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BBeaeHue

Crangaptbl komnnekca FOCT P 60 pacnpoctpaHaAwTca Ha poboThl U pOBOTOTEXHUYECKUE YCTPONCTBA.
VX uenbio SIBNseTca NOBbILEHUE MHTeponepabensHOCTU POBOTOB U X KOMMOHEHTOB, A TAKKE CHUKEHMUE
3aTpar Ha ux paszpaboTKy, NpPOM3BOACTBO M 0OCNY>XMBAHUE 3a CHET CTaHAAPTU3aUUN U YHUPUKaLMKU NPOLIECCOB,
MHTEPENCOB M NapaMeTpoB.

Crangaptbl komnnekca MOCT P 60 npeacraenaiotr coboil COBOKYNHOCTb OTAENbHO M34aBaeMblX CTaH-
faproB. CTaHAapThl AAHHOTO KOMMIEKCA OTHOCATCA K OJHOW M3 CNeaylowmx Temarudeckux rpynn: «OoLme
MOMOXXEHUA, OCHOBHbIE MOHATUSA, TEPMUHbI U ONpeAeneHns», « TEXHUYECKMe M IKChnyaTauuoHHbIEe Xapak-
Tepuctukny, «besonacHocTby, «Buabl U MeToAbl UCnbITaHUy, «MexaHuyeckne nHTepdencoly, «AnekTpu-
yeckne uHTepdencobly, «KoMMyHuKauMoHHble WHTepdenchl», «Metoabl nporpammmupoBaHusay, «MeTtoabl
NOCTPOEHUSA TpaekTopuu ABWXKEHMA (HaBuraums)», «KOHCTPYKTMBHblE 3MNEMEHTbI». CTaHaapTbl nobon
TEMaTUYECKOW rpynnbl MOTYT OTHOCUTLCA Kak KO BCEM poboTaM M poGOTOTEXHUYECKUM YCTPOWCTBAM, TakK U
K OTAENbHbIM rpynnaM oObEKTOB CTaHAapTU3auum — MPOMbILLIIEHHbIM PoBOTam B LIEMNOM, MPOMbILLIIEHHbIM
MaHUMYNSAUUOHHLIM poB0TaM, MPOMbLILLMEHHBIM TPAHCMNOPTHBEIM POBOTaM, CEepBUCHbLIM POBOTaM B LENOM,
CEPBUCHBLIM MaHUNYNAUMOHHBLIM POBOTaM U CEPBUCHBIM MOBUIIbHLIM POGOTaM.

HacTtoawmin craHgapt OTHOCUTCA K Temartuyeckom rpynne «Metoabl nporpamMupoBaHus» W
pacnpocTpaHsaeTcsa Ha Bce poboThl U pOBOTOTEXHMYECKME YCTPONCTRA.
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HAUMOHANBbHBIN CTAHOAPT POCCUNCKOWN ®EOEPALUUNMU

POBOTbl UK POBOTOTEXHWYECKUE YCTPOUCTBA
MeToAbl nporpaMMuMpoBaHus U B3aUMOAENCTBUS C ONepaTopomM

Robots and robotic devices. Techniques for programming and operator interaction

Dara BBeaeHusa — 2018—01—01

1 ObnacTtb NpUMeHeHus

Hacroswuii ctaHgapT ycraHasnuMBaeT Knaccudukauuio cCucteM nporpaMmMmMpoBaHUS U B3aMMOodencTBUs
C oneparopom po6oToB U POBOTOTEXHUYECKMX YCTPOUCTB.

TpeGoBaHuss HacTOALWEr0 CTaHgapra pacnpoCTPaHAIOTCA Ha CUCTEMbI NPOrPaMMUPOBAHUSA U
B3aMMOAENCTBUA C ONEpaTopoOM MPOMBILLAEHHBIX U CEPBUCHBIX (B TOM YMCHEe MEAWULMHCKMX, AOMALLHUX,
WHCNEKLMOHHBIX, Y4EOHbLIX U T. N.) POBOTOB U POGOTOTEXHUYECKUX YCTPONCTB.

B HacTosiLeM cTaHaapTe TEPMUH «pPoBOT» OTHOCUTCA Kak K po6oTam (3.1), Tak U kK pOGOTOTEXHUYECKUM
ycrpovicteam (3.2), ecnv MHoe HE OroBOPEHO 0C060.

2 HopmaTtuBHbIe CCbISIKN

B HacToswem ctaHgapTe Ucnonb30BaHbl HOPMATUBHBIE CCbINIKU HA CrieayloLmne CTaHaapTbl:

OCT 19.005 EanMHas cuctema NporpamMmHON JOKyMeHTauuu. P-CxeMbl anroputMOB U MpOrpamm.
OB03HaYeHns YyCnoBHbIE rpacduyeckmue U Npasuna BbINONHEHUA

FOCT 19781 ObBecneyeHune cucrem 06paboTku MHpopmaUmn nporpaMmMHoe. TEPMUHBLI U ONpeaeneHust

MpumMmedvyaHue — pu NONb30BaHUN HACTOSALWMM CTaHAAPTOM LienecoobpasHo NpoBepUTL AENCTBUE CChINIOY-
HbIX CTaHAapTOB B UHAPOPMaLMOHHON cucTeMe obLyero Nonb3oBaHUA — Ha ouLmnansHoM caite defepantsHOro areHT-
CTBa MO TEXHUYECKOMY PErynvpoBaHuto U METPONorun B ceTu MIHTepHET unu nNo exerogHomy WHGOPMaLUOHHOMY yKasa-
Tento «HauWoHanbHble CTaHAapTb», KOTOpbIA onyGnuKoBaH NO COCTOAHUIO Ha 1 AHBApPA TeKyLero roaa, U nNo BbiMyckam
€XeMeCAYHOro MHOPMaLIMOHHOIO ykasaTtensa «HauuwoHanbHble cTaHaapThi» 3a TeKywuit rog. Ecnn 3aMeHeH CCbINIoYHbIiA
CTaHAapT, Ha KOTOpbIA AaHa HeaaTMpoBaHHAsA CCbifika, TO PEKOMEHAYETCA UCNONb3oBaTh AeiCTBYIOLLYI0 BEPCUIO 3TOro
CTaHAapTa C YY4ETOM BCEX BHECEHHLIX B JaHHYHO BEPCUIO U3SMEHEHUI. ECNN 3aMeHEeH CCbINOYHbIN CTaHAapT, Ha KOTOpHbIiA
JaHa JaTupoBaHHas CCbifika, TO PEKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOMO CTaHAapTa € YKa3aHHbIM Bbille roAoM yT-
BepxaeHUa (MPUHATUA). Ecnu nocne yTBepXAeHUA HACTOALLEro CTaHAapTa B CCbINOYHLIA CTAHAAPT, Ha KOTOPLIA AaHa
JaTupoBaHHas ccbinka, BHECEHO U3MeHeHUe, 3aTparuBatoee NonoxeHue, Ha KOTopoe faHa CCbika, TO 3TO NONOXeHNe
pekoMeHAYyeTCs NPUMEHATL 663 y4eTa AaHHOrO U3MEHeHUN. Ecnun cebiNovHbIN cTaHAapT oTMeHeH 6e3 3ameHbl, To nono-
XeHUe, B KOTOPOM AaHa CCbIfika Ha Hero, PeKOMEHAYETCA NPUMEHATL B HYaCTW, He 3aTparmBaroLLeil 3Ty CCbINKY.

