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CEKLIAA: ABTOMATU3AILIS, METPOJIOTISI TA EHEPTOE®EKTHBHI
TEXHOJIOTTI



Kanwk I'.1., Bacuiaeus T.FO., Bapgoaomies O.0.

HEMPOMEPEXHA CUCTEMA YIIPABJIITHHSA HEJIHIMHAM
JUHAMIYHUM OB’€KTOM 3 HEMPOPETYJISITOPOM HA BXOJI KOHTYPA
IMOJIOKEHHSA

CucteMa HaBeleHHS Ta cTaOuIi3alii € CcyTTeBO HemiHiiHOI0. Ile oOymoBieHo
HAsSBHICTIO MOMEHTY CYXOro TEpTS B IMIIIIMITHUKAX MPUBOJHOTO IBUTYHA 1 TEPTA B
KIHEMaTUYHOMY MPHUCTPOI CIIOIYYEHHS, a TAaKOXK HAsBHICTIO TIOMT Mk 3y0amMu BeIydoi i
Benydoi mectepHi. KiHemaThyHa cxema CHCTEMH HaBEJICHHsS Ta cTaOimi3aiii MICTUTh
npyxHi enemeHTH. Ha cuctemy nilOTh 30BHIIIHI MOMEHTH, 110 00yproioTh. Po3polOka
e(eKTUBHUX CHUCTEM YIPaBJIiHHSA, [0 3a0€3MeuyloTh BUCOKOSKICHE pPEryJIlOBaHHS, €
aKTyaJIbHUM 3aBJIaHHSM.

[Ipu po3poOul cuUCTEMU HaBEAEHHS Ta cTaluIi3alii ICHYIOTh PI3HI MIAXOIU N0
noOyJ0BH HeHpoMmeperkeBol cucteMu peryimoBaHHs [1]. OmHuM 13  BapiaHTiB €
OJTHOKOHTYPHA CXeMa 3 BKIIIOUCHHSM HEUPOPETYJIATOpa Ha BXiJ 3aMKHYTOTO KOHTYpY
MOJIOKEHHS. Y 1bOMY BHUMAJKy KOMIIEHCAlllsl HAsBHUX HEJIIHIMHOCTEW BiIOyBa€ThbCs Ha
PIBHI CUTHAJIIB 3aBJaHHs, @ HE CUTHAJIB BILUIUBY Ha 00'€KT.

CtpykTypHa cxema HEHUPOMEpPEKeBOI CHCTEeMHU MokazaHo Ha puc. 1. Ha Bxin
HEMpoperynsaTopa IMOJAE€TbCS CUTHAN 3aBAAHHSA ¢, Ta CUTHAJI 3BOPOTHOIO 3B'I3KYy 32
MOJIOKEHHAM @ . HeWpoperynsatop reHepye Takuil BIUIMB Ha 3aMKHYTHHM KOHTYp
MOJIOKEHHS, TPU SIKOMY 3a0e3MeUyeThCcsl MiHIMajdbHA TOMMIIKA PEryJIOBaHHS, TOOTO.
PI3HULIIO MK 33JIaHOIO 1 A1MCHOIO 3MIHOIO KyTa @ .

VY KOHTYp ToOJIO)KeHHsSI BKiItoueHHi Il-perynarop, xoeQilieHT MOCUIIEHHS SKOTro
BUOMPAETHCS Y TIPOLIECT MOJIeNIIOBaHHs cucteMu. [Ipu moOymoBi HelipoperynsaTopa, sk 1y

CUCTEMI, PO3TISHYTIN y [1], BUKOpHUCTAHO HENMIHIITHE NEPEIUKTUBHE PETYIIOBAHHS.
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Puc.1 CtpykTypHa cxema CUCTEMH 3 BKIIIOUEHHSIM HEHpoperyisiTopa
Ha BX1Jl 3aMKHYTOTO KOHTYPY TOJIOKEHHS
Jliteparypa
1. HeiipomepexxeBa cuctema HaBeneHHa 1 crtabimzauii/ T. FO. Bacumeus, O.O.
BapdonomieB // HaykoBo-npakThuHa KOH(QEPEHIis HayKOBO-NIEAArOriYHUX MpalliBHUKIB,
HAYKOBIIIB, aCMIPAHTIB Ta CHIBPOOITHUKIB akajeMii (55-ta; 2022 p.; M. XapkiB): 301pHUK
Te3 AonoBiael / YKp. 1HXK.-Tied. akai.. - X., 2022. — Cekuig ABToMaru3aliii, METpoJIOrii Ta

eHeproeexkTuBHUX TexHoyorii — C.12.
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Kanwk I'.1., Bacuaeus T.FO., Bapdosaomien O.0.

