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BeepeHne

CraHgapTbl koMmnnekca FOCT P 60 pacnpocTpaHsioTcst Ha po60Thbl U po6OTOTEXHNYECKME YCTPOiCTBa.
VX uenblo siBNSeTCs NOBbILEHUE MHTeponepabesibHOCTM POBGOTOB U UX KOMMOHEHTOB, a Takke CHUKeHue
3aTpar Ha Ux paspaboTky, NPOM3BOACTBO MOGCTYXMBAHKE 32 CUET CTaHAAPTU3ALMN 1 YHAUKALMM NPOLLECCOoB,
MHTEpdelicoB 1 NapameTpoB.

CraHgapTbl koMmnsiekca TOCT P 60 npefcTaBnsioT co60il COBOKYMHOCTb OTAE/MBHO M3aBaeMbIX CTaH-
fapTtoB. CTaH4apTbl JaHHOTO KOMM/IEKCa OTHOCATCA K OfHOW M3 cneAyrolmux TemMatuyeckux rpynn: «O6uyve
MOJIOXKEHUS!, OCHOBHbIE MOHATUS, TEPMUHBLI U ONpeAeneHus». «TexHUYeckne u aKCnyaTauuoHHbIe Xapak-
TEPUCTUKU». «Be3onacHocTb». «Buibl N MeToAbl UCTIbITaHU», «MoxaHnueckue MHTepdeichbi», «SnekTpu-
ueckme wuHTepdelicbl». «KOMMyHUKALUOHHbIE WHTepdelickl», «MeToabl NPorpamMMUpoBaHus». «MeToabl
NOCTPOEHNSA TPAEKTOPUW ABUXEHWUS (HaBurauus)», «KOHCTPYKTMBHbIE 3/1eMeHTbl». CTaHgapTbl Nto6oi
TemMaTWU4Yeckoii rpynmnbl MOryT OTHOCUTBLCSI Kak kO BCEM po6oTam M po6OTOTEXHUYECKMM YCTpPOCTBaM, Tak U
K OTAe/IbHbIM rpynnaM 06bLEKTOB CTaHAapTM3auum — MNPOMbILL/IEHHbIM Po60TaM B LE/IOM, NPOMBbILLIIEHHbLIM
MaHUNyNSLMOHHLIM PO60TaM, MPOMbILLIEHHBIM TPAHCMOPTHLIM PO60TaM, CepBUCHLIM po60Tam B LESIoM,
CEPBVCHBIM MaHUNY ISLMOHHLIM POGOTaM ¥ CEPBUCHBIM MOGU/BHLIM POGOTaM.

HacToswumin cTaHgapT OTHOCMTCS K TemaTuueckoii rpynne «MeTogbl NPOrpamMMUpPOBaHUs» 1
pacnpocTpaHsieTcsl Ha Bce po60Tbl ¥ pOGOTOTEXHUYECKNE YCTPOICTBA.
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HAUWOHA/NNTbHBIA CTAHOLAPT POCCUMWCKOWM OGEAEPALUMN

POBOTbI 1 POBOTOTEXHUYECKUE YCTPOMNCTBA

MeToabl NPOrpaMMUpPOBaHUSA U B3aMMOAEWCTBUS C onepaTopomM

Robots and robotic devices. Techniques for programming and operator interaction

[ata eBegeHns — 2018—01—01

1 O6nactb NpUMeEHeHUA

HacTosAwwmii ctaHgapT ycTaHasnBaeT Knaccuukaumnio cuctem NporpaMmmnpoBaHmns 1 B3anMoaeincTens
C onepaTopom po60TOB N POGOTOTEXHUYECKNX YCTPOMNCTB.

TpeboBaHNA HACTOAWEro CcTaHAapTa pacnpocTpaHAlTCA Ha CUCTEMbl MNPOrpaMMMpOBaHUA U
B3aVMOAENCTBNA C ONepaTopoM MPOMbIL/IEHHbIX U CEPBUCHBLIX (B TOM 4YMC0 MEAWLMHCKMX, AOMALLHWX,
MNHCMEKLUMOHHBIX, Y4EOHbIX 1 T. N.) PO60TOB M POGOTOTEXHUYECKUX YCTPOICTB.

B HacToswwem cTaHgapTe TeEpMUH «pobOT» OTHOCUTCS Kak K po6oTam (3.1). Tak U K po60TOTEXHUYECKUM
ycTpoiictBam (3.2), ecniv Hoe He OroBopeHo 0co6o.