3 TepMmuHBbI U onpeaeneHusn

B HacTosLLEeM cTaHAapTe NPUMEHEHbI CMEAYIOLLUE TEPMUHBI C COOTBETCTBYIOLLMMMU OMNPEAENEeHNAMN:

W3paHue ocpuumnanbHoe
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3.1

po6oT (robot): McnonHuTenbHOE yCTPOWCTBO C ABYMSI MnU ©onee nporpaMMupyemMbiMU CTENEHSAMM
noaBUXHOCTU, obnaparoLlee onpeaeneHHbIM YypoBHEM aBTOHOMHOCTM WM CMOCOBOHOE nepemeLlatbcsi BO
BHELLUHEN cpeae C Uenbio BbINONTHEHUA NOCTaBNEHHbIX 3a4a4.

[1], [nyHKT 2.6]

3.2

poboToTexHu4yeckoe ycTpoMcTBO (robotic device): McnonHutenbHOE YCTPOWCTBO, obGnagatollee
CBOCTBAMU MPOMBILLIIEHHOTO UMM CEPBUCHOrO PobOTa, HO Y KOTOPOro OTCYTCTBYET Tpebyemoe Yncno npo-
rpaMMUPYEMbIX CTENEHEN NMOABMXKHOCTU UMW ONPeeneHHbIi YPOBEHb aBTOHOMHOCTMH.

[1], [nyHKT 2.8]

3.3

cTeneHb MNOABMXHOCTM (axis): Ynpaensemas KoopauHata, uCMonb3yemas ans onpeaeneHus
BpALLaTENbHOrO UMM NOCTYNaTensHOro ABmkeHusa pobora.
[1], [nyHKT 4.3]

34

aBTOHOMHOCTb (autonomy): CnoCOGHOCTL BbINOMHATL MOCTABMEHHbIE 3a4a4Yu B 3aBUCUMOCTM OT
TEKYLLEero COCTOAHUA U BOCMIPUATUS OKpY>XXaloLLel cpelbl 6e3 BMeLlaTensCTBa YenoBeka.
[1], [nyHkT 2.2]

3.5

npoMbIlWAeHHbI pob6oT (industrial robot): ABTomMaTnyecku ynpasnsiemMbli, nepenporpaMmMmmpyeMblit
MaHUMynATop, NPOorpaMMUpyemblii Mo Tpem unu Gonee CTeneHAM MOABUXHOCTU, KOTOPbIA MOXET ObITb
YCTAHOBSIEH CTaLMOHAPHO MMM HAa MODWMBHOW nnardopme AN NPUMEHEHMS B LENsX NPOMbILLNEHHOM
aBTOMaTU3aLuu.

[1], [nyHKT 2.9]

3.6

cepBUCHBLINA poboT (service robot): Po6GOoT, BbINOMHAIOLWMIA HYXKHYIO AN YenoBeka nnu obopynoBaHus
paboTy, 3a UCKIIOYEHWEM NPUMEHEHUI B LENSIX NPOMBILLIIEHHON aBTOMaTM3auuu.
[11, [nyHkT 2.10]

3.7

MmaHunynatop (manipulator): YCTpONCTBO, MEXaHW3M KOTOpPOTO OOBbIMHO COCTOMT M3 HECKONbKUX
3BEHbEB, BPALLIAIOLLMXCA AU NepeMeLLaoLLIMXCA NOCTYNaTenbHO ApYr OTHOCUTENbLHO APYra C Lenbio B3ATUA
nunu nepemMeLLeHnss 00LEKTOB (AeTaneit UNM MHCTPYMEHTA), Kak NpaBuiio, NO HECKONMbKUM CTENeHAM
cB060AabI.

[1], [nyHkT 2.1]

3.8

cteneHb cBoboabl (degree of freedom): OpgHa u3 KoopAUHAT, MAaKCUMarbHOE YUCNO KOTOPbIX — 6, He-
00xo0aAuMbIX AN onpeaeneHua ABMXEHUS TeNa B MPOCTPAHCTBE.
[1], [nyHKT 4.4]

MpumevaHune — [lepemelyeHne niobo MexaHUYECKOH CUCTEMBbI OAHO3HAYHO onpepensieTcs HaGopom
He3aBUCUMbIX NepeMeHHbIX — 060BLEHHBIX KOOPAWHAT, MUHUMAIIbHOE YMUCITO KOTOPLIX COOTBETCTBYET YUCHY CTeneHei
cBo6oabl. OGo6LEeHHbIE KOOPAMHATLI ONPEAENSIOTCS NPU COCTABNEHUM MEXAHUYECKOW MOAENM pasfiniHbIMU criocobamu,
HO UX YMCNO OAHO3HAYHO ONpeAeneHo AMNs KaxAoi M3 cucTeM (HanpuMmep, AMsl TBEPAOro Tena OHO PaBHO LIECTH, ANs
[IBYX3BEHHOrO MaHUNYNSATOpa C ABYMS BpallaTernbHbIMU LiapHUupaMu — ABYM). Ynucno cteneHeil cBOG0ALI paBHO NOMHOMY
YUCNYy HE3aBUCUMBIX YPaBHEHUIA BTOPOro nopsiaka (Takux, kak ypaBHeHUA JlarpaHxa) Urnu norioBUHe YUcra ypaBHEHWIA
nepBoro nopsigka (Takux, kKak KaHoHWYecKue ypaBHeHWUsI [aMUNBTOHa), NOMHOCTBIO ONUCLIBAIOLLMX AUHAMUKY CUCTEMbI.
MporpamMma ynpaeneHus poGoTOM AOMKHA yUUTHIBATb, UTO Ha TaKylo CUCTEMY MOrYT ObiTh HanoXeHbl JOMNONMHUTENBHbIE
KMHeMaTU4ecKue Unu JMHaMu4eckne CBA3n, B KOTOPLIE MOTYT BXOAUTL NepeMeHHbIe MOMEHTLI, Co3aBaeMele NporpaMmmMHo
ynpasnsieMbiM1 NpUBOAaMUN UNU PEaKLMSIMK OMOPbI, SMEMEHTOB KOHCTPYKLMM, cpelbl. B 3aBUCMMOCTH OT nepemMelleHns)
cUCTeMbl CBA3W MOTYT WcHesaThb (Hanpumep, Npuw OTpbIBe TBEPAOro Terna oT ONopHOl NoBepxHocTH). CBA3K onpeaenstoTcs
CUCTEMON ypaBHeHMI, pasMepHOCTb KOTOPOIt He AOMXHa NPeBLILLAaTh YACO CTeneHeil cBoGoab!.

2
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3.9

MOOUNbHbIW po6oT (mobile robot): Po6oT, cnocobHbIil nepeaBuratbCs Nog CBOUM COBCTBEHHbLIM
yNpaBneHNEM.
[1], [nyHkT 2.13]

3.10 TpaHcnopTHbIK po6oT (transport robot): MobunbHBIN POGOT, npeAHa3HAYEHHbIM  Ans
nepemeLLeHus Ha ceoeii nnardopme pusnyecknx o6bLEKTOB.
3.1

A3bLIK NporpamMMupoBaHua (programming language): fA3blk, npegHasHa4YeHHbIn AnA npeacTaBneHus
nporpamMm.

MpuMmedvyaHune — K TpagnuMOHHLIM si3bikaM NpPorpaMMUpPOBaHUs NPOLEAYPHOTO TUMa OTHOCHT, KaK NpaBuI1o,
A3bIKWM ANS NPefCTaBMNEHUA NPOrpaMM B BUAe NOCNEL0BaTENbHOCTY NPEANUCAHUS.

[FOCT 28397—389, Tabnuua 1, nyHkT 1]

MpuMedyaHne — B HacTosLleM CTaHAapTe MCMOMb3YeTca pacluMpeHWe AaHHOro TepMUHa B popMe «A3bIK
nporpamMmMupoBaH1sa KOMMbIoTepa» AN Toro, YTobbl oTnUYaTh ero ot 3.12.

