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THO®OPMAIIMHI TEXHOJIOI'TI 1 INFORMATION TECHNOLOGY

UDC 004.4

INFORMATION TECHNOLOGY IN
POLAND: A CATALYST FOR PROGRESS

Kowalski, A., Warsaw University of Technology, Warsaw

Information technology has become an integral part of modern society, playing a
pivotal role in shaping the way we live, work, and communicate. In Poland, IT has
witnessed remarkable growth and development in recent years, transforming the
country into a hub for technology innovation and a significant player in the global IT
landscape. This essay explores the evolution of information technology in Poland, its
impact on various sectors, and the factors driving its success.

Poland's journey in the field of information technology can be traced back to the
early 20th century when the country made significant strides in mathematics and
computer science. It was not until the 1980s, during the era of communist rule, that
Poland began to embrace IT on a larger scale. The transition to a market economy in
the early 1990s marked a turning point, as Poland actively started integrating IT into
its socio-economic fabric. The country invested in education, research, and
development to foster a fertile ground for IT growth.

Poland's IT infrastructure has evolved significantly over the years. The country
boasts a robust broadband network, a burgeoning number of data centers, and a highly
skilled workforce. Cities like Warsaw, Krakow, and Wroclaw have witnessed the
establishment of technology parks and innovation hubs that have attracted global IT
giants, startups, and tech enthusiasts.

One of the key drivers of Poland's success in IT is its strong education system.
The country produces a steady stream of highly skilled IT professionals who are sought
after worldwide. Polish universities and technical schools offer cutting-edge IT
programs, and many students pursue advanced degrees in computer science and related
fields. This has created a pool of talent that fuels the domestic IT industry and supports
international expansion.

Poland has positioned itself as a European outsourcing destination for IT services.
The country's skilled workforce, cost-effectiveness, and strong work ethic have
attracted numerous multinational corporations looking to outsource IT functions. Many
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global companies have set up IT centers and service hubs in Poland, contributing to the
country's economic growth and increasing its presence on the international IT stage.

In addition to outsourcing, Poland has also fostered a thriving startup ecosystem.
The government and private investors have been supportive, and various initiatives,
including tax incentives and grants, have been launched to encourage entrepreneurship
and innovation in the IT sector. This has led to the emergence of Polish startups that
have made their mark in various niches, from software development to fintech.

With the growing importance of IT, cybersecurity and data protection have
become crucial issues. Poland has taken significant steps to ensure the security of its
digital infrastructure, aligning itself with European Union standards. The country has
implemented robust data protection regulations, including the General Data Protection
Regulation (GDPR), which ensures the privacy and security of personal information.

Despite its rapid growth, Poland faces certain challenges in the IT sector. One of
the primary challenges is retaining local talent, as many skilled professionals are lured
by better salaries and opportunities abroad. To address this, the government and
industry players are working together to create a conducive environment for IT experts
to build their careers at home.

Furthermore, Poland must continue to invest in research and development to stay
competitive on the global stage. Embracing emerging technologies, such as artificial
intelligence and blockchain, will be essential for future growth.

Poland's journey in the realm of information technology is a remarkable success
story. The country has evolved from its early struggles to become a significant player
in the global IT landscape. With its strong educational system, thriving business sector,
and a burgeoning startup ecosystem, Poland is poised for continued growth and
innovation in the field of information technology. As it addresses its challenges and
seizes opportunities, Poland's IT sector is likely to play an even more pivotal role in
shaping the nation's future.

References
1. Janson M. A., Wrycza S. Information technology and entrepreneurship: three cases
from Poland. International Journal of Information Management. 1999. Vol. 19 (5). P. 351-367.
2. Kaplinski O. Information technology in the development of the Polish construction
industry. Technological and economic development of economy. 2009. Vol. 3. P. 437-452.
3. Batori Z., Koren A., Sergi B. S. Information technology and information society

in Poland. International Journal of Economic Policy in Emerging Economies. 2008.
Vol. 1. P. 137-155.
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VJIK 004.056.5

AKTYAJIBHI ITPOBJIEMMU KIBEP3AXNIIIEHOCTI CUCTEM
HEHTPAJIBHOI'O BXOY Y BATATOCAUTOBUX OCBITHIX
THOOPMAIIMHUX CUCTEMAX

Maniniy I1. I1L., inxcenep Inmepl]EK, Binnuyokuti
HAYIOHATbHUN MeXHIYHUL YHIgepcumem, M. Binnuys
Koeanenxo 0. 0., kano. mexu. HayK, 0oyenm,
ooyenm Kageopu npocpamuozo 3abesneuents, BinHuybku
HAYIOHATbHUU MEeXHIYHUL YHIgepcumem, M. Binnuys
Maniniu 1. I1., acucmenm xagedpu xomn romepHux HAayx,

Binnuyvkuu nayionanenuu mexniynuil yHigepcumem, M. Binnuys

Buxopucranss cuctem 1eHTpanizoBaHoro Bxoay SSO B 3HA4YHIN Mipi IMiIBHUIIYE
3aXMINEHICTh OaraTocalTOBUX I1H(POPMAIIMHMX CHCTEM B IJIOMY, OJHAaK HE €
rapaHTOBaHUM BHpIIICHHSIM BCiX IpobiieM 13 kibepOesnekorw. Cepen mnepesar
BUKOPHUCTAHHS MOIOHUX CHUCTEM € IIEHTPATi30BaHUN KOHTPOJb HAJl KOPUCTYyBaYaMU
Ta MOKJIUBICTh 3aCTOCYBaHHA MyJlbTU(akTOpHOI aBTeHTUDiKAaIi [1]. ABTOMaTH3a1Iis
[IEHTPATI30BAHOTO KOHTPOJIFO HaJ 0a300 KOPUCTYBayiB OpraHizaimiil J03BOJISIE
BUABIIATU CTIPOOU B3JIOMY aKayHTIB KOPHUCTYBadiB 3a JOMOMOIOI0 3aC001B MITYYHOTO
1HTeNeKTy [2, 3], 101aBaTH HOBUX CIIBPOOITHUKIB Ta KJIIEHTIB, a TAKOXK JIEAKTUBYBATH
CIIBpOOITHHKIB, sIK1 3BUIbHEH1. [1oA10H1 pimeHHs € 3aTpeOyBaHUMU 1 B cepl OCBITH.

Ak 1y OyIb-SIKUX THIIUX TEXHOJIOTISAX 3aXUCTY BiJl HECAHKIIIOHOBAHOTO JIOCTYITY,
B CHCTEM IIEHTPali30BAaHOTO BXOJYy TaKOX ICHye mIpobOiieMa 3MaraHHs '"3amka Ta
BinMuuku". s mpobnema mossirae y ToMy L0 MO Mipi BAOCKOHAJEHHS TEXHOJIOT1H
3aXHCTY BiJl HECAHKIIIOHOBAHOTO JIOCTYITY BIIOCKOHATIOIOTHCS 1 METOIU Ta 3aCO0M TS iX
MOI0JIaHHS, 1[0 B CBOIO YEPTY 3HOBY MPHU3BOAUTH JIO TIPOIOBKEHHS PO3BUTKY TEPIIUX.
VY cucremax aBTeHTH(IKAIllT Ta aBTOpU3allii BOHA BUSBIISETHCS Y CIPOOax 3aBOJIOIITH
aKayHTaMH KOPUCTyBadiB, SKi MOXXYyTh MaTH JOCTYI 10 JAaHHUX, IO CKJIaJaloTh
KOMEPIIIfHY TAEMHUIIIO, YH IO MEHII 3aXUIIEHUX CUCTEM, SKi JISTTIIe B3IOMATH.

Ha nanuii MOMEHT ICHYIOTh HACTYIHI MEpPCHEKTUBU KibOep3arpo3 Ajisi CUCTEM
IEHTpaTi30BaHoro BXxoay SSO:

1. BukopucTaHHs MEHIII 3aXUIEHUX MEpEeXeBUX MPoTOoKomdiB. [lopsan i3 mobpe
3axXMIIeHor cucteMoro SSO 13 3acTOCyBaHHSAM MYJIbTH(AKTOPHOI aBTeHTU]IKALil

MOXYTh 3aCTOCOBYBAaTHUCh MEHINI 3axHIIeHl MpoTokoyu, Hampukiaang FTP, POP3,
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IMAP, LDAP ta SMB. Ili npoTokoiu 3a3Buy4aii 0OMEXYIOThCS a00 MIATPUMYIOThH
nunie oHOo(aKTOPHY aBTEHTU(IKAIIEI0 3 BBOJOM JIOT1HY Ta MapoJIo, 110 MOXe OyTH
BUKOPHUCTAHE 3JI0BMUCHUKAMU ISl 00X01y LIeHTpaibHOTO BXoay. [Iporokonn AAA —
RADIUS ta TACACS+ MaroTh miATpUMKY JBogakTopHOi aBTeHTU]iKaMiil [4], ogHaK
3a3BUYail X CKkiIagHO iHTerpyBatu 3 cuctemoro SSO. Came yepe3 nmpoOIEeMU MEHII
3aXUIICHUX TPOTOKOJNIB KoMmmaHig Google Bupimmia BiIMOBUTHCH Bl KJIACHUHUX
npotokoiiiB POP3 ta IMAP y cBoemy nmomroBomy cepsici Gmail.

2. Bukopuctanss ciaabkoro mudpyBaHHs, 1110 € BPA3JIMBUM 10 PO3MHPPYBaHHS
KBAaHTOBMMU OOYHCIICHHSAMU. barato cy4acHUX ajaropuTMiB IUQPPYyBaHHS MOXKYTb OyTH
po3mdpoBaHi 3 BUKOPUCTAHHSIM METOIB KBAHTOBUX 004YHCIEeHb. Lle Moxke poOuTtu
mpouecu aBTeHTH(IKalli Ta aBTOpH3alii OUIBLI BPa3JIMBUMU 10 PO3IMU(PYBaHHS
3moBMuUCHUKaMU. OHAK MpoOJieMa aKTUBHO BUPINIYETHCS 3aBISIKA PO3POOII MOCT-
KBaHTOBUX alropuTMmiB mudpysanss. CydacHi Opay3epu perysipHO OHOBIIOIOTHCS Ta
BUJIAIOTH CIIOBILIEHHS MPH CIIPOO1 MiAKIIOUYUTUCH IO MEHIII 3aXUIIEHUX calTiB. [IpoTe
HECTIMKE 0 KBAaHTOBOTO po3iudpyBaHHs MHUGPYBAHHSI MOXKE OyTH HE JIMIIE MiX
Opay3epom Ta cepBepom, aiie i Mixk cepBepom IdP Ta cepBepom cepric-nipoBaitiepy
cucremu SSO. UYepe3 Te, 1mo Mmojai0OHI CUCTEMH MOXYTh BUKOPHUCTOBYBATH Pi3HI
MPOrpaMH1 KOMIIOHEHTH 13 IOCUTh CKJIaJIHUM MPOLIECOM HaJallITyBaHHs, TOBEPXHEBHI
ayJIUT MOXE HE BUSBUTH BUKOPUCTAHHS cIaObKoro mudpyBaHHs.

3. Anani3 Bpa3iaMBOCTEH 3a JOMOMOTOI0 1HCTPYMEHTIB HITYYHOT'O IHTEICKTY. Y
3rajJlaHoMy 3MaraHHi '"3aMka Ta BiAMUYKH" BiJOYyBaeThcsa OOpoThOa MK 3acoOamu
3aXHCTY Ta B3JIOMY. 3aCTOCYBaHHS IHCTPYMEHTIB IITYYHOTO IHTEJIEKTY JJIS BUSBIICHHS
Bpa3JIMBOCTEN Ma€ JIBI CTOPOHHU MeJai: e JO3BOJUTH 3 OAHIET CTOPOHU MPUCKOPUTH
MOIIYK BPa3IUBOCTEH y CBOIX MPOIYKTaX KOMIIAHISIM-PO3POOHHKAM 1 TaKUM YHHOM
T BUTIATH 3aXUIIEHICTh IPOTPAMHOTO 3a0€3MIeYeHHS, a 3 IHIIIOT CTOPOHU 11€ 30UTBIITUTh
MO>KJIMBOCTI 37I0BMUCHHKIB HAalIPaBJICHUX ITPOTH JIFOJIEH Ta OpraHi3alii, 110 BUKOPUCTOBYIOTh
IporpamHi piieHHs 0e3 peryIspHuX OHOBJIEHB Oe3neku [2]. HaiGinpimn BpasnuBuMu
B JIAHOMY BHIIaJIKy MOXXYTh BUSIBUTUCH KOPUCTYBaul nporpam (a60 KOMIIOHEHTIB 1UX
Mporpam), peryJsipHi OHOBJICHHsI O€3IEeKH J0 SIKUX O1IbIIe HE BUITYCKAIOThCH.

4. Po3BUTOK OOTIB, KEPOBAHUX IITYYHUM IHTEJIEKTOM, ITI0 3/IaTHI IMITYBaTH JISUTbHICT
KOpPHUCTyBada y Opay3epi. binbIn ckitagHi cucTeMu aBTeHTH(IKAIIT 31aTHI BU3HAYATH
XapaKTepHICTH /il KopucTyBaya jronuHi [3]. Ha mpotusary iM, mpooBKyIOTh pO3BUBATHCH
00TH, 110 3/1aTHI OPIEHTYBATHCh y 1HTep¢elici BeO-10aTKIB Ta BUPILIYBaTH CJIA0K1
pizHoBuau TexHoorii CAPTCHA. [Ins uboro BUSBUIUCH AyK€ KOPUCHUMHU Takl QA-
iHcTpyMeHTH sK Selenium. Kpim ananizy DOM-CTpyKTypu CTOPIHOK JJIsI CTBOPEHHS

Takux OOTIB MOKe OYTH TaKOX 3aJITHE KOMIT I0TepHE OaueHHs [5].

