhekTepi,cyrek
MMILIAaHTTapbl, TPAHCTUIAHTAIIUA.

Kipicne. bet-xak cyiieKTepiHiH XUPYPrUsChIHa KEHIHEH JKacallbIHAThIH OTa TYpl
CYHeK TIHIHIH PEKOHCTPYKIMChIHA OarbITTanFad. Cyiiek TIHIHE UMITIaHTalUsIIay TEK
PEKOHCTPYKTHBTI XUPYpTHsiia FaHa €MeC, TpaBMaTOJOTHAIA, OHKOJOTHSIA,
OPTOTHATHSIIBIK XUPYPTHIIA, SCTETUKAIBIK XUPYPTHsIIa KEHIHCH KOJJaHblIa 6l beT-
KaK CYMEKTEPIHIH op TYPJl TUITET1 STUOJIOTUSUIBIK MATOJOTUSIIAPbI COJIAPIbIH 11I1H/IE
TOMEHT'1 KaK CYWET1HIH, HeKTIH, )KOFapFbl )KaK CYHeriHiH, 5)KOFapFbl ’KOK CYHEriHiH, OeT
KOHE KO3 CYMEKTepiHIH, Mar/ail CyheKTepiHiH AePopManusIChl MEH JCCTPYKIIHSCHI
OachIMIIBUIBIKKA €. beT-xaK CyMeKTepiHiH >KapaKaTTapbIHBIH KOT JKaFaai1arsl yiec
caJIMarbl JKOJ-KOJIK OKHFaJlapblHa, a3 0eJIri eHIIpiC OpbIHAAPBIHAAFHI jKa3aTalbIM
OKHUFAJIAPMEH, KaPbUIBICTAP dCEPIHEH, KaJFaH 06Tl TYPMBICTHIK HEMECEe dJIEyMETTIK
30pJIBIK-30MOBUTBIK cangapbiHal ke3necenl. Cyiek TiHmepiHiH aedopMaliuschiHa
SHAOTeHAl (akTopiap coJapiblH I1miHAE OackiM O6JiriT OHKOJIOTHSIFA JKOHE
CTOMATOJIOTHsIFa KaThICTHI. [1].

2020 KpUIFBl TAHAEMHUS KE3IHJE JKaK-OeT CyleKTepiHlH TpaBMaiapbl MEH
MaTOJIOTHSUTAPBIHBIH CaHbl a3zairaH. O oNeyMETTIK AUCTAHIUS KOHE KapaHTHUHIIK
OKIIayJlay pexuMiHe OallnaHbICThl, JIET€HMEH XKakK-OeT CYMeKTepiHIH op Typil
JICHTeIeri aybIpIBIKICH >KapakaTTaHFaHIAPABIH YJIeC CalMaFblHAa TYMBICTBIK
30pJIBIK — 30MOBUIBIK dcepi OachIMIBIKKA Ue 00bl. [2].

ber-xkak cyiiekTepiHe PEKOHCTPYKTUBTI KoHE (DYHKIIMOHATBIAbl MaKCaTTaFrbl
UMITUIAHTAIUSAA  JOCTYPJl  OICTICH  IIeMIpIIEK JKOHE CYMeK TiHAEepIHMEH
ayTOJIOTUSJIBIK JKOHE alIMACTBIPYIIbl CHHTETUKAIBIK MaTepuaiiapibl KOJIaHy
namyiiel enaep MeH Oprta AsusHbiH Peceii, Kazakcran, Keipreizcran, ©30ekcTaH
CUSIKTBI MEMJICKETTEpIH/IE o1l Jie Koyimanbicta. Eypornanbiy O6ipkaTap MeMIIeKeTTepi,
Opannusana, ['epmanusiga, W3pamnbae, Wranusma, xoHe Awmepuka Kypama
[rarrapeinga, Typuusiaa xoHe Asusina Keiraiina, Onrycrik Kopesna,Cunranypae
ymr  emmemai 3D OuompuTuHrieH — Oachblll  IIBIFAPBUIFAH  MHABUAYAIbIl
aHATOMO(DU3MOJIOTHSUIIBIK €PEKIIETIKTepl MEH ar3aHblH TIPIIUIIK KaOUJIEeTIH eckepe
OTBIPBIN JalbIHAQIFAH aJUIOUMIUIAHTTAp KeHIHEH KOJAaHbICTa 9pi 1amy ycTinae [3].
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OHKOJIOTHSIMEH aybIpaThlH HayKacTapJlblH OachiM OeJIiriHae cay TIHIEPIIH
KETICTIeyl calIapblHaH >KapakaT OPBIHAAPBIHBIH pETreHeparusIcel Oasy JKypenl,
KOIITITiHAE perpeccke OetiM. Y1 emmemai 3D OnonpuTHHTTE HET13T1 OnoMaTepuat
K631 peTiH/Ie TalbIHIaIFaH AJIOTIACTUKAIIBIK MaTepralgap IMMYHIBIK JKayareH Te3
OallyTaHBICKHIN, Kepl MAKBIPBUIBIM PEaKnusIChiH  TyasipMaiael. UMmyrneik  CD
cnenupukanplk anturenaepi MeH HLA tepic axcrieccuscel Oaiikanmaiiapl. Ar3ama Te3
yineciMre Tycim, Jkacymanblk auddepeHmusanmsaaa  e3repicke  YirslpamMaiiibl.
OHKOJIOTUSTIBIK XUPYPTUSJIBIK apanacyjap/iaH KellH KoHEe TYPMBICTBIK-QJIEYyMETTIK
TpaBMajapJaH KeWiHri OeT TilIiHI MeH OYTIHAITiHIH OY3bUTybl, O€T OJIMETIHIH
ACTETUKAIBIK 3aKbIMAAIYBl MAIlMETTEp apachIHAa 9p TYPJIl J9PEKEAET] MCUXUKAIBIK
OY3BUIBICTAD MEH HEBpO3Japra >KoHE ayblp, oOpTalia ayblp JACHpPEeCCHUSIHBI
TYBIH/IATAThIHBl ~ AHBIKTAJIFaH. OCTETUKAIBIK Ty3erynepAe ym emmemal 3D
OMONPUTHHTTI KOJJaHy apKbUIbl KOJ KETKI3T€H aJlJIOTUIACTUKAIIBIK UMIUIAHTTAPAbIH
KOMETIMEH KacaJbIHFaH TPaHCIUIAaHTAIUsUIap HOTHKECIHIEC MAIMEHTTEePJEr1 MCUxo-
AMOIMSHAIBABI JKaFbIIANBIH KAJIMbIHA KENITIPYTe 63 HOTWKECIH TuTrizenl. [3.,4].

3epTTey MaTepHUAIAAPHI KIHE dAICTEpi

3epreyne canbIcThipMalibl  oic  apkbuibl  «Inkjet-based Bioprinting» xoHe
«Extrusion-based Bioprinting» OMOIPUTUHT 9IICTEPiIHIH KOJIAAHBLUTY €PEKIIETIKTEPIH,
KYMBIC 1CT€Y NPUHIUITEP] MEH KOJDKETIMAUNKTEPIH >XKOHE apThIKIIBUIBIKTAPBIH
CaJBICTRIPMAJTBI TYPJIC KapaCTHIPBIIIHI.

Inkjet-based Bioprinting Hemece My3abIK yiI enmiemai 3D Oacma ofici apKbUIbI
TIHJEpAl Oachlll MIBIFApy apHaiibl OMOCYMBIKTBIK TMEH TaMIIbl TYPIHJET1 JKacylla
CYCIEH3HUACBIMEH 1CKe achIpbliabl. Inkjet mpuHTP1 apKbLUIbI OHAEITEH TaMIIbl KAKETTI
CYMEK TiHIHE OpHAJIACThIPHLIABI.

[IpunTepai  ynbTpafblObICTBIK — Oakbpllay — apKbUIbl  OacKaphill, — apHAailbl
UMITYJIBCTEP/IIH KOMETIMEH BIKTUMAJIIBIFBI KOFAPhI JAIIIKIICH HAKTHI KAXKET KEpre
OpHAIACTHIPAIBI.

Extrusion-based Bioprinting HEMECE DBKCTPY3Hsl apKbUIbl >KAacaJIbIHATBHIH
OMONPUTUHITE HETI3r1 MaTepHabl 3KCTPYAEP AapKbUIbl apHaibl IaTdopma
KOMETIMEH Y3[IKCi3 cyOcTpaTTap KeMeriMeH Kyprak TIHJAepAl Oachll IIbIFapyFa
KaOLIeTI.

Kelic cragm omici apKpUIBI  OCTEONApPO3 KoHE HAHOOMOTEXHOJOTHsIIAp
0a3achIHIaFbl TAIMETTEP MEH 3ePTTENyIIUICPAIH MaTepHalIapblHa FHUIBIMU IIIOTY
’Kacar, HeT13T1 aKnapaTrTap/bl TONTaCThIPY.

Hotuxkeci. Kak-Oer cyliekTepiHiH maTojorusuiapbl MeH aedekrtiepinae 3D
OMOTIPUTHHT KOMETIMEH KOJ JKETKI3UIreH UMILIAHTTAP IbIH THIMILIITT ayTOIOTHSIIBIK
CYMEeK TIHJIEpPIMEH J>XOHE CHHTETUKAIBIK CYMEK ajIMacCThIPYIIbl MaTepuaiaapibl
KOJIJITaHyFa KaparaH/a THIMIUIIr aHbIKTaaabl. JKak-OeT cyHeKkTepiHe ayTOJIOTHSIIBIK
HEMECe CHUHTETHKAJBIK JIOCTYPJIl UMIUIAHTTAP/BI Caly Ke3iHJE aF3aHblH MMMYHJIBIK
xKayarn Oepyi kui ke3jieceni. byt moreccti ar3aHblH UMMYH/IBIK skayaObl )KOHE aF3aHbIH
KapchlJlaCybIMEH TYCIHIIpyre Ooiaabl. AYTOJOTHUSIIBIK CYMEK TIHJIEpl MEH
CUHTCTUKAJIBIK aJIMaCTBIPYIIBI MaTepHuangap OOTeH OONFaHIBIKTAH TOTCHIIHAJIIBI
Kaylill peTiHAE TaHBUIbII MMMYHJBIK KOpPFaHbIII (aKTOPBIH MaKbipaabl. Joctypii
UMITIAaHTTapIbl OpHATKAHHAH KEWiH aJFallKpl caraTTapja Tya naiga OosraH
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MMMYH/BIK Kayan >Kacylajapbl MakTpodakTap, MOHOLMTTEp, HeHUTpoduibaep,
KaOBIHY MEIMATPOJIAPBIHBIH, IOFBIpIaHaAbl. TiHAEpAEri OChl YIIpiC - aJIFaliKbl
KaObIHY peakiuschl. MIMMyHABIK Kapchl TYPyHObIH OacThl cebebi OChl YIipiCTiH
caJIapblHaH OPBIH aJIa Ibl.

JKak-0eT cyliekTepiHiH AOCTYPJIl UMILIAHTAMACHI KE31HIEe CO3BLIMAIbl UMMYHIBIK,
’Kayam TYBIHAAybl MYMKiH. Erep HWMIUIaHT THCTOCOHWKEC €MecC HeMmece
WHTPAOTICPAIIMSIBIK ~ Ke3eHAe WH(EKIUsIaHFaH JKaraaina MakpodaKTapIbH
KatbicybiMeH “foreign body giant cells, sruu FBGC” ty3eni. Hotuxecinae ¢pudpos st
KaIcyJJaMeH UMIUIAHT OKIIayaHaisl [5].

1000 >xarmaiinbiH, 16 karblmaiiblHIA call KEJIMEYIIUNK aHBIKTaJFaH OoJica,
OJIapAblH ~ AyTOUMMYHJBIK JKOHE COMATHUKAJIBIK aypyJapblHbIH  (OHBIHIAFBI
e3repicTepMeH KepiHic OepreHin Oalikayra 6omassl. JlocTypii umimiantanusaa 1000
xKarnaneiH 560 sxarblIalibIHAa TUCTOCOUKECCI3IIK, KacyianapablH 1e(hopMaIuscsl,
CYMEK TIHAEPIHIH TYPaKChI3IbIK KaF1aiaapbl Ke371ecKeH[6].

JAuarpamma 1. BUOTIPUTHHT 9/1ICIMEH >KacallbIHFaH UMIUIaHTaus HoThuxkect. 1000
JKarmauabeIH 16 CBbI COTCI3OIK.

@ XKannwl xafnai
@ Cotciznik

Juarpamma 2. JlocTypii TpaHCIUTAHTAIUsI KOMETIMEH >KacajbIHFAH HOTHXKECI.
1000 >xarmaitnbiy S60 Cbl COTCI3MIK.

@ Kannel xarnai
@ Corciznik

XKak-Oer cyliekTepiHiH MaToJOTHsIapbl O0ap »aiambl caHbl 132 3eprremyii,
oJIapJibIH imiHae 34 skaFaail TOMEHT1 )KaK CYHMEKTEpiH KallblHa KeITIpyTe, 25 kKaraai
MEK CYMEKTepIH KaimblHa KenTipyre, 10 skarmall 3uromaTHKaiblK cyekrepai, 20
xKarjal ke3 cyhekTepiH, 18 skarmail maHmal cyieriH, 25 »xarjail ilIiHapa >KaJribl
aKayJapApl KajlanblHa KenTipy YiiH 3D OHONPUTHHT KOMETIMEH TalChIPhICIICH
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’KacajbplHFaH OMOpPE30pOETTI MMIUIAHTTAP KOMETIMEH Y3€re achIpbUIFaH. 3epTTeY
YaKbITHI op 1 alJIbIK IeHOepiHIer! o3repicTep i OakplIayMeH KOl JKeTKi3IreH| 7].

I'pagpux 1. Kak-Oer cyiiekrepiHiH martojorusackl Oap 132 3eprTenyIIiHiH
STHUOJIOTHSIIBIK ITANBI3BIK YIIEC CalIMaFhl.

@ TowmeHri xaK cyiexkTepin

KannelHa KenTipy
18.9% @ vex cyfekTepiH kanniHa
25.8% KenTipy

IMrOMATUKANBIK CYyAeKTepal

® ko3 cyiekTepi

@ wmannait cyierin

@ iwisapa xannwl akaynapas!
KanneliHa KenTipy

18.9%

Kak-06eT cyilekTepiHiH MNaToJOTUsIIapbl MEH Je(eKTUIepiHie PEKOHCTPYKIIUS
YUIiH maiiganansuiateid yimr emmemal 3D Ouonpaykuusuiaynaarsl Inkjet mpunTepl
apKbLIbl TEXHOJOTHUSIIBIK KeTUaipiired 10-15 MKM  ySAIIBIKTApAbIH THIFBI3IBIFBIH ~
20% 1,5*10 nediin >keTkis3in, jkacyma imnsHzaeri 1 opranoumarsl > 1,8 n/carat
KBUTTAMBIKIICH OMOOHCN IIbIFapyFa MYMKIHIIK Oepesi. Y emmemal IpUuHTepIbl
naijanany apKbUIbl UMIUTAHTAIMSFA apHAJIFAH OPTaHHBIH KETICMICYIIUIITIH JKOMBIII,
KaCYIIAJBIK JCHTeHIerT MHTOKCUKAIIUA MPOIIECiH Texeyre 0onasl. [8,9].

Taakpiay. 3D OHONPUTUHT KOMETIMEH allbIHFAH HMMIUIAHTTAPABIH >KaK-OeT
CYHEKTEpIHIH op TYpJl OSTHOJOTHSAAAFbl Je(eKTiiepl MEH NaTOJOTHsIAPhIHBIH
PEKOHCTPYKIUSCHIHAAFBI THUIMJIIITT >KOFaphl ekeHi Oenrim. Y emmema 3D
OMOTNPUTHHT arapaThiH/ia OMoMaTepuai peTiHAE Mai1aJaHbUIFaH MOJIUKAIPOJIaKTOH,
TUAPOKCUAIIATUT KoHE Oera-Tpukanbuuid (ocdartel, Kamiorenre 06ail KaObIK, CyHek
KEMIT1HIH ME3ECHXNMAJILIK TH Kacylanapbl Onope3opOIUsIIaHaATBIH
AJUTOTUIACTUKANBIK MaTepuaiiapAbl KOJJAaHy >KakK-OeT CYHWeKTEepiHiH op Typil
ATUOJIOTHSUIBIK MaTOJOTUsJIapbl MEH JAe(eKTiiepinae OHOo(PU3NONOTHSIBIK SKOHE
aHaTOMOMOPGOJIOTUSIIBIK ~ JTOJAIKKE HWe O0oJla  OTBIPBIN, CYMEK TIHIAEPiHIH
TUCTOJIOTUSUTBIK-TCOMETPHUSIIBIK ~ OJIIIEMICPIH  TOJBIKTBIPATBIHBI ~ KOMITBIOTEPJIIK
toMorpadus TycipiaiMaepiMer monenaeHi. [10,11].

JlereHMeH OMONPHUTUHT MEIMITMHAIBIK dKOHOMHKaAa OipKaTap THIMCI3IKKE HeE.
2024 >xp1mb1 OYKLT onieMIiK yiu enmemM il 3D Ouonputuar Hapeirs! 2,2 musttrnapa AKHIT
noJapeiH Kypaca, 2025 xbeutel 2,95 mummuapa AKIL qonmapeina sxetyi 00KaM/IbI.
[12].

Y enmemai 3D OUONIPUTHHT OfiCIMEH MEXKeNl TIHAEP MEH JKeKe ar3aiapbl
0achlll  IIBIFAPY, COHBIH INNHAE JKaK-0eT CYHEKTEepiHIH XUPYPTHUSCHIHIA
MaTOJIOTUSIIAP/ILI KoHE AedeKTiIepal KopeKusaayaa OMICTIH >KbULAaMIBIFEI MEH
PEKOHCTPYKITUSHBIH JAJIJIIT, TCOMETPUSIIBIK-CTPYKTYPAIBIK KYPBUIBIMBIH CaKTai
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OTBIPBIN, (PYHKIMOHAJBI KaOIJIETIH KETUIAIPYl MUMIUIaHTanusana ym emmemal 3D
OMOTIPUTHHTTI MagaIaHyabIH KETUIIITIH apTThIPAJIbI.

KopbITbIHABL. 3epTTEIreH dJIeMIIK MEAUIIMHAAAFb )KaHAIBIKTAPIbIH HOTHKECIH
€CKepil, HAaHOOMOTEXHOJOTHSIBIK Oa3ajarbl 3EpPTTENYIIUICPAIH aKmapaTTapbiH
TONTACTHIPGII, 3D OHONPUTHUHT KOMETIMEH allblHFaH MMIUIAaHTTapAbIH >KakK-OeT
CYHEKTEpIHIH op TYpJl OSTHOJOTHSIAAFbl Je(eKTiiepl MEH IaTOJIOTHSIIAPBIHBIH,
PEKOHCTPYKIUSACBIHAAFBI TUIMJLIITT KOFapbl €KeHl1 aHBIKTaNAbl. Y1 emmemai 3D
OMOTIPUTHHT MPUHTEPJICPIHJIC KOJIAaHBIJIATHIH OMoMaTepuai peTiHe nai1ajaHblIFad
MOJIMKAIIPOJIAKTOH, THIPOKCHAIATUT >kKoHE OeTa-TpuKaablui (ocdaTsl, KalsIOreHre
0ait KaOBIK, CyHeK KeMITTHIH Me3eHXUMAaJIBIK J1H jKacyIiajapbl 0Mope30pOLusIaHaThIH
AJUIOTIJIACTUKAJIBIK MaTepHaAap/ibl KOJJIaHy Kak-OeT CcyHeKTepiHiH op Typui
ATHUOJIOTHSJIBIK TIATOJIOTHSJIAphl MEH jedeKkTiiepiHae OnopU3UOJIOTHSIBIK >KOHE
aHaTOMOMOPGOJIOTHSIIBIK ~ JOJIAIKKe HWe 0oJla  OTBIPHIN, CYWEK TIHJEPIHIH
TUCTOJIOTHUSJIBIK-TEOMETPHUSIIBIK ~ OJIIEMACPIH  TOJBIKTHIPATBIHBI ~ KOMITBIOTEPIIIK
ToMorpadus TycipiaiMaepiMeH JI9JICNIICHI€H, aF3aHbIH UMILUIAHTKA KapChl UIMMYHIBIK
YKayarnThl MIAKbIPY YPAICl HOJI MaNbI3AbIK KOPCETKINIKE eHiH TOMEHTETIICI].
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Beryn. CuMnToM MallMHOBUHM SI3UK — 1€ PO3MOBCIOJIKEHHI CHUMIITOM, IO
XapaKTEPU3y€EThCS 3aMajieHHs CIIMBOBOI OOOJIOHKH sI3UKa 3 TnepTpo(diero COCOUKIB Ta
rinepemieto. [Ipu 1pomy s3uK HaOyBae€ BUTJISAY MIKIPKA TOJYHUIl. 3a3BUYail 11e
O3HaKa CKapjaTHUHHU, MCEBIOTYOepKysbo3y abo xBopoOu Kapacaki. I[IpoBenenHs
AKICHOT Ta CBOE€YACHOI AU(PEPEHIIIHOI AIarHOCTUKH BKpaid BaXKJIMBO JIJI KOPEKTHOTO
MPOBEJICHHS JIIKYBaHHSA. Y psil BUMAIKIB BiJl I[LOIO MOXE 3ajie)KaTh HE JIMIIE
3II0POB'Sl, a 1 KUTTSA Tali€HTa. [HKONMHM TPaIIsSeThCS TaK, 1[0 CUMIITOM ITOB'S3YIOTh 3
OJIHUM 3aXBOPIOBAaHHSAM, 3a0yBarOyM NpPO MEHII PO3MOBCIOJKEHI XBOpoOu. Tomy
METOI0 JaHOi poOOTH € PO3IIIAN sy CTaHiB, SIKI XapaKTEepPU3YIOThCS HASIBHICTIO
CUMIITOMY MaJIMHOBOTO SI3MKA.

Merta: BcTaHOBUTH TOUHY €TIOJNIOTIIO Cepell 3aXBOPIOBAHb, 110 MAIOTh CIUILHUAN
KJIIHIYHANA TIPOSB — “MAJIMHOBUMN SI3UK’’, MIJITXOM aHAJI3y XapaKTePHUX CHUMIITOMIB,
1a00paTOPHUX Ta THCTPYMEHTAIBHUX JAaHUX, 3 METOK CBOEYACHOTO MPU3HAYCHHS
aJICKBaTHOTO JIIKYBaHHS Ta MPO(ITaAKTUKH YCKIIaTHEHb.
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Marepianu Ta Meroau: [IpoBejaeHO aHANITUYHMKI OIJISIA Cy4acHOI HAyKOBOL
JiTepaTypH, KIIHIYHUX HACTAHOB Ta JIarHOCTMYHUX MPOTOKOJIB, OMyOJIIKOBAaHUX Y
2017-2025 pokax. [IpoananizoBaHo CTaTTi UIOJ0 €TIOJOTIi, KIIHIKH, TU(EPEHLTIHHOT
J1arHOCTHKU 3aXBOPIOBaHb, Yy TOMY WYHCJl CKapiaTHHH, XBopoou Kasacaki Ta
MICEBAOTYOEPKYIbO3, IKI MOKYTh IPOSBISTUCH CHMIITOMOM «MaJIMHOBUI SI3UKY.

PesyabTaru.

CxapiaTuHa Ta papuHriT, CHpUYNHEHUH CTPENTOKOKOM Ipynu A.

CkapnatuHa — 11e roctpe (heOpHiibHe eK3aHTEMATO3HE 3aXBOPIOBAHHS, TIOB’ sI3aHE 3
(apuHTITOM BU3BAHHM CTPENTOKOKOM TIPYIU A, ONOCEPEIKOBAHUM €pPUTPOTEHHUM
TOKCUHOM, SIKMI BUKIIMKA€E MIKIPHY Bazoauiiartaiito. [louaTkoBi NposiBH BKIIOYAIOTh
EKCYJaTUBHUN TOH3WIIT, IO CYMPOBOIKYETHCS OUIMM MAJIMHOBUN SI3UKOM, SIKUAN
BTpavya€e CBiil HaJIIT MNPOTITOM HACTYNHUX 1—2 [HIB, YTBOPIOIOYM YEPBOHUM
MaJuHOBUHN si3UK. DapuHTeabHI CHUMITOMU 3MIHIOIOTBCA Yepe3 KUIbKa JHIB
NanyJb03HOI €K3aHTEMOIO, SIKE Ma€ Hu3XigHe nowmupeHHs. Ilepun enementu
3 ABISIIOTECA — Ha LIWi, BEPXHIA YAaCTUHI TPyAeil, MOTIM MOUIUPIOETHCA HA TYIyO,
MaxBH, Max, KIHIIBKA. BUcUI HIIIbHUN, HE 3JIMBAETHCA Yy BEIUKI IUISIMU, T1JBUIIICHA
HIUJTBHICTh Y CKJIaikax — cuMnToM Ilactia. Bucun npu ckapiaTuHI HIKOJIU HE OyBae
B JUISIHIII HOCOTYOHOrO0 TpPUKyTHHMKa — 1i¢ cumntoM DimaroBa. Bucum 3HHKae 3
JECKBaMaIli€l0 Ta JYLIEHHSM [OJIOHb Ta WIJOMIB MNPUOJM3HO Yepe3 2 THXKHI.
[linBuleHnA TUTP aHTUCTpenTodi3uHy O € MOMMPEHUM SIBUIIEM, 1 JIIKyBaHHS
nepeBa)KHO Nepedavyae npu3HadeHHs neHinuiIiHiB. CTpenTOKOKOBUHN (PapUHTIT rpyIu
A TakoX MOXE TMPOSBISATHCS MAJUHOBUM SI3UKOM, IO CYIPOBOKYETHCS
MeMOpaHO3HUM TOH3UJIITOM 3 MEPETHIM MUWHUM JIM(aJeHITOM Ta MeTexXiaJbHUMU
YPKEHHSIMHU Ha M’SIKOMY M1IHe01HH1, 3a/IHI1i YACTUHI TJIOTKU Ta SI3UUKY.

Kainiynuii Bunaaok: ManuHOBUHN S3UK TIPU CTPENITOKOKOBOMY (PapHHTITI.

Pucynox 1. Pesynomamu @izuxanonozo o2nsi0y nayienma. Cnocmepizaiomucsi
mpiwyuny Ha 2yoax ma  YepeoHuu  A3UK 30 30LIbWEHUMU  COCOYKAMU.
[https://www.nejm.org/doi/10.1056/NEJMicm20269307url_ver=239.88-
2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed]

Matu 5-piuHOi [MIBUMHKM 3BEpHYJacs A0 Meniarpa 31 ckapraMd Ha 3-IeHHY
JUXOMAaHKY, OUIb y TOpJIl, 0 MOCHJIIOETHCS MPU KOBTAHHI Y AUTHUHU. Y HEl HE OyJ0
KalllIlo, puHOpei um 3axpuruiocti. Temmeparypa cranoBuna 40°C. Ilpu orusni
BUSBJICHO CYX1 CJIM30B1 000JIOHKH Ta IuitHa JiMpaaeHonaTiss. Y Hel Oysu TPIUHU Ha
ry0ax Ta 4epBOHUH S3MK 31 30LJILIIEHUMH COCOYKAMM, [0 HA3UBAETHCS «MAJIMHOBUM
A3UKOM». Murnanuku Oyiu 301IbIIEeH] Ta HAOPSIKII1 3 eKCyAaToM. BiACyTHICTh BUCHITY,
1H €K1l CyIWH KOH'IOHKTHUBH, BUPA30K y poTi Ta cruieHomeranii. Jlaboparophi
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TOCIIDKeHHST ToKazanu Jekoruty — 14,4 x 10%n, 73,0% wnevitpodinis, 19,0%
aimdonutis Ta 0,9% atunosux miMdoruTis. [TociB Ma3ka 3 ropna OyB MO3UTUBHUM Ha
CTPENTOKOK Ipyn# A, i OyB BCTAHOBJIEH J1arHO3 CTPENTOKOKOBOTO (apuHrity. Bona
OTpUMYyBaJa JIKyBaHHS MMEPOPATLHUM aMOKCHUITMUTIHOM NPOTsIToM 10 IHIB 1 TOBHICTIO
onyxana. Ilig gac cnocrepexxeHHsa depe3 3 Ta 6 MicAliB y Hel He OyJlo peruanBy
CUMIITOMIB.

CHUHIPOM TOKCHUYHOIO ILIOKY.

CUHIIpOM TOKCHYHOTO IIOKYy — 1€ roctpe, (QeOpuiabHEe MYJIbTUCUCTEMHE
3aXBOPIOBAHH, SKE 3a3BHYail Bpa)kae MOJOUX Jtozieil. Moro cipuunse mepeBaxHo
3o0n0mucmuil cmaginoxox Ta 3pigka Streptococcus pyogenes . CraditoKOKOBUN
TOKCUYHUHN IOKOBUN CUHJIPOM OTIOCEPEAKOBYETHCSI TOKCUHOM 1, SIKUi 3[11CHIOE CBOIO
10, Oe3nocepeiHbO CIPUUYMHSIOUM TOKCUYHUN BIUIMB HAa OPTraHH, 3MEHIIYIOYU
KJIIPEHC €HJOT€HHUX E€HJOTOKCHHIB KHUIIKOBOI (hjlopy abo AIF0YM SIK CYNEpPaHTUTEH.
CTpenToKOKOBUM TOKCUYHHUNA IIOKOBHM CHHIPOM 3a3BHYail OINOCEPEIKOBYETHCS
NpSIMUM BTOPTHEHHSIM OakTepiii y TKaHMHUM Ta BUBUIBHEHHAM IIPOT€HHOIO
€K30TOKCUHY A, IKW{ BUKIIMKAE 3alajeHHs Ta MOK. KITiHIYH] MposiBU MOYMHAIOTHCS 3
panToOBOTO TMIABUIICHHS TEMIIEPATypH, LI0 CYINPOBOKYETHCS TOJIIOBHUM OO0JeM,
MiaJIT1€10, OJIFOBaHHSM Ta Jiapeero. Ek3antema, sika 3a3Buuai siBJisg€ co0010 nudy3Hy
MaKyJISIpHy €pUTEMY, IIOYMHAETHCA HA TyIyOl Ta MOIIMPIOETHCS BIALUEHTPOBO. BoHa
CYNPOBOXKYETHCS EPUTEMOIO, HAOPSIKOM PYK 1 HIT, @ TAKOX TIEPEMIEI0 KOH' FOHKTUBU
Ta POTOBOI MOPOKHUHU. XapaKTEepHE JMYIICHHS IIKIpU HACTa€ MPUOIU3HO Yepe3 2—3
THOKHI BIJl IOYATKYy BHUCHITY, SIKM MOXe OyTH T€Hepasi30BaHUM a00 JIOKaJi30BaHUM
Ha JOJIOHSX, IMJOMBaX a00 KIHYMKAaX MalbIliB. 3arajoM, JepMAaTOJIOTI4HI MPOSBH
OLIBII BUpaKEHI TP CTa()1IIOKOKOBOMY TOKCUYHOMY IIOKOBOMY CHHJPOMI, HIXK TpH
CTPENTOKOKOBOMY TOKCHYHOMY IIIOKOBOMY CHHJIPOMI, 1 OCTaHHIM IPOTPECYE MIBU/IIIIE,
HDK TEpIINi, 3 BUIIMM pPIBHEM CMEPTHOCTI, AKud Moxe mnepeBunryBatd 50%.
Knacuuyno, cTad1710KOKOBUN TOKCUYHUNA IIOKOBHM CUHAPOM OyB ONUCAHUN Y 3B'SI3KY
3 TaMIIOHAMH, 1110 BUKOPUCTOBYIOThCS JKIHKaMU Mij yac MeHcTpyalii. OgHak, Hapasi
BBAKAETHCS, IO CHHAPOM CTa()ITOKOKOBOTO TOKCHYHOTO INOKY PO3BHUBAETHCS TPU
OyIb-sKiil opMi 1HPEKIIi, CIPUUYMHEHOI OPraHi3MOM, IO Bpaxkae OylIb-sIKy CTaTh
Oynb-sikoro BiKy. CTpPEeNnTOKOKOBUN CHUHAPOM TOKCHUYHOTO IIOKY 3a3BUYail BUHUKAE
M1CJIS TOYATKOBO1 JIOKaJ130BaHO1 1H(GEKIT M’ IKMX TKaHWH, TaKoi K 1etoiT. Kiminiuni
O3HaKM, IO BKa3yIOTh HAa HEKPOTHMYHUU (acuiiT ado MIO3UT MiJ Yac MNOYaTKY
JKyBaHHSI, OB’ A3aH1 3 TIOTAHUM ITPOTHO30M.

Kainiyauii BUNagok:

21-piuHa panime 370poBa KIHKA 3BEpHYJAcs 10 BUIIUIEHHS HEBIIKIAIHOT
JIOTIOMOTH 31 CKapramMu Ha JINXOMaHKY, TOJIOBHHM O1Tb, MiajTiio Ta OUIb y )KHBOTI, 11O
TpUBAIM TPHU OHI. Tpu JHI ToMy y Hei OyiM MeEHCTpyallii, 1 BOHa KOpUCTyBaiacs
tamronamu. [Ipu rocmitamizanii y BIJUIUICHHS HEBIAKIAAHOI JOMOMOTH BOHA Maja
rimotensito (AT 81/35 MM pt. cr.), ane Oyjna OPUTOMHOK Ta 0€3 PUTIAHOCTI
MOTUJIMYHUX M’5i3iB. Byna BHsIBIeHa MakyJspHa €pUTPOJCPMisi, IO BHUpaKEHA Ha
KiHI[IBKaX (pUCYHOK 1) Ta BepXHiil YaCTUHI I'PyAHOI KJIITKH, a TAKOXK MAJIMHOBUH SI3UK
(pucyHok 2). BarinanbHe AOCTIIKEHHS HE BUSBWIO TaMmrioHa. JromOanbHa MyHKIISA
BUSIBIJIA HOPMAaJIbHY Ta CTEpUIIbHY CIHMHHOMO3KOBY pimmHy. IlopymieHHst opraHis
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CTOCYBAJIUCS HUPOK (PiBEHb KpeaTuHiHy 122 MKMOJIB/J) Ta MEYIHKU (TpaHCaMiHa3H B
3 pa3uW TEepeBUIIYBAIU BEPXHIO MEXY HOPMH) 3 JIETKUM pabaoMioni3oMm (piBeHb
kpeaTuHiHpochokinazu 6762 OJl/m). [lamientka 3anumanacs 3 TIHOTEH3IEIO,
He3Bakarou Ha BBeneHH: 2 11 0,9% ¢izionoriyHoro po3dunHy, Ta Oyja nepeBeneHa a0
BIJIJTIJICHHS IHTEHCHUBHOI Tepartii.

—

Pucynok 1. Pe3ynbTatu ¢i3uKaabHOTO ONIAAY NarienTa. MakyaspHUN BHCHII, Ha
pO3rHHAIBHUX MOBEPXHAX KiHIIBOK. [https://www.annemergmed.com/article/S0196-
0644(16)31095-2/fulltext]

4
Pucynox 2. Pezynbratu pizukanbHOTO Oriisy namieHTa. A3uk 31 30UTbIIEHUMUA

rpuOOTNOIIOHUMH COCOUKAMHU, 1110 Ha/la€ HOMY BUTJISIY MOJTYHUIIl, y TIAI[IEHTA 3
mipcuHroM sizuka. [https://www.annemergmed.com/article/S0196-0644(16)31095-
2/fulltext]

Hdiarno3. MeHcTpyalbHHil CTadUIOKOKOBUNA TOKCHYHUN IIOKOBHM CHHIPOM.
MeHncTpyanbHuil cTadiIOKOKOBUM TOKCUYHUM IIOKOBUM CHHJIPOM MOKE OYTH BaXKKO
J1arHOCTYBaTH, ajie KOro MOKHA 3aIliI03PUTH Y JKIHOK 3 aHAMHE30M BUKOPHUCTAHHS
TaMIIOHIB, SIKI 3BEPTAIOTHhCSl 3 CENTUYHUM IIIOKOM Ta BIJICYTHICTIO 1HIIIOTO JiKepena
1H(pEeKIi. «MaTuHOBUN S3UK» € THIIOBOK O3HAKOK CHHIAPOMY, SIKAWA MOXE
CYNpPOBOKYBATU KJIACHYHY MAaKyJSIpHY €pUTPOJAECPMII0. [HIIII MPUYMHU BKIFOYAIOThH
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xBopoOy KaBacaki Ta ckapiatudy. Y Mali€HTKH Yy BariHAJILHOMY TIOCIBI BHPIC
METULIWIIH-IYTIAUBUAN 3010mucmuii cmaghinokox, ane TOCIBH KPOBI 3alIUIIAIHCS
CTEpPUILHUMH. 1 TPOBOAMIM aHTUOIOTHKOTEpAMilo, BKIIOYAIOUM AMOKCHIIMITiH-
KJIaByJIaHAT Ta KIIHJIAMIIUH, BHYTPIIIHbOBEHHI IMYHOTJIOOYTiHM Ta 1HBa3MBHY
BEHTWIAIIIO JIeTeHb. [ eMonMHaMiyHa MIATPUMKA BKIIIOYalda MacuUBHE 1H(]Yy3iiiHe
HABaHTa)XCHHS, HOpaJpeHalliH Ta no0yTtamiH. [lamieHTKy Bumucanu noaoMy Ha 7-i
TICHb.

Indexuis, cnpuunnena Yersinia pseudotuberculosis.

[IceBnoTyOEpKYyIHO3 — 1€ MEPEBAKHO 300HO3, AKUM JIFOJIM MOXYTh 1H(IKyBaTUCS
yepes 3a0pyaHeny Dky. Halmommpeninn KIiHIYHI IPOSBU BKJIIOYAIOTh JIUXOMAHKY 3
JIEUKOIIMTO30M Ta OlIb Yy HH)KHBOMY KBaJApaHTI >XKUBOTa (IICEBJAOANCHAMIIUT) 3
Me3eHTepiaabHuM  JiMdaneHitoM. [Hdexiiss  3a3BUuyail  JOKaji3oBaHAa  Ta
CaMOOOMEXKY€EThCS, XOua CENTUIEMIYHA (QopMa CHOCTEpPIraeThCs 3a HASBHOCTI
CXWJIbHUX (PaKTOPIB, TAKUX SIK I[yKPOBHH /11a0€T, XpOHIUHE 3aXBOPIOBAHHS ITEUI1HKH Ta
remoxpomaro3. CkapiaTHHONOAIOHA JIMXOMAHKA, MNPOSBIAETbCA y MAITEH sK
3aXBOPIOBaHHS, TMOAIOHE [0 CKapiaTHHH, OIMOCEPEAKOBAHE CYNEPaHTUTCHHUM
TokcHHOM (MitoreH Y. pseudotuberculosis). Bona xapakTepu3yeThcsi epuTEeMaTO3HIM
BHUCHIIOM, III0 BpaKa€ AUISIHKY TOJIOBU Ta IIWi, a TAKOX KIHLIBOK, IOB'S3aHUM 3
E€HAHTEMOIO CIIM30BOi 000JIOHKU Ta MATMHOBHUM SI3UYKOM.

Kainiyauii  Bumagok:  ManuHoBuii  si3uxk npu iHQekmii  Yersinia
pseudotuberculosis.

