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OpraHizauiiHnin kKomiteT

lfonosa — lNeTpo Kupunyok, g-p TexH. HayK, Npod.,

aunpektop HH BIMI KMl im. Irops Cikopcbkoro
TetaHa Knpmyok — a-p TexH. Hayk, npod.,
3aB. kadenpu TMNB, HH BII KMl im. Irops Cikopcbkoro
Bonogmumup OniHWK — KaHA, TEXH. Hayk, OOL,.
CeitTnaHa OnsiHiHa — A-p MUCTEeLTBO3HaB., Npod.,
3aB. kadenpu rpadikv HH BMI KMl im. Irops Cikopcbkoro

OnekcaHap MNantox — O-p TEXH. Hayk, Npod.,

B. 0. 3aB. kadenpwu penporpadii HH Bl KMl im. Iropsi Cikopcbkoro
TeTtaHa Poik, — A-p TexH. Hayk, npod., HH B KMl im. Iropst Cikopcebkoro
Onbra Tpilwyk — A-p Hayk i3 coll. KOM., Npod., 3aB. kadeapun
BMAaBHMYoi cnpasu i pegarysanHs HH Bl KMl im. Iropsa Cikopcbkoro
Oner bineubkunin — HavyanbHWK HaBYaslbHO-OpraHi3auinHoro
ynpagniHHs, KMl im. Irops Cikopcbkoro
leoprin Bacunbes — lonosa Pagy MoOnoamx B4EHUX,

O-p TexH. Hayk, gou., KMl im. Irops Cikopcbkoro
CgitTnaHa l[aBeHKO — O-p TEXH. HayK, Npod.,
3aB. kadegpu, INMMT HY «J1bBiBCbKa NOMITEXHIKA»
leoprin MNeTpiawgini — Ao-p TexH. HayK, Npod.,
anpekTop IHcTuTyTy Monirpadii BapLuaBCbkoi MOAITEXHIKN
IBaH Perein — n-p TexH. Hayk, npod., 3aB. kadenpwu,

INMMT HY «J1bBiBCbka NoniTexHika»

JKaHHa [lerHeko — KaHA. TEXH. Hayk, AoL., 3aB. kadegpw,
XapkKiBCbKUI HALLIOHANIbHNI YHIBEPCUTET PaAioeNeKTPOHIKN
OnekcaHap [ly6onasos — A-p ¢i3.-mat. Hayk, npod.,
YepHiBeubK1 HaLUiOHaNbHWI YHIBEPCUTET
leoprin MNeTpialuBini — A-p TeXH. HayK, Npod.,
aupekTop IHcTuTyTy Monirpadii BapLuaBcbKoi NOAITEXHIKN
CaiTnaHa XagXmHoBa — KaHA. TEXH. HayK, AOLL.,

Centre of Papermaking and Printing, Lodz University of Technology

CekperTapiarT:
OxcaHa 30peHKO — rosioBa, KaHA. TEXH. Hayk, OOLL.
Bacunb Cknba — BUYEHUIN cekpeTap, KaHAa. TexXH. Hayk, AOLL.
Coois bynapina

HaB4yanbHO-HayKOBMIA BUAABHNYO-NOAIrpadivyHUN iHCTUTYT
KAl'im. Iropst Cikopcbkoro,
Ten. 380 (44) 204-83-61, 204-84-23,
enekTpoHHa agpeca: druk.molode.vpi.kpi.ua@gmail.com
canT: http://dm-conf.vpi.kpi.ua/

BupaHHs 30iMCHEHO 3a CMPUSIHHS Ta CMOHCOPCHKOT A0MOMOrn
Mpomaackkoi opraHisaLi «HaykoBo-TexHiyHe 06’egHaHHsA
nonirpadicTie»

LLlaHOBHiI MOnoAj HayKoBLi!
LLlaHOBHI kOnerun!

