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AHoTanis

HaBuanbna aucuuminina «CucTeMyd aBTOMATH3allli B MOPCHKiil pOOOTOTEXHIII» €
HOPMATHUBHOIO  JUCHUIUTIHOIO  mpodeciiiHoi  MiATrOTOBKM  (axiBIIB  JAPYroro
(MaricTepchbKoro) piBHS BWINOI OCBITH 3a OCBITHBO-MIPOGECIHHOI MPOTPaMOI0
“Komm’10Tepu30BaHi CHCTEMHU YIPaBIiHHSA Ta aBTOMAaTHKa» 31 cremiaibHOcTi 174
«ABTOMaTH3allis, KOMII FOTEPHO-IHTErPOBaHl TEXHOJOTl Ta POOOTOTEXHIKa» Trajys3i
3HaHb 17 «EnexTponika, aBToMaTHU3allis Ta eJIEKTPOHHI KOMYHIKAITIT.

[IpomucnoBi poOGoTu 1 30y0BaHI Ha iX OCHOBI POOOTH30BaHI KOMILJIEKCH €
NEPCIEKTUBHUM 3aCO00M KOMIUIEKCHOI ~aBTOMAaTu3aulii BHUPOOHUYMX IIPOILIECIB.
3acTocyBaHHS pOOOTIB JI03BOJISIE€ ICTOTHO IMIJABUIIMTH MPOAYKTHUBHICTD Ipalll, a TAaKOXK
1030aBisie JIIOAUHY BiJi MOHOTOHHMX, (DI3MYHO BaXKKHX, PU3UKOBAHUX Ta IIKIIJTUBUX
s 370poB'ss  poOiT. Ile o0coOmMBO akTyadbHO B Taily3sX IPOMHCIOBOCTI 3
eKCTpEMaJIbHUMU YMOBaMHU Ipalll, y TOMY 4YHCIlI B MOPCBKMX TexHouorisx. Ilpu
IIPOEKTYBaHHI MOPCBKMX pPOOOTIB Ay’K€ Ba)XXJIMBOI 3aJ1a4€l0 € po3poOKa CHUCTEMHU
aBTOMATUYHOTO KEpyBaHHS PyXOM MaHIMyJsATOpa, sIka OBHHHA 3a0e3MeuyBaTh 3a/aHi
napaMeTpu pyXy B yMOBaxX 3HAYHUX 30BHIIIHIX 30ypEHb.

B kxypci BHBYarOTbCA OCOOIMBOCTI MOOYAOBH CHUCTEM KEpPYBaHHS CYIHOBHUX
MaHINYyJAMIAHUX POOOTIB 3 ypaxXyBaHHSAM IUHAMIKK pyxy cyaHa. OcoOnuBy yBary
MPUAUIEHO CHUHTE3y CHUCTEM aBTOMAaTHYHOTO KEpPYBaHHS EJEKTPONPUBOIAAMU JIAHOK
MaHIIyJIsITOpA.

Kuro4oBi cjioBa: MOpChki poOOTH, CUCTEMA ABTOMATUYHOTO KEPYBAHHS.

Abstract

The discipline "Automation systems in marine robotics"” is a normative discipline
of professional training of specialists of the first (bachelor's) level of higher education in
the educational-professional program "Computer-based control systems and automatics"
in specialty 174 "Automation, computer-integrated technologies and robotics", field of
knowledge 17 "Electronics, automation and electronic communications".

Industrial robots and robotic complexes built on their basis are a promising means
of complex automation of production processes. The use of robots can significantly
increase productivity, and also saves people from monotonous, physically difficult,
risky and harmful to health work. This is especially true in industries with extreme
working conditions, including marine technology. When designing marine robots, a
very important task is to develop a system of automatic control of the movement of the
manipulator, which should provide the specified parameters of movement in conditions
of significant external disturbances.

The course examines the features of the construction of control systems for ship
handling robots, taking into account the dynamics of the ship. Particular attention is
paid to the synthesis of systems for automatic control of electric drives of the
manipulator.

Key words: marine robots, automatic control system.
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1. Onuc HAaBYAJIBLHOI JUCIHHUILIIHA

["airy3p 3HaHB, HAIIPSIM

XapakTepuCTUKA HABYAIbHO1

HaiimenyBanHus . . JMCIUIITIHA
: HiAOTOBKHU, OCBITHBO-
MOKa3HHKIB VIR JeHHa popma 3a04Ha Gopma
KBaJTi(piKaLiiHUI PIBEHD
HaBYaHHS HaBYaHHS
l'asy3b 3HaHB HopmaTtusHa

KinbkicTh KpeauTiB —
5

17 EnexTpoHika,
aBTOMATH3AIlisl Ta eNEKTPOHHI

3 HUKJTY TUCIHILTIH
npodeciiiHol MiArOTOBKH

KOMYHIKaIlii Maricrpa
Monynis - 1 Pik miaroroBxku
3MICTOBUX MOMYIIB - o-i o-i
2
CrieniaIbHICTB Cemectp
17’4 ABTOMa'TI/ISaI_ll}I, . 10-ii 10-it
KOMIIT FOTEPHO-IHTETpOBaHi
3aranbHa | KiTbKicTs | TEXHOIOTrI Ta poboTOTEXHIKA
roaud — 150
TvKHEBUX TOIMH VIS ) -
JEHHOI bopmu OcsiTHbO-TIpO(deciitHa
HaBYaHHS: nporpama Jlexuii
Komir’roTepu3oBaHi cucTeMu 30 rox | 10 rox

ayIUTOPHUX — 3;
caMocCTiifHO1 poOoTH
CTylleHTa - /

YIPaBIIiHHS Ta aBTOMaTUKa

OcBITHI piBEHB:
apyruit (MaricTepchbKuii)