Panimre 370poBa 17-piuHa niBuriHa OyJia rociTanai3oBaHa 31 CKapraMmu Ha TH)KHEBY
JUXOMAHKY Ta 3AyTTS KUBOTa. Y Hei OyJd PiJKi BUTIOPOKHEHHSI OJIUH pa3 Ha J00y
MPOTATOM 2 JHIB J0 TocmiTami3amii. @i3ukalbHu orsig BUSBUB Temmneparypy 39°C,
YEepBOHUM Ta HAOPSKIWMN S3UK 31 30UIBIICHUMH COCOYKAMH, SIKUM Ha3UBaIOTh
«ManMHOBUM s13uK» (PucyHok 1), Ta HaOpsKiIl mepenHi muiHI JiM(paTudHi BY3JIH.
XKuBiT OyB MIOCKUM Ta M’SIKHUM, & KAIIKOBI OypyaHHsS Oy Jenio rinepakTUBHUMH.
JlaGopatopHi naHi mokKa3anu KiUIbKicTh JiekkoruTiB 10 x 100/mMxn Ta piBeHbp C-
peaktuBHoro Ounka 5,15 mr/mn. Komm’torepHa Tomorpadisi 4epeBHOI MOPOKHUHU
BUSIBUJIA 301IbILIEHI JIIM(PATHUYHI BY3/IM HABKOJIO UIEOLEKaNbHOT AUSIHKHU. [TociB KpoBI
nokasas Yersinia pseudotuberculosis. i nocraBunu miaruos komit, cnpuunnennii Y.
pseudotuberculosis, 3 6akTepieMiero, 1 Oyi0 po3noyaTo aHTHOIOTHKOTEpamito. Ha 4-i
JIeHb i1 JINXOMaHKa Ta a0J0MIHaJIbHI CUMITOMH MOKPAIIUIUCI. AHTHOI0TUKOTEPAIIiIo
BiJl OakTepieMii, CIPUUUHEHOI EpCcUHio30M, TIPOAOBXKYBaM npoTsiroM 21 nus. Bona
MOBHICTIO OJy>Kajia, 1 CAMIITOMH O1JIbIIIE HE OBTOPIOBAJIUCH.
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Pucynoxk 1. Pe3ynbrat ¢izukanbHOTo Orisiay naiieHTa. Pesynbpratu
¢i3ukanbpHOTO OISy manieHTa. CroctepiraeThesi HAOPSIK sA3UKa 31 301UTbIIECHUMHU
COCOYKaMH.
[https://academic.oup.com/qjmed/article/116/6/447/6992677?login=false]

XBopo6a Kasacaki (CHHAPOM MIKIPHO-CIHU30BO-TIMPATHYHUX BY3JIiB,
iHpaHTHWIbHUH BY3JIMKOBHII MOJIiapTepiiT)

XBopo6a Kasacaki — 11e roctpuii peOpuiabHUI MyJIbTUCUCTEMHUN 17110TATUIHUMA
CUCTEMHUM BaCKYJIT Yy JITEH, IKUW 3a3BUYall Bpakae BIKOBY I'PYITy Bij] 3 MICAIIIB 10 8
pokiB. TouHa mHpUYMHA 3aXBOPIOBAHHS 3aJMIIAETHCS HEBCTAHOBJIEHOI, MPOTE, 3
OTJISiy Ha XapakTepHI pUCH Mepediry, BBAKAETHCA, 110 BaXKIIMBY POJb Y PO3BUTKY
XBOpOOM BimirparoTh BipycHi iH(eKii Ta 6akTepiaibHi cynepanTureHu. KiuiHiuani
nepedir xsopodu KaBacaki MOXKHa pO3IUTMTH Ha TpU MociifoBHI ¢asu. [louaTkoBa
roctpa rapsukoBa ¢aza, sKa TpUBAE N0 2 TIKHIB XapaKTEPHU3Y€EThCS TPUBAJIOKO
MPOTPECYIOUOI0 JIMXOMAHKOIO, sIKa HE pearye Ha JIKyBaHHS  aHTHOIOTHKAMH,
JIBOCTOPOHHBOIO OyJbOAPHOI 1H'EKINIEI0 CYJIMH KOH'FOHKTHUBH, SIKa 3a3BUYail HE €
eKCy/JaTUBHOIO Ta HE 3adinmae JiMOanbHy 00JacTh, TOOTO MepexigHy 30HY MIiX
POTIBKOIO Ta CKJIEPOI0, CYXUMHU TPIIIMHAMU Ha ry0ax, TINepeMiero MI0TKH, MAJTMHOBUM
SA3UKOM, OJIHOCTOPOHHBOIO  (3a3BMYail NOOAMHOKOIO) HETHIMHOIO  UIMIHOIO
nimpanenonatiero, HaOPSAKOM KUCTEH 1 CTONM Ta EK3aHTEMOIO, SKa MOXe OyTH
MaKyJISIPHOIO, MaKyJIOIaIlyJIbO3HOI0, CKapJIaTMHONOJI0HOI abo OaraToopMHOIO
epureMoto. [lepiananbHa epuTemMa Ta AecKkBaMallis TaKOX CIIOCTEPIratoThCsl B TOCTPIN
¢azi. YpakeHHs ceplisl y BUTIISAI1 MIOKapIUTY Ta IEPUKAPAUTY 3 BUTIOTOM TaKOK MOXKE
BUHUKATU B roctpiit ¢asi. [Apyra (miaroctpa) daza TpuBae npubIM3HO 3 THXKHI Ta
XapaKTEPU3Yy€EThCS JTYLUIEHHSAM IIKIPU HABKOJIO HITTIB, SIKa MOKE MOLIMPIOBATUCS Ha
BCIO ILIOILY KUCTEH Ta CTON, TPOMOOIMTO30M Ta aHEBPU3MOIO KOPOHApHOI apTrepii
(po3BuBaeTscss  y 25% HemikoBaHMX BUNAAKIB). Tpers ¢asza (omy>KaHHSA)
XapaKTEePU3YyEThCS PEMICIEI0 BCIX KIIIHIYHUX O3HAK 31 CTIHKO MiIBUILICHOO IIBUAKICTIO
OCIZJaHHS €PUTPOLIMTIB, JJIsI HOpMali3allii Kol MOTpiOHO MPUONM3HO 6—8 THKHIB.
Jiarnoctuka xBopoOu KaBacaki IpyHTYyeTbCsl Ha KIIHIYHUX O3HAaKax, OCKIIbKH
CHelaJIbHUX JIabopaTOpHUX a00 I1HCTPYMEHTAJIBHUX METOMAIB, IO OJHO3HAYHO
HiATBEP/UKYIOTh JAlarHo3 He icHye. JlikyBaHHS BKJIIOYA€ BBEIEHHS BUCOKHX J103
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acIlipvHy Ta BHYTPIIIHBOBEHHUM IMYHOIJI00yIiHOM (2 T/Kr oaHOpa3zoBa 1H(QY3is
npotarom 10 rogus).

Kuainiyauii BUnajaok:

A-plYHMI XJIOMYUK, TPETS AUTHUHA B CIM’1, HAPOJDKEHUH Y pe3yIbTaTl ILTI00Y MiXK
poIMYaMu TPETHOTO CTYIICHSI, 3BEPHYBCS 31 CKapraMu Ha JUXOMaHKYy HpoTsrom 14
IHIB, «ManuHOBUK s3uk» (Puc. 1), mepiopanbHi eKkckopiaimii mpoTarom 8§ [HIB,
nepiaHanbHI €KCKOpialii mpoTsIroM S5 IHIB, JIYHMICHHS IIKIpH 000X BEPXHIX KIHIIBOK
npotsroM 6 JHIB. AHaMHE3 MOJIOHMX 3aXBOPIOBaHb y MHUHYJOMY BifAcyTHIH. [Ipu
OTJISA/II AUTHHA TOMIpHO akTuWBHa, YJI - 24/xB, OmimicTh IIKipu, JiMdaaeHOMATIs.
Bepxni spemni giMmdaTtudHi By3nId po3MipoM 2 cM, Oe30omicHI. JlocmipKkeHHs
BKJIIOYAJIM €XOKap/IlorpaMy, Ha sIKiii He BUSIBJICHO aHEBPU3MH KOPOHAPHOi apTepii abo
po3mpeHHst aptepiid. C-peakTUBHHMI OUIOK CTaHOBUB 24 MI/IJ, JIEUKOIUTH —
21*10°T/n, TpomGonut - 5,2 1, Heiitpodinu - 60,8%. XBopoba Kasacaki sBise co60r0
JIarHOCTUYHY Ta TEpaneBTUYHY MpoOsieMy i TeJiaTpiB YChOTO CBITY uepes
PI3HOMaHITHI KJIIHIYHI TpPOSIBU Ta TMOTEHUIWHI YCKIAJHEHHS, OCOOJMBO MIO
CTOCYIOTBCS CEpLIEBO-CYMHHOI CUCTEMH.

XBopoba Kapacaki € CKIaJHUM A1arHOCTUYHUM 1 TEPANIEBTUYHUM BUKJIMKOM JIJIS
Me1aTpiB YChbOrO CBITY Yepe3 PI3SHOMAHITTS KIIHIYHUX MPOSIBIB 1 MOKIIMBI CEpHO3HI
YCKJIQIHEHHSI, 30KpeMa 3 OOKY CepIeBO-CYJIMHHOI CUCTEMHU. Y NTAHOTO Malli€eHTa O0yJu
HasBH1 OCHOBHI J1arHOCTUYH1 KPUTEPI1i XBOPOOH, 1110 JO3BOJIMIIO MIATBEPAUTH A1arHO3:
JUXOMaHKa TPUBAJIICTIO IMOHAJT 5 JHIB, IBOOIUHA 1H €Ki Oynp0apHOi KOH IOHKTHBH,
3MIHM CJIM30BOi OOOJIOHKHM POTOBOi MMOPOXHUHU (MQJIMHOBUM $3MK), IIHKHHA
nimpanenonartis. Xova noniMophHUA BUCUT OyB BIICYTHIH, HOTO BapiaOesbHICTh HE
Bukiroyae xpopodby Kasacaki. Ilarienty Oyso nmpusHa4eHO KOMIUIEKCHE JIKyBaHHS,
BHYTPIIIHBOBEHH] 1H(DY311 — JUIsl TIATPUMKH BOAHOTO OajaHCy, mapaneTraMmon — JUist
3HIDKCHHSI TEMIIepaTypd Ta TOJICTIICHHS 3arajJbHOTO CTaHy, BHYTPIITHbOBEHHUU
IMyHOTJI00YJIIH — pO3M0YaTO BYACHO SIK KJIIOUOBA Tepamis sl 3HUKEHHS PU3UKY
ypaXeHHSI KOPOHAPHUX apTepiid, aCHipUH — JJIsl 3SMEHIIICHHS 3aMajbHOTO MPOIIEeCy Ta
npodiIaKTUKU TPOMOO31B, KaJIaMiHOBUM JIOCBHOH — ISl MICHEBOTO IMOJIETIICHHS
HIKIpHUX TposBiB. [1anieHT nepedyBaB i NUIBHUM HATJISIOM IPOTATOM HACTYITHUX
KUIBKOX TH>XKHIB. Ha IBOTHM>KHEBOMY KOHTPOJIBHOMY OISl — JIMXOMAaHKa Ta MIKIPHO-
CIIM30Bl TPOSBHU MOBHICTIO 3HUKIH, AUTHUHA MepeldyBana B 3aJ0BUIBHOMY CTaHi.
KontponbHa exokapaiorpadis uepe3 4 THXKHI HE BUSBHWIA MAaTojoOrii 3 OOKY
KopoHapHUX aprepiid. Uepes 3 micsmi MiJ 9ac HACTYIHOT'O OTJISAY CHMIITOMH HE
pEeIUANBYBAJIH, CEPIIEBO-CYIMHHA CUCTEMa — 0€3 BIIXUJICHb.

BucnoBok: B po0oTi Oysiu KOPOTKO BUCBITIICHI 3aXBOPIOBAHHS, JIJISl IKUX OJTHUM
3 XapaKTEPHUX CUMIITOMIB € HasiBHICTh MaJIMHOBOTO si3uKa. /{7151 OUTbIo1 HarsAHOCTI
Oynu TpENCTaBJICHI KIIHIYHI BUMAJKU, MO0 MOKA3ylOTh MPAKTUYHY BaXJIHUBICTh B
MPOBEICHHI MU(EPEHITIIHOIT JIarHOCTUKH 32 HAsSBHOCTI KJIIFOYOBOTO CUMIITOMY.
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MOKPAIIEHUM CITOCIB JIKYBAHHS
CKJIEPOATPO®IYHOI'O JHXEHA METOJAOM
OOTOANHAMIYHOI TEPAIIII

I'apsieBa Ipuna AnaroJiiiBHa

HarmionansHuil YHIBEpCUTET OXOPOHU 3/I0POB ' s1 YKpaiHu
imeni [1.JI. lynuka

M.KwuiB, Ykpaina

Ckuepoarpodiunuii nixed ByasBu (CJIB) (lichen sclerosus et atrophicus, -
VLYS)) BimHOCHTBCS OO0  Kareropii  XpOHIYHHMX, IOBUIBHO  MPOTPECYIOUYUX
3aXBOPIOBAHHS 30BHINIHIX CTATEBUX OPraHiB 13 BUPAKEHOIO BOTHHUIIEBOIO aTpodi€ro,
AK€ ypaxkae sK JITel, Tak 1KIHOK PENpOAYKTHBHOTO Ta MEHOMNAy3HOTO BIKY.
[TonierionoriuHicth 1 ocobnuBocTi  matorene3dy CJIB  3yMoOBIIOIOTH  TEBHI
JM1arHOCTUYHI Ta JIKyBalbHI CKJIamHOCTi. He3Bakaroum Ha CIpoOOM BYECHHUX YCHOTO
CBITY BUKOPHUCTOBYBAaTHU PI3HI METOIM JIIKYBaHHS JAHOTO 3aXBOPIOBAHHSI, YCI BOHHU
3a3BMYail HOCATh TUMYACOBUM TEPANEBTUYHHUM XapakTep Ta MAlOTh KOPOTKHM Yac
peMicii.

[TommpeHicTh pO3MOBCIOIKEHHS CKJIEPO3HOIO JIIXeHy KonuBaeThes Bix 0,1% a0
1,67% [1,6]. Caix 3a3HaunTH, 110 TOYHA OMHKPEHICT, VLS He Oyiia BcTaHOBIICHA Ta,
HMOBIpPHO, HEJOOIlIHEHa, 0COOJMBO Yy Mojoaux KiHOK [4]. IleBH1 mocmimkeHHs
BUSIBUJIM O1MOJAJIbHUI TTOYATOK 3aXBOPIOBAHHS, TOOTO y JIITeH MPEMmyOepTaTHOTO BIKY
Ta ’K1HOK y mocTMeHonay31 [2,4,7]. OHaK OCTaHH1 TOCTIKEHHS MTOKa3yIoTh, 1110 VLS
TaKOXX MO>K€ BIUTMBATH Ha JI€SK1 1HII BiKOBI rpyn [3, 5]. 3a piBHEM 3aXBOPIOBAHOCTI
MePEeBaAXKAIOTh )KIHKU MOXUIIOT0 BiKy (3%), y TOM yac SK CKICPOTUYHHIM JIUIIIAN ypaxkae
om3bk0 0,07 % 4JonoBikiB [2, 6, 8]. CiBBIAHOIICHHS YOJOBIKIB 1 )KIHOK KOJIMBAETHCS
Big 1:3 go 1:10, 1 myxe piaKo crocTepiraeThCsi piBHUMN po3noait [3].

JocnipxeHHs: cBiq4aTh npo 0araToakTopHe MOXOMKEHHS €TI10JI0T1i, HAapHUKIal
ayTOIMyHHI =~ MEXaHI3MHM, TE€HETHMYHAa CXWIbHICTb, acouialis 3 BIpyCHUMU
3aXBOPIOBAHHSMH, TpaBMa, XpOHIYHE MOJIPA3HEHHsI Ta €HIOKPHHHI po3naau [5, §].
[TpumnyckaroTh, 10 1€ TTOB’A3aHO 3 TEHETUYHUMH, €KOJIOTTYHUMH 200 TOPMOHATEHUMH
dakropamu [1-3]. OgHaK € TakoX TPUITYIIEHHS, IO 1€ MOXXE OYTH TOB’S3aHO 3
IHQEeKIIHHMMY ~ areHTaMHu, BKJIIOYAalOUd Bipyc mamijoMu JroauHu, Borrelia
burgdorferi (xBopoba Jlaiima) abo Bipyc Emmreiina-bappa [1,4]. Cepen Oe3miui
MaTOTeHHUX (PaKTOPIB, 3ralaHuX y JITEpaTypi, HANOUIBII IMOBIpHUM JiKepesioM LS e
ayTOIMYHOJIOTTYHMMA 1 TeHeTHuHHi. L{g rimore3a miATBEpIIKYEThCS OUIBIIT YaCTOIO
MOSBOI0 TKAHWH  CHENU(PIYHUX aHTUTII, CHIBICHYBaHHAM LS 3 1HmmMMH
ayTOIMYHOJIOTTYHHMH 3aXBOPIOBAaHHSIMH, 30KpeMa ayTOIMyHHUMH 3aXBOPIOBAHHSIMU
IIMTONOAI0HOT 3a103U Ta BITLIIr0, a TAKOXK acollianisiMu 3 anturenoM DQ7 kiacy 11
HLA [5-7]. AyToiMyHHI MEXaHi3MH MOXKYTbh BiJIirpaBaTé MIEBHY POJIb Y CIIPUYUHEHHI
VLS, ockiIbKY BiH 4aCTO BUHUKAE PA30M 3 IHIIMMH ayTOIMYHHHUMH 3aXBOPIOBAHHIMU,
TaKUMHU SIK ayTOIMYHHUW TUPEOiJUT, THI3J0BA ajolellis, BITUIr0 Ta MepHII03HA
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anemisi. Kpim Toro, OyJio BHSBIEHO, IO OiIbIIICTh MamieHTiB 3 VLSA wmaroTh
IIAPKYJII0I0Y1 ayToOaHTUTLIA [3, 4].

MOXITMBHM TOSICHCHHSIM TIOXO/KCHHSI CKJICPO3HOTO JIIXEHY € 3HMD)KCHHS PIBHS
dbepMeHTY Sa-pemykrasu y ByabBi. [lamienTu 3 VLS 6e3 mKkyBaHHS Mau 3HAYHO BHIIIL
pPiBHI BUIPHOTO TECTOCTEPOHY Ta 3HAYHO HIKYI PIBHI JHUTIAPOTECTOCTEPOHY Ta
aHAPOCTEHIIOHY MTOPIBHSHO 3 TUIIOBUMH 3HAYCHHSIMH JJIA IXHBOTO BiKY [2,4,7]. Kpim
TOTO, BCTAHOBJICHO, 0 VLS Mae MeHIIe siiepHUX perenTopiB aHAPOTeHiIB 1 0 J00pe
po3BuHeHa VLS Mae meH11e penenTopiB aHaporeHis, HiX pands VLS [1,5]. Ilpuuomy
BTpaTa eKCIpecii aHJIpOreHHUX pelenTopiB (MOHWKeHa perysiis) y VLS moxe OyTu
BTOPUHHOIO, PE3YyJIbTATOM 3MIHH IUIOCKOKJIITUHHOTO (PEHOTHUITY, @ HE TOPMOHAIBHOI
etiojorii [8,9].

3MiHa BariHAJIbHOI Ha TEHITAJbHY BYJbBY Yy 3/I0POBOi JKIHKHA XapaKTepU3Y€EThCA
30UTBIIEHHSIM PEIENTOPIB aHJIPOTEHIB 1 3HWKEHHSM pELEeNTOpiB eCTPOreHy Ta
mporectepoHy. Y mamieHTiB 3 LS BcTaHOBIEHa HMKYA EKCIIPECis aHIAPOreHHUX
peuentopiB ByabBH [2,7]. OcTaHHI AOCHIIKEHHS IIOKa3ylOTh, IO OpalbHI
KOHTpPAIENTUBY 3 AHTHAHIPOTCHHUMH BJIACTUBOCTSAMH, MOXYTh TTOPYIITUTH aHAPOTCH-
3QJICKHUN PICT WIKIpU BYJbBH, TUM CaMUM CHPUYUHSAIOYM paHHIM moyaTtok LS y
MEHIIIOCTI YyTJIMBHX MOJIOJUX KIHOK [4,8].

BcTranoBneHa 3HayHa MOIIMPEHICTh ayTOIMyHHHMX 3aXBOpPIOBaHb y oci0 13 VLS
pa3oM 13 HabaraTo OUIBIIMM pPIBHEM BHUSBJICHHA AyTOAHTUTLI; MPOTE LE IIE HE
JI03BOJISIE OCTATOYHO BCTaHOBUTU VLS sk ayToimyHHoro crany [6,9]. Kpurnunum
YCKJIJHIOIOUMM €JIEMEHTOM € T€, IO KIHKU cepeHboro Biky 3 VLS maroTe 3HauHO
MIJIBUIIICHY TOMMUPEHICTh ayToaHnTuTin [S]. IMamientn 3 VLS maroTh ayToiMyHHE
3aXBOPIOBAHHS 3 OUTBIIIOI0 YaCTOTOIO MOPIBHIHO 3 0CO0AMHM TOTO XK BIKY, IKi HE MalOTh
VLS; npubnuzno 30% mamientiB 13 VLS  crpakmaroTe ayTOIMyHHUMH
3aXBOPIOBAHHSIMHU, TOA1 AK MONIUPEHICTh y 3araibHii nomyJsiii ctaHoBUTh 10%. o
30% xBOpHUX MaJii CAJAKOBI CIPUSATINBI YMOBH PO3BUTKY XBOPOOHU.

[Ipn BusBIEHHI ayTOAHTUTIN y oci0 3 VLS 1 KOHTponbHOI rpynu Haifyacriiie
CIIOCTEPITaii OJJHOYACH] ayTOIMyHHE 3aXBOPIOBAHHSI IIIMTOBUAHOI 3aJI03U Ta BITLIITO
[9]. Kpim Toro, VLS € cynyTHIM 3aXBOpPIOBaHHSM 3 MOP(E€E0, THI3JOBOIO aJIOMEIIEI0
Ta TMEPHIIIO3HOK aHeMiero [6]. Jledaki IOCHiIKEHHS CBII4aTh MPO OJIHOYACHE
3aXBOPIOBAHHS 3 J[1a0eTOM, IICOpia3oM Ta Liesiakiero [8].

[laTOreHeTUYHOI0 OCHOBOIO CHHAPOMHOI Tepamii € 3acCTOCYBaHHS MICHEBHUX
CTEpPOINHUX TMperapariB, OJHAK, Yy JCSIKUX IKIHOK CIIOCTEpPIraeThCcsl HHU3Ka
PE3yIBTATUBHICTD JIKYBaHHS [2].

Tomy, OCHOBHMM 3aBJaHHSM HAIIMX HAYKOBHUX JOCIIIHKEHBb OYJI0 TOCIIIKESHHS Ta
BUOIp onTUMaNIBHOTO MeToy JTiKyBanHsa CJIB, 1110 MakCHMManbHO TIPOJIOBKYE MPOIIEC
pemicii.

[HHOBALIHHUM METOJOM JIIKYBaHHSI CKJIEPO3HOIO JiXeHy € (OTO AMHAMIYHA
tepanis (OT). Ha pannix cramisx gikyBanHs VLS ®JIT moxke OyTH KUTTE3NATHOIO
aNbTEPHATUBOIO, sIKa TOOpE MEePEHOCUTHCS MaIllEHTAMU, 3MEHIIIYE CBEPO1XK 1 CYXICTb 1
MOKpalye CTpykTypy ciau3oBoi. Buxopuctanus DT BusBuiocs eheKTUBHUM
3ac000M JIIKYBaHHS MOMIPHUX Ta BaxXkux ctafid VLS. OguHaausars D0CTiKEHDb 3a
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yuacTio 337 xiHok 13 VLS Hamanu nokasu Toro, mo DT edextuBHO 3MeHITye
CHMIITOMH, ITOB’53aH1 3 XBOPOOOIO, CYTTEBO MOJIOBKYIOUH MPOIIEC PEMICII.

byno pocmmxeno BB OJT Ha iMmyHHuil cratryc npu VLS, 3 ocobiuBum
akiieHToM Ha mnpodinl anTuHykiaeapHux aHTUTIT (ANA). Ilicnma kypey ¢oto
JMHAMIYHOI Teparii CIoCTepiragocsi 3Ha4HEe 3MEHIIECHHS 1HTEHCUBHOCTI CUMIITOMIB
(cBepOIxK, cBepODK, nuckoM(MOpPT y ByibBl). PesynpTatu micis Tepamii MoKazaiu
4acCTKOBY BIANMOBIb ¥ 41% mallieHTiB, BIICYTHICTH CUMIITOMIB Y S51%.

dotonuHaMigyHA Teparis 3 BUKOPUCTAHHSM MICLEBOI 5-aMIHOJIEBYJIIHOBOI
kuciotu (5-ALA) € >XKUTT€3gaTHUM BapiaHTOM JIIKYBaHHS HEKOHTPOJbOBAHOIO
cBepOexy npu VLS, Koy 1HIIII METOIU JIIKYBaHHS BUSBIIIMCS Oe3ycrimuaumiu [1, 8].

Pons QotoaunamiuHOoi Tepamii y JIIKyBaHHI CKJIEPO3HOTO JIIXEHY CTaHOBHUTH
0COOJIMBHM 1HTEPEC, BPaXOBYIOUH i1 BUCOKY €(DEKTHUBHICTH 1 XOPOIIMI KOCMETUYHUM
pe3yabTar. BiamoBiHO 10 peKOMEH[allii, 3aCHOBAaHMX Ha JOKasax, 1€ METOJ 13
KJIIHIYHOIO TIepeBaror0, 0COOJMBO 3 TOUKH 30py CyO’ €KTMBHUX CKapr, MOB’SI3aHUX 13
HasBHICTIO ypakeHb mmikipu. Kpim toro, ®JT cmig po3misgaTd y BUIAJKaX,
PE3UCTEHTHHUX J0 CTaHAApTHOTO JIiKyBaHHs [4,7,9].

Otxe, JIKyBaHHA CKJIEpoaTpo(IUHOrO JiXeHYy 3 BHUKOPUCTAHHSIM METONY
(dboToaMHAMIYHOI Tepallii € 6araToo0IIAIYNM aTbTEPHATUBHUM METOJIOM, IO CIPUSIE
nofoBxkeHid pemicii. Ileli meroxm  copusie eQeKTUBHIM pereHepanii TKaHUH
1 IPU3BOAUTEL IO TO3WTHBHOI JWHAMIKM BYJIBBAPHUX CHMIITOMIB, YOTO 3a3BHYal
BAXKO JIOCSITHYTH 3a JIOTIOMOT'0I0 CTaHJIapTHOI MICIIEBOi KOPTUKOCTEPOITHOI TeparTii.
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BILJIMB IEPBILAAY TJTI®OCATY HA 3J0POB’sI
JIOANHU TA HOI'O POJIb Y BUHUKHEHHI
HE®POIIATIN

Magaiiko Cepriii Cepriniopuu
Acmipant kadenpu
BykoBUHCBHKMI Iep)KaBHUN MEIUYHUNA YHIBEPCUTET

Beryn. 'mdocat — o1uH 13 HAUTOIMPEHIIIMX Y CBITI TepOIU/IiB, IKHU aKTUBHO
BUKOPHCTOBYETBCS Y CIICHKOMY TOCIONAPCTBI I 60poThdu 3 Gyp’sHamu. Horo
MOMYJIIPHICTh ~ TOSICHIOETBCA ~ €(PEKTUBHICTIO, IIMMPOKUM  CIIGKTpOM Jii  Ta
3aCTOCYBaHHSAM Y T'€HHO-MOJU(IKOBAHUX KYJIbTypax, CTIMKHX JI0 I[LOTO Mpernapary.
[Ipote nemami Oiunbllle HAYKOBUX JTOCHIJKEHb BKA3YIOTh HA MOTEHIIMHUN PU3UK JJIs
3J10pOB’S JIIOJIMHU, 30KpEMa — Ha PO3BUTOK He(ponaTiii.

nsaxu HaaxomkeHHs riaidocaTy B opraHism JoauHu. [midocar Moxke
MOTPAIUIATA 10 OpraHi3my uepes: 1) Boay, 3a0pynHeHy miciisi OOpoOKH TOJIB; 2)
MPOJIYKTH XapuyBaHHS, 1110 MICTSITh 3AJIMIIKOBI KIJILKOCTI repOinuay;3) moBITpsl, 4epes
npeiid aeposoiiiB abo MUy, MO MICTUTH TiidocaT; 4) MKIpHUHA KOHTAKT Mij Yac
3acTOCyBaHHA a00 nepedyBaHHs M0OIU3Y 00pOOJIEHUX TEPUTOPIM.

I'midocar mMae BUCOKY PO3YMHHICTH y BOJI, IO CHOPUSIE MOrO TMOUIMPEHHIO B
€KOCHCTEMI, 30KpeMa B MOBEPXHEBUX Ta IPyHTOBHX Bojaax. [ocmimkenns y CHIA
(20152017 pp.) BusBwim riaidocaT ab0 #HOro OCHOBHHUI MeTabOmT —
aminomeTtuindochonoBy kucioty (AMPA) — y monax 90% 3paskiB Boju.

bioximiuna mgis riaidocaty. Xoda MexaHi3M ii Tiidocaty y pocirHax MOJIATaE y
0JIOKYBaHHI NULIPY IIIKIMATy (IKOTO HEMAE y JIFOJINHU ), HAKOTTMIYIOThCS IOKa3u MOTO
HENPSIMOTO TOKCUYHOTO BIUIMBY Ha JIOAWMHY Yepe3: |.OkucioBalIbHUN CTpec; 2.
[lopymennss ¢ynkuiii mitoxoHnapid; 3. 3ananbHi peakuii; 4.EHIOKpUHHY
nuchyHKLI; 5. 3MIHU y MIKpOOI0TI KHIIEYHUKA.

I'midocar 1 Hedponatis. OcTaHHI JOCHIKEHHS MOKa3ylOTh, 10 TidocaT MOKe
BIJIIrpaBaTU poJib y PO3BUTKY HedpomnaTii — ypaxkeHb HHUPOK PI3HOTO TEHE3y.
OCHOBHI TaTOT€HETUYH1 MEXaH13MU BKJIIOUAIOTh:

- Hakonu4yeHHsI TOKCMYHUX METa0OoJITIB y HUPKaX;

- Ilpsimy HEhPOTOKCUYHICTh uYepe3 YUIKO/PKCHHS KIITUH EMITENI0 HUPKOBUX
KaHaJIbI[IB;

- [lopymenns rmoMepynsapHoi GiabTpallii uepes 3anajibHi MpoIeCH;

- IMyHOMIOT1UHI peakiiii, CHpUYMHEH] TPUBAJIUM BIUITMBOM 3QJIMIIKIB Tidocary.

VY neskux perioHax 3 aKTHBHUM BHKOPHUCTAHHSM TIiocaTy CIOCTEpIraeThes
3pOCTaHHS BUIAIKIB HE0O ICHEHO1 XpOHIYHOI XBopoOu HUpoK (CKDu).

[Tpuknaau nocaiaKeHb

- Jayasumana et al. (2015): 3B's130k MK BXXKHMBaHHSIM 3a0pyJHEHOI TiidocaTom
BoaM Ta HeponaTtiero Ha [pi-Jlanmi.

- Molina et al. (2023): gociipKeHHST Ha TBapUHAX MOKA3aJI0 3HIKEHHS KIIIPEHCY
KpEaTHHIHY Ta MOITKOHKCHHS HUPKOBOI TKAHUHHU.
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- Rueda et al. (2022): y MemkaHIiB CiIbCbKUX TEPUTOPIH, 110 3a3HABATIU BILUIUBY
riidocaty, Oyin0 BUSBICHO MiABUIICHHS MapKepiB HEPPOTOKCUYHOCTI.

BucnoBku. I'midocar, xoda 1 BBaxkaeTbCs OE3MEUHMM Yy HU3BKUX [03aX,
TNOTEHIfHO HeGes3NeyHnii TpH TPUBAIOMY BIUIMBi. JMOTO HAKONMYEGHHS B
HABKOJIMIIIHBOMY CEpPEIOBHILI Ta OPraHi3Mi CTBOPIOE 3arpo3y PO3BUTKY HEPpOMATiid,
0CcOo0IMBO cepell ClIbChKOro HaceneHHs. HeoOXinHe MOCUIICHHS KOHTPOJIO 3a Horo
BUKOPUCTAHHAM, MOHITOPMHT pPIBHIB Yy BOJI Ta MNPOAYKTaX, a TAaKOX MOJajbIil
JIOCIIDKEHHS.

Cnucok axepes

1. Scherer et al. (2022). A systematic review of neurological outcomes associated
with glyphosate.

2. Jayasumana et al. (2015). Glyphosate, hard water and nephropathy in Sri Lanka.

3. Molina et al. (2023). Chronic exposure to glyphosate and kidney damage in rats.

4. Rueda et al. (2022). Environmental exposure to glyphosate and biomarkers of
renal injury.

5. PAN Europe (2023). Glyphosate polluting waters across Europe.

6. Roy et al. (2022). Glyphosate and potential nephrotoxic effects.
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BIIJIUB EHAOMETPIO3Y HA ®YHKIUIIO A€CYHUKIB

HoBoxarcbka /liana €ropiBna
3100yBay BUIIIOi OCBITH
XapKiBChKHI HAIIOHAILHUNA METUIHUHN YHIBEPCUTET

Binomanka Apina BosiogumupiBaa
3100yBay BUIIIOi OCBITH
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

OBuap Anacracisa BaJsepiiBaa
3100yBay BUIIOi OCBITH
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

Haryra JIronmuiaa OuiekcanapiBHa
K.ME€JI.H., JIOLEHT
XapKiBChKHMM HAIllOHATLHUM MEIUYHUN YHIBEPCUTET

Ilepouna MukoJsa OnekcanapoBuyd
JI.MeJI.H., ipodecop
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

Beryn. Tlopymenns QyHkiii sie4HUKIB MOKe OyTH OJHIEIO 3 TPUYUH OE3ILTI A,
MOB'I3aHOTO 3 EHJAOMETPio3oM. BrumB eHgomeTpioly Ha BUPOOJICHHS TOPMOHIB
S€EYHUKIB Ta PO3BUTOK (DOJIKYJIB € HEMEPEKOHJIMBUM. PO3BUTOK €HAOMETPIOMHU SIK
TAKOr0 MOXKE€ BIUIMBAaTH Ha OBaplalbHUW pe3epB. PaHHe BTpydaHHs 3 XIpypriuHUM
BTPYYaHHSIM Ta/ab00 MEIUKaMEHTO3HUM JIIKYBaHHAM MOK€ OyTH KOpPHUCHHUM, XOya
MEPEKOHJIMBUX J0Ka3iB Opakye. [lpum BHOOpI XIpypriyHOro BTPYYaHHA Yy IKIHOK
pPENpOyKTUBHOTO BIKY CHiJi BpPaXxOBYBaTH CHEIlaJbHI METOJU, M0 30epiraroTh
(GYHKIIO S€EYHHKIB.

EngomMerpio3 — 1e 3aXBOpIOBaHHS, sike Bpaxkae 5—10% 3KIHOK penpoyKTUBHOIO
BIKy. Xo4a OOJIbOBUM CHMIITOM € OJIHUM 3 OCHOBHHUX MPOSIBIB IILOT'O MOUIMPEHOrO
THEKOJIOTIYHOTO 3axBOPIOBaHHS, 10 50% >KIHOK 3 €HIOMETPIO30M CTPaXKIAr0Th BiJl
oe3rumi . besmmians, mos'szane 3 eHAOMETPI030M, € OararopakTopHUM. AHATOMIYHI
neopmaiiii, COpPUYMHEHI CHailkaMd Ta Ta30BUMHU YTBOPEHHSIMH, MOXYTb OyTH
npuarHOI0 Oe3rtiaasa. OKpiM aHATOMIYHUX TMEPENIKO, 3MiHEeHa (YHKIlIS S€YHHUKIB Y
KIHOK 3 €HJIOMETPiO30M MOKe OyTH TOB'si3aHa 3 (EPTUIBHICTIO. XO04Ya MPUYHHHO-
HACJI1JIKOBH 3B'S130K YITKO HE BU3HAUECHUH, )KIHKH 3 €HIOMETP1030M MOXYTh BiTUyBaTH
paHHIO MEHOMay3y, HDK TI, XTO HE Ma€ 3axBoproBaHHsA. [laToreHes enmomerpiosy
SIEYHUKIB (€HJOMETPIOMH) JI0C1 € MpeaMeToM auckyciid. [ToBepxHeB1 eHI0METPIOTUYHI
YPAKEHHS SIEYHUKIB € Jy’KE€ PaHHbOIO (POPMOIO E€HJIOMETPIO3y SE€YHHUKIB 1 MOXYTh
PO3BUBATUCS NUIAXOM MPHUKPIIUIEHHS JECKBAMOBAaHUX KIITUH E€HAOMETPII, IO
TPAHCHOPTYIOTHCA B MOPOKHUHY MAJIOro Ta3a 4epe3 peTporpagHy MEHCTpyalito, 110
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MTOBEPXHEBOTO EIITENII0 SIEUHUKIB. Y TBOPEHHS MOBEPXHEBOI'O €HIOMETPIO3y SE€UYHUKIB
MO’KE CIPUYMHHUTHA HAKOMMYEHHS Ta aKTHUBallll0 Ta30BUX MakpodariB. Haxommueni
Makpo(dar MOXYyTh CEKpETYBAaTH CYKYIHICTh (DaKTOpiB pOCTy Ta MpoO3anaibHUX
IIUTOKIHIB 1 XeMOKIHIB, BKJII0OUal04H ()aKTOp POCTY TeNaTOLUTIB, K1 CIIPUSIOTH Mirpariii
KIIITHH, MeTamiasli Ta aHrioreHnesy. llporpecyBaHHsS yTBOpEHHsI €HIOMETPIOTHYHHUX
YpaKEHb y TOBEPXHEBIA KOPi SIEYHUKIB MOXE CIPOBOKYBATH IHBATIHAIIIO EITITETII0
S€YHUKIB Ta MOJETIINTH YTBOPEHHS KicT. JIOKaNbHI 3amaibHi CTUMYJIN TaKOK MOXYTh
BIUIMBATH HAa METAIUIACTUYHI 3MIHH MIOJJIEPOBUX 3AJIMIIKIB y KOP1 SIEUHUKIB, 5Kl TABHO
BBAXKAIOTHCSL TAKUMH, 1110 BIJIITPAIOTh KIIOYOBY POJIb Y MATOTEHE31 €HIOMETPIOTHUHUX
ypaxeHb seyHuKiIB. CTIHKA KICTU €HIOMETPIOMHU MOXKE IEMOHCTPYBATH PI3HUM CTYMIHb
BIJIKJIQJICHHS T€MOCHICPUHY Ta IIUIbHUM (h10p03, 1110 MPUIIATAE 10 HOPMAIbHOI TKAHUHU
seynukiB. Ili TicTonoriyHi 3MiHH, 110 BHHUKAIOTh BHACIIAOK (OpMyBaHHS
€H/IOMETPI03y SEYHUKIB, MOKYTh BIUIMBAaTH Ha (H1310JOTIYHHM TOMEOCTa3 KIPKOBOi
TKAHWUHU SI€YHUKIB, SIKA MICTUTh CIUISYl MEPBUHHI (OJIKYIM Ta aKTUBOBAHI paHHI
¢domikynu. [1oBIHOMIISIIOCA TaKOX MPO 3MIHEHI FTOpMOHANIbHI Mpodiil (HomiKyIIpHOI
PIAVMHM MALIEHTOK 3 €HJIOMETPIO30M, BKIIOYAIOYM 3HMKEHHS PIBHS €CTPOrEHY,
aHJpPOreHIB Ta MPOreCTEPOHY, a TAKOXK IMIJBULICHHS AaKTUBIHY. 3 IHIIOrO OOKY,
cnieriyHe MOPYIICHHS OBYJIITOPHOTO MPOIECY, 1110 TO3HAYAETHCS K JTFOTEIHI30BaHUN
Hepo3ipBaHu (OJIIKYJ, MOKE OYTH MOB'sI3aHE 3 €HJOMETPI030M. 3 IHIIUX MOMEPEIHIX
JOCTIIKEHb MOCTYJIIOETHCS MOPYILIEHHS OalaHcy B OCI TinoTanaMmyc-Tinoi3-s€YHUKU Y
KIHOK 3 €HJIOMETP1030M. MOKJIMBI MOPYIICHHS CEKPellii JIFOTETHI3YI0U0Tro TOPMOHY, 110
MO>Ke OyTH CIIPUYMHEHO 3MIHEHUMHU PYHKIISIMU (HomiKyJTiB. OCKUIBKH €CTPOT€H MOYKHA
pO3TIIsiIaTH K areHT, 10 BUKIMKAE 3allajeHHs, aHOMaJIbHE BUPOOJICHHSI €CTPOTeHY
MO)X€ OYyTH TOB'S3aHE 3 HAKOMWYCHHSIM Ta aKTHBAIlEl0 MakpodariB y MICIEBUX
cepeoBHINax Majoro Tasy. Bzaemomist Mixk MakpodaramMmu Ta HEpBOBUMHU BOJIOKHAMH,
0 BHUKJIMKAe OUIb y Tazy, Moke OyTH MOB'sS3aHa 3 HEUPOIMYHHOIO B3aEMOJIIEIO,
OIMOCEPEIKOBAHOIO €CTPOT€HOM. Y JOMOMDKHHUX PENPOAYKTUBHHUX TEXHOJIOTISIX MICHS
KOHTPOJIbOBAHOI CTUMYJISIIIT SEYHUKIB 32 IOMTOMOTOI0 CEYOBOTO 400 PEKOMOIHAHTHOTO
TOHAJIOTPOIIIHY Ta aroHiCTa YW aHTaroHiCTa FOHAJOTPOMIH-PUIII3UHT-TOPMOHY PIBEHb
€CTPOTeHY Ta MPOTeCTEPOHY MOXKE 3MEHIITYBATHCS y )KIHOK 3 €HAOMETPI030M. 3amaibHe
(hoMIKYJISIpHE CEPEIOBUIIIE MOXKE BIIMBATH HA KOMIIETEHTHICTH OOIUTIB Y JKIHOK 3
engomeTpiozoM. DomikysipHa piauHa KIHOK 3 €HJIOMETPIO30M MOXKE JI€MOHCTPYBATH
M1JBUIIEHUI PIBEHb MMPO3aNaIbHUX IIUTOKIHIB Ta XEMOKIHIB Ta ClieUn()IYHUN aHTHUTEH,
MOB'SI3aHUH 13 3aMMaJTbHUMU MPOIIECAMH, 110 YTBOPIOIOTH IMyHHI KoMILiekcu. HasiBHICTh
BHYTPIITHEO(OJIKYIISIPHOTO OKCHJIATUBHOTO CTPECY Yy MAIIEHTIB 3 €HIOMETPIO30M — 1€
poriec, sSIKuii 0e31mocepeTHRO MOB'I3aHMH 31 3HKEHHSM SKOCT1 OOIUTIB Ta OS3TLTIITSIM.
VY KIHOK, SIK1 IEpEHECIN oTeparltii 3 MPUBOY €HIOMETPIOMH S€YHHKIB, CIIOCTEpITranacs
3HIDKEHA PEAKIIisl SIEYHUKIB 31 30UTBIIEHHSM 3arajibHO1 KIJIbKOCTI TOHAJIOTPOMIHY Ta
MOMIAJIBIINE 3HWKCHHS CEPEAHBOI KUTBKOCTI OTPUMAHUX OOIUTIB, XO4Ya HI DPIBEHb
KJIIHIYHOi BariTHOCTI, H1 PIBE€Hb XMBOHAPOKYBAHOCTI CYTT€BO He 3MiHumucs. Lli
pe3yabTaTH MOXYTh CBIIYMUTH MPO T, IO EHIOMETPIOMH caMi MO c0o01 MOXYTh
BIJIMBATH HA PE3EPBU SIEUHUKIB.

