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Results are represented in the article, namely, ostsyllogrammy of the transitional fydernykh
electric sizes got the experimental tests of the modes of short circuit in case of setting off different
types of substation fast-acting switches. Experiments were conducted on the operating electrified areas
of the Prydneprovskoy railway.
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AHoTtanisi. PoOota mpucBsueHa OrJsAay Cy4acHOro CTaHy HpoOJeMu  aBTOMaTH3allii
TEXHOJIOTIYHUX MpPOIECiB CyAHOOYIyBaHHA 1 CYyJHOPEMOHTY 3aco0aMu MOOUIbHOI POOOTOTEXHIKH.
OOGroBOPIOIOTECSI OCHOBHI 3aBJaHHS Ta €Talld aBTOMAaTH3allli, BU3HAYAIOTHCS TIEPCIICKTUBHI HANPSIMHU
PO3BHUTKY CHCTEM KEpyBaHHS CyTHOBUMHU MOOUTBHUMH POOOTAMH.
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CyucHi 3aBOaM Ta MiIANPUEMCTBA MPAarHyTh 10 MAaKCUMAaJIbHOI aBTOMAaTH3allil BUPOOHHYHUX
onepairiii [1]. 3rizuo 31 38iToM IFR (International Federation of Robotics) 3a 2021 pik piunuii mpupict
KUTBKOCTI BIIPOBAPKEHUX HPOMHCIOBUX pOOOTIB y MPOBIIHUX KpaiHAaX CBITY JOCSTa€ BHCOKUX
noka3HukiB: Kanaga — 66%, Itamis — 65%, Mekcuka — 61%, Ilomema — 56%, Kurait — 51% [2].
AKTyanbHICTh 3aMIlIEHHS JIOJel poOoTaMu ToNsArae y MiABUINEGHHI MPOIYKTHUBHOCTI IIpari,
3MEHIICHHI BHPOOHMYOTO TPaBMAaTH3My Ta IIKOAHW 370pOB’10. KpiM TOTr0o, BUKOPUCTaHHS TOTOBUX
POOOTOTEXHIYHMX KOMIUIEKCIB HE BUMarae HacTiJIbKM BHCOKOI KBamiikamii nmepcoHany, sika Oyna ou
MOTpiOHA JJ1s1 BUKOHAHHS CKJIQJHUX 1 HEOE3MEUHUX TEXHOJOTIYHUX oreparltii [3,4].

[IpoBeneHHss peMOHTHHX a0o OyIiBelNbHUX OmNepaliii Ha CyAHI € CKIaJHUM TEXHIYHUM
3aBJaHHSAM, OCKUIBKM Takl omeparii moTpeOyroTh MOTOYHOTO KOHTPOJIIO BCiX poOOUYMX MapameTpiB
MPOIIECIB 3 BUCOKOIO TOYHICTIO Ta CBOEYACHOTO KEPyBaHHS OKPEMUMH BUKOHAaBYMMHU MEXaHi3MaMH B
pexumMi peanbHoro vacy. CyaHoOyayBaHHS Ta CYJTHOPEMOHT XapaKTEPU3YIOThCS 3HAYHOIO KUIBKICTIO
PECYPCHOMICTKHX, TPYIOMICTKUX, BUCOTHUX Ta HEOE3MEUHUX AJIS KUTTS MPAI[iBHUKIB TEXHOJIOTTUHUX
orepaiii, 30KpeMa: OYHIICHHS TOPU30OHTAIBHUX 1 BEPTUKAJIBHHUX IMOBEPXOHb BEJIMKOI IUIONII Ta Y
BKKOJOCTYITHUX MICIISIX; IHCIEKIS Ta [iarHOCTUKA;, 3BapIOBaHHS; pI3aHHS, MOHTaX EJIEMEHTIB
KOHCTPYKIIii; (apOyBaHHs, ONPICHEHHs, MPOTHUIIOXKEXKHI omepamii Ta iHmmX [5]. Jeski 3 BKazaHHX
orepauiid MOXYTh BUKOHYBATHCS IIiJ] BOJO, 32 HiJABHMIIEHUX TEMIIEPaTyp, 3HAYHOI 3ara3oBaHOCTI,
arpecHBHUX BHIIAPOBYBaHb. TOMy, B TaKMX YMOBax NMPHUBAOJIMBOIO BUTIISAIAE aBTOMATH3AIlisl OIHIET
ab0 JEKUTPKOX TEXHOJIOTIYHMX OIepaliil 3a paxyHOK 3aCTOCYyBaHHA MOOLIbHHUX pobotiB (MP), sxi
3/IaTHI PyXaTHCh MO TOXWJIMX MOBEPXHAX Ta 3/IHCHIOBATH 3aaaHi omepanii [1,5]. Oxnak, po3podka i
BIIPOBA/KEHHSI TAKUX POOOTOTEXHIYHUX 00’ €KTIB € CKIIaJIHOI0 HayKOBO-TEXHIYHOIO 33Ja4elO.