Jlaboparopni po6oTun

15 rox ‘ 4 roxg

IIpakTHYHi 3aHATTSA

Camocriiina po6ora

105 rox | 136 ron

Bun xonrpoJo:
€K3aMeEH
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2. MeTa Ta 3aBJaHHA HABYAJLHOI UCIUILTIHA

Mera — mHajgOaHHS CTyAE€HTAaMM 3HAaHb 1 HABUYOK B 00JacTi CHCTEM yIpaBIiHHS

MaHIMYJSIIHHAX POOOTIB Y MOPCHKHUX TEXHOJIOTISX.

B pe3ynbTaTi BUBYCHHS HABYAIBHOI TUCIUILTIHA 3100yBa4 BUIIOI OCBITH MOBUHEH OBOJIOAITH

K 3araJlbHUMH, TaKk 1 (paxoBumu kKommeTeHTHOCTsaMH BiamnosigHo go OIIIl «Komm'torepusoBaHi
CUCTEMH YIPABIIIHHS Ta aBTOMATUKAY:

31aTHICTh TeHEpYBaTH HOBI 11¢ei (KpeaTuBHICTH)(3K2).

31aTHICTB 10 aOCTPAaKTHOTO MHUCJICHHS, aHaITi3y Ta cuHTe3y (3K3),

31aTHICTh 3IMCHIOBATH aBTOMATH3AI[I}0 CKJIAJHUX TEXHOJOTTYHHMX 00’ €KTIB Ta KOMILIEKCIB,
CTBOPIOBATH KiOep(i3MUHI CUCTEMH Ha OCHOBI IHTEJIEKTYAIbHUX METOIIB YIIPABIIHHS Ta
U(PPOBUX TEXHOJIOTIH 3 BUKOPUCTAHHAM 0a3 TaHHUX, 0a3 3HaHb, METO/(IB IITYYHOTO 1HTEJIEKTY,
POOOTOTEXHIUYHUX Ta IHTEIEKTyaIbHUX MexaTpoHHUX pucTpoiB (CK1)

3n1aTHICTD PO3pOOIIATH (PYHKI[IOHANBHY, TEXHIYHY Ta iHPOPMAILIHY CTPYKTYPY

KOMIT IOTEPHO-IHTETPOBAHUX CUCTEM YIPaBIIHHS OpraHizaliifHO-TeXHOJIOTTYHUMU
KOMILJIEKCAMH 13 3aCTOCYBAaHHIM MEPEKEBHX Ta iIHQOPMAIIITHUX TEXHOJIOTIH, IPOTrpaMHO-
TEXHIYHUX KEPYHOUUX KOMILIEKCIB, IPOMHUCIOBUX KOHTPOJIEPIB, MEXaTPOHHUX KOMIIOHEHTIB,
poOOTO TEXHIYHHUX MPHUCTPOIB Ta 3ac00iB JTHOANHO-MaKMHHOTO iHTepdeiicy (CKS).

31aTHICTh 3aCTOCOBYBATH CydacH1 TEXHOJIOT1l HAyKOBUX JOCIIIKEHb MPOILECiB, 00JIaHaHHS,
3ac00iB 1 CHCTEM aBTOMAaTH3allii, KOHTPOJIO, AIarHOCTHKH, BUITPOOYBaHHS Ta KEPyBaHHS
CKJITHUMHU OpTraHi3aliiHo-TeXHIYHUMH 00’ ekTamu Ta cuctemamu (CK9).

3aTHICTh 3aCTOCOBYBATH 3HAHHS aBTOMATHKH, MIKPOIIPOLIECOPHOI TEXHIKU Ta 1H(OpMAIIHHIX
TEXHOJIOTIN JIJIsl TPOEKTYBAaHHS Ta EKCIUTyaTallii KOMIT IOTEPU30BAHMX CHCTEM KEepyBaHHS
CHCIIAIBHUMHA TEXHIYHUMH TPUCTPOSIMU Ta CHCTEMaMH, 30KpeMa pPOOOTOTEXHIYHUMU
KOMIUIEKCaMH Ta TeXHIYHUMU 3acobamu cyaeH (CK13).

3. IlepenymMoBM 1Jisi BUBYEHHS HABYAJIBHOI TUCIUIIIHA
Hepe,[[YMOBaMI/I JJI1 BUBUYCHHAA HaBYaIbHOL ,[[I/ICI_[I/IHJ'IiHI/I «Cucremn aBTOMaTI/I3aHiI B MOpCBKiﬁ

pOOOTOTEXHII» € HACTYIHI HaBYAJIbH1 JUCHUIUTIHU:

- Teopis 1 npoeKTyBaHHS LU(POBUX CUCTEM YIIPaBIIIHHSA;
- Ino3emna moBa.