3.12 aA3bIKk nporpaMMuMpoBaHuA gerucTBuil pobota (robot activity programming language): H3blK,
npegHasHavyeHHbln 4Ns npeacTaBneHus nporpamm OyHKLMOHMPOBaHus pobora.

MpuMeyvaHuns

1 KoMnbloTepHas peanusauusi onepaTopoB sA3blka NporpaMmmupoBaHvs AedcTBui pobota ocywiecTBnseTcs C
MOMOLLbIO S3bIKOB MPOrpaMM1MpoBaHns komnbtotepa (3.11).

2 $13bIKM NporpaMMUpoBaHnsa AeiAcTBUIA poGoTa No3BONSAIOT ONPEAENTL NOCNeAoBaTENbHOCTL AeHCTBUIN po6oTa B
TepMUHax KOOPAWHAT, TPaeKTOpUI, BEIMOITHAEMbIX 3a4ad, CEHCOPHbIX AaHHBIX, P€aKUWil Ha BHELWHWE BO3ASWCTBUA U T. M.

3.13 komnbloTepHasas cuctema pobora (robot computerized system): Komnnekc annapartHo-
NpOrpaMMHbIX CPEeACTB, BKIIOUAOLWMX B Ce0S KOMMNbIOTEPLI, MUKPONPOLIECCOPLI U APYrne BbIYUCAUTENbHLIE
YCTPONCTBA, CHabXeHHbIE COOTBETCTBYIOLLMM NPOrPaMMHBLIM 0DecneyeHneM 1 ynpasnsatowme poboTom u/mnm
obpabatbiBatoLe CEHCOPHYHO UHMOPMaLMIO.

3.14 peanusauusi fAisblka nporpamMmupoBaHua (programming language implementation): Mpor-
paMMHO-annaparHble cpeacTea, obecneunsatome paboTy KOMNbIOTEPHON CUCTEMbI pOOOTa COrMacHoO TOMY
UNU MHOMY CTaHAapTy A3blKa NPOrpaMMmMpoOBaHUS.

MpumeyaHue — $A3bIKM NPOrPaMMMUPOBAHUA KOMNLIOTEPOB CTPOSTCS B COOTBETCTBUM CO CTaHZapTaMu
A3blka NPOrpaMMUPOBaHUsA (B COOTBETCTBMU C €ro ONUCaHUeM), onpeaenseMoro kak cdopManbHas 3HakoBasi CUCTEMA,
npeaHasHavyeHHas Ansi 3aNUCh KOMNLIOTEPHLIX NPOrPaMM W ycTaHaBnuBatowas Habop NeKCUYECKUX, CUHTaKCU4ECKUX U
CeMaHTUYEeCKUX MpaBun, ONPeAensoLMX BHELLHUA BUA NPOrpaMmbl U AeWCTBUS, KOTOPLIE BLIMOMHUT BLIYUCTIUTENBHOE
ycTpoiicTBo. OfUH CTaH4apT f3blka MPOrpaMMUPOBAHWUS MOXET WMETb HECKOSIBKO peanusauuii, Mo3BOISIOLUX
npeobpa3oBbiBaTh MPOrpaMMbl Ha si3bike MPOrpaMMUPOBAHWUS B NOCNEAOBATENbLHOCTU WHCTPYKLMIA npoleccopa Unu
MuUKponpoLeccopa.

3.15 napagurma nporpaMMupoBaHnuA (programming paradigm): Peanusyemas A3bLIKOM
NpPorpaMMMUpOBaHMS MOAENb BbIYUCIIEHUMN.

MpumeyaHne — $3bIK NPOrpaMMUPOBAHUSA MOXET OAHOBPEMEHHO NOAAEPXUBATbL HECKONbKO MoAaenei
BbIYNCIIEHNA.

3.16

TpaHcnauusa nporpaMmebl (program translation): Mpeo6paszosaHue nporpammel, NpeACTaBNEHHON Ha
O/IHOM S13bIKE NPOrpamMMUPOBAaHUsI, B TPOrpamMmy Ha APYrom A3blke U B ONpeaeneHHOM CMbICTE PABHOCUITBbHYIO
nepBOw.

[FOCT 19781—90, Tabnuua 1, nyHkT 50]

3.17

TpaHcnaTop (translator): Mporpamma wWnNU TexHUYECKOe CPEeACTBO, BbINOAHAKOWME TPAHCASALMIO
nporpaMmb!.
[FOCT 19781—90, Tabnuua 1, nyHkT 38]
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3.18

KOMNUNAUuA nporpammbl (program compilation): TpaHcnauma nporpaMMmbl C SAA3blka BbICOKOIO
YPOBHS B hOpMy, ONU3KYIO K NPOrpaMMe Ha MaLIMHHOM S3bIKe.
[FOCT 19781—90, Tabnuua 1, nyHkT 51]

3.19

komnunatop (compiler): MporpammMa nMnu TEXHUYECKOE CPEACTBO, BbLINOMHANOLWMUE KOMMUASALMIO
nporpamMmbl.
[FOCT 19781—90, Tabnuua 1, nyHkT 40]

3.20

WHTepnpetauMa nporpammbl (program interpretation): Peanu3auus cmbicna HEKOTOPOro
CMHTAKCUYECKU 3aKOHYEHHOTO TEKCTA, NPEeACTaBIIEHHOTO HA KOHKPETHOM Si3bIKE.
[FOCT 19781—90, Tabnuua 4, nyHKT 1]

3.21

uHTepnpetartop (interpreter): Mporpamma unmM TEXHUYECKOE CPEACTBO, BbIMOSHAOLLME UHTEpPNpEeTa-
LMI0 NPOrpammel.
[FOCT 19781—90, Tabnuua 1, nyHKT 43]

3.22 nmnepatuBHOe nporpamMmmupoBaHue (imperative programming): [Mapagurma nporpammu
pOoBaHUs, KOTOPas ONUCLIBAET AENCTBUSA HAZ AAHHBIMU, BbIPAXAOLWUMUCS B TEPMUHAX NOCNEA0BATENBHOCTEN
KOMaHa.

3.23 peknapatuBHoe nporpammupoBaHue (declarative programming): [Mapagurma nporpam-
MUPOBaHWUSA, KOTOPAasi ONUCbLIBAET AENCTBUA HAJ AaHHbIMU B BUAE BbIPAXXEHUS ONpeaeneHun.

3.24

CTPYKTYpHOe nporpammupoBaHue (structured programming): Metog nocTtpoeHua nporpamm,
UCMONb3YIOLLNI TOMbKO MEPAPXUYECKU BITOXKEHHBIE KOHCTPYKLUK, KaXAaA U3 KOTOPbIX UMEET eAUHCTBEHHYIO
TOYKY BXOZA U €4WHCTBEHHYIO TOUKY BbIX0AA.

[FOCT 19781—90, Tabnuua 1, nyHKT 46

3.25

napannenbHble npoueccbl (parallel processes): MNpoueccbl 00paboOTKM AaHHBLIX, Y KOTOPbIX
UHTEPBanbl BPEMEHU BbIMONIHEHNS NEPEKPLIBAIOTCA 3@ CUYET UCMONbL30BAHUS PA3NUYHbLIX PECYPCOB O4HOW U
TOW XEe CUCTEMDI.

[FOCT 19781—90, Tabnuua 1, nyHkT 85]

3.26

cuctema  nporpaMMupoBaHuAa  (programming  system): Cucrtema, o6pasyemast  s3bIKOM
NporpaMmMMpOBaHUst, KOMMUMATOPAMU UMM MHTEPNpEeTaTopamMm NporpaMm, NPeaCcTaBeHHbIX HA 9TOM A3bIKE,
COOTBETCTBYIOLLEN AOKYMEHTaLMEN, a TakxXe BCnoMoraTenbHbiMU cpeacTBamu AN NoAroTOBKU NMporpamm K
dopme, NPUrogHON ANA BbIMNOMHEHUS.