——— B — INTERNATIONAL SCIENTIFIC AND TECHNICAL CONFERENCE 11
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5. CoriasibHa 1HXEHEePisl 3aIUIIAEThCS He MEHIIT JIIEBUM 3aCO00M JIJIsl 3aBOJIO IIHHSI
aKayHTaMH KOPUCTYBaYiB, 30KpeMa THX, sIK1 3aXHIIEHI MYyJIbTU(HAKTOPHOIO aBTEHTU(DIKAITIETO.
Haii611p111 yacTo BUKOPUCTOBYBAHHM Y Hil MiX1 IT1IMIHK BEO-CTOPIHOK 3 BUKOPUCTAHHSIM
MPOKCI-TEXHOJIOT1H 3/1aTeH OOXOAUTH SK MYJbTH(AKTOPHY aBTeHTU(]iKaIlito, TakK 1
npocti pisHoBuu CAPTCHA-Ttecrty.

Cepen pilieHb OCTaHHIX JBOX MPOOJIEM € BUKOPUCTAHHS IHTEIEKTyJIbHUX CUCTEM
tecty Tropunra, Ha 3pa3ok Cloudflare Turnstile, sika KpiM BHUpIILIEHHS 3aBaHb 3 BUOOPOM
300pakeHb 3/1aTHA aHAJTI3yBaTH MIOBEAIHKY KOPUCTyBaya Ha BeO-pecypci Ha il XapaKTEepHICTh
JOJCHKINA. Ha MOMEHT HamucaHHs 1aHOTO MaTepiaity Mo/110H1 TEXHOJIOTII TPOIOBXKYIOTh
po3BuBaTuCh 1 BuTicHATU TpaaulliiiHi CAPTCHA-Tectu [6].

BucnoBok. Bci onmcani npo6iiemu € akTyaabHUMHU sIK 111 cucteM SSO y oCBITHIN
cdepi, Tak 1y iHmHKX. OgHaK cepes ykpaiHChbkux 3BO kpiM XMapHHUX pillleHb 4acTo
BUKOPHUCTOBYIOThCS SSO-pillieHHs 3 BIAKPUTUM BUX1IHUM KoJI0M [ 1], BcTaHOBEHI Yy
Burssini Self-hosted posroprans. Ha BiMiHy Biff XMapHUX pillieHb, TOA10H1 pO3TOpPTaHHS
noTpeOyIOTh KBAII(PIKOBAHOTO CYHPOBOJTY, SKUM BKJIIOUYAE B ceO€ PEryJIApHUM ayauT
Oe3IeKu Ta perysipHi 0€31eKOB1 OHOBJICHHS IPOrpaMHOTro 3abe3neueHHs. Po3risHyTi
npoOsieMu 4 Ta 5 y MOAIOHUX PO3TOPTAHHSAX MOXKJIMBO BUPIIIUTH 3aB/ISIKH IHTETpallii 3
TakuMu TexHonorismu sk Managed Challenge [6].

Texunomnorist Tecty TiopuHra Ha OCHOBI BiJIC/IIIKOBYBaHHS MOAIN y BeO-Opay3epi
JavaScript Challenge npogoBxye yCHIIIHO pPO3BUBATUCH 1 BUTICHATH TPAIUIIINHMIA
CAPTCHA, ogHak TEXHOJIOT11 OAIOHOTO TECTY BCE 1€ HEJIOCTATHBO, 1100 MOBHICTIO
MIEPEKOHATHICh Y1 € KOPUCTYBad JIFOJWHOI0, TOMY BCE JK € CEHC Y po3p0o0Ili OKPAICHUX

METO/IIB T€CTyBaHHs THOpUHTa, OCHOBAaHUX Ha BUPIIICHHI 3aB/IaHb.

Cnucok BUKOPUCTAHUX JIAKepe
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VJIK 004.4

PO3POBKA APXITEKTYPU KPAYJA®AHJIHIOBOI CUCTEMMU 3
BUKOPUCTAHHAM NLP JUISA AHAJII3Y TEKCTOBUX JAHUX

Apowesuu M. C., baxanasp mexuiunux Hayx, Binnuyvxuii
HAYIOHATbHUU MeXHIYHUL YHIsepcumem, M. Binnuys
Koeanenxo 0. O., kano. mexu. nayx, Binnuyvkuti

HAYIOHATbHUU MEeXHIYHUL YHIgepcumem, M. Binnuys

CydJacHuil CBIT BUMarae CTajaoi 1HHOBALIMHOI AISTTBHOCTI, 11O CIIPUSIE PO3BUTKY
HOBUX i€l Ta mpoekTiB. Kpayadauminr, sk crnocid 3amydeHHs (QiHAHCYBaHHS Bij
IIMPOKOTO 3araiy, 3100yBa€ Bce OUIbIIIE MOMYIAPHOCTI sIK 3aci0 piHaHCYBaHHS 1HILIATHB
pizHoro poxay. Ilporte, ycmix kpayadaHAiHTOBUX MPOEKTIB CYTTEBO 3aJICKHUTh BiJl
e()EeKTUBHOCTI IXHBOT'O OIIHIOBaHHS, aHAJII3y OIMKCIB IMIPOEKTIB, BIATYKIB KOPUCTYBaUiB
Ta BCTAHOBJICHHS CIIPUSATIMBOTO CIUIKYBAaHHS MIXK TBOPIISIMU Ta MOXKEPTBYBayaMHU.

Y 1boMy KOHTEKCTI BUKOpUCTaHHs mpupoaHoi moBu (NLP) crae kimouoBum
THCTPYMEHTOM JJIsi PO3YMIHHSI Ta aHali3y TEKCTOBUX JAaHMX, IO 30UparOThCS Ha
kpayndanainropux miatdopmax. AnroputMu NLP  1no3BonsioTh Komi toTepam
00pOOIISATH JIIOICBKKY MOBY 32 JOTTIOMOTOIO TEKCTIB 400 T'OJIOCOBUX JIAHKX 1 IEKOTyBaTH

iX 3HaueHHs s pi3HMX Ied [1]. B koHTekcTi KpayadaHIIHIOBOI CHUCTEMH,
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3actocyBanHs NLP mno3Bosisie aBTOMaTu3yBaTH TPOIECH aHali3y METH Ta OIMCIB
MIPOEKTIB, I aBTOMATH30BAaHOTO HAJAHHS OIliHKH.

MeTow 1LOTO JOCHIIKEHHS € pO3poOKa apxiTeKTypu KpayadaHaiHroBo1
CUCTEMH, SIKa BUKOPHCTOBYE MexaHismMu NLP nns edhekTuBHOTO aHammizy TEKCTOBHX
JaHuX KpayAdaHAIHTOBUX MPOEKTIB. APXITEKTypa CUCTEMU PO3POOISETHCS 3 METOIO
aBTOMATH3AIlli OL[IHKU MTPOEKTIB HA MIaTPOopMi.

Po3pobisitoun apXiTekTypy KpayAQaHIIHTOBOi CUCTEMHU KIIOYOBHM KPOKOM €
BU3HAUYEHHS KJIIOUOBHX AacCIHEeKTiB (PYHKIIOHAIY CHUCTEeMH. Y CHCTEM1 HEOOX1JTHO
3a0€3MeUnTH MOXKJIMBOCTI peecTpallii Ta aBTOpHU3allii, Meperisay KaMIlaHii 1mo 300py
koiTiB. KpiM TOro B cucTemi BapTo 3a0€3MeUnuTH MOXKIUBICTh Mepersany iHpopmarii
PO OpTaHi3aTopiB 300py, pemaryBaHHS MPOQUII0, MEPErysa BIACHUX CTBOPEHUX
KaMIIaHiid, MOXJMBOCTI iX peJaryBaHHs Ta BHUIAJEHHSA. TakoX OKpeMO BapTo
3a3HAUYUTH HEOOXITHICTh peayli3yBaTh MeEXaHI3M SKUil Ou 1HTerpyBaB B cebe
¢ynkionansHicTh NLP, 17151 OI[iHIOBaHHS TOHAJIBHOCTI TEKCTY 3a IOMOMOTOI0 CHCTEM
NLP, a5t HagaHHS aBTOMATU30BaHO1 OLIIHKA TOMY YH 1HIIOMY MPOEKTY.

Sk pe3ynbTat 00'eqHaEMO BU3HAYCHUH (DYHKIIIOHA B OKpEMI TPYIIH, 10 SIKHUX yBiije:

1. dynKII0HA POOOTH 3 KOMITAHISIMU, SIKHI BKJTIOUYAE B c€0€ CTBOPEHHS, pe/laryBaHHs,
BUJIAJICHHS, MEPETJIsii KaMIaHii, Ta BUSHAYCHHS MPUBAOIMBOCTI KOMIMAHIT IIIIXOM
BUKOpucTaHHs NLP.

2. dynkiioHan iH(opMaliii Ipo KOpUCTyBaya, SIKUK BKITIOYA€ peAaryBaHHs npogiuko,
nepersia iHgopmMallii mpo opraHizaTopiB KaMIIaHii.

3. dyHKI10HAT aBTOPHU3AIlii B CUCTEMI, SIKWI BKITFOUAE PEECTPAITIIO Ta aBTOPU3ALIIFO.

[ToGynyemMo BHUCOKOpIBHEBY apXIiTEKTypy cucTeMmH. Sfka Oyjae NpeacTaBisiTH
c00010 6a30BY KIIIEHT CEPBEPHY apXITEKTYPY, /I OCHOBHA O13HEC JIOTIKH CUCTEMU Oy 1€
BUKOHYBAaTHCh Ha CTOPOHI CEPBEPY, a B CBOIO YEPTy BiioOpaxkeHHs Oyne BiIOyBaTHUCh
Ha po3po0JIeHOMY BeO-CailTl SIKUM J03BOJUTH B3AEMOJISITU 3 CEPBEPHOIO YaCTUHOIO.

BucokopiBHeBa apxiTeKTypa CUCTEMHU HaBeeHa Ha puc. 1.

Client side Server side

Frontend Backend

_________ > L ("~ Database

Layer Layer

Browser

I
I
|
< |
“ -—y | Presentation Business Datalayer - ___{
|
|
S

3rd Party
>

Services
JSON RESPONSE < —

Puc. 1. ba3zoBa BepxopiBHEBa apXiTEeKTypa
BeO-cucTteMu KpayadaHaiHroBoi miaThopMu
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[Ticist po3risiay BUIle3a3HAUEHOT apXiTEKTYpH, AETalli3y€MOCh Ha OJTUH PiBEHB Ta
PO3TIISTHEMO Jiarpamy MOAYJIiB CEpBEPHOI YaCTUHH B paMKax sIKoi OyJie peai3oBaHO
OCHOBHY YaCTHHY (YHKIIIOHAIBHOCTI po3pobitoBaHoi miatdopmu. BiamosigHo 10
TOTO SIK OYJIO PO3AUIEHO (PYHKIIIOHAJI CHCTEMH B OKpPEMI I'PYIIH, MEPENPOEKTYEMO 11
Ipyny B OKpEMi MOJyJIl, TAKUM YHHOM MOXHA BUOKPEMHUTH HACTYITHI MOTYJIi:

1. Monyne aBTOpH3aliii, sikuii nepeadadae (yHKITIOHATBHICTh PEECTPAIlii Ta BXOIY
710 CUCTEMH.

2. Monysb poOoTH 3 KaMITaHIsSIMU, TOJIOBHOKO 33]1a4€H0 SIKOTO € HAJTaHHS (DYHKITIOHATTBHOCTI
3 CTBOPEHHS, TIEPETIISAy, PearyBaHHsI Ta BUJAICHHS KpayI(haHIiHTOBUX KaMIIaHii.

3. Monynb indopmaliii mpo KOprcTyBaua, SIKAi Hajiae iHpopMaIliro Ipo KOpUCTyBaya
Ta WOTO BJIACHI KaMITaHii.

4. Monynb B3aemoii 3 MexaHizMamMu NLP, sikuii € 4acTHHOIO MOJTyJis 11O poOOTI
3 KaMIIaHISIMH 1 B paMKax sSKOro BiI0OyBa€eTbCcs OCHOBHA Ol13HEC JIOTIKA MO aHami3y
TEKCTIB KpayA(aHIIHIOBUX KaMIaH1H.

Jliarpama BHIIIEONTMCAaHUX MOJIYJIIB HaBeJIeHa HIKUE Ha puUC. 2.

Mogyne apTopuaai

. !

Mo gyt Hhopmawil Moayne poGaTH 3
npo KopWUCTyBaYa KamnaHiAmMm

h 4

Moayne ezaemonii 3
MLP

Puc. 2. ApxiTekTypa MOJyJiB CEpPBEPHOI YaCTUHU

SIk pe3ynbTatr 3amporoOHOBaHA apXiTEKTypa J03BOJIUTH aBTOMATHU3yBaTH MPOIIEC
OIIIHKM KpaydaHAIroBuX KamIlaHii HUIIXOM BHKOpPUCTaHHS MexaHi3miB NLP, B

paMKax po3po0toBaIbHOT KpayAdaH 1IHT0BOI I1aTGOpMH.