4. OuikyBaHi pe3yJ1bTaTH HABYAHHS

[TporpamHi pe3ynbTaTH HaBYaHHS MOJSATAIOTh B HACTYITHOMY:

CtBOprOBaTH CHCTEMHU aBTOMAaTH3allii, Kibep(13uuHi BUpOOHUIITBA HA OCHOB1 BUKOPUCTaHHS
IHTENEKTyalbHUX METO/IIB YIIPABIIiHH, CECHCOPHUX TEXHOJIOTH, 0a3 qaHuX Ta 0a3 3HaHb,
U(POBUX Ta MEPEKEBUX TEXHOJIOT1H, POOOTOTEXHIYHUX Ta IHTEJIEKTyaIbHUX MEXaTPOHHUX
npuctpois (PHI).

Po3pobastu pyHKIIIOHANBHY, OpraHi3aliifHy, TEXHIYHY Ta 1H(QOpMaLiiHY CTPYKTYpH CUCTEM
aBTOMATH3AIII]1 CKJIaJHUMHU TE€XHOJIOTIYHUMH Ta OpraHi3aliiHO-TEeXHIYHUMHU 00’ EKTaMH,
PO3pOOIATH TPOTrPAMHO-TEXHIYHI KEPYIOUl KOMIUJIEKCH 13 3aCTOCOBYBaHHSIM MEPEKEBUX Ta
1H(pOpMaLifHUX TEXHOJIOTiH, MPOMHUCIOBUX KOHTPOJIEPIB, MEXaTPOHHUX KOMITOHEHTIB,
POOOTOTEXHIYHUX PHUCTPOIB, CEHCOPHUX TEXHOJIOT1H, 3aCO01B JIFOIMHO-MAITHHHOTO
iHTepQeiicy Ta 3 ypaXyBaHHSIM TEXHOJOTIYHUX YMOB Ta BUMOT JI0 YIPaBJIiHHS BUPOOHHUIITBOM
(PH9),

3aCTOCOBYBATH Cy4acH! TEXHOJIOT1i HAYKOBHX JOCIIKEHb, CIIeIiai30BaHI MaTeMaTHIHUN
IHCTpYMEHTAapii AJIs JOCTIIKEHHS, MOJICIIOBaHHS Ta ineHTH(iKaIlii 00’ €KTiB aBTOMAaTH3AIli1
(PH13).

CTBOpIOBAaTH KOMIT IOTEPH30BaHI CUCTEMH KEPYBAaHHS CHELiaJIbHUMHU TEXHIYHUMH
HNPUCTPOSIMU Ta CUCTEMAMH, 30KpeMa poOOTOTEXHIYHUMH KOMIIEKCAaMH Ta TEXHIYHUMHU
3acobamu cyzaen (PHI18).
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5. Ilporpama HaBYAJIbHOI TUCUMILTIHA
Moayasb 1. CuctemMu aBTOMaTH3aIlii B MOPChKi poOOTOTEXHIII

3micTroBuii Moayab 1. Kinemarmka, nuHamika Ta moOyaoBa CHCTEM YIPABIIHHA MOPCHKUX
poOOTIB.

Tema 1. 3aranbHa CTPYKTYpa CUCTEMH YIpaBIiHHI MOPCbKUM pobotom. 2 rox. [1, ¢. 3-11].

Tema 2. Po3paxyHOK 3aKOHIB 3MiHM KOOPJMHAT BaHTA)XXy BiJTHOCHO OCHOBM MaHIIyJISATOpa. 2 TOZ.

[1, c. 12-15].
Tema 3. Po3B's13aHHs 3BOPOTHOI 3a/1a4i KIHEMATHKH JIJIs1 KOHTPOJIBHUX TOYOK TpaekTopii. 2 ro. [1,
c. 15-18].

Tema 4. BuznaueHHs KyTOBHX IIBUAKOCTEH JAaHOK B KIHIEBi# Toulli Tpaekropii. 2 rox. [1, . 18].

Tema 5. Intepronsiisi 3aKOHIB 3MiHM KYTiB IOBOPOTY JIAHOK MaHimyinsitopa. 4 rox. [1, ¢. 19, 20],
[2, c. 149-165].

Tema 6. BuznaueHHs MaKCHMaJIBHUX KYTOBUX HIBHJIKOCTEH Ta MPUCKOPEHB JIAHOK MaHIMyJISTOPA.

2 rox. [1, c. 20, 21].

3micToBuii Moayab 2. Teopis MPOEKTYBaHHS CUCTEM YIIPABIIIHHS €JIEKTPONPHUBOJAMH CYAHOBOTO

MaHImyasTOopa.

Tema 7. BuzHaueHHs1 MaKCUMaJlbHUX MOMEHTIB HaBaHTaxKeHHs. 2 roj. [1, €. 21, 22].

Tema 8. Bubip npuBoauux aBuryHis. 2 rox. [1, ¢. 22-25].

Tema 9. [ToOynoBa CTPYKTYPHHX CXEM CHCTEM KepyBaHHS eJeKTponpuBogamu. 2 rof. [1, ¢. 25-
27].