HemomaBHi 1OCHIDKEHHST TIOKa3aiM, IO €HJAOMETPIO3 3HIDKYE pEakiliio Ha
€K30I€HHHUI TOHAJ0TPOIIH Ta KUIbKICTh 0OIUTIB MeTadasu Il micas KoHTpoiboBaHOI
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TIIEePCTUMYJIALIT  S€YHUKIB, HE3AJICKHO BiJ BIKY XKIHKH, KUIBKOCTI aHTPaJIbHUX
GoNKyIiB  Ta  AQHTUMIOJUIEPOBOTO  TOpMOHY.  HemiomaBHi  mOCIIIKEHHS
NPOAEMOHCTPYBaiM, IO aHoManbHi piBHI ekcopecii cucreM KISS1/KISSIR Ta
TAC3/TACR3, ski Aif0Th IIEPEBaXHO HA TIMOTAJIAMyCHOMY PiBHI TOHAJOTPOMHOI OCi,
7€ BOHM MOJIYJIOIOTH CEKpEIil0 TOHaIOTpomiH-puiIi3uHr-ropMmony (GnRH) Ta
BUBIUJIbHEHHSI TOHAJIOTPOIIHY, OyJM BHUSIBICHI B TPaHYIbO3HUX KINTHHAX SE€YHHKIB,
OTPUMAHUX BiJl KIHOK TOXWJIOTO BiKy, 3 TIOTaHOIO BIAMOBIIAI0 SEYHUKIB Ta
eHgoMeTpio3oM. Ll pe3ynbratd MOXKYTh CBITYUTH MPO T€, IO BOHU BIIITPAIOTh
BaXXJIMBY POJIb Y JOKAIBHIN perysiii pocTy (QoiikyJiB, o 6epe yJacTh y maTOreHe31
Oe3ILT1 1151, TTOB'SI3aHOTO 3 €HIAOMETPI030M.

OBapiaibHUI pe3epB - 1€ MOKa3HUK PETPOyKTUBHOTO MOTEHITIATY, III0 CTOCY€EThCSA
KUTBKOCTI Ta SIKOCT1 (pOJIIKYJIIB SIEUHUKIB IIPOTIATOM TieBHOTO yacy. [lepBunHI domikyau
(GOpMyIOTECSL 1I€ BHYTPIIIHBOYTPOOHO, a Jalil mepedyBalOTh y CTaHI CIOKOKO 0
MOYaTKy PENPOAYKTUBHOTO XKUTTS KIHKU. be3ynuHHa akTuBallisg mux (HoiKyIIiB MOXKE
3roJIOM MpHU3BECTH A0 MeHomay3u. Cepel yMOB, MO MPHU3BOIATH O TMOCHIICHOT
aKTWBalli, BUAUIAIOTh 3HIKEHHS PIBHS aHTUMIOUIEpIB ropmoHa (AMI') HaBkoio
(OIIKYJISIPHOTO THI3/1a, OCKUIBKH BIH JII€ SIK 1HT10ITOp aKTHUBALli NEPBUHHKUX (POJIIKYIIB.
Takoxx micas XIpypriyHUX BTPy4YaHb 3 MPHUBOIY E€HIOMETPIOM CIIOCTEPITaioCh
3HIKEHHSI PIBHS AHTUMIOJUIEPIB TOPMOHA Y CHPOBATIl KpPOBI, OCKUIBKH € PHU3HK
MOIIKO/PKEHHSI 3aJTUIIIKOBOT TKAHUHM SIEYHMKIB, 110 MICTUThH 3pOCTA0Ul Ta HEAKTHUBHI
¢domikynu. KpiMm Toro, oBapiayibHUNI pe3epB y KIHOK 3 EHJIOMETPIOMAMH MOXKE
3MIHIOBATHUCS 3aJICKHO BiJI BIKY CaMOl *IHKH, PO3MIpY KICTH, CTYNEHs i TPUBAJIOCTI
3ananeHHs. @eHoMeH “BUropaHHs” - LI 3MIHEHUH (OJIIKYJIOTE€HE3, SKUH 3aKITH0YA€ThCS]
B MOCUJICHOMY 3aiyueHH1 (DOIKyJiB Ta 30UIbIIEHHS aTpe3ii (QoiKymiB, SKU MOXKE
OyTH PUYMHOIO 3MEHIIICHHS PE3EPBY SE€YHUKIB Y HKIHOK 3 €HIOMETPI030M.

JlikyBaHHS €eHIOMETPi03y Ta (PYHKIIIT S€YHUKIB. 3BaXKaIOUU Ha Te, 10 €HIOMETPIO3
€ XPOHIYHHUM 3alajbHUM 3aXBOPIOBAHHIM 1 Ma€ 4acTi PELUAUBH MICJsI OneparitHoro
BTpYYaHHs, MepeBary ciif BIAJATH MEIUKaMEHTO3HOMY JIKYyBaHHIO. ['OpMOHasbHI
npenapaTd, Taki $SK KOMOIHOBaHI MepopaibHI KOHTPALENTUBUM a00 MpPOTreCTUHU
e(eKTUBHI U1 TOJIETIIEHHs CHMITOMIB, ajieé JI€BICTh IIOAO (YHKIIT SEYHUKIB
3aJIUIIAETHCS HE3' ICOBaHO0. TpHBalie MPUTHIYEHHS OBYJIALIT Ta MEHCTPYallli MOXKYTh
CTIPUSATH 3MEHIIEHHIO POCTY €HIOMETPIOTHYHUX ypakKeHb, BITHOBUTH PELCTITUBHICTD
€HJOMETpi0, 1 MIATPUMYBAaTH PE3EPBH SEYHUKIB. XIpypriyHe JIKyBaHHS MpH
€HIOMETP1031 MOXE HETaTUBHO BIUIMBATU Ha (DYHKIIIO sieuHUKiB. Ha micnsionepariiitny
(GYHKITIO SE€YHUKIB MOYKE BIUTMBATH PsIi YMHHUKIB, 30KpeMa JBOCTOPOHHE ypaKEHHS,
BenuKi (HiOpo3HI KICTH, JOCBIA 1 KBamiikaiis XipypriB Ta HAsSBHICTh MOIMEPEIHIX
Xipypriyaux BTpy4yaHb. Hapasi icHYIOTh pi3HI MAX0oau 10 Moaudikarlii XipypriaHoro
JIKyBaHHS €HJAOMETPIOM SI€EYHHMKIB 3 METOI MiHIMI3allli MOMIKOHKEHHS 3I0pOBOT
3aJIUIIKOBOI TKAaHWHM sI€YHUKIB. Hampukiaa, TpuerarHi METOJAUKH 3 BUKOPUCTAHHIM
MOMNEePEHHOr0 Ta/ab0 MiCISIONEpaitHOIO0 TOPMOHAIBHOTO JTIKyBaHHS.

Mera gocaizKeHHs1: JOCTIANTH BIUTUB €HAOMETPI03y Ha (PYHKIIIT S€YHUKIB.

Marepiasim Ta Metroau. byio mnposeneno omnwutyBaHHs Yy Google-hopmi.
OnutyBaHHs OyJ0 AOOPOBUIBHUM. Y HBOMY B3sJI0 y4yacThb 50 >KIHOK, OUIBLIICTB
pecrnioHieHTOK (46%) Oynu y BiKOBIii kateropii 26—35 pokiB.
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Pe3yabTaTti Ta iX 00roBopeHHsi. 3a pesyjabTaTamMu onuTyBaHHS 50 y4aCHUKIB,
outerricte  pecnionneHTiB (70%) miarHocTyBaym eHmomeTpios. 3 Hux 30% Oyio
J1arHOCTOBAHO MPOTATOM OCTAaHHIX TPbOX POKIB, a 25% KUIIO 3 MM 3aXBOPIOBAaHHIM
MOHAJI IM'SITh poKiB. OCHOBHUMH CUMITOMaMHU €HIOMETPI03y Oy MEHCTpyaibHI 001
(78%), Ta3oBi Oom (64%) Ta mopymeHHS MEHCTpyaimbHOTro HUKIY (54%). ¥V 36%
OMMHUTAHUX CIIOCTEPITAIOCS TOPYIIEHHS 3aTHOCTI JI0 3a4aTTs 4epe3 eHIOMETpio3, a y
12% Oyno miarHocTtoBaHo Oe3rmmians. [lomoBura pecnionmeHTiB (50%) Bim3HAUMIH
MOTIPIIIEHHST CBOTO €MOILIIMHOTO CTaHy IMIC/sl BCTAHOBJICHHS aiarHo3y, Toai sk 40% He
BIIBHAYWJIM CYTTEBUX 3MiH. binbmiicte pecnonaeHTiB  (62%) BmaBayucs 10
MEANKAMEHTO3HOTO JIIKyBaHHA a00 XIPypriuHOro BTpPYYaHHS JMJis MOJIETHICHHS
cumMnToMiB, a 38% BU3HAJIM TOPMOHAIbHI Ta AHTUOIOTUKH JyXKe EPEKTUBHUMHU.
Bonnouac, 40% moBigoMuIId, 10 3 €HJIOMETPIO30M TOB'SI3aH1 ¥ 1HII 3aXBOPIOBAHHS.
3aranom 66% Jro/iel OIIHWIM BIUIMB €HAOMETPIO3y Ha 3arajbHHUMl CTaH 37J0POB'S SIK
HETaTUBHUU YU Jy’KE€ HETATUBHUM.

BucnoBku. ITincymMoByroun BUIICBUKIaICHE, MOYKHA 3a3HAYUTH, 1110 €HIOMETPIO3
Mae 0araTo(pakTOpHUIl BIUIMB HAa (DYHKIIIO SIEYHUKIB, 30KpeMa uepe3 (10po3Hi 3MIHU
KOPKOBOTO APy, XPOHIYHE JOKAIbHE 3allaJIeHHs] Ta 3HIKCHHS 0BapialIbHOTO PE3EpBY.
KoHTponbOBaHa CTUMYJISILISA SIEYHUKIB MPHU JIIKYBaHHA O€3IUNAAS 3/1aTHA YaCTKOBO
KOMIIEHCYBaTH TMOPYIIEHHS CHHTE3y CTEpOiAHMX TOPMOHIB 1 $KOCTI OOLUTIB.
He3Bakaroun Ha MOTEHIIITHI NTepeBaru paHHLOTO MEAMKAMEHTO3HOIO Ta X1PYPIriyHOrO
JKyBaHHs 17151 30epekeHHs QYHKIT S€YHUKIB, €PEKTUBHICTh TAKUX METO/IIB MOTpeOye
MOJANBIINX HAYKOBHX JOCTIKEHb i1 OOIPYHTOBAHUX IMIIXOMIB JIIKYBAJIbHUX
CTpaTeriu.
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OLIHKA PU3UKY ATEPOCKIIEPOTUYHUX CEPLHEBO-
CYINHHUX 3AXBOPIOBAHDb

Hosoxarcbka /liana €ropisHa
3100yBay BHINOI OCBITH
XapKiBChKHI HAIIOHATLHUNA METUYHUHN YHIBEPCUTET

Binomanka Apina BosiogumupiBaa
3100yBay BHINOI OCBITH
XapKiBChKHI HAIIOHATLHUNA METUIHUHN YHIBEPCUTET

OBuap Anacracisa BajepiiBHa
3100yBay BUIIOi OCBITH
XapKiBChKHM HAIllOHATLHUM MEAUYHUIN YHIBEPCUTET

MoJuiogan Imutpo BosrogumupoBuy
K.M€JI.H., aCUCTEHT
XapKiBChbKHI HAI[IOHAIbHUNA METUYHUN YHIBEPCUTET

Beryn. CepiieBo-CyiMHHI 3aXBOPIOBaHHSI € OCHOBHOIO NPUYMHOK CMEPTI B
PO3BHMHEHHMX KpaiHax. 3arajioM Takl KIIHIYHI MPOSIBU  CEPLEBO-CYJIUHHUX
3aXBOPIOBaHb, AK 1H(QAPKT MIOKapAa, IHCYJbT Ta 3aXBOPIOBAHHS IepUDEpUIHUX
CYJIMH, 3yMOBJICHI aT€pOCKJIEPOTUYHUM IPOLIECOM 1 OEpyTh MOYATOK B CEPEAHHOMY
Bili. Cepes 3amajbHUX MapKepiB HallOUIbLly poiib Bigirpae C-peakTUBHUHN OLJIOK,
dakTOpaMu PHU3MKY SKOTO €: CiMelHa ICTOpis 1meMigyHOi XBopoOu cepl,
JTUCTIMIIeMisi, BUCOKUN KPOB’STHUM THUCK, I[yKPOBHM [1a0€T, OXKUPIHHS, KypIHHS Ta
BIJICYTHICTb (D13UYHOT aKTUBHOCTI.

MeTo10 1aHOTO TOCTiKEeHHsI € BUBYCHHS (DAKTOPIB PU3UKY aTePOCKIEPO3Y s
3armo0iraHHs CEPIIEBO-CYAMHHUX 3aXBOPIOBAHb.

Marepianu Ta MeTOAH.

Pe3yabTaTH Ta iX 00roBopeHHsi. ATEpPOCKIIEpO3, KU Mae KIOUYOBY pOJb Y
PO3BUTKY CEPIIEBO-CYIMHHUX 3aXBOPIOBAHb, € HACIIIJIKOM €HJI0TET1aIbHOT TUCHYHKIIIT
Ta 3ananeHHs. CyAUHHUI eHA0TeNN PEeryIoe Cy IMHHUN ToMeocTas3, 10 NPU3BOAUTD
70 aganTUBHUX (YHKIIOHAJBHUX 3MIH 13 BUBIJIBHEHHSIM PEUYOBHH, IO BOJIOJIIOTH
3rOPTaJIBHOIO Ta MPOTU3TOPTAYOI0 JISTIBHICTIO — 3JJaTHUX CIPUATH aAre3ii MOJIeKYJ
1 3 BazoakTuBHOIO Jict0. Oxcug azory (NO) € OCHOBHOW aHTHATEPOTEHHOIO
PEYOBHHOIO, TOOTO Ma€ EHIOTeNlalbHO3aXUCHY Aito. BTpara 3axucHoi ¢yHKii
SHJOTENI0 MOXKE BIOYBaTHCS 3a HAsSBHOCTI (PAaKTOPIB 3alaJICHHs Ta CEPIEBO-
CyIUHHUX (PAKTOPIB PHUBHKY, 3 IiJIBUIIEHOI CXHWJIBHICTIO 10 BAa30KOHCTPHKIIII,
TpoMOO03y, 3amaneHHs Ta nposideparii KJIITHH Y CTiHIN CyauH. TakuM 4uHOM, BTpaTa
010JI0T1YHOT aKTUBHOCTI OKCUAY a30Ty, BiioOMa K €HAOTeNanbHa JUCPYHKIIIS, MOXE
OyTH MOJI€10, 110 3aITyCKAE aTEPOCKIEPOTHUHY XBopoOy. dakTopamu, MO CIPHUSIIOTh
PO3BUTKY  aTE€pPOCKJIEPO3y, € TIMEepIINonpoTeiHeMIs, IMiJBHUINCHHS arperaiii
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TPOMOOIIUTIB, 3MEHIIEHHS KITBKOCTI €HAOTENIAJbHUX KIITHH CYJWH 1 MOCHJICHHS
npoxidepamnii raaakux KmTAH. JIGMKOLWTH, MOHOIUTH Ta Makpodaru mpHUCyTHI B
aTepOCKJICPOTUYHOMY YpaXXEHHI, 110 CBIAYUTH MPO PO3BUTOK 3alajbHOI peakilii.
3anayieHHs] BiJirpae KJIIOYOBY pOJIb y iHIIIaIii, MporpecyBaHHI Ta mectadimizarii
aTepoMH. MapkepoM 3amajibHOI aKTUBHOCTI € MOCHJIEHA IUPKYJISIISA O1IKIB TOCTPOl
¢azu, 110 BUPOOIAIOTHCS B MEUiHIl, TakuxX sk C-peakTuBHUM O1710K 1 piOpuHOTreH. C-
pEaKTUBHUHN OIIOK € OJHUM 13 HaWOUIBII YYTIAUBUX OUIKIB roctpoi ¢asm, 1 Horo
KOHIIEHTpAIlisl 3HAYHO 3POCTAE MiJ] Yac roCTPOro 3anajicHHs.

[HIIMM MeXaHi3MOM 3amalieHHs € B3a€MO3B’SI30K MK BUCOKUMHU piBHsIMHU C-
PEaKTUBHOIrO Ol7Ka 1 MIJBUINCHHSAM DPIBHS OKUPIHHA, TPUTIILEPUIAMH Ta HU3BKUM
criBigHomeHHsM JITIBII] 1 3arampHOoro xosnectepuny. IIpym HasBHOCTI OKHCICHHUX
JIITHII, indeKmiiauX areHTiB y CyAWHHIA CTIiHIII a00 MpH MOIIKOIKEHHI TKaHWH
(Hekpo3 abo imeMis) BimOyBaeThCsl akTHBAIlis JiewKkonuTiB. Ilicist akTuBailii BOHH
MMOYMHAIOTH BUPOOJISATH IIUTOKIHHU, IHTEPJICHKIHU, (haKTOp HEKPO3y MyXJIMHH alibda Ta
ramMmma-iHTeppepoH. 30KpemMa, I1HTEpJECHKIH-6 CTUMYINIOE TeNaTOLMTH BUPOOIATH
MPHK st BupoOHUIITBaA O17KIB rocTpoi (a3u, Takux gk pidpuHoreH, C-peakTHBHUIMA
O1JI0K 1 CHpOBAaTKOBHI aM1JIOIAHUI OLTOK A.

IMOBIPHICTP BHUHUKHEHHSI CEPLIEBO-CYJUHHUX 3aXBOPIOBAHb ITIJIBUILYETHCS 32
HassBHOCTI MHOXMHHUX (PaKTOPIB PU3UKY, BCTAHOBIIEHUX JJIA aTepoCKiepo3y. Bonu
MOXKYTb OyTH He3MIHHUMU a00 MoaudikoBaHuMHU. [1]og0 HEMonupikoBaHUX (hakTOPIB
BCTAHOBJICHO, 1110 Yy YOJIOBIKIB BeJIMYMHA (PAKTOPIB PU3HKY Ta IMOSBA KITHIYHUX
CUMIITOMIB TMpPOSBIAETHCS paHille, HUK y >KIHOK. I1[o crocyeThcsi T€HETMYHOI
CHaJKOBOCTI, AETAIbHUI 301p aHaMHE3y CIMEHHHUX 3aXBOPIOBaHb BUSIBJISIE TCHETUUHY
CXHJIBHICTh JIO PO3BHUTKY 1IIEMIYHOT XBOPOOH CEpIIs.

MoaudikoBani akTopu. ApTepiajibHa TinepTeH3is € MoaudiKoBaHUM (PaKTopoM
PU3UKY, SIKHH BBAKAETHCS AyKE BAXKIUBUM IS CEPIIEBO-CYJAMHHUX 3aXBOPIOBAHb B
000X cTaTe, HEe3aJIEKHO BiJ] €THIYHOI IPyNU 4M BIKY. Jluciimigemis — aHOMaJIbHUN
pIBEHb LMPKYJIIOYHUX JINIAIB a00 JIMOMNPOTEIHIB, CHPUYMHEHHN 3MIHAMH B 1X
BUPOOJIEHHI, KaTaboJ13M1 a00 KIIIPEHCl BHACHIIOK T€HETHYHUX (DAKTOpiB, (haKTOpiB
HABKOJIMIIHBOTO CEPEJIOBHILA, HEMPaBWIbHOI AIETH Ta MaJOPYXJHMBOTO CHOCOOY
KUTTSA. Bucokuid piBeHb XoJecTepuHY B KpoBi, 30kpeMa migsumienui JIITHII, €
TOJIOBHHM TPOBICHUKOM CEpIEBO-CYAMHHUX 3aXxBOpIOBaHb. OCKUTBKH YaCTUHKU
JITHIILL micTtsate 70% xonecTepuHy B KPOBI, BOHU € OCHOBHOIO MIIIEHHIO MEUYHOTO
BTpPYyYaHHS.

LlykpoBuii 1iabeT € OJHI€I0 3 TOJIOBHHUX MPOOJIEM OXOPOHH 3[0POB’S B ychomy
cBiti. Moro ¢akropamMm pH3MKYy € Tilepriikemis, 3MiHH JIONPOTEiHiB i
rinepTpuriIinepuaeMis, SKi CIOPUUYUHSIOTH 3MIHM B CyJIMHAX, L0 MNPU3BOIATH 0O
atepockiiepo3y. KypiHHa € 1HIMM BaxJmBUM (AKTOPOM PHU3HKY, OCKUIBKH BOHO
3HMKye KoHueHTpamito JIIIBII[ y kpoBi, mo nOpuU3BOAUTH A0 EHAOTEIAIbHOI
muchyHkiii. XapyoBl 3BUYKM BIJICPAIOTh 3HAYHY pOJb, TaK $K 3MEHILIEHHS
CIOKMBaHHS (PPYKTIB 1 OBOUIB 1 30UIBIICHHS BIJICOTKA HACUYEHUX 1 TBAPUHHUX JKUPIB
OpU3BOAUTH IO  3HIDKCHHS  CIOXKMBaHHS  QHTHOKCHIAHTHHX  XapyOBHUX
MIKPOEJIEMEHTIB, SIKI BaXKJIUBI1 JJII KOHTPOJIIO 00 3MEHIIICHHS IK1AJIUBOT 1T BUTBHUX
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paauKaliB B OpraHi3Mi; 11e 3aTpumye abo 3amodirae ix okuciaeHH. OXUPIHHS TaKOK
€ BOXXJINBUM MPOBICHUKOM CEPLIEBO-CYJUHHHUX 3aXBOPIOBaHb. [lomnpenHicTb OxKUpiHHS
Ma€ KOPOTKOCTPOKOBI Ta JOBIOTEPMIHOBI HACIHIAKH, OCKUIBKH BOHO IIOB’SI3aHE 3
aHOMAaJbHUM JIMITHUM MpodisieM, MiABUIIEHUMH KOHIICHTPALISIMH 3arajibHOro
xonectepuny, TpurainepuaiB i JITTHI ta 3amxennsm JIIIBIL. OcHoBHI cTparerii
HEMEJINKAMEHTO3HOTO JIIKyBaHHS HaJAMIpHOI Baru Ta OXHUPIHHA — OOMEXKECHHS
KaJopiiiHoCTI Ta (i3uyH1 BIipaBu. MaJopyXJIMBHA CIIOCIO KUTTS, 5K 1€ OJUH (HaKTop
PU3HKY aTepOCKJIepO3y, ICHYE BXK€ B JUTUHCTBI Ta MiJJIITKOBOMY Biri. Perymsaphi
Gi3UyHI BIOpaBU € YK€ BAKIUBUMU JJIs MPOMUIAKTHKH Ta KOHTPOJII CEpIIEBO-
CYJIMHHUX 3aXBOPIOBaHb, OCKUIbKH BIUIMBAIOTH Mailke Ha BC1 HOTO ()aKTOPH PUBHUKY,
TaKl K OXKUPIHHA, JUCTINIAEMII, IyKpOBUH aiabeT Ta rinepToHis. JIroau, sKi BeIyTh
AKTUBHUM CIIOCIO JKUTTSI, MalOTh HUKYMH PIBEHb TPUALMITIILEPHUHY Ta BHIII PiBHI
JITIBI, "1k T1, XTO Beae cuasunii crmocid >xkutts. Bucokuii pisens JITIBII BrmnBae
Ha okucineHHs JIITHIL, wmo npu3BoauTe OO0 3MEHUICHHS YTBOPEHHS HOBUX
aTepOCKIEPOTHYHUX OJISIIIOK, 8 TAKOXK JOIOMarae ctadili3yBaTu Bxke 1CHytoul. Brimus
(GI3MYHMX BIpPaB Ha CUCTEMHY TINEPTEH3II0 € pe3yJbTaToOM ajanTallli CepleBo-
CYJIMHHOI Ta JUXAJIbHOI CHCTEM, SIKl OpPraHi3M JIFOJWHH BITUYBA€ 1]l 4aCc TPEHYBaHb,
00 3aJ0BOJIHUTH MIABUIIEHI MOTpeOW akTuBHUX M’s3iB. Komm mi amanraiii
MOBTOPIOIOTHCA, Y IUX M’5i3aX B1IOYBAlOThCS 3MIHHM, IO J03BOJIAE TUTY TMOKPAILIUTU
CBOIO po0O0Ty. Bin0OyBaroThes (i31010T14HI Ta META0OIIUHI MPOIIECH, 3aBISKH YOMY
ONTUMIBYETHCS PO3IMOJII KUCHIO 0 TKAaHWH ITiJI 4yac akTHUBHOCTI. (Di3uyHI BIpaBH
TaKOXX 3JIaTHI 3HAYHO 3HWU3UTH 3amajbHI [UTOKIHK Ta piBHI C-peakTUBHOTO Oijika B
r1a3Mi KpoBi, OJIHAK I1i TO3UTUBHI €(EKTH CKACOBYIOTHCSA, SIKIIO JIFOJAUHA MPUTTAHSE
TpEHYBaHHSI.

BucnoBku. OTxe, 3HaI04H, 110 aTEPOCKICPOTUYHHI MPOIIeC Nepelye KIIHIYHUM
MpOsIBAM CEpLIEBO-CYIMHHUX 3aXBOPIOBaHb POKAMH, MOXKJIMBO 3MEHIIUTH YaCTOTY
3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiJI CEPIIEBO-CYIMHHUX 3aXBOPIOBaHb, BIUTMBAIOYH HA
Takl MoAN(1KOBaH1 (PaAKTOpU pU3HKY, K HU3bKA (P13MUHA aKTUBHICTh, HE30aJaHCOBaHE
XapyyBaHHs, NaliHHS, OXHUPIHHS, LYKpOBUM ai1a0er, aprepiaibHa TINEepTEH3Is,
rinepxoJecTepuHEMIS.
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Abstract. This article provides a detailed examination of the rules for writing
essays in English. The writing process includes several stages: choosing a topic,
constructing the introduction, writing the main body, and formulating the conclusion.
At each stage, it is important to follow specific structural requirements. While writing
an essay, the author must support their opinion with evidence, facts, and logical
arguments. The article also describes practical aspects of essay writing, such as the use
of academic style, proper source selection, and the coherent presentation of ideas.
Moreover, it discusses the role of each structural part of the essay, their content, and
interrelation. Particular attention is paid to crafting a strong thesis statement in the
introduction, supporting each paragraph in the body with concrete evidence, and
summarizing the main ideas effectively in the conclusion. This article is intended for
students and researchers who wish to gain a deeper understanding of methods and rules
for writing essays in English. Mastering essay writing contributes not only to academic
success but also to the development of overall thinking abilities. Therefore, the article
also outlines common mistakes in essay writing and effective strategies for
improvement.

Keywords: academic essay, structure, thesis, academic style, critical thinking,
logical arguments, sources, requirements.

Writing essays in English is a crucial part of academic writing. An essay aims to
explore a specific topic and convey ideas clearly and logically. Writing essays in
English is an essential skill for developing academic writing proficiency. An essay not
only requires expressing ideas in written form but also demands organizing those ideas
systematically and supporting them with clear arguments. Today, essay writing in
English is widely practiced in education, as it enhances students' logical thinking,
research abilities, and analytical skills. Writing essays is also important in professional
and social contexts, as it helps individuals articulate their thoughts clearly and
effectively. [1]
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The main goal of an essay is to communicate the author’s ideas and viewpoints to
the reader. In this process, maintaining structural consistency and logical flow is
crucial. Essays in English typically consist of an introduction, a main body, and a
conclusion. Each section plays a specific role and contributes to the essay’s content,
keeping the reader engaged.

The introduction is a vital part of the essay, as it sets the tone and provides a
foundation for the entire work. It presents the relevance of the topic and introduces the
main issue or question. Additionally, the introduction must include a thesis statement,
which concisely and clearly expresses the main idea of the essay. The thesis statement
guides the reader on what to expect and defines the author’s stance.

One key aspect of writing an introduction is capturing the reader’s interest. This
can be done by starting with an interesting fact, a rhetorical question, or a powerful
quote. These techniques make the essay more engaging and motivate the reader to
explore its content. For instance, when writing an essay on the impact of technology
on education, the introduction could include:

"In today’s world, technology has transformed nearly every aspect of human life,
including education. The rapid evolution of digital tools and platforms has redefined
the way knowledge is accessed, shared, and applied."

The introduction may also briefly outline the essay’s structure and purpose, helping
the reader understand the topic better and anticipate the issues to be discussed in the
body. It is important to avoid overly lengthy or complex statements in the introduction,
as they may confuse the reader. In conclusion, the introduction lays the groundwork
for the essay by presenting the relevance of the topic, stating the main idea, and
attracting the reader’s attention. A well-written introduction enables the reader to better
grasp the content and follow the author’s line of thought. [2]

The main body of the essay is the most significant and content-rich part. Here, the
author elaborates on their viewpoint, ideas, arguments, and research findings in detail.
The main objective is to support the thesis with logical and structured explanations.

Structure of the Main Body

The main body consists of several paragraphs, each addressing a specific point or
argument. Each paragraph should contain the following elements:

Topic sentence: Introduces the main idea of the paragraph.

Supporting details and examples: Includes theoretical arguments, research results,
statistics, or specific examples.

Concluding sentence: Wraps up the paragraph and transitions to the next one.

Example structure:

Topic sentence: “Technology has significantly enhanced the accessibility of
education for students worldwide.”

Supporting details: Popularity of online platforms (Coursera, Khan Academy),
distance learning opportunities.

Concluding sentence: “Thus, technology plays a vital role in democratizing access
to education, particularly in remote areas.”

Supporting and Developing the Thesis
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The author must present arguments that support the thesis clearly and coherently.
This involves:

Logical connections between paragraphs.

Credible evidence supported by reliable sources.

Depth of content, analyzing various aspects of the topic.

For instance, if the thesis explores technology’s impact on education, the body may
discuss:

The role of technology in improving educational quality (e.g., interactive teaching
methods).

Tools that facilitate learning (e.g., e-books, mobile apps).

Potential drawbacks (e.g., digital addiction, lack of internet access).

Logical Flow and Coherence

Ideas should be presented in a logical order using:

Transition words/phrases like “Moreover,” “In addition,” “However,” “As a
result.”

Paragraph order from general to specific or from simple to complex.

Relevance to the thesis in each paragraph.

Using Examples and Evidence

To make the essay reliable and informative, include:

Statistics: “According to a 2022 study, 85% of students found online learning
platforms to be effective in improving their academic performance.”

Research findings: “Research by Dr. Smith (2020) highlights that technology
reduces the gap in educational opportunities between urban and rural areas.”

Real-life examples: “For instance, during the COVID-19 pandemic, platforms like
Zoom and Google Classroom became essential tools for remote education.”

Analyzing Counterarguments

Discussing opposing viewpoints makes the essay more balanced and objective.

Example:

Counterargument: “Despite the advantages of technology, many argue that it leads
to a lack of interpersonal skills among students.”

Response: “However, these challenges can be mitigated by incorporating
collaborative online activities that foster communication and teamwork.”

Linking paragraphs

Each paragraph should lead naturally to the next. This can be done by:

Ending a paragraph with a thought that leads to the next one.

Expanding on the final idea of one paragraph in the following paragraph.

Example:

First paragraph: “While technology offers numerous advantages in education, it is
not without challenges.”

Next paragraph: “One of the primary challenges is the digital divide, which limits
access to technology in underprivileged areas.”

The main body is the core of the essay, where the author thoroughly expresses and
supports their viewpoint. Ensuring logical structure, credible arguments, and coherence
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enhances the quality of the essay and helps the reader follow the author’s perspective.
[3]

Writing essays in English involves not only correct grammar and vocabulary use,
but also proper organization and logical consistency. Essay writing principles help
students and writers improve their language proficiency, enhance logical thinking, and
develop critical communication skills. Knowing and applying these principles is
essential.

At the initial stage, choosing an appropriate topic and identifying relevant sources
is crucial. Based on this, the author builds their opinion and communicates it logically
throughout the essay. Planning, outlining the structure, and understanding each
section’s purpose are key to successful writing.

In the main body, each idea should be supported by evidence and examples. This
is where the essay's credibility and strength are established. In the conclusion, the
author summarizes their opinion and presents final reflections or recommendations. [4]

The conclusion has its unique role—it should not merely restate the thesis, but also
elevate the discussion by offering final insights or suggesting future directions. The
conclusion might introduce new perspectives or encourage further research.

The reference list is a crucial part of the essay, as it shows the academic foundation
and supports the author’s claims. Proper citation enhances both the professionalism
and the scholarly value of the essay. [5]

Essay writing is not only about developing language skills but also about enhancing
creative and critical thinking. By applying the right strategies, students and writers can
effectively communicate their ideas and achieve their writing goals. [6]

In conclusion, the most important aspect of essay writing is presenting your ideas
clearly and convincingly while considering different viewpoints. Every essay reflects
the writer’s linguistic proficiency, analytical thinking, and academic perspective.
Mastering the principles of essay writing is an essential step in developing one's
intellectual and writing abilities. [7]
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Monitoring and evaluation of educational achievements of junior schoolchildren in
mastering foreign-language communication in the conditions of NUS are characterized
by the following features: control over the subject-subject principles, which implies
systematic tracking of the student's individual development in the process of learning
a foreign language; the ability to control the learning process through feedback;
formative nature of control and evaluation; authenticity of control and evaluation; the
ability of control to provide teachers with reliable information about the level of
mastery of foreign-language communicative competence of younger students;
objectivity of formative and final control and evaluation; the use of verbal and point
forms of assessment; the ability to contribute to the formation of self-control, self-
reflection and self-esteem of the student [1, p. 61; 2, p. 64].

Formative assessment is an interactive assessment of the progress of younger
students in mastering foreign language communication, which allows the teacher to
determine the needs of students and adapt the learning process accordingly. Evaluation
becomes formative if there are certain components in the educational process, the
purpose of which is to purposefully and qualitatively form the result, revealing the
process of achieving it.

The first component of the formative assessment methodology is the definition of
objective and understandable educational goals for primary school students learning a
foreign language in each lesson. The set goals are the desired learning outcomes and
provide a clear idea of the need to master language, speech competences. These goals
can be formulated on the principle of SMART-goals.

SMART is an abbreviation of English words, indicating the characteristics of the
training objective. S-Specific. The goal should be clear, accurate, specific, not allowing
double interpretation. M-Measurable. The goal must be measurable, implying the
presence of quantitative and qualitative criteria, reaching which one can be convinced
of achieving the goal. A-Achievable. The goal should be achievable taking into account
external opportunities and risks, as well as the resources that the teacher and students
have. R-Relevant. The goal must be appropriate to the changing situation. T-
Timebound. The goal must be defined in time and have time constraints to achieve it.
In order for the goals to become clear to students, it is necessary to formulate and voice
them in a language accessible to children. The activity of the younger student will
become motivated and purposeful when he realizes the meaning of the educational
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goal. In order for a student to formulate and assign a goal to himself, he must be put in
a situation in which he will feel a deficit of his knowledge. In this case, the goal is to
be perceived by him as a problem [3, p. 113-115]. Below are the techniques for setting
goals in English lessons in elementary grades.

Technique 1. Brainstorming.

Students are invited to fill out a cluster or recall as many words-associations on the
topic. All words that are called schoolchildren are written on the board. After the
students provide answers, the question is asked: "What would you like to know about
this topic?" After that, children are invited to formulate the theme and goals of the
lesson.

Technique 2. Topic - question - plan.

The topic of the lesson is formulated as a question. Students need to develop an
action plan to answer the question. Children put forward many thoughts. Next, students
formulate the theme and goals of the lesson.

Example 1. Do you want to know what Simon's room (classmate, fairy-tale hero)
looks like? How to do it? 1. Look at the picture. 2. Listen to the story about the room.
3. Read the text. 4. Ask the interlocutor.

Technique 3. Bright spot situation.

Among many of the same type of objects, words, numbers, letters, figures one
element is highlighted or sized. Through visual perception, attention is concentrated on
the selected object. For example, suggested words: I, He, My, You, We. Word. "My" is
highlighted. Students together determine the reason for the allocation and generality of
the proposed. Next, the topic and goals of the lesson are formulated.

The formulated goal or task must be written on the board. At the end of the lesson,
it 1s necessary to return to this record and invite students not only to analyze what they
managed to do in the lesson, but also to see if they achieved goals. Depending on the
results, homework is offered [3, p. 118].

The second component of the formative evaluation technique is effective feedback.
Feedback acts in two directions: on the teacher and on the student. Feedback, acting in
the direction of the teacher, carries him information about the level of success of
students. The teacher analyzes this information on the presence of shortcomings,
diagnoses deviations in the possession of foreign-language communicative
competence, reveals the degree of compliance with the chosen strategy and tactics
teaching real needs. This makes it possible to assess the methodological situation in a
timely manner and make the necessary corrective changes regarding the selection of
techniques, methods and methods of training, selection of exercises, determination of
the mode and duration of their implementation, the sequence of organization of all
educational work with students. Feedback towards students gives them information
about the success of their educational activities in mastering a foreign language. Such
information allows students to carry out self-assessment of achievements in mastering
foreign language communication and plan their further educational activities [3, p.
156].

For effective feedback, to measure the level of learning material, the student's
progress in the cognition process, various techniques of formative assessment are used.

226



PEDAGOGY
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

Let us consider some that are thought to be appropriate for English lessons in primary
school. "Traffic lights". During the survey, students raise a "traffic light" - cards with a
red or green side to the teacher, signaling their readiness to respond or attitude to a
certain material (passivity is impossible; students are forced each time to evaluate their
knowledge or demonstrate the attitude). "Flower lawn". A teacher draws on the board
a glade of flowers, above each flower the lesson stage or tasks proposed during the
lesson are written. Before each child there is a butterfly which they must attach to the
flower, associated with the type of activity they liked, remembered most of all. "Sorting
out". Students are offered words from different topics in the random order (for
example: desk, school, flat, sister, dog, hobby, bed, friend). They have to distribute
them on separate topics, pronounce or write (themes: "School," "Family," "Rest,"
"Accommodation").

The next component of the formative assessment methodology is providing active
acquiring of primary school students’ communicative competence. Specific
organization of educational material, concentration of learning and speech material,
usage of peculiar learning techniques, mobilizing more productive teacher’s and
students’ potentials and their interaction in education ensure learning activation.

The development and discussion of the formative assessment criteria involving
students is defined as another component of the methodology. The clear criteria make
the evaluation procedure transparent and understandable for all the participants of
educational process. Creating the criteria by a teacher together with students promotes
their positive attitude to evaluation process. The formative assessment criteria are
formulated according to the compulsory educational results and primary school
students’ competences set out in State standard of primary education and in compliance
with the expected results defined in the educational program of secondary school.

The methodology of formative assessment involves the ability of students to
analyze their own educational activities. It is worth noting that the ability to personal
(autonomous) reflection in children of primary school age is rather limited, but the
possibilities for its development are updated in the group form. Therefore, for the
development of reflection, it is advisable to use various techniques, in particular: "Steps
of Success," "Keywords," "Train," "Mood Bouquet," "Cluster," "Cinquain". We will
demonstrate the reception of reflection in the form of a cinquain - a poem consisting of
five lines, written according to certain rules. The conciseness of the form of this
technique develops the ability to summarize information, express an opinion in several
significant words and short expressions. "Cinquain" helps determine the degree of
assimilation of the studied material with certain themes. It can be offered as an
individual independent task, and for work in pairs. Basic rules for writing a Cinquain:
the first line - the name of the topic in one word (usually a noun); the second is a
description of the topic in two words (usually adjectives); third - description of the
action three words (verbs); the fourth is a 4-word phrase showing the attitude of
students to the topic (or feeling in one phrase); the fifth is the conclusion (usually a
synonym for the first word). For example: 1. Hobby (Favourite activity). 2. Interesting,
favourite. 3. To collect, to play, to read (Collect, play, read). 4. It makes me popular. 5.
Free time [4, p. 231-232; 5].
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The next position of the formative assessment methodology implies students’
possibility and skills to analyze their educational activity, their ability to reflection,
self-evaluation, mutual evaluation. Specifically selected techniques, used at English
lessons, facilitate such abilities.