PEAJII3ALIIA HEMPOMEPEXEBOI CUCTEMU YIIPABJIIHHA
v Conter HEJIITHIMHUM JTUHAMIYHUM
@7 OB’€EKTOM B MATLAB

Random o B poGoTi BHKOHYETbCS CHHTE3 1
eference x
Ooutl »
P2 JOCIIIDKEHHSI CUCTEMH  HaBEJACHHSA 1
Subsystem f
ctabimizarii 3 BKJIFOYEHHSIM

HEHpoperyasiTopa Ha BXIJI 3aMKHYTOTO
Puc. 1. Cxema cuctemMu yrnpaBiiHHS 3 HEHPOPETYISTOPOM

KOHTYpPY TIOJIO)KCHHS 3 3aCTOCYBaHHSIM
cucremu MATLAB. CrpykTypHa cxemMa HEWpPOMEPEKEBOi CHUCTEMHU YIPaBIiHHA,
po3pobnena B Simulink cucremu MATLAB, nokaszana Ha puc.l. Cxema BkiIto4ae 010K
koHTposiepa NN Prediction Controller, Onoku renepariii €TaJoOHHOrO CTYHIHYAaCTOrO
CUTHaJIy 3 BUIAJIKOBOIO aMIuIiTynoo Random Reference, 6;10ku moOynoBu rpadikiB Ta
omok Subsystem, mo BximOYae Momenb 00'ekT ympaBiaiHHA. Cxemy Mojenm o00'ekTa
VOpaBIiHAS HaBEJACHO Ha pHUC.2. Y CcXeMi HE BpaxOBYETHCSI MOMEHT, IO OOYpIOE,
3YMOBJICHUW KOJIMBaHHSIMU KOPITYCY HOCISI MPHU MEPEeCyBaHHI MAaIllMHU MO TEpeCciueHii
MICLEBOCTI 1 JIOPT MK 3y0aMu Belydoi 1 BeJleHo1 mmecTipHi. CxeMa 00'ekTa yrpaBiiHHS
CKJIaJIeHa 3 YpaXyBaHHSIM MOMEHTY CyXOro TepTs y MIIIIMIHUKAX MPUBOIAHOTO JBUTYHA
Ta MOMEHTY CYXOTO TepTS KIHEMaTHYHOTO MPHUCTPOIO CrodydeHHs. [[ns iX 3aBmaHHS

BUKopucTtaHo 1Ba 01oku MATLAB Fen

Sk mokazanmu JOCIHIJKEHHS, CUHTE30BaHUN HEUPOpPEryynsaTop 3abe3nedye BUCOKI
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Puc. 2. Cxema mozeni 00’exty ynpasiinus (0gok Subsystem)

JUHAMIYHI XapaKTepUCTUKU HEIIHIMHOI CHCTEeMHM HaBeIEHHsS Ta cTaOumizalii npu
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CTYIIHYaCTOMY BX1JHOMY BIUTMBI. [Ipu 1HIIKMX BHJaxX BIUIMBIB 1 MPU BpaxyBaHHI BIUIMBIB,
0 OOypIOIOTh, 1 TMEPEIIKOJ BHUMIPIOBAHHS pPEryJbOBaHUX KOOPJWHAT JWHAMIYHI
XapaKTePUCTUKH CUCTEMH TIOCTYMAIOThCS BIANOBIIHAM XapaKTEPUCTUKAM CHCTEMHU 3
HEHPOPETYIATOPOM, BKIFOUCHUM HA BX1JI KOHTYpPY MIBUAKOCTI [1].

Jlitepatypa

1. Cxema HeWpoMepeXeBOi CHCTEMH HaBeJIEHHs 1 cTalimi3allii, peanizoBaHa Y
Matlab / T. 1O. Bacuneup, O.0. BapdonomieB // HaykoBo-mpakTudHa KOHQEpPEHIis
HayKOBO-TI€IarOT1YHUX IpaIliBHUKIB, HAYKOBIIIB, aCIIPaHTIB Ta CHIBPOOITHUKIB aKajaemii
(55-ta; 2022 p.; M. XapkiB): 30ipHHK Te3 AOMOBiACH / YKp. 1HXK.-Tief. akanx. — X., 2022, —

Cexkuisi ABTOMaTuU3ailii, METpoJIorii Ta eHeproedeKTuBHUX TexHoori — C.13.
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IIpoxonenko O.0., Anrtonenko H.C.
AE JIATHOCTYBAHHA AKOCTI METAJIY AIIOYUX I'A3OITPOBO/IB