Tema 10. CunTe3 O6axxaHuX nepegaBagbHUX (QYHKIINA CUCTEM KEPYBaHHS €JIEKTPOIIPUBOIAMH. 2
rox. [1, c. 27-32].

Tema 11. BusHaueHHs HeTIEpEePBHUX NepelaBATbHUX (PYHKIIINA KOPUTYIOUHUX MPHUCTPOIB. 2 Tox. [1,
c. 32-34].

Tema 12. BuzHaueHHs IUCKPETHHUX MEpeAaBATbHUX (YHKIIH KOPUTYIOYHX MPUCTPOIB. 2 ro. [1,
c. 34].

Tema 13. AHani3 cucTeM KepyBaHHS €IeKTPOIPUBOIAMH JIAHOK MaHimynsTopa. 2 rox. [1, . 34-
36].



TeMaTHYHUI IJIAH HABYAJIBLHOI JUCIUILIIHHA

Ha3Bu 3MicTOBHX MOAYMIB 1 TEM

Kinexicts ronuna

JieHHa Gopma

3a04Ha (hopma

YChOTO y TOMY YHUCIT YChOTO y TOMY YHCITi
n | na6. | mpakr | c.p. n | ma6 | npakr | cp.
1 | 2 | 3 ] 4 ] 5 | 6 | 7 | 8 | 9 | 10 | 1n
Moayasb 1. CuctemMu aBTOMaTH3aIlii B MOPChKi poOOTOTEXHIII
3micToBuii Mmoay.anb 1. Kinemaruka, nuHamika Ta moOyaoBa CHCTEM YIIPaBJIiHHSI MOPCHKHUX POOOTIB.
Tema 1. 3aranbpHa CTPYKTYypa CHCTEMH YIPABIIHHS 6 2 ) i 4 6 i i i 6
MOPCBKHM poOOTOM
Tema 2. Po3paxyHOK 3aKOHIB 3Mi 00 a
. OJPAXYHOIC 3AOHIR SMITH KOOPMMHAT| 1o 2 2 - 8 12 : 2 . 10
BaHTAXXY BiTHOCHO OCHOBHM MaHIiIyJsITopa
Tema 3. Po3s'siza 3BOPOTHOI 3a/1a4i KiHeMa
B'SI3AHHS 3BOPOTHOT 33/1a4i KiHeMaTHKH 12 9 9 i 3 12 9 i i 10
U1l KOHTPOJIBHUX TOYOK TPAEKTOPIi
Tema 4. BuzHaueHHs KyTOBUX HIBUIKOCTEH JIAaHOK 8 5 ) ) 6 8 ) ) ) 8
B KIHIIEBiH TOYIl TpAaeKTOPIi
Tema S. InTepnondiiss 3akOoHIB 3MIHH KYTIB
pHozEI . 14 4 2 : 8 14 2 : . 12
MTOBOPOTY JIAHOK MaHIMyJsTOpa
Tema 6. BusHaueHHS MaKCHMalbHUX KYTOBHX 8 9 9 i 4 8 i i i 8
IIBUAKOCTEN Ta MPUCKOPEHD JAHOK MaHIMyIAaTopa
Pa3om 3a 3micToBuM mMoayaem 1 60 14 8 - 38 60 4 2 - 54
3micToBuii MoayJb 2. Teopis MPOEKTYBaHHS CUCTEM YIPABIiHHS €IEKTPONPUBOAAMH CYTHOBOTO MAHIMYJISITOPA
Tema 7. BuznaueHHs MaKCUMaJTbHUX MOMEHTIB
ema 7. Busiae ¢ ome 6 | 2 | 2 | - | 12| 12 : : : 12
HaBaHTAKCHHS
Tema 8. BuOip nprBOJHHUX JIBUTYHIB 10 2 - - 8 8 - - - 8
Tema 9. [ToOyn0Ba CTPYKTYPHUX CXE€M CHCTEM
YAOBA CTPYRTYP 10 2 - - 8 16 2 - - 14
KEepyBaHHsI €IEKTPOIIPUBOIaMHU
Tema 10. Cunre3 6akaHUX TIepe1aBaTbHIX
o pedl 14 2 2 - 10 14 2 - - 12
GyHKIIH crcTeM KepyBaHHsI €IEKTPOIIPUBOIaMHU
Tema 11. BusHaueHHs HENEPEPBHUX
nenepep ) 10 2 - - 8 10 - - - 10
nepenaBaIbHIX (QYHKIIH KOPUTYIOUUX MPUCTPOIB




1 2 3 4 6 7 8 10 11
Tema 1% BusnaueHus I[I/ICerT.}‘II/IX repeaaBaibHUX 10 5 ) 8 12 i i 10
(GyHKLIH KOPUTYIOUHX NIPUCTPOIB
Tema 13. Anaini3 cucrem KepyBaHHs 20 4 3 13 18 2 i 16
€JIEKTPOIIPHUBOIAMH JIAHOK MaHINyJIsITOpa
Pa3om 3a 3MicTOBHM MojayJieM 2 90 16 7 67 90 6 - 82
Yceboro roqun | 150 30 15 105 150 10 - 136
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Temu n1adoparopHux poodit