CnucoK BUKOPUCTAHHUX [I3KePeJ
1. Iosicuenns anropurmiB 00poOku mprpoaHoi MoBu (NLP). URL: https:/techukraine.net/
MOSICHEHHS-aJITOPUTMIB-00pOOKH-TIpHpo (1aTa 3BepHeHHs: 22.10.2023).
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MEXAHIYHA TH’KEHEPIA 2 MECHANICAL ENGINEERING

VJIK 691.714

CTPYKTYPA IMOPOIIKOBOI CTAJII K390
HICJA IOHHO-IIVIA3MOBOI'O A3OTYBAHHA

Edpemenko b. B., kano. mexn. nayx, ooyenm xagheopu biomeouuHoi
iHorcenepii, IIpuazoscbkutl 0epicasHuti mexHivHul yHigepcumem, M. /JHInpo
Yabak IO. I'., kano. mexu. nayx, ooyenm, ooyenm Kagheopu gizuxu,
Tlpuazoecvruil Oeporcagnutl mexnHiuHuu yHigepcumem, m. /[Hinpo
E¢pemenko B. I'., 0-p mexn. nayx, npoghecop, 3asioysau kagheopu gizuxu,

Ilpuazoecvruil depacagnuti mexniunull yHieepcumem, m. /[Hinpo

[Topoukosa crans "K390 Microclean" Bupo6nuirrea "Buhler" (2,3 % C; 4 % Cr;
1.8 % Mo; 8-9 % V; 0.8-1.0 % W; 1-1.5 % Co) BUKOPUCTOBY€ETHCS AJisl BATOTOBJICHHS
IITAMIIOBOTO Ta PLKYUYOro IHCTpyMeHTa. B po0O0Ti BUBYAIM MOMIIUBICTh M1ABUIIICHHS 11
eKCIUTyaTalllfHOI IOBITOBIYHOCTI CTPYKTYPHO-XIMIYHOIO MOIM(DIKAIIIEI0 10HHO-TJIA3MOBUM
azoTyBaHHAM. OOpoOKy B "TiitouomMy" po3psiai mposoauiu rpu 500-520 °C BopogoBxk
22 rox B razoBomy cepenonuiili (40 % N», 60 % Ar) 13 Butparoro 0,56 11/XB 3a Hanpyru
350 B Tta cumm ctpymy 3 A. AsotyBanu 3pasku ctaimi K390 B ctani moctayanHs i3
tBepaicTio ~250 HVy; ix crpykTypa ckiaganachk 13 kap6igiB MC Tta M;Cs,
PO3MOIICHNUX Y (DEPUTHIN MATPHIILI.

300pakeHHs a30TOBAHOTO IIapy MpeacTaBieHo Ha puc. 1. [Ilap maB piBHOMIpHY
TOBIUHY, 110 BapitoBasiach B Mexax 215-220 mxwm (puc. 1,a), Ta ckiagaBes 3 KUTBKOX
30H (BiJ MOBEpxXHI BIIMO): 30HU OKUCHTIB puxjoi OymoBu TOBIMHOWO 1-3 MM (Ne 1,
puc. 1,0), 30au romgactux HiTpu i (Ne 2, ToBmuHOO 10-13 MKM) Ta 30HH 3 HITPUAAMU
y BUTJISIAI CITKM 10 rpaHuIsx 3epeH (Ne 3). TBepicTh a30TOBAHOTO APy KOJIMBAIACh
B Mexkax 730-880 HV na rmubuny no 100 mxm (cepeane 3HaueHHs ~835 HV), micis
yoro BOoHA 3Hu3miIach 10 640-720 HV Ha rmuouni 150 MM ta 10 585-620 HV — Ha
rnbuHi 200 MKM. PeHTreHOCTpYKTYpHHI aHali3 MOKa3aB HASIBHICTh B MTOBEPXHEBUX
mapax crani kap6iaiB VC, V,C ta M;Cs, a Takox HiTpuais FesN ta CrN. Marpuis
ckiananach 13 YFe ta oFe 3 mepeBaxkanusm aycrenity. [llap Ne 2 BminnyBaB 3epHHCTI

KapOiau, BiICTaHh MK SKMMH OyJia 3allOBHEHA TOJYACTHMH HITPUIAMH TOBIIHMHOIO
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0,05-0,1 mxm 1 goBxkuHOIO 3-5 MKM (3iCTaBHOIO 13 po3Mmipom 3epHa). bins camoi
moBepxHi ToBIIMHA royiok crtaHoBwiaa 0,01-0,03 MM mpu iX Ayke NIUTBHOMY
po3TalryBaHHi, III0 YTBOPUJIO Ha TOBEPXHI CBITIMI (1110 HE TpaBUTHCS) map (puc. 1, a).
Pe3ynbratu AOCHIKEHHS! XIMIYHOTO CKJIay CTPYKTYPHHMX CKJIQJOBUX MPEACTaBJICHI
Ha pHC. 2 y BUIJIAJ Mall PO3MOALTY OKPEMHUX €JIEMEHTIB (OTPUMAHO 3a JAOMOMOTOIO

E€HEPTO-AUCTIEPCIMHOTO aHaJI3Yy).
¥ - T '*

a) 6)

Puc. 1. MikpocTpykTypa a30TOBaHOro Iapy Ha rnoBepxHi craii K390: 3aranbauit

BUTJIsiT (a, 0), 30HA MEPEXOAy Bij TOTYACTUX /IO CITUACTUX HITPHUIIB (B)

Electron Image 1

V Ka1l = Cr Katl Fe Ka1l

Mal
Puc. 2. EDS-manmisr po3noaiiay XiMigYHUX

€JIEMEHTIB B MEKaX a30TOBAHOT'O mapy.
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3 puc. 2 BHIHO, IO TOTYACTI BKIIOYCHHS € 30aradeHMMH Ha a30T Ta 3ai30, Ta
301IHECHUMHU Ha BaHaAll Ta xpoMm. B cBoro depry, npiOHI 3€pHHCTI BKIIFOYCHHS
(mo3HaueHi XKOBTOI CTpLIKO Ha SEI-300pakeHHi) 30aradyeHi sk Ha a30T, Tak U Ha
XpoMm, aje 30iHeH] Ha BaHaik Ta 3ami3o0. Lle m03BoJIss€e MPUIYCTUTH, IO TOTYACTI
BKJTFOUCHHS € HiTpuaoM 3aiiza FesN, a 3epuucti wactku — HiTpumom xpomy CrN. Azot
TaKOXX € MPUCYTHIM B MATPHIl, ajié y MEHIIINA KUIbKOCTI, aHDK B HiTpuaax. Kpymni
JacTKM 30aradeHi Ha BaHAMIM Ta BYIJIENb, IO € XapaktepHuM mis kapoimie VC.
CdopmoBana cTpykTypa 3a0e3neuye BHCOKY TBEPIICTh IIOBEPXHI, IO MOXKE
MiABUIIMTA 3HOCOCTIMKICTh IITAMIIOBOTO 1HCTPYMEHTY B YMOBaX XOJIOJHOTO

nedopMyBaHHS BUCOKOMIITHUX CTaJIeH.

VJIK 531.8

3ATAJIBHUM OTJISII CYYACHHUX
NOCSITHEHb Y MEXAHIYHIN IHKEHEPII

Ilempenxo A. C., 3006ysau euwoi oceimu, Kuiscokuii

HayionanvHuu yuigeepcumem imeni Tapaca [lleeuenxa, m. Kuis

MexaHiuHa 1HXKEHEPIsl € OJIHIEI0 3 HAUCTapIIX 1 HAWOUIbII BaXKJIUBHUX TalTy3eit
IH)KEeHEpHOTO MHCTEITBA. BOHA BU3HAYa€e PO3BUTOK TEXHOJOTIH, BIUTUBAE HA KOXKHY
rany3b JKHTTA Ta € ABUTYHOM EKOHOMIYHOTO MpoTrpecy. 3acHOBaHa Ha (i3HMUHUX
MPUHIIMIIAX Ta HAYKOBHMX JOCIHIIKEHHSX, MEXaHIYHa 1H)KEHEpis BIJIrpae KIIIOUOBY
POJIb Y CTBOPEHH1 HOBUX TEXHOJIOT1 Ta BJOCKOHAJICHH] icHytoumX. [le ece mpucBsueHe
CYCIILJIBCTBA Ta BAXKIMBOCTI 11 MalOyTHBOTO.

OpHi€ro 3 OCHOBHUX TalTy3el MEXaHIYHOI IHKEHEPIi € KOHCTPYIOBAHHS Ta po3poOKa
MalIlliH 1 MexaH13MiB. CydacHi IHXKEHEPH Po3poOJITIOTh BUCOKOS(EKTHUBHI Ta CTIHKI J10
HaBaHTAXXCHb MEXaHI3MU JJIs1 PI3HUX T'aTy3€H, BKIIFOUat0Yl aBTOMOOLIBHY IPOMUCIIOBICTb,
aBiallito, ClIIbChbKE TOCMOIapCTBO Ta MeAULIMHY. Hanpukiaa, aBToMoO1IbHA 1HTYCTpIs
BJIOCKOHAJIIOE JBUTYHHU, CTPYKTYPH Ky30BiB Ta O€3meKy, mo0 3a0e3MeunT BUCOKHIMA
piBeHb KOM(OpPTY Ta OE€3MEKH AJIs BOJIIB Ta MAaCaXKHUPiB, @ TAKOXK MiABUILUTH MATUBHY
e(EeKTUBHICTD. [HIITMM PUKIIAIOM € po3p0oOKa poOOTIB, K1 JO3BOJSIOTH 3/I1IHCHIOBATH

TOYH1 omepartii 3 MEHIITUMHU PU3UKAMU JIJIs MariiexTiB [1].
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[Ile oaHiEO BaXKIMBOIO TaTy3310 MEXaHIYHOT 1H)XXEHEPIl € MaTepiaJo3HaBCTBO Ta
00poOka MarepianiB. Po3poOka HOBUX MaTepiajiB Ta TEXHOJOTIM 0OpOOKH rpae
KPUTHUYHY POJIb Y CTBOPEHH1 OLIBII JIETKHX, MIIIHUX Ta BUTPATHO-€()EKTUBHUX BUPOOIB.
CyuacHi 1HXeHepH poOJIsATh aKIEHT Ha BUKOPUCTAHHI KOMIIO3UTHUX MaTepiaiiB, sKi
MOETHYIOTh B COO1 BJIACTUBOCTI PI3HUX MaTepiadiB, JJIs IMJABUIIEHHS MIIIHOCTI Ta
3HIDKCHHSI Baru Tpoaykilii. [le ocobmmBo BakimuBO y miTakoOyayBaHHI, J€ KOXCH
KUJIOTpaM Martepiaiy BIUIMBA€E HA MAIMBHY €(EKTUBHICTh Ta 3aBaHTAKEHICTB JIiTaKa.

[Ile omHi€IO aKTyaabHOIO Tay330 € aBTOMAaTh3allis Ta podoToTexHika. PoboTu
CTalOTh HEBII'€MHOI0 YACTHHOIO CyYaCHUX BHUPOOHUIITB, TOTIOMAararo4u MiABUIIUTH
NPOAYKTHBHICTH Ta 3HU3UTH BUTpaATH. MexaTpoHika, sika MOeAHye B o0l MEXaHIYHY
IH)KEHEpII0 Ta EJIEKTPOHIKY, BIJIIpa€e KIOUYOBY pojib y po3podii poOOTIB Ta
aBTOMATH30BaHUX cUcTeM. Hampukian, B aBTOMOOUIBHIA MPOMMCIOBOCTI POOOTH
BUKOPUCTOBYIOTHCA /I BUKOHAHHS PYTHHHHUX 3aBJlaHb, TAKUX SIK 3BaprOBaHHS a0o0
MOHTAa, 3 BUCOKOIO TOYHICTIO Ta MPOIYKTUBHICTIO.

KpiMm TOro, MexaHiyHa 1HXEHEpisl COPUSE PO3BUTKY BIIHOBIIOBAIBHUX HKEPEI
eHeprii. Benuka yBara npuaiisieTbesi po3po0Oiil BITPOBUX Ta COHSIYHUX €IEKTPOCTaHIIIH,
a TaKO’K 30€pIraHHIO EHEPTii, 110 T03BOJISIE 3HU3UTH BIUIMB HA HABKOJIMIIHE CEPEAOBUIIE
Ta 3a0€3MeYNTH CTaIe MOCTaYaHHs CHeprii.

TakuMm YMHOM, MeXaHIYHA IHXKEHEpIS € BAXKIMBOK Taly33l0, SIKa BH3HAYae

Cy4YaCHUM TEXHOJIOTTYHUN PO3BUTOK.
Cnncok BUKOPUCTAHUX JIAKepe
1. Pyns FO. C. OcHOBM KOHCTPYIOBAHHSI MAIIINH : MIAPYYHUK IS CTYICHTIB IHKEHEPHO-

TEXHIYHUX CIELIATTbHOCTEN BUIIMX HABYAIbHUX 3aKJIadiB. 2-€ BUJ., nepepod. Kpusuit
Pir : Bunasens @OI1 Yepnssebkuii . O., 2015. 492 c.

VIIK 551.583

3MIHA KJIMATY TA POJIb IHXKEHEPII B BOPOTbLEBI 3 HEIO

IHleguenko A. I1., 3000y6au suwoi oceimu, 3anopizvkuti

HayiOHAIbHUL YHIGepcumem, M. 3anopixicics

3MiHa KIJIIMaTy € OJIHIEI0 3 HAMBaXKJIMBIIIUX Ta HaWaKTyaJlbHIIIUX IpoOsieM, SKi

CTHKAETHCS JIFOACTBO ChOT0/IHI. HeraTuBH1 3MiHU B KJIIMaTi MPU3BOASTH 0 3pOCTaHHS
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TeMIrepaTypu MOBITPS, MiIBUIIIEHHS PIBHS MOPIB, MOCWJICHHS IPUPOTHUX KaTacTpod 1
3arpo3u €KOJIOTIYHOI CTallIBbHOCTI IUIaHEeTU. B 1bOMy ece po3risfaeTbesi poJib
1H)KeHepii B 60poThO01 31 3BMIHOIO KJTIMATY 1 3MEHIIIEHH]1 HETaTUBHOTO BILIMBY JIFOJIeH Ha
HABKOJIMIITHE CEPEIOBUIIIE.