OmHMM 3 CTPYKTYPHO-UYTJIIMBUX METOJIB JOCHIJKEHHS TIa30MpOBOJIB € METOJ
akyctuyHoi emicii (AE), sikuii BUKOPUCTOBYIOTh TpPH JOCIIPKCHHI METady B PEXHUMI
npo3ByuYyBaHHs. [Ipu OIlIHII TOIMIKOMKEHHSI METaly TpyO Ha 3pa3kax, BUpI3aHUX 3 TPYO
JI0YMX Ta30MpPOBO/IIB, ICTOTHY POJIb MalOTh BIIBOJUTH MPOOJIeMaM BUTOTOBICHHS 3pa3KiB
0e3 BHECEHHS B METall CTPYKTYpHHUX 3MiH. Ha mpakTuili BUpIIeHHS I1i€1 3a7a4l € BaKKUM,
Tak sIK Oy/Jb-siIKa HOBA [TOBEPXHS Ha 3pa3Ky € JHKEPEJIOM CTPYKTYpHUX 3MiH. ToMy B naHii
poOOTI OIIHKY SKOCTI METaly MPOBOAMIM 3a jomomororo Meroay AE Oesmocepennpo Ha
TpyOax mirounx razonpoBofiB JIK «YkpTpaHncrasy.

[lepen mnpoBeaeHHsaM AE miarHOCTyBaHHS BIJMOBIHO HEOOXIAHO IMPOBECTH
BUMIPIOBAaHHS IIBUAKOCTI 1 3aracaHHs. Llsg omepariiss mpoBoawsiaca 3 BHUKOPUCTaHHSIM
imitaTopa AE, mo 103BoJisi€ 3ICHUTH Ha MOBEPXHIO METaly MPYKHUN MeEXaHIYHHUM
BIUIMB 3 KPYTUM NepeaHiM (ppoHTOM (HMpSIMOKYTHHI iMITynbe). JBa mepeTBoproBaya AE

BCTAHOBJIIOBJIMCS HA BiJICTaHl 3 -4 METpW OAWH BiJ OJHOTO Ha 3aUMINEHUX N0 PIBHS

Rz 40 pinsnkax ysmoex oci tpyGompoomy. Ha oxmiii JiHil 3 [IIMMH MEpeTBOPIOBAYAMH 3
30BHIIIHBOI CTOpPOHU Ha BiAcTaHi 0,3 M BiJ OJHOTO 3 MEPETBOPIOBAYIB PO3TAIIOBYBAIH
imitatop AE. Taka cxema BHMIpIOBaHb JO3BOJISIE TPOBOJUTH BHUMIP CTPYKTYPHO-
YYTIUBUX MApaMETPIB MIBUAKOCTI 1 3aracanHs AE.

Y poGoti BukopuctoByBanacsa cucteMa AE ALine DDM. 3a mapamerpamu AE,
3apeecTpOBaHUMU  TepeTBOproBadamMu-tipuitmauamu  AE, mpoBoauiocss BUMIpIOBaHHS
3aracanHsi xBwib AE. 3a mapamerpamu 3aracanns AE Bu3Haualiu piBeHb MOIIKOIKCHHS
MeTainy Koposiero. 3a mapamerpamu AE, 110 XapakTepu3yroTh 4acTOTHY XapaKTEPUCTUKY
AE xBuil 1 MBHIKICT, HApOCTaHHS TepenHboro (ponty immynscy AE, omiHtoBanu
CTYMIHb IUIACTUYHOCTI MeTaly Tpy0. PesynbTatt AE KOHTPOJIIO BCIX 00CTEKEHUX AUISTHOK
ra3oIpPOBOIB 31CTABILIMCS 3 MMapaMeTpaMu KOHTPOJIBHOTO 3pa3ka TPyOOIpoBoIy, III0 Mae
ounbme 30% 3arajbHOrO0 KOPO3IMHOIO MOMIIKOJKEHHS 1 MapaMeTpaMu KOHTPOJIBHOTO
3pa3ka TpyOH aBapiifHOTO 3amacy i3 3aXMCHUM 130JIALIMHUM TOKPUTTSAM, 10 3HAXOIUTHCS
Ha 30epiraHHi, 3axXUIIEHOMY BiJ BIUIMBY 30BHIIIHBOTO CEPENOBUINA, 1 SIKHH B MpoIlieci

30epiraHHs TpyO MIATPUMYETHCS Y 3a10BUIBHOMY CTaHi.