Self-assessment is an alternative way of evaluating educational achievements, an
integral skill of a modern student in the process of cognition and self-knowledge. Self-
assessment can be carried out at different stages of educational activity - both at the
stage of planning the implementation of the educational task (development of
evaluation criteria), and upon completion of its implementation (evaluation by the
student of his own work according to the developed criteria). A popular method of self-
esteem, involving the development of students' critical thinking skills, is "BLOB Tree
"/Blob Tree/Tree with little men. Students are given the task to assess their knowledge
of certain lexical or grammatical material and mark yourself on the "BLOB Tree." At
the same time, they must explain why they "placed" themselves at a particular height
(branch) of this tree. In the process of explanation, each child will be able to identify
his knowledge or shortcomings from the studied vocabulary or grammar, as well as
outline ways to eliminate them. Together with the teacher, students have the
opportunity to come to a common opinion about the need to revise this or that
educational material before working on a new piece of it [4, p. 232-233].

In foreign language lessons, it is also advisable to involve students in mutual
assessment, which i1s an element of formative assessment. At the same time, it is
necessary to form in them the ability to correctly express the opinion about the result
of the work of a classmate, give advice on how to improve it. Mutual evaluation
activates learning, forms the ability of students to communicate, promotes the
development of critical thinking, teaches to reasonably express their judgments and
adequately relate to the comments and recommendations of others. So, working in
pairs, students can evaluate each other's work using adjectives and adverbs, which are
selected by the teacher taking into account the age characteristics of the students. These
are, in particular, the following words: 1) adjectives: wise, bright, modern, capable,
diligent, reflective, painstaking, confident, dynamic, efficient, willing, etc.; 2) adverbs:
well, fast, quickly, slowly, quietly, easily, etc. [4, ¢. 232-233]

The last component of the formative assessment methodology is the correction of
the approaches taking into account the evaluation results by a teacher and students. The
formative assessment enables a teacher’s monitoring of students’ advance to
educational goals, correcting educational process and maintaining students’ awareness
of self-education responsibility.
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leveraging Al's capabilities.

Keywords: Artificial Intelligence, SDGs, analyze, future, innovation, development.

The United Nations' Sustainable Development Goals are 17 interlinked global
goals to deliver a better and more sustainable future for all by 2030. Despite significant
progress, the world remains faced with gigantic challenges—spanning from poverty
and inequality to climate change and health crises. Technology innovations,
particularly through artificial intelligence, can help address these challenges. This
article tries to explore how Al can contribute to the attainment of the SDGs and
highlight new applications that show this potential.

Al offers a multitude of benefits that can be harnessed to advance the SDGs across
various sectors. With its ability to analyze vast amounts of data, identify patterns, and
automate tasks, Al offers immense potential to address complex challenges [1].
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Table 1

Role of Al in Advancing SDGs

Development
Focus

SDG Objectives

Role of Al

Data Analysis

Many SDGs rely

Al algorithms analyze vast amounts of data to

and Decision- on accurate and identify patterns, trends, and insights, crucial for
Making timely data for monitoring and implementing SDGs.

effective decision-

making.

Education SDG 4 aims to Al-powered tutoring systems can personalize
ensure inclusive and learning experiences, catering to individual student
equitable quality needs and paces. Al can analyze student
education for all [2]. | performance data to identify learning gaps and

provide targeted interventions. Additionally, Al-
powered translation tools can facilitate knowledge
sharing across language barriers, promoting
inclusive education.

Poverty SDG 1 aims to Al can identify poverty-stricken areas, predict

Alleviation eradicate poverty in economic fluctuations, and develop targeted social
all its forms [3]. safety net programs. Al-powered catboats can
provide financial literacy training and facilitate
access to financial services, particularly in
underserved communities. According to some
estimates, Al will contribute more than US$ 15
trillion to the global economy by 2030.
Healthcare SDG 3 focuses From aiding in medical diagnosis and drug
Delivery on ensuring healthy discovery to personalizing treatment plans and

lives and promoting
well-being for all [3].

automating repetitive tasks, Al presents a
significant opportunity to improve healthcare
delivery. Al-powered tools can analyze medical
images for faster disease detection, provide virtual
consultations in remote areas, and monitor chronic
illnesses remotely. Cognitive robotics can merge
data from preoperative medical records with live
operational data, aiding physicians in refining their
instrument precision during procedures. A study by
Accenture suggests that Al can improve healthcare
productivity by up to 40 percent, leading to better
access to quality healthcare for all.

Al technologies can enhance the ability of governments, organizations, and
individuals to make informed decisions that drive sustainable development. The
following sections explore specific Al applications and their relevance to select SDGs

[4]:
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Picture 1. Seventeen goals to transform our world

2. Challenges and Ethical Considerations

While the potential of Al to aid the SDGs is encouraging, a number of challenges
and ethical issues must be overcome. Issues such as data privacy, algorithmic bias, and
the digital divide must be overcome to ensure that Al benefits all segments of society
equally. Policies must be developed that promote Al system transparency and
accountability and engage a diverse range of stakeholders in the debate around Al
governance.

As we transition into the intersection of Artificial Intelligence (Al) and the
Sustainable Development Goals (SDGs), it is critical to consider the challenges and
ethical considerations that accompany these technological advancements. While Al
holds tremendous potential for enabling sustainability, it is essential to consider and
tackle the following major concerns [5]:

Table 2

Fairness, Transparency, and Societal Implications of Al
Algorithmic Bias and Al systems can perpetuate or even exacerbate existing biases
Fairness present in training data. Inaccurate or biased datasets can lead to

discriminatory outcomes, affecting vulnerable populations
disproportionately. For instance, if an Al system used for job
recruitment is trained on past hiring data that reflects existing
gender or racial biases, it may replicate these biases in its
recommendations. Ensuring fairness and equity in Al decision-
making processes is critical, necessitating the development of
unbiased algorithms and more diverse training datasets.

Transparency and The ‘black box’ nature of many Al systems can hinder
Accountability transparency, making it challenging to understand how decisions
are made. This lack of interpretability can be problematic,
especially in critical areas such as healthcare, criminal justice,
and finance, where decisions significantly impact individuals’
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lives. Stakeholders must advocate for explainable Al models and
establish accountability frameworks to ensure that Al outcomes
can be scrutinized and justified.

The Digital Divide The benefits of Al are not universally accessible, which
raises concerns about equity and inclusion. Low-income
populations, rural communities, and developing nations may
lack the infrastructure, resources, and technological literacy
needed to leverage Al effectively. This digital divide can
exacerbate existing inequalities, leaving marginalized
communities further behind in achieving the SDGs. Addressing
this challenge requires concerted efforts to improve digital
literacy, provide access to technology, and ensure that Al
deployments consider the needs and contexts of all communities.

As Al technologies automate tasks across industries, there is
a legitimate concern regarding job displacement. While Al can
drive efficiency and productivity, it also poses a risk of job loss
in sectors where automation is prevalent. To mitigate this impact,
it is vital to invest in training and reskilling programs that equip
the workforce with the skills necessary to thrive in an Al-driven
economy. Policymakers and businesses should collaborate to
develop a roadmap for a future where humans and machines
coexist productively.

Employment and Economic
Displacement

Avrtificial intelligence has revolutionized modern education, offering students new
ways to access knowledge, improve productivity, and enhance learning experiences.
However, the growing reliance on Al also raises concerns about academic integrity,
critical thinking, and the accuracy of Al-generated information [6].

Table 3
Opportunities and Challenges of Al for Education

Advantages of Al in Learning

Challenges and Risks of Al in Education

Efficiency and Time-Saving: Al tools
allow students to quickly analyze large
amounts of information, summarize complex
texts, and generate structured content for essays
and presentations. This significantly reduces
the time spent on research and manual writing.

Over-Reliance on Al: Students may become
too dependent on Al-generated content, reducing
their ability to think critically, analyze
information, and develop original ideas.

Personalized  Learning:  Al-powered
educational platforms adapt to individual
students’ needs, providing customized

exercises and explanations based on their
progress. This helps learners grasp difficult
concepts at their own pace.

Academic Integrity Issues: Al makes it easier
to generate essays, solve complex equations, and
create entire assignments without genuine effort.
This raises concerns about plagiarism and fairness
in academic assessments.

Language  Assistance and  Global
Knowledge Access: Al-driven translation
tools, such as Google Translate and DeeplL,
enable students to access academic materials in
different languages, promoting cross-cultural
learning.

Accuracy and Misinformation: Al is not
always reliable—sometimes, it generates incorrect
or misleading information. Relying on Al without
verification can lead to errors in academic work.
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Enhanced Creativity and Presentation Loss of Practical Skills: Automation in
Skills: Al-powered design tools like Gamma | coding, writing, and research might lead to a
and Canva allow students to create visually | decline in essential problem-solving and analytical
appealing and well-structured presentations | skills among students.
effortlessly, improving the overall quality of
academic work.

Support in Technical Fields: Al-driven
assistants  like  GitHub  Copilot  help
programming students by suggesting code
snippets, debugging errors, and improving
overall efficiency in software development.

3. A Real-World Example: The Risks of Blindly Trusting Al

A recent incident at our university illustrates the potential risks of over-relying on
Al. Students were assigned to create a presentation on a specific topic. One student
used the Al tool Gamma to generate the entire presentation without reviewing the
content. The slides looked professional, but they contained technical jargon and
irrelevant references that did not align with the topic.

During the presentation, the professor asked the student follow-up questions,
exposing his lack of understanding. The student had to admit that he had used Al
without verifying the information, leading to a lower grade and a discussion on
responsible Al usage.

This example highlights the importance of Al as an assistant, not a replacement for
real learning. While Al can significantly improve efficiency, students must still engage
in critical thinking and verify the accuracy of Al-generated content.

Survey Results: Al Usage Among Students of Karaganda University of
Kazpotrebsoyuz.

To get a realistic picture of how often students use artificial intelligence in their
daily lives, we conducted a survey among 20 students of Karaganda University of
Kazpotrebsoyuz. The goal was to find out how often they rely on Al-powered tools for
studying, assignments, and personal use.

Survey Question:

«How often do you use Al-powered tools (such as ChatGPT, Grammarly, Google
Translate, or Al-generated presentation makers like Gamma)?»
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= 5% = 0%

» Every day = A few times a week
= Occasionally (1-2 times a month) = Rarely (a few times a year)

® Never

Picture 2. Percentage of the response option

What This Means:

- Al is part of everyday student life: More than half of the students admitted they
use Al every single day, mostly for help with assignments, generating text, checking
grammar, and even brainstorming ideas for projects. Many said it saves them time and
helps when they’re too tired or busy.

- Some use it only when necessary: About 35% of students use Al less frequently
but still rely on it when they need to write a long essay, prepare for exams, or create
presentations quickly.

- Almost no one avoids Al completely: Only one student said they use Al rarely,
mainly because they don’t trust the accuracy of Al-generated information. However,
no one claimed they never use it at all - Al has clearly become too useful to ignore.

In conclusion, Al has the most promising potential to accelerate progress towards
the Sustainable Development Goals. Through leveraging Al breakthroughs, we can
tackle critical global challenges and create a sustainable future. However, there is a
need to overcome ethical challenges as well as develop inclusive processes to ensure
that Al will be used as a tool for equitability and sustainability. A collective effort from
the public sector, academic sector, and private sector will be required in realizing the
full potential of Al for the future.
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3ACTOCYBAHHA METOJAIB HABYHAHHA ITI T YAC
BUBYEHHS HOBOI'O MATEPIAJTY 3 MATEMATHUKHU Y
IHHOYATKOBHUX KJIACAX

binenbka JIro0oB CtenaniBHa,

KaHauaaT GI3UKO-MaTeMaTUIHUX HAYyK, JOICHT,

Jporo6unibkuii 1ep>kaBHUM MeaaroriyHui yHiBepcuteT iMeH1 [Bana ®dpanka,
Yxkpaina

boiicrok Mapis bornaniBua,

CTyIEeHTKa | Kypcy marictparypu,

JporoOuubKuil 1ep»aBHUAN MeJaroriyHuil yHiBepcuteT iMeHl1 [Bana dpanka,
VYkpaina

B yMoBax OHOBJIEHHS MIIXOIB 0 MPOBAKEHHS Cy4YaCHOI'O OCBITHBOT'O MPOLECY
y MOYAaTKOBUX KJIacaX 3HAYHO 3pOciia poJib MAaTEMAaTHKU SIK OJHOTO 3 BaXKIMBHUX
KOMITIOHEHTIB 3araJlbHOOCBITHBOI MITOTOBKH YYHIB.

OCHOBHMMH NOJIOKEHHAMU Jlep:KaBHOTO CTaHAAPTY 3arajlbHOI MOYAaTKOBOT KON
[1] BU3HAUEHO METY Ta 3aBJaHHSI BUBUEHHS BCIX JIEB’SITU OCBITHIX Tally3€ll, OHIEIO 3
AKUX € MaTeMaTu4yHa. Y HbOMY HAaroJjoLIyeTbCS HA HEOOXITHOCTI CTBOPEHHS
CIPUATINBUX MEPETyMOB Uil HAaBYaHHS, BUXOBAHHS Ta PO3BUTKY JIIT€H MOJIOJIIOTO
IIKUTBHOTO BIKY BIAMNOBIAHO 10 iX BIKOBUX Ta I1HAMBIAYaJBHUX OCOOJMBOCTEH 1
HaXWJIB.

3aragpHOI0 METO0 BMBYEHHS MPOrPaMOBOrO Marepialdy 3 MaT€MaTUKH € MILHE
3aCBOEHHS YUHSIMH TEOPETUUHUX 3HAHb, MAaTEMATUYHUX (aKTIB Ta GOPMYBaHHS Yy HUX
BUIMOBITHUX TPAKTHUYHMX YMiHb 1 HAaBUYOK, 3arajlbHUX Oa30BUX Ta CHEHIaJIbHUX
peIMETHUX KOMIIETEHTHOCTEN Y paMKax BUMOT IIPOrpaMy BUBUYEHHS MaTeMaTUYHOI
OCBITHBOI Tajy3l y IOYaTKOBIM IIKOJi, MPOTEJACBTUKA BUBUYCHHS MATEMATUKH Y
HACTYIHUX KJlacax 3araJlbHOOCBITHBOI LIKOJIM, @ TAKOXK 3arajbHUIl pO3BUTOK YYHIB,
(dopMyBaHHS iX KpEaTMBHOIO, KPUTUYHOI'O Ta JIOTITYHOTO MUCIIEHHS, PO3LIMPEHHS
CBITOOQUEHHsI, BUXOBAHHS KpAIUX PHUC OCOOUCTOCTI Ta MIATOTOBKA JO CBIIOMOIO
BUOOpPY MallOyTHBOI MTpOdecii TOIIO.

[lepexkoHIMBOI aKTyalbHOCTI HAOyBalOTh JOCHIKEHHs 1ael po30ynoBu Hosoi
ykpaincbkoi mkonu (HYII) [2], cTtBopeHHsa i1H(QOpMaLIHHO-METOAUYHOTO Ta
HABYAJIBHO-TUJAKTUYHOTO 3a0e3MeUYeHHs] MOOYJAOBH PO3BUBAIBHOTO MPEIMETHOTO
OCBITHBOTO CEPEJOBMINA, YMIJIa OpraHizaiisi BUYWTEJIEM AiSUIBHOCTI MOJIOJIIUX
HIKOJISIPIB B YMOBaX MOJIEPHi3allli OCBITHBOTO MPOLECY, 3aCTOCYBAHHS IHTEPAKTUBHUX
Ta ITPOBUX TEXHOJOTIA HAaBYaHHSA, BIPOBA/HKCHHS 1€ KOMIETEHTHICHOTO,
OCOOMCTICHO 30pIEHTOBAHOrO Ta 1HIUBIAYaJbHOTO MIAXOMIB J0 MPOIECY HAaBUAHHS,
peajizalis TeXHOJIOT1M 1IHHOBAIMHOI TIsUTbHOCTI TOIIIO.

binpuricTh mUTaHb MaTEMaTUYHO! OCBITHM B IMOYAaTKOBUX Kjacax MaioTh OyTu
3aCBO€HI Ha TaKOMy piBHI, [00 CTaTW HAaJO0AHHSM Y4YHIB Ha BCE MOJAJIbLIEC XKHUTTS.
Pemra nuraHp HaBYaNbHOI MOporpaMM 3 MaTeMaTHKH JJs TOYaTKOBUX KIIAcCiB
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OMpalbOBYETHCS 3 METOI0 MIATOTOBKM JI0 TPYHTOBHOTO BHBYEHHS BI1JMOBIIHOTO
MaTepially y CTapIIuxX Kiacax.

Biamosinao no HaB4anbHOi mporpamu 3 MaTeMaTuku st 1-4 kimaciB [3] HaB4aHHS
Y4HIB Ma€ 3a0e3levyyBaTH CBiIOME BHUBYECHHS Ta MPAKTHYHE 3aCTOCYBAaHHS HOBOTO
HaBUYAJHLHOTO MaTepiary 3 MaTeMaTuku. BoHO Mae OyTH Ti3HABAIBHO-PO3BUBAIHHIM,
E€MOIIIHO MO3UTHUBHHM, IIIKABUM IS AITEH. 3aBIaHHS BUATENS II0JIATra€ He TIJIBKH B
TOMY, 11100 HaBYaTH YYHIB BIAMOBITHO O METH Ta L1JIei HaABUAIBHOI IPOrpaMu, aje i
npoOy/KyBaTH B JITeH JOMUTIMBICTH, 3alliKaBJICHICTh, HaBYaJIbHO-I13HABAIHHUIN
1HTepec TiJ 4Yac HaBYaHHSA, BIIUYTH €MOIIHE 3a/J0BOJICHHsS BiJl HaBUYaJbHOI Ta
PO3YMOBOI JISIIBHOCTI MMij Yac 3400yBaHHS HOBUX 3HAHb.

OcBiTHIH TpoleC € CKIAAHOK JUHAMIYHOK CHCTEMOIO, y SKiil B Opra”idyHii
€IHOCTI B1AOYBA€ThCA TEJAroriyHa B3aEMOJIS MK BYHMTEIEM Ta YYHSIMH, TOOTO
MapTHEPChKa MisUIbHICTh BUUTENS Ta YUHIB. Y 11l CUCTEMI IMi/1 KEPIBHUIITBOM YUHUTEIIS
y4HI OBOJIOJIIBAIOTh HOBUMHU 3HAHHSIMH, CIIOCOOAMHU AiSUTBHOCTI Ta pallioHAJIbHUMHU
MPaKTUYHUMU IpuiioMaMu poOOTH. Y LK AISIIBHOCTI KOKEH 13 YY4aCHUKIB OCBITHBOTO
MpoIIeCy Ma€ CBOI BiacH1 (yHKIII. 3aBAaHHs BUMUTENA MOJSATA€E B TOMY, 100 MOJATH
HOBI 3HAHHS, YOPABISITH IIPOIECOM 3aCBOEHHS 3M00YTHX 3HAHb Ta CIIOCOOaMHU
MPAKTUYHOI JISJIHOCTI YYHIB. 3aBJaHHsS Y4YHIB MOJSATaE B TOMY, II00 OBOJIOJIITH
CHUCTEMOI0 HOBHUX 3HaHb, croco0amu ix 3700yBaHHS, CHOpPUIIMaHHS, OCMHUCIICHHS,
BHUBYCHHSI, 30€pIraHHs y nam’sTi Ta 3aCTOCYBAaHHs y IPAKTUYHIN AisuibHOCTI [4, 192].

YPpok € BaXIMBOIO YAaCTUHOIO POOOTH BUMTENS, SIKiM Mepeaye BelInue3Ha Moro
miaroropka. CydacHU ypok mMae OyTH MATOTOBJICHUM BIAMOBIIHO JO IMOCTaBJICHUX
[IJIeH HaBYaHHS Ta HAasSBHUX MOXJIMBOCTEH Y4YHIB. Pe3ynbTaTUBHICTH YpOKY
BU3HAYAETHCS HE JIMIE PIBHEM IMIJITOTOBKKM 1O HBOTO BYHUTENs, aje 1 Moro
MalCTEpHICTIO Y J00Opi Ta 3aCTOCYBaHHI METO/IIB, TPUHOMIB Ta 3aC001B HaBUAaHHS Ha
PI3HHX eTarax ypoky. YuM IrpyHTOBHIIIIA MIATOTOBKA BYUTEIS JI0 YPOKY, TUM OLJIbIIe
BUIBHUM BiH € Yy BUSIBI CBO€I MeAaroriyHoi MaicTepHOCTI Ha yporti [6, 27]. Ypoku €
PI3HMX THUIIIB 32 METOIO HABYAHHS.

['oTyrouucek 10 ypoKy BHBYECHHS HOBOTO MaTepiany, BUMTETIO Tpeda MpaBUILHO
BU3HAUUTU MOTO METYy, IIiJIi, 3aBAaHHA 1 MICLIE Y CUCTEeMI 1HIIUX ypoOKiB. s nporo
PO34YJICHOBYIOTh HAaBYAIBLHUM MaTepial Ha 3aKIHYEH1 CMUCJIOB1 YaCTHHU 1 O KOXKHOT 3
HUX J00MParOTh ONTUMaIbHI METOIM Ta 3aCO0M AOCATHEHHS METH. [IpoayMyroTh THI
YPOKY, MOTO CTPYKTYpPY, 3MICT YCiX CKJIQJIOBUX YacCTHH, 1100 BC1 BUAM HABYAIBHOI
JUSTBHOCTI OyJiM OpraHiyHO TOB’si3aHI MK CO0010; JOOMPArOTh MOIIIBHI METOIU
OTpaIllOBaHHS HOBOTO Marepiaay, HWOTO 3akpilUICHHsS, CIOCOOM KOHTPOIIO
3aCBOIOBAHUX JITHMU 3HaHb; CPOPMOBAHOCTI IXHIX yMiHb Ta HABUYOK.

Ha ycix erarax HaBY4aHHS Ma€e MicLe iHQOpMaLiHHO-KePIBHA JISUIBHICTD YUUTEI],
3/ifiCHIOBAaHA 3a JIOTIOMOTOIO ITIEBHMX 3acO0iB HABYaHHA. i pe3ynbTaTu 6yz[yT1>
BUCOKHMH JIMIIIE 32 YMOBH, KOJM HACTA€ JUIAKTUYHUA PE30HAHC HA YPOIl MiX
TISUTBHICTIO YUUTENIS Ta YYHIB.

B ocHoBy n1i cucTeMH MaT€MaTHMYHOI OCBITH B IMOYATKOBIM IIKOJI MOKJIAJACHO
MPUHLNIN peatizailii 1iJied HaBYaHHS Ha HEBEJIUKOMY 3a 00CArOM, ajie JOCTyIMHOMY
JITSM MOJIOAIIOTO IIKUIBHOIO BIKY MPAKTUYHO 3HAYYIIOMY HaBYaJbHOMY MaTepiai.
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Ha une Bka3zye mnorpeba BAOCKOHAJIEHHS MAaTeMAaTHMYHO! MiATOTOBKM MOJIOJIIINX
IIKOJISIpIB [6, 27].

I'onmoBHOMO ineer0 HoBoi ykpaiHChKOT MIKOJM € KOMIIETCHTHICHE HaBYaHHS. Y UHI
HE MPOCTO 37400yBaOTh HOBI 3HAHHS, a BUATHCS BUKOPUCTOBYBATH iX HA MPAKTHII U
OTIAaHOBYBATH BiJMOBITHI HaBUYKHU. [li1 9ac MOsICHEHHST HOBOTO MaTepiayly BUUTEIh
nepectae OyTH €IMHUM JDKEPEJIOM 3HaHb, a TOMY BiH 3700yBa€ HOBY pOJib, TOOTO 3
peTpacisITopa TEOPETUYHHX ICTUH HOBOTO Marepialy BiH IIEPETBOPIOETHCS Ha
MOMIYHHUKA JIJIS1 BC1X YUHIB KJIacy, SKUH CYNPOBOIKYE AITEH IT11 4ac MPOIeCy Mi3HAHHS
1 3m100yBae TOCBi pa3oM 13 HUMH. YUUTEIb 1 KOXKEH YUYeHb € MapTHEPaMu OCBITHHOTO
polLecy, TOMy PIillIeHHS 00 Pe3yIbTaTUBHOCTI POOOTH Ha YpOIll BOHU NPUNMAIOTh
CHUIBHO, aJ[KE HABITh OJJHUM CBOIM 3alUTaHHSAM JUTHHA MOXKE CIPSIMYBaTH YPOK MO-
HOBOMY.

[lutaHHsa BJOCKOHAJICHHS] BUBUCHHSI HOBOTO MaTeplajy Ha ypoKaxX MaTeMaTHKU Y
MOYATKOBUX KJIacax € y IMOoJIi 30py HAyKOBIIB-TEOPETUKIB Ta BUUTEIIB-TIPAKTUKIB, SKi
MPAITIOIOTh HAJ[ CTBOPEHHSM CHPHUSITIMBOTO OCBITHROTO CEPEIOBUINA TSI HaBUAHHS
IIT€d MOJOIUION0 UIKUIBHOTO BIKY Ta PO3KPUTTI iX TBOPYMX MOTEHILIMHUX
MOKJIMBOCTEH TIiJT 9ac 3aCBOEHHS HOBOTO MaTepiaiy.

VY pi3Huil yac nux npoOjaeM TOpKajducs Takl BueHl, sk bantoBa M.A., bacanrosa
P.b., bornanosuu M.B., bypnaka f.1., Banusap M.®., Jlyounuyk O.C., 3aika M.O.,
3axapoBa A.M., Knumenuenko /I.B., Kouuna JLII., Ky3nenosa JL.IO., Kyxap B.M.,
JleBmun I'.I1., Mansko H.JI., Mopo M.1., TTumkano A.M., ITo6ipuenko H.A., [Tuonako
A.C., Ckatkid A.H., Ckpunuenko O.B., Cnenkans 3.1., Tagisua B.JI. Ta iH.

TBopumii MONIYK NUISAXiB ONTUMI3AIlll BUBYCHHS HOBOTO MaTepialy 3 MaTeMaTUKU
y MOYaTKOBIN MIKOJII 3 €)EKTUBHUM BUKOPUCTAHHSIM METO/I1B HABYAHHS 3/[1HCHIOETHCS
y JOCIIJDKeHHSIX OaraThbOX BYEHHUX, 30Kpema, Takux, sk JI.B.bouea, H.O.bynHa,
B.O.I'aBpum, I'.B.I'an’tok, T.M.I'opa, JL.II.JameBcbka, C.A.Jdstnoa, M.B.Ko3ak,
C.I1.Konoseup, A.A.Koposs, JLILJIucronman, I'.Il.JIumenko, C.I1.JIoraueBchbka,
K.II.Manantok, T.C.Muxainosuu, O.[.Hikynina, H.II.Pomani, C.O.CkBopiioBa,
O.B.Cwmarina, I'.C.TutoBa, T.O.®aneena, [.4.Yomnik, P.H.IllnkoBa Ta iH.

Meroanka onpaIroBaHHS HOBOTO MaTepially Ha ypOKax MaTeMAaTHKH y TTIOYaTKOBHX
KJIacax nepeadayae Taki KOMIIOHEHTH:

® TIATOTOBKA JI0 BABYCHHS HOBOTO MaTepiary

VY paMkax miroTOBKH O BUBUEHHS HOBOTO MaTepially ICTOTHE 3HAUCHHS Ma€ eTarl
akTyaii3aiii OMOpHUX 3HaHb Y4YHIB. be3 mNoOBHOro u TIMOOKOTO BIATBOPEHHS
NOTPIOHUX CPOPMOBAHUX 3HAHb 1 BMIHb BaXKO JIOOMTHUCS AKTHUBHOCTI 1 TEBHOI
CaMOCTIMHOCT1 JISUTBHOCTI YYHIB MiJ] Yac MOSCHEHHS BUMUTEJIIEM HOBOTO MaTepiany.
[TinroroBKa 10 BMBYCHHS HOBOTO MaTepially MPOBOAMTHECS IMEPEBAXKHO Yy MPOIECi
BUKOHAHHS YYHSMHM CHCTEMH BIpaB i 3amad. [liAroToBKa A0 BHBYCHHS HOBOTO
Marepianay 3aBepIIyeEThCS OTOJIONICHHSM HOBOI TEMH 1 MOTHBYBAaHHSM BHBUYCHHS
HOBOTO MaTepially, K€ € 3ac000M BHXOBaHHS B JITEH MO3UTHBHOTO CTABJICHHS 0
3M1MCHEHHSI HABYAJIbHOI AISUILHOCTI, 30KpeMa Mi3HaBaJlbHUX MOTHBIB, 1HTEpECYy 0
3HaHb 1 O CaMOro Ipoliecy HaBuaHHs. Ha erami miaroToBKu y4yHiB A0 COpUMMaHHS
HOBOTO MaTepialy BYHTENb PO3MOBIAAE iM MPO MICIE HOBUX 3HAHb Yy CHCTEMI
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3100yBaHHS 3HaHb 3 TEMU, PO3/TY YA BCHOTO MOYATKOBOTO KYpCy MAaT€MAaTHUKH, PO
iX 3HaYEHHS JUTsI TOJATBIIIOTO HAaBUYAHHS.

® BHBUYCHHS HOBOTO MaTepiary

ETan BuB4YeHHs HOBOTO MaTepiaiy nependadae GopMyJTtOBaHHS JEIKUX 3araibHUX
BUMOI' IIOJI0 OMNpallOBaHHA HOBHMX 3HaHb. JlJisi 1[bOTO BuUMTEIh Mae BHOpaTH Ta
3aCTOCYBaTH JOLUIbHI €(GEeKTUBHI METOAM, TPUHOMHU Ta 3aco0M HaBYaHHS.
CrpuiiMaHHS Ta 3aCBO€HHS YYHSIMU TOTO YH 1HIIOTO HOBOT'O HABYAJILHOTO MaTepiaity
3ICKUTh BIJ METH Ta Il HaBYaHHSA, 3MICTYy HaBYaJbLHOIO Marepialy,
0COOJIMBOCTEM MUCIICHHEBOT Ta M13HABAJIBHOI JAISJILHOCTI AITEH, BiJ pIBHS 3700yTHX Ta
chopMOBaHUX paHille 3HaHb, YMiHb 1 HaBUYOK Yy4HiB. OCOOJHMBO BaXIWBOI €
cioBecHa (cimyxoBa) (opma MOAAaHHA HABYAIBHOI 1H(GOpMAIi BUYUTENEM Yy BUIJISII
MOHOJIOTIYHOTO YH JiaJIOTIYHOTO BHKJIATy; YCHA CioBecHa (opMa BiITBOPEHHS
OTPMMAaHHUX 3HaHb YYHSAMH; 30poBa (popMa MOJaHHsA 1H(OpMaLli 3a JOMOMOTOIO
3ac001B HAOYHOCTI (CXE€MH, MAJIOHKH, 300pa’KeHHs, TaOnuil, rpadidHi UIFOCTpaiii
TOIIO); AUAAKTAYHI 3aBAaHHS Ta NPaKTUYHI POOOTH, SIKI BUKOHYIOTh Y4YHI MiA
KEpIBHUIITBOM YUHUTEIs JJIsi OCMUCIICHHS HOBOI HaBYalbHOI iH(OpMaIlii. 30BHINIHA
dbopma NposiBy BUKOPUCTAHHSI METO/IIB HABYAHHS XapaKTEpU3ye€ThCsl Hacammepen ix
MOSICHIOBAJIBHO-JTIOCTPAaTUBHOIO Ta 1H(opMaliifHow ¢yHKIi€0. BoHa nepeBaxHO
peanizyeTbcsi CIOBECHUMHU (PO3IOBiJb, IOSCHEHHS, Oecija, eBpuUcTHYHA Oecina,
poOJIeMHUMN BUKIIA]l 3HAHb ), HAOYHUMH 1 MPAKTUYHUMH METOJaMU HaBYaHHSI.

® TIEPBUHHE 3aKPIIJICHHS BUBYEHOTO

[lepBrUHHE 3aKpIMIEHHS] BUBYEHOTO CIIAY€ MICHS MOSCHEHHS HOBOTO MaTepiaiy 1
3MIMCHIOEThCSL 1] Oe3mocepenHiM KepiBHULUTBOM yuutens. OCHOBHa HOro mera
MOJISITa€ B TOMY, 1100 J13HATUCS, YU 3PO3YMUIN JIITH HOBHM MaTepial, 1 MOKa3aTH, siK
HOTO 3aCTOCOBYBaTH MPAKTUYHO JO0 pPO3B’sA3yBaHHS BIpaB 1 3amad. l[lepBunHHE
3aKPITUICHHS 3/I€0UTBIIIOT0 OXOIUIIOE MPSME BIITBOPEHHSI BUYUYBAaHOTO MaTepially Ta
KOMEHTOBAaHE PO3B'SI3yBaHHS BIpaB 1 3aBllaHb. 3a METOJUKOIO OpraHi3ailii BOHO
1CTOTHO 3aJICKUTH BiJl METOJIIB IMOSCHEHHS HOBOTO MaTepiainy. SIKIo [y MOsICHEHHS
3aCTOCOBYBajach PO3IMOBi/Ib, TO JJISi BIATBOPEHHS Kpallle CKOPUCTATUCS OEciioro.
Konu BunTenbh NOSICHIOE HOBUM MaTepiaj 3a TONOMOIOK €BPUCTUYHOIL Oeci/iv, TO AJis
MEPBUHHOTO 3aKPIIJICHHS MOKHA OpraHi3yBaTH YUTAHHS MaTepiaily miapyyHuka. [1{o0
YV4YHI Kpalie OCMUCIWIA HOBUI MaTepiaji Ha eTari NEPBUHHOIO 3aKPIIJIEHHS, TOTPIOHO
pO34JIEHOBYBATH 1H(POpPMAIliI0O HA HEBEJIWKI YaCTUHM, MOJABATU 3pa3KU PO3B'sI3aHHS
OTIOPHUX MPUKIIAJIIB 1 3a]1a4.

[Ipoiiec BUBYEHHSI Ta 3aCBOEHHS HOBHX 3HaHb Ma€ TaKi OCHOBHI CTPYKTYpHI
eJIeMEHTH (POpMYBaHHS 3HAHB:

® CIpHUIMaHHS,

YCB1JIOMJICHHS],
3arnaM'aTOByBaHHS,
3aKPITUICHHS,
BIITBOPCHHS,
y3arajJbHeHHS,
CUCTEMaTHU3ALI1sl.
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1106 3a6e3neunT e(heKTUBHICTh KOKHOT'O 3 HUX, YUUTEIh Ma€ BUKOPUCTOBYBATH
CYKYMIHICTh METOIB (CIIOBECHUX, HAOYHUX 1 TPAKTUIHHUX) Ta METOJIUYHUX TTPUHOMIB
HaBUYaHHA, CIPSMOBAHMX Ha Tepeaady 1 3aCBOEHHS YYHSIMH 3HaHb, (popMyBaHHS
BIJIITOBITHUX BMIHB 1 HABUYOK.
Metox HaBYaHHS CYTTEBO BiPI3HAETHCS BiJl METOAUYHOTO TIPUMOMY HaBUYaHHSI.
Merox HaBUaHHS € 0COOJIMBOIO (HOPMOFO OpTaHi3allii OCBITHROTO MPOIIECY Ta TOIaHHS
HOBOTO HaBYaJbHOTO Matepiany. [lpuilomM HaBYaHHS € JHIIE YACTHHOIO METOIY
HAaBYaHHS, OKPEMUM BHJIOM POOOTH Ha ypoil BuuTeds 3 y4HsAMHU. CyKyIHICTb
METOJMYHUX TMPUHAOMIB 1 TEXHIK TEBHOTO THUIY BHU3HAYAIOTh METOJIMKY HABYaHHS
3arajom.
MeroniB HaB4aHHS € OaraTo, BOHM BHM3HA4Y€HI KaTEropisiMU TEJarorikud Ta
METOJMKHM HaBUYaHHS PI3HUX OCBITHIX Tay3el Mo4YaTKOBOI IMIKOJIU. BimomMuMu € pizHi
ix xkiacu@ikaiii 3a MIeBHUMHU O3HAKAMMU:
® 323 JHKEpeJIoM Ioaui Ta CIPUHHATTS HaBYaIbHOI 1H(OpMaIlii (CI0BECH1, HA0YHI,
MPaKTUYHI);

® 33 XapaKTepoM Ii3HABAJIbHOI MISTILHOCTI (TIOSICHIOBAJILHO-1TIOCTPATUBHUMH,
PENPOAYKTUBHHM, YacCTKOBO-TIOIIYKOBUM, JTOCHIAHUIBKUN, MNPOOJIEMHOTO
BUKJIALY);

® 33 CUCTEMHHMM MiAXOJOM JI0 OCBITHBOTO MPOLECY (OpraHizailis Ta 311HCHEHHS
HABYaHHS, CTUMYJIOBAaHHS Ta MOTHUBAIlS [ISJIBHOCTI Y4YHIB, KOHTPOJb 1
CaMOKOHTPOJIb YUHIB Y HAaBYaHHI1, IHTETPOBaH1 METO/IH).

Oco651mBO e(heKTUBHUMU Yy Cy4YaCHOMY OCBITHBOMY IIPOIIECI € HOBITHI METOIU
HaBYaHHS, Cepe/l AKUX HAMOUTBII IUPOKO BKUBAHUMU €:

® IHTEPAKTHBHI METOAW HAaBUAHHS

L{i MmeToTM HAaBYAHHS CIIPSMOBAHI Ha CJIOBECHY Ta IPAKTUYHY B3a€EMOJIIIO TIE1arora
Ta Y4HIB, & TAKOXX CAMUX YUYHIB MI3K CO0010. B OCHOBI1 IbOTO METOY JIEXKUThH MPUHIIMIT
3BOPOTHOTO 3B’SI3Ky, KOJIM yYE€Hb OTPUMYE BIAIMOBIiJI, 3ayBa)KCHHS, IMOpPaad Bij
BuuTENIsl a00 OJHOKJIACHUKIB CTOCOBHO CBO€i pobotu Ha ypori. Komm yuHi
B3a€EMO/JIIIOTh MK €000, BUUTENIHh BHUCTYIA€ KOOPAMHATOPOM 1 3ayBaxKye, 100
YYaCHUKH HABYAJIBHOTO MPOIECY HE BUXOMIN 32 PAMKH HABYAJIbHUX 1 ETHYHUX HOPM.

[HTEpaKTUBHI METOIM HABYAHHS € OJHMMH 3 HAWMOUIbII €(PEeKTUBHUX, OCKUIBKH
aKTHUBI3YIOTh MHCIICHHEBI Ta KOMYHIKAaTHUBHI 3A10HOCTI y4HIB. OTpUMaBIIM TEBHI
peKOMEeHJalli Bl YYUTENs, Y4YHI MOXKYTh BiApa3sy K BHIPABUTH IOMUJIKY,
3adiKCyBaTH 11€ B IIaM’ ST Ta BAKOHATH MPaBUIbHE BUKOHAHHS 3aBIaHHS.

[TounHaT BUKOPHCTOBYBATH IHTEPAKTHBHI METOJM HaBUaHHA Tpeda Ha erarll
3aKpITUICHHS OTPUMaHUX 3HaHb, TOOTO 3 JIPYrOTO UM TPETHOT'O YPOKY ITiCIIS TTOYATKY
BUBYEHHS HOBOI TEMU.

BaxxnuBuUMM CKJIaIOBUMM IHTEPAKTHUBHOTO HABYAHHS € BIJMOBIJI YYHIB HAa YCHI
3aMUTaHHS MiJl Yac 1HAMBIAYalbHOTO a00 (PpoHTaNbHOrO ONMUTyBaHHS y4HIB. Lleit
METOJ TMEePEeBAXXHO Mae (popMaT MoNIOTy abo rpymoBoi Oecimu. Buutens cTaBUTH
3aMUTaHHs, K1 CTOCYIOThCSI pO3yMIHHS 1 3aCBOEHHSI HOBOTo Marepiainy. Boanouac He
JIOINTEHO CTaBUTH HEOJHO3HAYHI, HEUITKI a00 3aKpUTI 3alMUTaHHsA, SKI MOTPeOyIOTh
IIPOCTOI BIAOBIJII «Tak» ab0 «Hi».
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YacoMm BapTO 3aCTOCOBYBATH Ha YpoOILll €IEMEHTH NpoOJeMHOro HaByaHHs. JliTu
MPOIMOHYIOTH CBOI TyMKH, 3/I0TaJIKH, T1MIOTE3U, TOOTO apryMEHTYIOTh CBOIO MO3UIIIIO
SK BIATOB1/Ib HA TIEBHE NPOOJIEMHE MUTaHHS. SIKIIO JyMKa Y4YHS € HETIPaBUIbHOIO, TO
IHIIMI YYeHb MA€ HaAMaraTucs CIpPOCTOBYBATH ii 1 chopMyBaTu MPaBUIIbHY TyMKY.
['0710BHI yYyaCHMKHM TUCKYCIi MOBHHHI YITKO apryMEHTYBaTH CBOi JTyMKH, HaBOJWUTHU
peasibHI TpUKJIAaIN 1 Aoka3u. [lepemoxiieM crae TOil, KOMy BIANOCs MEpEKOHATH
OUIbIITY YaCTUHY Y4HIB, a00 uui A0Ka3u OyJid HAHOUIBII IPYHTOBHUMU.