Onniero 3 KIO4oBHX (QYHKIN 1HXEHepili y O00opoTh0l 31 3MIHOKO KIIMATy €
po3poOKa Ta BIPOBAIKEHHS BIIHOBIIOBAIBHUX JKepen eHeprii. COHsUHI TMaHed,
BITPOBI TypOiHH, T1IPOETEKTPOCTAHIII] T 1HIII BiJHOBIIOBAJIBHI JKEPEA JO3BOJISIOThH
3aMIHUTHU BEJIMKY YaCTUHY BUPOOHUIITBA €JIEKTPOEHEPTii, sika 0a3y€eThCsI Ha CIIAJIFOBaHHI
ByTruUIsi, HaQTu Ta razy. lle He nuiie 3MeHIIye BUKUIM NMApHUKOBHUX Ta3iB, ajie i
JoTIoMarae po3BUBATH CTaJll Tally31 eHEPreTUKH Ta CTBOPIOBATH HOBI pOOOU1 MICIIS.

[Ile omHIEI0 BAXJIMBOIO TaTy33I0 € €HEProeeKTUBHICTh. [HX)KEHEPH MPaIlioI0Th
HaJ[ PO3pOOKOI0 Ta BIIPOBA/KCHHSIM HOBUX TEXHOJOTIH, SKI JO3BOJSIOTH 3HUZUTH
CIIO’KMBaHHSI eHeprii B OyAIBJISX, TPAaHCIOPTI Ta MPOMHCIOBOCTI. Bukopuctanus
edeKTUBHUX 130JsMIiHHNX MaTepiaiB, LED-ocBiTieHHs, cMapT-cCcTEM aBTOMATH3AITI1 Ta
1HIIIl IHHOBAITIT IOTIOMAraroTh 3MEHIITUTH BUKU/Y ITAPHUKOBUX ra3iB Ta 3a0IUTH PECYPCH.

[mxeHepu TakoX poO3pOONSAIOTH HOBI TEXHOJIOTIT 1T 3MEHIICHHS BUKU/IIB
MapHUKOBUX Ta3iB y TpaHcmopTi. Enexkrpuyni aBTOMOOWUI, TiOpUAM Ta MaJWBHHMA
KJIITKOBUM TPAHCIOPT JO03BOJISIOTH 3aMIHUTHU TPAJUIliiiHI OCH3WHOBI Ta JIU3ENbHI
JIBUTYHH, IO € OJHHUM 13 HanOiLbmux mkepen BukuaiB CO2. KpiM Toro, iHXeHEepH
AKTUBHO PO3BHBAIOTh ABTOHOMHE BOJIHHS Ta JAUIMTHUCS aBTOMOOUIBHUMHU MOCITyTaMu
JUTSI 3SMEHIIIEHHSI TPAHCTIOPTHUX 3aTOPIB Ta MOKPAIICHHS MiCbKOI MOO1IBHOCTI.

Y 60poTH0i 31 3MIHOIO KJIIMATY THKEHEPH TAKOXK BaXKJIMBI B PO3BUTKY TEXHOJIOT1H 151
30epiraHHs Ta OYMIIEHHS BOJIM, YIIPABIIIHHS BIJIX0/IaMHU Ta OXOPOHU O10p13HOMAHITTH.
Bonu po3po0:1sit0Th iHHOBALIIHHI PIIIICHHS JI1 3MEHIIICHHS 3a0pyIHEHHSI HABKOJIMITHHOTO
CEpeIOBHUILA Ta MIABUIICHHS CTIMKOCTI €KOCUCTEM A0 3MIHU KJIIMAaTYy.

OTxe, IHXEHEpis BIIINPAE BAXIIUBY POJIb y 00pOTHOI1 31 3MIHOIO KiIIMaTy. [HxkeHepu
PO3pOOJISIOTH HOBI TEXHOJIOTI] Ta IHHOBAITIMHI PIIICHHS, SIKI JOTIOMAraloTh 3MEHIITUTH
BILJIMB JIIO/ICH Ha HABKOJIUIITHE CEPEOBHILE Ta CTBOPIOIOTH OB CTATy Ta €KOJIOTIYHO

YUCTy MalOyTHE /IS HAIIIOT IIJIAHETH.
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APXITEKTYPA TA ; ARCHITECTURE AND
BYJIIBHUIITBO CONSTRUCTION
VJIK 69.059.7

PEKOHCTPYKIUIA AAK IHCTPYMEHT 3BEPEKEHHSA
APXITEKTYPHO-ICTOPUYHOI CHAJIIMHU OJECH

Menvnux H. B., kano. apxim, ooyenm kagheopu
IHGOpMaYiliHUX MeXHOI02Il NPOEKMYBAHHS MA OU3AUHY,
Hayionanvnuii ynisepcumem Oodecvra nonimexuixa, m. Qdeca
Jemenko A. E., acucmenm xagheopu ousatiny apximexmypHo2o cepeoosuuya,

epowcasna akademis 6yoienuymea ma apximexmypu, m. Odeca

IcTropuunuii nentp micta Ofecu nepexuBae He HaWKpaIlll Yyacu, TaK camo fK 1
6arato micT Ykpainu. MicToOyIiBHUN KOMIUIEKC MOTEpHA€e Bi YeproBoi pyHHIBHOI
XBWJII 1CTOpii. 32 OCTaHH1 ACCATUIITTS MICIS BIIHOBJICHHS HE3aJEKHOCTI YKpaiHu
apXiTEKTypHO-ICTOpUYHA CHAJAIIMHA BUCTYMA€ AaKTUBHOIO CKIIAJOBOIO Y TMpoIeci
dbopmMyBaHHS IPOMaJIChKOi 0013HAHOCTI, PO3YMIHHS MEXaH13MIB B3a€MO/IIT Jep>KaBH SIK
rapaita CTaOUIbHOCTI  KYJBTYPHO-ICTOPHYHOTO PO3BUTKY Ta TPOMAJCHKOTO
CYCIIUIBCTBA K PYLIIIHOT cHiii OpMYBaHHS Ta HEPETBOPEHHS MICHKOTO CEPEIOBHUIIIA.

Jlsis ChOTONIEHHSI aKTyaJbHUM BHCTyNAa€ MUTaHHS €()EKTHUBHOCTI MIAXOIIB A0
3aXHUCTy, 30€pekEeHHS Ta PEKOHCTPYKIlI 00’€KTIB 1CTOPUYHOrO IIEHTPY MICTa,
3aM03WYCHHS HAIIPaIlbOBAHOTO B Pi3H1 ICTOPUYHI MEP10JIU JOCBITY (haxiBIliB.

SIKIO MPOCHIAWTH eTamu PO3BUTKY icTopuyHoro tmeHtpy Omecu, MOKHA
BUJIUIUTU TIEBHI NEPIOJM €KCTEHCHBHOTO Ta 1HTEHCHBHOTO MIIXOJIB. AJie caMme B
nepio Iy IHTEHCUBHOTO PO3BUTKY Pi3HI BUJIM PEKOHCTPYKIIIi 1, 30KpeMa, nepedy10BH 1
HaAOyZOBU BUSBIIIMCA €()EKTUBHUM MIAXOJOM JJIi OPTaHidHOTO PO3BHUTKY
cepenoBuia Micta. MeToa peKOHCTPYKIIIT ICHYIOUnX OyAiBeTh 3 METOI JOCSITHEHHS
iX (pyHKIIIOHAJILHOTO-TJIAHYBaJIbHOT BIJIMOBIAHOCT1 OYB JI0BOJII PO3MOBCIO/IKEHUM 1, Y
MOEAHAHHI 3 TOCTIOBHOI 3a0y/I0BOI0 KBapTaliB HOBUMH OyAiBJISIMH, ITiJIBUIIYBaB
apXiTEKTYPHO-TIPOCTOPOBUI peCypc MicTa.

3 TpuauaTuX pokiB XIX CTOMITTS coCTepiraeMo Mepioid aKTUBHOI PEKOHCTPYKIIT
OyniBenb MicTa (mepedyoBy, 100ya0By, Haa0ynoBYy). Jlo 50-x pokiB XIX cTomTTs
aKTUBHO TNepeO0y10BYBAIKCH CKJIa/Id Ta 3€PHOBI Mara3uHu, 3MiHIOBAJIOCS (PYHKITIOHAJIbHE

MpU3HAYEHHS BIAMOBIIHO HA TPOMAJICHK1, 0(piCH1 Ta KUTIOBI npuMitieHHs. [Ipukiagamu
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€ Oy i Tak 3BaHNx CabaHChkHX KazapM (Byi1. KanartHa, 23, mepedynona apx. 1. C. Ko3nopa
y 1834 — 34 pp. Ta apx. K. A. lannakBa y 1844 — 48 pp.), 6ynunok [Tamynosa (CoGopHa
wiona, 1, nepedynosa apx. ®.0. Mopanai y 1850-1i i mpuOyTKOBUi Oy IMHOK), Mara3uH
JI. I'eppi (By1. XKykoBcekoro, 13, nepedymoBa mifa »kutiaouit OyauHok 1. O. [amnaksa y
1840-x pp.) Ta t1m1i. B 70 — 80 — 90-11 poxu XIX cTomiTTs 6auuMo MpuKIaad Haa0y10BU
NoBepxiB OyIMHKIB KUTJIOBOTO Mpu3HadeHHs. Came 11el mepiof] BUPI3HIEThCA YBAKHUM
I TXOJIOM JI0 IeTaiieii Hafn0yI0B, 3aCTOCYBAHHS BIIMOBITHUX CTIJTICTHIHUX PHUC apXITEKTYpH
OyxiBii Ha HanOynoBaHuX yacTHHUX. [Ipuknanamu BuctynaroTh Marasut I1. 3opiHoi
(By1. CodviiBerka, 30, mepeOyioBa Ha xKUTIIOBUM Oy MHOK y 1870-X pp.), OyauHoK A. SHormyso
(Byn1. Katepununceka, 46, peKOHCTpYKITis 3 Hai0ynoBoro apX. JI. JI. Bnoneka y 1893 p.),
oynunok A. Kaydbwman (Byn. Karepununcbka, 51, peKOHCTPYKITiS 3 HATOYI0OBOIO apX.
I'. . Orrona y 1891 p.) ta ixmi. 3 20-X pokiB 1 A0 cepeanHu XX CTOMITTS poOOTH 3
PEKOHCTPYKIIii Oy 1iBeNb IIEHTPY MiCTa TOJIOBHUM YUHOM OyJTH CIIPSIMOBaHI HA BHYTPIIITHI
TieperIaHyBaHHsI 3 METOIO OTTaHyBaHHs HOBOTO (DYHKITIOHATLHOTO HartoBHEeHHsI [ 1, ¢. 108—119].

Hactynmna xBuist OyIIBHUIITBA HOBUX 1 PEKOHCTPYKIII 1CHYHOUYUX OY/IIBENb
Bi0yBanach o 3asepieHi Jpyroi cBiToBoi BiliHu. BogHOUYaC 3 akTHBHOIO 3a0yT0BOIO
AUISTHOK, Ha AKUX OyJo 3pyHHOBaHO iCTOPUYHI OY[iBJi, CIIOCTEPIra€EMO YHCENbHI
HaAOya0BU. [l 1bOTO mMepiofy € XapakTepHUM HE JOTPUMAHHS CTUIIICTHUHUX
BJIACTHBOCTEH Jekopy (acamiB Ta CHpPOIICHHS TUIACTUYHOI MOBU HAIOY/IOB.
[TicnsiBoeHHUN MEepioJl BITHOBIEHHS 3a0yJI0BU ICTOPUYHOTO IIEHTPY BiIOYBAETHCS Y
3arajJbHOMY MPOIIECi EKOHOMIYHOTO Ta TOCIIOAAPCHKOTO BITHOBICHHS.

3poCTaHHs TOMYJSPHOCTI TAKOrO MIAXOMY SK PEKOHCTPYKLIA 3 HaAOya0BOIO
noBepxiB BinOyBanoch y 90-x pokax ta Ha movyatky XXI cromitra. He peanizoBanoro
B IIell mepion 3anmummiach po3poOka mporpamu "Mancapaa', ska mepemdadaia
IJIAHOMIPHY PEKOHCTPYKIIIIO JaxiB [2].

