Jlekuig 6.

Tema: Iepapxisi kepyBaHHsI B MeXaTPOHHHMX CHCTEMAaX Ta MPOMMCIOBUX
pobdoTax

6.1. Ckaanosi Ta cyTHicThb iepapxii kepyBanns B MTC Ta IIP

3aranom iepapxiuna cmpykmypa — 1e¢ 06araTopiBHEBUN HaOip B3a€EMOIIIOUNX
MIJICUCTEM, KOXKHA 3 SKMX BIAMOBIJAIbHA 3a PO3B’SA3yBaHHS IEBHOI 3ajayl 1 Mae
JOCTYN JI0 CEHCOpHOi 1Hdopmarlli, HeoOXigHOI JIsI PO3B’A3yBaHHS 3aBjaHb
KEepyBaHHs JaHOTO PiBHS.

VY cyuacaux MTC, sk mpaBuiio, BUKOPUCTOBYETHCS 1€papXis “3BepXy — BHHU3,
KOJIM HYDKHIHM pIBEHb MOBHICTIO MIANOPSAIKOBAHUI BUIIE PO3TAIOBAHUM PIBHSIM.

Po3zrisitHeMo 1epapxito KepyBaHHsI, 1110 € TUIIOBOIO JJI MEXaTPOHHUX (30KpeMa,
poboToTexHIyHUX) cucTeM. JlaHa cTpykTypa Oyia 3ampomoHOBaHa B poboTax
akaznemika E. [1. [TonoBa. Buginstorecst wotupu piBHiI kepyBaHHS (puc. 6.1):

- IHTEJIEKTYaJIbHUH;

- CTpATETI4YHHH;

- TAKTUYHHH,

- BUKOHABYUH.

Inmenexkmyanvnuil pieens — BULMN PIBEHb KEPYBAHHS B TEXHIUHUX CUCTEMaX,
o po3rsnarTbesa. Ilpu3HaueHHs OO PIBHSA — YXBAJEHHS pIlIEHb NIPO pyX
MEXaHIYHOI CHCTEMH B YMOBax HEMOBHOI (HEUYiTKOi, po3MuTOi) iH(opMaIli mpo
30BHIIIIHE CEPEOBHIIE 1 00'€EKTH POOIT.

Hanpuknan:

- MOOUTbHHMI pOOOT mpu pycl B TPyOOIPOBOJI OTpPUMYE IHPOpPMALIIO BiA
CUCTEMH TEXHIYHOTO 30PY MPO HASIBHICTH MEPEIIKOI;

-  MOOLIBHI pOOOTH-PO3BIAHMKM y BUPOOHMYMX YyMOBax (aBapiiiHa,
eKkcTpeMaibHa poboToTexHika, aBapis Ha HAEC, dykycima) Toro.

Mo>1B1 HACTYIIHI TIOCTAHOBKH 3aBIaHHS PYyXY:

— 3YMIUHUTHU PYX 1 HOBEPHYTHUCS O BUXITHOT HO3UILIT;



— BH3HAYUTH THI 1 XapaKTEPUCTHUKH TICPEIIKOIU 1 MPUOpATH BHSBICHHMA
00'eKT;

— TMPOJOBXKUTH BHUKOHYBAaHWUH pyX, ITHOPYIOYHM HASBHICTHh 30BHIIIHHOTO
00'eKTy, TOOTO MIEPEIIKOIH,

- TOHIO.
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Puc. 6.1 — Pigni kepysanus 6 MTC ma IIP

@yuxyii inmenekmyanvro2o pieus B cydacHnx MTC ta I1P 3a3Buyail BUKOHYE:
- JIIOAMHA-0TIEpaTop;

- MOTY>KHUM KOMI'IOTEP BEPXHBOTO PIBHS YIIPABIIHHS;

- ITIP, mo BONOMIIOTh KOTHITHBHUMH MOKIJIMBOCTSAMU (KOTHITHBHICTD,

KOJIA0OPATUBHICTH TOIIIO).