2 HopmaTuBHbIe CCbIIKK

B HacToALleM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbISIKM Ha criegylolme ctaHaapTbl:

FOCT 19.005 EgvHas cucTema NporpaMMHON AOKyMeHTauuu. P-cxoMbl airopyTMOB M Mporpamm.
O603HavYeHns ycnoBHbIe rpaduyeckne n npasuia BbiNOHEHNSA

FOCT 19781 O6ecneueHne cuctem o6paboTkm nHopmaLuy nporpaMMHoe. TepMuHbl 1 onpeaeneHuns

NMpumevyaHune — lpu NONb30BAHUN HACTOALMM CTAHAAPTOM Liesecoo6pa3Ho NpoBepuTb feliCTBUE CCbIoY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOI cMcTeMe 06LLero Nonb3oBaHWs — Ha oduumansHoM calire ®efepasnbHOro areHT-
CTBa MO TEXHUYECKOMY PEryMpoBaHuio 1 MeTPOoNorn B ceT VIHTepHeT WK No exerofgHoMy UHOpPMaLMOHHOMY ykasa-
Ten «HauuoHanbHble CTaHAapTbl», KOTOPbI 0Ny6AMKOBAH MO COCTOSIHMIO HA 1 AHBapsi TEKYLLEero roga, U no Bbinyckam
eXeMeCAYHOro MHPOPMAaLMOHHOIO ykasaTenst «HauuoHanbHble cTaHAapTbl» 3a TekyLuii rod. ECim 3aMeHeH CCbI/TOYHBbII
CTaHAapT, Ha KOTOpPbIA AaHa HeJaTUpPOBaHHAsA CCblfKa, TO PEKOMEHAYETCH MCMNONb30BaTh AENCTBYIOLLYO BEPCUID 3TOTO
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B flaHHYI0 BEpCUi0 U3MEHEHWA. ECNu 3aMeHeH CCbINTIOYHbIV CTaHAapT, Ha KOTOpbIiA
[laHa faTupoBaHHas CCbifika, TO PEKOMEHAYETCS UCNOMb30BaTh BEPCUIO 3TOTO CTaHAAPTA C YKa3aHHbIM Bbille TOA0M YT-
BepXAeHNs (NpUHATUA). Ecnu nocne yTBEPXAEHUS HACTOALEro CTaHAapTa B CCbI/IOYHbINA CTaHAApT, Ha KOTOpbI/ AaHa
[aTUpoBaHHasA CCbl/ika, BHECEHO U3MEHEHWe, 3aTparuBaiollee NnosiokKeHne, Ha KOTOpoe faHa CCblika, TO 3TO MOMOXEHNe
pekoMeHayeTcst NPUMEHATb 6e3 yyeTa JaHHOTO U3MEHeHUsi. ECnu cCbiNIoYHbIl cTaHAApT OTMeHeH 6e3 3aMeHbl, TO Nono-
XEHUEe. B KOTOPOM [jaHa CCbI/IKa HA HEro, PEKOMEHAYETCS NPUMEHATL B YACTW, HE 3aTparvBatoLLeii 3Ty CCbIsIKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosilLeM cTaHfapTe NpUMEHeHb! CrefyloLire TePMUHbI C COOTBETCTBYIOLLMMU OnpeaeNieHNsiMu:

N3paHue ouymansHoe
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31

po6oT (robot): VicnonHnTensHoe yCTPOWCTBO C ABYMS Wav 6osniee NporpaMMupyembiMU CTEMEHAMU
noABWXHOCTK, obnagaroliee onpeAesieHHbIM YPOBHEM aBTOHOMHOCTM W CNOCO6HOe nepemeliaTbcs BO
BHELLHel cpefie € Lenbto BbINOSIHEHNS NOCTaBMNEHHbIX 3aay.

(1), [MyHKT 2.6]

3.2

pob6oToTEXHUUYECKOE YCTpOCcTBO (robotic device): McnonHWTenbHoe ycTpolicTBO, obnajatwouiee
CBOICTBAMM NPOMbILLI/IEHHOTO WUAW CEPBUCHOrO po60oTa, HO Yy KOTOPOro OTCYTCTBYeT Tpebyemoe YMcno npo-
rpammmnpyembix cTeneHein NoABMKHOCTU UK onpefeneHHbli ypoBeHb aBTOHOMHOCTH.

[1], [nyHkT 2.8]

33

cTeneHb NOABWXHOCTM (axis): YnpaBnsemas KoopguHarta, Wcnonb3yemas [Ans onpejeneHvs
BpaLlaTesIbHOro WK NocTynaTesibHOro ABVXeHUSA poboTa.