[TpoGnema 30epexeHHs ICTOPUYHOI CHAAIIMHI MICTa € KOMIUIEKCHOIO 1 TOTpedye
IIJIECIPSIMOBAHUX MM B JEKUIBKOX HampsMKax. PectaBparrisi sk MeToa 30€peKeHHS
MaM'ATOK — KOIIITOBHUM THCTPYMEHT, ITI0 BUCTYTIA€ 3aMTOPYKOIO JJOBFOCTPOKOBOI peajti3artii.
BonHouac € Benuka KiabKicTh (hOHOBOI 3a0yJ0BH, Ky MOXKHA MIATPUMATH 4Yepe3
KOMIUIEKCHI TpOTpamMu, 30KpeMa PeKOHCTPYKIIii Ta HaaOyAoBH. TiTbKU KOMIUIEKCHA
mporpamMa Mo’Ke JO3BOJIMTH TPOBECTH 'caHallio" KBapTaJIbHOI 3a0yJO0BH IIEHTDY,
3armo0irTH MOBUILHIN pyiHallii. JlocBix MicTa TOBOIUTH, 1110 CaMe HE3aI0BUTLHUN CTaH
JaxiB, BOJOCTOKOBHX CHCTEM, KapHU3HHMX eJleMeHTiB (ski B Omeci B cuiy
TEXHOJIOTTYHUX OCOOJIMBOCTEN € HAaHO1IbIIT Bpa3 IMBUMH ) BUCTYIIA€ OJTHOIO 3 OCHOBHUX

MIPUYUH KOHCTPYKTUBHOI JedopMaliii Oy IMHKIB.
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[To3UTHUBHUM YMHHUKOM JJIs 30€peKeHHs CHAAUIMHU € IOJaHHS HOMIHALIHHOTO
J0ChE€ 11010 BKIIFOUEHHS 1cTOpUYHOTO IeHTpYy O/1ecH y CIUCOK BCECBITHROI CIAIITHU
FOHECKO namnpukinmi 2022 poky Ta yxBajeHe pimeHHs Ha 18- mo3zaueprosiii cecii y
[Maproxi BiIOBIHOTO KOMITETY 1i€i MibkHapoaHoi opraizarii [3]. [Tix oxopony FOHECKO
noTpanuia JHIle YacTUHA IIEHTPY MicTa. HoMiHOBaHa 30HA B OKpPECIEHUX MEKaxX Mae
42 00'eKTH — 11€ TIaM'TKH KYJIbTYPHOI CIIa/INUHU HAITIOHAJTLHOT'O Ta MICIIEBOT'O 3HAUEHHS,

10 33/1a€ MEBHI MPIOPUTETH B CTPYKTYP1 MPOTPAMHOTO 30€pEeKEHHS CHaAIIMHU.

Cnucok BUKOPUCTAHUX JIAKepe

1. Tumodienko B. 1. Bimpomkenns Onecu: apxiTeKTypa HOBOEHHOTO I€CATUPITYSL.
KwuiB : My3uuna Ykpaina, 2006. 484 c.

2. ITokpoBckwuii JI. OneccuTsl pEMOHTHPYIOT YepJaKH, CYAATCS M )KUBYT B HUX.
URL: https://kp.ua/life/273022-odessyty-remontyruuit-cherdaky-sudiatsia-y-zhyvut-v-nykh
(mata 3BepHeHHs: 25.10.2023).

3. Ucropuueckuii nientp Oxaecchl BrIouwin B Crnrcok BecemupHoro Hacnienus,
Haxosmerocs o yrpo3oi. Jlymckas. URL: https://dumskaya.net/news/istoricheskiy-

tcentr-odessy-vklyuchen-v-spisok-v-172515 (mata obpamenus: 25.10.2023).

UDC 72.036

MODERN ARCHITECTURE IN THE CZECH REPUBLIC:
A JOURNEY THROUGH TIME AND INNOVATION

Novik, J., Czech Technical University in Prague, Prague

Modern architecture in the Czech Republic is a fascinating blend of tradition and
innovation, reflecting the country's rich history and its position at the crossroads of
Europe. From the early 20th century to the present day, Czech architects have played
a significant role in shaping the global architectural landscape. This essay explores the
evolution of modern architecture in the Czech Republic, highlighting key architects,
iconic buildings, and the cultural, social, and political influences that have shaped this

dynamic field.
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The early 20th century saw the emergence of Cubism in the Czech Republic, a
distinctive movement that combined avant-garde artistic ideas with architectural
design. Notable architects like Josef Goc¢ar and Pavel Jandk championed this style,
creating buildings characterized by bold geometric shapes and the use of
unconventional materials. The iconic "House of the Black Madonna" in Prague,
designed by Gocar, is a prime example of Czech Cubist architecture, demonstrating the
country's early embrace of modern design principles.

The interwar period was a time of significant change in the Czech Republic, and
this was reflected in its architecture. The functionalist movement, with its emphasis on
simplicity, functionality, and a rejection of ornate decoration, found a strong foothold
in the country. Architects like Adolf Loos and Jan Kotéra were instrumental in
promoting this style. The Muller Villa, designed by Loos, and the Praha Main Train
Station, designed by Kotéra, are prominent examples of Czech functionalist
architecture. These buildings exemplify the integration of form and function, which
remains a hallmark of modern architecture in the Czech Republic.

After World War II, the Czech Republic fell under communist rule, which
significantly impacted architectural development. During this period, architects were
often constrained by ideological considerations, leading to the construction of large,
utilitarian buildings. The functionalist principles of the interwar years were
overshadowed by the monumentalism of socialist realism. The Zlin district, designed
by architect FrantiSek Lydie Gahura, is an interesting example of this era, known for
its modernist town planning.

The fall of communism in 1989, during the Velvet Revolution, marked a turning
point for Czech architecture. The transition to a market economy and the return of
artistic freedom inspired a resurgence of innovative design. Renowned architects like
Jan Kaplicky and Eva Jificnd have played significant roles in shaping contemporary
Czech architecture. Kaplicky's futuristic designs, such as the National Library in
Prague, demonstrated a departure from the previous architectural constraints,
embracing the use of new materials and bold forms.

Modern Czech architecture is not isolated from global trends. It is influenced by
sustainability, technology, and a commitment to preserving the historical fabric of
cities. Adaptive reuse of historic buildings and a focus on eco-friendly construction
practices are becoming increasingly prevalent. For instance, the conversion of
industrial spaces into stylish lofts and the application of green building principles are

hallmarks of contemporary Czech architecture.
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Modern architecture in the Czech Republic is a reflection of the country's
historical, cultural, and political evolution. From the bold geometries of Cubism to the
functionalist designs of the interwar period and the impact of communism, Czech
architecture has navigated through various eras. Today, it continues to thrive and
evolve, embracing global trends while maintaining its unique identity. The story of
modern architecture in the Czech Republic is a testament to the resilience and creativity

of'its architects, who have consistently pushed the boundaries of design and innovation.
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EKOHOMIKA 4 ECONOMICS

VJIK 339.97

MOJEPHI3AIISI CTPATEI'II MIDKHAPO/JHOI
EKOHOMIYHOI JISIJIBHOCTI TAMBAHIO

Onauvkun M. K., 3000y6au opyeoco (mazicmepcoko2o) pieHs euujoi oceimu,

eporcasnuii mopzosenvrno-eKoHoMiunuil ynieepcumem, M. Kuis

B cyuyacHomy cBiTi rio6asizaiiii Ta pO3BUTKY MIKHAPOAHUX €KOHOMIUHUX 3B'S3KIB,
KpaiHU LIyKalOTh HOBI CTpaTerii s MiABUIIEHHS CBOTO KOHKYPEHTHOTO MOTEHIIATY
Ha MIKHApOJHIN apeHi. TaliBaHb, 3HAXOASMYHNCH B CKJIAIHUX T€OMOJITUYHUX YMOBAX,
CTaB 00'€KTOM 3HAYHUX 3MiH Yy CBOil CTpaTerii Mi>XHAPOAHOT €KOHOMIYHOI A1SUTBHOCTI.

3 2021 poky TaiiBaHp HmpUHHSAB HOBY MOJIEIb €KOHOMIYHOTO PO3BUTKY, SIKa €
JIOTIYHUM TIpOoJOBKeHHsIM cTparerii 2016 poky. Ils Mozenp chpsMoBaHa Ha
CTUMYJTFOBAHHS 3POCTAHHS IIITXOM CITPUSHHS 1HHOBAITiSIM, 301JIbIIICHHS 3aHATOCTI Ta
3a0€3MeUYeHHS] CIPAaBEJIMBOTO PO3MOIITY E€KOHOMIYHHMX BWIOA. 3TiJHO 3 III€I0
mozesuto TaiiBaHb Mparde 3MIMHUTH TTT00aIbHI Ta PET10OHANBH1 3B SI3KH 32 JOMTOMOT OO
Takux 1HimiaTuB, sk HoBa mosiTHKa MIBICHHOTO HAIpPSMKY, sSKa CIpPsSMOBaHA Ha
nuBepcuGIKaIiio MUKHAPOJHUX PUHKIB KpaiHU HUISIXOM PO3IMIMPEHHS 3B A3KIB 13
nepxxaBamu-usieHamMu ACEAH, a takox 3 [liBnenHoro Asiero, Apctpatiero Ta Hoporo
3enanmiero. TaliBaHb TPOJOBKUTH CIPHUSATH CBOiM y4acTi B pEriOHAIBHHUX 1
rI00aJbHUX IIPOIecaX eKOHOMIUHOI IHTeTpallii.

[Ilo6 30iIBIIMTH  BHYTPIIIHI  1HBECTUINI Ta MIJBUIIATA TJI00aIbHY
KOHKYPEHTOCTIPOMOXKHICTh Kpainu, HoBa Monenbs €KOHOMIYHOTO PO3BHUTKY HAJa€
MPIOPUTET PO3BUTKY IIECTH OCHOBHUX CTpaTeriyHUX ramyseil. [lo HUX Hajexarthb
iHpopMariitni Ta mupPoBI TEXHOJOTIl; KiOepOe3neka, O010TEXHOJIOTIT Ta MeIHYHI
TEXHOJIOT1i; HaIlloHATIbHA 000pOHA; 3€JIeHa Ta BIJHOBJIIOBAHA €HEPTris; 1 CTpaTeriyHi
3amacy MPOMUCIIOBOCTI. 3aBSKM MPOAKTHBHIN MOMITHIN, MOOYJI0BaHIM Ha 3acajax
1HIIIaTUBYU 1HHOBAIIMHUX rany3ei "m’ath 1ioc ABi", TaliBaHb OTpUMae mepeBary
MEePIIOTO KPOKY, JOTIOMararoyy 3MIIHUTH KJIOYOBY IMO3UIII0 KpaiHU B INIO0ATBHUX

JAHIIOrax MOCTAaBOK y MOCTHaHAeMIuHMi nepioA [1].
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[Ipairoroun HaJl PO3BUTKOM 1IHHOBALIIMHUX Taly3€H, ypsii TAKOK 3000B’SI3yETHCS
3aXUIIATH HABKOJMILIHE CEPEAOBHILE. 3BaKalOUM Ha 1€, HOBa €KOHOMIYHA MOJENb
Ipar{e MOBHICTIO IHTErpyBaTH PECTPYKTYpU3AIil0 MPOMHUCIOBOCTI, HalllOHAJIbHE
IUTAaHYBaHHS 3€MJICKOPUCTYBAaHHS Ta CTpATerii perioHaJbHOTO 3POCTAHHS IS
CHOPUSHHSL CTaJOMYy PpO3BHUTKY, OJHOYACHO CHPUSIOYM BUKOPHCTAHHIO 3€JIEHUX
€HepreTUYHUX pecypciB. BIANMOBIAHO 1O HBOTO MIAXOAY YpsA HparHe MiJBUIIUTH
piBeHb 3apOOITHOT TJIaTH Ta CHOPUATH PETIOHAIBHOMY pO3BUTKY, OJHOYACHO
oM’ AKIIyI0YM eKkoHoMiuH1 Hachiaku manaemii COVID-19 1 tpuBanoi ToproBeabHoOi
BittHU Mixk CIIA Tta Kutaem. Jlo 2030 poky TaiiBaHb Mae cTaTH JIBOMOBHOIO
JIep>KaBOl0, sIKa BOJIOJIE AHTJINCHKOI MOBOIO, 3a0X0YyBaTH BHCOKOKBaII(piKOBaHI
KaJIpy JUI HOBOI €pH, BAOCKOHATIOBATH 1HHOBALIT y (D1HAHCOBOMY CEKTOp1 Ta JOCATTH
cTabuTbHOTO (PiCKATBEHOTO 3710pOB s [2].

B koHTeKcTI MONIEpHi3aliii cTpaTerii Mi>KHAPOAHOT EKOHOMIYHOT A1SUTbHOCTI TaiiBaHiO
CIIBIpaIl 3 MKHAPOJHMMHU OpraHizailisiMHi, TakuMu sK Acoriiamis "YKpaiHChKUi
HatioHanbHUN KoMmiTeT MixkHapoanoi Toprosoi [Tamatu" (ICC Ukraine), Moxe maTu
BakuBe 3HaueHHs. [loTeHIiiiHl 0OM1H 3HAHHSIMH, TOCB1IOM Ta KpAIIMMH MPAKTUKAMH
y cdepl TOProBeIbHHX BIJHOCHH Ta EKOHOMIYHOTO PO3BUTKY MOXYTh CIPHSITH
M1BUIICHHIO KOHKYPEHTOCITPOMOKHOCTI TaliBaHIO Ha MIXXHAPOJAHOMY PiBHI.

Bignocunu 3 TaiiBaHeM ciiig po3BHBaTH B TaKUX Tally3dX 5K, €KOHOMIKA,
1HBECTHIIIi, TOPTiBJIs, KYJbTypa, OCBITA, HaAyKa, 30UJIbIIICHHS TYMaHITApHUX KOHTAKTIB
TOIMO. BaXXIMBUM KPOKOM MOKE CTaTH BCTAHOBIIGHHS pPOOOYMX KOHTAKTIB MIXK
MpeICTaBHUKAMU BIAMOBIAHUX CTPYKTYp Ykpainu 1 TaiiBaHto, 30kpeMa, aKTHUBI3allis
JISUTBHOCTI CHUTBHOTO OpraHy y paMmKax MiANUCaHuX JoMoBleHocTel 13 Toproso-
IPOMHUCIIOBOIO MAJIaTOK0 YKpaiHU 1 BIANOBIAHOIO CTPYKTyporo TaiiBaHIO, a TakoX
OLIbII TiCHA B3aeMOJiA 3 YMHHUM KuiBchkuM mpenctaBHULTBOM Panu 3 po3BUTKY
30BHINIHKOI TOpriBii TaiBanio [3, c. 68-70].

Cepen nipioputetHux chep exkoHomiku TaiiBaHIO, sIKI MOXKYTh OyTH ITIKaB1 1 JJIs
VYkpainu: BUPOOHHUIITBO €JIEKTPOMOOLTIB, BIJHOBIIOBAHA €HEpPreTHKa (30Kpema
MOpPChKa BITpOBa) Ta 000pOHHE Oy IIBHHUIITBO.