Cmpameziunuii pieenvb KepyBaHHS MPU3HAYEHUN NI IUIAHYBaHHS POOOUYOTO
opraHy pyxiB okpemux ckiagoux MTC ta I1P.

[TnanyBaHHs pyXiB MPUITYCKAE!

- po30UTTA 3aBlIaHHA PyXy, IO IMOCTaBJICHE IHTEJIEKTyalbHUM pIBHEM, Ha
MOCJIIJIOBHICTD Y3rOJKEHUX 32 YaCOM €JIEMEHTapHUX JiH;

- (hopmamizairiro 1ieH yrpaBaiHHS A1 KOKHOT 3 IUX JTiH.

[Ipuknagamu enemeHTapHux Al podouoro oprany (PO) MTC ta 1P moxe
CITYKUTH:

— BuBeJeHHs PO B 3a1aHy No3HU1liI0;

— 3aXOIUICHHS NpPeAMETy, Halpukial, 3aThuck cxBaroMm [IP  3aroTtoBkw,
HamiBpaOpuKaTy, JeTall, CKJIa1aJbHOr0 KOMIIOHEHTA TOLIO;

— TECTOBUU PyX JJIs1 BU3HAYECHHS CHJI peakiii 3 00Ky 00'eKTy;

— TpaHCcHoOpTyBaHHs 00'ekTy 1 moBepHeHHs [IP 10 BuXinHOI no3uii;

— TOLLIO.

Dopmanizayis yinel KepyBaHHS O3HAYAE, IO JUTSI KOXKHOT 3 €JIeMEHTapHUX 1IN
MMOBMHHI OyTH 3amycaHi MaTeMaTU4HI CIiBBIIHOIIEHHS, BUKOHAHHS SIKMX 3a0e31euye
YCIIIITHEe BUKOHAHHS JIii.

Jns TIP Ha cTpareriyHOMy piBHI po38 'A3YembCs 3A80AHHS 2€0MEmpPUyHO20
niaMyeanHs pyxy poodo4oro oprasy.

Crpateriunuii piBeHb BUJa€ 1HPOPMAIIIIO MPO MJIAH PYXy 1 LI KEPYBaHHS Y
(dopmMi KOMaH/ yIIpaBIiHHSI PYyXOM.

BaxnuBo migkpeciauTH, 1Mo CTPyKTypa 1 (GopmMaTH MOB YIPaBIiHHSA PYyXOM
ICTOTHO BIJIPI3HSIIOTBCA BiJ yHIBEpCaIbHUX MOB IporpamyBaHHs (Tumy C++,
[Tackanp TOIIO), XO4Ya OKpEMi OINEpaTOpu MOXKYTh CHIBNaAaTH (HAIPUKIIA],

OTIepaTOPH 3aTaHHS MUK 1 JOT1YH1 (QyHKIIIT).



Takmuunuit pienv BUKOHY€E TMEPETBOPEHHS KOMaHJ KEPyBaHHS PYXOM, IIO
MOCTYIAIOTh 13 CTPATET1YHOIO PIBHS yIpaBiiHHs, B porpamy kepyBanus (YII, KII),
sKa BU3HAYA€ 3aKOHU Y3TOJKEHOTO PyXy B Hacl BCIX JJAHOK MEXaHIYHOTO MPHUCTPOIO,
Hanpukiaa, jgaHok MC IIP, 3 ypaxyBaHHSM TEXHIYHUX XapaKTEPUCTUK OJIOKY
IpUBOJIB (B Mepiry 4Yepry OOMEXKeHb Ha y3arajibHEHl IIBUIKOCTI, MPUCKOPEHHS
(meprra Ta Apyra MOXiJHA BiJl BEJIMUMUH NEPEMILICHHS) 1 CHUJIIH).