[FOCT 19781 —90, Tabnuua 1, nyHkT 21]

3.27

pacnpegeneHHan mHcgopmaumonHaa cuctema (distributed information system): UHdopmaumoHHas
cuctema, o0beKTbl AaHHbIX W/MNK MPOLIECCHI KOTOPOW (DM3MYECKM pacnpefensioTcs Ha aAse unu bonee
KOMMbIOTEPHbLIE CUCTEMBI.

[FOCT 34.321—96, nyHkT 2.40]

3.28 akrop (actor): OTobpaxkeHne B NporpaMmMe CEHCopa UM MEXaTPOHHOIO YCTPOMCTBA, BXOASALLErO B
coctaB poboTa, B BUAe BblMUCAUTENbLHON CYLLHOCTU, 0BMEHKUBAIOLLENCA COOBLLEHUSAMM NO rTMOKMM NPOTOKOMaMm
B pamKax pacnpeaeneHHon MHpopMaLnoOHHOW CUCTEMBI.

3.29 0OBbEeKT nporpammMmHOro ynpasneHus (program control object): CoBOKYNHOCTb UCMOMHUTENBHbIX
YCTPOWNCTB M CEHCOPOB, COCTABNSIIOLLUMX POOOT, 00 bEANHEHHBIX KOMNBIOTEPHON CUCTEMON U OCYLLIECTBISIOLLIMX
ynpaeneHue CTeneHsAMy NOABMXHOCTU MEXAHUYECKON CUCTEMBbI.

4
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3.30

ceteBasn CTpykrypa (network structure): MHOX€CTBO, YaCTUYHO yNopAAOYEHHOE TaK, YTO NO KpaiHewn
Mepe ANA HEKOTOPLIX ANIEMEHTOB MHOXECTBA CyLLeCcTByeT boriee 0AHOro NPeALLIECTBYIOLLETO.
[FOCT 20886—=85, npunoxeHue, NyHKT 4]

3.31

unepapxuveckaa crTpykrypa (hierarchical structure): MHOXeCTBO, YaCTUYHO YNOpSAOYEHHOE TaK, YTO
CyLLUECTBYET POBHO OAMH 3MEMEHT 3TOr0 MHOXECTBA, He UMEIOLLMI NPeALLEeCTBYIOLEro, a BCE OCTanbHble
3neMEeHTbl UMEIOT POBHO OAMH NPEeALLECTBYIOLUNA.

[FOCT 20886—85, npunoxxeHune, NyHKT 5]

3.32

00BLEKTHO-OPUEeHTMPOBaHHOEe nporpammuposaHue; OOl (object-oriented programming): Metoa
NOCTPOEHUsA NporpaMm Kak COBOKYNHOCTEN 00bEKTOB U KNAcCoB 0OLEKTOB, KOTOPbIE MOTYT Bbi3biBaTb APYr
Apyra ans sbibopa u BbINONHEHWUS onepauui.

NMpumevaHune — OBbeKTb COCTOSAT U3 AAHHBIX U ONepaumii Hag AaHHEIMU.
[FOCT 19781—90, Tabnuua 1, nyHKT 47]

4 Knaccudpmkauus cucrtem nporpamMmnpoBaHuns

4.1 O6wune NONOXeHusA

MporpaMMHbIE CEHCOpPHbIE W  ynpaenAlwWwMe cuctembl pobOTOB pasnuyalT no  MeTojam
nporpaMMMpPOBAHUA Ha PasHbIX YPOBHAX abcTpakuum (CM. 5), no meToaaMm B3auMoOAeWCTBUSI C OnNepaTtopoM
(cM. 6), no cnocobam opraHusauuuM NPOrpamMmHOro otecneveHuss u 06bEeKTOB NMPOrPaMMHOrO yNnpaBreHus
(cM. 7), N0 hyHKLUMOHANBLHOMY Ha3Ha4YeHUIO (CM. 8). [laHHble cuctembl po6oTOB UMeLoT obLymne knaccuduka-
LMOHHbIE NPU3HAKU NO pPasAeneHuio No BPEMEHU Ha 3Tanbl UCNOMHEHUs1 (CM. 4.2) U N0 NPUMEHAEMbIM NPO-
rPamMmHbIM TEXHOMOrMAM (CM. 4.3).

4.2 3Tanbl UICMONHEHUA NPOrPaMMbl ynpasneHns (PyHKUMOHUPOBAHUEM PobGoTa

MporpaMmMHble cuctembl pO6OTOB (PYHKLIMOHMPYIOT B TPEX OCHOBHbIX PEXUMAX:

- MHUUManusaumsa paboTsl,

- BbIMOMIHEHNE OCHOBHOIO LIUKNA;

- 3aBepLueHue paboTbl.

3T1an uHuumanusauum paboTbl BKIIOYAET B cebs:

- BKJIIOYEHUE OCHOBHbIX KOMMOHEHT po6oTa;

- CaMOTeCTUPOBaHWE U AUArHOCTUKY C MHCOPMUpPOBaHUEM onepaTtopa 06 o6HapyeHHbIX oLuMbKax;

- NMepexoj B CTapTOBOE COCTOSAHME NPOrpaMMHON CUCTEMbI U MEXAHUYECKMX KOMMOHEHT poboTa.

3Tan BbIMNONTHEHUSA OCHOBHOTO LIMKNna BKIO4YaeT B cebs:

- (hopMmmpoBaHue NPOrpamMMHOrO ynpaerneHusi HA OCHOBE MEPUOANYECKU U3MEHSIEMOW Lenu paboTbi
W/WnNu WCMNONHAEMO MUCCUM, 3a[aBAEMbIX Yepe3 BbILLIECTOSsILME YCTPOWCTBA MMM OT ONEpaTopoB Npu
CYNepBM3OPHOM YMpaBneHun (T. €. OTCMEXMBAHME MPOrPaMMHbLIX TPAEKTOPUIA B PEXUMME KOHTYPHOIO
ynpaBneHus, nepeMeLleHme B 3aaHHYI0 TOYKY B PEXMME NMO3ULMOHHOTO YNPAaBreHUsi, aHanu3 COCTOSHUS
cpeabl M poboTa, BbINOSHEHWE YAAPHBIX, MOUCKOBbIX U TOMY NOAOGHBIX ABUXEHUI);

- ¢opMMpOBaHWe BO3AEWCTBUI HA UCMONHUTENLHLIE OPraHbl, BKAOYMAA ABUraTenu, MaHunynatopbl,
MUKPO(OHbI, NPOEKLMOHHBIE YCTPOWCTBA U T. N.;

- B3aUMOAEWNCTBUE C UCTIONTHUTENbLHLIMMK fIEMEHTAMU Yepes apansepsbl;

- B3auMOAeNnCTBME C AaTtymkammu obparHoi CBsA3u (CEHCOpaMu) U BHECEHME B NaMsTb AAHHbLIX OT HUX;

- (hunsTpauuio n npeaobpaboTky nonyyaemon uHdopMauumn, B TOM YUCAE Ha OCHOBE 3anucen u3
AONrOBPEeMEHHON NaMATH;

- MOHMUTOPUHI COCTOSAHUSA poBOTa, €ro KOMMNOHEHTOB U CPEAbI HA OCHOBE KOMNMEKCHOro aHanu3a 3aaaqy
NPOrpamMMHOro ynpasrieHUsl U NoKasaHui 4aTYMKoB 0OpaTHON CBA3MN;

- MHTEPNPETALMIO AaHHbIX HA OCHOBE AelyKTUBHbIX MNU UHBIX Npoueayp.
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3Tan 3aBepLueHus paboTsl BKMOYAET B cebs:

- aHanu3 owmboK, NONyYeHHbIX B npouecce paboTbl, U MX 3aMUCb B LOSITOBPEMEHHYIO NamaTb AJs
nocriegyoLLero aHanmsa;

- nepexoj B 3aBepLialoLee COCTOAHUE NPOrpaMMHON CUCTEMbI U MEXaHUYECKUX KOMNOHEHTOB poboTa.