TaliBanb cTaBUTH CO01 32 METY BUMTH Ha €KOHOMIKY 3 HYJIbOBUM PIBHEM BUKH/IIB
Ta Tepexij Ha BIAHOBIIOBaHI Jpkepena eneprii 1o 2050 poky. TaiiBaHio moxe OyTH
I[IKaBU{ HAII METaJ JUIsl KOHCTPYIOBAHHSI BITPOT€HEPATOPIB 1 oro Tpeba Oyae Oararo.
Baprto 3a3HaunTtH, M0 € MUTaHHS JIOKATi3alii BUPOOHUIITBA, ajie Te, M0 MOXKJIUBO
IMITOPTYBaTH, Hapasi iMropTyerbes 3 Kutaro. Bei croponu, kpim Kutaro, 3Buuaiino,

3alliKaBjieHl B AUBepcU]iKallli IbOro IMIOPTY, KU OM OyB BUT1IHUN Y CITIBBITHOIIICHHI
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IIIHU-SKOCTI. A 3Ba)Xar0uX Ha HEIIOAAaBHI PEKOMEH/ AL 1JIs1 METaTypriiHUX MiANPUEMCTB
Bim Minictpa exonomiku HOmii CBHpHIEHKO, MOKIMBO, YKPAiHCHKUM MeETalypram
BapTO momuBUTHCH Ha IliBaeHHO-CXimHWUN perioH, BKIOYHO 3 TaiiBaHeM, 5K IIe
pOOJISITH CHOTOTHI Kpainu "Benukoi ciMku'.

TaiiBanb IbOTO POKY /1€0IOTYBAB 1 BUITYCTUB, TOKH JIMIIIE HA BHYTPILIHINA PUHOK,
ENIEKTPOMOOLTI BIacCHOTO BUPOOHUIITBA. OcTpiB BUpoOIIsie 65 % ycix HamiBIIPOBIAHUKIB
y cBiTi Ta 90 % BUCOKOSKICHHX 4imiB. Ta pa3oM 3 MOXKIMBOCTSIMU PUXOAATH 1 BUKIIHKH
JUTSI TAKOTO MaJIeHBKOTO 3/1iI0HOTO ocTpoBa. [Inmoma TaitBaHto mpuOIM3HO Taka XK, K
mtoma Beiei OnechKoi 001acTi, a 11e 03Havae Juiie ogHe — TalBaHb IITyKae TepUTOpii
3a ME&KaMHU CBOET 3eMJI1 JJIsl IHBECTYBAHHS 1 PO3MIIIICHHS MOTY>KHOCTEH BUPOOHMIITBA.
VYkpaiHa — 1e TepuTopisi 1 BUCOKOKJIACHI 1HKEHEpPH, TEXHOJIOTH, KOHCTpYKTOpH. Lle
TaK0X MiHepaiIH, HeoOX1IHi Jisi BUPOOHHUIITBA OaTapeil eneKTpoMOO1iB.

JuBnsiunck Ha YKpainy, TaiiBaHb aKTUBHO PO3BUBAE 0OOPOHHE BUPOOHUIITBO.
MoxnuBo, YkpaiHa mo0auuTh TYT AJi1 cebe MOKIMBICTh JJIsl TOTEHIIMHOT CITIBITpaIll
Ta peaizallii HeloAaBHO nmocTaBieHoi [Ipe3naenTom 3eneHChbKUM 3aadl PO3BUBATH
HOB1 MDKHApOJIH1 mapTHEpCTBa [4].

Omxe, ekoHOMIKa TaliBaHIO MOTPeOy€e MPUCTOCYBAHHS JI0 3MiH B TTI00ATHHIN SKOHOMIITL
Ta aKTHBHOTO BIIPOBAKEHHS 1HHOBAIIIH JJ1s1 3017BIIIEHHS] KOHKYPEHTOCTIPOMO>KHOCTI.
3arajoM, MoJIepHi3allisl cTparerii MbKHAPOIHOI €KOHOMIYHOI JisUTbHOCTI TaliBaHIO BUMarae
MO€THAHHS TUBEpCcHU(iKallii TOProBeIbHUX MapTHEPIB, IHHOBALIIHOTO PO3BUTKY, PO3BUTKY
JIOACHKOTO KamiTally Ta MIATPUMKHA MaJOro Ta cepeaHboro OizHecy. Takuil miaxif
JOTIOMO3K€E 301TTBIITUTH KOHKYPEHTOCTIPOMOXKHICTh TaliBaHIO B r100aIbHINA €KOHOMIII
Ta 3a0€3MeYNTH CTIHKE EKOHOMIYHE 3pOCTaHHs. BpaxoByroun reonomiTHYHe MOJI0KEHHS
TaiiBaHt0 Ta CKJIaHICTh HOTO BiTHOCHH 3 KuTaiicekoro HapoaHotro PeciyOsmikoro, muTaHHs
BIICHKOBOI O€3MEKH Ma€ BEIIMKE 3HAUCHHS IS KpaiHu. 3araiom, 3a0e3reveHHs BICHKOBOI
0e3meKH € HeOOX1THOIO MEPETYMOBOIO JUTs CTAOLTFHOTO PO3BUTKY MIKHAPOIHOT €KOHOMIYHOT
aismbHOCTI TaiiBanto. [IpomgoBkeHHs iCHYI0401 0€3MeKoBO1 CTaOLIbHOCTI Ta MIATPUMKA
MDKHAPOJHOTO CHIBPOOITHUIITBA € BAKIMBUMH (PaKTOpaMU AJIsl AOCATHEHHS YCHIXY Yy

1100aJTbHOMY €KOHOMIYHOMY CEPEeIOBHIILI.
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TPAHCO®OPMALIA MI’KHAPOAHOI'O BI3BHEC-
CEPEJOBHUIIA B XXI CT.: I'VIOBAJIBHA ITAHAEMIA,
MOBHOMACIHITABHA 3BPOMHA AT'PECISI P® B YKPAIHI

Ilempenko M. O., 3006ysau 0py2020 (Mazicmepcbko2o) piHsa 8UWoi 0csimu,

eporcasnuii mopzosenvrno-exoHoMiunuil yuieepcumem, M. Kuis

CyyacHuii MibkHapoHU O13HeC (YHKIIIOHY€E B YMOBaX MIHJIMBOTO 1 HaJ[3BUYAHO
PHU3UKOBAHOTO CEPEIOBHUIIIA, SKOMY IPUTAMaHHI 3pOCTar0ua KOHKYPEHITis Ta ri00ati3ais
CBITOBOI €KOHOMIKH. ¥YBECh CBIT CTa€ PUHKOM ]ISl JIISUTLHOCTI, /1€ BiZIOYBA€ETHCSI TIOTTTMOJICHHS
MDKHAPOJIHOTO TOJUTY Tpaili, EKOHOMIYHOI 1HTeTpallii 1yisi pO3BUTKY MPOTYKTHBHUX
cui. Lle HeoqMIHHO BUMarae norjau0JIeHOro BUBYEHHS TpaHCPOpMaLIMHUX MPOLECIB
(TOproBesibHI Ta TPOMAASHCHKI BiiiHM, MaHJEMisl, KOHKYpEeHTHa O0poTh0a), sKi
B1JI0YBaIOTHCS B MIXKHAPOTHOMY O13HECI.

AHaJi3 OCTaHHIX JOCJiIKeHb i myOJiKkamiil CBITYUTH PO 3a1HTEPECOBAHICTH
BUCHUX Ta HAYKOBIIIB, TakuXx siK: Bepryn B. A. [1], Pe3snikosa H. B. [2], I'myxoBa . A.,
INony6iit 1. €., Kapn B. C., IIpustensuyk O. A., Ctynaunekuit O. 1. [1] Tomo.

MeTto10 cTaTTi € aHami3 ocobauBocTel TpaHchopmallli MiXKHAPOJAHOTO Oi3HEC-
CepeloBHUINa, sKI BiIOYBaIOTHCS cepea CyO'€KTiB MIKHAPOJHOTO Oi3HECY B MEpioA
BCECBITHBOI MaHAeMii, TOBHOMACILITAOHOI arpecii p¢ Ta iHIIMX BUKJIMKIB B CBITI.

00’ exTOM H0CTITIZKEHHS € TIporiec TpaHchopmMalii MibXKHApOTHOTO O13HEC-CepeI0BHINA
B YMOBaX CBITOBUX BUKJIUKIB.

IIpeamerom 10C/TiZKeHHSIM € TEOPETHYHI Ta TPAKTUYHI ACTIEKTH TPAHCPOPMAIIIMHIX

IIepeTBOPEHb Ta MPOIIECIB.
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CBiTOBa €KOHOMIKa PO3BUBAETHCA y BHUCOKOMY TEMIIl, MiJJAI0YKHCh BIUIMBY
30BHIIIHIX (PAKTOPIB Ta KapAMHAIBHUX 3MiH, SIKI MPOSBISAIOTECA B HOBUX (opMmax
CBITOrOCIOAAPCHKUX 3B'A3KiB, MDKHAPOIHOT TOPTiBIIl, pyXy poOOYUX pecypcCiB 1 T. .

CporoiHi iporiec Tirodaizarii eKOHOMIKH — I1€ TMPOIEC YCBIIOMIICHUH 1 )KUTTEBO
HEOOX1AHUH, 10 MiATBEpKYyeThbes ciaoBamu 1. [TaHkoBa, KU BUCIIOBIIOE Y CBOIHN
MoHorpadii IymMKy, a came: "Y cydacHMX yMOBaX KOHKYpEHIIii 1 TJIo0ami3artii CTIHKuii
€KOHOMIYHMH yCITIX KOMIIaHii 3a0e31euyeThes TypOOTOIO MPO CTpaTeriuHe MalOyTHE
po3BuUTKy OizHecy. [lpm 1boMy MOBa Wae NpO NPHUHIMIIOBO HOBI TPIOPUTETH
JISUTBHOCTI — HE TUTBKM MPO 3aBOIOBaHHS W yTPUMAaHHS MO3MIIM Ha pUHKaX 30yTy,
CTaOUIBHUX TEMITB iX 3pPOCTaHHS, a ¥ TOJOBHUM YMHOM MPO MIJIECHPSIMOBAHY
KOHIICHTPAIlII0 3YCHWJIh Ha JOBIOCTPOKOBUX CTpATETIYHUX 3aBIAHHSAX, IMOMIYK
byHIaMEHTAIBHUX 3aCO0IB JOCSATHEHHS I[1JI€H G111 BUCOKOTO PIBHS JJIsi POPUBY B
HOBY cBITOBY ekoHOMIKY XXI cTomitrsa" [3, c. 19].

3pocTaHHs MIKHAPOIHOrO OI3HECY OCTaHHIM 4YacoM OyB IIIJIKOM OYEBHIHUM,
aJKe CIOCTEPIraeThCs TOJAbIa aKTUBI3AIlS MIKHAPOIHUX OI3HECOBHUX CTPYKTYD.
IcHyt0Th N1B1 OCHOBHI NMPUYWUHU LHOTO SIBUINA: CTPATETIUHI MOTPEeOM KOMMaHIN, sKi
JAl0Th IMITYJIBC TIpoliecy Iiio0aiizallli, a TakoXX 3MiHa CepeoBHUINAa MIKHAPOIHOTO
0i3Hecy, 10 cupusie boMy Tiporiecy [4, c. 57].

MixHapoauuii O13HEC THTEHCHBHO PO3BHMBABCS OCTAaHHIMH POKaMM 4yepe3 HOBI
CTpaTeriuHi IMIepaTuBU 1 KapJUHAIbHI 3MIHA B YMOBax BeAeHHs Oi3Hecy. Jlo uucna
CTpaTeriyHUX  IMIIEPATUBIB  BUIHOCATHCA: HEOOXITHICTH  OUIBII  IIMPOKOTO
BUKOPHUCTAHHA KJIFOUOBOi KOMITETEHIIIT KOMIaHi1, mpuAOaHHs PecypciB, MOIIYK HOBUX
pUHKIB Ta OOJIK TOJITUKA KOHKYPEHTIB Yy Taly3l. CTpaTeriuHi IMIepaTUBU
PO3KpUBAIOTh, TMPUYMHUA TIPAarHEHHS KOMITAHIM [0 IHTEpHAIllOHAMI3alii CBOE€T
aistibHOCTI. [IpoTe OCHOBY OypXJIMBOTO PO3BUTKY MIKHApOAHOTO Oi3HECy, Mo3a
BCSIKUM CYMHIBOM, CTQHOBJISITh 3MIHM TMOJITUYHHMX 1 TEXHOJIOTTYHMX YMOB BEJICHHS
Oi3Hecy, MO0 MaJl0 MiCIle Mclg JApyroi cBiToBOi BiitHU. [lomampmuii po3BUTOK
IHTEpHETY, a TaKOX IHIUX 1H(OPMAIIMHUX TEXHOJOTiM, 0€3yMOBHO, NMPHUBEAE 0
YeproBoi 3MiHU YMOB KOHKYPEHTHOI 60pOThOM B MaciiTabax BChOTO CBITY, a TAKOX JI0
MOSIBM HOBUX METO/I1B BEJICHHS MIKHAPOIHUX JUIOBUX orepalii [4, c. 67].