[1], [nyHkT 4,3]

34

aBTOHOMHOCTb (autonomy): CnoCO6HOCTb BbINOAHATL MOCTaB/EHHblEe 3afayn B 3aBUMCMMOCTU OT
TeKyLLLero CoCTOAHMS U BOCNPUATUA OKpyxXalollei cpefbl 6e3 BMeLlaTeNlbCTBa YeoBeka.

[1]. [MyHkT 2.2]

35

NpoMbILWEeHHbIA po6oT (industrial robot): ABToMaTMyeckn ynpaBnsiemblii, nepenporpaMMmupyemblii
MaHUNynsaTop, NporpaMmupyemblii No Tpem wam 6onee cTeneHsaM NOABMXHOCTM, KOTOPbIA MOXeT 6biTb
YCTaHOB/IEH CTaUMOHAPHO MAW Ha MOGMNLHOW nnatgopme ANA NPUMEHEHUS B LENsX NPOMbILLIEHHO
aBToMaTu3aLmn.

[1], [myHkT 2.9]

3.6

CepBUCHbI poboT (service robot). Po60T, BbIMOMHALLMIA HYXHYIO 418 YenoBeka Wi 060pyaoBaHms
paboTy, 3a UCK/TIOYEHNEM NPUMEHEHWIA B LieNAX NPOMBbILLIIEHHON aBTOMaTU3aL .

[1]. [nyHkT 2.10]

37

MaHunynstop (manipulator): YcTpoiicTBO, MeXaHM3M KOTOPOro O6bIYHO COCTOUT W3 HECKOMbKMX
3BEHbEB, BpaLLalLLMNXCSA UM NepeMeLLaLLMXcs NoCTynaTeIbHO A4PYr OTHOCUTE/IBHO ApYra C Lesbio B3STUSA
n/nn nepemelleHnss 0OBbEKTOB (geTaseil Win MHCTPYMEHTa), Kak MpaBuio, MO HECKOSIbKMM CTeneHsM
cB06OAbI.

[1], [nyHkT 2.1]

3.8

cTeneHb cBoboapl (degree of freedom): OgHa U3 KOOpAMHAT, MakCUMaslbHOE YMC/I0 KOTOPbIX — 6. He-
06X04MMbIX AN ONpeAesieHnst ABUXEHUS TeNla B NPOCTpaHCTBe.
[1], [nyHKT 4.4]

MpumeyaHnune — T[epemMelieHne NOGON MexaHN4ECKOW CUCTeMbl OfHO3HAYHO onpefenseTca HabGopom
He3aBUCKMbIX NepeMeHHbIX — 0606LLEHHbIX KOOPAMHAT, MUHUMAa/IbHOE YNCO0 KOTOPbLIX COOTBETCTBYET YMC/Y CTeneHelt
cB060Abl. O606LLEHHbIE KOOPAVHATLI ONPEeAEsATCA NPU COCTaBMEHUN MEXAHUUYECKO MOAENN pas/IMYHbIMK cnocoGamu,
HO WX YUC/IO OAHO3HAYHO OMpPeAEneHo ANS KaXA0N U3 cUCTeM (Hanpumep, ANS TBEPAOro Tefla OHO PABHO LIECTW, AN
[IByX3BEHHOI0 MaHWMNynaTopa ¢ AByMsi BpaliaTesibHbIMU LWapHMpaMmun — AByM). Ynco cteneHelt cBo6obl PaBHO NOSTHOMY
4yncny HesaBWUCUMbIX YpPaBHEHWI BTOPOro nopsifka (Takux, Kak ypaBHeHus JlarpaHxa) unv nofoBuHe yucna ypaBHEHU
nepBoro nopsifka (Takux, Kak KaHoHU4YeckMe ypaBHeHWs FamMunbTOHA), MOSIHOCTbIO OMUCHIBAOLWUX AUHAMUKY CUCTEMbI.
Mporpamma ynpasneHus po60ToM A0/MKHA YUUTbIBATb, YTO Ha TaKyl CUCTEMY MOTYT 6biTb HaNIOXeHbl AONONHUTENbHbIE
KMHeMaTWUyeckne Ui ArHaMmmnyeckme cBsA3m, B KOTOPblE MOTYT BXO4UTb NepeMeHHble MOMEHTbI, co3AaBaeMble NPorpaMmmMHO
ynpasBnsieMbIMU NPUBOAAMY UAN PeaKLUsAMU ONOPbl, 31EMEHTOB KOHCTPYKLUW, Cpeabl. B 3aBUCMMOCTM OT NepeMeLleHns
cMCTeMbl CBA3W MOTYT UcyesaTb (HanpuMep, Npu OTpbIBE TBEPAOro Tena oT ONopHoOW noBepxHocTH). CBA3M onpefensoTcs
CUCTEeMOW ypaBHEHWI, pa3MepPHOCTb KOTOPOIi He f0/XHA NPEeBbILLATh YAC/0 CTeneHel cBo6obl.