MixxHapoaHa HayKOBO-TEXHIYHA KOHEPEHL|a CTyOeHTIB i acni-
paHTiB «[JpykapCcTBO MONOAE» HUHI Big3Ha4ae 25-y piyHMLLO ii 3a-
CHyBaHHA BupgaBHu4yo-nonirpadiyHnm ¢akynstetom HauioHanb-
HOro TEXHIYHOro yHiBepcuTeTy YKpaiHn «KniBCbkMN NONITEXHIYHNI
IHCTUTYT», @ HUHI — HaB4YanbHO-HAYKOBUN BUOABHWYO-MONirpa-
oiuHm iHcTuTyT KIMI iM. Irops Cikopcbkoro.

LiboropiyHa koHdepeHujs npuceayeHa 160-piyHUM tOBINEAM
KyNbTYpHUX | daxoBux gisdis YkpaiHn — Bacunsa KynbxeHnka (1865—
1934) Ta AHapis AnpgpeiumHa (1865-1914). Bacunb KynbxeHko
KpiM KynbTYpPHO-NefaroriyHoi AisnbHOCTI, 3HaHUM npodecop ecTe-
TUKW, iICTOPIi | TEXHIKN KHUFOOPYKYBaHHSA, 3aCHYBaB BNacHy poTosi-
ToapykapHio «B. C. KynbxeHko», Knicbky Lukony rpadikv Ta apy-
KapcTBa (B kil BUK1IaaB 0coOMCTO), My3€eli ApykapCcbKkoi crpasu,
BMOaBaB i pegarysas vaconuc «MuncTeuTBo i Apykapcbka cripasa»
Ta rigHo NPoAOBXYBAB AjisfIbHICTb YCrnaakoBaHOi 6aTbKiBCbKOI ApY-
KapHi, 4e ApyKyBanucs Aep>KaBHi nanepu, rpoLloBi 3HaKKW, MOLUTOBI
Mapku YkpaiHcbkoi HapoaHoi Pecny6niku Ta YkpaiHcbkoi epxxasu.

AHAPIN AHOPENYNH — BiZOMUIA apyKap-nitorpad, XyooXHUK-rpa-
BEP, BUOABELLb Ta FPOMaACbKO-KYJILTYPHUM Oify 3aXiAHOYKPaiHCbKMX
3emenb; Moro BnacHa nirorpadisa «AHOpenynH» ctana OCHOBHUM BU-
[ABLIEM MUCTELBKOI Ta MY3MYHOI NiTepatypu, A€ OCHOBHUIA akUEHT
OyB CNPsIMOBaHUI Ha HaLLiOHaJIbHY, YKPAiIHCbKOMOBHY NMPOAYKLLiO.

CnaBeTHi TpaguLuii HaBY4aHHSA Ta OMNPWIIOAHEHHS Pe3ynbTaTiB
akafgeMiyHOI OianbHOCTI MONOAMX YKPAiHCbKMX BMOABLIB Ta Moni-
rpadicTiB BUKOHYE | BNEBHEHI HE OAHY AeKaay NPOOOBXUTL pearti-
30BYBaTUX HaLL HaykoBuin dopym!

OpraHisauiiiH1ii KOMITeT BiTae y4YacHUKIB tOBiNenHoOi KoHde-
peHuii «JpykapcTBO Monoae», 6baxxae HacHaru y nowyky Ta Bupi-
LWEHHi HayKOBO-A0CNIOHMX Npo6aeM BMOABHMYO-MOJIrpadivHoro
KOMIMJIEKCY Ta CYMDKHMX rasy3en rnpoMmcnoBocTi! HeanamHo Bi-
pumo B Nepemory YkpaiHu Hapg, pOCiI7ICbKI/|M arpecopom! Isakyemo
3CY 3a MOXUBICTb TBOPUTU YKPAIHCBKY HayKy!

Lmnpo Baw
[onoBa opraHisauinHoro

KOMITETY,
MeTpo Knpmnyok //W/

NE—

AM




Il. KOMTM'FOTEPU3OBAHI TEXHONOTIT | CUCTEMMW...