JocmimkenHss 0araTbOX BYEHHMX Ta HAYKOBIIB Jall0 HaM MIATPYHTS 7S
BUOKPEMJICHHS TaKUX TEHACHIIIM MI>KHAPOIHOTO 013HECY ChOTOJIHI:

1. Hocuaenns: poai THK y MixkHapoaHOMY BHMPOOHUITBI TAa MOSIBA HOBUX

oprasizaniiHux ¢gopm.
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OnHi€e0 3 KIOYOBUX PUC € 3pOCTaHHS KOHIIEHTparlii (piHaHCOBUX PECypciB B
mexxax THK Ta 30inpmennst macmtabiB ix gisutbHOCTI. Ile mpu3BOauTh 10 TOTO, 11O
4acTo JOXOAM TaKuX Merakopmopailiii nepesuinyioTs BBII okpemux kpaiH, mio
MOCHUJTIOE KOHTPOJIb HaJl 00CsITraMu TPOIIOBOT MAacH y CBITOBIM (DiIHAHCOBIM CHCTEMI.

Tako MpoCIiIKOBY€ThCS TEHACHITIS 10 30UTBIIICHHS TpaHCHAIIOHATI3allii MajIoro
1 cepeiHBOTO O13HECY, 1110 Oy/Ie ocKoBaTUCh HalOmmkdi 20 — 30 pokiB. 3MIHIOBATUMYThCS
TaK0X MaciTaOu CBITOBOTO BUPOOHHUIITBA, 00YMOBJIEHOTO MOJITUKOIO JiOepani3alii
Ta TEXHOJIOTISIMH.

2. dixxuranizanis Mi>kKHApoIHOro Oi3Hecy.

Bce Ou1b111€ 1 OUTBILIE MIIPUEMCTB 3ATy4aroTh J0 O13HEC-oTepariii 1rdpoBl TEXHOJIOTT.
MixHaponHi KOMMaHii BUAUIAIOTH 3HAYHI pecypcd Ha HU(POBI3ALII0 BIACHUX
nporeci. 70 % xommnaHiii, sSiki BIPOBaHKYIOTh IU(PPOBI TEXHOJIOT11, TOCITAIOTh OLIBIII
BHUCOKHUX TEMIIIB 3pOCTaHHS MPOIYKTUBHOCTI, HIXX 3BUYaiiHa (ipma [5].

Ha gactky 10 % TpaauiiiHux KoMIaHii 3 HAHOUTbIIUMH [UGPOBUMH JT0XOIaMH
npumnazgae 10 80 % 1uudpoBoro 10xomy, 0 MPOAYKYETbCS B iXHbOMY cekTopi; 60 % —y
cepi npodeciitaux mocnyr; 77 % —y cdepi high-tech mocayr Ta aBToOM06i1€0y TyBaHHS;
93 % — y cdepi pozapidnoi Toprisii; 10 90 % — y cdepi 3aco0iB MacoBoi iHpopMarii
Ta TEICKOMYHIKaIIii [6].

OCHOBHI CKJIaJIOB1 JKUATaII3AIllT 6araTboX KOMIaHiM 11e: BAKOPUCTAHHS IIITY4YHOTO
IHTEJIeKTy, 1HTEpHET pedeld, XMapHUX TEXHOJIOTid, MOJEIIOBAHHA TEXHOJOTIYHUX
IpoLeciB, TexHOJOTH 3D, eneKTpOHHOTO JOKYMEHTOO0ITY, IH(PPOBUX TEXHOJIOTIH Y
cdepi hiHAHCOBUX Ta CTPAXOBUX IMOCHTYT.

3. AKTHBI3allisi MpoueciB pelIOPUHTY.

IToBepuennst BupoOHuuoi aisuibHOCcTI THK 3 iHImMX Kpain B kpaiHy 0a3yBaHHS
MaTEepUHCHKOI KOMIIaHI1 - TPOIIEC, TOPOHKEHUM PO3BUTKOM J1/HKUTANI31I1T. Permopunr
Ma€ 3HAYHUU BIUIMB Ha TpaHC(HOpMaILlil0 MDKHAPOAHOTO O13HECY Ta CepeloBHUIIA B
YacTUHI 30UTBIICHHS KUIBKOCTI pOOOUYMX MICIh B KpaiHaX MOXOMKEHHS KOMMaHiil.
Takox maHuWil TIpoIeC CYMPOBOKYETHCS 3MIHOK CTPYKTYPH BHTpAT y KpaiHax, IO
pPO3BUBAIOTHCS, BUHUKHEHHIO TOTEHI[IHHUX 3arpo3 IHTENEKTyalbHili BJIACHOCTI,
MparHeHHl 710 OTPUMAaHHS OlIBIIIOI THYYKOCTI uepe3 OJM3BKICTh J0 CIOKHWBUMX
PHUHKIB, BPa3IUBICTh 10 POPC-MaKOPIB Ta MOTITHYHUX KOH( IIIKTIB.

4. IlinBuieHHs1 IHHOBANIITHOCTI Mi>kHAPOXHOTO Oi3HecCy.

KoHkypeHTHOIO mepeBaror Mi>KHApOJHOI KOMIMaHii € 3aTHICTh A0 1HHOBALIH.
ITix 1HHOBAIISIMH PO3YMI€THCSI BUPOOHHUIITBO MPOTPAMHOTO 3a0€3MeUeHHs, HalaHHS

1H(popMaIItHUX TTOCTYT, BAPOOHUIITBO E€JIEKTPOHIKU Ta aBTOMOO171e0y 1yBaHHS.
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B nomosimi mpo cBitoBl iHBecTuilli (FOHKTAJI) [7] HaBomuThCcs mepemik

TEHJCHIIIH, sIKI B MallOyTHROMY BH3HAYATUMYyTh HANPSIMH PO3BUTKY MIKHAPOJHOTO

BUPOOHMIITBA Ta Oi3HEC-cepenoBuia (Tadm. 1).

Tabnuys 1

CBiTOBI TeH1eHIIil, IKi BU3BHAYATUMYTh MAll0OyTHE

MI2KHAPOIHOT0 BUPOOHUITBA Ta 0i3Hec-cepenoBuina (7]

Cdepa nisabHoCTI Tenaenuii OCHOBHiI MOMEHTH
. . ABTOMaTH3a1lisl BUPOOHUIITBA,
HoBiTHi TexHOIOTIi Ta IITy4YHUN .
. o CUCTEMH IITYYHOTO 1HTEJICKTY.
TexHoJ1orii inTenext. Hudposizawis Ta .
[Tnardopmu, XMapHi TEXHOJIOTII,
TexHomorii 3D apyky. . o N
IHTepHEeT peyeid, 6JI0KUeHH.
[TocunenHs BTpy4aHHs JepKaBU B AHTHUMOHOIIOJIbHA Ta MOAATKOBA
IosiTuune eKOHOMIUHY MOJITHKY. [locuieHHs nojituka. TapudHni i HeTapudHi
Ta eKOHOMiYHe MPOTEKIIOHI3MY B TOPTIBIII Ta 3aX0/H, 3aXUCT Yy TIMBUX
yIpaBJIiHHS iaBectuuisx. [locunenns raimyseil. ToproeenbHi yroau Mix
€KOHOMIYHOTO CHiBpOOITHHIITBA. OKPEMHUMH T'PYIIAMH.
[TigBuIICHHS] pU3UKIB 1 TOMUTY Ha
3axoau 1010 BpEryII0BaHHS, TOBapH Ta MOCIYTH, BUPOOJIEH] Ha
Criiixicrs CHpSIMOBaHI Ha JIOCSTHEHHS YMOBaXx CTIMKOCTi. 3aX0a1 1100
CTIAKOCTI. 3MIHU B TEXHOJIOTIAX M 3a0€e3IeYeHHs CTIHKOCTI
BIUIMBOM 30BHIIIHIX (aKTOPIB. JAHLIOTiB IOCTavyaHHsI, 3MiHa
JDKepelt MoCTayaHHsl.

CyuacHi TeHJICHIIIT CBIT4aTh PO BIIX1J] BiJI MapaIUrMH 1HBECTYBaHHS, CIIPSIMOBAHOT'O
Ha BHUKOPHUCTAaHHS PECYypCiB BUPOOHHUIITBA Ta JICHIEBOI poO0OYOi CHIIM, IO 3aTydCHHSI
1HBECTHIIIIl B PO3BUTOK 1H(PACTPYKTYpH Ta MOCIYT, a TAaKOX B "3eneHy" Ta "cuHIO"
exoHoMikH. [le mependadae CTBOPEHHST HOBUX CEKTOPIB B MIDKHAPOIHOMY Oi3HECI, a came
po3poOKa Ta BUKOPUCTaHHS BiTHOBIIIOBAJIBHUX JIKEPEN CHEPTii, 0OXOpOHa 3/I0pOB’s Ta iH.

BucnoBkmu. [liacymMoBytouH, CiiijJi 3a3HAYUTH, 110 TpaHCHopMalliss MiXKHAPOIHOTO
013Hecy Ta Ol3Hec-cepeIoBHINa B yMOBax Iiobaizailii, maHaeMii Ta TOBHOMACIIITAOHOTO
BTOpPrHeHHs p¢ Ha TEpUTOpit0 VYKpaiHM — 1€ HaA3BUYAMHO CKIAJHUN Ta
OararoacnieKTHHI Tporiec. BuisieHi HaMu TEHIEHIIIT — MOsiBa HOBUX OpraHi3amiitHuX
dhopM MDKHAPOIHOTO O13HECY; TOCUJICHHS POJII BETMKUX MIXKHAPOIHUX KOpIoparlii y
MDKHApOJHOMY BUPOOHUIITBI; aKTUBI3allisl MPOIIECIB AIKUTATI3ALT Ta PEIIOPUHTY;
M1JIBUIIICHHS 1HHOBAIIMHOT aKTUBHOCTI MDKHAPOHUX KOMIIaHIM, — CTAHOBJIATH JIUIIIE
YaCTUHY THUX XapPaKTEPUCTHK, 10 BU3HAYATUMYThH MOJAIBINTY €BOJIIOIIO0 Oi3HECY B
rinobanpHOMY cepenoBuini. OHAK yKe ChOrOJHI PO3YMIHHS IHTEHCUBHOCTI BIUIMBY
[UX 3MIH Ha MOJAJbII MEePCHeKTHUBU (DYHKI[IOHYBAHHS KOMIIAHIH, 110 MPOBAISITh
MDKHAPOHY JISUIBHICTb, JO3BOJIMTH Pealli3yBaTH HOBI KOHIIEMIT MPOBaHKEHHSI O13HECY

Ha SKICHO HOBOMY €Talll pO3BUTKY IJI00a1130BaHOT €KOHOMIKH.
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EKOHOMIKA TA TEXHOJIOI'IL: IBI COEPHU,
[0 NOCTIMHO NEPETUHAIOTLCSH

Tkauenko B. /I., 3000ys8au euwoi oceimu,

OO0ecvbkuii HayionanbHUuti ekoHomiuHul yHieepcumem, m. Odeca

ExoHoMmika Ta TEXHOJIOTIT € ABOMA HAWCYTTEBIIIMMU CKJIaJI0OBUMU Cy4YaCHOTO CBITY.
OO6wuBa 111 aCMIEKTH B3a€EMOIIIOTH OJIMH 3 OJTHUM, BU3HAYAIOUH PO3BUTOK CYCHIbCTBA,
HOT0 CIIOXKMBY1 3BUYKH, TIPOTYKTUBHICTD 1 AKICTh KUTTS. L{g B3aemois Mae BeTnue3Huit

BILJIMB Ha Hallll EKOHOMIYHI CUCTEMH, Ta Hallly 3arajibHy SKICTb KHUTTSL.
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CyuacHi TeXHOJIOT1i MPUCKOPIOIOTh PO3BUTOK €KOHOMIKU. OJTHIEI0 3 HANO1IBIITNX
nepeBar TEXHOJOTTYHUX 1HHOBAIN € TiJIBUIICHHS TPOIyKTUBHOCTI. HOB1 TexHOJOT11
JI03BOJISTIOTH 3MEHIITYBATH BUTPATH Ta IMiJIBUIIYBATH SKICTh BAPOOHUIITBA, 1110 TIPHU3BOIUTH
710 3pocTaHHs e(heKTUBHOCTI MIIPUEMCTB Ta ray3el B 1iyioMy. Hanpukiia, BpoBayKeHHS
ABTOMATHU30BAaHMX CUCTEM Y BUPOOHHUIITBO MOYKE MIPU3BECTH JI0 30UTHIIICHHS TIPOTYKTUBHOCTI
Tpalli Ta 3MEHIIEHHSI KIJTbKOCTI BUPOOHUYMX MTOMMJIOK.

TexHouorii TakoX CHPUSAIOTH CTBOPEHHIO HOBUX Taily3ei Ta puHKiB. Lle poOuth
MOXJIMBUM PO3BUTOK HOBUX IHJIYCTpid Ta CTBOPEHHS HOBHX POOOYMX MICIIb.
Hanpuxnan, igayctpist iHpoOpMalifHUX TEXHOJOTIH Ta IU(PPOBOTO Meaia BUHHUKIIA
3aBASKA PO3BUTKY KOMIT'IOTEPIB 1 IHTEPHETY, 1 Temep € OAHIE 3 HaWIIBUIIIE
3pOoCTar4uX cep CBITOBOI EKOHOMIKH.

[IpoTe, pa3om 3 YCi€l0 CBO€IO MOTYXHICTIO, TEXHOJIOTII TaKOX CTBOPIOIOTh
BHKJIMKH JIs1 eKOHOMIKH. OJTHUM 3 HaHO1IbIITUX € 30UIbIICHHS 0e3p00ITTS BHACTIIOK
aBTOMAaTHU3allii poOouuXx npoiieciB. SAKio padiile 0araTo 3aBO1B MOTPEOYBAIN BEIUKY
KUIBKICTh p0O0YOi CHIIH, TO TeTIep /sl BAPOOHUIITBA Ta 00CITyTOBYBAaHHS MOKYTh Oy TH
BUKOpPUCTaH1I poOOTH Ta 1HIII aBTOMaTH30BaHl cucteMu. lle mMoxke mpuszBecTd 10
BUHUKHEHHS COIllaJIbHUX MPOOJIEM Ta pOCTY HEPIBHOCTI B CYCIIILCTBI.