2
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3.9

MO6UNbHLIA po6oT (mobile robot): Pobor, cnocobHbIi nepeaBuraTbCs Mo CBOMM COGCTBEHHBLIM
ynpaBfieHneM.
[1]. (nyHkT 2.13)

3.10 TpaHcnopTHbIA po6oT (transport robot): Mo6GuAbHBLIA  pPo6OT, NpefgHasHauYeHHbId Ans
nepemeLLeHns Ha ceoei nnatopme hr3nyecknx 06BHEKTOB.
311

A3blK NporpamMmupoBaHnsa (programming language): A3biK, NpegHasHaYeHHbI 415 NnpeacTaBieHns
nporpamMm.

n punmMmevyaHne — K TPaAVULUVOHHBIM A3blKaM nNporpaMmmMmnpoBaHna npoueaypHoro tuna OTHOCAT, KakK npaBuiio,
A3blKWM OANA NpeAcTaB/1IeHMA nporpamMm B Buae nocnenoBartesibHOCTN npeanncaHus.

[FOCT 28397—89. Tabnumua 1, nyHKT 1]

MpumeuyaHne — B HACTOAWEM CTaH4ApTE WCMO/b3YeTCcs PacliMpeHne JAaHHOTO TEPMUHA B (DOPME «s3bIK
nporpaMmM1poBaHus KOMMNbLOTEPa» A5 TOrO, YTO6bI OTIMYATBL ero oT 3.12.

3.12 a3blk NMporpamMMupoBaHua aeicTeuii po6oTa (robot activity programming language): $3bIk,
npefHasHa4YeHHbIV ANS NpefcTaBieHns nporpamm yHKLMOHMPOBaHUA poboTa.

NMpumeuyaHusn

1 KomnbloTepHasi peasnusauusi onepaTopoB si3blka NPOrpamMMUpPOBaHWs AeiicTBUii po6oTa OCyliecTBAseTcs C
MOMOLLbIO A3bIKOB NPOrPaMMUpOBaHns koMMnbloTepa (3.11).

2 $I3bIKv MpOrpaMMMUpoBaHus AelicTBMIA po6oTa NO3BONAIT ONpeAensaTb Nocief0BaTe/IbHOCTb AelicTBIi po6oTa B
TEPMUHAX KOOPAMHAT, TPAEKTOPWIA, BbINOMHAEMbIX 33Ja4, CEHCOPHbIX AiaHHbIX, PeakLnii Ha BHELIHNe BO34eHCTBUSA U T. M.

3.13 komnbloTepHas cuctema pobota (robot computerized system): Komnnekc annapaTHo-
NporpamMmMmHbIX CPEACTB, BKIOYAOWMX B Cebs KOMMbIOTEPb!, MAKPOMNPOLLECCOPbl U APYrMe BblYUCAUTENbHbIE
yCTPOICTBa, CHabXeHHble COOTBETCTBYIOLMM NPOrpamMMHbIM obecrneyeHrem 1 ynpasnsiowme pobotom n/nam
obpabaTbiBatoLLne CEHCOPHYIO UHGIOPMaLMIO.

3.14 peanusauma sA3blka nporpammupoBaHnsa (programming language implementation): Mpor-
paMMHo-annapaTHble cpefcTsa, obecneunsatolyme paboTy KOMMNbIOTEPHON CUCTEMBbI poHOTa COracHo ToMy
UM MHOMY CTaHAapTy A3blka NPOrpamMMypoBaHUs.

NMpumeyaHue — HA3bIKM NPOrPamMMUPOBAHNA KOMMNbIOTEPOB CTPOSTCS B COOTBETCTBUS CO CTaHAapTamu
A3blka NPOrpamMMmpoBaHuns (B COOTBETCTBUM C €r0 ONMUCAHUEM), ONPEAENAEMOro kak (hopMasibHas 3HaKoBasi CUCTEMA,
npeAHasHayeHHas AN 3anucy KOMNbIOTEPHBIX MPOrpaMM U ycTaHasnvBatoLwas Habop NIEKCUYECKUX, CUHTAKCUYECKUX U
CEMaHTUYECKMNX NPaBU/, ONPeAensiolWnx BHEWHUA BUA NporpaMmbl v AeNCTBUS, KOTOPbIE BbIMOMHUT BbIYUC/IUTENBLHOE
ycTpoiicTBOo. OAWH cTaHAapT $A3blka NPOrpaMMMUpOBaHUS MOXET WMMETb HECKO/IbKO peanu3aunii, Mno3BONsLMUX
npeo6pa3oBbiBaTb MPOrpaMMbl Ha S3blKe MNPOrPaMMUPOBAHWS B MOCAEL0BATENILHOCTM MHCTPYKUMIA npoueccopa wum
MuKponpoueccopa.