Npg—1N- _|_|

KOHTENHepa, TakoX TyT BigobpaxaTMMeTbCs Yac Ta garta
OCTaHHbLOI NEepPeEBIPKN CUCTEMU, L0 A03BOINTb BYACHO iH-
CcrnekTyBaTu cerperatopu. HaBeneHi TepmiHann 3abeane-
4yloTb pesieBaHTHe iHdopMaLjiiHe BiOOOPaXeHHS CTaHy
KOHTPONbOBAHUX KOHTEMHEpIB, O03BONSAIOTbL LIEeHTPaniso-
BaHO BiACTEXYBaTU KPUTUYHI NapaMeTpu CerperoBaHmnx 3a-
NNLWKIB, ONepaTuBHO BUSABNATU BIOXUNEHHSA Ta npuiaMaTti
0Or'pyHTOBAHI PiLLIEHHS LWOA0 BTPYYaHHS.
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nonirpadiyHnx Bigxoais / L. Ctopoxyk // Matepianu XXIII mixxHa-
POAHOI HAyKOBO-TEXHIYHOT KOH(MEpPEHLLT CTYAEHTIB Ta acnipaHTiB
«[dpykapctBo monoae». Kuig, 2023. C. 66-68. URL: https://vpi.
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CArHEHHS Ta NepcnekTuBn iHPOPMaLMHUX CUCTEM | TEXHOMONIN.
2024. N2 24. C. 372-375.

4. Ctopoxyk [. NpOoeKTyBaHHA CUCTEM TEKCTOBOI iHOMKAaLji Ha
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NMOPIBHAHHA MIKPOKOHTPOJIEPIB
Anea CUCTEM KEPYBAHHYA OMNAJIEHHAM

CyyacHi cuctemu KepyBaHHSI OMaJIeHHSIM MNOTPEeOYyIoThb
e@eKTUBHUX MIKPOKOHTPOJIEPIB i3 HU3bKUM €HepProcroxu-
BaHHSIM, BUCOKOIO MPOAYKTUBHICTIO Ta MepeXeBUMU MOX-
nuBocTamu. Y yii po6oTi nopisHowTbcas ESP32, ESP8266,
Arduino Uno, Mega ta Nano anss BukopucraHHsi B aBToma-
TU30BaHUX CUCTeMax peryiloBaHHs Temnepartypu. AHanisy-
I0TbCS iXHI NnepeBarn, He4oJliku Ta MOXXJINBOCTI iHTerpauii.

Knio4yoBi cnoBa: MIKpOKOHTposiepu; aBToMaTu3alis;
€HeprocroXuBaHHSI.

Modern heating control systems require efficient micro-
controllers with low power consumption, high performance,
and networking capabilities. This paper compares ESP32,
ESP8266, Arduino Uno, Mega, and Nano for use in automat-
ed temperature regulation systems. Their advantages, dis-
advantages, and integration possibilities are analyzed.

Keywords: microcontrollers; automation; power con-
sumption.
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CyyacHi cucTteMn KepyBaHHSI OManeHHsM MNoTpebyroTb
NMPOAYKTUBHUX i eHeproedekTUBHUX MIKPOKOHTPOEPIB, SKi
MOXYTb LUBMAKO 0OpOoOGAaT faHi Ta nigknoyaTtucs oo Me-
pexi. Y uin poboTi aHani3ylTbCs Ta MOPIBHIOIOTLCS MOMNy-
napHi BapiaHTn, 3okpema ESP32, ESP8266 i kinbka mogenemn
Arduino (Uno, Mega, Nano), wob BU3HAYUTU iXHi CUNbHI Ta
cnabki CTOPOHW /151 BUKOPUCTaHHS B aBTOMAaTU30BaHMX CUC-
Temax perynioBaHHs TeMnepaTypu.