4.3 KnaccudukaumMoHHbIE€ NPU3HAKU NPUMEHAEMbIX MPOrPaMMHbIX TEXHONOTMMI

CucteMbl NPOrpaMMMUPOBAHMSA KNACCUPUUUPYIOT NO CReayoWmMM Npu3HaKkam:
1) no napagurme NporpaMMMpPOBaHUS:
a) umnepaTuBHOE NPOrPaMMUPOBAHUE;
0) AeknapaTuBHOE NPOrPamMMMpPOBAaHUE;
B) CTPYKTYPHOE NporpaMmupoBaHue;
2) NO HanMuUIO BCTPOEHHbIX CPeACcTB napannenu3aumu:
a) ¢ napannernbHbIMU NPoLeccamu;
6) 6e3 napannenbHbIX NPOLIECCOB;
3) NO HanNUuMIO NOAAEMKKN TEXHONMOTNU OO BLEKTHO-OPUEHTUPOBAHHOTO NporpaMmMuposanmna (OOIM):
a) c nogaepxkon OOIT;
6) 6e3 nogaepxkn OOI.

Tpumep — Haubonee pacnpocmpaHeHHbIMU UMIepamueHbIMU Si3bIKaMu fpoapamMMuposaHusi obuezo
Ha3HayYyeHUs C pa3siuYHbIMU 8CMPOEHHbLIMU 803MOKXHOCcmsiMU noddepxku OO e nopsidke yeenuveHust ux
ebipa3umesibHbIX 803MOXKHOocmel siensomces: Aneon 60, Aneon 68, C, C++, C#um. 9.

4.4 Cucrtema MMNepaTMBHOIo NPOrpaMMmMpoBaHUs

Mapagurma vMnNepaTuBHbIX A3bBIKOB — OMUCAHUE NOCNEAOBAaTENbHOCTM AEWCTBUIA Yepe3 Habopbl
nocneaoBaTenbHbIX KOMaHA, CMUCKOB KOOPAMHAT U T. A., U3MEHAIOLLMX COCTOAHUE poboTa unu nporpaMmbl.
Takne s3blKM NporpaMMUMPOBaHUS KOMMbioTepa o0uwlero HasHaveHust kak C, Fortran, Pascal u Python
ABMAIOTCA TUMWYHBLIMW MPEACTaBUTENAMU AAHHOW NapagurMbl, a NPOrpaMMbl HA HUX ABASIOTCA HU YeMm
UHbIM KaK MocrneaoBaTenbHOCTAMW MHCTPYKUMA. AHANOrMYHO YCTPOEHbI M Crneuuanu3MpoBaHHbIE A3bIKU
nporpaMMMpoOBaHuA AencTBun poboTos, Hanpumep, A3bik KRL, padpabotaHHbiin hupmon KUKA ana cBoux
po6oTOB.

B HU3KOYpOBHEBbLIX fA3blKax NPOrpaMMMpPOBAHUSA KOMMNblOTEpa (Hanpumep, Accembriep) COCTOsHUEM
MOryT ObITb NamsATb, PErUCTPLI U raru, a UHCTPYKUUSIMU — KOMaHAb!, KOTOPbIE MOAAEPXKUBAET LIENeBoW
npoueccop. B asbikax 6onee BbICOKOro ypoBHs (C, Fortran , Pascal) noaBunuck nepemeHHble, a UHCTPYKLMK
NPeacTaBnsalT KOMMMEKCHbIE Oonepauum, 3aHMMaroLme COTHU CTPOK Ha A3blke Accembnepa. B coBpemen-
HbIX BbICOKOYPOBHEBbLIX A3blkax nporpammupoBaHus komnstotepa (Python, C#, Lisp) maHunynuposatb pas-
peLuaeTca nulb nepeMeHHbIMi. Kak npaBuno, B Takux A3blkax (MMnepaTruBHble, 00LLIEero Ha3HayYeHus) 4acTto
UCNONb3YIOTCA OnepaTtop NMPUCBauBaHWSA U NEPEMEHHbIE, YTO 3aTPyAHAET OTNaaky nporpaMM u NpuUBOAUT K
BO3HUKHOBEHUIO cneunduyecknx owmbok. OAHaAKO Takme S3bIKM OKa3blBAIOTCA 3HAYUTENbHO Onuxe aekna-
pPaTUBHLIX K BHYTPEHHEN apXuTeKkType NpoLecCcopoB, 3a CHET Yero cpeacTea pa3paboTku Ans HUX NOSIBUNUCH
paHbLUEe N OPraHM30BaHbl OHU NPOLLE.

4.5 Cucrtema geknapaTtuBHOro NPOrpaMMupoBaHus

Mapagurma geknapaTtuBHbIX 3bIKOB — OMUCaHME XXeraemMoro pesyrnbrara W YCIIOBWIA ero MorydeHus.
Pazgenstor ABa noaxoga K MOCTPOEHUID CUCTEM [AeKnapaTUBHOIO NPOrpamMMMpOBaHUS — JOrMYeckoe
nporpaMMuMpoBaHue U pyHKLMOHaNbHOE NPOrpamMmmMupoBaHue.

TNornueckoe nporpaMMMpOBaHNE — 3TO METOZA MNOCTPOEHUSA NPOrPamMMbl Kak COBOKYMHOCTU NMOTUYECKNX
npaBun ¢ NpPeABapuTENbHO ONMPEAENEHHbIMA anroputMamu ans 06paboTku BXOAHLIX AAHHbLIX NPOrpaMMbl B
COOTBETCTBMU C €€ npasunamu. Mpumepom Takoro nogxoaa aenserca A3blk Prolog, 0CHOBaHHbIN HA ucuyucne-
HWM NPEeAUKATOB U aBTOMAaTU4ECKOM [10Ka3aTensLCTBE TEOPEM.

B doyHKLMOHANEHOM NPOrpaMMMpPOBaHUMN NPOLIECC BLIMUCIIEHWUIA TPAKTYETCA KaK BbIMMCIIEHUE 3HAYEHUIA
OYHKUMIA B MaTeMaTtu4eckoMm MoHumMaHuu. MoaToMy B mporpaMme OTCYTCTBYIOT COCTOSIHUS, @ 3HauuT U
nepemMeHHble. 3TO NO3BOMNSET CYLLECTBEHHO YNPOCTUTb pa3paboTky napansnesibHbiX NporpamMm u npubnusnTb
TEKCT MporpaMMbl Ha si3blke MPOrpaMMUPOBAHUS K MaTemaTuieckoi danucu. OTCYTCTBUE MPUCBAUBaHUIA U
3aMeHa MX Ha onepauum NOpPOXKAEHUS HOBbIX AAHHbIX NPUBOAAT K HEOOXOAMMOCTU MOCTOSHHOTO BbIAENEeHNs
namsATu, a HECTPOras MOAENb BbIYUCIIEHUI NPUBOAUT K HENPEACKasyeMOMY NOpsAKY Bbi30Ba (pyHKUMA. ITOT
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noaxoa Hauwbonee 4acto MCNONb3yeTcsa NPU peLueHuM 3aaad MCKYCCTBEHHOTO WHTennekta. Mpumepamu
A3bIKOB (PYHKUMOHANLHOTO NporpammMupoBanus aenaoTces Haskell u Lisp.