OnuTyBaHHA YYHIB 3a JOIOMOTOK METOJy MO3KOBOTO LITYpMYy, Iependadae
IIBU/IK1 Ta KOPOTKI BIATIOBI/II YYHIB HA PIBHI aBTOMAaTU3MYy, 0€3 3/11ICHEHHS TPUBATUX
po3ayMiB. YUHI MOXYThb NpPONOHYBaTH CBOI 1]I€i 11010 BHUpIIIEHHsS 3aBaaHHsA. Ha
NEepIIoOMY eTarli BCi JIyMKH Ta BIJIMOBiAl 3aMUCYIOTHCS 1 TPUHMAIOTHCS BUMTENEM, a Ha
JIPYyromMy — BiIOyBa€eThCs iX aHasi3 1 GOpMyJIFOBaHHS MPaBUIIbHOI BIATOBIII.

BiamnpairoBanHst HAaBUUYOK Mij Yac poOOTH B rpyIax € TICHO B3aEMHO IOB’ I3aHUMHU
METOJIaMH, KOTpl JONOMaratoTh YYHSIM MPaKTUKyBaTH OJHOYACHO HEOOXIJHI
npo@uIbHI HABUYKH Ta BMIHHS MpAIlOBATH B KOMaHJI. Y Takull CIOCIO MOKHA
BIIIPAllbOBYBAaTH KOMYHIKATMBHI HAaBUYKM Ta JOCBIJ BUKOHAHHSA MPaKTUYHUX
3aBJaHb. 3a3BUYal rpyIa cKianaeTbes 3 2-6 oci0. KoxkHil rpymi no1aeTbCss KOHKPETHE
3aBJJaHHS 1 Yac Ha WOTO BUKOHAHHS, JITH MOXYTb JOMOMAraty 1 MijKa3yBaTH OJHE
onHoMYy. [TO0TIM BOHM TOBUHHI JOMOBICTH PE3YIBTATH CBOEI pOOOTH.

® aKTUBHI METOJY HaBYAHHS

L1 MeToau nependavaroTh 0€3MOCEPEIHIO YUaCTh YUHIB Y BUKOHAHHI IPAKTUYHHUX
3aBJaHb 1 BOpaB, 1HOJI O0e3 B3aemojii MK coboro. Sk mokasye Bimoma «Ilipamina
HaBYaHHS», MPAKTUYHI BIPAaBU rapaHTYIOTh 3aCBOEHHS 75% HOBHX 3HaHb, a 3arajoM
— ax 90%. Taki MeTonu HaWOLIBII Ji€B1, aje 3aCTOCOBYBATH iX Ha paHHIX eTamax
BUBYCHHS HOBOTO MaTepiany HeeeKTUBHO. YUeHb MOBUHEH OTPUMATH BiJMOBIIHUN
Oara)k 3HaHb 1 €JIEMEHTAPHUX HABUYOK. TOMYy Il METOJIM HaBYaHHS BHMAararoTh
BHCOKOI OpPraHi30BaHOCTI Ta CAMOCTIHHOCTI AisUIbHOCTI YYHIB.

e IHHOBAI[HI METOIU HABYAHHS

Ile cyuacHi MeTOAM HABUYaHHS, SIKI OXOILTIOIOTH K LJIKOM HOBI, TaK 1 OHOBJIEHI
TPagUIIiHI METOIU. Y IIIJIOMY Il METOJU IMOEIHYIOTh IHTEPAKTUBHI Ta KOMIT FOTEPHI
TeXHOoJIOr1i. /[0 IHHOBAIIMHUX METO/IIB HaBYaHHS HAJIC)KATh:

e KOMIICTCHTHICHUM METOJI, SIKMH Iependadae HaBUaHHS, SKE CIPSIMOBaHE Ha

(bopMyBaHHSI KOMIIETEHTHOCTEH, TOOTO 3HaHb, YMiHb Ta HABUYOK, THX SKOCTEH,
K1 3HAJOOJATHCA YYHSM Yy TIOJNAJbIIOMY HaB4YaHHI. Buwurtens minbupae
MPaKTUYHI 3aBJaHHS, MAaKCUMaJbHO HAOJMKEHI JO0 OTPUMAHHMX 3HAHb HOBOTO
Marepiany;

e 1HTErpoBaHUN MeTOMA, AKUU Tmependadae HaBUYAHHS 3a PI3HUMH (PopMamu
oprasizailii 3aHsTh: ypOK-Ka3Ka, ypOK-TIOJIOPOXK, YPOK-ayKII10OH, YPOK-JIa01pUHT,
YPOK-KBECT, YpOK-IpMapoK, YypoK-BHCTaBKa 1 T.n. He3BuuaitHuii dopmar
HABYaHHS CIIPUsi€ TIOBHIM 3a/{ITHOCTI YUHIB KJacy Ta iX YBa)KHOCTI;

e TPOEKTHO-TOCIITHUIIBKUI METO/I, IKUH Tiepe10ayac BUKOPUCTAHHS KOMILICKCY
3aBAaHb Yd TPOOJIEMHE IMMHUTAHHS, BU3HAYCHUH Yac i, MOXIJIHMBO, J0JIaTKOBE
OCHAITICHHS /ISl BUKOHAHHS 3aBJaHHSA. MeToj CHpsMOBaHHN Ha PO3BUTOK
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MOIITYKOBHX, JOCIITHUIIPKUX, aHATITUYHUX SKOCTEH Y4YHIB, HA (popMyBaHHSA
HaBHYOK KOMAaH]THOT pOOOTH.

[Tix gac BUKOpUCTAHHS IHHOBAI[IHHUX METO1B HABYAHHS IMOBHICTIO 3alIEPEUyETHCS
aBTOPUTAPHUMN MINXiJ, @ BCTAHOBIIOETHCS 3MICTOBHA CIIBIpAlld MK MEAAroromMm Ta
YUHSMH.

® HAOYHI METOAM HaBUaAHHS

[le meronu HaBYaHHA, SIKI 3aCHOBaHI Ha BI3yaJlbHOMY CHPHUHHSATTI HOBOI
inpopmariii. BoHu mepeabayaroTh aKTHBHE BUKOPHCTOBYIOTHCS Ha YpOKax
PI3HOMaHITHUX UTFOCTPATUBHHMX Ta HAOUHUX MaTepiamiB (CXeMH, TaOJIMIl, Jiarpamu,
peAMETHI 300pakeHHSs, BIJICOPOTUKH, KOMIKCH, KPECICHHS, MOJIE1 TOIIO). 3aBASKH
30pOBI TaM’AT1 JI0JIMHA 3/1aTHA 3anam’satath 10 80% HoBoi iH(opMmalrii. Buntensb
MO€E MPUHOCUTH SIK TOTOBI HAOYHO-UTIOCTPATUBHI MOCIOHHMKH, TaK 1 MPOMOHYBATH
YYHSIM CaMUM 1X BUTOTOBUTH.

® TPaKTUYHI METOJU HaBUAHHS

Ile Meroau HaBYaHHS, SKI 3aCHOBaHI Ha BUKOHAaHHI YYHSIMHU NPaBUIBHO
MiI1I0paHUX MPaKTUYHUX 3aBJaHb, B TOMY YHMCHI MiJ Yac iX camocCTiiHOi poOoTu. 3a
pesyabraramu pociimkenb H.I.Cracis Ta JI.C.binenpkoi [ 7], came camocTiiina poboTa
VUHIB BUSIBIISIE iX BIPABHICTh Y BUKOHAHHI 3aBJjaHb, HASIBHICTh HEOOX1THUX 3HAHb Ta
c(hOpMOBaHICTh MOTPIOHUX MPAKTUYHUX YMIHb 1 HaBUYOK. Buurtenp Moxe momatu
KOPOTKI BCTYIHI I1HCTPYKIIli, peKOMEHJaIll MIOA0 iX BUKOHAHHS, BHUKOPUCTAHHS
KpeCIsipChKO-BUMIPIOBATIBHUX IPUKIIAIIB, oOnagHaHHS 1 KOHTPOJIIOE
pEe3yIbTAaTUBHICTh POOOTH 3 MPOBEJAEHHS pPO3paxyHKiB. Pi3HI BUIU MpaKTUYHUX
3aBJaHb 3 METOI0 3alyYCHHS 1HTEJICKTyaJIbHUX, KOMYHIKATUBHUX Ta IONIYKOBUX
3ni0HocTel yuHiB. Lle MOXyTh OyTH BIANOBI/AI HA 3alUTaHHS, PO3B’S3aHHS 3aj]ad,
PIBHSIHb, BUIIPAaBJICHHS MOMWIOK, CKJIaJaHHS TOPIBHSUIBHUX TaOduIh, NMoOyAOBa
rpadiuHuX 300paxKeHb TOUIO. ['0JIOBHUMM TPHUHIMIAMHU J1€BOCTI LIOTO METONY €
0araropa3oBiCTh 1 CUCTEMATUYHICTh. MeTOI0 BUKOHAHHS TBOPYUX POOIT € PO3BUTOK
KpEaTHBHOI'O MUCJIEHHS YUHIB, €pyullli, JOT1KH, BMIHHS KOMOIHYBaTH P13HI 3HAHHA 1
TEeXHIKH 00poOKH 1HhOopMaIlii.

OTxe, y mpolieci BUBYEHHS TMOYATKOBOTO KypCy MAaTE€MAaTHUKH BIIKPUBAOTHCS
IITUPOKI MOKITMBOCTI JJIsl 3aCBOEHHS YYHSIMU HOBHX 3HaHb IPO OCHOBHI MaT€MaTH4HI
MOHATTS Ta 1X BIACTUBOCTI. [l 1boro BuuTedl M0OMPaAIOTh 1 TPABUIHHO
3aCTOCOBYIOTH Y POOOTI €(hEeKTHBHI METOIH, MPUHOMH Ta 3aCOOU HaBYaHHS.

BuBuenHss HOBoro marepiany mMae OyTH NpPOBEICHMM Ha OCHOBI akTyasizamii
OTMOpPHUX 3HAaHb YYHIB Ta Tmepeadadatd WOTro CHpUMaHHS, OCMHCIICHHS,
3amam’sITOBYBaHHS, BIATBOPEHHS Ta y3arajiibHeHHs. Lle moTpiOHO 311HCHIOBATH Ha
OCHOB1 OCHOBHHUX MPHUHIIUIIIB Ta BUMOT JUJAKTUKH, T0OUparouu noTpiOHy GopMy Ta
BUIY JUJAKTUYHOTO OCHAIEHHS. BrmpaBu He3aMmiHHI [ TPOBEACHHS eTaImy
3aCBOEHHSI HOBOTO MaTepiaity sIK MICTOK MK IMOBTOPEHHSIM BHUBYEHOTO MaTepialy 1
MOSICHEHHSIM HOBOTO, JJIsl TIEPBUHHOTO 3aKpPITJICHHS, y3arajJbHeHHs, CHCTeMaTu3allii
3HaHb.
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YIIPOBAIKEHHS PETTOHAJIBHOT'O 3MICTY B
CUCTEMY NPO®ECIMHOI NIITOTOBKHU
31JOBYBAUYIB BUII1OI OCBITU MUCTELIbKHX
CHEIIAJTBHOCTEHN

I'ycayenko Oxkcana IlerpiBHa,

KaHJIMJAT TIearoriuHuX HayK, CT. BUKJIa1a4

Kadeapa XOpOBOro JUPUTYBAHHS Ta TEOPil 1 METOIUKH MY3UYHOI OCBITH
(bakyJIbTET MUCTELITB iIMEH1 AHATOJIIsI ABJIIEBCHKOTO

YV imeni Muxaiina J/I[paromanoBa

B yMoBax chOrOjieHHS aKTyaJbHUM IWTAaHHSAM IIOCTa€ BKJIIOUEHHS Y 3MICT
cucTeMH podeciitHOl MAroTOBKM 3100yBayiB BUILIOI OCBITH 3 My3UYHOT'O MUCTELTBA
1 xopeorpadii perioHadbHOro KOMIIOHEHTy. Hezamepeunum € Qaxt Toro, mio
HalllOHaJbHA CIPSMOBAHICTh MUCTELLKOIO HABYAHHS € OJHUM 3 0a30BUX NMPHUHIIUIIB
OCBITH, SKUU mependayae WOro MIATPUMKY Ha PIiBHI JEPKABHOTO 3aKOHOJABCTBA.
Boanouac, 3 oy Ha mofli, SIKi ChOrO/IHI BIAOYBAIOTHCS y HAIl JIepyaBl, BKpaii
BAXXJIMBO CIIOHYKaTd MOJIOJ€ TOKOJIHHS, a caMme 3/100yBayiB BHUIIOI OCBITH,
YCBIAOMJIEHO 1 A0aliIMBO CTABUTUCSA JO PETIOHAIBHOI KYyJbTYpHOI CHAJLINHH,
1HTEepiOpU3yBaTH 1i IIIHHOCTI, TPAHCIIOBATH 1 MPUMHOXYBATH iX y BJIACHIM TBOpUIH
TISTBHOCTI.

JlopedHo y JaHOMY KOHTEKCTI HaBecTH AyMKY A.HaropHoi, sika miiHIiMae MUTaHHS
3BUIBHEHHSI 1CTOPUYHOI CBIJIOMOCTI BiJ] 1J€OJOTIYHOI YIMEepeIKEHOCTl. ABTOpKa
MIJKPECIIOE, 10 HaaMIpHA Mopaii3alis MPU3BOJAUTH J0 HEaJeKBATHOI KPUTHUYHOI
OLIIHKU KYJIbTYPHOTO 3I00YTKY SIK pEriOHAJIbHUX MaclTadiB, TaK 1 MPOCTEXKY€EThCS Ha
piBHI yci€i nepxasu [4, €.260]. ABTOPUTETHOIO € JyMKa TOCIITHUIIL, IO «PeTioHaIbHA
P13HOOAPBHICTH HE € IKOKOCh YHIKAJIIBHOIO OCOOJIMBICTIO YKpaiHHU. ... 1HIIA P14, IO JIHIi
KYJBTYPHOTO PO3MEKYBAaHHS MalOTh y HAC TNIMOOKE LUBLUII3aliHE MiATPYyHTS» [4, C.
262]. Bona 3aknukae 10 MoO1Ii3a1lli €eTHIYHOI CAaMOCBIIOMOCTI, SIKa, Ha HaIIl OIS, €
YHIBEPCAJIBHOIO IIEBOIO CTPATETIETO, 1110 MOXKE OyTH 3aCTOCOBAHA y OpraHi3allii 3MICTy
HABYaHHSI BUILOT JIJAHKA OCBITH MUCTELbKHUX TaTy3eil.

Mu mnoaiiiseMO AYMKY HAyKOBHII, 10 HeaochopMmoBaHi, 3 po30alaHCOBAHOIO
ICTOPUYHO TIaM’SITTIO 1IGHTHUYHOCTI COIllajibHI TPYMH Ta OKPEMI MPOIIAPKH, CTAIOTh
0COOJIMBO BPa3IUBUMHM TIEPE]l HATHCKOM PI3HHUX IJI00aJbHUX 1 COIIATbHUX BUKIIHMKIB.
Biarak, HaransHOIO TIpo0eMor0 € (opMyBaHHS y MOJIOJOTO MOKOJIHHS IUTICHOTO
OadeHHs HaIllOHAJBHUX IHTEPECIB 1 MPIOPUTETHUX CTPATETIYHUX MUIEH, 1HIIMX
PI3HOBH/IIB 1IEHTU(]PIKALIMHUX YCTAaHOBOK.

ABTOp miAKpeciioe, 10 HaiOuUIbma Hebe3neka KpHUETbCS Yy PO3MHUBAHHI
CMHUCJIOTBOPYMX KPUTEPIiB 1 BHECEHHS 116 KOHPpOHTAaIlii. 3a3HaueHe BUIIE, Ja€ HaM
MpaBO CTBEPKYBaTH, L0 YIPOBAKEHHS PETIOHAIBHOTO 3MICTYy Ma€ 3a METY
MIJCUJICHHS PO3YyMIHHS 3HAYEHHS MICIIEBOTO KYJbTYPHOIO CHAAKy $K CKJIaJ0BOi
OJIMHHUIIl YKPAiHCHKOTO MHUCTEIBKOI0 TyXOBHOIrO cKapOy. BaxinBo opieHTyBatu
3100yBayiB BHIIOI OCBITH JO YCBIJIOMJIEHHS CIUIbHOI TJIaTGOPMHU I[IHHOCTEH, SKi

245



PEDAGOGY
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

MalTh 00’€HYBaTH, HE NPUMEHIIYIOUW I[IHHOI YHIKaJIbHOCTI Ta CaMOOYTHOCTI
PETIOHATEHOTO KOJIOPHUTY.

BiamiTimo, 1110 cy4acHi MpeaCTaBHUKH MEAaroriyHol OCBITH MHUCTEIBKOI TaTy3i,
cepen skux A.Koszup, O.lllomokoa, B.JIabynenp, O.l1leBHrok, I'.Ilaganka Ta inmi,
HAroJIOUIYIOTh Ha HEOOXIJTHOCTI MOCTIHOTO BKJIIOUEHHS y CHUCTeMy MpodeciifHoi
MITOTOBKHM HaIllOHAJIBLHOTO KOMIMOHEHTa. 30kpema, A.Ko3up roBopuTh mpo Te, Imo
MHUCTEIIbKa OCBiTa ampiopi mnependadae 3aAisiHHS coliami3allii CTYACHTIB dYepes
BUBUCHHS KYJbTYpPHO-ICTOPUYHOTO PO3BUTKY HapoJy, PpO3YMIHHSA TpaJHUIIiid,
omaHyBaHHs MidoJiorii 1 IHIIUX JKaHPIB (OJBKIOPY, SAKI BXOIATH JO 3MICTY
HaBYAJIbHUX NPOTrpaM 3 JUPUTYBaAHHS, OCHOBHOTO My3UYHOTO IHCTPYMEHTY, BOKAJIbHO1
iArOTOBKH Ta iH. [3, €.42].

[Ile omHMM HaNPSMKOM YHPOBA/KEHHS MH BOAUYaeMO BKIIIOYEHHS Yy 3MICT
KBamidiKaliitHuX poOIT TaKy TEMAaTHKy, MaTepiai sKOi BUCBITIIOBATUMYTh apXiBHY
CHAAIIMHY IIOJO0 JISUIBHOCTI OKPEMHUX [IA4iB, TUICSAM MY3MKaHTIB 1 Xopeorpadis
pErioHy, CydacHUX MPE/ICTABHUKIB, TYMKH SIKUX MAIOTh I[IHHICTh 3 MIEaroriyHo1 TOUKH
30py, @ TaKOX 3arajlbHOi KyJbTYpPHOI CHAAIIUHM. 3100yBadyl MHUCTEIBKOI OCBITH,
JOJIy4atOUUCh JIO PI3HOTO TUITY 1 MacIITa01B JOCTIAHUIBKUX Ta MUCTEI[KUX MTPOEKTIB,
MOXYTh TMOIYJSPU3YBaTH MISUIBHICTh Ta KOHIENTYyaldbHI 1€l MICIEBUX CBITOYIB,
CIPUATH 30€pEKEHHIO HAPOAHUX TPAAMIIiI, AKTUBHO NIPOIAryBaTH €CTETUKY PETIOHY,
Mi3HaBaTH ii mie rauomie. [ Mool € MOKa30BUM 1 IIHHICHUM T€, 1110 perioHalIbHA
KyJIbTypa BUSHAETHCS, a BIJIOMI TBOPY1 OCOOUCTOCTI € NMPEJCTAaBHUKAMU JTAaHOTO KParo.

Cneundika MHUCTEIBKOI cepu mojsrac y TOMy, IO IHTOHAIlIHHA MPUPOJA
MY3UYHUX TBOPIB, IUIACTMYHA KYJbTypa HApPOJHMX TaHIIB Yy CBOiMl CYKYMHOCTI
3aHYpPIOIOTh 3700yBayiB BHIIOiI OCBITMU MHUCTEUBKOTO TPO(dUI0 Yy CBIT HAPOIHOTO
KOJIOPUTY, CHPUSIIOTH 3aCBOEHHIO «3CEPEAMHM» HOro crenu@iuHux pHc, MENocy,
MoTopuku. Tak, OAMH 13 HAWBIIOMIMIMX MPaKTHKIB-Xopeorpadis, B.BepxoBunern,
AKUM CTOAB OLIS KOJIUCKM YKPAiHCHKOro Mpo(eClOHATBHOTO TaHUIOBAIBHOTO
MUCTELTBA, 3yMiB MOEIHATH HECYMICHI JUJISl TOAIIIHBOI CYCHUIBHOT JyMKH CTHJIbOBI
0COOJIMBOCTI KJIaCUYHO1 XOopeorpadii Ta HapoAHOTO TaHIo [2]. Bin OyB oJlHUM 13 THX,
XTO aKTUBHO BKJIFOYAB y HaBYaHHS (POJILKJIOPHI perioHaIbH1 PO3BIAKHU.

[HmMM TpuKIagoM € TpakTUYHuM aocBig-cnaaumHa d.Konecu, skui, 3rigHO
nosumii O.beHd4, «omHUM 3 mepmmx CcPOpMyBaB Yy CBOIX HAyKOBHUX TPAISIX
perioHanbHui npuHIUm» [1, c. 89]. ABtop ctBepmxkye, mo d.Komeca miekaB 10
00’e€THaHHS HApOJy Y €JIMHE IIiJie Ha OCHOBI €CTETUYHOI CKJIaJ0BOT HAPOJHOI IMiCHI.
CBO€10 AISUTHHICTIO BiJ TPOJAEMOHCTPYBAaB HASBHICTh PI3HOMAHITHUX TPAIUIINA Y
MICEeHHIN KyNbTypi, Ky BOauaB y CHIBalbKiii BUKOHABCHKIA MaHepi. Takox BiH
aKTUBHO JIOCII)KYBaB, aHAJII3yBaB 1 yHOPSIAKOBYBAB YMHHUKH BILTUBY, KOTP1 MalOTh
30epiraTi 1 OXOPOHATH (HOIBKIIOP, MPOTUCTOATH IITYYHUM SIBUILAM, YTBEPIKYBaTU
perioHanabH1 IIHHOCTI.

OTxe, 3aBEpIIyIOYM HaIl HEBEJIMKUH OTJISAJ 3 BIPOBADKCHHS PETiOHAIBHOTO
3MICTYy B cHCTeMY MpodeciiiHOT MArOTOBKHU 3700yBauiB BUIIOT OCBITH MHUCTEIBKUX
CHEIIaIbHOCTEH, MaeMO 3a3HAYUTH, IO JaHa MpoOJeMaTHKa € TEPCIEeKTUBHOIO 1
noTpedye MOCTIMHOTO NEPErsay ii y HAyKOBOMY paKypci.
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HABYAJIBHUH JIAJOT Y A1I: BAKOPUCTAHHSA
GOOGLE IHCTPYMEHTIB HA YPOKAX 3APYBIKHOI
JITEPATYPU Y 7 -8 KITACAX

Kapmumosa Hanis MukosaiBHa

BuuTens 3apy0ixkHOi miTEpatypu

TaBpiiicbka riMmHa3ist Po3101b6ChKO1 CLIBCHKOT paau
BacuniBcekoro paiiony 3anopi3pkoi 007acTi

CyyacHuid OCBITHIH TIpoIleC MOJEpPHI3aIii IIKUIBHOI JIITepaTypHOi OCBITH
B110YBAETHCA HAa OCHOBI KOMIIETCHTHICHOTO IMIXOMy Ta y KOHTEKCTI 3aBaaHb HoBoi
yKpaiHChKO1 IIKoiau. BinmoBinmHo HalyBae akTyaldbHOCTI mpoliema ¢GopMyBaHHS
KJIFOYOBUX KOMIIETEHTHOCTEH, HACKpPI3HUX BMIHb YUYHIB Yy Tpoleci HaBYaHHA
3apyO1KHOT JIITEpATypH B 3aKJIaJIaX 3arajibHOi cepeHboi 0cBiTH, Bu3HaueHux JJChCO
[1].

«3MIHH, K1 B1IOYBaIOThCS B PI3HHX C(pepax CydyaCHOIO CYCILIbCTBA, CTaBISATh
nepe meJaroraMd HOBI 3aBAAaHHA, IO XapaKTepU3YIOTHCS MEPEXOJOoM A0 MOJENi
HaBYAJIbHOI CHIBIpalll, B yMOBaxX SKOI MIX YYHMTEJIEM Ta YYHEM BCTaHOBIIIOIOTHCS
Cy0’€KT-Cy0’€KTHI CTOCYHKH, JOCSTAEThCA METa TymaH13allli B3a€MOBIJIHOCHH MiX
cy0’€KTaMU HaBYAJIbHO-BUXOBHOTO IMPOIIECY Ta aKTHBI3allisd Mi3HABAIBHOI MIsUIBHOCTI
yuHiB» [2]. Oprani3aitist epeKTHBHOTO HABUAJIBHOTO IOy MK YUUTEIIEM 1 YIHIMHU
CTBOPIOE TO3UTHMBHI YMOBH JUIs E€MOLIMHOTO 3allyuyeHHs, IHTEpIpeTalii TEKCTy,
dbopMyBaHHS BMIHHS MpaIlOBaTU B KOMaH/Il, PO3BUTKY KPUTUYHOTO Ta TBOPYOTO
mucnenHs. [iamoriuna ¢opma HaB4YaHHS € OUIBII MPOTPECUBHOIO TOPIBHSHO 3
MOHOJIOTIYHOIO, OCKUIbKM BIUIMBAa€E Ha POJBOBY Ta €MOIliHY cdepu, po3BUBAE
HaIoJICIIMBICTh, BKa3y€e Ha HEOOX1IHICTh caMOOCBITH. Jlianor - ue gopmMa B3aeMoii,
110 JI03BOJISI€ IIyKaTH ICTUHY pa3oM. HaBuanbHuii giajor - 1e cnocié BiAHOCHH. Y
711ano31 BUSIBIIIIOTHCS HaWBaXIIUBIII (OPMHU JIIOJICHKUX BIIHOCHH: B3a€EMOIIOBAra,
B3a€MO30araueHHs, CHIBIEpEeKUBaHHS, cHiBTBoOpUicTh [3]. Cepea OCHOBHHUX
XapaKTEePUCTUK HaBUAIBHOTO J1aJIOTy 3a3HAYal0ThCS 0COOMCTE BKIIFOUEHHS BUMTEIS i
VYHIB y pO3B’sI3aHHI JUAAKTUYHUX 3aBJaHb YPOKY; HasBHICTb KOHTAKTY, €MOLIMHO-
IHTEJIEKTYyaJIbHOI CMUIBHOCTI MK YYHUTENIEM 1 YYHSIMH;, BUCOKHMM pIBEHb MOTHBALli
HAaBUAaHHSA Yy4YHIB, AaKTUBHICTb Yy Mi3HABAJIbHIA JiSJILHOCTI, ONTUMAJIbHE
CHIBBIJHOIIEHHS MDK CBOOOJOI0 y4YHS Yy BHOOpI 3MICTy, METOIIB HaBYaHHA 1
neAaroriyHUM KepiBHUIITBOM HOTO AisUIbHICTIO; TBOPYE CAMOMOYYTTSI BUMTEIS 1 yUHIB
Ha ypolil, peajizalis MoTpedu yuHiB y IepcoHalli3allii, y CycniibHOMY BU3HaHHI [4].

JlucraHuiliHe HaBYaHHS CTaJIO 3HAYYIIIUM BUKIMKOM JUIS OCBITSH Y BCbOMY CBITI.
Buxknananus ypokiB 3apyO1KHOI JiTepaTypy B YMOBaX JAUCTAHIIITHOTO Ta 3MIIIAHOTO
(hopMaTiB OCBITHBOTO MPOIECY CTUKAETHCS 3 HU3KOIO MpodIieM. CrocTepiraroThes Taki
TICUXOJIOTIYHI Ta COLIAJIbHI MPOOJIEMU: 3HMKEHHS MOTHBAILlli, COIllajibHA 130JIA1Iis;
CKJIQJHICTh €(QEKTUBHOIO 3BOPOTHOIO 3B’A3KY, HEIOCTATHS 3aJyYEHICTh YYHIB Yy
MpoIiec Jaiajory, HEOOXIJTHICTh ajanTalllii HaBUYAJbHUX MarepialiB a0 GdopMary
JUCTAHIIMHOTO HaBuaHHSA. HaBuanpHWII J1aior cTae HE MPOCTO OakaHUM, a
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HEOOXITHUM eJeMEeHTOM YpoKy. OIHMM 13 JI€BUX LUIAXIB peajizallii TEeXHOJOTii
J1aJIOT1YHOTO HABYaHHA cTana iHTerpaiis Google-iIHCTpYMEHTIB Y CTPYKTYpY YpPOKIB
3apyOikHOT Jmiteparypu. lle mo3Boisie 3a0e3MeYuTH THYYKICTh, JOCTYIHICTH 1
IHTEpaKTUBHICTh Y HABYaHHI SIK B yMOBaX OUYHOTO, TaK 1 IUCTAHIIHOTO UM 3MIIIIAaHOTO
dopmariB. Google JlokymenTtu Ta Google IIpe3enTartii, cTBOpeHi A CIiIbHOI poOOTH
JA0Th 3MOTY CTBOPIOBATH 1HTEPAKTHBHI, TUHAMIYHI HABYaJIbHI MPOCTOPH HA YpOKax
3apyOikHOI siteparypu. [IpocToTa BUKOPHUCTAHHS Ta MOMKJIWBICTH CHHXPOHHOI YH
ACHHXPOHHOI B3aeMOJIi pOOJATH Il IHCTPYMEHTH HE3aMIHHMMH B poOOTI Haj
JTEepaTypHUMH TEKCTaMH, 30KpeMa — B MOPIBHSJIBHOMY aHai31, TBOPUUX MPOEKTAX,
IHTEepaKkTUBHUX Aianorax. KokeH ydeHb Ma€ MOXIIUBICTh B PEXKHUMI pPEaIbHOTO Yacy
HNOJUIUTUCS CBOIMU JyMKaMH, BIJMOBICTH HA MUTAHHS, BUCIOBUTU BPAXXEHHS BiJl
npoyuTaHoro, mo Gopmye armocdepy Oe3mocepeaHbOro, >KMBOTO, T1aJOTTYHOTO
cniikyBaHHs. lle 10o3Bossie He BTpadartd BIiUYTTS MPUCYTHOCTI HAaBITh 3a YMOBHU
(G13UYHOI BiJ1aIeHOCT1. 3MIHIOEThCS ¥ caMa poJib YUUTENS — BIH CTa€ MOJIEPaTOPOM
CMUCJIIB, TAPTHEPOM Y TOILIYKY BIANOBIAEH, (pacHiliTaTOpOM OCBITHBOTO MPOLECY.

B yMoBax aucraHuiifHOro 4u 3mimaHoro HaB4aHHs came Google-cepBicu cranu
e(hEeKTUBHUM CEPEIOBUINIEM JJIsl OpTaHi3allil HaB4aJbHOTO Jiaiory. BoHU CTBOPIOIOTH
YMOBH Il KOMEHTYBAHHS, J[1aJIOTIYHOTO 3BOPOTHOTO 3B’SI3KY, JIETKO aJalTyIOTHCS 10
PIBHIB CKJIaJHOCTI i PI3HUX MOJEJIEN YPOKIB.

[TocninoBHicTk cTBOpeHHsT Google IIpesenrariii 1 Google JlokyMeHTIB 1Jis YPOKY:

1. BusHauuTu OwiKyBaHl pe3yiabTaTd — BIJ MPOCTOrO PO3YMIHHS 3MICTY 0
TBOPUOI 1HTEpIpeTallii Ta MOPIBHSHHS 00pa3iB, MOTHUBIB, KaHPIB.

2. [lominutyn Marepiay JIIUTBCS Ha OJOKW: MOTHBALIMHUMN, aHATITUYHUHN,
MpaKTUYHUH (3aBHaHHs), pe(IeKCUBHHUIA.

3.V mpeseHTalli 1HTErpyrOThCs TINEPHOCHIAHHS, BCTaBKU 3 Bifeo, GopMm st
onutyBaHHa (Google Forms), iHTepakTuBHI TaOMWIN /Jisi TOPIBHSHHS, 3aBIaHHS
«pobuMO pazom» (13 3arajibHUM JOCTYIIOM).

4. 3anianyBaTtu ¢hopMu poOOTH (IHAUBITYyaIbHA, TApHA, TPYIIOBA).

Hamu cTBOpeHO 30ipHHMKHM, 110 MOEIHYIOTh TPAAULINMHI I[IHHOCTI JITEparypHOi
OCBITH 13 UU(POBUMU MOKIUBOCTSIMH, «HaBuanpHui mqianor y Aii: BUKOPUCTAHHS
Google-1HCTpYMEHTIB Ha ypoKax 3apyOiKHOI JiiTepaTypu y 7 kjiaci. 30IpHHUK IS
chinbHOi pobdotm» [5] Ta «HaByanbHuii mianor y nii: BukopuctanHs Google-
IHCTPYMEHTIB Ha ypoOKax 3apyOixkHOi JiTeparypu y 8 kjaci. 30IpHUK ISl CIIUIBHO1
pobotu. Kommaparusui crymii» [6]. 3MicToBe HamoBHEHHS BiAMOBIZa€ MOIEIBHIM
HaBYAIBHIN mporpami «3apyOikHa JiTeparypa. 5-9 kimacu» s 3aKiajiB 3arajibHOI
cepennnoi ocBiTu (aBT. Hikonenko O., Icaea O., Knumenko XK., Manesko-bekepcbka
JI., KOnpmamesa JI., Pymuinpka H., Typsuuus B, Tixomenmko C., Bitko M.,
JlxanrooekoBa T.) [7]. Tlepmmii 306ipHHK OEeMOHCTPY€E €(EKTHUBHICTH HU(PPOBUX
IHCTPYMEHTIB y MOOY/I0B1 )KHBOTO HaBYAJILHOTO J1aJI0Ty, /1€ KOXKEH YUY€Hb Ma€ MPOCTIp
JUISL  BUCJIOBJICHHS, aHaJi3y, TBOPUOIO TMEPEOCMUCICHHS Ta MIXKOCOOUCTICHOT
B3aeMoii. [pyruii 30ipHUK — 11€ cripoOa OCMUCIUTH ¥ alalTyBaTh KOMIapaTUBHUN
MIOX14 O BHUMOI Cy4acHOi OCBITH, BUKOpucTOBytoun Google Jlokymentu Tta
[Ipe3enTalii Ay opraizaiiii aHaJiTUYHO1, JOCTIAHUIIBKOT i KOJIEKTUBHOI JISUIBHOCTI.
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Marepianu 3061pHHKIB anpoOOBaHO y Oe3rocepeiHii poOoTi, TOBEAEHO HACTYITHI
nepeBaru BUKOpUCTaHHS 1HCTpyMeHTiB Google Ha ypokax 3apyOikHOI JiTepaTypH:
MOETHAHHS CaMOCTIIHO1, TpynoBoi, PpOoHTAIBHOT POOOTY HAa OTHOMY PECYpCl, yuHI
BiJT4yBalOTh ce0e CIIBTBOPISIMH 3MICTY YPOKY, YUUTEIh Ma€ MOXKIIUBICTD BIJICTEXKUTU
AUHAMIKY PO3BUTKY aHAJIITHUYHUX 1 MOBJICHHEBUX HaBUUOK.

PesynpratuBHICTH 3aCTOCYBaHHS B YMOBax peasisailii Jlep>kaBHOTO CTaHIapTy:

1. Peamizariisi KOMIIETEHTHICHOTO TTOTCHITIAITY:
BUTbHE BOJIOIHHS JIEPKABHOIO MOBOIO;
KOMYHIKaTHBHA KOMIIETEHTHICTb;
1H(pOopMaIliiHO-1IM(DPOBA KOMIIETEHTHICTH;
colliaJibHa Ta TPOMAJISTHChKA KOMIIETEHTHOCTI;
KyJbTypHa KOMIIETCHTHICTb;

YMIHHS BUUTHUCS BIPOJOBK KUTTS.
.Peasizaniss HaCKpI13HUX JIIHIN:
YMIHHSI BUCJIOBJIIOBAaTH BJIACHY AYMKY YCHO 1 TUCHMOBO;
KPUTHYHE Ta CUCTEMHE MUCJICHHS;
3JATHICTB JIOTTYHO OOIPYHTOBYBATH MO3HULIIIO;
JISTH TBOPYO;
BMIHHSI KOHCTPYKTHUBHO KEPYBaTH €MOLISIMHU;
BUSBJISITH 1HIIIATUBY;
CHIBIIPALIOBATH 3 1HIIUMH JIFOAbMHU.

BucHosku.

Buxopucranus Google-iHCTpyMEHTIB sIK m1aTdOpMu JIJIsl OpraHizallii HaB4aabHOTO
Jajory J1la€ MOMKJIMBICTH HE JIMIIE MOJEPHI3YBaTH OCBITHIN MpoIllec, a i 30epertu
TOJIOBHE — CITIBTBOPYICTD 1 CMUCJIOBY B3a€MO/III0 YYaCHUKIB HaB4aHHs. [Iparroroun 3i
30ipuukamu «HaBuaneHuii mianor y maii: BukopuctanHs (Google-THCTpyMEHTIB Ha
ypokax 3apyOikHOi jiTeparypu y 7 kiaci. 30IpHUK Il CHOUIBHOI POOOTH» Ta
«HaBuanpHuii mianor y aii: BuKopucTaHHsi (Google-1HCTpYMEHTIB Ha ypokax
3apyOixkHOT JiTeparypu y 8 kiaci. 30ipHUK Ui criuibHOT poOotu. KommapaTusHi
CTyZli», YYACHUKU OCBITHBOTO MPOLECY BXOAATh Y Cy4acCHHI MPOCTIp F'yMaHITapHO1
OCBITH, JI¢ CJIOBO CTa€ JI€l0, a JiTepaTypa — IMOJIEM >KUBOTO J1aJIOTy MK TEKCTaMH,
MOKOJIIHHSAMH, JTFOJIbMHU.

® 6 0 o o o o LV e o o o o o
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https://docs.google.com/document/d/1alANS34S1INCrNVjRVDhGZ0o37Cm76JAHZ
Uga7hMqg9wAQ/preview?hgd=1&tab=t.0 (nara 3Bepuenns: 21.04.2025).

4. Hebenenuyk [.O. 3acTocyBaHHS [iaJloTOBUX TEXHOJIOTIM Yy mpoiieci
BUBYCHHS CBiTOBOI JiTeparypu. MeToauuni pekoMeHanil. AHOTOBaHUIA KaTanor
JiTepaTypu 3 npoOJsieMu J1a7I0TOBOTO HaBYaHHS URL:
https://docs.google.com/document/d/1alANS34S1INCrNVjRVDhGZ037Cm76JAHZ
Uga7hMqg9wAQ/preview?hgd=1&tab=t.0 (nara 3Bepuenns: 21.04.2025).

5. KapmumoBa H.M. «Hawanbuuii mianor y nii: BukopuctanHs Google-
IHCTPYMEHTIB Ha ypOKax 3apyODKHOI JiiTepaTypu y 7 kiaci. 30IpHUK JUIsl CIIUIBHOT
pooOTH»
https://docs.google.com/document/d/1r42yon6XPmIhkNrtZmcQW3NAis4pOalg/edit
?usp=sharing&ouid=115476868184539025573&rtpof=true&sd=true)

6. Kapmumoa H.M. «Hauanbauii miamor y nii: BukopuctanHs Google-
IHCTPYMEHTIB Ha ypoOKax 3apyODKHOI JiiTepaTypu y 8 kiaci. 30IpHUK JUIsl CIIUIBHOT
poOoTH. KommapatusHi CTYIIi»
https://docs.google.com/document/d/1z10f9wxFIUIqTBt2A9dwz_111U-
rt1VL/edit?tab=t.0#heading=h.rmrxedinxwht

7. MonensHa HaBYaJIbHA Tporpama «3apyOibkHa itepaTypa. 5-9 kmacm» mis
3aKJIaJiB 3arajibHOi cepeHboi ocBiTU (aBT. Hikosenko O., Icaera O., Knumenko XK.,
MarneBko-bekepcebka JI., FOnnamesa JI., Pynnineka H., Typsuuus B, Tixonenko C.,
Bitko M., JlxanrooexkoBa T.). URL: https://surl.li/lbjmudk (mara 3BepHeHHS
20.05.2025).URL.: https://surl.li/bjmudk (nata 3Beprenns 20.05.2025).
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JOIONEAUYHI IIAXOAU 10 3bAI'AYEHHS
CJIOBHUMKA Y AITEN JOUWKIJIBHOI'O BIKY 13
3ATAJIBHUM HEJOPO3BUHEHHAM MOBJIEHHS

Hlnak Ipuna

3100yBadKa BUIIO1 OCBITH 3a mepmuM (6akaaaBpChKUM) PiBHEM BHIIOT OCBITH
rp.JAK-21-13

JIHITPOBCHKOIO HallIOHAIBHOTO YHIBepcuteTy iMeH1 Onecst ['onuapa

IHepeBopcbka OJsiena

JlonieHT, kadeapa meaaroriku, JOMKIIHHOL Ta CIIeIiaibHOT OCBITH
(bakyJIbTET IMCUXOJIOTI] Ta CHeliaIbHOT OCBITH

JIHimpoBChKUIA HallloHATBHUHN yHIBepcuTeT iMeH1 O. ['oHuapa

CyuacHa pedopMa TOMKIIBHOI OCBITH IIepeadadae 3aCTOCYBaHHS HOBUX ITiIXO/1B
JI0 OpraHizaili HaBYaHHS JITed 3 OCOOJMBOCTSAMH TNCHUXO(DI3UYHOTO PO3BUTKY,
CTBOPEHHSI JIJIsl HUX TaKUX YMOB, SIKI CIIPUSTUMYTh OTPUMAHHIO OCBITH BIAMOBIIHO J0
MOTEHIIIHHUX MOKJIMBOCTEH TUTHUHU Ta 3POCTAHHIO iX PIBHS YCHIIIHOCTI HAaBYAHHS.
VY cninmHICTh AOMIKIUIFHOTO HABYAHHS 0araTo B YOMY 3aJI€KHUTh BiJl TOTOBHOCTI TIUTUHU
1o HaBuaHHs. Came B JOLIKUIBHOMY BIilll MOBJICHHSI IUTUHU IMOYHMHAE BiAIrpaBaTu
KJIFOYOBY POJIb Yy (DOPMYBaHHI SIK MUCJICHHEBO-TICUXIYHOI A1SUTBHOCTI, TaK 1 YCHIIIHO1
coramzai.