ESP8266 — ue [oCTynHMM i KOMNAKTHUI MIKDOKOHTPO-
nep 3 BoyamosaHum Wi-Fi, o pobuTtk roro ineansHUm ans
npocTux loT-nNpoekTiB. 3aBOsKM HU3bKi BApPTOCTI Ta MOX-
NMBOCTI NiAKNIOYEHHS A0 XMapPHUX CEPBICIB BiH LULMPOKO BU-
KOPUCTOBYETLCS B CUCTEMAX AUCTAHLINHOIO KepyBaHHS.
MpoTe, nopiBHaAHO 3 ESP32, BiH Mae obOMexeHi ob4ymchio-
BaJibHi pecypcu (ogHe A4p0, MeHLUa TakToBa YacToTa) Ta
MeHLUY KinbkicTb GPIO-nopTiB, W0 Moxe cTaTh NpobaemMoto
00151 CKAaaHILLINX CUCTEM.

ESP32 — ue notyxHiwmii HacTynHuk ESP8266, skui
Mae aBosiaepHuin npouecop, Oinbwe GPIO-nopTiB i nig-
Tpumky Bluetooth. 3aBasku wBMAKOMY ONpaLlOBaHHIO Aa-
HUX | MOXJTMBOCTiI 6€30Pp0TOBOro MiaKMOYEHHS BiH Y4yJ0BO
niaxoanTb 415 CKAALHIWNX CUcTeEM. Hn3bke eHeprocnoxu-
BaHHS, 0COBNBO B PEXMMI IMUOOKOro CHY, O3BOJISIE BUKO-
puctoByBaty ESP32 B aBTOHOMHUMX NpucTposix. MNpoTte rnoro
iHTerpauis Mmoxe OyTW CKIaAHILLIOW, a BapTiCTb — BULLIOIO,
Hix y ESP8266.

Arduino Uno — ogHa 3 HannonyasapHiwmnx nnatdopm s
aBTOMaTmM3auji, BigoOMa CBOEK MPOCTOTOI, BEIMKOIO Kiflb-
KicTio 6iGnioTeK i NiATPUMKOIO PIBHOMAHITHUX NepUdEpPIrHMX
npucTpoiB. 3aBasgku umm ocobnmeocTtam Uno gobpe niaxo-
OVTb ONs CUCTEM KepyBaHHS onaneHHsam. OgHak yepes He-
BMCOKY TakTOBY 4YacToTy (16 MI'u) i oOmMexeHy nam’siTb BiH
He HaaTo ePeKTUBHNI 4N 00POOKM BEIMKUX 0OCATiB AaHWX
ab0 poboTM B Mepexi 6e3 [0aaTKOBUX MOOYNIB.

Arduino Mega — e BoockoHaneHa sepcis Uno 3 6inbLuoto
KinbkicTio GPIO-BMBOAiB i nam’aTi, L0 PoOUTb ii 3py4HUM BU-
60poM Ons cknagHilmx cucTem i3 baratbema gatdnkamu. Oa-
Hak, Mega Takox He mae BOyaoBaHMX 3acO0biB 3B’A3Ky 1 MO-
Tpebye okpemunx moaynis ana Wi-Fi abo Ethernet-3’egHaHHs.

[l. KOMTM'FOTEPU3OBAHI TEXHONOTIT I CUCTEMMW...

Arduino Nano — komnakTHa Bepcia Uno, ineanbHa ons
MPOEKTIB, A& BaXMBUN PO3MIP NMPUCTPOID. BoHa mae Ti x
TEXHIYHI XapakTepucTukun, Wwo n Uno, ane 3anmMmae MeHLle
Mmicus. BogHouac BigcyTHicTb BOygoBaHoro Wi-Fi moxe cTa-
TN HEONIKOM Yy CUCTeMax, Lo NOoTpebyoTb NiAKIOYEHHS 00
Mepexi.