OnucaHHbIe BbILLE NOAXOAbI MOTYT UCNOMb30BATLCA OHOBPEMEHHO, HAaNpumep, A3bIKk accembnepa —
Ana nporpammnpoBaHUs MUKPOKOHTponnepoB po6oTa, A3blk C — Ans co3aaHusi NporpammHoro obecnevexuns
6opTOBOro KOMMNbIOTEPA U A3bIK Prolog — ANnA NOCTPOEHUSI CUCTEMBI NPUHATUS PELLIEHUI.

4.6 MeToAbl NOCTPOEHUA NPOrpPamMMm

HenocpeacTBEHHO NpY NPOrPaMMUPOBAHUM MOTYT UCNONL30BaTbLCA NPUBEAEHHbIE HUXE METOAO0NOMMM
UM nxX KOMGUHaLMu.

4.6.1 CTpyKTypHOE nporpamMupoBaHue

CtpykTypHOe nporpammupoBanue (no MOCT 19781) npeacraBnsieT METOA NOCTPOEHUA NPOrpaMMm, UC-
NOMb3YIOLMIA TONLKO UepPapXUYECKN BRIOXKEHHbIE KOHCTPYKLIUM, KAXKAAA U3 KOTOPbIX UMEET €AUHCTBEHHYIO
TOYKa BXOAA U €AMHCTBEHHYIO TOYKY Bbix0oAa. B CTPYKTYpHOM nporpamMMuMpoBaHUM UCNONL3YIOTCA TPU BUAA
CTPYKTYP, CBAA3aHHBIX C NEpeaaden ynpaeneHus: nocneaoBarenbHas, yCroBHOIO Nepexoaa u UMKNu4eckas.

4.6.2 O6BLEKTHO-OPUEHTUPOBAHHOE NPOrpaMMMpPOBaHNe

OOBLEKTHO-OPUEHTUPOBAHHOE NporpammupoBaHue (no MOCT 19781) npeacraBnsaeT MeToa NOCTPOEHUS
nporpamMM B BUAE COBOKYMHOCTU OOBLEKTOB W KNaccoB OGLEKTOB, KOTOpbIE MOTYT Bbi3biBaTb APYr Apyra aAns
BbIOOPA U BLINONHEHUS ONEpaLUiA.

MpuMevyaHune — OGLEKTHI COCTOAT U3 A@HHLIX U ONepaLuii Hag AaHHLIMU.

4.6.3 AreHTHO-OpMeHTMPOBaAHHOE NPOrpaMMUpPOBaHUE

AreHTHO-OPUEHTUPOBAHHOE MPOrpaMMUpOBaHue NPeaCTaBrsieT PasHOBUAHOCTbL NPEACTABMEHUsA NPo-
rpamm, B KOTOPOW OCHOBOMOMAraloLMMU KOHLIEMLIMSIMM SIBIISIOTCS NMOHSATUSA areHTa U ero MeHTanLHoe noseae-
HUe, 3aBUCSILLIEE OT CPeabl, B KOTOPON OH HAXOAWTCA.

4.6.4 KOMNOHEHTHO-OPUEHTUPOBAHHOE NPOrpamMMmnpoBaHue

KOMMNOHEHTHO-0PUEHTUPOBAHHOE MPOrPamMMUPOBAHUE NPEACTABIAET METOAOSOMMIO, OCHOBAHHYIO Ha
MOHATUM KOMMOHEHTa — HE3aBUCUMOIO MOAYSSA MPOrpaMMHOM0 KOAa, NPeAHa3HaYeHHOro ANs NOBTOPHOO
UCMOSIb30BaHUS U PA3BEPTLIBAHUS, KOTOPLIN PEANM3YETCHA B BUAE MHOXECTBA A3bIKOBbIX KOHCTPYKLMIA (Hanpu-
Mep KNaccoB B 06bEKTHO-OPUEHTUPOBAHHBIX 3blKax), 06beaNHEHHbIX N0 06LLEMY NPU3HAKY U OPraHM30BaH-
HbIX B COOTBETCTBUM C YCTAHOBMEHHLIMU NPABUMNAMM U OrPaAHNHEHUSMU.

4.6.5 O606LWeHHOe nporpamMupoBaHue

O6o6LUeHHOEe NPorpaMMUpPOBaHME NPEaCTABNIAET METOAOONIO, 3AKMIOYAIOLLYIOCA B TAKOM ONUCAHUM
JaHHbIX 1 anropuTMOB, KOTOPOE MOXHO MPUMEHATL K Pa3fIMYHbIM TUNAM [aHHbIX, HE MEHSISE CaMO 3TO onuca-
HUe.

4.6.6 Npacdhnyeckasa cuctemMa P-TtexHonorum nporpaMmMmpoBaHus

Mpadmueckasn cucrtema P-texHonorun nporpamMupoBaHus (no MOCT 19.005 npeacraenser nporpam-
My B BuUAE P-CXeMbl — Harpy>eHHOro no AyraM OpPUEHTUMPOBaHHOro rpada, uzobpaxaemoro ¢ noMoLLbO
BEPTUKANbHbIX W FOPU3OHTamNbHbLIX FIMHUA W COCTOSALLEro M3 CTPyKTyp (moarpadhoB), Kaxkgas u3 KOTOpPbIX
UMEeT TONMbKO OAUH BXOA W OAMH BbIxOoA. [aHHas METodONorust SBMSETCA PacLUMPEHWEM CTPYKTYPHOTO
nporpaMMMpOBaHNA Ha ABYMEPHOE NPOCTPaHCTBO.

5 MeTtoabl nporpaMmMUpOBaHMA POGOTOB, YPOBHM aGcTpakumm

5.1 OOwwme NonoxeHus

KOHEeYHbIM pe3ynbTaToM UCMOMHEHNUS NPOrpamMmbl pOBOTOM ABMSIETCA UBMEHEHMWE €10 NPOCTPAHCTBEHHBIX
UM MHOPMaLMOHHBLIX NapameTpoB.

MporpaMMupoBaHme MOXET OCYLLECTBNATLCA HA CMEAYIOLLMX YPOBHAX abCTpakLum:

- YPOBEHb NpOrpammupyemoii nornku (Hambonee HU3KMI ypoBeEHb abCTpakLum);

- HW3KMii ypoBeHb npoueccopa (Mukponpoueccopa) unu pobora;

- BbICOKUI YpOBEHb NpoLieccopa unu pobora.
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MporpaMMbl, COCTaBneHHble Ha 6onee BLICOKOM YpPOBHE abCTpakuuM C NOMOLUBIO CUCTEM
nNporpaMMMpOBaHuUs, TPAHCIIMPYIOTCA Ha Bonee HU3KWe YPOBHU, YTO B KOHEYHOM UTOTE NPUBOAUT K UBMEHEHMIO
HeobxoaMMbIX napamMeTpoB poboTa.

5.2 YpoBeHb NpOrpaMmMmupyemMon sIoruku

MporpaMMupoBaHMe Ha YPOBHE NPOrpaMMMUPYEMOli IOTMKU MOXET OCYLLECTBRSATLCA C UCMONb30BAHUEM
nporpaMMupyeMbiX norudecknx uHterpanbHoix cxem (MMNNC), 3akasHbix UC, aneKTPOHHLIX YCTPOWCTB
C XKECTKOW IOIMKOW WM annapartHbiX CPeACTB, HANpUMep C UCMONb3oBaHWEM HAbOPHOW NaHenu unm ¢
nepecTaHOBKOIA yNopoB B poboTax C UMKNOBbLIM ynpaBrieHUeMm.