3.15 napagurma nporpammupoBaHuns (programming paradigm): Peanusyemas A3bIKOM
nporpamMmmMypoBaHns MOAENb BbIUNCIEHWIA.

MprumeuyaHue — HA3blK NPOrpaMMUMPOBAHNA MOXET OAHOBPEMEHHO MNOAAEPXMUBATL HECKO/IbKO Mogenei
BbIUNCNEHWA.

3.16

TpaHcnaums nporpammel (program translation): MNMpeo6pasoBaHne nporpamMMbl, NPeACcTaBNEHHOW Ha
O/1HOM A3blKe NPOrpaMMUPOBaHKs, B NPOrpamMmy Ha ApYrom si3blke 1 B onpeAe/ieHHOM CMbIC/1e PABHOCW/TbHYHO
nepBoii.

[FTOCT 19781—090. Tabnumua 1, nyHkT 50]

3.17

TpaHcnaTop (translator): Mporpamma wAM TEXHUYECKOEe CPEeACTBO, BbIMOHAKLWME TPaHCAALMIO
nporpammbl.
[FTOCT 19781—090. Tabnmua 1, nyHKT 38]
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3.18

Komnunauua nporpammbl  (program compilation): TpaHcnAuus nporpammbl C S3blKa BbICOKOTO
YpPOBHA B dhopMy, 63Ky K nporpamme Ha MallvHHOM fA3bIKe.
(FOCT 19781—90. Tabnuua 1. nyHKT 51]

3.19

komnunatop (compiler): MporpaMma unyM TexXHWYECKoe CpeAcTBO, BbIMNOMHAKOWME KOMOUAALMIO
nporpamMmbi.

(FOCT 19781—090, Tabnmua 1. nyHkT 40]
3.20

WHTepnpeTaumMs nporpammbl  (program interpretation): Peanu3aums cmbiCna  HEKOTOPOro
CUHTaKCUYeCKN 3aKOHYEHHOro TekcTa, NpeACcTaBNEeHHOr0 Ha KOHKPETHOM A3bIKe.
(TOCT 19781—90, Tabnuua 4. nyHkT 1]

3.21

nHTepnpetartop (interpreter): MporpamMma wan TeXHUYECKoe CPefCcTBO, BbIMOMHAKLWME MHTeprnpeTa-
LMo Nporpammbil.
(FOCT 19781—90. Tabnmua 1. nyHKT 43]

3.22 umnepaTMBHOe nporpamMupoBaHue (imperative programming): [Mapagurma nporpammu

poBaHWs. KOTOpas ONUCLIBAET AeNCTBUSA Ha faHHbIMUW, BbIpaXaloLWwMuca B TepMrUHax nocnegoBartesibHocTel
KomaHg,

3.23 geknapatuBHoe nporpammupoBaHue (declarative programming): [Mapagurma nporpam-

MWUpPOBaHUA. KOTOpPas onuncbliBaeT ,D,EVICTBVIH HagnaHHbIMU B BUAE BblpaXKeHnA onpe,qeneHMVl.
3.24

CTPYKTYpHOe nporpammupoBaHue (structured programming): MeTof NOCTPOEHWS MporpamMm,
MCNO/b3YOLWNIA TONBKO MepapXMYeckn BIOXKEHHbIE KOHCTPYKLMM, Kaxaasa 13 KOTOPbIX UMEET eAMHCTBEHHYHO
TOUKY BXOAa W €AIMHCTBEHHYIO TOUKY BbIXOAa.

(FTOCT 19781—090. Tabnumua 1. NyHKT 46

3.25

napannenbHble npouecchl (parallel processes): lMpoueccbl 06pabGOTKM AaHHbLIX, Y KOTOPbIX
MNHTEPBasIbl BPEMEHW BbINOSIHEHWS NEPEKPbLIBAIOTCS 3a CUET UCMNO/Ib30BaHNSA Pa3/IMyHbIX PECYPCOB OAHON 1
TOW Xe cUcTeMmsl.

(FOCT 19781—90, Tabnuua 1. nyHKT 85]

3.26

cuctemMa  nporpammupoBaHus  (programming  system): Cuctema, o6pasyemas  A3blkOM
nporpaMMMpoOBaHns, KOMNUAATOPaAMU UM MHTepNpeTaTopaMmn NPorpamm, nNpeacTaBeHHbIX Ha 3TOM A3bIKe,
COOTBETCTBYIOLLE AOKYMEHTALMEN, a TakkKe BCNOMOraTesibHbIMY CpeAcTBaMm A5 NOATOTOBKM Nporpamm K
chopmMe, NpUroAHoi AN BbINOSHEHNS.