Ha TakTH4HOMY piBHI HEOOXiTHO BU3HAYMUTH y3arajibHeHi koopauHaTH (YK)
eneMeHTIB ckianoBux pyxomux dactuH MTC Tta 1P, saxi BiAmoBimaroTh OakaHUM
JIEKapTOBUM KOOpAMHATaM iX XapaKTePUCTUYHOI TOYKH, HAIMpPHUKIAJ, TMOJIroca
(xapakrepuctuyHoi Touku) cxBata [IP. Jlng uporo, Hanpukian, mans [P, moBunna
OyTu BuUpilIeHa 3BOpOTHA (0OEpHEHA) 3ajaya KIHEMATUKH JIAHOK MaHIMYJAIiHHOT
cuctemu [1P, iHmmumMu ciioBamu 3aa4a Mpo MOJOKEHHS.

Jlmst xepyBaHHS IIBHIKICTIO PyXy IIporpamMa KepyBaHHS OyayeTbCsS SIK
pe3yJIbTaT PO3B’sI3yBaHHS 3BOPOTHOI 3a7a4i MPO MIBUJIKICTb pOOOUOT0 OpraHy.

Mna peanizayii naHUX aNTOPUTMIB TPHUCTPI KOMIT'IOTEPHOTO KepyBaHHS
MMOBMHEH BUKOHYBATH B PEaJbHOMY 4Yacl HACTYIHI OCHOBHI (OYHKYiI"

— npuiioM iHGopMaIlii BiJ CTpaTeriyHOTO PiBHSA y (opMi KOMaHJ KEpyBaHHS
pyXoMm;

— mpuiiom 1 00poOky iH(opMalii BiA JATYUKIB TOJOXKEHHS JIAHOK
MaHIMYJISIIIAHOT CUCTeMH TIPO iX (JJAHOK) MOTOYHY KOHQITYpaIlilo I pO3paxyHKY
eJIeMEeHTIB MaTpuill SAko0i;

— o0epHeHHss Marpuili ko061, AKIO0 1i BUKOPUCTAHHS € METOJIUYHO
HEOOX1IHUM,

— MHOXCEHHSI 3BOPOTHOI Matpuill $IkoOi Ha BEKTOP-CTOBIEIh MPOTPAMHOT
IIBUJIKOCT1 pOOOYOT0 Oprany;

— BUJIauy NPOTrpaMu KepyBaHHS HA BUKOHABUUI PiBEHbD.



Buxonaeuuii pigenv ynpaBiliHHA TpPU3HAUYCHUW A1 PO3paxyHKy 1 BHadl
CUTHAJIB KepyBaHHs Ha 00k nmpuBoaiB pyxomux einementiB MTC Ta [1P BiamosigHO
0 TpOorpaMH KepyBaHHS 3 YpaxyBaHHSM TEXHIYHUX XapaKTEPUCTUK CHIIOBUX
NepPEeTBOPIOBAYIB.

Jst iepapxiunux cucteM kepyBanHs B MTC ta [P aie npuHum, 3riiHO SKOMY

B MiDV IIPOCYBAHHI BiI[ BUIITUX 1O HWXYUX DiBHiB KCPYBAHHA 3HMKXYETHCA

IHTEJIEKTYAJILHICTh CUCTEMU, aJI€ HIJIBUIIYETHCS 11 TOYHICTb.

[Tpu upomy:

- mia  “‘inmenekmyanvhicmio’’ po3yMi€EmbCs 3MAaTHICTH CHCTEMH HaOyBaTH
CrHeliaJbHuX 3HaHb, 110 JO3BOJIAIOTH YTOUHUTHU MOCTABJICHE 3aBJAHHS 1 BU3HAUYUTU
HUISIXW MOTO pO3B’A3yBaHHS,

- mia  “Hemouwnicmio” PO3YMIETHCSA HEBU3HAYEHICTh B OINEpaIisX 100

pO3B’H3YHH}I JaHOI'O 3aBJIaHHI.

6.2. OcHOBHi 03HAKH cHcTeM iHTeJIeKTyaabHoro kepyBanuss MTC Ta ITP

['onoBHa BigMIHHA puca Cy4acHOI Teopii KEepyBaHHA — 1€ PO3BUTOK
IHTEJIEKTyaJIbHUX METO/IIB YNPAaBIIHHS TEXHIYHUMHU CHUCTEMAMH, SIKAa JYXKE€ BUPA3HO
BUSBIISIETHCSI B MEXATPOHIIl K OJHIM 3 TEPEeIOBUX HAYKOBO-TEXHIYHUX OOJACTEH.
Came iHTENEKTyaJdbHI METOAU JO3BOJISIIOTH €(MEKTUBHO pO3’SI3yBaTH 3aBlIaHHS
ynpasiiHHsg MTC ta nonionumu 1o Hux I1P.