Pesynbratu NOCHIKEHHS CTPYKTYpHO-UyTIMBUX napamerpiB AE, BumipsHux Ha
KOHTPOJIbOBAHUX IUISTHKAX ra30MpPOBO/IIB. SIBJSIOTh COOOI0 3HAYEHHS TAKMX MapaMeTpiB:
3aracanHsa AE (nb/m), mBuakicte nommpeHHs BunpomiHtoBaHHsS AE (Mm/c), MIBHAKICTH
HapOCTaHHs MepeaHbOro GpoHTy iMiynbeiB AE.

Koxen 3 nHaBenpenux mnapamerpiB AE xapakrepusye pi3HI HaOOpu BIIaCTUBOCTEH
MeTaiy, IO BiI0OpaKatoTh 3MIHUA CTPYKTYPH B X0/l €KCILTyaTaIlli.

Koedimieatn kopensii cnektpa AE 00cTekeHUX MUISHOK Ta30MpPOBOAIB BU3HAYAIU
Ha OCHOBI KOPEJISIIHHOTO aHaJI3y YCePEeIHEHUX CIEKTPAIbHUX XapaKTePUCTUK IMITYJIbCIB
AE o6ctexxennx ninstHOK. st ycepennenHs: BukopuctoByBanu 60 + 80 creKTpanbHUX
XapaKTePUCTUK, OTPUMAHUX IpU BUIMPOOyBaHHI ojHOTO 00'ekTa. KopensmiiHuii aHami3
OPOBOJMIM MO  BIJHOIICHHIO IO YCEPEIHEHOI CIEKTPaJbHOI  XapaKTEPUCTUKHU

KOHTPOJILHOTO 3pa3Ka, 1o Mae outbie 30% 3aragbHOr0 KOPO31MHOTO MOIIKOKEHHS.
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IIpoxonenko O.0., AuTtonenko H.C.
3ABE3IIEYEHHSA PO3BUTKY JIIOACBKOI'O PECYPCY IIIAINPHEMCTB
HA®TOI'A30BOI'O CEKTOPY

CBiTOBI TeHJAEHII PO3BUTKY HA(TOra3oBOi Taily3l MPOJAEMOHCTPYBAIH BaKIUBICTH
BIIPOBA/DKCHHS HOBHMX TEXHOJIOTIA BUIOOYTKY JUIi CYTTEBOTO 301IbIIEHHS OOCSTIB
JOCTYIIHUX 3amaciB, a TaKOoX HEOOXITHOCTI PO3BUTKY TEXHOJIOTIi JOCTaBKU Traszy y
3pIIPKEHOMY CTaH1 AJisl pO3UIUPEHHS PUHKIB 30yTY BYTJIEBOIHIB.

[Tomyk nwaxiB 3a0e3nedyeHHsT €(GEeKTUBHOCTI Ta  KOHKYPEHTOCIIPOMOXKHOCTI
HIANPUEMCTB Taly31 € aKTyaJbHUM.

HuHi OCHOBHOIO KOHKYPEHTHOIO IIE€pPEBarold  CTAalOTh  JIIOACBKI  PECYPCH.
BnpoBakeHHs1 1HHOBAIIMHUX TPOIIECIB 3 BUPOOHHUIITBA OE3MOCEPETHBO 3aJICKUTh Bij
TBOPUYOi AKTUBHOCTI mepcoHany. [lpm 1pomMy HEOOXiHOK YMOBOIO CTAa€ PO3BUTOK
JIOACHKUX PECypCiB MIANPUEMCTBA A0 PiBHS, 110 3a0e3Meuye BMIHHS HIBUAKO pearyBaTH
Ha 1HHOBAIL1/HI 3MI1HH, YCIIIIHO OIMIAHOBYBATH HOBITHE 00JIaJHAHHS Ta HOB1 METOIU parll.

Y 3B'I3Ky 3 LHMM OCHOBHUM 3aBJAaHHSIM CTa€ CTBOPEHHS YMOB IOCTIHHOTO
npodeciiiHOro HaBYaHHS Ta PO3BUTKY CHIBPOOITHUKIB. Lle cipuunHse 3MillleHHS aKIIEHTY
Ha MUTaHHS MiJABUIICHHS OCBITHHOTO PIBHS MpaliBHUKIB. 3abe3neyeHHs: Oe3nepepBHOI
OCBITM TMPOTATOM YChOTO JKHUTTS, PO3BUTKY HABUYOK CaMOOCBITH JalOTh 3MOTY
BIJIOBIJIATH BUCOKUM TE€MIIaM OHOBJIEHHS 3HaHb Ta (POPMyBaTH KaJpH, 3/1aTHI 10 TBOPUOI
peaizalli HOBUX TEXHOJIOTTYHUX MOJIMBOCTEH HAa BUPOOHUIITBI.