MincymoByioun, ESP32 € Halkpawym pns cknagHux
loT-cuctem, siki NoTPebytoTb BUCOKOT NPOAYKTUBHOCTI, Nig-
KJIOYEHHS 00 iHTepHeTy Ta nigTpumkm Bluetooth. Y pasi,
AKLLO HeobXxigHe nuule 6a3oBe AMCTaHLjiHe KepyBaHHS 6e3
cKaiHMX 0b4mncneHb, To 61oaxeTHMN ESP8266 Oyae 6inbLu
OOPEYHUM.

Arduino Uno Ta Nano no6pe nigxoaaTb 45151 aBTOHOMHUNX
cucTeM 6e3 noTpebu B MepexxeBoMy MiakItovYeHHi abo ons
BWKOHaHHSA NpocTux 3agady. A Arduino Mega € ontumanb-
HUM BapiaHTOM [OJ151 MPOEKTIB i3 BEJINKOIO KiNbKICTIO AaTyu-
KiB, Xxoua 11 6e3 BOygoBaHMX 3aC00biB 3B’A3KY.

OTxe, BMOIp MIKPOKOHTpOJiEpa 3anexnTb Big, KOHKPET-
HUX BUMOT O CUCTEMW KEPYBAHHS OMNANIEHHSIM, BKJlIOYaO4M
HeoOXigHICTb 6e30p0TOBOro 3B’A3KY, €HEeProcrnoXmBaHHS
Ta 064YMCNIOBaNbHOI MOTYXHOCTI.

YK 655:004.9

© KatepuHa Koxem’siko, ctyneHtka 4-ro kypcy, HH Bl
Kl im. Iropsa Cikopcbkoro, M. Kuis, Ykpaina, 2025 p.
HaykoBuii kepiBHUK A. B. 30peHKo, KaH4,. TEXH. Hayk, Oou,.,
HH Bl KMl im. Irops Cikopcbkoro

BMNJIMB IHTEPHET-TEXHOJ10OTIA
TA LUDPOBOI TPAHCDOPMALLIT
HA BUAABHUYO-NOJIIFPADIYHY TAJTY3b

B po6oTi po3rns[aloTbCsl OCHOBHI TeHAeHUii pO3BUTKY Mo-
nirpagii B ymoBax ungpoBoi TpaHcpopmadii. AKLeHTOBaHO
yBary Ha nepexogi Big TpaguuiiHnx MmeToais ApPyKy A0 BUKO-
pUCTaHHS UMpoBux TEXHOJOriN. OxapakTepn3oBaHO KJIlOHYOBI
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Kupuuok MeTtpo. LLlaHOBHI MOnoaj HaykoBL,!
LLAHOBHI KOJEIU! L. oeie e

I. TexHonoria ApyKoBaHMX BUAAHb Ta NaKoBaHb

Bonopbko MapuHa. JochigaXeHHs 3MiH MeXaHiYHNX

Ta MiLUHICTHUX xapakTepucTnk 3D enemeHTiB ApykoBaHOi

MNOAIrPAPIHHOT MPOLYKLLT «..eveeeiee e
Bapaoscbkuii BorgaH. [NopiBHANBHMI aHani3

TpadapeTHOro APyKy Ta MarHETPOHHOIO HAMUIIEHHS

0191 HAHECEHHS LWapiB APYKOBAHOI €1EKTPOHIKM Ha na-

MEPOBI OCHOBM .tvtittteiteiteateeteeieeneaneeneaneene e e e e ene e e eneenneneens
Tuupuk PomaH. Bnane BnactuBocTen YHopHUn

CTPYMUVHHOIO LUMPOKO(POPMATHOr0 APYKY HA KOMbO-

POBILTBOPEHHS .. ctetetetetetaeteetete et et et e e e e e e e e aeee e ens
ABpsikoB EBreH. CyyacHWIn CTaH Ta TeHAeHUii

FHYYKOrO NaKyBaHHA T TEXHONOTIN OPYKY «.uevvneeeneeieeiaaieannns
A o6paHcbkuii AHAPIN. JlocniokeHHs MOXIMBOC-