[FTOCT 19781 —90. Tabnuua 1. nyHKT 21]

3.27

pacnpepeneHHas nHopmaumnoHHas cuctema (distributed information system): MHdopmaumoHHas
cuctema, 06bekTbl AaHHbIX U/MNn npouecchbl KOTOPOW chmsmyeckn pacnpefenaTcs Ha gse wuau 6onee
KOMMbIOTEPHbBIE CUCTEMBI.

[FOCT 34.321—096, nyHkT 2.40]

3.28 akTop (actor): OTo6paxeHne B Nporpamme CEHCopa WU MeXaTPOHHOIO YCTPOCTBA, BXOAALLEro B
cocTaB po60oTa, B BUAE BblYNCINTENIBHOW CYLLHOCTY, 06MEeHUBaloLLencs COO6LEHNSAMMN N0 TMOKUM NPOTOKONAM
B paMkax pacnpeaeneHHoin MHHOopMaLMOHHO! CUCTEMBI.

3.29 06BbeKT nporpamMmMmHoro ynpasneHus (program control object): CoBOKYMHOCTb MCNOMHUTENbHbIX
YCTPOICTB 1 CEHCOPOB, COCTaB/IALLNX POBOT, 06 befUHEHHBIX KOMMBIOTEPHOW CUCTEMONA 1 OCYLLECTBASAIOWMNX
ynpaBfieHve cTeneHs M1 NoABMKHOCTN MeXaHUYecKol CUCTEMDI.

4
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3.30

coToBas cTpykTypa (network structure): MHOXeCTBO, YaCTUYHO yNOPSA0YEHHOE Tak. YTO MO KpaliHen
Mepe [/15 HEKOTOPbIX 3/IEMEHTOB MHOXECTBA CYLLLEeCTBYeT 60/1ee OAHOro NpefLecTByLLero.
[FOCT 20886—85. npunoxeHue, NyHKT 4]

331

nepapxuyeckas ctpykrypa (hierarchical structure): MHOXeCTBO, 4YaCTUYHO YNOPSALOYEHHOE TakK. YTo
CyLlecTByeT POBHO OAMH 3/1IEMEHT 3TOr0 MHOXECTBa, He MMeloLWwuii NpeAwecTByYIOWero, a Bce octalibHble
3/1eMEHTbI UMEKT POBHO OAUH NPeALLEeCTBYOLL A

[FTOCT 20886—85. npunoxeHune, NyHKT 5]

3.32

06bEKTHO-OpNEeHTNpPoOBaHHoOe nporpammupoBaHue; OOI (object-oriented programming): Metog,
NOCTPOEHMS NPorpamMmM Kak COBOKYMHOCTE 06EKTOB M KNacCOB 06GBLEKTOB, KOTOPbIE MOTYT BblI3blBaTb APYr
Apyra ansi Bbi6opa ¥ BbINO/IHEHUA onepaLuii.

MpumeyaHue — OBGBLEKTbI COCTOAT U3 AAHHbIX U ONepauuii Hag faHHbIMU.

[FOCT 19781—90. Tabnumua 1, nyHKT 47]

4 Knaccudukayms cucteM nporpamMmMupoBaHusn

4.1 O6wure NoNoxXeHusa

MporpaMMHble  CEHCOpHble ¥ ynpasAsloWMe CUCTEMbl PO6GOTOB pasnvyalT Mo MeTodam
NporpamMmmMMpoBaHuUsi Ha pasHbIX YPOBHsSIX abCTpakuum (CM. 5). No MeToAam B3auMOAENCTBUS C onepaTopoMm
(cm. 6). mo cnoco6am opraHusauuy NPorpammHOro obecnevyeHns U 06bLEKTOB MPOrPamMMHOIO ynpasieHns
(cM. 7), no dyHKUMOHaNBbHOMY Has3HaueHuo (cM. 8). [laHHble cucTeMbl pO60TOB MMEDT 06LmMe Knaccudurka-
LIMOHHbIE NPU3HAKM NO pasfeneHnto No BPEMEHU Ha 3Tarbl UCNOMHEHNUS (CM. 4.2) 1 NO NPUMEHSIEMbIM NPO-
rpaMMHbIM TexHonormsam (cm. 4.3).