Takok BaXJTMBO BPaXOBYBAaTH €THYHI acCNEKTH BUKOPHCTAHHS TEXHOJOTIH B
€KOHOMIIll. PO3BUTOK MITYYHOTO 1HTENEKTY, O10TEXHOJIOTIH Ta 1HIIKUX 00JacTel MOXKe
MOPOJDKYBAaTH MHUTAaHHA NpO KOHQPIAEHUIWHICTh JaHUX, OI0€THUKY, Ta BIUIMB Ha
NOBKULISA. EdekTuBHE peryntoBaHHS Ta BIPOBAHKCHHS ETHYHHUX CTaHIApTIB €
BOKJTMBUM 3aBJaHHSIM JJISI CKOHOMIKH Ta TEXHOJIOTIH.

OT1xe, B3aeMO1sI MIDK €KOHOMIKOIO Ta TEXHOJIOTIAIMHU € HEBII'€MHOIO YaCTUHOIO
PO3BUTKY CYy4acHOTO CBITY. TeXHOJIOT1i MPUCKOPIOIOTH PO3BUTOK €KOHOMIKH, aJIe TAKOXK
MOPO/DKYIOTh BUKIIMKH, K1 MOTPeOyIOTh OOTOBOpEHHS Ta po3B's3aHHS. EdexTtuBHe
B3a€EMO/JIISI MK IIUMU JBOMa cepaMu MOXKe IMPHU3BECTU 10 CTAOUIBHOIO Ta CTAJIOro

€KOHOMIYHOTO POCTY, 3a0€3MeUyI0Uur Kpalry sIKICTb dKHUTTS JJII BChOTO CYCIIILCTBA.
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TEACHING ENGINEERING

IN POLISH UNIVERSITIES

Kowalczyk, M., Warsaw University of Technology, Warsaw

Poland has a rich history of scientific achievement, and its universities have been
at the forefront of educating the next generation of engineers. Teaching engineering in
Polish universities has evolved significantly over the years, adapting to the changing
needs of the industry, the globalized world, and the expectations of students. This essay
explores the state of engineering education in Polish universities, highlighting its
strengths, challenges, and the innovative approaches that make it a center of excellence.

Poland's tradition of engineering education dates back to the 18th century when
the first technical institutions were established. In the modern era, Polish universities
have played a pivotal role in training engineers who have made significant contributions
to various industries. The historical significance of the country's engineering education
institutions has created a strong foundation for the contemporary system.

Strong Curriculum: Polish engineering programs are known for their rigorous and
well-rounded curriculum. The programs typically provide students with a solid foundation
in mathematics, physics, and engineering principles. This prepares graduates to tackle
real-world problems effectively.

Skilled Faculty: Polish universities attract talented faculty members who are often
experts in their respective fields. These professors bring their expertise and research
experience to the classroom, fostering an environment of academic excellence.

Research Opportunities: Many Polish universities encourage undergraduate and
graduate students to engage in research projects. This not only enriches their educational
experience but also contributes to the advancement of engineering knowledge.

Moderm Facilities: Polish universities continually invest in state-of-the-art laboratories,
libraries, and computer facilities to ensure that students have access to the latest tools

and technology required for their engineering education.
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International Collaboration: Polish universities actively participate in international
collaborations, enabling students and faculty to engage in knowledge exchange, joint
research, and cultural diversity. This fosters a global perspective that is increasingly
vital in the engineering field.

Funding: Despite the strengths of Polish engineering education, inadequate
government funding remains a major challenge. Universities often struggle to maintain
their facilities and provide competitive salaries to faculty members.

Brain Drain: Many highly skilled Polish engineers and educators choose to work
abroad, drawn by better financial opportunities. This brain drain can lead to a loss of
talent that is vital for sustaining the country's engineering education.

Language Barrier: While many programs are offered in English to attract
international students, the majority are still taught in Polish. This can pose a language
barrier for non-Polish speakers.

Bureaucracy: Some universities face challenges related to bureaucratic red tape,
which can hinder the swift implementation of necessary reforms and modernization.

Dual-Degree Programs: Polish universities have started offering dual-degree
programs in collaboration with international institutions. These programs allow
students to earn degrees from both the Polish university and its partner institution,
enhancing their global employability.

Industry Partnerships: Collaboration with industry partners has become more
common. It allows students to gain practical experience and helps universities tailor
their curricula to meet the evolving demands of the job market.

Online Learning: The use of online platforms and distance learning has expanded,
making education more accessible to a wider audience and adapting to the needs of
today's technology-driven world.

Teaching engineering in Polish universities has a rich tradition and a promising
future. The strengths of the curriculum, faculty expertise, research opportunities, and
international collaboration contribute to the country's educational excellence. However,
challenges such as funding, brain drain, language barriers, and bureaucracy persist.
Innovative approaches, including dual-degree programs, industry partnerships, and
online learning, are helping Polish engineering education adapt to the changing
landscape. By addressing these challenges and continuing to embrace innovation,
Polish universities can maintain their reputation as centers of engineering excellence

and prepare the next generation of engineers for the challenges of the 21st century.
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TEACHING MATHEMATICS

Nikitina I. P., Senior teacher, Department of
International Relations and Social and Humanitarian Disciplines,

Dnipropetrovsk State University of Internal Affairs, Dnipro

The public was outraged by the news that 31% of graduates did not pass the
threshold score of the external examination in mathematics. Our children do not know
mathematics! Who is to blame? What shall I do?

On the one hand, the country has brilliant lyceums where mathematics is studied in
depth. On the other hand, the basic level of mathematics of Ukrainian schoolchildren causes
concern, since ignorance of elementary things affects their professional and life self-
realization in the future. How to manage your own finances, identify logical relationships,
rethink and solve problems. These vital skills are based on mathematical foundations.

It turned out that the children could not complete quite simple tasks according to
the program of grades 6 — 7. This is serious evidence that we have a problem in the
education system with mathematics. Innovative methods of teaching at school represent
modern pedagogical strategies and approaches that use the latest technologies, training
methods and pedagogical ideas to increase the effectiveness of education [1].

In Singapore, they were so concerned about choosing an effective method of
teaching the subject that they eventually developed their own unique system. So, since
1995, Singaporean children have confidently held the top marks according to the

results of the mathematical tests, which is why the label "Singaporean" stuck to their
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school mathematics, under which it is now known to the whole world as a synonym
for the best mathematics in the world. The education system on the small island of
Singapore in Southeast Asia is considered the best in the world [2].

Until the 1980s, Singaporean schoolchildren were taught using textbooks from
other countries. But in 1981, the Singapore Development Institute set teachers the task
of developing their own textbooks and their own methods of teaching mathematics.
Moreover, this methodology should have been aimed immediately at high-quality
results in the preparation of schoolchildren; half measures were not accepted. One
should only look for the best. Singaporean teachers have traveled halfway around the
world in search of exemplary models. They studied the latest research in behavioral
science, compared the effectiveness of various methods in different countries, observed
how lessons were taught in schools in Europe, Canada, the USA and Japan... And they
found it — the ideal formula for teaching mathematics, which formed the basis of the
Singapore teaching method generally.

Here's what it looks like:

— Jerome Bruner's three-step learning process;

— Richard Skemp's theory of relational and instrumental understanding;

— Richard Skemp's theory of relational and instrumental understanding;

— Lev Vygotsky's theories on social learning and zones of proximal development;

— Zoltan Dienes' six-step method for mastering mathematics.

These are the main, noticeable blocks on the foundation of which the Singaporean
teaching methodology is built. It turns out that the educational theories underlying the
Singaporean approach are not essentially Singaporean. But the grace with which the
teaching formula is composed admires teachers in other countries. Another amazing
statistic is that 98 % of Singaporean students understand math well.

The main provisions of "Singapore mathematics" are the following:

1. The focus is not on exploring vast amounts of information, but on students'
understanding of basic mathematical concepts.

2. Any concept is introduced from the concrete to the abstract in three stages
(working with objects — working with drawings — working with abstractions).

3. Studying is based on solving life problem situations. At the beginning of each
lesson, a problem situation is created, the solution of which students and the teacher
must find using mathematics.

4. Considerable attention is paid to modeling: both when the teacher presents

theory and when students solve problems. Students constantly model problem
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situations using objects, drawings or diagrams. When solving problems, extreme
attention is paid to creating diagrams for them. Students are taught to create diagrams
from the 1st grade using very simple tasks.

5. Considerable attention is paid to modeling: both when the teacher presents
theory and when students solve problems. Students constantly model problem
situations using objects, drawings or diagrams. When solving problems, extreme
attention is paid to creating diagrams for them. Students are taught to create diagrams
from the 1st grade using very simple tasks.

6. Repeated repetition of the passed material and at each new level — deepening
of knowledge.

7. Use of paired and group forms of learning. Different forms of work are used in
each lesson, but pair and group work prevail.

8. It is not the memorization of algorithms that is welcome, but the search for
one's own ways of solving problems.

9. The cross-cutting line of learning mathematics in Singapore is the development
of students' logical thinking [4].

The Singaporean method of teaching mathematics has already been adapted and
implemented in Japan and Israel, as well as in some schools in the USA and Europe.
At the heart of the methodology of mathematics in Singapore is a person-oriented and
activity-based approach. Students constantly operate various objects (chips, cubes,
cards, diagrams, tapes, roulettes, including LEGO bricks) and explore the outside
world. In general, the secret of the success of young Singaporean mathematicians is
simple. They instill a love for the subject through play, interaction and communication.
The country does not encourage a negligent attitude to the subject and does not divide

children into successful and unsuccessful ones.
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The process of globalization is a characteristic feature of the existing world. One
of the main elements of globalization in education is its modernization. The world
today has access to the latest technologies and teaching methods, which allows teachers
to improve the educational process [1]. In the context of globalization, the Fishbone
Diagram can be a valuable tool for organizations, policymakers, or researchers to better
understand the complex and interconnected factors that contribute to the globalized
world we live in today.

One of the effective ways of studying a foreign language, often used in pairs and
groups, is a relatively new method known as the "Fishbone" (or "Ishikawa" in English
translation). The main goal of this method is to develop students' critical thinking
through specific and visual exercises. This method involves establishing cause-and-
effect relationships between the object of analysis and making informed choices,
posing a problem for discussion in the class, identifying its aspects, and finding
arguments and facts that support the existing point of view. This helps develop
information processing, analysis, and problem-solving skills [2].

The "Fishbone" method, proposed by O. Boyko, is based on a schematic diagram
in the form of a fishbone skeleton. A well-known type of diagram similar to this is
called the Ishikawa diagram, named after a Japanese professor who developed a
method for structural analysis of cause-and-effect relationships. The "Fishbone"
diagram is a graphical representation that allows for a visual presentation of the causes
of specific events, phenomena, and problems during analysis and discussion [2].

It's important to note that Fishbone diagrams can be useful for:

1. Organizing collaborative work among participants in pairs or groups.

2. Developing critical thinking and creativity.
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3. Visualizing the relationships between causes and effects.

4. Encouraging collaboration [3].

A Fishbone diagram can be prepared in advance and even drawn in color. In the
absence of appropriate materials, it can be created on a regular sheet of paper or drawn
on the board with colored chalk [4].

After learning the Fishbone method, an instructor can successfully use it in any
class. Let's consider an example of applying this method in an English language class.

Individual work: All students read the same text that needs to be analyzed.
Afterward, each student sets a task for themselves: to fill in the "Fishbone" diagram
within 10 minutes. After completing this task, the results are discussed, opinions are
exchanged, and the collective diagram is filled out on the board.

Group work: The instructor divides the students into groups, each of which receives
its own text. Reading the text is done individually, and discussions occur within the
groups. The collective "Fishbone" diagram is filled based on the thoughts of all groups [5].

This method allows students to examine a common topic from various angles by
identifying a range of causes, facts, and arguments. The use of the "Fishbone" helps
students understand the importance of argumentation and demonstrates that a complex
issue can have multiple interconnected causes [2].

This method can be useful for studying various topics in foreign language classes,
such as "Gadgets in Modern Life" or "How to Stay Fit," and so on.

The implementation and use of the Fishbone method involve the following steps:

After discussing the general thematic issue under the guidance of the instructor,
students clearly define it in the "problem" section.

After that, through the analysis of information on the topic (from text materials, films,
etc.), students identify causes and arguments that support them. Sometimes, there may be
more causes than arguments, and in such cases, it's important to explain to students that this
is normal, as sometimes causes may remain assumptions without a logical explanation.

Through the analysis of "causes-arguments", students formulate a conclusion,
which is recorded in the last part of the "Fishbone".

In essence, the use of the Fishbone method is primarily aimed at problem-solving
through the posing of opposing questions based on the analysis and processing of
information. This approach promotes the development of students' spoken language
skills, where students are not concerned with grammatical norms but simply focus on
revealing the essence of the problem. In this process, students learn to navigate the

language context and become active participants in the learning process [2].
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This method is an innovative pedagogical tool for developing critical thinking and
aligns with the new requirements of modern higher education, focused on transitioning
to a humanistic and innovative approach. This approach emphasizes the process of
students acquiring knowledge, skills, and life experience that transform into competencies.

In essence, the use of the Fishbone method is innovative as it requires students to
apply new knowledge based on previously learned material, develops their ability to
make decisions independently or in a team, collaboratively arrive at a final result, seek,
aggregate, and use new information using various technologies to accomplish specific
tasks, and also promotes the development of critical thinking, a desire for creativity

and self-development, and the ability to learn independently.
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