TEen 3aCTOCYBaHHSA NONSAPM3ALLIMHO-ONTUYHNX METOLIB

0151 OLLIHIOBAHHS 3HOLUEHOCTi ManepoBUX OAHKHOT ................
KaHneBcbkuin BorgaH. CuctemaTum3aauis 3acobiB nig-

roTOBKM cymileBoi dapbu ansa dpnekcorpadiyHoOro Apyky .....
Aopowyk Bnapucnae. 3ax1uct OCHOBW Apy-

KOBAHOT MPOLYKLLT 11 evvevteite ittt ie ettt et eaaeae
MycsiHoBud Maeno. MoXxnMBOCTI nasepHoi

0BPOBKM NPU BUFOTOBAEHHI MAKOBAHD ...vevvneveeiinaiieenaenaennns
ManuxiHa IBaHHa. TexHonorivyHi 0co6aMBOCTI

030006/1EHHS NPEeMianbHOr0 NAKOBAHHS A YA ...uvevvnneennnees
LLlyp HiHa. CyyacHuin cTaH Ta nepcnekTmBm pos-

BUTKY TEXHONOTIN BiATBOPEHHS WwpudTOoM bpanns ................
Apo6a3ko Mapis. IHTerpadjs cy4acHux

LPYKapPCbKMX TEXHONOTIN Yy OPEeHANHIOBOMY AMU3alHI .............
AptoxiHa KaTtepuHa. CyyacHa TEXHONOris BUro-

TOBJIEHHS ITPOBUX KAPTOK .evuevnirnieeeeseseseaeaennennennennennannns

Il. Komn’toTepusoBaHi TeXHoorii
i cuctemu BUgaBHu4o-nosirpadivyHNX BUPOOHULTB

AaenakiH Map’sH. AHania onTumi3auinHmx anro-
PUTMIB KOMM'IOTEPHOIO 30pY A5 PO3Mi3HABAHHS Kifl .............

3

JiunoBu ApceH. Retinexnet: meton ansa kopeku;i
OCBIT/IEHHS Ta NIABULLEHHS AKOCTi 300PAXEHb ....vvvvneeinennee.
Kauyp PocTtucnas. Airopyt™ BU3HAYEHHA HAanpamis

obepTaHHs BanuKiB i uuniHapis dapboapykapcbkoi

CUCTEMU Y TPUBUMIPHOMY MPOCTOPI t.vevnaiiniiineeineiieeieaieennns
Hnidets Vasyl. Projektowanie Struktury Scentra-

lizowanej Bazy Danych Portalu Informacyjnego

Mobilnej Mediateki .........ccoiiiiiiii
CTOpOXYK AMUTPO. PO3ropTaHHs KiHLEBUX

TepMmiHanis aBTOPU30BaAHOIr0 KOpMCTyBaya gjs cynep-

BANSUNHIY IHAYCTPIQJIBHUX METPUIK ..evuevieiniiiieieneneienennes
LLlep6a BoraaH. MNopiBHAHHA MiIKDOKOHTPOJIEPIB

D11 CUCTEM KEPYBAHHS OMANEHHSIM ..vvieeieiieiiaainaeineannaaannns
Koxem’sko KatepuHa. Bnnve iHTEpPHET-TEXHO-

Nnoriv Ta undpoBoi TpaHchOopMaLLi Ha BUAABHNYO-

MOSITPAMIMHY TQITYSBD «.etnetiteeeaeaeeeeeaeeeaeeeaeeeeeeneenaenns
NpaieHko TeTaHa. YHigikoBaHa Nnorika KiieHTCb-

Koi B3aemogii B cuctemax 06pobku nosnirpadiyHmx

BAMMITIB 1 etieteteete et e et et et et et et et e et et e et e et e et e e e et e e e e en e en e eneens
N'ycera Onbra. MeTtoau aHanizy KOpuCcTyBaLb-