Jlns  miTedd 13 3arajibHUM  HeIOpo3BUHEHHsT MoBiieHHs (3HM) xapaktepHa
CTEPEOTHUITHICTh 1 MIAOJOHHICTH MIA0OpPY CIHiB, IHAWBIAyalbHa HEPO3PI3HEHICTh
BHCJIOBJIIOBAaHb (JIIKM MPOJAIOTh B MarasuHi) [6]. 3BepTae Ha cebe yBary Mi3epHICTh
iHdopmarrii, 3akiageHoi B MPOMO3MIlsAX. B irpoBidi cutyaiii y AOMIKIIBHAT 3
HEJIOPO3BUHEHHSIM MOBJICHHS JIEKCUYHA HEJOCTATHICTH MPOSBIAETHCS B OLAHOCTI Ta
Her(epeHITiHoBaHOCTI CJIOBHUKOBOTO 3aI1acy, HEJIOCTATHOCTI J1€CTIBHOTO CJIOBHHUKA,
3aMIiHU CJIB 3a TOAIOHICTIO O0O0'€KTIB, HEMPAaBWJIBHOMY BXXMBaHHI a00 HE3HAHHS
okpemux ciiB [2]. I{i 0cOOIMBOCTI BUSBIISIOTHCS 3 PI3HUM CTYNEHEM BUPAXKEHOCTI 1
MEPENIKO/KAIOTh TTOBHOIIIHHOMY CIUIKYBaHHIO. PO3IIMpEHHS! CIOBHUKOBOTO 3amacy
TITEN — OJTHE 3 BAXKJIMBUX 3aBJaHb BUXOBAHHS JTUTHHU JONIKUTEHOTO BiKy. Y TOUHEHHS
Ta 301JIBIIICHHST CJIOBHUKOBOTO 3aIlacy I'pa€ BEIUKY POJb Y PO3BUTKY MOBJICHHEBOI
TUSITBHOCTI: YUM Oaratimii CIOBHUKOBUM 3arac TUTHUHH, TUM TOYHIIIE BiH yMae, TUM
Kpallle po3BUHEHA HOro MoBa. 3peliToro, JOT1YHO 0araTa MoBa € 3allOpyKOIO YCHiXy B
0aratbox chepax 3HaHb. OBOJOIHHS CIIOBHUKOBUM 3al1aCOM Yy JAOIIKIILHOMY Billl Ma€
BEJIMKE 3HAYEHHS NJis YCIIIIHOTO HaBYaHHS B IIKOJI, TOMY YMM paHilie ¢axisii
3MOXKYTh 3MIHUTH HEBIAMOBITHUM X17] PO3BUTKY IUTUHU, TUM 1€ CTAaHE BAXJIMUBIIIIE.

Jloronennuna poboTa 3 PO3MIMPEHHS OOCATY CIOBHUKA BKJIIOYAE€ yTOYHEHHS
3HAYEHHS CJIB, HASBHUX y TACHUBHOMY CJIOBHHKY, aKTyalli3alii0 iX y MOBJEHHI,
3HAMOMCTBO 3 HOBHMH CJIOBaMU. 3aBJaHHS 1 3MICT JIOTOTIEAMYHOT pOOOTH BUTUTHBAIOTh
3 aHaJi3y CTPYKTypH MOBJICHHEBOTO TMOPYIIEHHS, a TaKOX 30€peKeHHX Ta
KOMITEHCATOPHUX MOXJIMBOCTEH quTHHH. HaBuanpHUI MaTepiall, METOANYHI TPUHOMU
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KOXHOTO eTaiy poOoTH nepeadadaroTh MOCTYNOBE YCKIIAIHEHHS, ajie 3 000B'A3KOBOIO
OTOpPOI0 HAa Te, U0 y OUTHHH BKe C(HOPMYBAIOCS CHOHTAHHO ab0 B pe3yJbTaTi
MONEepPEeaHbOI JOroneauyHoi podoTu [3].

30arayeHHs CTOBHUKA 1 ysABIIEHB y mitei 13 3HM iiae 3araabHUMU 7151 TOTIKITBHST
[UIIXaMH: CIOCTEPEKEHHS 38 HAaBKOJIMIITHIM, 3HaHOMCTBO 3 XYI0’KHBOIO JTITEPaTypoIo,
00pa30TBOPYKUM MHUCTELITBOM, HACIITyBaHHS TPOMOBH CTaPILIKX, OBOJIOIIHHS PI3HUMU
HAaBUYKaMU 1 BMiHHSAMY, irpu. Ha [ etani noroneanyHoi poOoTH AITSIM JAIOTHCS HA3BU
TUX TIPEIMETIB 1 JiH, 3 AKUMU JTUTUHA CTUKAETHCS MOAHS. JIUTHHA BUUTHCS PO3YMITH
Il CJIOBA Y MOBJICHHI OTOUYIOUMX, ITPABUJIBHO CITIBBIIHOCUTH iX 3 TUMU IIPEAMETaMH 1
JisSIMU, SIKI BOHU M03Ha4atoTh [1]. 30araueHns abo yTOUHEHHS CIOBHUKA 1 YSBJICHb Y
nitert 13 3HM npoBoauThes, mepil 3a Bce, B irpoBiit gopmi. Irpu, mocraBisroun
3aJI0BOJICHHS JITSIM, CTBOPIOIOTH CIPHUSITIMBI YMOBH, MPU SKUX JIUTHHA MIIHIIIE
3amam'sitae HOBe cJioBO. Jloromen abo BUXOBaTeNb CIEHIaIbHO OPTraHi30BYIOTh ITPH 3
THMHU ITpalllKaMH, Ha3BH SKUX CIiJ AaTu AiTsM. Tak, ajis 30araueHHs CJIOBHUKA 3a
TeMor0 «Omsr» MOKHA IPOBECTH TPy 3 JISUIBKOIO, Y SIKOi € MOBHUW HAOlp OUIM3HU; 3
TeMn «YacTHHU TiJIa JIIOMWHW» MOYKHA OPTaHI3yBaTH KyHaHHS IUIACTMACOBOI JISITBKH
y BaHHOUIli. [Ipyu 3HAIOMCTBI 3 HOBUMHM CJIOBAMH BaXXKJIMBO CTBOPUTHU 3aI[IKABJICHICTh
y IiTed, eMouliliHy arMochepy. BaxxnuBo, mo0 y mboMy MpoIieci Mi3HaHHS HOBOIO
Opano ydacTb sIKOMOra OuIbllI€ aHaIi3aTOpiB AMTHHH: 31p, KIHECTETUYHY BIIUYTTH,
JIOTHK, HIOX, CIyX. Tak, BIAIITOBYIOUHW JISITBKAM YalOBAaHHSA, JIOTOIE] MOXE B3SITH
CIpaBXHI MPOAYKTH XapuyBaHHS: IyKEPKHU, IEUUBO, SITOIU, MOJI0KO. Koiu BCi Jsu1bKU
«HAroJ0BaH1», JITH MOYMHAIOTH MpUromanucs cami. Jloronea abo BUxoBaTeNb IIe 1
11€ pa3 3aMuTy€e KOXKHY AUTHHY, 1110 BiH iCTh, [0 HOMY AaTH. SIKIIIO IUTHHA I1I€ HE BMI€
BI/IMIOBICTH, BiH MOKa3ye Oa)kaHe, a JIOTOIIe]l CaM Ha3WBa€ BIMIOBIIHE CJIOBO.

Bixe Ha mepmiomy etami JITSM YWTAIOTh XYJOXKHIO JITEpaTypy, PO3MOBIIAIOTH
ka3ku. [Ipu oMy HeoOXigHO, MO0 YWUTAHHS, PO3IMOBIJAHHS CYIPOBOJKYBATHCS
MOKa30M XYJIOXKHIX OapBUCTUX LIIOCTPAIlill, IrpallloK, MOKa30M 1HCIIEHYBaHb. 3aHSTTS
3 JIIUIGHHS, MAaJIOBaHHsS, TPYJOBa MISUIBHICTh JIT€H TEX BUKOPUCTOBYETHCS
jJoroneAoM sl 30aradeHHsl CJIOBHHMKA 1 ysBiIeHb. Hampukian, temy «OCHOBHI
KOJBOPH» 3PYYHO TPOBECTH Ha 3aHATTI 3 MalOBaHHA 4M JiruieHHs. BuxoBatenb
MOKa3y€e 1 Ha3UBa€ KOJBbOPOBI OJiBILI. J[ITM MaltOIOTh HUMHU MOpanopi, Kyl 1 T. 1.
[Tenaror 3anuTye KOXXKHY IUTHHY, SKHUM OJIBIEM TpebOa MalfoBaTH YEPBOHHUMA Ky,
CUHS KyJiA 1 T. I. SIKIIO NWTHHA 1€ HE MOXE CKa3aTH, 110 BiH MOKa3ye MOTPiOHMIA
oniBerlb. HaBiTh peXWMHI MOMEHTH - MPOTYJISIHKA, NPUAHATTS TKI 1 T. I. —
BUKOPUCTOBYETHCSI JIOTOTIEOM JijIsi 30aradyeHHsl CJIOBHHMKA JITEH 1 ysBIICHb. TaK,
JIOTIOMAararoud TUTHHI 3HATA COPOYKY, JIOTome] ad0 BHXOBATENb MPOMOBIISIE CJIOBA:
copouka, smimu, TOOTO nae cmoBecHi iHCTpykmii [5]. Ha I erami, xonm joromex a6o
BUXOBATEJIh TOBOPUTH OLIBIIE caM, 3pa30K MOBJIEHHS JOPOCIUX HAaO0yBae 0COOJHMBO
BEJIMKOT0 3HaueHHs. MOBa OTOYYIOUHX IOPOCTUX TOBUHHA BIIMOBIIATH TPAaMaTUIHUX
HOPM PI1JHOI MOBH, IMOBUHHA OyTH CIOKINHOO, TO0OPO3UUIMBOIO MO TOHY, BUPA3HOI,
BHUPA3HOIO 1 3pO3YMUJIOI0 3a 3MicTOM. BaxkiuBo, mo0 M0pociuii y CBOiMl IIPOMOBI,
3BEPHEHOI JI0 JWUTUHM, JlaBaB I[IOBTOPEHHS THUX CJiB, fKI HEOOXIAHI IS
3anaM'ssTOBYBaHHS.
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OcnogHe 3aBaanHs Il eTany - 3a0X04yBaTH NparHeHHs IUTUHUA TOBOPUTH, X0ua O
JeneTHo. Y Led mepioj AITH MOBMHHI YTOYHWUTH YSIBICHHS MPO Ti MpEeIMETH, Jii,
SBUINA, 3 SKAMH BOHHM To3Haiiomwmmcs Ha | erami. [Ipm 1mpomy niT BYaThCS
CaMOCTIHHO HA3MBAaTH HEOJHOPA30BO MOYYTHMH CJIOBaMH, BXe J00pe 3Haiomi
MpeIMeTH 1 sIBUIIa. Y 1ei yac y MOBJICHHI JiTel 0araro JIemeTHUX 1 CIPOIICHHUX CIIB.
I HauMU aUTHHA MOXE TOKM KOpHCTyBaTHCs. Temep Bke JIOTOMEN Ha BCiX 3aHATTSIX
OUIBII HAITOJIETJIMBO JIOMAracThbCs MOBJIEHHEBHUX BIINOBIIENW Bix miTed. Bimmosimi
KECTaMHU HE 3a0X0UYYIOThCS.

Ha Ill eTani nuTrHa MOYMHAE BKJIIOYATH B CBiM CIIOBHHMK HABITh TOPIBHAHO CKJIAHI
CJIOBa, SIK1 CIIELIJIbHO HE 3ay4yyBajuCs Ha 3aHATTAX. Y Iied Mepioj] y MOBI JIITEH 13
3HM nposiBIAIOTECS YUCIIEHHI CHOTBOpPeHHsA. JlJis X yCyHEHHS Ta MONepeKeHHS
Joromnes 3HAMOMUTH MdITeH 31 CKJIAIOBOI CTPYKTypolo ciiB. JlatoTbes TEpMIHM:
«CIIOBO», «4YacTUHA cioBay (Mi3Hile «ckiaa»). CkiagoBui aHam3 MOETHYETHCS 31
3BYKOBUM. [IpOBOIUTBHCS Tpa <« KHUBI CKIAIU» aHAJIOTIYHO TPl B <OKHUBI 3BYKHY.
[TocTynoBo Bcl JieneTHI coBa Tpeda 3aMIHIOBATH MIOBHO3HAYHUMMU: HE my, @ KKOPOBAY,
HE «IETS», a «IiBEHb». AJie NesKe CIPOLICHHS BaXXKUX JIi BUMOBHU CIIB IOKHU
J0MmycTUMO. [[ITW TOBMHHI OTpUMATH Ha LIbOMY €Taml €JIEMEHTapH1 BIJOMOCTI MPO
KOPHUCTB 1 LIKOAY TBAPHUH, CIIOCIO iX KUTTA. Y Lel Nepio]] MIOYNHAETHCS CUCTEMATUYHE
O3HAaHOMJICHHSI 3 POCIIMHHUM CBITOM. J[iTH 3HAOMJISATHCSA TUIBKU 3 TUMH POCIIMHAMM,
SKI BOHM MOXYThb O€3MOCEpEHbO CIoCTepiraTu. TemMaThka pO3MIMPIOETHCS 1 3a
paxyHok Temu «[Iparns mozaeit». L{s Tema tex nependavae 6e3mocepeine CIPUNHSTTS
aiteil. ToMmy BOHM 3HalOMIISTBCS 3 POOOTOIO JIOrONEAa, BUXOBATElNs, MOMIUYHUKA
BUXOBAaTesl, MEAUYHOI CECTPH, KyXapl. Y CBOIX CIO’KETHO-POJILOBHX 1rpax JITH 0X04e
HACIIIYIOTh Mparll MuX Jroaei. J[iTh 4acTo rparoTh B «IUTSYUA camok». Cepen HUX
3'IBIIIETBCS 1 «BHXOBATEIbY, <JIOTOMEI», 1 «MEINYHA cecTpa». Taki irpd MOTpiOHO
320X0UyBaTH: 3a0€3NeYUTH HEOOXITHUM OOJaJHAHHIM, aTpUOyTamMu, CIPSIMOBYBATH
rpy, MiIKa3yBaTH HOBI BapiaHTu [4].

Ha IV erani npoaoBxkyeThcsi poOOTa 3 yTOUHEHHS BUMOBH CJIiB, IO 30arayeHHIo
CJIOBHHMKA 1 YSIBJIEHb 3a PAXyHOK MOBTOPEHHS 1 MOTJIMOJIEHHA 3HAHOMHX THUM, 3a
paxyHOK BKJIIOYCHHsI HOBUX. [lornnOieHHs: 3HAHOMUX TE€M 1 PO3MIMPEHHS] TEMAaTHKU
iije B OLIbIIIN MIp1 32 paxyHOK aOCTpaKTHHUX YsBJIEHb. [[ITH 3HAMOMIIATBCS 3 TOpAMHU
POKY, 3 OpraHaMu POCIIHH, SIK1 HE 3aBKIU MOKHA CIIOCTEPIraTH: KOPIHHS, JIUCTS, KBITH,
mioau. Ha npoMy erari ITU HE MOBUHHI KOPUCTYBATHUCS JENETHbIMH clioBaMH [1].
BoHu HaOyBaroThb HaBHUYKH CAaMOKOHTPOJIIO 32 IPOMOBOIO 3aBISKH aHAI3y MOBH
TOBApHIIIB 1 CBO€EI. /{151 30araueHHs CTIOBHUKA 1 ySIBIEHbh BUKOPUCTOBYIOTHCS TIEPIIT 32
BCE HATypalibHI MNpeAMETH, Iii Ta SBUILNA, SKI JITH MOXYTh O€3MocepeHbO
croctepiratd abo Opatu B HHX yd4acTh. [IIMpOKO BUKOPUCTOBYIOTHCS IrpH 3
KapTUHKaMHu, Ha0opu OYJIBEIbHOTO MaTepialxy, KHUTH 3 UTIOCTPAIlIIMH JUIs
JOTIKTHHSIT.

TakuM YMHOM, OCOOJMBOCTSMH CIIOBHUKOBOTO 3amacy JAiTed 13 3arajbHuUM
HEJOPO3BUHEHHSIM MOBJIICHHSI € TIOBHE HE3HAHHS, HETOYHE PO3YMIHHS 1 BXKHWBaHHS
HU3KH CJIiB, 3aMiHa BUJIOBUX MOHSTh POJOBHMHU 1 HABIAKH, B3a€MO3aMiHa O3HaK. Y
CJIOBHUKY JIITEH Majo y3arajibHIOIOUYUX MOHSATh, MPAKTUYHO BiJCYTHI CHHOHIMH. J[iTH
MOXYTb B YTBOPEHHI IMEHHHUKIB 32 JIONOMOTOI0 3MEHITYBAJIbHO-TIECTIMBUX CY(IKCIB,
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oOMEeKeHU JIeKCUYHMI 3amac, 6araTopa3oBe BUKOPUCTAHHS OJHAKOBO 3BYYHUX CIIiB
3 PI3HUMH 3HAYEHHSIMHU POOUTH MOBJICHHS O1THUM 1 CTEPEOTHUIHHUM. Y 3B'SI3KY 3 LIUM
30araueHHsl CIIOBHUKOBOTO 3aracy € OJHUM 3 OCHOBHHMX 3aBJIaHb JIOTOKOPEKIIIIHOT
po0OTH 3 TITHMU IaHOT KaTEeropii.
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THE KEY TRENDS AND FIGURATIVE WORLD OF
CONTEMPORARY TATAR POETRY IN KAZAKHSTAN

Mashakova Ainur Kasymzhanovna,
PhD Philology, Leading researcher,

M.O. Auezov Institute of Literature and Art,
Almaty, Republic of Kazakhstan

In Kazakhstan the poetry in the Tatar language is represented mainly by the writers
of the older generation. We can get an idea about the key trends and figurative world
of modern Tatar poetry by studying the poetic collections of G. Khairullina, R.
Abdusalamov, N. Usmanova and R. Guzairov. Poets R. Shakirov, F. Faizullina, G.
Gallyamova and others publish their poems on the pages of periodicals.

The creative work of poet Timer Zagit (real name G.T. Hayrullin) is very revealing.
Over the past two decades he has published a number of poetic collections «My Friends
Thoughts and Melodies» (1997, co-authored), «A Letter to Kazan» (1998), «The Funny
World» (1999), «My Words Will Remain with You» (2000), «Traces in the Sand»
(2004), «The People Called the Tatars» (2005), «At the End of Life» (2009) and «I
Went Out on the Road» (2012).

The lyrical hero of Timer Zagit uses the following words to describe his country:
«the motherland», «the native land», «the native place», «the land of fathers and
grandfathersy», «in a foreign land»; «the dear land of fathers and grandfathers», «my
only fatherlandy, «my native place». In these poems, the emotional attachment of the
poet to his homeland is expressed through the epithets «dear», «perfect» and «sacred».
The motherland of the hero is associated with the memories of his childhood and
youth: the first timid steps on the ground, parental affection. Simulating the image of
his homeland, the poet draws upon folk song traditions, actively exploits the potential
of the Tatar ancient epic tradition.

In the poems about his native land, the poet develops the theme of preserving
natural resources and the careful attitude to nature («Dried River», «Heathy, «Native
Land»).

In the poems of Timer Zagit the thoughts about his homeland closely intertwine
with his reflections on the fate of his native language («Concerns about My Native
Language», «Native Language»). His protagonist associates the loss of the native
language with the loss of Tatar identity («Is there the Tatar language...»). When
portraying the Tatar nation, the poet characterizes its members as farmers («You’ve
Really Lost Your Name...»).

When thinking about the tragic consequences of the loss of statehood during the
fall of the Kazan khanate, Timer Zagit captures negative changes in the national
character and psychology of the Tatars («It looks as if you got used to being slaves...»).
Portraying the life of modern Tatars, the poet often appeals to the heroic past of the
Tatars, extensively using antithesis.

256



PHILOLOGY
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

In his poem «I Think I Am a Nationalist» Timer Zagit seeks to comprehend the
nature of national feeling and expresses his disagreement with the myths about the
Tatars prevailing among ordinary people (the Tatar-Mongol component).

The attention of the reader is drawn to the historical memory of the nation in such
poems as «Atillay, «The Great Muhammad», «The Golden Horde» etc. The poems of
Timer Zagit are full of sincere gratitude to his ancestors and his desire to be like them
(«A Letter to My Grandfather», «My Dad»).

In the poem «My Bulgar» the poet writes with admiration about the former
greatness of the Bulgar civilization. He imagines his distant ancestor to be a brave
warrior riding a hot Tulpar, a defender of the native land and home.

Heroes-Batyrs become a part of the Tatar national myth in Timer Zagit’s poem
«Brave Sons of Freedomy. The gallery of the legendary sons of the Tatar people is
opened by Mamich-Birde, centesimal Knyazh, one of the leaders of the rebel
movement during the Kazan war 1552-1556. His companion in arms, Nogai Mirza Gali
Akram, is also mentioned in the poem. The author speaks about Sarah-Batyr, Ahmed
bahadir and Djan-Gali with great respect. The words of praise are also addressed to the
leaders of the Bashkir uprisings: Batyrsha, the ideologist of the Bashkir uprisings of
1755-1756, and Karasakal, the leader of the Bashkir uprisings of 1735-1740. The poet
Is proud of the glorious past of his people.

In the reflections of Timer Zagit’s lyrical hero the Tatar world emerges as part of
a uniform Turkic space.

For Timer Zagit, people of art have become a personification of the national spirit,
the quintessence of Turkism. The continuity of poetic traditions makes itself known
in his didactic poetry («Traces Left in the Sand», «A Mountain Rivery).

Similar motives can be easily found in the works of another representative of the
Tatar literary — Ravil Guzairov, the author of books «The Course of Life —the Sadness
of the Heart» (2001); «This Happiness is Enough for Me» (2014) and «Do Not Let
Fate Separate Us from Each Other!» (2014).

Nostalgia for the homeland permeates the poems «Will it Be Destined?», «I Miss
My Home Village», «My Kazan», «Do Not Leave Your Homeland!», «I’ve Come to
You!». R. Guzairov follows folklore and song traditions when creating his works. The
folk-poetic imagery has an impact not only on the form but also on the basic ideological
conception of the works. R. Guzairov talks with his readers about the sanctity of such
feelings as love for the Motherland.

In the poem «The Country of the Tatars is Tatar!» the poet reflects on the issue of
Tatar statehood. In the reflections of the poet, the River Idel acquires the features of
the River of Time. Peering into the water column, R. Guzairov comprehends the tragic
page of the history of the Tatars — the fall of the Kazan khanate. At the end of the poem
the poet expresses his belief that the homeland of the Tatars will retain its unique Tatar
features, if the souls of his compatriots preserve the Tatar spirit.

The image of Kazan in the poem «My Kazan» is mythologized. For the poet’s
lyrical hero it is the city with a millennial history, the city of legendary ancestors. In
the structure of the chronotope, the Suyumbike Tower, is transformed by the poet into
the witness of the exploits of Kazan’s defenders. An interesting finding of the author
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Is in his comparison of the city with an oak, Tatar clans with a nest, and himself with a
bud on its branch.

In «I’ve Come to Youly», the image of Kazan becomes «Shehri Kazany. In the
chronotope of the Tatar capital the images of the Kremlin and Lake Kaban possess a
great emotional impact. The poet feels joy and admiration when meeting with the
ancient city. Within the oriental and folk traditions the city is endowed with the features
of a blossoming garden.

Like T. Zagit, R. Guzairov reflects on the nature of the Tatar national character.
The poet admires Tatar patience («Our Nation was Patient») and resents Tatar disunity
in «Why Are We So Divided?».

In the poem «I am Tatar» the poet reflects on the nature of his nationality. R.
Guzairov reflects on the commitment of the Tatars to the ideals of their nation. The
poet derives moral satisfaction from being a representative of his nation, which has left
its deep mark in history and has achieved fame through its wise actions and deeds and
has preserved the treasury of folk wisdom in its folklore.

We can also get an idea of the specifics of the ethnic identity of the Tatars in
Kazakhstan through our acquaintance with the collection of poems «lzge tugan telemy
(«My Holy Mother Tongue», 2012), which represents the works of amateur poets [1].

Thus, in the poem «Kazan is 1000 Years Old» R. Kh. Abdusalyamov praises Kazan
as the Tatar capital city, and the centre of the cultural life of the Tatar people. His
lyrical hero is proud to belong to the nation that gave birth to so many brave sons.
Kazan was glorified by the poets Kul Gali, Imam Shahabuddin Marjani, public figure
Gayaz Ishaki and artist Baki Urmanche. By including these names in the orbit of the
cultural myth, the poet depicts the life of the city in the context of time. This contributes
to the extension of the chronotope, and stresses the importance of the city in the life of
Bulgar, the Kazan khanate and modern Tatars [1]. Another poem «The Patient Tatars»
contains the poet’s appeal to his contemporaries not to seek their fortune abroad, but
to devote themselves to the service of the Motherland. Considering the distinctive
features of Tatar character, R. Kh. Abdusalyamov indicates that the love of freedom is
a Tatar character trait. It was their passion for freedom that caused our ancestors to
wander around the world. The poem ends with an appeal to contemporaries to be
patient and devote themselves to the Motherland. Again, like other poets, the author
uses the image of a Tatar riding Akbuzat, with the heart of a snow leopard. In this way
ancient archetypal images, associated with the Tatar people, come to life in the
imaginative world of the poem [1].

In R.Z. Ahmetgalieva’s poem «A Tatar Song» a long Tatar song is converted into
a force connecting generations [1].

How great the concealed bitterness is in M.Y. Nazyrov’s poem «The Tatar
Language». It is an emotional confession of a man, who realized his ethnic identity
only in his declining years. In the poem, the native language becomes the nation’s
cultural code and getting to know it filled the lyrical hero of the poem with great joy
[1].

In his poem «A Youth House Party» Sh.Sh. Sagautdinov invites his readers to
plunge into the atmosphere of an aulak 6y. The author managed to convey brilliantly
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the game element of youth gatherings. The utterances of the lyrical hero addressed to
his friends, the accordion player, as well as the inclusion of takmaks in the text allow
the author to describe the features of folk rituals [1].

Thus, the article reflects contemporary Tatar poetry in Kazakhstan using the
example of the works of Timer Zagit and Ravil Guzairov — the authors of a number of
poetry collections published in recent years. In addition, attention is paid to the poems
of R.Kh. Abdusalyamov, R.Z. Akhmetgalieva, M.Y. Nazirov, Sh.Sh. Sagautdinov.

References:
1. Izge tugan telem. — Astana: Berkut-Print, 2012. — 130 b.
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LIMINALITY AND DIASPORIC SUBJECTIVITY IN
TURKISH-LANGUAGE DRAMA IN GERMANY:
THEMATIC DOMINANTS BETWEEN HOME AND EXILE

Ipymkoschka Ipuna BirasiiBna
1. Gi107.H., ipod., mpodecopka kadeapu iHO3EMHUX MOB
HH iactutyTy mixkHapoauux BigHocuH KHY imeni Tapaca IlleBuenka

The thematic landscape of contemporary Turkish-language drama in Germany has
evolved into a complex and multidimensional field, where identity, migration, and
cultural hybridity intersect. Turkish-German playwrights articulate their experiences
through dramaturgical frameworks that foreground issues of displacement, institutional
marginalization, female subjectivity under patriarchy, generational tensions, and crises
of cultural belonging. This corpus of work is marked by an intricate interplay between
the personal and the political, with frequent deployment of autobiographical elements
that, rather than functioning as mere biographical data, serve as modes of cultural
representation and performative self-positioning.

A central conceptual axis in many of these dramatic texts is the notion of “in-
betweenness” — a condition of liminality whereby subjects navigate their identities
between cultures, languages, and national discourses. This in-betweenness is not
presented as a deficiency or lack but as a productive ontological space that enables
aesthetic innovation and socio-political critique. From a literary perspective, it
resonates with theories of cultural hybridity (Bhabha) and diasporic subjectivity,
manifesting in dramaturgical structures that defy linearity and embrace multiplicity [2].

One illustrative example is Perikizi by Emine Sevgi Ozdamar, whose autofictional
dramaturgy blurs the boundaries between memory and imagination. The protagonist's
psychological dislocation is rendered through non-linear narration, poetic diction, and
intercultural intertextuality, oscillating between Istanbul and Berlin. Ozdamar's work
illustrates the tension between linguistic alienation and creative agency, using the
Turkish and German languages not only as tools of communication but as semiotic
markers of identity [1].

Similarly, the collaborative piece Verriicktes Blut by Nurkan Erpulat and Jens
Hillje appropriates Schiller’s Die Réuber to construct a postdramatic framework where
classical German canon is reinterpreted through the lens of multicultural classroom
dynamics. The play incorporates verbatim theatre techniques, drawing on authentic
speech acts and interactions among students of migrant backgrounds. Its polyphonic
structure and code-switching mechanisms foreground the power dynamics embedded
in language and knowledge production. Critics have lauded the play as “the hit of the
season” and noted its capacity to “juggle social explosives” while surpassing its
cinematic predecessor [3].

A further exploration of female agency is evident in Schwarze Jungfrauen by
Feridun Zaimoglu and Giinter Senkel, which presents a series of monologic
confessionals based on interviews with young Muslim women in Germany. Through
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monodrama, the text interrogates the intersection of gender, religion, and cultural
stereotyping. Each monologue constitutes a performative act of resistance against both
Orientalist discourse and familial patriarchy, aligning the text with feminist
performance theory and testimony-based dramaturgy. As one character asserts, “I am
a Muslim girl, and sex before marriage is not allowed!” [5]. The play has been
described as “provocative” and “full of human longing,” challenging the stereotypical
image of the veiled, oppressed Muslim woman [4].

Crucially, these dramas utilize intermedial forms, incorporating visual, musical,
and performative elements that subvert traditional mimetic representation. The theatre
becomes a site of cultural negotiation, where memory, history, and identity are not
merely portrayed but constructed in the moment of performance. The aesthetic of
fragmentation — including interrupted monologues, multilingual dialogue, and
symbolic mise-en-scéne — | mirrors the discontinuity of migrant experience.

Moreover, the recurrent use of Turkish and German within the same dramaturgical
space foregrounds language as both a barrier and a vehicle for empowerment. These
bilingual dramaturgies challenge the monolingual paradigm of national theatre,
positioning diasporic narratives at the center rather than at the margins. The presence
of Turkish on stage is a political gesture — an assertion of visibility and discursive
legitimacy within the dominant German cultural sphere.

In conclusion, Turkish-language drama in Germany constitutes a vital component
of contemporary European theatrical discourse. It reconfigures the notion of home and
exile not as binaries but as relational constructs, thereby complicating fixed notions of
identity and belonging. Through hybrid dramaturgical strategies and thematic
exploration of liminality, these plays articulate a counter-hegemonic poetics that is at
once deeply personal and profoundly political.
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CTBOPEHH 1 EKOCHCTEMM JJI1 HITTPUMKHA
IHHOBAHLINMHUX HAYKOBUX I1IEN

Jlakyma Haranis MuxaiijiBHa,

KaHauaaT GimocoPpChKUX HAYK, TOIEHT, TOIEHT

kadeapu Piocodii KuiBcbkoro HamioHaILHOTO YHIBEPCUTETY
OyniBHunTBa 1 apxiTekTypH (Kuis, Ykpaina)

Yepsona Jlecs MukoJiaiBHa

KaHauAat GpinocoCchKUX HAyK, CTapIIMi HAYKOBUM CITIBPOOITHUK,

MPOBITHUI HAYKOBUM CIIBPOOITHUK BIJILTY B3a€MO/I1i BUIIIOI OCBITH Ta PUHKY Ipaili
[nctutyty Bunoi ocitu HAITH Ykpainu (KuiB, Ykpaina)

HaykoBa ekocuctema sBisg€ COOOI0 CHUCTEMY, IO BKIIOYA€E JIOCITITHUIIBbKI
yCTaHOBH, (DIHAHCOBI 1HCTPYMEHTH, TEXHOJIOT14HI IJIaTGOPMH, OCBITHI MPOTPAMH,
JIEp>KaBHY TMOJITHKY, sIKa CIIPSIMOBaHa Ha MIATPUMKY 1HHOBAIX. [IpakTuyHa iHHICTH
TaKOi €KOCHCTEMH IOJIAra€ B CTBOPEHHI YMOB, JI€ HOBI 1J1€i MOXYTb OyTH LIBUAKO
IIPOTECTOBAHI, PO3BUHEHI Ta 3aCTOCOBAaHI AJs PO3B’S3aHHS pEaJbHUX IPOOIIEM.
Hamnpuknaz, ekocucremu KpemHi€BOT JOJIMHU 4K €BpONEHCHKI HAYKOBI Xa0u, Taki sIK
CERN, neMOHCTpYIOTh, SIK IHTETpallisi pecypciB CIpHsie€ MPOPUBAM Y TEXHOJOTIAX 1
HayIIl.

JInst cTBOpEHHS HayKOBOi €KOCUCTEMH IOTpIOHE AOocTaTHE (piHaHCYyBaHHA. bes
IIOrO0 HOBI i1l OyIyTh 3aluIIaTUCS HA cTajli KoHueniii. [IpakTuuni MexaHi3Mu
(1HaHCYBaHHS BKJIIOYAIOThH JI€pP>KaBHI IPAHTH, BEHUYPHI 1HBECTHUIi, KpayAdaHIuHT,
3asiyueHHs Oi3Hecy. Hampukian, nporpamu Horizon Europe B €C abo National
Science Foundation y CIIIA [9] HagatoTh rpaHTH Ha BUCOKOPU3HUKOBI, aJie MOTEHLIMHO
PEBOJIOLIMHI TPOEKTH.

Jlst po3yMHOTO (hiHAHCYBAaHHS TIOTPIOHO CTBOPUTH MIPO30P1 TPAHTOBI MIPOTPaMHU 3
YITKUMH KPUTEPISIMU BIIOOPY; PO3BUBATH BEHUYPHI (POH/IU, OPIEHTOBAHI HA HAYKOBI
CTapTarnu; BIPOBAKYBATH MIKPOTPAHTH JJI NIBUJIKOTO TECTyBaHHSA 1/Iel HA paHHIX
eTamnax; CopHsITH TapTHEPCTBY YHIBEPCUTETIB 1 013HECY JUTsl KOMepItiaii3allii HAyKOBUX
PO3p00OOK.

B 1boMy KOHTEKCTI MOTPIOHO MiJKPECIUTH, IO CaMe€ OCBITa € IEHTPaJIbHUM
acriekToM y hopMyBaHHI 1HHOBAIIMHOTO MUCIeHHs. Cy4yacHl HayKOB1 BUKJIMKH, Taki
AK 3MiHa KJIIMaTy, po3po0Ka MITYYHOTO IHTEIEKTY, OTPEOYIOTh Mi>KIUCIUILIIIHAPHOTO
MIIX0y. YHIBEPCUTETH 1 JIOCHIIHULIBKI [IEHTPU MarOTh CTBOPIOBATH MPOrpamu, SKi
MOENHYIOTh 3HAHHS 3 PI3HUX Tally3ed — BiA O010JI0Tii A0 KOMIT IOTEPHUX HayK.
[IpakTHYHUM KPOKOM € OpraHizailis MKIUCUUILTIHAPHUX BOPKILIOMIB 1 JITHIX LIKLI
st oOMiHy nocBiioM. I[loTpiOHO BHOpPOBaKYBaTH MEHTOPCHKI IMpOTpamu, Je
JOCB1TYEH1 BUEH1 I0OMAaraTUMyTh MOJIOJJUM PO3BUBATH 1/1€1, 320X0UyBaTH CTY/ICHTIB
710 y4acTi B peaJbHUX HAyKOBUX MIPOEKTAX YEPE3 CTAXKyBaHHS.

CTBOpEHHS IHHOBALIHOT €KOCHCTEMHU HEMOKIIMBE 0€3 KyJIbTypHOTro acrnekTy. Ha
MpaKTHIl 1€ nependavae NOMyJsIpU3alliio HAyKu Yepe3 Melia, myOmiuHl 3axXo/u, sKi
JEMOHCTPYIOTh IIiHHICTh iHHOBaIK. [loTpiOHO OpraHi3oByBaTH HayKoBi (pecTuBami,
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KOHKYPCH JUIsl TOMyJIsipu3ariii i1ei, croproBatu meiamiatgopmu (YouTube-kanamnmy,
MOJKACTH) JUIsl BUCBITICHHS HAYKOBUX JOCATHEHb. CHPHUATH 1HKIIO3UBHOCTI,
3ay4yaroyu 10 HAyKH MPeICTaBHUKIB PI3HUX COLIATbHUX TPYII.

Bax1uBUM acrieKTOM CTBOPEHHS HAYKOBOT €KOCHCTEMH € TEXHOJIOT14Ha 6a3a, 110
BKJIFOYA€E JIOCTYyH J0 JIabopaTopiii, CYMEepKOMIT IOTepIiB, XMapHUX OOYHCIICHB 1
nporpaMHoro 3abe3mneuenHs. Hampukian, xmaphi miaatgopmu, Taki sk AWS abo
Google Cloud, 103BOJIIIOT, BUCHUM OOPOOJISATH BEJMKI 00CITH MaHWX O€3 3HAYHUX
BUTpAT Ha BJAacHY 1HPPACTPYKTypy. BaXXIMBUM €1€MEHTOM € CTBOPEHHS CHUIbHHUX
nabopatopii A gociKeHb. Takox moTpioHO BipoBaKyBath iHcTpymenTu I ays
aBTOMATHU3allll pyTUHHUX HAYKOBHX 3aB/IaHb.

BaxxinBy posb y CTBOPEHHI CIPHUSATIMBOIO CEPEIOBMIINA JIJIsi IHHOBAIlIN Bigirpae
Jep>kaBHa TOJITHKA. [IpakTU4HI KPOKM BKJIIOYAIOTH CIPOIICHHS MPOLEIYP
MaTEHTYBaHHs, 3HIKEHHS OIOPOKPATUYHHUX Oap’€piB 1 CTBOPEHHS MOJATKOBUX MBI
JUIsl KOMIIaH1M, K1 1HBECTYIOTh Y HayKy. Jlep’kaBHa MOJIITHKA B 1IbOMY KOHTEKCTI
nependaydae CIPOUICHHS MPOLEAYPH MOJAaHHS 3asBOK HA MAaTEHTH I HAYKOBIIIB,
CTBOPCHHSI HaIlIOHAJBHUX IPOTpaM IS MATPUMKH HAyKOBHX CTapTaIliB, PO3BHUTOK
MI)KHApPOJIHOTO CHIBPOOITHUIITBA ISl OOMIHY pecypcamH W 1AesiMU, BIPOBAKEHHS
3aKOHOJIaBCTBA, SIKE 3aXUIIA€ IHTEJIIEKTYaJIbHY BIACHICTh 1 CTUMYJIFO€ IHHOBALII].

Jnst Ykpainu cTBOpeHHsI e(PEeKTUBHOT 1HHOBAIIITHOT €KOCUCTEMH € CTPATETIYHUM
3aBJIaHHSM, OCOOJIMBO B YMOBAX MOBOEHHOTO BIAHOBIICHHS. ICHYIOTH MT€BHI BUKIIMKH B
[IbOMY HampsSMKy, a caMme: HeJocTaTHe (iHAHCYBaHHSA HAYyKH, BIJICYTHICTb KYJIbTypU
KoMepIiiaizaiii, HEIOCKOHAJICTh 3akoHoAaB4yoi 0a3u. Ho KpiM BUKIMKIB € 1
MEePCIEKTUBHU: BUCOKUW I1HTEJIEKTyalbHUN moTeHuian, IT-cekTop, sSikuil MOCTIHHO
3pocTae, MbKHapOJHA MIATPUMKA, MOTpeda y BiIHOBJIEHHI (MaciTabHI pyHHYBaHHS
CTBOPIOIOTH BEJIMUE3HUI MOMUT Ha 1HHOBAI[IWHI PIlIEHHS Y OYIIBHUIITBI, €HEPreTHII],
MEIUIIHHI).