Kinpkictb
Ne TOJINH
Hasga temu
3/m Jlenna | 3aouHa
dopma | hopma
1 MopentoBaHHs pyxy 00’ €KTa BIITHOCHO OCHOBH MaHINYJISTOpA 2 2
2 Po3B's3aHHs 3BOpOTHOT 3a/1a4i KIHEMATHKH JUII KOHTPOJIBHUX TOYOK
TPAEKTOPIT 2 -
3 [aTepnonALis 3aKOHIB 3MiHH KYTiB IOBOPOTY JAHOK MAHIMyJIsATOPA,
00YHCIIEHHS! KYTOBUX IIBHJIKOCTEH Ta MPUCKOPEHB 4 -
4 MonenroBaHHs MOMEHTIB HABAHTAXKCHHS 2 -
5 Bu3Ha4yeHHsI AUCKPETHUX MepeaaBaTbHUX (QYHKIINA KOPUTYIOUUX
MIPUCTPOIB 2 2
6 MopenoBaHHS TUHAMIKH CUCTEM KePYBaHHS €IEKTPOIPUBOIAMH JIAHOK 3 -
MaHIMyJsTopa
Pazom 15 4

Temu NPAKTUYHHUX 3aHATH

[TpakTHYHUX 3aHATH IPOTPAMOIO HE Mepe10aueHo

Camocriitna podora

CamocriiiHa poOorta 3m00yBada BHUINOI OCBITH € OAHi€I0 3 (opM opraHizamii HaBUaHHS,
OCHOBHOIO (OpPMOIO OBOJIOJIHHS HaBYaJbHOTO MaTepially B 4Yac, BUIBHMI BiJl 0OOB'SI3KOBHX
HABYAIILHUX 3aHSTh.

HaBuanbHuii MaTepian TUCHUILTIHY, TIepeadadyeHuil s 3aCBOEHHS 3100yBaueM BHUIIOi OCBITH
B IIpOLIECl CaMOCTIHHOI POOOTH, BHHOCHUTHCA Ha MIJCYMKOBUH KOHTPOJb MOPSA 3 HaBYAIbHUM
MaTepiajoM, KU OMpallbOBYBABCs MPU MPOBEJCHH] HABUATbHUX 3aHATh.

Po3znoain roguH caMocTiifHOT poOOTH AJ1sl AEHHOT (POPMU HABUAHHS:

- MIATOTOBKA 0 JIEKIIHHKUX 3aHATE — 1-2 rof. / Ha 1 JeKItiro;

- MITOTOBKA JI0 JJabopaTopHUX poOdiT — 2- 4 roa. / 1 pobora;

- MITOTOBKA 0 KOHTPOJIbHUX 3ax0/iB —3-10 rox. / 1 3axin.

3aBaaHHs AJ19 caMOCTiliHOI podoTH

Kinpxicts rogua
Ne Bua pobotu Jenna 3aouHa
dopma dopma
1 ITinroToBKa O JHEKIIIN 30 30
2 CaMocTiifHe OnpallfoBaHHs OKPEMUX TE€M HaBYAIbHOI TUCIUILTIHU 15 46
3 ITigroroBka 10 1abopaTopHUX poOIT 30 30
4 [TigroToBKa 10 KOHTPOJIBHUX 3aXOIIB 30 30
Pazom 105 136

6. MeToau HaBYaHHS, 32CO0M JIATHOCTHKH Pe3yJIbTATIB HABYAHHSA Ta METOIH IX

AEMOHCTPYBAaHHSH

Metoau HaBYaHHA.

JIEKIIS,

UTIOCTpYBaHHS,

naboparopHa podoTa;

IHCTPYKTaX;

poboTa 3 JiTepaTyporo;

METOAH KOHTPOITIO 1 CAMOKOHTPOJIIO:
® KOHTPOJBbHI poOOTH;
e 1a00opaTOpHUI KOHTPOJIb;
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e rpadivyHa nepesipka.
3aco0aMu OIiHIOBAHHS Ta METOIaMHM JIEMOHCTPYBaHHS PE3yJIbTAaTiB HABYAHHS €:
- €K3aMeH;
- CTYJIEHTCBKI MPEe3eHTAallll Ta BUCTYIIH Ha HAYKOBHX 3aX0]1aX;
- 3aBJIaHHSI Ha KOMII I0Tepax.

7. ®OpMHU MOTOYHOI'0 TA Mi/ICYMKOBOI'0 KOHTPOJIIO

[ToToYHMIA KOHTPOJb 3aCBOEHHS MaTepiaidy JAMCIMILIIHU 3IMCHIOETHCS IUIIXOM IEPEBIPKU
1ab0paTOpHUX POOIT, a TAKOK ILISXOM OMUTYBAHHS i/ Yac JISKIIiH.

3aCBOEHHSI CTYJCHTOM TEOPETUYHOTO Marepially Ta METOJUKU MPOEKTYyBaHHS LU(PPOBUX
CHUCTEM aBTOMATHYHOI'O KEpPYyBaHHS, IO 3aCTOCOBYEThCS B J1a0OpaTOPHUX POOOTaX, OIIHIOETHCS
[UISIXOM MIPOBEICHHS MOYJIbHOT KOHTPOJILHOT poOOTH Y JOpMi TECTYBaHHS.