KOro A0CBIAY B LINPPOBUX MPOAYKTAX «.uvvnrinerrnerinarineennarnnaens
Cno6opsH IpuHa. 3acTocyBaHHS LUTYYHOIO

IHTENEKTY Y BULAABHUYIN FANYS evuiviieniiiiiieieieeeiieaeaeaeanes
BaooBunyeHkoBa OneHa. |HTepakTUBHE BUOAHHS

ONS NiATPUMKN MEHTAIbHOTO 3L,0PO0B S .uvvicvveiieiiieiieaaneannns
Fepacumuyk Bagum. Metoguka nobyanosu

TEnnoBOI KapTW AeTepMiHyBaHHA 9KOCTI NOi-

FPAPIYHONO SAMOBIIEHHS ...ceuitiieiieieeeeeeee e e e e e eeeaenas
KyuyepeHko AaHiin. Bnaue iHTepdency canty

Ha MNCUXONOMIYHMNA CTAH KOPUCTYBAYA .uvvnvnirniineineinernenneaneanns

Ill. YcTtaTtkyBaHHS

Kopo6ka Makcum. TexHosorisi yTBOPEHHS
Mikpopenbedy Ha aeTansax TaMnoapykapCbkoro
YOTATKYBAHHST .. eeteeieee et e et e et e et e e e et e e e e e e e een e eeneeaneeeneennnes

TaHuuH Irop. MepenbadvyBanbHa aHaniTka
Ta TeXHiYHE 06CNYyroByBaHHSA MaLLUMHHOIO Napky
“BuaaBHny4oro gomMy «YKPTIOJT»” o

Fap4yeHko BikTop. MexaHiyHa o6pobka no-

BEPXOHb AeTanemn NPaLoymX B YMOBAX TEPTH oeuveerreenneennnnn.
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IV. NonirpadiyHi maTtepiann

Buukap €BreHia. AHanis KpanoBoro kyta 3mMo4y-
BaHHS NPY NOBEPXHEBI 00PO6LL KAPTOHY AN OAHO-
[oF=EcTo )= 1o ol (0102771 VAP
Cyuwiko AeHuc. Kputepii aKoCTi nakyBaHHS
Y LMDPOBUX TEXHONOTIAX PEMPOAYKYBAHHS ....veveevieeieaanennnes
MpucshxHiok HaTtanisa. Oco6aMBOCTI BUKOPUCTAHHA
dapb i3 NIOMIHECLLEHTHMMM BNACTUBOCTSAMW Npu Tpa-
DAPETHOMY APYLI cevevititeieeieeie et ee e e e e e e e e e e aneaaeanes
BabaHcbka J1i060B. [pobiemu npm poboTi
3 apOMaTUYHMMU AOMILLKAMW 4191 KAPTOHHUX MAaKOBAHb ........

V. EkoHOMiKa Ta opraHisauis
BMAaBHM4YO-nonirpadivyHoi cnpaeu

Mopo3s PomaH. O6rpyHTyBaHHSA A0LLINBHOCTI PO3-
ropTaHHs aBBTOMaTU30BaHNX BUAABHNYO-PeaaKLiAHNX
BEO-TIATMOPM ..euieiiiiieiiie e et et e et e e e e e een

Vi. BupaBHnya cnpaBa Ta peparyBaHHs

Tapaniok MeTpo. Knacudikauis esdemiamis y cy-

YACHI POCIACHKIA MPOMATAHLI «.eueeieeieeieeieiie e eie e
KameHuyk Bagum. lNMepcoHanbHi AaHi aK iHCTPY-

MEHT NPONaraHANCTChKNX KAMMAAHIT ....ccuuveieiiiieiiiiiieeeeeiee

VIl. An3aiiH, MmoaentoBaHHS,
odopmMIIeHHS BUAaHb Ta NakoBaHb

NywmHa €EnusaBeTa. AHIMenM B KOHTEKCTI cyyac-

HOro Mmegpiacepenosuwia. TpaHcdopMaLisg apxeTuny ............
Yyraii Codisa. Oco6nMBOCTi CTBOPEHHS NOrOTUNY