VYkpaina, monpu 3Ha4H1 BUKJIMKH, 30KpeMa MOBHOMACIITAOHY BifHY, 1€MOHCTpPYE
CTIMKICTh Ta 3[aTHICTh O 1HHOBALIWA. YKpaiHChKI CTapTanmu Ta KOMIIAHiI aKTHUBHO
PO3BUBAIOTLCA Y Pi3HUX cepax, 0co0mBo B I'T Ta 000pOHHUX TEXHOIOTIAX.

3 T1odYaTKOM TIOBHOMACIITAOHOI BiWHM, YKpaiHa cTaja TOJITOHOM JIJIst
pO3pOOJICHHST Ta BOPOBAKCHHS 1HHOBAILIMHUX OOOpOHHMX pimieHb. lle onun 13
HaMOUIbII TUHAMIYHUX CEKTOPIB:

HpoHn Ta O€3MIOTHI CUCTEMH: YKpaiHa aKTUBHO pO3BHBAE BIIACHE
BupoOHuITBO BIIJIA, BKItOUarOuM pPO3BIAYBabHI, yAapHI Ta JIOTICTUYHI JIPOHH.
[Mpuknagamu € pizai tunu FPV-apoHiB, po3BigyBaibHI IPOHM-JIITAKH, a TaKOXK
MOPCHKI JPOHU-KaMiKaJI3e.

o Cucremu mpoTHAIl JpOHAM:  PO3POOJAIOTHCS Ta  BOPOBAKYIOTHCS
"aHTUIPOHOBI PYIIHUII" Ta 1HII CUCTEMH JUTs MpUuayieHHs Bopoxkux BITJIA.

« Kibepbesneka: 3 ornsiay Ha MOCTiHHI KibepaTaku, YKpaiHa aKTUBHO PO3BUBAE
pimeHHs y cepi KibepOe3nexu.

o Himera: cTtapran 3aiiMa€eThCsi pO3pOOICHHIM 3aXHINEHUX CHCTEM 3B'SI3KY, IO €
KPUTHUYHO BaXXJIMBUM B YMOBAX Cy4acHOi BIMHH.

VY cdepi MenuuuHA Ta OlOMpOTE3yBaHHS MOTPIOHO BUAUIMTU cTapram Esper
Bionics [4]. Lls koMmaHist CTBOPIOE IHHOBAITIiTHI 010TPOTE3H, SKi CYTTEBO MOKPAIIYIOTh
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AKICTh JKUTTS JIOAEH 3 OOMEXEHHMMH MOXJIMBOCTAMH. BOHM mpaiooTh Haj
YAOCKOHAJICHHSIM JIOJCHKUX MOXKIIMBOCTEH 32 JOTIOMOTOI0 TIEPEIOBUX TEXHOJIOTIH.

B KoHTEKCTI Aep:kaBHOI MOJITHKK YKpaiHa BXKUBA€ 3axoJiB Ais (popmyBaHHS
1HHOBAITIHHOT €KOCHUCTEMHU:

o Crpareris umppoBoro po3BuTKy iHHoBamii Ykpainm a0 2030 poky:
JOKYMEHT BU3Hauae OadeHHs] YKpaiHU K MPOBIAHOI KpaiHU y cdepl TEXHOJIOTIH Ta
1HHOBAIlI/, BCTAHOBJIIOIOYM CTPATETIYHI I, MPUHIUINA Ta HAMPSIMKH JIEPKABHOI
MOITUKKA JJIsl CTUMYJIOBaHHS IMdpoBoi TpaHchopmallii, mMATpUMKA Ol3HECY Ta
crapramiB. Cepen npioputetHux cektopiB: DefenceTech, MedTech, Al, EdTech,
Agritech, GovTech, GreenTech, HamiBOpOBIZHUKOBI Ta KOCMIYHI TEXHOJIOTI],
Oe3miaoTHI cucTeMH [3].

o Hauionanbuuii pona nociigkenb YKpainu: nisuibHICT POHIY CIpsIMOBaHA
Ha MIATPUMKY 1 PO3BUTOK JII€BOI, CTaNOi, MPOJYKTUBHOI Ta JMUHAMIYHOI HAYKOBOI
CHUIBHOTH B YKpaiHi, 3/[aTHOI TeHEepYyBaTH HOBE aKTyaJlbHE 3HAHHA Yy BIJNOBIAL Ha
MOTPEOU Cy4aCHOTO YKPaiHChKOIO CYCIUIBCTBA 1 iepKaBu. CBoro micito DoH1 6aunTh
TaKOX Y CTBOPEHHI B YKpaiHi CIPUATIMBOrO CEPEAOBHINA i MPUBAOIMBUX YMOB JJIA
pOOOTH YKPATHCHKUX Ta IHO3EMHUX HAYKOBIIIB. DOH/] MOKIMKAHUMN CIPUATH BCEOTUHIM
1HTerpalli yKpaiHChKOi TOCITHUIIBKOI CIUIBHOTH JI0 CBITOBOTO HAYKOBOTO MPOCTOPY
HUISIXOM M1JBUILIEHHS ii KOHKYPEHTO3JaTHOCTI i MOCUJIEHHS CIIBIpalll 3 IHO3€EMHUMU
TOCIITHULIBKUMHU MEPEKAMH i cepeJOBUIIIAMU B 1HTEpecax Ykpainu [1].

o Ykpaincbkuii poHA cTapTANiB: MIATPUMYE CTAPTANK Ta IHHOBAIIHHI IPOEKTU
yepe3 TpaHTH Ta iHII (PiHAHCOBI THCTPYMEHTH [5].

CTBOpEHHSI €KOCUCTEMH ISl MIATPUMKH I1HHOBAIIMHMX HAYyKOBUX 1JIed — 1€
JIOBFOCTPOKOBUH IIPOEKT, IO BHMAara€ CHCTEMHOTO ITiJIXOAY, IMOJITHYHOI BOII Ta
CHUTBHUX 3YCHJIb YCIX 3aIlIKaBIEHUX CTOPiH. JIuie Tak MM 3MOXEMO MEPETBOPUTU
HAyKOBI BIIKPUTTS HA peaibHi 3MiHH, 1[0 CIPUATUMYTh MTPOLIBITAHHIO CYCHIJILCTBA Ta
3a0€3Me4YEeHHI0 KOHKYPEHTOCIIPOMOKHOCTI Y KpaiHU Ha CBITOBIN apeHi.

Cnucoxk Jgireparypu:

1. Hamionaneauii ona mociimkens Ykpainn. URL.: https://nrfu.org.ua/about-
us/the-mission-and-purpose-of-the-foundation/

2. Ctpareriuamii  twan  Ha  2025-2027 pp. URL.:  https://horizon-
europe.org.ua/uk/about-he/strategic-plan-2025-2027/

3. Ctpareris 1udpoBoro po3BUTKYy iHHOBamiii Ykpaiaum mo 2030 poky. URL.:
https://winwin.gov.ua/assets/files/WINWIN_%D0%9E%D1%81%D0%BD%D0%B
E%D0%B2%D0%BD%D0%B0%20%D0%BF%D1%80%D0%B5%D0%B7%D0%
B5%D0%BD%D1%82%D0%B0%D1%86%D1%96%D1%8F.pdf

4. YxpaiHcbkuli BUpOOHUK OioHiuHMX mpote3iB Esper Bionics 3amyuus $5 muH
inBectuni. URL.: https://dou.ua/lenta/news/investment-in-esper-bionics/

5. Vkpaincekuit ¢pong crapranis. URL.: https://usf.com.ua/

6. YrpaBninHs 1HHOBaLIMHUMM TpoliecaMu B Mexxax ekocuctemu / P. ITlatopa,
H.B. Yopnonuceka // JIbBiB : BumaBuuiro JIbBiBchKOi omiTexHiku, 2011. — 216 c.

7. Etzkowitz H. The Triple Helix: University-Industry-Government Innovation and
Entrepreneurship. — Routledge, 2017. — 328 p.

264



PHILOSOPHY
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

8. Fransman M. Innovation Ecosystems: Increasing Competitiveness, 2018,

DOI:10.1017/9781108646789
https://www.researchgate.net/publication/327864962_Innovation_Ecosystems_Increa

sing_Competitiveness
9. U.S. National Science Foundation. URL.: https://www.nsf.gov

265



TECHNICAL SCIENCES
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

INTELLIGENT CONTROL OF WATER COOLING
SYSTEMS USING LSTM NEURAL NETWORKS UNDER
ENVIRONMENTAL UNCERTAINTY

Aghamatov Stanislav
Doctoral Student
Azerbaijan State Oil and Industry University

Abstract: The increasing complexity of industrial processes, especially in cooling
and water treatment systems, demands control methods that adapt in real-time to
changing environmental and operational conditions. This paper presents an Al-based
control system built around Long Short-Term Memory (LSTM) neural networks to
dynamically manage water cooling operations in the presence of external factors such
as wind speed, temperature, and vibration. The proposed system significantly improves
adaptability, resource efficiency, and predictive capability in industrial settings.

1. Introduction

Traditional water cooling systems operate with static setpoints and thresholds,
unable to adapt to fluctuating external conditions such as wind, temperature, or
contamination levels. As a result, they often fail to achieve optimal performance or
efficiently manage energy and water resources. In this study, we propose an intelligent
control model using LSTM neural networks that continuously learns from internal and
external process variables. The model dynamically adjusts control parameters in real-
time, significantly increasing the system'’s responsiveness, robustness, and efficiency.

2. System Architecture and Methodology

The intelligent control system is designed to interface with various sensor inputs—
such as temperature, humidity, wind speed, vibration levels, and water contamination
parameters. It regulates two key actuators: asynchronous motors driving pumps (for
water pressure) and fans (for air flow rate). Control decisions are based on the LSTM
network's interpretation of both real-time and historical data, enabling dynamic
switching between two operation modes:

« Regime 1: Air Suction — Used during hot conditions; effective in cooling but
resource-intensive.

« Regime 2: Air Blowing — Used when external air is cool enough, conserving
water and energy.
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Figure 1: LSTM Prediction vs Input Sequence
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Figure 1: LSTM Prediction vs Input Sequence

3. LSTM Neural Network Design

The core of the system is the LSTM model, designed for time-series prediction and
adaptive control. Each LSTM cell consists of:

. Forget Gate: Removes irrelevant information.

« Input Gate: Updates cell state with new information.

« Output Gate: Produces the output state based on updated memory.

Memory cell ™
internal state C,
Crf\
Forget Input |
nput
ga‘ie gate ncf de Ougfe”t
| o] ¢ Itanhl ”I o |
Hidden state H
Hn’—l \ ( t
|
Input X,

FC layer with Elementwise
|I| activation function operator _L. Copy | Concatenate
Figure 2: Simplified LSTM Cell Structure

The model architecture includes an input layer (for sensor data), hidden layers with
LSTM units, and an output layer that generates control signals. The use of
backpropagation through time (BPTT) and gradient descent algorithms allows the
network to learn predictive patterns from system dynamics.

4. Results and Integration

The system was tested under realistic simulation conditions using real-time API-
based environmental data. The LSTM controller adjusted the fan speed and pump rates
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accordingly. The controller showed improved resource use, with reduced water
consumption and more stable temperature regulation. The control mechanism proved
capable of distinguishing between real cooling demand and false triggers caused by
external noise (e.g., sudden wind changes or pressure fluctuations).

5. Conclusion and Future Work

This work demonstrates that integrating LSTM neural networks into water cooling
systems provides a robust and scalable method for adaptive control in unpredictable
environments. Future work includes extending the model to manage multiple
interconnected cooling units and incorporating additional data sources such as satellite-
based weather forecasts.

The approach provides a foundation for industry-wide deployment in environments
where process stability and resource optimization are critical.
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BUMIPIOBAHHS ITAPAMETPIB BHYTPIHIHIX
IHPOLECIB B HEMETAJIEBUX 'ETEPOI'EHHHUX
MATEPIAJIAX

TI'onogeea Mapuna OuiekcaHapiBHa,

JI.T.H., JOII.

Hamionanpauit yHiBepcuteT «OiechKa MOMITEXHIKAY,
M. Oneca

I'onogeen KOpiit Mukos1aiioBuy,

acmipast

Hamionanbpauit yHiBepcuteT «O1echbKa MOMITEXHIKA,
M. Ozeca

[TutaHHs SIKOCTI 1 HAAIMHOCTI FETEPOreHHUX MaTepialiB, BUPOOIB 1 KOHCTPYKIIH 3
HUX € OJHI€I0 3 HAMOUIbII aKTyaJllbHUX MPOOJIEM CYyYaCHOTO HAyKOBO-TEXHIYHOTO
po3BUTKY. Oco0IMBE 3HAUEHHSI B PIILIEHHI TaKOi MPOOJIeMHU MalOTh e(hEeKTUBHI METOIU
Ta 3aco0u KoHTpoito. [Ipu 1boMy HemeTalieBl T€TepOTreHHI Mareplajud € JIyxKe
CKJIaIHUMH O0O0'ekTaMu JjIsi KOHTposto. Hacammepesn, 1€ MoB'si3aHO 3 aHI30TPOIIEI0
BJIACTUBOCTEH, BEJIMKOIO PI3HOMAHITHICTIO THUHIB CTPYKTyp. CKIaJHICTh TaKOX
OOYMOBIIIOETHCA TaKUMHU CHEIU(DIYHUMHU BJIACTUBOCTSIMHU, SK HEMAarHITHICTb,
M1JIBUIIIEHA 3BYKO- Ta Teruioizoisuis [1]. Yce e npu3BoAuTh A0 TOTO, 110 KJIACHYHI
METOJM KOHTPOJIIO TAKKX MaTepialiB € HEAOCTATHbO €(PEKTUBHUMHU 1 TOMY BUMAraroTh
MIEBHHUX yIOCKOHAJICHb.

3araabHUMHU O3HAKAMM KOMITO3HIIITHUX MaTepiaiiB 1 CTPYKTYp € Te€TEepPOreHHICTh
Ta rerepodasHicTh, 0AaraTOKOMIIOHEHCTHICTh, ICHYBaHHS MEX1 PO3UTY MK (azamu
(OKpeMHMH KOMIIOHEHTaMH), BIAMIHHICT (DI3UKO-TEXHIYHMX BJIACTHUBOCTEH BIiJ
BJIACTMBOCTEH ixHIX ckiIamoBux [2]. TyT HEoOXigHO BIAMITHTH, MmO TiJ ¢ha30r0
PO3yMIIOTh OJTHOPIJIHY 32 XIMIYHUM CKJIAJIOM Ta (DI3UYHUMU BIACTUBOCTSIMU YACTUHY
CUCTEMHU, BITOKPEMJICHY B1JI IHIIUX YacTel cucteMu ((ha3), aKi Mae 1HIII BIaCTUBOCTI,
MEKaMH PO3JIlTy, Ha SIKUX BiJI0YBaOTHCS 3MIHCHHS BJIACTUBOCTEH [3]. 3 1IbOr0 MOXKHA
3pOOUTH BUCHOBOK, IO JI0 TE€TEPOT€HHUX MaTeplajiiB Ta CTPYKTYp MOXHa BIIHECTU
CUCTEMH, 110 CKJIQJAIOTHCS 3 K MIHIMYM JIBOX KOMIIOHEHTIB, SIKi B3a€EMO/JIIFOTh Yepes
ab0 3a JOMOMOrOI MEXI1 PpO3AUTY, BIACTUBOCTI SIKUX BIAPI3HSIIOTECS Bl
1HJIMBIAYaJIbHUX XapaKTEePUCTUK ckIaaoBuX [3]. Lle mae oCHOBY J1sl CTBEPIXKEHHS, 1110
BCE PI3HOMAHITTS MPUPOAHIX Ta MITYYHO CTBOPEHUX MaTEpialliB MOKHA MPEICTABUTH
y BUIJIAMIl TETEPOreHHHX CTPYKTYyp. BiAMoBiAHO, HE3aneXHO BiJl MOXOMKECHHS,
croco0y OTpUMaHHS, IITLOBOTO TMPH3HAYEHHS Ta BUIY MaTepialy, MPOILECH, M0
MPOTIKAIOTh B HbOMY, MOXKHA ONUCYBAaTHU 3 €IMHUX MO3MIN Teopii reTreporeHHux
Marepiais.

B cuity Toro, 110 B3aeMo1isi KOMIIOHEHTIB 200 (a3 BiI[6YBa€TBC}I 4yepes3 MOBEPXHIO
po:;zuny K B TIEpioJl OTPUMAaHHS MaTepialliB, TaK 1 B MepioJ iXHBOI eKCIuTyaTarlii,
aHadi3 1 YHpaBIiHHS MpoIlecaMd Ha MeXax PO3JAUTy TETEPOTCHHUX CEpPEIOBHIIL
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NpeNCTaBIAIOTh, 3HAUYHUN 1HTepec [4]. B Marepianax yMOBHO MOKHa BUAUIATH
30BHIIIHI Ta BHYTPIIIHI TOBEPXHI PO3ALTY. Jl0 30BHIIIHIX BITHOCITH MOBEPXHI 3pa3KiB
Ta BUpOOIB. JI0 BHYTPIIIHIX — MEXI PO3AUTYy MK OKPEMHUMH KOMIIOHEHTaMH abo
dazamu, CTpyKTypHi YTBOpeHHsA Ta nedektu. [Ipu yoMy, 30BHIIIHI MEX1 pO3ILTY IS
JeSIKNUX KOMITOHEHTIB CKJIQAHOOPTaHI30BaHOI CTPYKTYpU MOXKYTh OYTH BHYTPIIIHIMU
JUIS CTPYKTYP OLTBII BUCOKOTO MacImTaOHOTO piBHA [5].

BHyTpimHi MOBepXHI PO3AUTY PI3HUX PIBHIB CTPYKTYPHHUX HEOJHOPIIHOCTEH
(hOpMYIOTBCS SIK M1 BIUIMBOM (P13MKO-XIMIYHUX PEaKIlii, TaK 1 MM BILIUBOM (Pi3UKO-
MEXaHIYHUX B3aeMoiil. B cBorwo depry, (pi3MKo-MeXaHiuHI BJIACTUBOCTI OETOHIB
BU3HAYAIOTHCS K BJIACTUBOCTSIMHU BUXIJHUX KOMIIOHEHTIB, TaK W TEXHOJOTTYHHUMU
peXKUMaMHM 1X OTpUMaHHS [6, 7].

®di3MKO-MEXaHIuHl BJIIACTUBOCTI TETEPOTCHHHMX CEPEIOBUILl 3HAYHOI MIPOIO
3a5iexaTh Bl CTymeHs JAeheKTHOCTI iX CTpyKTypH. JledekTu MoKkHa MOJIIISATH Ha
TEXHOJIOT1YHI, a00 CHagKoBi, Ta eKCIUTyaTaliiiHi, I0 BHWHUKAIOTh TMpU il
eKCIUTyaTalliiHIX HaBaHTAXCHb.

HaiiOinpm1 epeKTUBHUMHM METOJaMU KOHTPOJIO SIKOCTI MaTepialiB, sIKI MOXYTb
OyTH 3aCTOCOBAHI SIK Ha CTaJlii BATOTOBJICHHS, TaK 1 MiJ] Yac eKCIulyarailii BUpoOy, €
HEepyWHIBHI MeToau. HepyliHIBHI METOIH, 1al0Th MOXKJIUBICTh BUSIBUTH TEXHOJIOTTYHI
neeKTH, 0 SKUX MOKHA BIAHECTH pO3IIAPyBaHHS, HENPOKICIOBAHHSA, TPILIUHM,
PI3HOMaHITHI CTOPOHHI BKIIFOUEHHSI, IOPYILIEHHS reoMeTpii Ipu 30upanHi BUpoOiB. Y
TOM e Yac, BOHM OMOCEPEAKOBaHI, TOOTO HE JI03BOJISIIOTH OE3MOCEPEHBO 3POOUTH
BIIJIIK TakUX TapaMeTpiB, K CTPYKTypa, MIUIbHICTH 1 Tomy mnojnioue [8]. Ile
MPU3BOJUTH JI0 HEOOXIMHOCTI KamOpyBaHHS 3 BUKOPUCTaHHSM pYyHHIBHUX Ta
aHaJITHYHUX MeTOo1iB. OcTaHHE, 0€3yMOBHO, BUMArae rpoBeICHHS ITMOOKOT0 aHalli3y
BHYTPIIIHIX MPOIIECIB, MO BiJI0YBAaIOTHCS B HEMETAJIEBUX T'€TEPOTCHHUX MaTepiaiax
MiJ BIUIMBOM 30BHIMIHIX (aktopiB. [IpobiemMu HEpyHHIBHHUX METOJIB KOHTPOJIIO
HEMETAJIEBUX TE€TEPOreHHUX MarepiajiiB 0OYMOBIIOETHCA PSAAOM OCOOJIMBOCTEHN Ta
(GI3UYHMX SBUI, 10 € XapaKTEPHUMH JIJIsl TAKOTO KJIacy MaTepiajiiB Ta 3aIUIIAI0ThCS
He BupimeHUMU. [Ipu aHamizi MOMKJIMBOCTI 3aCTOCYBAHHS TOTO YM 1HIIOTO METOIY
KOHTPOJIIO TTapaMeTpiB BUPOOIB 3 HEMETAJIEBUX T€TEPOreHHUX MaTepianiB HEOOX1THO
BpaxoByBaTH CTaH Marepiaiy (BiH BIJHOCHTBCS JO MII€NEKTPHUKIB), CTPYKTYpY,
MOXJIUBICTh B3a€EMOJISITA 3 BUIPOMIHIOBAHHSIM, PO3MIPH 1 KOHCTPYKTHBHI
0COOJIMBOCTI, KOH(IrypaIlito 00'€eKTa KOHTPOJIIO, @ TAKOXK BUJ] PO3B'S3yBaHUX 3aBJ/IaHb
(TiarHOCTHKA YKOPCTKOCTI, ITIILHOCTI, BUMIPIOBAHHS JUCHUIIATUBHUX BJIACTHBOCTEH,
TUHAMIYHUX MEXaHIYHUX MOJYJIB Marepiany, Aedekrockomii Tomio). [Ipu mpomy
0co0JIMBa yBara Mae NpUAUIATUCS HAAIIHOMY, ONIEPAaTUBHOMY Ta JICHIEBOMY CIIOCO0Y
BUMIPIOBaHHS.

OmHuM 13 HaWOLIBIN TEPCIEKTUBHUX METOJIB KOHTPONIO, KU MOXe OyTh
3aCTOCOBAaHUN ISl JIIAaTHOCTHKU CTaHy HEMETaJIeBUX TE€TEPOTCHHUX MaTepiaiB, €
terwioBuit mMeron [9]. TyTr iHpoOpMAaTUBHUM mapaMeTpoOM € TeMIIepaTypHEe IoJie
MoBepxHI 00'ekTa, sAKe € JpKepesoM iHdopMallii MmoJA0 OCOOJUBOCTEN Mpolecy
TeruIonepenadi, Mo B CBOI 4Yepry 3ajeXUTh BiJl HAIBHOCTI Ta XapaKTEPHCTHUK
BHYTPIIIHIX Ta 30BHIMIHIX Ae(PeKTiB. 3a HasgBHOCTI TEPMOJMHAMIYHOI PpIBHOBAru
o0'ekTa 3 HABKOJMIIHIM CEpPElIOBHUILEM Ha HOro MOBEPXHI BUHUKAE HAJIMIPHE
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TEMIIEpaTypHE T0JIe, XaPAKTEPUCTHKU SKOrO € 1H(OOPMATUBHUMU 3 TOYKU 30Dy
napamerpa 00'ekTa, 10 MiKaBUTh. Hampukiaza, KibKicHa Ta gKicHa iH(opmarlis mpo
puxoBaHi JedeKTH MOoXe OyTH oTprMaHa 3 0a30Boi TeMriepaTypHoi ¢yHkIii 7(X, Y,
Z), sSIka OIUCY€ 3MiHY TEMIIEPATyPHOTO MOJIs TOBEPXHI 00'€KTa Y KOKHUI MOMEHT 4acy.
BpaxoByioun BuIe3a3HaueHe, MOXHA CTBEPKYBaTH, IO JOCHIJKCHHS,
HaIpaBJIeHI Ha PO3POOKY TEOPETUYHUX OCHOB Ta HAyKOBO-OOTPYHTOBAHMX ITiJIXOJIIB
70 BUOOPY METPOJIOTIYHOTO 3a0e3MeyeHHs] BUMIPIOBAHHS IMapaMmeTpiB BHYTPIIIHIX
MPOLIECIB, 110 MPOTIKAIOTh B FETEPOreHHUX 00’ €KTaX, 5IKi JO3BOJISIIOTH, B OCHOBHOMY,
3a JIONOMOTOK) HOBUX METOJIIB BHUMIPDIOBaHHS Ta 0€3 ICTOTHMX 4YacoBUX Ta
MaTepiaibHUX BHUTpPAT Ha HOBI 3acCO0M BHUMIPIOBAIBHOI TEXHIKM KOHTPOJIIOBATH
BHUPOOU, III0 BUTOTOBJICHI 3 T€TEPOT€HHUX MaTepialliB € BEJIbMU aKTyaJIbHUMH.
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THOOPMAIIIMHA BE3IEKA B loT

[Aparoes lennc MuxainioBu4,
MaricTp hakynbTeTy KibepOe3neKu, KOMIT FOTEpHOT Ta IPOrpaMHOi 1HXKEeHepii
HarionaneHuii aBiamiitHuil yHiBepCUTET

[arepuer peueir (IoT, Internet of Things) — wne wmacmrabHa cuctema
B3a€MOIMOB’sI3aHUX (DI3UUHUX MPUCTPOIB, K1 3aBASKH BOYZAOBaHUM OOUYHUCITIOBAIIbHUM
KOMIIOHEHTaM, JaT4nuKaM 1 3aco0aM 3B’ 513Ky 3/1aTHI IPUIIMATH PIIIICHHS Ta BUKOHYBATH
aii 6e3 0e3mocepeTHFOr0 BTpydaHHs JroAuHU. L{i mpuctpoi QyHKIIOHYIOTh Ha OCHOBI
NonepeHbO BU3HAYCHUX AJITOPUTMIB 200 aJIallTUBHOTO MPOTPaMHOTO 3a0e3MeUeHHs],
0 Jae 3MOry 3a0e3lmedyuTH aBTOMAaTU30BAaHE YIPABIIHHA MpolecaMud Y
HaWpI3HOMAHITHIIIUX Tajdy3siX — Bl TOOyTy 10 BHCOKOTEXHOJIOTIYHOIO
BUPOOHMIITBA.

CyudacHe po3ymiHHA koHuenuii loT BuXxoguTh Aameko 3a MeXl MPOCTOTrO
00’€/IHAHHS eIeKTPOHHUX NpHuagis [1]. MmeThcs Npo CTBOPEHHS pO3ralykeHoi
1M (HPOBOT EKOCUCTEMHU, SIKA BKIIIOYAE Y ceOe TUCSU1, & 1HO/1 i MUTbOHU PI3HOTHUITHUX
CEHCOPIB, MPUCTPOIB 300py, OOPOOKHU Ta mepenaBaHHs 1HPOpMAaIlii, 1110 B3aEMOIIOTh
MIK 00010 "uepe3 MpoBiaH1 a00 OE3IPOTOBI TEXHOJIOT1I Ta MPOTOKOJIM Mepeaadl JaHUX
(Wi-Fi, Zigbee, LoRaWAN, NB-IoT, Bluetooth Tomro). L{i mpucTpoi He juiire 3’ €HaHi
3 IHTepHETOM, @ i YTBOPIOIOTH MPOCTIP MOCTIHHOrO OOMIHY JaHUMH, Y SIKOMY MEXI
MIXK HU(POBOIO Ta (PI3UYHOIO PEANBHICTIO MPAKTUYHO CTUPAIOTHCS.

Ho ckmany loT-cepenoBuill BXoAsTh K 3HAHOMI HaM MOOYTOBI YK BUPOOHUYI
MPUCTPOi — YaWHUKH, MUJIOCOCH, TOJIMHHUKH, TPAHCIIOPTHI CUCTEMH, KOHBEEPH, —
TaKk 1 BHCOKOCTEIlai30BaHl JAaT4YUKH, IO BIACTEXKYIOTh (I3UUHI TMapamMeTpu:
TeMIepaTypy, THCK, BOJIOTICTb, BiOpallii, pyX, OCBITJICHICTb TOIIO. Y Ci I1i KOMIIOHEHTH
($hOpMYIOTh KOMIUIEKCHY CUCTEMY, i€ YaCTHHA MPUCTPOIB BUKOHYE (PYHKIIT 300py Ta
HaKOTIMYCHHS JIaHWX, a IHIIA — BIANOBIJAE 3a AHATITUKY, NMPUUHATTSA PIMICHb 1
yIpaBIiHHSA 00'€KTaMH Y 30BHIIIHBOMY CepeloBUII [2].

3aBAsSKA MIBUAKOMY PO3BUTKY loT-TexHomoriit BimOyBaeThCs mepexia 10 HOBOi
epy aBTOMaTu3allii, B K MPUCTPOi 3aTHI CAMOCTIMHO aHai3yBaTu 1H(}OpMaIlio,
B3aEMOJIATH MDXK COOOI0 Ta BHKOHYBaTH CKiIaaHi 3agadi. [Ipore Taka moTyxHa
B3a€EMO/IISI 1 aBTOHOMHICTh CTBOPIOIOTH CEPilO3HI BUKIMKH y cdepl iHDopmaliitHoi
oe3mneku. KinbkicTh 3arpo3, siki BAHUKAIOTh YHACTIAOK BIAKPUTOCTI KaHAJB 3B’SI3KY,
c1abKOro 3aXuCTy BOYJIOBAaHOTO MPOTPAMHOT0 3a0e3MeYeHHs Ta 00MEKEHUX PECYPCIB
MPUCTPOIB, MOCTIHHO 3pocTae. BigTak AOCHIKEHHS Bpa3iMBOCTEN 1 po3poOka
MEXaHI3MIB 3aXUCTy B MeXkax exocucteMm [oT cTaroTh mpiOPpUTETHUMHU HANPSIMaMU Yy
cthepi KibepOe3IeKy.

Exocucrema [HTepHETY pedeil CTBOPIOE MIMPOKI MOKIIUBOCTI JIJIsi aBTOMATH3aIlii,
AQHATITUKY Ta MiJBUINEHHA €()EeKTHUBHOCTI B PI3HHUX Traiy3sX, OJHAK BOJIHOYAC BOHA
3QJIMIIAETHCS HAJ3BUYAHO BPA3JIMBOIO JIO 30BHINIHIX Ta BHYTPIIIHIX 3arpo3. Yepes
oOMeXeHI amapaTtHi pecypcu, ciaOKi MexaHi3Mu aBTeHTU(IKaIlli, po3MaiTTs
MIPOTOKOJIIB 1 BIACYTHICTh YHI(IKOBAaHUX CTaHAAPTIB 3axucTy, loT-cepenonuiia yacto
CTaloTh 00’€KTamM IyiecnpsMoBanux atak [3]. g Kpamoro po3yMiHHS MPUPOIU
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3arpo3 iX MOPUWHATO KIacu(iKyBaTh 3a BIUIMBOM Ha OCHOBHI BJIACTUBOCTI
iHdopmariiiHoi  Oe3mekn —  KOHQIAEHIIWHICTh, IITICHICTh, JIOCTYITHICTb,
aBTEHTHYHICTD, @ TAKOX MPUBATHICTh KOPUCTYBAUiB 1 (Pi3UUHy O€3MeKy.

3arpo3u KOH(IACHIIIHHOCTI TIOB’SI3aHI 3 HECAHKI[IOHOBAHUM JOCTYIIOM IO
nepeaaBaHux abo 30epekeHnx qaHux. Hanpukiam, nepexorieHHs He3ammuppoBaHOTO
Tpadiky B OE3IPOTOBHUX MEPEKAX TO3BOJISIE 3JOBMHUCHUKAM OTPUMATH KPUTHUHY
iHpopMaIlilo, 30KpeMa MpOo MiClle PO3TallyBaHHS MPUCTPOI0 abo CTaH 00’€KTa
MOHITOpUHTY. OCco0IMBO HEOE3NMEYHUMU € aTakh depe3 O1uHI KaHadu — KOJM JaHi
n00yBalOThCS Uepe3 HempsiMi CUTHAIM, TaKl SK €JeKTPOMAarHiTHE BUIIPOMIHIOBAHHS
a00 CIO>KMBAHHS €HEPT1i MPUCTPOEM.

[imicHicTe gaHuX B ekocucTemMax loT Moxke OyTH mopylieHa IUIIXOM iX
Moaudikailii abo cnoTBopeHHs. Lle crocyeTbes Sk JaHuX, 0 NEPEIalOThCS MEPEKELO,
TaK 1 JaHUX, 30epexeHnx y mnam ATl npuctporo. Hanpukian, BTpydaHHs y nepenasi
MOKA3HUKH TEMIIEpaTypu YU TUCKY MOXKE IPU3BECTU 10 XMOHUX PILIEHb y CUCTEMaX
KOHTpoJTt0 [4]. OKpeMo CItijl BiI3HAYUTH 3arpo3y MoaudiKaiii MpOIMBKY MPUCTPOIB:
TIpH 11 3MiH1 3JI0BMUCHHUK MO>K€ IMOBHICTIO IIeperporpaMmyBaTH JIOTIKY Jiil eBaiicy, 1o
npu3Bese 10 HeObakaHuX a00 HaBITh HEOE3MEYHUX HACIIJIKIB.

3arpo3u JOCTYMHOCTI YacTO PEANI3YIOThCS Yy BHUIVISIAI aTaK TUIY BIJAMOBH B
o0cnyroByBanH1 (DoS/DDoS), kosiu Ha pUCTPiit a00 cepBep HAJICUIIAETHCS HAIMIpHA
KUIBKICTh 3aluTIB, 10 BUBOAUTH HOro 3 Jagy. B yMoBax oOMEXEHHUX pecypciB
tunoBux loT-npucTpoiB, TakuX K HEBETUKUN OOCAT maM’siTi Ud OOMEKEHA EMHICTb
Oarapei, moAiOHI aTaku MOXKYTh MaTH KPUTUYHHUM Xapaktep. Jlo 1boro *x THUIly 3arpo3
HaJCKUTh 1 (pi3UUHE BTPYYAHHS: MOILIKO/HKEHHS MOJYJIS S>KUBJICHHS, BUMKHEHHS
MPUCTPOIO a00 crpoda BIAKIIOYUTH HOTO BT MEPEXKi.

[Ile onuu HEOE3MEYHHMIT BEKTOP — 11€ IOPYIICHHS aBTEHTHYHOCTI. SIKIII0 IPUCTpiii
a00 KOpUCTYBa4 MOXKYTb OYTH IMITOBaHI CTOPOHHBOIO 0CO00I0, 11€ CTBOPIOE CEPUO3HY
3arpo3y BCii cucteMi. ATaku Tuiy spoofing, miJ yac sSIKUX 3JJOBMUCHHUK MiApOOIIIOE
CIpaBXHII MPUCTPIil 1 BAAE HOr0 MOBEIIHKY, MOKYTh IPU3BECTH O BTPATH KOHTPOJIIIO
HaJ| cepeAoBHINEM. TakoX 4acTO BHUKOPUCTOBYIOThCS replay-aTaku, KOJM 3aKOHHI
MOBIZIOMJICHHST 3alHCYIOThCA 1 TIOBTOPHO HAJACWJIAIOTHCS 3JOBMHCHUKOM  JJIst
MaHInyJisIii cucremoro. [IpoGiema yckiIagHIOEThCS, SIKIO MPUCTPOI MAKOTh CJIa0K1
a00 3a3maJierib BigoMi OOJIIKOBI JJaH1, HAIIPUKIIA1, TUIIOB1 apoJii BUpOOHUKa [5].

VY KOHTEKCTI MPUBATHOCTI, 3aIPO3U CTOCYIOThCS 300py, 0OpoOKM Ta 30epiraHHs
MEePCOHANILHUX JaHUX 0e3 3roau KopuctyBada. loT-mpuctpoi, ocobimuBo B moOyTi,
OXOpPOHI 3JIOPOB’Sl UM TPAHCHOPTi, 3AaTHI (PIKCYyBaTH TEOJIOKAIiI0, (I3UIHY
aKTUBHICTh, 3BUYKH, TOJIOC 200 300pakeHHs JroauHu. [Ipu HeHaneKHOMY 3aXHCTI 11
JaHl MOXYTh OyTH CKOMIIPOMETOBaHI a00 BHUKOPHCTAHI B IIJISAX, HE TMEpea0aueHIX
kopuctyBaueM. Lle cTBoproe He nuIlle TEXHIUHY, a i MpaBOBY 3arpo3y, MOB’sI3aHy 3
HEJJOTPMMAHHSIM BHUMOT 3aKOHOJABCTBA IIOAO 3aXHCTy MEPCOHAIBHOI 1H(OpMaIii
(manpuknan, GDPR, ePrivacy).

Hapemri, okpeMo ciia po3risiaatu 3arpo3u pizuuHii 6esneni. Y BUNaAKax, KOJIU
l0T-npucTpoi BUKOPUCTOBYIOTHCS y cepl OXOPOHHU 310POB’sl, HA BUPOOHHUIITBI ab0 B
TPAHCHOPTI, iXHE HENpaBWIbHE (PYHKIIOHYBaHHS a00 KOMIIPOMETAIllSl MOXYTh
MPU3BECTH /10 MarepiajJbHUX 30MTKIB, TpaBM a00 HaBITh 3arubeni jronaei. Bigomi
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BUMAJKKA AaTaK Ha MEIW4YHl TpUCTpoi (HampuKiIaa, 1HCYJIIHOBI TIOMIIA a0o
KapJI1OCTUMYJIATOPH ), @ TAKOXK Ha 1HAYCTpialdbHI CHCTEMH, TIOB’sI3aHi 3 TIOCTaYaHHIM
eHeprii, BOJU 4u rasy.

Takum ymHOM, ekocuctemu loT cTHKalThCs 3 OaraTorpaHHMMHU 3arpo3aM, SKi
OXOILTIOIOTH SIK TEXHIUHI, TAK i COIiabHi ACTIEKTH OE3MeKU. IXHS CKIIaHICTh BUMArae
IJIMOOKOTO PO3YMIHHS KOHTEKCTY BHKOPUCTAHHS MPUCTPOIB, KOMIUIEKCHOTO aHAi3y
PHU3UKIB 1 MOOYZ0BH OaraTropiBHEBUX CUCTEM 3aXHUCTY.

PeanpHi kibepaTtaku Ha npuCTpoi [HTEepHETY pedeil sCKpaBO AEMOHCTPYIOTh
MacIlTaOHICTh 3arpo3 Ta CEPHO3HICTh HACTIAKIB IIPU HEAOCTATHIN yBa3l A0 Oe3meKu
[6]. V Oaratbox BumMajKax 3JIOBMHCHHUKH €KCIUTYyaTYIOTh OaHaJIbHI BPa3JIMBOCTI, SKi
MorJIM OyTH YCYHYTI Ile Ha eTani po3poOku. Hrrkde momaHo Kijbka HaWBIIOMIIINX
IHIMJEHTIB, 10 OTPUMAJU HIMPOKHUM PO3roJIoc 1 CTalu MPEAMETOM AOCIIIKEHb 3
KibepOe3nexu.

Opniero 3 HaltMacmTabHIMMX aTak Ha [oT-ipucTpoi cTana nmosisa 6otuetry Mirai y
2016 poui. Lleit 3moBMucHui Kox ckanyBaB IHTepHeT y nomykax loT-npuctpois i3
TUIIOBUMH OOJIIKOBUMHU JaHUMHU a00 BiaAkpuTHMHU noptamu Telnet. OTpumasiiu
JOCTyN, BIH TEpPETBOPIOBaB MPHUCTPOI — 30KpemMa BeOKamepu, poyTepu Ta
BiJICOPEECTPATOPU — HA YACTUHY OOTHET-MEpeXi, IKy 3Tr0I0M BUKOPUCTOBYBAIU IS
DDoS-arak. Mirai BuBIB 3 J1a/1y MOMyJIsIpHI pecypcH, Taki sk Twitter, Netflix ta Reddit,
MPOJIEMOHCTPYBABIIM, IO HAaBITh MNPOCTI HA BUIVIAJL MPUCTPOI MOXKYThb OYyTH
BHUKOPHCTAHI K 30posl.

[lle omuum mnpukiagom € VPNFilter — OararoeranHe MIKiJUBE MpPOrpaMHE
3a0e3neueHHs, BusiBiaeHe y 2018 porri, sike 3apaxano mapuipytuzatopu Ta NAS-
npuctpoi. Llel 3710BMHCHHI KO J0O3BOJIAB TMEPEXOIUTIOBaTH TpadikK, BUKOHYBATU
3HUINECHHS MPOIIMBKH, a TAKOK OPTaHI30BYBATH IIKIJIJIMBI aTaKu Ha 1HII MEpEXKEBl
cermeHTH. Oco0nuBo Hebe3neynum Oyio Te, mo VPNFilter mir BixuBaTH HaBiTh
mics Tepe3aBaHTAXEHHS MPHUCTPOI0, IO YCKIATHIOBAIO WHOTO BHSBICHHS Ta
3HUIIEHHS.