5.3 Hu3kuit ypoBeHb npoueccopa u podora

MporpaMMMpOBaHME Ha HU3KOM YPOBHE YHUBEPCANbHOIO WK CNeLManu3npoBaHHOro NpoLieccopa ocy-
LLeCTBNSIETCA Ha sA3blke Accembnepa unu mMakposisbike.

Llenblo nporpamMMupoBaHuA Ha HU3KOM ypoBHe po6oTa, B OTAIMYME OT NPOrpPamMm, UCMOSb3yEeMbIX HA HU3-
KOM YPOBHE NpoLIeccopa, SIBNSIETCA He M3MEHEHWe COCTOSIHUSA NPOLIECCopa, a U3MEHEHHE COCTOAHUA poboTa.
MporpaMMbl HU3KOTO YPOBHA AN NPOrpaMmMMpoBaHUA AENCTBUIE poboTa NULIYTCA HA A3bIKax NporpaMmu-
poBaHUA KOMMNbIOTEPA, NO3BONSIOLLMX HENOCPEACTBEHHO YNPaBMATL NOPTaMK BBOAA-BbLIBOAA KOMMNLIOTEPHOM
cuctembl pobora. Kak npaBuno, aaHHbIl cnocob nporpaMMmupoBaHusa pob6ota ucnonb3yetcs paspaboTunkom
pofoTa u CKpbIT OT KOHEYHOr0 NONb30BaTENS.

MporpaMMbl HWM3KOTO YPOBHA, ynpasnslowme AeUCTBUAMM poboTa, MCNONb3YIOTCA paspaboTyukom
po6oTa B ka4ecTBe OCHOBbI ANA peanu3auun onepaTopos A3blka 6onee BLICOKOTO YPOBHA (CM. 5.4), KOTOpbIN
NpeaoCTaBnsSeTCcs NoNnb30BaTeNo AN NPOrpaMMMUPOBAHUA KOHKPETHLIX NPUIoXeHuii. Ecnn paspaboTtunk He
npeanonaraeT nporpammupoBaHue AencTeuii poboTa nonb3oBaTtenem, a cam onpeaenseT BeCb AUanasoH
BO3MOXHbIX AeiCTBUIA poBoTa, To nporpaMmMy (PyHKLMOHMPOBaHUA poBoTa Ha HU3KOM YPOBHE OH 3anuCbiBaeT
B MOCTOSIHHYIO NaMsiTb CUCTEMbI ynpaBneHnus po6oTa, kK KOTOpoW y nonb3oBaTensa HeT goctyna. B yactHocTty,
TakuMm cnocobom MoxeT ObiTb peanu3oBaHo ynpasneHue poGoTOM B KOMUPYIOLLEM PeXMMe UMK B pexume
LieneykasaHus.

5.4 BbICOKMI YPOBEHb Npoueccopa u podora

MporpammupoBaHue Ha BbICOKOM YPOBHE MpOLIECCOpa OCYLUECTBASIETCA C UCNONb30BaHUEM SA3bLIKOB
MMNepaTUBHOIO UMK AEKNapaTMBHOIO NporpamMupoBaHust, Takux kak C, Fortran, Pascal, Python, C#, Lisp,
Prolog n gpyrue.

MporpaMmMupoBaHMe Ha BLICOKOM YPOBHE poboTa OCYLIEeCTBRSAETCA C MCMONb3OBaHUEM NpobnemHo-
OPWEHTUPOBAHHLIX S3bIKOB. BOMBLUMHCTBO KPYMHLIX npou3Bogutenen poboToB MCMOSb3YIOT COOCTBEHHbIN
A13blK IPOrpamMMUpPOBaHNA AeWCTBUI poboTa, 06ecneunBaloLLmMii 3agaaHune:

- XXECTKOW nocneaoBaTenbHOCTU ABUXEHUN;

- NocneaoBaTenbHOCTU ABWXEHWW B 3aBUCMMOCTU OT AAHHbIX, NOMy4aeMblX OT CEHCOPHON CUCTEMBI
Unu OT annapaTHbIX YCTPOMCTB TUMA YNpaBnsaoLMX NaHenen unu aXxoncTuKos;

- MOCneaoBaTesibHOCTU AeWCTBUIA B TEPMUHAX peLLaeMbix 3aaaq.

Mpumepammn 13bIKOB NPOrpaMMUpPOBaHUS AEUCTBUI poboTa BbICOKOro ypoBHA aensioTca RAPID (ABB,
LLeeuus), PDL2 (Comau, Utanus), Karel (Fanuc, Anonus), AS (Kawasaki, Anonuns), KRL (KUKA, Nepmanus),
Inform (Yaskawa, AnoHus) u ap.

Crieayet OTMETUTb, YTO S3bIKU MPOrPaMMUPOBaHUSA AeiCTBUI pO6OTa BbICOKOTO YPOBHS, B CBOIO O4epe[pb,
MOryT KnaccupuumpoBaTbCsl B 3aBUCMMOCTU OT CTEMEHM NoapoGHOCTU onucaHus Tpebyembix AerCTBUi
po6oTa, T. €. OT CTeNeHNn aBTOHOMHOCTU poboTa, Ha4MHas OT NPOCTENLLMUX A3LIKOB, MOAPOOHO ONUCHLIBAIOLLUX
nocneaoBarenbHOCTb ABMXKEHUI CTENEHEN NOABWKHOCTM pob0Ta, 1 40 A3bIKOB, ONPEAENAIOLLMX BbINOMHAEMYIO
po6oTOM 3agavy UM MUCCUIO, BKIOYasi B3aMMOAENCTBUE C ApyruMu po6oTamu 1 NioabMU.

6 Metoabl B3auMoaencTBusa oneparopa ¢ po6orom

6.1 O6wue NonoxeHus

MeToabl B3aumoaeicTBusi oneparopa ¢ po6OTOM OnNpeaensioTca Temu MpOrpaMMHO-annapaTHbIMKU
YCTpPOWCTBaMU BBOAA-BbIBOAA MHbOpMaLMK, KOTOPbIE UCNOSb3yeT onepaTtop Ans ynpasneHus poGoToM u
nporpaMMuMpoBaHus 4encTBuii poborta.
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6.2 B3aumopgencTBUue C MCNONb3OBaHWEM 3a4aHOWMNX YCTPONUCTB

[aHHbIV MeToa B3aUMOAENCTBUA OCYLLECTBASIETCA C MOMOLLLIO:
- KMHEeMaTu4yeckn noaobHbIX 3a4a0LWUX MaHUNYNATOPOB;

- IPKONCTUKOB;

- KHONOk/Tymbnepos;

- YCTPOWCTB BBOAA MHOPMALIMK B KOMMNbIOTEP;

- nepanen;

- CMNTOMOMEHTHOWN 06paTHOW CBA3N.

6.3 3BykoBOe B3aumogencTeue

[aHHbIV MeTOa B3aUMOAENCTBMSA OCYLLECTBASIETCA C MOMOLLLIO:
- 3BYKOBbIX CUrHarnoB;

- peyeBbIX KOMaHJ;

- CMHTe3a peuu;

- pacnosHaBaHWs peyeBbIX KOMaHA.

6.4 BusyanbHoe B3aumogencteue

[aHHbIV METOA B3aUMOAENCTBMSA OCYLLECTBASIETCA C MOMOLLILIO:

- JKECTOB;

- BU3yarbHbIX CUTHAOB;

- pacnosHaBaHuA BblpaXkeHMA nuua (MUMUKNK);

- MOSIOKEHUS rMasHbIX A0MOK;

- oTODOpaxkeHna gencteui poboTa Ha aKpaHe MOHMTOpPA Yepes rpaduyeckuit MHTeEpPdENRC Nonb3oBaTens
(GUI).