Onsi 6peHay 3 MOMOAIKHOLO LiIbOBOO ayANTOPIEID ...............
Mwak Hataniqa. Ponb nakoBaHHSA y GOpMyBaHHi

PomaHeHko AHppiii. CTBopeHHs 3D-mopenei

3a JOMOMOrOIO LWUTYYHOr O iHTENEKTY A1 BUKOPUCTAHHSA

Y OPYKOBAHUX BULBHHSIX «eevueeetaeeeieeeeeeeeaieeeanaeaeineeenneeennns
3aiueHko Onekcangpa. UX-an3ariH MobinbHOro

B2 T0T 2= QP

CeprieHko Onecqa. CyyacHi TeHaeHLUji rpadivyHoro
ON3anHy oNs APYKOBAHOT MPOAYKLT «v.veeeeeeeeeeiieieeeeaeaeneann

VIIl. BceykpalHCbKUI KOHKYPC CTYAEHTCbKUX
HayKOBUX PoOiT 3i cnewianbHOCTI
186 BupaeHuuTBO Ta nonirpadisa

Pab6okoHb Cod’qa. dinatenia Ha 3aMOBNEHHS

3 LOCNIgKEeHHAM MiArOTOBKM MakeTIB 415 LMdppoBOro

Fa10 ) A PP
BoHpapuHa Benumup. JocniokeHHs 9KOCTi

BiATBOPEHHS ManodopMaTHOT NPOAYKLLT LUMPOKO-

HDOPMATHUMU CNOCOBAMUY LAPYKY «.evnereneennaineenaaenaeenaennaeeneens
€ropuyeHko Mapia. JocniokeHHs BiATBOPEHHS

KOpPNopaTnBHUX Ta Nam’aTHUX KONbOPIB NPSMUM

UNPPOBUM CMTOCOOOM APYKY ..eneeevneeenneeeineeennaeennneeeinaeennaees
HenoroabeBa OneHa. [JpykapHsa akUMOEHTHOI

NpPoAyKLii 3 AOCAIAXKEHHSM SKOCTi BIATBOPEHHS

TeKCToBO-rpadivyHoi iHdopmaLlii enekTpodpoTo-

FPADIMHUM LPYKOM ..oetitiiiitieteeteeteeteaie et et ete e e e e eneenees
AsopsHyikoBa BepoHika. CTyaia omsanny

3i CTBOPEHHS DIPMOBOTO CTUITHO «eeniteiieiieeiaeiaeeieeaieeanaeannes
MocTtenbHsak KapnHa. CrnoxnBye nakoBaHHS

3 JOCNIOKEHHAM MOKa3HUKIB AKOCTi KOJIbOPOBIA-

TBOPEHHS MPU KALLUNPYBAHHI «..euevieiieieieieieaeieaeaeaeaeanans
depinunk AHacTacia. [locnigxXeHHs CKpinieHHs

[00ATKOBUX €/IEMEHTIB Y IHTEPAKTMBHUX OPYKOBAHUX

KHVIDKKBX 1t ettetteeteeteeteaae et e aaeaae e e e e e e e e e e e e e e et et e e e e e aeaneen
AcTtanoBa OnekcaHgpa. Bebcaint-sisuTika

OnekcaHapu AcTanoBoi 3 AeTasbHUM PO3POONEHHAM

[0 ) a1 e =1 Y

IX. QopaTkn

[Mokaxx4rK HaBYaIbHUX 3aKNagiB, HAYKOBUX

YCTAHOB | OPFAHIBALIM «.uvviivieieiie e anes
IMEHHUMI NOKaX4YNK CTYAEHTIB, acnipaHTiB,

3000yBayiB — aBTOPIB AOMOBIAEH . c.vvvererienieiieiieiieiieieeaeen,
IMEHHUI MOKaXYNK HAYKOBUX KEPIBHUKIB ....ceuvvnienienennanes
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