VY 2021 poui cranacs ataka Ha KommaHiio Verkada, sika mocrtavae kamepu
B1JIEOCIIOCTEPEKEHHS Il O13HECy, JIKapeHb, IKUI Ta B’SI3HUIb. XaKepU OTpUMAIIU
noctyn a0 mnonax 150 000 kamep BimeoHaryisgay uepe3 OOJIKOBI  JlaHl
CyNEpKOPUCTyBaya, Kl 30epirajiucsi y BIIKPUTOMY BUIJISAAl. 3JOBMUCHHKUA MajH
3MOTY MEPErJISAaTH MPSAMI TPAHCIISIIIIT Ta 3aMKrcaHi BiJIeo 3 00’ €KTIB BUCOKOTO PU3HKY,
BKJIFOYHO 3 JIIKapHSAMU Ta odicaMu BeTUKUX kommnaHii. [lei IHIuaeHT cTaB MOTYKHUM
CUTHAJOM TMpO HEOOXIJHICTh 3aXUCTy MPHUBLICHOBaHUX OONIKOBUX 3alHCIB Ta
peasizaliii MPUHIMIIB MiHIMAJIbHUX MPaB JOCTYITY.

He MeHim cepito3Humu € 3arpo3u B MeaudHiil cdepi. Hanpuknaa, 1ocmiHUK 3
YHIBEPCUTETIB Ta aHATITUYHUX IIEHTPIB HEOJHOPA30BO JEMOHCTPYBAIN MOKIUBICTh
aTaKk Ha 1HCYJIIHOBI MOMOM a00 KapAlOCTUMYJISTOPH, SIKI CIUIKYIOTHCSA 3 1HIIUMU
MPUCTPOSIMU  4yepe3 Oe3apOTOBI MPOTOKOIM. YCHIIIHA KOMIOPOMETallis TaKuX
MPUCTPOIB MOXKE AO3BOJIUTU 3TOBMUCHUKY 3MIHUTH J03YBaHHS JIiKiB 00 BUKJIUKATU
MOPYIIEHHS PUTMY CEpIIs, 110 CTBOPIOE PEAbHY 3arp03y JKUTTIO MAIliIEHTIB.

[{i mpukIagu JOBOASATH, 110 HEJOOIIHKA PU3HKIB, MMOB’s3aHuX 3 0T, Moxe matu
KaracTpodiyHi HaAcHiAKU. Y OaraThbOX BHIIAJIKaX MPUYMHOIO CTAIOTh €JIEMEHTapHI
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MOMUJIKHA: BIJIKPUTI TOPTH, HEOE3MEUH1 MPOIIUBKH, BIACYTHICTh MHUGPPYBAHHS YU
ayreHtudikamii. B ymoBax ctpimMkoro 3poctaHHs KuUTbKoCcTi loT-mpucTpoiB KokeH
IHIIUIECHT — 11 HE JIUIIEe TeXHIYHA MpobJemMa, a il BUKJIUK JJI Taly3i B MIJIOMY IIIOI0
HEOOX1THOCTI pO3pOOKH KOMIUIEKCHUX CTAaHAAPTIB OE3MEKH.
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ABTOMATHU3ANIIA HPOUHECY OTPUMAHHA
BIOITAJIMBA

Jees Imurpo BagumoBu4
Harmionansuuit YHiBepcuteT XapyoBUX TEXHOJIOTIN

B cyyacHomy CBIiTi, KOJIM TPOOIEMH MOTIPIICHHS €KOJIOT1YHOI CUTYAIlil CTAalOTh BCE
OUTbII aKTyaJbHUMH, TMOIIYK €(PEKTUBHUX Ta CTAIMX PIMICHb AN TPAHCIOPTHOTO
CEKTOpYy CTa€ HarajabHOIO0 MoTpeboro. Excruryarariiss aBTOMOOUTIB Ha TpaguIlIMHUX
BUJAX TalNBa, TaKUX SIK OCH3WH YM AW3€NbHE MaJMBO, MPU3BOJIUTH /10 3HAYHOIO
3a0pyIHEHHS] HABKOJIMIITHBOT'O CEPEIOBUINA Ta 301JIBIIICHHS! BUKU/IIB IIKIJTMBUX Ta31B
y atMocdepy. Y 3B'SI3KYy 3 IUM, PO3BUTOK Ta BUKOPUCTAHHS aJbTEPHATUBHUX JIKEPEI
eHeprii JuIsl TPaHCTIOPTHUX MOTPeO HaOyBae Bce O1IbIIoro 3HaueHH [1,4].

ABTOMaTH3aIlisls BUPOOHHUIITBA 3aBXKJIU € OJIHIEI0O 3 OCHOBHUX CKJIQJIOBUX
MPUCKOPEHHSI HAYKOBO-TEXHIYHOTO TMPOTPECy B XapyoBiil MPOMHUCIOBOCTI Ta B
arponpoOMHUCIOBOMY KOMIUIEKCI. Y 3B'SI3Ky 3 OYypXJIMBHUM pO3BUTKOM TEXHIYHHX
3ac00IB - MIKPOIPOILIECOPHOI TEXHIKM Ta BJOCKOHAJIECHUX KOMIT FOTEPHUX CHUCTEM,
3’ABUIIMCS  (DYHKLIOHAJIbHI MOYJIMBOCTI BHUKOPHUCTAHHS HAWCy4acHIIIMX METO[IB
aBTOMATHU3AlLlll 1JIs CKJIQJHUX CUCTEM KepyBaHHs npouecamu [1,2].

OnHNM 3 MEPCIEKTUBHUX HANPSIMKIB y Liil cdepi € po3poOKa Ta BUKOPHUCTAHHS
anbTEpHATHBHUX BU/IB MTAMBA. IXHI epeBary MoaararoTh y MEHIIIH IIKO/i JOBKIILITIO,
OUIBIIIIA CTIMKOCTI Ta, B IEIKUX BUTIAKAX, KpaIliil ekoHOMI4Hi# ehekTuBHOCTI. OHaK
Mpoiiec BUPOOHUIITBA O10TAaIMBa YacTO € CKJIAHUM 1 TPYJOMICTKUM, II0 MOTpelye
3HAYHOI KUIBKOCTI pydHoi mparmi. Lle poOuth #oro goporum, HeedEeKTHBHUM Ta
HeOe3meuHuM 11 Jiroaei [3].

ABTOMAaTH3aIlis TPOIECY BUPOOHUIITBA aJbTEPHATHBHUX BHUIIB IaJIUBa MOXKE
BUPIIIUTH 111 pobsieMu. Taki pilieHHs JO3BOJISITH PO3POOUTH MOJIENb aBTOMATHU3AIT i
TEXHOJIOTTYHOTO TIPOIIECy, sika Oy/1e MaTu psijl mepeBar, cepell IKNX:

— Bucoka mnpoOayKTUBHICTh. ABTOMATH30BaHA CHUCTEMa YIMPABIIHHA 3MOXE
BUPOOJISITH 3HAYHO OLIbIIE aTbTEPHATUBHOTO MAIMBA, HIXK 11€ MOXKJIMBO MPU PYUYHOMY
BUPOOHMIITBI.

besneunicte. Bukopuctands poOOTIB Ta IHIIMX aBTOMATH30BAHUX CHCTEM
KepyBaHHS BUKJIIOUWTh PU3MK TPAaBM Ta IHIIUX MPOOJIEM, TOB'S3aHUX 3 PYYHOIO
parero.

— Exonoriunicte. ABTOMaTH30BaHa cucteMa Oy/e OiIbIl €KOJIOTTYHO, OCKITIBKU
BOHA JI03BOJINTH 3HU3UTU BUKUIN B HABKOJUIIIHE cepeaouiie [4,6].

HeoOximHuMu ymMoOBaMU TOJAJBIIIOTO PO3BUTKY aBTOMOOITBHOTO TPAHCIIOPTY
MalTh OyTH EKOHOMIiS TajWBa ¥ 3MEHIIEHHS OOCSTIB IIKIIJIWBUX BUKHUIIB Y
atMocdepy. J1o mepCcrneKTUBHUX MUIAX1B TOCATHEHHS TAKMX BUMOT HAJICKUTh YACTKOBA
a00 TOBHA 3aMiHa TPAJMIIINHUX HA(PTOBUX MAIMB HA IMAJIMBA IHIIOTO ITOXOJKCHHS:
nmajuBa 3  BYTUDIS, CHUHTETHYHI MalvWBa, CHOUPTH, Ta30BI  KOHJICHCATH,
eTWITPETOYTUIIOBUM €cTep, BOJIEHb 1 BOJIO-O€H3MHOBI emyiibcii. Okpema yBara
ChOTOAHI TPUILIAETHCA BHUKOPUCTAHHIO QJIbTEPHATUBHUX MaIUB 010JIOTTYHOTO
MOXOHKEHHS: 01013eIbHE MaJanuBo, 010eTaHoa Tomo [5].

2177



TECHNICAL SCIENCES
CURRENT TRENDS IN THE DEVELOPMENT OF SCIENCE BY ATTRACTING NEW IDEAS

Jlo mepcreKTUBHUX BHUAIB NadWB CHOPMYBAJIUCS MEBHI BUMOTU: BOHU IMOBUHHI
MaTd Taki (Pi3UKO-XIMIYHI BJIACTUBOCTI, MO0 HE Tpeba OyJ0 JOKOPIHHO 3MIHIOBATH
KOHCTPYKIIIIO JBUTYHA, MaJUBHOI amapaTtypu il yMOBH 30epiraHHs najviBa B Oakax
MallfH, a TaKoX MOIJM O 3a0e3MeYuTH MiJBUIICHHS E€KOHOMIYHOT €(QEeKTUBHOCTI
poOoTu JABUTYyHA Ta €KOHOMIiIO manuBa. [lpm po3podui 1 BUKOPHUCTaHHI
aIbTepHATUBHUX BUJIB MaJMBa CJIiJ BPaXOBYBAaTH M €KOJOTIYHI MUTAaHHS BUKHU/IB Ta
3a0pynHenHs armochepu [2,6].

BukopucTtanHs albTepHATUBHUX BHJIIB MaJMBa MOXE JIONOMOITH 3MEHIIUTU
€KOHOMIYHI BHUTpaTH. Tak, eJeKTpOeHEepris M eJIECKTPOMOOUTIB MoOXe OyTH
BUpOOJIEHA 3 BITHOBIIOBAILHUX JDKEPEN, TAKUX K COHSIYHA Ta BITPOBA €HEPTis, SIKI €
OUIBII JOCTYTHUMHU 3 €KOHOMIYHOI TOUYKHU 30py. OKpiM TOTO, 010MaanuBo MoOXe OyTU
OTPUMAHO 3 MICIIEBUX PECYPCIB, III0 MOKE 3MCHIIMUTH 3aJIe)KHICTh BiJl IMIIOPTY HapTH
[4].

He3Baxatouu Ha CKJIaJHy CUTYallil0 B CBITi, SIKWi{, TTOYABIIIA OTOBTYBATHUCS MICIs
MaHJeMIi KOpOHaBIPYCY, 31ITKHYBCS 3 HOBUM BUKIMKOM — BIHCHKOBHUM BTOPTHEHHSAM
POCIHCBKUX arpecopiB B YKpaiHny, puHOK OlomajnuBa, 30KkpeMa 0101M3e10, TPOI0BKYE
po3BuBaTHCs. Bucoka BapiaTUBHICTh L[IH HA POCIMHHI OJii, 3HWKEHHS MPOIO3HIIii
COHSIIITHMKOBOI OJIii Ha CBITOBOMY PHHKY ITiCJIS TPAKTHYHO IMOBHOTO BUIIQJaHHS 3
HBOI'O KJIFOUOBOT'O YKPAiHCBKOTO MOCTadajdbHUKA, HQIIAIIA 1 TEepeKUBaHHS 1100
MPOJIOBOJIBYOT OE3MEKH MOPOAMIIA O€3JlY CYyNEpEevoK I0J0 AOLUIBHOCTI PO3BUTKY
010MaNMBHOI ray3i B yMOBax, 1110 ckianucs [1].

Po3po0snieHHs aBTOMAaTH30BAHOTO 11€Xy 3 BHUPOOHHUIITBA OlomajnBa BHMAarae
HaJIIMHOTO Ta CTaOUILHOTO €JIEKTPOIOCTadaHHs, 110 3a0e3neuye ePpeKTUBHY poOOTy
BCIX aBTOMAaTHU30BaHUX CHCTEeM Ta oOyajHaHHSA. CTablIbHE EJIEKTPONOCTAYaHHS €
3aMoOpyKOI0 3aro0iraHHs 3ynuHKaM BUPOOHUIITBA, MIATPUMAHHS MPOAYKTUBHOCTI Ta
(hi1HaHCOBOI CTAOTHHOCTI.

ABTOMAaTH30BaHUl MpoOLEC JIsi BHUIOTOBJIEHHA OlomanuBa 3a JOMNOMOTOIO
XIMIYHOTO TIpouecy nepeectepudikani MOBTOPIOE OCHOBHI €Tanu 3BUYANHOTO
MPOIIECy, alie BIAPI3HAETHCS TUM, IO KOXKEH TEXHOJIOTTYHUM eTarn 3abe3neueHuit
J0JTAaTKOBUMHU TIEPEBIPKaMH, Ta aBTOMATHYHOIO PETYJIAIIIEO.

Jlo KOMIIOHEHTIB aBTOMATH30BAaHOI CHUCTEMH, BIHOCATHCS: KoHTposaepu PLC
(Programmable Logic Controller), ocHOBHI mpo1ecopu CUCTEMH, K1 KEPYIOTh BCIMa
eTarnaMy Ta BIJACTIIKOBYIOTh CJiJ] TOKa3HUKM BCIX JaTYUKIB: JATYUKIB PIBHS,
TeMIiepatypu, Tucky, PH cepenoBuia ta Bosorocti [2,4]. PeakTop 6e3nepepBHOi aii
JUTSL 3MINTYBAaHHS PEAreHTIB TaKOX JO0JIaTKOBO OCHAICHUH CHUCTEMOIO KEepyBaHHS
mBuakocTi. Cenapatop Juisl BUIAUIEHHS OilomaiuBa BiJl TIIIEPUHY Ta 3aJIUITKOBOTO
€TaHOJTy BKJIIOUA€ B c€0€ KOHTPOJIb JIJisl €(DEKTUBHOTO PO3UICHHS (a3.

CucTemMa mpoOMHUBAHHS JIJI BUIAJICHHS 3aJIUIIKIB KaTalli3aTopa Ta IHIIUX JOMIIIOK
BJIOCKOHAJICHA, 1 BKJIFOYAE B C€0E CUCTEMY PEIIMPKYJIAIIIT BOJIU JIJIsl SMEHIIICHHSI BUTpAT.
B ocymyBaui 6ionanrBo mo30yBa€ThCsl JUITHBOI BOJOTHU Ta MEPEXOJAUTh B KIHIIEBUM
NPOAYKT [6].

[Topsimok aBTOMATHM30BAHOI CHCTEMH BHPOOHHUIITBA abTEPHATHBHOTO I1ajMBa
CKJIaJIa€ThCsl 3 CHUCTEMM IIoJa4ya peareHTiB, B fAKIM NpOrpaMOBaHHUM JIOTIYHUM
koHTpoJiep (PLC) kepye n03aTopom, 0 TOYHO MOJAE MACIIO, €TaHOJ 1 KaTali3aTop B
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peakTop. Jlo3aTop MOKHA HajalTyBaTHU MiJ MOTPEOH Mmojayi HEOOXITHOI KIJIBKOCTI
peareHTiB. 3a0e3NeueHHs MPaBUIBHOTO JO3YBAaHHSA PEareHTIB MOKpaIlye SKiCTb
KIHIIEBOTO TPOAYKTY 1 3HW)KYy€ BHUTpAaTH Ha CHUpOBHHY. JlaTuuku piBHA
BCTAQHOBIIIOIOTHCSI B pe3epByapax s OJli, €TaHOJdy Ta Karajizaropa. BoHwu
HagcunaloTh naHi Ha PLC-koHTponep, KMl BiACTEXy€ HAsSBHICTh HEOOXITHUX
peareHTiB Ta 3a0e3Ieuye iX CBoeyacHe MonoBHeHHs [4,5].

[TpomykTu peakiiii (0i0u3emb 1 TTIEPUH 13 3ATUIITKOBUM €TaHOJIOM ) TTOAAIOTHCS B
cenmaparop, J€ BOHM pO3AUIAIOThCA: KOoHTposiep PLC KOHTpoIto€ IMIBUAKICTH
cemaparopa, 3abe3neuytoun edekTuBHE po3auieHHs Ha Gda3u. [ligBuieHHs
€(eKTUBHOCTI PO3AUICHHS MPU3BOJUTH JI0 3MEHIICHHS BTpAT NPOAYKTY. JlaTumku
PIBHS 1 THCKY B cemapaTopl KOHTPOJIOIOTH IPOIEC pOo3AUICHHS cepenoBuia. JlaHi
nepenaioThcsi Ha PLC-koHTposiep, SIKMil peryiioe mapameTpu MpOIeCy B pexuMI
peasibHOro 4acy. Ilicis mpouecy cemapariii O0ilonajiMBO MNOTpAIUIi€E B CUCTEMY
MIPOMUBAHHS, JI€ BUJAISAIOTHCS 3AJIMIIKKA KaTaji3aTopa Ta 1HII JOMIIIKA; KOHTPOJEP
PLC kepye npoiiecoMm TpoMUBaHHS, 3a0€3Meuyoud HeoOXiTHUM 00'€M 1 MIBUAKICTD
MOTOKY MPOMHBHOTO PO3YMHY, IO 3a0e3Meyy€e BUCOKUHN CTYIiHb YHCTOTH MPOIYKTY
[2,3,5].

CucteMu  JIUCHETYEPCHKOrO  KOHTpoto Ta 30opy ganux (SCADA)
BUKOPUCTOBYIOTH il 300py, MOHITOPUMHTY Ta aHaji3y JaHUX 3 YCIX eTamiB
TexHosoriuHoro mnpouecy. Cucremun SCADA 3a0e3neuyroTh LEHTPali30BAHHMA
MOHITOPUHT 1 YIpaBJiHHS BCIM IIPOIIECOM BUPOOHMITBA OlomanwBa. [ligBuineHHs
€(eKTUBHOCTI yNPaBIIIHHS MPOIECOM, MOKIIMBICTh aHAI3y Ta ONTHUMI3allii MPOIECIB,
3HIDKCHHSI BUTpPAT Ha TEXHIYHE OOCIYroByBaHHSA. ABTOMAaTHMYHA CUTHAII3AIls Ta
aBTOMATUYHE BIIAKIIOYEHHS MOXYTh OyTH HaJallITOBaHI B pa3l HECHPABHOCTI abo
BIIXWJICHHSI BiJl HOPMAJIBHUX TTapaMeTpPiB MPOIEeCy.

ABTOMaTH30BaHUW TMpoIleC BUPOOHMIITBA OloNMajuBa Mae B OCHOBI eTalu
TPaAMIIHUX METOJIB, aje 3a0e3leuye BUCOKUH CTYIMiHb KOHTPOJK Ta TOYHOCTI
TeXHOJOor1i BUpOoOHUIITBAa. Ha KoXHOMY eTami J0AaTKOBI 3aCOO0M aBTOMATHUYHOTO
yOpaBiIiHHSA 3a0€3Me4yl0Th ONTHUMAalbHI YMOBU Ta MIHIMI3YIOTh PU3HMK TMOMUJIOK.
LleHTpanbHUM €JIEMEHTOM CHUCTEMU € MPOrpaMOBAHUM JIOTIYHUM KOHTPOJEP
(IUIK),im0 KOHTpPOIIOE BCl €Tand OpoUecy: BiJ MOJayl peareHTIB A0 CYLIIHHSA
KIHIIEBOTO MpoAyKTy. Lle migBuIye TOYHICTb, HAAIMHICTh 1 THYYKICTb CHCTEMH
BUPOOHMIITBA O10TATUBA.
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BU3HAYEHHS ®YHKIII APTEPIAJIBHOI'O IPUTOKY
13 BUKOPUCTAHHSM 3BEJJEHUX NEP®Y3IMHUX
IHAPAMETPIB

YysikoB Makcum €BreHoBudy,
CTyZIeHT Kadeapu 6ioMeTnIHO1 KiOepHETUKH
HTVYYVY «KIII im. Iropsa Cikopcekoro», M. Kuis, Ykpaina

AnximoBa Caitiiana MukoJiaiBHa
K.T.H., IOIIEHT Kadeapu 6GioMmennuHo1 KiOepHETHKA
HTVYYVY «KIII im. Irops Cikopcbskoro», M. Kuis, Ykpaina

Anomayia. Y pooomi po3ensinymo npoonemy agmomamu3z08aHO20 6USHAYEHHS
@YHKYIT apmepianbHo20 NPUMOKY NpU aHAnizi nepysitiHux 300paxcenb OUHAMIYHO-
CNPULIHAMAUBOL  KOHMPACMHOI  MAcHIMHO-pe30oHaHcHoi  momoepagii.  Touwne
BU3HAYEHHS YYHKYIT apmepianbHO20 NPUMOK) € KPUMUYHO 8ANCIUBUM O PO3PAXYHKY
KLIbKICHUX 2eMOOUHAMIYHUX napamempis. Tpaouyiunuil pyunuil nioxio, He38axcaoyu
Ha tioco cmamyc "3010moeo cmanoapmy'”, mae cymmeei 0oMednceH s, 30Kpema 8UCOK)
cy0 ‘ekmuenicms ma yacogy 3ampamuicms. Y pamkax yiei pobomu 3anponoHo8aHo
HU3KY 800CKOHANEeHb 00 anzopummie 0opooku DICOM-0anux onsa aemomamuzo8ano2o
BUSBNIEHHS KAHOUO0amie (OYHKYii apmepianrbHo2o0 Npumoky. 3acmocy8auHs OaHUx
nioxo0i@ 00360NUNO CYMMEBD 3MEHWUMU GNIUE UWIYMY, NOKPpAWUMU HAOIUHICIb
cucmemu ma MoOyHIiCMb BUSHAYEHHS Nephy3IUHUX napamempis.

KuarouoBi cioBa: (QyHKUIS apTepiaibHOrO MPUTOKY, 3BeAeHI nepdys3iiiHi
napameTpH, KijgbKicHa mepdy3sis, JUHAMIYHO-CIIPUWHATINBA KOHTpacTHA rnepdys3is,
MarHiTHO-pe30HaHCHa ToMorpadis.

Toune Bu3HaueHHs GyHKIIT apTepianbHoro nputoky (anri. arterial input function,
AlF) € BAXXTMBUM €TarioM B OTpUMaHHI niepy31HHUX reMOANHAMIYHUX TTapaMeTpiB 3a
JIOTIOMOTOI0  JIMHAMIYHO-CIPUMHATIMBOI ~ KOHTPACTHOI ~ MarHiTHO-PE30HAHCHOI
toMmorpadii (MPT) [1]. Bona HeoOXigHa sSK BXIJHI JaHl JJIS KUIBKICHOT OINIHKH
nepdy3ii 1 Mae BEJIMKHUI BIUIMB Ha pe3yJIbTaT onepalii JeKOHBOIIOLIT.

ABTOMAaTHYHI Ta HAIlIBABTOMATHYHI M1JX01 MPONOHYIOTh MOTEHI[1IHI IepeBaru y
IIBUJIKOCTI, TPOTE Mar HEIOJIKM SKOCTI OTPUMaHHS pe3yjbTaTiB. 30Kpema,
reoJIe3MYHl METOAM BUMAraroTh MEBHOI PY4YHOI 1HiIIami3amii [2], KinacTepHuid aHami3
MPOJIEMOHCTPYBAB HEAOCTATHIO CTAOUIBHICTH [3-9], a METOIM HAa OCHOBI IIIMOOKOIO
HAaBUaHHS 3aJIe)KaTh BIiJl BEIMKUX OOCSTIB aHOTOBAaHMX JAaHWX Ta MOXYTh MaTH
oOMEXeHYy y3arajbHIOBaHICTh uepe3 HeBenuki BuOipku [10, 11]. Takum unmHOM €
moTpeda B po3poOIi OUIbII HAAIMHHUX, aBTOMATH30BAaHUX Ta MEHIN 3aJICKHUX BiJ
omneparopa MetoAiB BusBieHHS AlF, axi 6 Mornm epeKTHBHO 3aCTOCOBYBATHUCS O
PI3HOMAaHITHHX KJIIHIYHUX CIICHAPIiB.

[Tonpu Te, 1m0 py4He BU3HAYCHHS (DYHKIIIT apTepialIbHOTO MPUTOKY 3aJTUIIAETHCS
€TAJIOHHUM METOJIOM aHami3y nepdysiiinux MPT-300pakeHb, 3HA4UHI 4YacOB1 BUTPATH
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Ta cy0’ €KTHBHICTb, IOB’s3aHa 3 JOCBIZOM ONEpaTopa, pOOUTH aKTyaJIbHOIO 33a4eto
aBTOMAaTH3aIlii bOTo mporecy [12-14].

MeTow UBLOr0 IOCTII:KEHHS € TOKPAIUTH SKICTh BH3HAYCHHS 3BEIACHUX
nepdy3iiHIX mapaMeTpiB, sIKi BUKOPUCTOBYIOThCS aisi nomnyky AlF-kanaunaris.

Pyunwnit meton BusiBnenHs AIF BBakaeTbes "30m0TuM cTanaapTom'. 3a3Buuai BiH
nependadae BuOip omeparopom obiacti iHTepecy (aHri region of interest, ROI) y
BEJIMKIM apTepii, M0 MmocTayae KpoOB JO MO3KY, HANPUKIAL, Y CepeIHId MO3KOBIH
aptepii abo BHYTpiHINA coHHii aprtepii [12, 15]. [Ticna Bubopy ROI nmpoBoauthes
Bi3yaJIbHUI aHaII3 Yac-KOHIICHTpAIlli KpUBUX 3MIHHM CUTHATY B MEKaXx I11€1 00J1acTi IS
imenTrudikarii KpruBoi, sika BiAMOBIgae XapakTepHuM pucam AlF: mBuakuil mimgiom
KOHIICHTpAIlii KOHTPACTHOI PEYOBHMHU IMCJS 11 BBEACHHS, JOCSATHEHHS BHCOKOIO
MKOBOT'O 3HAYEHHS Ta MOJAJbIIE BIAHOCHO IIBUAKE MOBEPHEHHS O 0Aa30BOTO PiBHSA
[2, 12, 16]. lna 3MeHIIEHHS BIUIMBY IIyMy Ta apTe(akTiB 4acTO 3aCTOCOBYETHCS
YCEpEeIHEHHsI CUTHAJIIB 3 JIEKUIBKOX MIKCENIB, 0 BXOAATh A0 ckiaay odpanoi ROI
[17].

Xoya py4yHUM METOJ 1 € €TaJIOHHUM, BiH HE M030aBiieHUN HenomikiB. OgHuUM 3
OCHOBHHUX € HOro Cy0’€KTHUBHICTh Ta 3aJICKHICTh BiJ JOCBiTy omepatopa [2]. Pi3Hi
OMEepPaTOPHU MOKYTh IMO-PI3HOMY IHTEPIPETYBATH YaCOB1 KPUBI IHTEHCUBHOCTI CUTHATY
Ta pobutn nemo BigMiHHI BuOopu ROI, 1mo mMoxke mpus3BecTH 10 3HAYHOI MIK- Ta
BHYTPIIIHBOOIIEPATOPCHKOI BapiabenbHocT! y Bubopi AlF. [{s BapiabenbHICTh, y CBOIO
yepry, 6e3mocepeIHbO BILUTUBAE HA TOYHICTh KUIBKICHUX MapameTpiB nepdysii, Takux
K KPOBOTIK, 00’ €M KPOBI, CEPEJIHINA Yac MPOXOHKEHHS, Yac HAAXOIHKCHHS KOHTPACTY
[17-19]. Kpim TorO, po3ramryBanuss ROI ams pyunoro BuGopy AIF moxe cyTreBo
BIUTMBATH HA OTPUMAaH1 pe3yJIbTaTH, OCKUIbKU KOHIICHTPAIlisi KOHTPACTHOI PEYOBUHHU B
apTepiagbHIA KpOBI MOKE 3MIHIOBATHCS B Mipy ii MPOCYBaHHS CYJIUHHUM PYCIOM
yepe3 edeKTH nucrepcii Ta 3aTpumku [2, 17].

Y upoMy JAOCHIIKEHHI g MNOWYKYy (YHKUIL apTepialbHOr0 MPHUTOKY
BUKOPUCTOBYETBCS 171e PO3PaxXyHKy (YHKII SKOCTI, $Ka OpUriHaJIbHO Oyna
3aMponoHOBaHa y JociikeHHl [20] 1 rpyHTyBamacss Ha OLIHII (PI1310J0TTYHUX
reMOJIMHAMIYHUX XapaKTEPUCTHK B SIKOCTI JACCKPUNTOPIB. Y mociimkeHHsx [21, 22]
Oyni0 3ampomoHOBaHa Moju(ikanli po3paxyHKy (QyHKIII SKOCTI 4Yepe3 MOILIyK
3BeJICHUX MepPy3iiHUX TapaMeTpiB. 3 OIJsAIy Ha 3a3HAY€HHI JOCIHIIKCHHS,
3arajJbHUM OMKC aJTOPUTMY MONTYKY (DYHKIIIT apTepiadbHOTO MPUTOKY 13 PO3PAXYHKY
GyHKIIT IKOCTI MOXKe OyTH HACTYTTHHM.

1. I3 opurinanbanx nepdysiitnux MPT 300paxeHb po3paxoByIOTh KapTU 3MiHH

KOHIIEHTpAIlii KOHTPACTHOI PEYOBUHHU B Yacl.

2. ONIHIOIOTH MMOYaTKOBE 3HAYEHHS KOHIICHTpAIIli B 4acl BiJl MOMEHTY 3aKIHUCHHSI
da3u HaCMYEHOCTI O MOMEHTY Yacy HaJXOKCHHS KOHTPACTHOI PEYOBHHHU
(6azoBe 300paskeHHs).

3. OLiHIOIOTh 3HAYEHHS MAaKCHUMaJIbHOI KOHIIEHTpallli KOHTPACTHOI pPEYOBUHU
4yepes3 YCepeIHeHHS 3HaueHb Y MOMEHT Yacy MaKCUMaJIbHOI KOHIIEHTpPAIIi1, TBOX
MonepeHIX Ta ABOX HACTYIHUX JIO IIbOTO MOMEHTax, Oepyud J0 yBaru JaHi
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rpadiky TIOOATBLHOTO TIpoxoay Oosoca (300paXkKeHHS MaKCUMAaJIbHOI
KOHIICHTpAITii.
4. OTpuMyIOTh PI3HUIIIO 0a30BOTO 300paKEHHS 1 300pa)KEHHS MaKCHMAaJIbHOI
KOHIIEHTpaIlii (300paXeHHs Pi3HUII KOHIICHTPAIli).
5. BukonyioTe moporoBy (inpTpamiro 300pakeHHsS PI3HHUII KOHIEHTpaIii
mMeTtoaoM Oy IJis OTpUMAaHHS MOYaTKOBUX KaHauaaTiB AlF.
6. 3acToCOBYIOTh (DYHKIIIIO SKOCTI AJIA TMOIIYKY HaWkpammx kKanauaatie AlF
BIIMOBIHO 10 (hOpMYIIH:
PE + AUC + (1—TTP) + (L— FWHM )
Qur = 4
ne PE — 3nHauenns makcumanpHOro KoHTpacty, AUC — moma mig dac-
KOHIIEHTpaIlisi KpuBow, TP — wac 10 MOMEHTY HacTaHHS MaKCHMaJIbHOTO
koHTpacty, FWHM — noBHa mmpuHa Ha piBHI MOJOBUHHOI aMILTITYAH.

PE Bu3HauaeThCs SIK HAaWBUINE 3HAYEHHS KPUBOi 1HTEHCHUBHOCTI, IO BIJMOBIIAE
MOMEHTY HaMOLIBIIIOI KOHIIEHTpallli KOHTpPacTy B o0OpaHiil Touii. BuszHaueHHs
MOMEHTY 4Yacy Mo4yaTKy HaJXOKeHHs KoHTpacTy t_0 6a3zyeThcsi Ha IHTEPIIOILOBAHUX
JAHUX 1 BHUKOHYETHCS TOJI, KOJM 3MiHA CHUTHAIy JOCSTa€ TMEBHOIO IMOPOrOBOIO
3HAYCHHS BIAHOCHO po3Maxy Hanpukian, 10, 15,20, 25 a6o 30 % [23].

TTP — 1e yac, 1m0 MUHYB BiJ] TOYaTKy CKaHyBaHHS J10 ¢ikcallii MaKCUMaJIbHOTO
3HAYEHHS CHUTHAIY.

FWHM 103B051s€ OLiHUTH TPUBAJIICTh aKTUBHOT (pa3u HAAXOKEHHS KOHTpACTY. i
MOXHa OOYHUCIIOBATH SIK 3a MOBHOIO aMIUTITYJOK CHUTHANy, TaK 1 3a aMmIUIITYA0I0
BiJTHOCHO 0a30Be 300pakeHHs [23].

MoMeHT noYaTKy peuupKyJIsilii KOHTPACTHOI peUOBUHU t_€C BU3HAYAETHCS MICIIS
MiKa, KOJIM CHUTHaJ1 abo0 3HUXKYEThCSA N0 3aJaHOrO BIJICOTKA BiJ po3Maxy, ado
(IKCy€eTbCsl OCTaHHIA MOMEHT CIajy Iepej MOBTOPHUM 3POCTaHHAM curHamy. Jis
I[bOTO BPAaXOBYIOThCS K1JIbKa BapiaHTIB OIIHKH — 30KpeMa, TPETiii MOMEHT 4acy IicCJIs
PE, nepetun 50 % piBHs curHaimy abo MOMEHT IMOYaTKy HApOCTaHHS miciis cragy [23].

JI71s1 IHTEerpalIbHOI OIIHKU €(PeKTy KOHTPACTy BUKOPUCTOBYEThCs 3HaueHHss AUC,
1110 OOYMCITIOETHCS B MEXKax mepiioro nmpoxoay — it 0 mo t_rec [23].

JIst oKpalleHHsl SIKOCTI BHU3HAYEHHS 3BEJCHUX MNep]y3iiHUX MapameTpiB, siKi
BUKOPUCTOBYIOTbCS Jyuisi  momnyky AlF-kanaunariB, y maHoMy IOCHIKEHHI OYJI0
MPOBEJICHO aHalli3 Ta MOKpAaIleHHs PO3paxyHKY 3BEIICHHX MmapameTpiB mepdysii, a
came: Bu3HaueHHa 3HadyeHb AUC, FWHM, 3HaueHb MOMEHTy dYacy MOYaTKy
HaJaxo/pKeHHsT KoHTpacty t 0 1 yacy moyaTtky peuupkysismii koHTpacty t_rec. Jlns
MIJIBUIIICHHS TOYHOCTI aHajizy OyJI0 JI0JaTKOBO IpOBEJeHa MomepeaHs oO0poOka
JAHUX OPUTTHAILHUX 300pa’KEeHb.

Jns miABUIIEHHS TOYHOCTI BU3HAYEHHS HEOOXITHUX MOMEHTIB 4Hacy Ha 4ac-
KOHLIEHTpAIisl KpUBUX OYJI0 3aCTOCOBAHO 1IHTEPIOJISIIIIO 3 000B’A3KOBOIO NIEPEBIPKOIO
Ha HasIBHICTh MOJUTY Ha HYJb.

Y  nmocmimkenHi [24] Oyno TmoKa3aHe TMOKpAIICHHS TOYHOCTI PO3PaXyHKY
nepdy3iiHUX MapaMeTpiB yepe3 3aCTOCyBaHHS (IIbTPIB 3 €hEKTOM 3TIIaHKYBAHHS TS
IPOCTOPOBUX Ta YAacOBUX JAaHUX. 3acTocyBaHHs ¢yHKuIi gaussian filterld 3
616mioTexku SciPy mns 3rmamkyBanHs naHux y mexax Bim t 0 mo t rec mo3Bosmiio
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e(EeKTUBHO 3HU3WUTH BUIAJKOBUH IIyM Ta JIOKAIbHI (QIyKTyali, $SKi MOIJIH
CIIOTBOPIOBATH SIK TEOMETPUYHI XapaKTEPUCTUKH KPUBOI, TaK 1 MOX1HI MapameTpu. ¥
CBOIO YEpry I MPU3BENO J0 MOKPAIIECHHS Pe3yJIbTATIB IIHOTO JTOCIIIKEHHSI.

JInst TiABUINEHHST TOYHOCTI BHW3HAYEHHS 0a30Be 300pa)K€HHS, SKUH CyTTEBO
BIUTMBAE Ha po3paxyHOK sk {_0, rak i FWHM, Gyno peanizoBano monepenHio 00pooKy
3HadeHb 70 t 0 3 BUKOpUCTaHHSAM Z-OIIHKH. AHOMaJIbHI 3HaUYCHHSA (ayTiaaiepu), sKi
MOTJIA BWHUKATH BHACHIIOK IIIyMiB YW apredakTiB, (UIBTPYBAIHCH TMEpe
0OYHCIIEHHSM cepeHbOro 3HaueHHs. Lle 703BoMmI0 oTpuMaTu OUTbI CTa0lIbHUMN Ta
($1310710T1YHO OOTPYHTOBAHUM pE3yJIbTAT.

AHani3 3acTOCYyBaHHSI PI3HMX MOPOTOBUX 3HAYEHb NJisi oTpuMaHHs omiHku t 0
MOKa3aB, 10 OTPUMAHHS KpallluX pe3yJbTaTiB JOCATAETHCS Y BUMAAKY 3aCTOCYBaHHS
nopory y 15 % Big aMIUTITY 14 TIIKOBOT'O 3HAYEHHSI KOHIICHTpAIIii.

Kpami pesynbratu nokaszana ouinku FWHM 3a ammiitygor BigHOCHO 6azoBe
300paK€HHS.

Jlst mokpamienns omiaku AUC, mo9aTKoBi Ta KiHIIEBI TOYKH KPUBOT KOHIICHTPAITii
OyJii 1HTEpNOJIbOBaHI 3a 4yacoM. Lle JA03BOIMIO 3MEHIIMTH MOXUOKH, CIIPUYUHEHI
auckpetHicTio BUOipku. Jms oninku AUC OyB BUKOpUCTaHUI METOA Tparmerlii.

Pe3ynbTrati gaHOro JOCHIJKEHHI TMOBHICTIO 0a3ylOThCS Ha 300pa)KEHHSAX
BIIKpUTOI 0a3um paHux http://cancergenome.nih.gov/ mnepdysiiinoi MPT konekuii
TCGA MynbTU(dHOPMHOI T1100J1aCTOMH.

[TokazoBuit mpukian rpadiky, mo Bizyanizye AIF mis omHoro 3 xaHauaartis,
HaBeJIeHUi Ha puc. 1.

[ ] Figure 23

0.18
0.16 - E T
0.14
0.12
0.10 A 3
0.08 A * [ o]
0.06 | f L
0.04 1 '
0.02 p’
0.00 "HMWO’
—0.02 4 ¢
T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
slice number

concentration

\ »ytes
A ..f. -Q. ‘Oﬂm%w.'lmmﬁ.a‘...

—0— t0=24 t_rec =37 TTP = 24 —e— PE=0177 —e— FWHM = 6.500 AUC =1.166 |

#¢s $Q=0
Puc.l. I'pagix, wo gizyanizye AIF ona oonozo 3 kanouoamis

[Toka3oBuil TpUKIaA 3HAWICHUX MICIh PO3TAIIyBaHHS II'STH HaWKpammx
KaHAUJATIB y QYHKIIT apTepiabHOrO MPUTOKY HaBEACHUI Ha puc. 2.
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Puc. 2. Micys pozmawysannsi kanouoamis y QyHKYii apmepianbHo20 Npumoxy
(3eneni nikceni — pe3yibmam ompuManHs NOYamKosux kanouoamise AIF, uepsoni
nikceni — n’amv HAUKPAWux Kanouoamis): 31iea — memoo 0ocniodtcens [6];
Ccnpasa — NOKpaujeHutl Memoo 0ano20 00CII0NCEeHHS.

[Iporpamua peanizarisi Oyna 371licHeHa MOBOIO TporpamyBaHHsi Python 3.13 y
cepenoruiie po3pooku Visual Studio Code 1.100.2. Jlis peanizarii Oy BUKOPUCTaHI
6i6motexu Pydicom 3.0.1 (poGora i3 aiimamu MeaUYHUX 300pakeHb y (opmari
DICOM), OpenCV-Python 4.11.0.86 (s o0poOka 300paxkenp), NUmPy 2.2.5 Ta
SciPy 1.15.2 (Maremaruyni obuncienHs), a Takoxxk matplotlib 3.10.1 Ta PyOpenGL
3.1.9 (mna Bizyamzamii). [li iHCTpymMeHTH 3a0e3neuniau e(EKTUBHUN aHai3
nepdy31iHUX JaHUX Ta BI3yalli3allilo pe3ybTaTiB.

VY CyKymHOCTI BNpPOBAKEHI TOKPAIIECHHS JO3BOJUIN IMIJBUIIUTH TOYHICTh
po3paxyHKy nep(dy3iiiHuX mapameTpiB, 3MEHIIUTH BIUIMB IIyMy Ta apredakxTiB, a
TaKoXX 3pOOMJIM CHCTEMYy OUIBIN HAAIHHOI i1 OOpPOOKM BEIHMKOI KIUIBKOCTI
AlF-kanaunatiB y pamkax macuBy DICOM-300pakeHb.
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