HaBuyaHHs Ta mepemiAroToBKa MEpPCOHATy, OCHOBHOIO JIAHKOIO 3a0€3MEeUYEeHHs SKOi €
1HKEHEep-TeJaror, ChbOrOJIHI CTalOTh BCE OUIBII 3aTpeOyBAHUM, HAWMOMIMPEHIIINM
METOJIOM PO3BHUTKY TepcoHany. PoboTra 3 kaapoBuM ckiagoM, popMyBaHHS HEOOX1THHX
KOMITETEHTHOCTEH MpaIliBHUKIB, IMiIBUIIEHHS KBaMi(iKaiii CriiBpOOITHHUKIB, 3a0€3MeUEHHS
iXHbOI KOHKYPEHTOCIPOMOXHOCTI Ta BIAMOBIAHOCTI BHMOIraM pHUHKY BUMAararoTh
OpPIEHTYBaHHS IH)KEHEPHO-TIEIarOTIYHUX KaJpIB Ha BUPIIICHHS HOBUX 3aB/aHb,
(dbopMyBaHHS B HUX 3aTHOCTI IO CIIPUMHATTA LKUX 3aBJIaHb Ta iX YCIHIIIHOTO BUPILIECHHS.

VY 3B's3Ky 3 UM OCOOJIMBY yBary OpH MiATOTOBIN 1HXXEHEPHO-TIEJArOTIYHUX KaJpiB
utst HahTOTa30BO1 Taly31 B YKpaiHCHKINA 1HXXEHEPHO-TIEAArOT14HIi aKaaeMii IpUIUISIOTh
(GbopMyBaHHIO KOMIETEHTHOCTEH MailOyTHIX (haxiBLiB, SIKI HaJalll MalOTh 3a0e3MedyBaTu

eheKTUBHICTh  (PYHKI[IOHYBaHHS PI3HMX CHCTeM Tpo(deciiiHOTO  PO3BUTKY Ha
11



HIANPUEMCTBAX, Y TOMY YHCI1 1 BHYTPIIIHBOKOPIOPATUBHUX, IO MEPEBAXKHO CIPSIMOBAHI
Ha MPAKTUYHUA PO3BUTOK OCHOBHHX KOMIIETEHTHOCTEW MPAIiBHUKIB Ha KOHKPETHOMY
poboUOMy MiCIli, a TaKOXX OCBOEHHS HHUMHM KOMIUIEKCY PI3HOMAHITHUX I1HCTPYMEHTIB,
HAIIJICHUX Ha PO3BUTOK JIIOJICBKUX PECYpCIB 3 ypaxyBaHHSIM MOTpeO ramxysi, KOHKPETHOTO
rajJiy3eBOro IMANPUEMCTBA, CTpATErTYHUX IIJICH MIAIPUEMCTBA Ta IHTEPECIB OCOOUCTOCTI.

®dopmyBaHHA BUIIEBKA3aHUX KOMIIETEHTHOCTEH [O3BOJIAE€ peali3yBaTH MPHHIIMIIOBO
HOBHM miaxia 1m0 3abe3meueHHs HATOTra30BOTO CEKTOPY JIOJACHKUMHU pecypcamH HOBOI
dopmartii, sKi MaloTh MiABUINEHY aJanTHBHICTh 10 BIPOBA/PKECHHS I1HHOBAIM Ta

BOJIO/IIFOTh BUCOKOIO KOHKYPEHTOCTIPOMOKHICTIO Ha PUHKY TIpaIi.
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IIpoxonenko O.0., AuTtonenko H.C.
MOJAEJIb AKYCTUYHUX KOJIMBAHb TPYBU HAT'HITAYA 650-22-2

BucokouacTOTHI aKyCTUYHI NpPOLIECH BCepeauHl TpyOU, 30KpeMa, KOJMBAHHS TUCKY
1o/1avl Ta3y Ha JIOMATKOBHMX YacTOTaX HarHiTava, 30y KylOTh BUCOKOYACTOTHY BiOpaIlito.
HacninkamMyu BHCOKOYACTOTHOI BiOpalrii, SIK MOKa3aB JOCBIJ €KCILTyaTallli, € pydHyBaHHS
Tida TpyOM B 3BapHUX IIBaX 1 OOMEXEHHS [lama3oHIB POOOYMX PEXHUMIB arperatiB Mo
MOTY>KHOCTI, BUTPATi 1 CTYIIEHIO CTUCHEHHS.