Mertoro 1aHoi poOOTH € BU3HAYCHHS HAWO1IBII TOIITFHUX €TaIlB aBTOMAaTH3aIlli TEXHOJIOTIYHUX
MpOLIeCiB  CyTHOOYAyBaHHS 1 CYJHOPEMOHTY NUISXOM CTBOPEHHS CyYacHHUX 3ac00iB CyIHOBOI
MOOUTHPHOT POOOTOTEXHIKH, a TAKOXX TEPCIEKTUB 1i PO3BUTKY, HAa OCHOBI KPUTHYHOTO aHaJi3y
ICHYIOYMX pIlIeHb y ramysi.

[Iponiec aBTOoMaTH3allli BUKOHAHHS BUPOOHUYUX OIEpalliid y cyaHoOyayBaHHI Ta CYyJHOPEMOHTI
LUIIXOM CTBOPEHHS pobodoro mnporotuny MP s mepemimieHHS 1 BHUKOHAHHS TEXHOJIOTTYHHUX
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oriepalliii Ha KOpIycCl CyJHa MOKHA TPEJACTaBUTH Y BUIJISAI HACTYITHOI TOCIIJOBHOCTI OCHOBHHUX
€TalliB:

1. Po3poOka TexHIYHOTO 3aBAaHHS HAa MPOEKT cTBOpeHHss MP. BuzHaueHHs BUMOT Ta 0OMEXEHb
moA0 cdepu 3acTOCyBaHHs, KOHCTPYKIIi Ta cucteMu KepyBaHHS. DopMmyBaHHS IUIaHy poOOTH Hax
IIPOEKTOM.

2. KoHcTpyIoBaHHS KOMIT FOTEPHOI Ta eKCIIepUMEeHTalbHOi Moaeni MP.

KoHCTpyKTHBHE BUKOHAHHS CyJHOBOIO poOOTa MOXE CYTTEBO 3aJIEKHUTH BiJ HOro cepeioBHUILa
(GyHKIIOHYBaHHS (HaJ Y MiJ BOJOIO), THILY PYIIiiB, IPUTHUCKHUX TPHUCTPOIB Ta OOJIQJAHAHHS, PIBHS
ABTOHOMHOCTI. Y KOHCTPYKIisSiX MP 3Hax0omsTh MIMpOKe 3aCTOCYBaHHS KOJIICHI, TYyCEHUYHI 1 KPOKYIOUi
pymrii. B SIKOCTI MPUTHCKHUX TPHUCTPOIB BUKOPHCTOBYIOTh CHJIOBI €JIEMEHTH, SKI 3a0e3MeuyroTh
YTPUMaHHS Ta MepeMillieHHs cyJHoBUX MP mo moxuimux poOouux MOBEpXHSX: Ha (eppOMarHiTHUX
MOBEPXHSAX — EJEKTPOMArHiTH, IOCTiiHI MarHitTh abo iX KomOiHaii; Ha HepeppoOMarHiTHHX —
BaKyyMHI (MTHEBMAaTW4HI Ta TiApasmiuHi) [6]. Po3pobka kpecienp abo komi oTepHux 3D-moneneit
poboTa 3a3BU4ail NPOBOJUTHCS Y BIJIOBITHUX CEPEOBUILAX aBTOMATU30BAHOTO MPOEKTYBAaHHS.