[TincymMkoBa OIliHKAa 3 JAWCHMIUIIHA CKJIQJAa€ThCsAd 3 OIIHKKA 332 BUKOHAHHS Ta 3aXHCT
nabopaTopHuX poOiT (MakcumyM 60 GaJiB) Ta OLIHKH 32 MOIYJIbHY KOHTPOJBbHY POOOTY (MakCUMyM
40 6aniB). omaTkoBi Oanu CTyJEHT OTPUMYE 3a MpPaBUIIbHI BIAMOBIAI HA JeKiisax (Big 3 qo 7 6amiB B
3aJISKHOCTI BiJl CKJIQJIHOCTI TTUTaHH).

CTyIeHT TakoXK Ma€e MOMJIMBICTh OTPUMATH JOJATKOBI OaJid 3a BUKOHAHHS 1HJIUBIIYaJIbHOTO
3aBJaHHS 332 TEMATHUKOK JHCIHIUIIHHU, TOB’S3aHOTO0 3 HOro MisUTBHICTIO Ha BHPOOHUITBI, abo 3
MoJiepHi3ali€eio abopaTopHoi 6a3u yHiBepcutery. KinbkicTh 0aniB 3a BUKOHAaHHS 1HAMBIAYallbHOTO
3aBJIaHHS MOXke ckiaaaty Bij 0 o 70 GaltiB B 3aJIeXKHOCTI BiJ] HOTO PiBHS Ta 00CATY.

Pe3ynbTyroua oliHKa BUCTaBISIOTHCA BIIMOBIAHO A0 Imkanu ouinioBaHHs ECTS.

IlIkana oninoBanua: HanionajgsHa Ta ECTS

Cywma OaiiB 3a pe3ylbTaToM Orinka
iICYMKOBOT'O KOHTPOJIIO ECTS
90 -100 A
82 -89 B
7481 C
64 —73 D
60 — 63 E
35-59 FX
0-34 F

8. Kpurepii ouiHioBaHHs pe3yJIbTaTiB HABYAHHSHA

3BITH 3 1a0OPATOPHUX 3aBIaHb OIL[IHIOIOTHCA 3a JBOMa yMOBaMU: MiATOTOBKA 3BITY; 3aXUCT
3BITY.

PiBeHb MiATOTOBKH 3BITY OLIHIOETHCS 32 TPHOMA KPUTEPISIMHU:

- BUACHICTh 3/JaBaHHS 3BITY;

- IPaBUJIBHICTh BUKOHAHHS 3aBIaHHS;

- BIIIOBITHICTh OOPMIICHHS 3BITY BUMOTaM.

PiBeHb 3axuCTy 3BITY OIIIHIOETBCS 3a TpPhOMa KpUTEPISIMHU: TMPaBHIBHICTH BIAMOBIAL,
OTIEPATUBHICTh HAJAHHS BIMOBIII.

KinekicTs Oaiis

Jenna | 3aouna Kpwurepii onintoBanHs
dopma | dopma
10 30 PoboTy BUKOHaHO caMOCTIIHO y BcTaHOBJIEHUH TepMiH. CTyIeHT caMOCTiHHO BU3HAYAE THII

3agadi, METy HaluCaHHsS NpPOTrpaMH, CKJIafae aIrOPUTM PaliOHAIBHOIO BUPILIEHHS
MOCTABIICHOT 3aJadi. Y BHUCHOBKAaX IPOBEJCHO KOPEKTHY IHTEPIpETaIlilo pe3yibTaTiB. 3BIT
BIAITOBia€ BCTAHOBIIEHUM BUMOT'aM.

9 27 PobGoty BukoHaHO i3 migKa3kaMH BHUKJIajaya y BCTaHOBJICHUH TepMiH. CTyAEHT ckianae
AJITOPUTM BUPIIIICHHS MTOCTABJICHOI 3a/1a4i. 3BiT BiJINOBIJIJa€ BCTAHOBIICHUM BUMOTaM.

8 24 PoGoTy BuKOHaHO i3 MigKa3kaMH BHUKJIAZada 3 MOPYIICHHSIM BCTAHOBJICHOTO TEPMiHY.
CTyneHT cKiagac aJropuT™ BUPIIIICHHS ITOCTABJICHOI 3a/1a4i. 3BIT BiJIITOBIa€ BCTAHOBJICHUM
BUMOTaM.

7 21 Poboty BHKOHaHO i3 TiAKa3KkamMM BHKJIagada 3 MOPYILIEHHSAM BCTaHOBJIEHOTO TEPMiHY.

CTyneHT cKJIajae ajropuTM BHPIIICHHS IMOCTaBJICHOI 3amadi. Ckiamae 3BiT, MO MICTUTh
HETOYHOCTI] 1 TOMUJIKH.
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5 15 Poboty BHKOHAaHO MiA KEPiBHULTBOM BHKJanaya 3 IMOPYLICHHSM BCTAHOBJICHOTO TEpMiHY.
CrymeHT mumie mporpamy 3a CKJIQJEHHM Il KEpiBHHUIITBOM BHKJIAJada alrOpPUTMOM
BHPIMIIEHHS TTOCTaBIICHO1 3a1avi. CKIaaa€ 3BiT, IO MICTUTh HETOYHOCTI i ITOMUJIKH.