3aBAgaHHs, 10 MalTh OyTH BHPIMIEHUMH [JIsi PO3POOKHM METOJIIB YCYHEHHS
BHCOKOYACTOTHOI BiOparllii Mo>kHa cpopMoTroBaTi ¢(HOopMyTbOBaHI HACTYITHUM YHHOM:

- po3poOKa MaTeMaTHYHOI MOJECII IMyJbcallii MOTOKY rasy, I0 I'eHepYyHTh HarHiTayi
(dacToTa KOJMBaHb 1 3aJCKHICTh aMIUTITYJ MyJbcallii MOTOKY Ta3y BiJl IOTY>KHOCTI,
BUTPATH 1 K.K.]I.);

- BUBHAUCHHS BJIACHUX YaCTOT aKyCTUYHHUX KOJIUBAHb 1 BIACHUX YaCTOT LIMIJIHIPUYHOT
000JI0HKH;

- pO3paxyHOK JUHAMIYHUX HANpY>KEHb 1 aMIUTITY] BIOPOLIBUIKOCTI TPyOU Ha PI3HUX
pexuMax eKCIuTyaTaii;

- HOpPMYBaHHS BHMCOKOYAaCTOTHMUX OOOJIOHKOBHUX CKJIQJJOBUX pIBHIB CIEKTpPY
BIOpOIIBUIKOCTI TPyOH, TOMY IO ICHYIOYlI HOPMH BHOPOCKOPOCTU MOIIMPIOIOTHCS HA
OakoB1 (popMH KOJMBaHb TPYyOU B Aianaszoni a0 60 I'i;

- eKCIIEpUMEHTANIbHI TEXHOJIOTIYHI Ta BIOpaliiiHI BUIPOOYBaHHS 13 3aCTOCYBAHHSIM
amapatrypu CIeKTpajlbHOTO aHamizy BiOpaii pipmu "bproas 1 K'ep" (Hanis) 1 "Mikposor"
(CHIA).

B poGoTi po3risiHyTO 30Yy/KEHHS aKyCTHYHMX KOJHBAaHb BIAIICHTPOBOTO HArHiTava
(BLOH). IIpunyctumo, 0o HecTallOHapHa aepoJWHaMiYHAa CHUJIa € TPOIMOPIIIHOI0
HIUIBHOCTI Ta3y, fKa € XapaKTEepHOI MBUIKOCTI MyJbcalii B CIil, BIAHOCHIA HIBUIKOCTI
Ha BUXOJ1 3 KoJjieca 1 KpoKy Jomatku poboyoro kojeca BIIH. Po3paxyHku akycTHaHHX
KOJIMBaHb JJia TpyOu HarHiTaua 650-22-2 mnokazanud, 10 OpU JEAKUX 3HAYEHHSIX

TEMIEepaTypu Tra3y B Ta30NpOBOJI BHHHUKAE aKyCTUYHHUH pe3oHaHc (o,; = 3,61 1
a,, =3,726). Opnak, MakCUMalbHI aMIUNTyId BIOPOMIBUIKOCTI U HAWOLIBIIMX

NyJIbCalliid TUCKY Ta3y HE MEPEeBUIIYIOTh 3HAYEeHb 2 MM/C.
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Jlis HOpMYBaHHS OMYCTUMHUX 3HAUYE€Hb 3aMaciB MIIIHOCTI 32 MEXEI0 BUTPUBAJIOCTI
3aCTOCOBAHO TINOTE3y JIIHIHHOTO IMiJICYMOBYBAaHHSI HAaKOMMUYEHNX BTOMHHX IOIIKOIKEHb
MOJIITAPMOHIYHOI  BHCOKOYACTOTHOI BiOpamii TpyOu. OpjHak, s €KCHpec-OlIHKU
HeOe3nekn BiOpailii BUKOPUCTOBYIOTh ICHYIOUI HOPMH, IO TMOIIMPIOIOTHCS B 00JIACTh
HOpMYyBaHHs OankoBuX (GOpM KOJUBaHb B 00JIACTI BY3bKOCMYTOBHUX (MapIiiaibHUX)
pe3onancHux 4actoT a0 60 ['1. Buznayaroun exBiBaJieHTHI AMHAMIYH1 HAIPYTH OOOJIOHKHU
1o Teopii HAMOLTBIIMX JHIMHUX AedopMalliid, OTpUMaHO KOedilli€eHT 3MEHUICHHS PiBHIB
BHUCOKOYACTOTHUX HOPM BiOPOIIBHIKOCTI B MOPIBHSIHHI 3 HU3bKOYACTOTHUMU HOPMaMU Y

BUTJISII
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Chemmou Amar, Fursova Tetiana
ALGERIA. RESEARCH FOR RENEWABLE ENERGY SOURCES

Algeria has a large reserves of hydrocarbons, but the country, although it has serious
photovoltaic potential, also wants to participate in Africa's transition to renewable sources.