3. Po3pobka oGuncioBaibHUX a00 MOBEAIHKOBUX Mozeneil MP, ix TecTyBaHHs Ta Bepugikailis.
Po3pobxka cTpykTypHOT cXemu cucTeMH KepyBaHHs MP.

®dopMmyBaHHS MoOJENe OKpPEeMHUX YacTHH Ta poOOTa B IUIOMY 37e0UTBIIOIO 0a3yeThcs Ha
KJIACHYHHUX METO/1ax Teopil ineHTudikaii ta cucreM. [Hoai s ckilaaHuX, 6araTonpruBOAHUX POOOTIB
OTPUMAaHHS aJeKBATHOI MOJEJTI MOMJIHMBO TPH 3aCTOCYBaHHI IHTEJEKTYaJIbHHX METOMIB Ha OCHOBI
E€KCIIEPUMEHTAIbHUX JaHuX [5].

4. CuHTe3 Ta ONTUMI3allisl ANTOPUTMIB KEpyBaHHSA Ta PETYJSATOPIB JJs JOCSITHEHHS 3aJaHUX
MOKa3HMKIB SKOCTI a00 BUMOT 110 moBeniHku MP. AHaii3 pe3ynpTaTiB MOJEIIOBaHHS Ta MONEpPeaHIN
BHOIp Kepyro4ux MpUCTpoiB. HamaromkeHHs 1 TecTyBaHHs clieHapiiB kepyBaHHsI MP y cepemoBumti
MO/JIETIOBaHHS.

3BHYAlHO Ha MOYATKy IPOBOAUTHCS CHUHTE3 TPAAULIHHUX DEryJISATOPIB B 3aJICKHOCTI BiJ
oOpaHMX TPUHIMITB KEePyBaHHS. Y BUMNAQJAKY HE3aJ0BUIbHUX IMOKA3HHUKIB SIKOCTI JIOIIIBHO
CHUHTE3yBaTH PEryJIATOpU IHTENEKTyaJbHUMU METOJAaMH Ha OCHOBI HEHPOHHUX MEpEX, HEUITKUX
MHOKHH, TCHETUYHHX aJITOPUTMIB Tomo [1].

5. Po3poOka GaraTopiBHEBO1 (hyHKITIOHAIEHOT 1 TPUHIIMIIOBOT CXEM CHCTEMH aBTOMATH30BAHOTO
KepyBaHHS poboTom. Bubip amapaTHo-mporpaMHUX 3ac00iB JIJIsl peastizaiii po3poOJeHUX TEOPETUIHO
QJITOPUTMIB K€pPYBaHHS Ta PETYJISATOPIB.

[Tpu BuOOpi anapatHux 3aco0iB HEOOXITHO BPaxOBYBAaTH Jiama3oHN poOOYUX CUTHAIB Ta YaCOBI
XapaKTEPUCTUKA KOMITOHEHTIB. JIOIIIbHO TOMEPENIHbO 3IIWCHUTH OIIHKY MOXKIJIMBOCTI peastizartii
po3po0iieHnX Ha eTami 4 KepyrouHux pilleHb BUOpaHMMHU amapaTHUMHU 3aco0amMu abo mependadyuTH
XMapHy OOpOOKYy JMaHHMX 3 BIIMOBIIHUMH 3acob0amu KomyHikauid. IIporpamui 3acobu maroTh OyTH
3pYYHUMH Ta MICTUTH JOCTaTHINA HaOip BOYTOBaHUX IHCTPYMEHTIB JJIsl pO3POOKH Ta TeCTYBaHHSI.

6. I'eneparris abo HamucaHHs Koay poO0Yoi mporpamu, BUMPABICHHS MOMIIOK, pe(akTopHHT,
KoMmniuswis. Po3po6ka 1o JuHO-MaIIMHHOTO 1HTepdelcy 1 AucTaHLiiHOro kepyBanHs MP.

Jiss  oTpUMaHHS KOMy peryisropa 3pyYHO BHKOPHCTOBYBATH BOYIOBaHI I1HCTPYMEHTH
aBTOMATHUYHOI TeHepallii. ABToOMaTHYHA TeHepallisi KOy J03BOJISE MO30yTHUCS TIOMHJIOK, SIKI MOXYTh
BUHUKHYTH TIpM PYyYHOMY HpOTrpaMyBaHHI, NPUIIBUALIMTUA HPOLECH PO3POOKM Ta TECTYBaHHS
MIPOrPaMHOTO 3a0€3MeUYeHHs, INBUAKO BHOCUTH 3MiHH BiJIIOBITHO JI0 PI3HUX CIIEHAPIiB KEpyBaHHS.