4.2 3Tanbl UCMOSHEHUSA NMPOrpamMmMbl ynpasneHus pyHKLMoHUpoBaHmem po6oTa

MporpaMMHble CUCTEMbI POGOTOB (DYHKLMOHMPYIOT B TPEX OCHOBHbIX PEXUMax:

- MHUUManm3aums paboTbl:

- BbIMOJSIHEHVE OCHOBHOTO LMKNA;

- 3aBepLUeHne padoThl.

3Tan nHuymanmsaumn paboTbl BKIOYaAET B CE6S:

- BK/IIOYEHME OCHOBHbIX KOMMOHEHT po6oTa:

- camoTecTVMpoBaHWe 1 ANarHoCTUKY C MHADOPMMpPOBaHMeM onepaTopa 06 06HaPYXEHHbIX OLUNGKaXx;

- nepexof B CTapTOBOE COCTOSIHME NPOrPaMMHON CUCTEMbI Y MEXaHNYECKUX KOMMOHEHT poboTa.

JTan BbINOMHEHUA OCHOBHOIO LKA BK/OYAET B CE6S.

- hopMuMpoBaHMe MPOrpamMMHOrO YNpaB/iEHUS HA OCHOBE MEepPUOAMYECcKN W3MEeHAEeMOol uenn paboTbl
nvnu ucnonHAemMo Muccuu, 3afaBaeMbiX Yepe3 BbILECTOALMe YCTPOCcTBA MM OT ONepaTtopoB npu
CYNepBMW30PHOM YyNpaBfeHun (T. e. OTC/eXuBaHue MporpaMMHbIX TpaeKTopuii B pexume KOHTYPHOTo
ynpas/ieHusl, nepemMeLleHe B 3afiaHHyl0 TOYKY B peXxume MO3ULUOHHOTO yrpaBieHWsl, aHain3 COCTOSHUS
cpefibl 1 pob0Ta, BbINO/IHEHNE YAAPHbIX, MOUCKOBbLIX U TOMY MOAOGHBIX ABUMXEHUIA);

- (hopMMpoBaHMe BO3LEWCTBUIA Ha WCNOMHUTENbHbIE OpraHbl, BK/KYas ABUraTtenu, MaHWnynsTopsl,
MUKPOHOHBI, MPOEKLMOHHbIE YCTPOACTBA U T. M.

- B3aMMOfeicTBre C UCMOMHUTENbHBIMW 3/IeMeHTaMM Yepes gpansepbl:

- B3auMofelicTBMe C aTumkaMmm o6paTHO CBsI3W (CEHCOpPaMM) 1 BHECEHWE B NaMSITh AAHHbIX OT HUX:

- thunbTpaumio 1 npegobpaboTky nonyvaemolr uHdopMauun, B TOM YWC/Ne Ha OCHOBe 3anucei u3
[ONTOBPEMEHHOWN NamATK;

- MOHUTOPUHTI COCTOSHUA po60Ta, Ero KOMMNOHEHTOB W CPefibl HA OCHOBE KOMMJIEKCHOTO aHanusa 3ajaq
nporpamMmMHO ynpas/ieHWs 1 nokasaHuii 4aTyMkoB 06PaTHON CBA3W;

- VHTepnpeTaLmio AaHHbIX HA OCHOBE AeAYKTUBHbIX UM UHbIX NpoLeayp.



FOCT P 60.0.7.1—2016

OTan 3aBeplleHns paboTbl BKIOYaeT B cebs:

- aHanu3 olWM6BOoK, NOJlyYeHHbIX B npouecce paboTbl, U UX 3anUCb B [LOMTOBPEMEHHYK NamsATb A1
nocreayroLLero aHaamsa:

- nepexof B 3aBepLUatoLee COCTOSHME NPOrPaMMHOI CUCTEMbI U MEXAHUYECKUX KOMIMOHEHTOB po6oTa.

4.3 KnaccudukauMoHHble NPU3HaKU NPUMEHSEMbIX NPOrPaMMHbIX TEXHOMOTNI

CuncTeMbl NpOrpaMMUpoBaHmns KnaccuuLMpyoT No ceayrowmnm npu3Hakam:
1) no napagurme nNporpaMM1poOBaHMUSA:
a) umnepaTMBHOe NporpaMMupoBaHue;
6) AeknapaTuBHOe NporpaMMupoBaHue:
B) CTPYKTYpHOE nporpaMmMupoBaHue.
2) NO Ha/NMuMI0 BCTPOEHHbIX CPeACTB Napainenmsauum:
a) C napasiiesibHbIMKU npoleccamu.
6) 6e3 napannenbHbIX NPOLECCOoB;
3) No Ha/IMuMI0 NOALAEPXKKN TEXHOIOTMN 06 BLEKTHO-OPUEHTUPOBAHHOIO NporpaMmmuposaHusa (OOr):
a) c noanepxkoii OOM;
6) 6e3 nogaepxkn OOTrI.