0 0 Po6oTa He BUKOHYETBCS

MonynapHa KOHTPOJIbHA po0OTa MPOBOIUTHCA Y (OpMi TeCTyBaHHs. TecToBe 3aBHAHHS MICTHTH
40 utanp. OLiHKA BU3HAYAETHCS SIK KUTBKICTh MPABMIIBHUX BiAMOBIICH.

Po3nogin 6asiB, iki OTPUMYIOTH CTYJIEHTH

3MiCTOBUN MOAYJH | 3MiCTOBUN MOIYIb 2
Tp 1 Tp.2 T p. 3 TMp 4 T.p.5 Tp 6 MKP | Cyma
10 10 10 10 10 10 40 100

9. 3aco0u HaBYAHHSA

Jlnisi TOCATHEHHST METH JUCLUIUTIHM Ta HaOyTTS Oa)KaHWX pe3yibTaTiB HaBYaHHS IependadueHo
3aCTOCYBaHHS HACTYITHHUX 3aco0iB HaBYaHHS: KOMII IOTepH; 00UHMCIIOBaIbHI cepenouiia: MATLAB
Simulink, Mathcad.

10. PexomengoBaHni q:kepesia ingopmauii
OcHoBHa JiTepaTypa

1. Yepno O. O. Cucremu aBTOMaTm3allli B MOpPCBHKiii poOotorexHiii: KoHcmekT mexiii
[Enextponnmii pecypc] / O. O. YepHo. — MuxomnaiB, 2023. — 38 c. Pexum pocrymy:
https://drive.google.com/file/d/1Y AZrAWBRIpr6Gd5eQxQluWnpjbgkBh2a/view?usp=share_link

2. Fu, Gonzalez, Lee. Robotics: control, sensing, vision and intelligence, 1987. — 584 p. Pexxum
nocrtymy: https://www.slideshare.net/zakianwer/robotics-53241477

3. Uepno O. O. MetoanuHi BKa3iBKM 10 BUKOHAHHS KypcoBOro MpoekTy «lIpoexTyBaHHS
CUCTEeMH aBTOMAaTHYHOTO KEpYBaHHS CYIHOBOTO BaHTXKHOTO MaHimyisTopa»: y 2 4. Yactuna 1.
TeopetnuHi ocHoBU Ta Meroauka mpoekTyBaHHs / O. O. YUepno, A. II. T'ypos, O. I'. BacuibeB. —
Mukonais: HVYK, 2018. — 45 c¢. Pexum pocrymy: https://drive.google.com/file/d/1sA-
QrYIBw_Wz7WajoGhcZ2KAwtoZMyAg/view?usp=share_link

4. Yeprno O. O. MeroauuHi BKa3iBKH O BUKOHAHHS KypcoBoro mpoekty «lIpoexTyBaHHS
CHUCTEMH aBTOMATUYHOTO KEPYBaHHS CYJHOBOTO BAaHTAKHOTO MaHINyasTopa»: y 2 4. Yactuna 2.
[Tpuknan po3paxynky / O. O. Uepno, A. II. I'ypos, O. I'. Bacunses. — Muxkonais: HYK, 2018. — 42 c.
Pexum JOCTYyNy:
https://drive.google.com/file/d/1IFUV_G4z29yKDgN7TIjOw_A38VZCLgljh/view?usp=share link

5. Uepno O. O. Po60TOTEXHIUHI CHCTEMH B MOPCHKUX TEXHOJIOTISX: METOauYH1 BKa3iBKHU IS
BUKOHaHHs JalOopaTopHux pobit. — MukomaiB: HVYK, 2013. — 31 c. Pexum npocrymy:
https://drive.google.com/file/d/1EhjZBvw7J7RT7bb290UwObIn5FP4ulBx/view?usp=sharing

JonomixHa jJiTepatypa

5. Mopse H.B. OcnoBu poboroTexHiku: HaBuasnbHui nociouuk / H.B. Mopze, JI.O. Bapuenko-
Tpouenko, M.A. I'manyn. — Kam’stHens-Tloainbcpkuii : I Byitaumekuit O.A., 2016. — 184 c. Pexum
nocrymy:  https://ec.europa.eu/programmes/erasmus-plus/project-result-content/f49ee634-1909-4c5d-
ab78-0ff34a693f94/book _Robaotics.pdf

6. PoboTOTeXHIUHI CHCTEMH: MPOEKTYBaHHS 1 MoJentoBaHHs [ EnexTponHuii pecypc]: HaBd.
[Toci6. mnst ctyn. cnemiansHocTi 126 «IHbOpManiini cucremu ta Texuosorii» / M. M. Tommyk, M.M.
Txau; KIII im. Iropst Cikoperkoro. Enexkrponni rekcrosi nani (1 ¢aiin: 41,6 Moaiit). Kuis: KIII im.
Irops Cikopebkoro, 2021. — 112 ¢. Pexxum gocrymy:
https://ela.kpi.ua/bitstream/123456789/41388/1/RTS.pdf