7. 3aBaHTaXeHHA Koay poOouoi mporpaMu B amapaTHUN KoHTposiep poOota. TectyBaHHS Ta
HaJIaro/PKEHHs CUCTEMHU Ha arapaTHOMY piBHI.

Ha nanomy erami ekcrepuMEHTalIbHO MepeBipseThes (izumuHa peanizanis nporoturny MP:
Mpae3JaTHICTh, Y3TOKEHICTh OKPEMHIX KOMITOHEHTIB, PiBeHb BUKOHAHHS 3a/laHUX Ha eTari 1 BUMOT
Ta OOMEXKEHb.

OTxe, MiBUIIECHHS MPOAYKTUBHOCTI BUKOHAHHS HPOIECIB CyAHOOYIyBaHHS 1 CyJIHOPEMOHTY
MOXJIMBE 3a PAXyHOK YJOCKOHAJEHHS ICHYIOUMX a00 CTBOPEHHSI HOBMX POOOTOTEXHIYHUX 3aco0iB
aBTOMaTH3allii 3 BHUKOPHUCTAHHSIM OPHUTIHAIBHUX KOHCTPYKTHBHHUX PIII€Hb, 1HTEICKTYaJTbHUX
KEepPYIOUUX CHUCTEM, CHUHTE30BAaHMX Ha OCHOBI HEYITKOI JIOTIKM, HEWPOHHUX MEpexX, TEXHOJOTiH
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XMapHUX 004YnCIieHb Ta iH. CHcTeMH KepyBaHHs CyAHOBMMU MP NOBUHHI MaTH i€papXiuHy CTPYKTYpY

3 PO3IMOJIUICHMMH TPOTPAaMHO-allapaTHUMH KOMIIOHEHTAMH, B SIKMX 3H1HCHIOETHCS JICIIEHTpalli30BaHa

o0pobOka iH(opmamii Ha KOXHOMY 3 I€papXi4HMX piBHIB, MO 3HAYHO IiJBUIIYE TOYHICTh

MO3UIIIOHYBaHHs, a, BIAMOBIIHO, 1 SKICTh BHUKOHYBaHMX omepamiii. Kpim Toro, BpaxoByoouu

0cOOIMBOCTI POOOUYNX TTOBEPXOHB Cy/I€H, B Mail0yTHHOMY JOLIIBHO PO3BUBATH CUCTEM aBTOHOMHOT'O

KUBIICHHSI, TIepeadi JaHuX, HaBiraiii Ta rpynoBoro kepyBanas MP 3a konnenmieto [HTepaery peueii.
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APPLICATION OF ROBOTICS FOR AUTOMATION OF TECHNOLOGICAL
PROCESSES OF SHIPBUILDING AND SHIPREPAIR

Gerasin Oleksandr Serhiyovych, Topalov Andriy Mykolayovych

Admiral Makarov National University of Shipbuilding

Abstract. The work is dedicated to the review of the current state of the problem of automation
of technological processes of shipbuilding and ship repair by means of mobile robotics. The main tasks
and stages of automation are discussed, promising directions for the development of control systems
for ship mobile robots are determined.

Keywords: automation; mobile robot; designing; shipbuilding; ship repair; control system.

THE EFFECT OF FREQUENCY ON THE OPERATION OF ELECTRICAL DEVICES
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In the paper it is analyzed that the change in the frequency of the alternating voltage affects the
operating modes of the receivers. AC motors are the main consumers of electricity. The frequency
deviation worsens the performance of electric motors, the rotation frequency changes, and the active
and reactive powers used by them change. At the same time, the change in frequency has a weak effect
on the heating and lighting loads.

The effect of the degree of frequency deviation is different for different torques of the motors.
Frequency deviation poses the greatest danger to the normal operation of the electrical equipment of
the power station. The productivity of mechanisms that suffer from static pressure, for example, feed
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