6.5 B3aumogencTBue yepe3s uepedpanbHble HTEpdenchbl

B3aumogeiicteue yepes uepebpanbHble MHTEpdechl (HEHPOKOMMLIOTEPHbIN UHTEPGENC UNKU UHTEP-
henc Mo3r — KOMMbIOTEP) 3aKMIOYAETCA B MOAKIIOYEHUN YNPABNAOLLMX KOHTYPOB po60Ta HENOCPEACTBEHHO
K LEHTparbHO HEPBHON CUCTEME YENOBEKA 3@ CHET ANIEKTPUYECKOTO UMK 3NIEKTPOMArHUTHOIO KOHTakTa. Mpw
3TOM OCYLLUECTBMISIETCA CYUTbIBAHME MO3FOBbIX BOMH Pa3sfUYHONM NpMpoAbl ANS UCMNONb30BaHUSA B KOHTYpe
yrnpasrieHus.

6.6 B3aumogencTBue, UCNOMb3ylLee UHbIE OMOMETPUUYECKUE NoKa3aTenu

K uHbIM BUOMETPUYECKUM NOKA3aTENSIM OTHOCHATCS:

- 9nNeKTPUYECKOE HaNPSHKEHUE B MbILLLIAX YENOBEKA;
- yAernbHas anekTpuyeckasi EMKOCTb KOXW YerloBeka;
- NPOBOAUMOCTb KOXMW (MUOTpaMmbl).

6.7 KomnnekcHoe B3aumMmogemncTeue

JaHHbIn MeTOoA B3aMMOAENCTBMS OCHOBLIBAETCSI HA OAHOBPEMEHHOM WCMOMb30BaHUU  Pa3HbIX
B3aMMOAENCTBUIN, Hanpumep:

- 9NEeMEeHTbl 9MOLIMOHANMBHOTO KOMMYHUKATUBHOTO NOBEAEHUS;

- MynbTMMOAArnbHbIE UHTEPENCHI.

7 OpraHunsauus B3aumoaencTBUA NporpaMmMmHoOro obecneveHms
M UCMONMHUTENbHbIX MEXaHU3MOB POGOTOB, BKJIKOYAsA OpraHM3auuio
napannenbHbIX BblYUCIIEHUN

7.1 Cnoco6bl NPOrpaMMUpPOBaHUA pacnpenerieHHbIX CUCTEM

CereBoe B3al/IMO,E|el7ICTBVIe CTPOUTCA Ha OCHOBE 3agaHuUA OCHOBHbIX BUAOB TOMONOTUN CETU!

- 6e3 3agaHHON TONONOrMNM — NPOrPaMMHO PErUCTPUPYETCS €AUHCTBEHHbIN POBOT;

- 6e3 sBHOW TOMOMOrMM — pobBOTbl HE 0ObEAWHEHbI B CTPYKTYPY, HO MOTyT B3auUMO/ENCTBOBATb,
06MeHUBaTLCA AAHHbLIMK MO CXeMe «Jo0ol ¢ NModbiMy. Takum 06pa3oM, B KOHKPETHbIE MOMEHTLI BPEMEHU

9
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3Ta TOMONOrMA MOXET CTAHOBUTLCA Kak Mepapxm4yeckon — B BUAE AepeBa CBA3EN, B KOTOPOM BCE 3NIEMEHThI
CBsi3aHbl €AMHCTBEHHLIM 06Pa3oM M Npu 9TOM Ha3Ha4YeHa KOPHEeBasi BEPLUKMHA, Tak U B BUAE NPOU3BOJILHON
rpacoBoW;

- C Mepapxum4ecKkon Tononoruen — poboTbl 00beANHEHbI B UEPAPXMYECKYIO CTPYKTYPY B BUAE AEPEBa;

- ¢ rpadpoBovi Tononormen — poboTbl 06beANHEHBI B rpadhOBYHO CTPYKTYPY.

Mpu nto6bIx TONONOrMsIX BOZHUKAET 3aja4a CETEBOIro B3auMoaencTeums. [Ans onucaHus B3anmMoaencTaus
pPOBOTOB B CETU MOXET ObITb UCMONb30BAHA BbIYUCIUTENLHAA MOAESb aKTOPOB. MynbsTUareHTHbIE TEXHONOrMK
AABMAKOTCA YACTHbLIM Criy4yaeM MOAENW BbIMUCIIEHUI aKTOPOB, C JONOMHUTENBHOWN UHTEMNNEeKTyanu3ayumen.

Kakablli CeHCOp U YCTPOICTBO, a TaKkke poboT B LenoM, oTobpaxkatoTcsa B nporpaMMe B aktopa. AKTop
ABMAETCA BbIMUCNUTENLHOW CYyLLHOCTBIO, KOTOPAs B OTBET HA MNOMYYEHHOE COOBLLEHNE MOXET OJHOBPEMEHHO:

- OTMPaBUTL KOHEYHOE YMCNO COODLLEHUI APYTUM aKTopam;

- €034aTb KOHEYHOE YUCMO HOBbIX aKTOPOB;

- BbIOpaTb TN MNOBEAEHUS, KOTOPbLIN ByAeT MCNONb30BaH AN CNeayLero coobLleHnsa B CBON aapec.

MoxeT cyliecTBoBaTb MPOMU3BONbLHASA NOCNEAOBATENbHOCTb BbILLIEONUCAHHLIX AENCTBUIA, U BCE OHU
MOTYT BbINOMHATLCS NapannenbHo.

7.2 MpoToKONbl B3aUMOAENCTBUA

Ona obecnevyeHns HENPEPbLIBHOrO MOHUTOPUHIA COCTOSIHUS POBOTa M ero KOMMOHEHT, a TaKkkKe aHanu3a
nocre BbIMONHEHNSA OCHOBHbIX paboT, He0bBX0AMMO peanu3oBaTb BeAeHMe NPoTokona paboTtel u obecneuntb
JOCTYN K HEMY KaK BO BPEMSI BbINMONIHEHUSI OCHOBHOTO LIMKNA YNPaBreHus, Tak 1 No 3aBepLueHnmn pabor.

Mpotokon paboTbl (Mnu WNEeNnd AaHHbLIX) AOMKEH BKIOYaTh B cebs:

- METKY BPeMeHH,

- [AaHHble 06 UCNonMHAEMONn poOOTOM KOMaHAEe Uu rpynne KOMaHa,

- BHYTPEHHEE COCTOSHUE poboTa, BEIPAKEHHOE B KOMNO3ULMKU COCTOSTHUIN €10 MOACUCTEM U CEHCOPHBIX
OaHHbIX.

Mpu atom nporpammHas cuctema MOXET ObiTb OpraHu3oBaHa C napannenbHbIMW BbIYUCIIEHUAMU.
Mapannenuam MOXET ObITb U HESIBHBIM.

Ha ypoBHe £3bIKOB NpOrpaMMMpOBAHMA MOAAEMKKY MapannenusMa peanusyloT CreayowmuMu
cnocobamu:

- Ha YpOBHE OMnepauuMOHHOW CUCTEMbI: MOTOKU U MPOLECChI;

- Ha ypoBHe fa3blka: 6ubnuoteku, Hanpumep pthread, MPI;

- Ha YpOBHe S3blka: AMPEKTUBLI Komnunatopa, Hanpumep OpenMP B C++;

- Ha ypOBHE fA3blka: napagurMa, Hanpumep peanusauusa Mmogenu aktopos B Erlang;

- Ha YpOBHE anroputMa ynpasneHus.

10
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Bubnuorpadpusa

[11 WCO 8373:2012 (ISO 8373:2012) Po6oTbl U poboToTexHUYeckne cuctemel. Crnosapb
(Robots and robotic devices — Vocabulary)
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