7. IBipkyH JI.I. PoGoToTexHika Ta MexaTpoHika: HaB4. 1oci6. / JL.I. LBipkyn, I'. I'pynep ; min
3ar. pexa. JL.I. LBipkyHa ; M-Bo ocBitu i Hayku Ykpainu, Hau. ripH. yH-T. — 3-T€ BHI., epepo0. i
JIOTIOBH. - Juinpo: HT'Y, 2017. - 224 c. Pexxum JIOCTYNY:
http://pdf.lib.vntu.edu.ua/books/2021/Tsvirkun_2017_224.pdf



https://drive.google.com/file/d/1YAZrAW8R9pr6Gd5eQxQ1uWnpjbgkBh2a/view?usp=share_link
https://www.slideshare.net/zakianwer/robotics-53241477
https://drive.google.com/file/d/1sA-QrYlBw_Wz7WajoGhcZ2KAwtoZMyAg/view?usp=share_link
https://drive.google.com/file/d/1sA-QrYlBw_Wz7WajoGhcZ2KAwtoZMyAg/view?usp=share_link
https://drive.google.com/file/d/1FUV_G4z29yKDgN7TljOw_A38VZCLgIjh/view?usp=share_link
https://drive.google.com/file/d/1EhjZBvw7J7RT7bb290UwObln5FP4ulBx/view?usp=sharing
https://ec.europa.eu/programmes/erasmus-plus/project-result-content/f49ee634-1909-4c5d-ab78-0ff34a693f94/book_Robotics.pdf
https://ec.europa.eu/programmes/erasmus-plus/project-result-content/f49ee634-1909-4c5d-ab78-0ff34a693f94/book_Robotics.pdf
https://ela.kpi.ua/bitstream/123456789/41388/1/RTS.pdf
http://pdf.lib.vntu.edu.ua/books/2021/Tsvirkun_2017_224.pdf
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JlomaTox
Iutannsa AJI MOAYJbHOTO KOHTPOJIIO

3micToBuii MmoxyJb 1

. Cdhepu BUKOpUCTAHHS MOPCHKUX POOOTIB.

. 3arajibHa CTPYKTypa CUCTEMHU YIPaBJIiHHSA MOPCHKUM POOOTOM.

. MaremaTHuHMi1 ONHMC IPOCTOPOBOTO PYXY CyIHA-HOCIS.

. Po3paxyHOK 3aKOHIB 3MiHM KOOPJIUHAT BAaHTAXY BIAHOCHO OCHOBH MaHIMyJIsITOpA.
. [ImanyBaHHs TPAEKTOPIl MAHIMTYISATOPA 3 PYXOMOIO OCHOBOIO.

. Po3B's13aHHs 3BOpOTHOT 331241 KIHEMATUKH JJ11 KOHTPOJIBHUX TOYOK TPAEKTOPII.

. 3a0e3meueHHs TIaBHOTO MiAX0AY 10 00’ €KTa HA BOJIHIN MOBEPXH.

0N N L AW N —

. BU3HaueHHs KyTOBHX IIBHJIKOCTEH JIaHOK B KIHIEBIN TOYI(l TPAEKTOPII.

9. Buau iHTEepIoMoUuX CIlaiiH-QYHKIIH ISl OMUCY PYXY JIAHOK MaHIMyIsAaTopa.

10. InTepnonsiiis 3aKOHIB 3MiHU KyTiB OBOPOTY JIAHOK MaHIMyJsITOpA.

11. BusHaueHHS MaKCUMaJIbHUX KyTOBUX IMIBUIKOCTEH Ta MPUCKOPEHB JJAHOK MAHIITyJISATOpPA.

3micToBHii MOAYJIb 2

12. Bu3HaueHHs MaKCUMaJlbHUX MOMEHTIB HABAHTa)KEHHS.

13. CraTnuHuil Ta TUHAMIYHHIA MOMEHTH HaBaHTa)KCHHS.

14. JIBuryHu, 1110 3aCTOCOBYIOTBCS Y TPUBO/IAX JAHOK MaHIMyJIATOpA.

15. Bubip npuBOJHUX JBUTYHIB.

16. ®yHKITIOHATBHA CXeMa BUKOHABUOTO KEPYIOUYOTO PiBHSI.

17. [loOyioBa CTPYKTYpHHX CXEM CUCTEM KE€pPYBaHHS €JEeKTPONPUBOIAMH.

18. Meroau cHHTE3y CHUCTEM KEpyBaHHS €JEKTPONPUBOJAMHU JIAHOK Ha OCHOBI Oa)kaHMX
JTAUX.

19. Cunre3 6axaHUX nepeJaBaJbHUX (QYHKIIH CUCTEM KepyBaHHS €JIEKTPOIPUBOJAMH.

20. BuzHaueHHs HeNepepBHUX NepeaaBalbHUX QYHKIINH KOPUTYIOUUX ITPUCTPOIB.

21. Bu3HayeHHs AUCKPETHUX TMepeaaBaIbHUX (YHKIIIH KOPUTYIOUHUX TPUCTPOIB.

22. Po3paxyHOK 3amaciB CTINKOCTI Ta OKa3HUKIB SIKOCT1 KEPYBaHHS €JIEKTPOIIPUBOJAMH JIAHOK
MaHInyJasTOopa.



