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Arduino kepyeThcs 3a JOMTOMOTOI0 IPOTPAMHOTO 320€31IeYEeHHS SIKE T03BOJISIE 3UNTYBATH JAaHi
3 KJIaBlaTypH Ta HAJAa€ MOKJIUBICTh PEECTPYBATH IOIii Ta BUSBIISITH aHOMAJIii B poOOTI K1aBiaTypH.

OTtpumani pe3ynbTaTH HAalOTh IiJCTaBH CTBEPPKYBaTH, IO Taka CHCTeMa MOXe OyTh
3aCTOCOBaHA JUIs MMOKPAILIEHHs IPOIECiB 00CIYTOBYBaHHS Ta PEMOHTY KOMII'TOTEPHUX CHCTEM.

Mo’nuBl HapsIMKK BIOCKOHAJICHHS MOB'SI3aHI 3 PO3LIMPEHHSAM MIATpUMKH pidHMX USB
MPUCTPOIB, peati3alli€l0 PO3MIUPEHUX AaITOPUTMIB MIarHOCTHKH, a TaKO0X CTBOPEHHSM OLIbII
MPUBAOIUBOTO KOPUCTYBAIIBKOTO MEHIO 200 iHTepdeiiCy.

Po3poOka miarHOCTUYHUX TPUCTPOiB Ha 0a3i Arduino € TEepCrNeKTHUBHUM HANpsIMKOM B
OyayBaHHI aBTOHOMHOT'O i €KOHOMHOTO O0JIaTHAHHS JJIs1 BUSIBJICHHS TIOMUIIOK.

Ilepenik a:xepen mocuJIaHHS
1. Arduino Mega ADK Pinout & Specification. URL: https://devboards.info/boards/arduino-
mega-adk-rev3 (mata 3BepHenns: 16.11.2023)
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PEJATYBAHHS TA PO3POBKA BIIEOIT'OP Y CYUACHIN TEHAEHIII PO3BUTKY
THOOPMANIMHUX TEXHOJIOI'TH

BinHubKMil HAIIOHAIBHUM TEXHIYHUN YHIBEPCUTET, YKpaiHa

Beryn. Bingeoirpu cranu HEBiIIIIbHOK YAaCTHHOIO Cy4acHOI pO3Bard, a iX yCIiX 3HAYHOKO
MIpOIO 3aJICKUTh BiJl AKOCTI T€MMIUICIO Ta BI3yaJlbHOTO BTUICHHA. Y IIbOMY KOHTEKCTI Ba)KJIIUBUM
aCMEeKTOM € pefaryBaHHsS BIJEOIrop 3 METOI0 TMOJIMIIEHHS TPaBLiBCHKOr0 AOCBiLy. PosrisHemo
OCHOBHI METOJIM Ta POTPaMHi 3aCO0H, SIKi BAKOPHCTOBYIOTHCS sl OCATHEHHS 11i€1 MeTr. OCHOBHI
METOH pefaryBaHHs. PenaryBaHHs Biieoirop Moe BKIIIOUYATH B ceOe pi3HOMAaHITHI METOH, TaKi K
MoaudikaIlis reiMIUIet0, 3MiHa BUTIISY IEPCOHAXIB, BIOCKOHAJICHHS MITYYHOTO 1HTEJIEKTY Ta 1HIIII.
BaxxnuBum eTarnoM € aHai3 Tpu AJisl BU3HAUEHHS C1a0KHMX MOMEHTIB, sIKi MO>KHA BIIOCKOHANUTH.[1]
[Iporpamui 3acobu m1s pegaryBanHs. IcHye 6arato mporpamMHuxX 3aco0iB, CIIeIiaIbHO PO3POOIICHUX
JUIs penaryBaHHs Bineoirop. Jlo Haltnomymsipuimmx Hanexxats Unreal Engine, Unity, CryEngine Ta
iamm.Unreal Engine — 1HCTpyMEHT JJIsi CTBOPEHHS irop 1 CIIEH i3 BUKOPHCTaHHAM 3D-mopernei,
po3pobnenuit komnaniero Epic Games. L{g mporpama npu3HadeHa AJig CTBOPEHHS irop 1 CUMYJISAIIH.
OcobmuBocTi pymrist Taki: rpadiuyHa MOTYXHICTh, PEATICTUYHUN pPE3yibTaT, MiATPUMKa PI3HUX
w1atdopm, CTBOpEHHs irop 6e3 nporpamyBaHHs.[2]