Jl0 ocHo8HUX 03HAK cucmem IHMENeKmyanbHo20 Kepy8aHHs ITAHOTO Kiacy
CUCTEM Ta TEXHOJIOTIYHOTO OO0JaJHAaHHA CTOCOBHO 3aBAaHb MEXATPOHIKU CIIIJ
BIJIHECTH:

— 3/IaTHICTh aBTOHOMHO (0€3 y4acTi JIOJUHU-OTepaTopa) MpUiMaTH pilieHHS
PO MOBEIIHKY CUCTEMH B JCSIKHX 3a37aJierib HE MEBHUX CHUTYalisXx (KOTHITHBHI Ta
kosiaboparusHi [1P);

— MOJKJIMBICTh aJaNTyBaTH (MPUCTOCOBYBATH) CTPYKTYpY 1 3akoHH pyxy MTC

Ta [IP 10 yMOB 30BHIIITHBOTO CEPEIOBHUIIIA 1 30YPIOIOYNX JiH, 10 3MIHIOIOTHCS;



— 3/aTHICTh CHUCTEMHU YIIPABJIIHHSA J0 CAMOHABYAHHS 1 HAaKOIWYEHHS 3HAHb Y
mpoueci i KepoBaHOI MAalIMHM Ta iX BUKOPUCTAHHS B MOJAIBIIUX 3aBJaHHIX
KEpYyBaHHS;

— 3aCTOCyBaHHs TIPOIENyp ONTUMI3AIlii HA eTamax IUIaHyBaHHS,
porpaMyBaHHS 1 BAKOHaHHS BCiX (yHKUioHANBHUX pyXxiB MTC Ta I1P;

— OIIIHKa fAKOCTI BUKOHYBaHMX pyXiB 1 JIarHOCTUKa (DaKTUYHOTO CTaHy
KEepOBaHOI MallIMHU 1 MPOTIKAIOYUX MPOIIECIB y peasibHOMY 4aci (0Nn-line pexum);

— e()eKTUBHA B3a€MO/IIS 3 JIFOJIMHOKO-OIIEPATOPOM, BUKOPUCTAHHS i1 1HTENEKTY
AK eKcrepTa 1 HaBu4oK npu muanyBanHi il MTC ta [1P;

— 1€papXi4HICTh CTPYKTYpPH CHUCTEMH 3 UITKUM BHUIUJICHHAM (QYHKIIIH,
iHdopMmaIiiHOTO 3a0e3MeYeHHs] 1 3BOPOTHHUX 3B'S3KIB 1T KOXKHOTO PIBHSA
yIpaBJIiHHS,

— FHY4YKa B3a€MOJIisl PO3MOAIEHUX MIJCUCTEM Yepe3 KOMI'IOTEPHI MEepexi IS
TOCATHEHHS 3arajibHOT JIJIsl BCi€] CHCTEMU METH KEpyBaHHS;

—ITIBUIIEH] TOKa3HUKW THYYKOCTI Ta TOYHOCT1 KePyBaHHSI.

InauBinyanbHi 3aBaanns mojao 3micty JI6 nias crynentiB rp. AT-30 +AT-31

JUist BCIX CTYAEHTIB JaHUX Tpynu onucatd piBHI ympasiaiHHsa [IP s
BUKOHAHOTO 32 BapiaHTOM KYpPCOBOTO MPOEKTY 3 Kypcy “OO0naaHaHHs, TEXHOJOTII Ta
aBTOMATHU3AIlisl TUCKPETHOT'O BUPOOHUIITBA .

PoboTy HajcuiaTu MeHi Ha e-mali:

kiril_va@yahoo.com

nicis 3axucty KII.