Algeria is considered one of the most energy-intensive countries, where the share of
fossil fuels in electricity production is more than 95%. In addition, Algeria is vulnerable to
climate change, which in turn requires a reduction in the use of fossil fuels. Factors such as
diversification of the country's economy and reduced dependence on the oil and gas sector
are expected to drive the renewable energy market in Algeria.

In addition, the diversification of the energy balance offers many benefits, including
job creation and energy security, which contributes to the further development of the
renewable energy market in the country.

The government has planned several projects to generate 22,000 MW of electricity
by 2030, with solar power expected to account for the largest share. The government plans
to increase the share of renewable energy sources in the energy balance by more than 25%
by 2030 by creating a new national model of electricity consumption with new projects
aimed at the development of solar, wind, hydroelectric and power plants.

One of the most important solar farms in the country is located in Laguate. With a
peak capacity of 60 MW, the El Heneg power station consists of 240,000 solar modules
installed in the Sahara desert. The produced energy covers approximately one-seventh of
the region's needs.

In the capital of the country, scientists are working on another promising direction -
hydrogen, which is called the energy of the future. Algeria has entered into a partnership
with Germany to produce and possibly export much-needed green hydrogen via pipelines
to Europe.

As you know, hydrogen is produced by electrolysis. Electrolysis is impossible
without electricity. In Algeria, renewable energy can be produced at a very low cost, so
hydrogen will be inexpensive. Hydrogen can be produced in other ways, for example, by a
thermal method. But the main advantage of Algeria is the great potential of solar energy,
which will allow to produce hydrogen at competitive prices - with the help of processes

that practically do not use water.
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Today, pilot projects for the production of ecologically clean hydrogen without
harming the Sahara ecosystem are being developed in Algeria. Large-scale experiments

can begin as early as 2030.
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Mezerya Andrey
AN ANALYSIS OF THE METHODS OF DECOMPOSING THE FUNCTION INTO
A FOURIER SERIES

An analysis of the advantages and disadvantages of the methods of decomposing the
function into a Fourier series showed the expediency of replacing the integral expression
with a linear and parabolic spline, and the choice of method will be influenced by such
factors as the speed of data processing on a computer and the possibility of working in real
time.

For an example of the work of Fourier analysis, consider the change of an arbitrary
oscillatory process, the graph of which is shown in Fig. 1.
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Fig. 1. Arbitrary oscillatory process
As a result of expanding the function into a Fourier series, the linear spline is

determined by the polynomial shown in Fig. 2.
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Fig. 2. Restoration of function
Spectral analysis of the studied parameter is shown in fig. 3, where the circular
frequency w,=n-n/L [rad/s].
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Fig. 3. Amplitude-frequency characteristic

The obtained spectral analysis allows to determine the carrier frequencies of process
oscillations. In our case, a conclusion can be drawn from the spectral analysis: the physical
parameter pulsates with frequencies of the order of 6 and 12 rad/s.

As a result of the conducted research, it was established:

- when conducting many studies, the values of the amplitudes and carrier frequencies
of the fluctuations of the mode parameters determine the characteristics of the
aggregates and the technological process, and the methods of determining the
amplitudes and frequencies need further improvement;

- the most accurate expansion into the Fourier series is expansion using linear and
parabolic splines, the difference between which in terms of accuracy is insignificant,
which gives reason to replace the integrand with a linear spline due to lower
operational costs;

- the simplicity of the linear spline algorithm makes it possible to write programs in
Pascal, C++, etc., which contributes to their introduction into the automated process

of measuring and controlling parameters during field studies and further processing.
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CEKIIIA: IHIIOMOBHA NIZITOTOBKA, EBPONEMCHKA IHTETPAIIIIA TA
MI>)KHAPOJHE CIIIBPOBITHHULITBO
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Maksym BATURIN, Hanna KORNIUSH
STEAM LEARNING TECHNOLOGIES IN THE SYSTEM OF VOCATIONAL
TRAINING OF PSYCHOLOGY STUDENTS

A STEAM system is an educational approach that integrates science, technology,
engineering, arts, and mathematics into a comprehensive learning experience. STEAM
education is designed to prepare students for the jobs of the future by developing critical
thinking, creativity, and problem-solving skills.

In the STEAM system, students are encouraged to explore real-world problems
through hands-on projects that interconnect multiple disciplines.