Unity - OaraToriaTOopMOBHI IHCTPYMEHT Ui PO3POOJICHHS BiEOIrop i 3aCTOCYHKIB, 1
pylIiid, HA SKOMY BOHH TMpAIOIOTh. 3aCTOCYHKH, CTBOpeHi 3a nomomoroio Unity, miATPUMYIOTbH
DirectX ta OpenGL.[3]. CryEngine - 11e 6€3KOIITOBHUMN pyIIIiil JyIsi CTBOPEHHS SIKICHUX BiJI€0ITOp,
SIK1 MOXKY T MPAIIOBATH HA MEPCOHATBFHUX KOMI'TOTEPax, a TAKOXK IrPOBUX KOHCOMsX. Py1riii Bonozie
3HaYHUM (DYHKITIOHATIOM 1 MOKJIMBOCTSIMH, $IKi JIO3BOJIIIOTH PO3POOHHKAM BHUKOPHUCTOBYBATH
cyuacHy 3D-rpadiky i macmraboBani obuucneHss. Pymiit CryENGINE wmae Benuuesnuit Habip
BIPTYyaJIbHUX 1HCTPYMEHTIB, 3a JOMOMOIOK SKHX € MOXIJIMBICTb CTBOPIOBATH ITPHU, HE
BUKOPHCTOBYIOUH TPHU I[bOMY CTOpPOHHI mporpamu. llle HikoMy He BIaBajiocs MO MaKCUMyMy
Bukopuctatu Bci MoxummBocTi CryENGINE, mo poOuth HOro imeadbHUM IHCTPYMEHTOM JUIS
CTBOPEHHS irOp HOBOTO MOKOTIHHS. [4]
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Li iaTerpoBaHi cepeloBHINA HATAIOTh MOXIUBOCTI JUIsl MOaudikaii rpadiku, CTBOPEHHS
HOBUX PIBHIB, PO3pOOKH INTYYHOTO IHTEJIEKTY Ta IHIIMX acIleKTiB rpu. MeTonu penaryBaHHS
rpagiku. 3MiHH B rpadilli BiIeoirop MoXyTh 3HAYHO ITiIBUIINTH iX Bi3yallbHI SKOCTi. BukopucTanus
mEHepiB, TEKCTYP Ta OCBITICHHS A03BOJISIE CTBOPUTH €(EKTHI Ta peaTiCTUYHI Bi3yalbHI €JIEMEHTH.
porpamu s penaryBanHs Tpadiku, Taki sk Adobe Photoshop um GIMP, Takox
BUKOPHCTOBYIOTBCS JIJII ONTHUMI3aIlii TEKCTYp Ta CTBOPEHHS HOBHX Tpadiunmx enemeHTiB.Adobe
Photoshop - me mporpamHe 3a0e3mneueHHs, sIKE€ MIMPOKO BHKOPHCTOBYETHCS U pelaryBaHHS
pacTpoBux 300paskeHb, TpadidyHOro au3aiHy Ta nudpoBoro MucrenTsa.[5] Gimp — 1e pacTpoBwii
rpadiqHAN peaaKTop, i3 AESIKOIO MiATPUMKOIO BEKTOPHOI rpadiku.[6]

BucHoBok. PenaryBaHHs Bieoirop € BaJIMBUM €TaliOM y MPOILECi iXHHOTO PO3BUTKY Ta
MOJIINIIEHHS. BUKOpUCTaHHS PI3HOMaHITHUX METOIB Ta IMPOrpaMHUX 3aC00IB JI03BOJISIE AOCATTH
BPaKarouoro redMIUIero Ta Bi3yalbHOTO BPaXXEHHs JIJIsl TPaBIIiB.
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CHALLENGES OF USING GOLANG AS A FOUNDATION FOR NEW PROGRAMMING
LANGUAGES

Oles Honchar Dnipro National University, Ukraine

The Go programming language [1] is a popular language for writing command-line programs
or web applications. It has an excellent lightweight and performant runtime and does not require
another software to actually run programs, written in Go (compared, for example, to Java). But when
people write new programming languages (usually named “guest language”), they choose Golang
and its runtime as a basis (usually named “host language”) less often than JVM (Java Virtual
Machine) [2] or LLVM (Low-level Virtual Machine) [3]. This work discusses the reasons behind Go
being less popular among programming language authors and how to deal with them.

The benefits of choosing Golang and its runtime when building new programming languages
are more or less clear: Go programs compile to executable binaries, are small in size, and have good
performance characteristics. Golang’s runtime has great support for concurrency, features an
excellent low-pause garbage collector, has very good cross-compilation support, etc.
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