STEAM education also emphasizes the importance of creativity and art in the
learning process. Artistic expression helps students better understand and communicate
complex scientific and mathematical concepts, fostering innovation and imagination.

Educating psychologists in STEAM systems requires an interdisciplinary approach
that emphasizes the integration of science, technology, engineering, art, and mathematics.
STEAM systems help university teachers create more hands-on, interactive learning
environments and engage students in meaningful ways. STEAM also develops soft skills
that psychologists need to work with clients.

Although, at first glance, it may seem that technical sciences are unnecessary for
psychologists, this is not the case. Scientists have found that brain function improves when
both lobes of the brain work and are trained, i.e. the right lobe, which is responsible for
abstract thinking, and the left lobe, which is responsible for logic. This is exactly what
STEAM does. STEAM allows immersing more in the sciences and their logic. It can help
future psychologists develop their logical reasoning and be better at understanding
connections, deducing and drawing conclusions.

In addition, STEAM can also enhance psychologists' creativity and problem-solving
abilities. Incorporating art and design into practice enables psychologists to develop new
and innovative approaches to therapy and better understand the needs of their clients. It
fosters collaboration and communication, resulting in a more holistic and integrated
approach to working with clients and patients.

To implement STEAM technologies in the process of training psychology students,

an educator can start by designing a lesson plan that integrates the five STEAM
20



components. For example, a memory psychology class might involve using digital
technology to create interactive visual aids or examining the mathematics behind memory
retrieval.

Additionally, educators can use a variety of STEAM-based tools and platforms,
such as coding programs and virtual reality software, to enhance student learning
experiences. This not only makes the learning process more exciting, but also prepares
students for the technological challenges of modern society.

It is also important that educators encourage creativity and innovation in their
students. Incorporating art and design thinking into academic classes for psychology
students encourages learners to think outside the box and come up with creative solutions
to complex problems.

In summary, incorporating STEAM education into psychology programs will help
prospective psychologists gain a more complete understanding of their clients'
backgrounds and needs. By integrating knowledge and skills from different disciplines,
learners will be able to develop innovative solutions and interventions. This approach can
improve the effectiveness of psychotherapy and contribute to the development of a more
diverse and comprehensive understanding and mastering of psychology. In addition,
STEAM training helps psychology students develop the skills and familiarize themselves
with the tools they need to conduct interdisciplinary research, collaborate with experts
from a variety of disciplines, and tackle complex social and professional challenges.
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Mariia KRAVCHENKO, Hanna KORNIUSH
SUSTAINABLE INNOVATIONS IN THE LIGHT INDUSTRY: EXPLORING
GREEN TECHNOLOGY SOLUTIONS

Green technology is the direction of innovation in the light industry. Among the
industries that should provide the population with environmentally friendly clothing and
footwear, a special role belongs to the light industry. Green technology in the light
industry not only benefits the environment but also holds immense potential for improving
human health. By adopting sustainable practices and utilizing eco-friendly technologies,
the light industry can contribute to creating healthier workspaces and communities.

In the context of "green technology", comfortable, convenient, environmentally
friendly clothing and footwear ensure the safety of life and health. Innovative technology
in the light industry, which, in my opinion, can be classified as green technology and
which can activate a number of factors for increasing the competitiveness of not only the
light industry but Ukraine as a whole, is associated with the restoration of the linen
complex.

There are multilayer textile compositions that can be considered to a certain extent
as a product with high technical and operational properties, new functions, added qualities,
environmental friendliness, the development of which requires the use of new materials
(structural and functional) based on new technological processes, the implementation of
which requires research work. The areas of application of multilayer composite textile
materials are endless: for example, anti-decubitus bedding, and bedding for bedridden
patients. There are also textiles made from bast fibers that are environmentally friendly
and have health-promoting properties that provide comfort. This is what will be in demand
in years to come and is the criterion of quality. These products may be labeled as
"natural”. Thanks to research and new developments, bast fibrous plants are used in a wide
range of biocomposite materials. With lignocellulose, they can be combined with artificial
or natural polymers and provide a wide range of composite applications in textiles
(including geotextiles and nonwovens). In the future, all biocomposites are assumed to be
completely biodegradable and designed be recycled.

With a focus on minimizing environmental impact while maximizing efficiency and

productivity, these innovations hold immense promise for the industry's future. What is
23



remarkable and promising is that by examining various green technologies, such as
energy-efficient lighting systems, eco-friendly manufacturing processes, and renewable
energy sources, more and more researchers are emphasizing the transformative power of
sustainable practices. Through their explorations, they hope to inspire further research and
adoption of green technology solutions in the light industry, paving the way towards a

more sustainable and prosperous future.
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