Mpumep — Hanbonee pacnpoCTpPaHEeHHbIMU UMNepaTUBHbIMY A3blKaMyW NPpOrpamMMmmpoBaHuna obwero
Ha3HayeHus C pasINyHbIMU BCT POEHHbIMU BO3MOXHOCT AMU noagepxkn OOT B nopsifike yBe/IMY4EHUA UX
Bblpa3nTe/NbHbIX BO3BMOXHOCTel siBnatoTca: Anron 60. Anron 68, C, C++. C#u T. 4.

4.4 Cuctema nmnepaTuBHOro nporpammmpoBaHuns

Mapagurma MMnNepaTVBHbIX A3bIKOB — ONUCaHWe nocnefoBaTeslbHOCTU [eiicTBUil Yepe3 Habopsbl
nocnegosaTesibHbIX KOMaH[, CMMCKOB KOOPAWHAT U T. f.. U3MEHSIOLWNX COCTOsHME poboTa Win nporpammbl.
Takne A3blKM NporpaMmmMupoBaHua KoMMbloTepa obLliero HasHavyeHus kak C, Fortran, Pascal un Python
ABNATCA TUNWYHBIMU NPeAcTaBUTeNI MU LaHHOW napagurmbl, a NporpaMMbl Ha HUX ABASIOTCA HU Yem
WHbIM KaK nocnefoBaTeNlbHOCTAMU WHCTPYKLMA. AHANOrMYHO YCTPOEHbl W Cheuvanu3npoBaHHble A3blKu
nporpaMMnpoBaHust eicTBmii pob6oToB, Hanpumep, A3blk KRL. pa3pa6oTaHHblii doupmoii KUKA gnsa ceounx
po60ToB.

B HM3KOYpOBHEBbLIX fA3blkax MporpaMmMuMpoBaHus KomnbioTepa (Hanpumep. Accemb6nep) COCTOSHMEM
MOryT 6biTb NaMATb, PErncTpbl U narn, a UHCTPYKUMAMU — KOMaHAbl, KOTOpble MoAAepXMBaeT LeneBoi
npoueccop. B a3bikax 6onee Bbicokoro yposHs (C. Fortran . Pascal) noaBuancb nepemMeHHble, a MHCTPYKLUK
npeAcTaBNsAT KOMM/IEKCHbIe onepauun, 3aHuMalolwme COTHU CTPOK Ha s3blke Accembriepa. B coBpemen-
HbIX BbICOKOYPOBHEBbIX A3blkax nporpammuposaHusa komnototepa (Python. C#. Lisp) maHunynuposaTb pas-
peliaeTcs NMUWb NepeMeHHbIMU. Kak npasuio, B TakMx A3blkax (MMnepaTuBHble, 06Lero Ha3HauyeHuns) 4acTo
MCMOJIb3YIOTCA OnepaTop npucBamBaHUA U MepemMeHHble, YTO 3aTpyAHAeT oT/iaAKy nporpaMm v NpuBOAUT K
BO3HMKHOBEHUIO cneunduyecknx owmbok. OfHaKo TakMe A3blKM OKasblBalOTCA 3HaUMTENIbHO 6/vKe Aekna-
paTUBHBIX K BHYTPEHHE apXxMTeKType npoL,eccopoB, 3a CYeT Yero cpeAcTea paspabdboTku AN HUX NOABUIUCH
paHblle 1 opraHn3oBaHbl OHY MPOLLLE.

4.5 Cuctema feknapaTUBHOIO NPorpaMMUpoOBaHUs

Mapagurma feknapaTuBHbIX A3bIKOB — OMMCaHWe XenaeMoro pesysnbrata v YC/I0BuUiA ero nosnyyeHus.
PasgensoT gBa nogxoga K MOCTPOEHUKO CUCTEM [ek1apaTUBHOrO MPOrpaMMUpPOBaHWA — flornyeckoe
nporpaMMmpoBaHne 1 thyHKUMOHa/IbHOEe NPporpamMmmypoBaHue.

JNlornyeckoe nporpammmpoBaHme — 3TO MeTOA, MOCTPOEHUA NporpamMMbl Kak COBOKYNMHOCTU SIOFMYECKUX
npaswa ¢ NpeABapuTeslbHO OnpeAeneHHbIMY anroputmaMmn Ana o6paboTky BXOAHbIX AaHHbLIX NPOrpammbl B
COOTBETCTBUM C ee npasunamu. Npumepom Takoro noAxoAa ABnseTcs A3blk Prolog, 0CHOBaHHbLIV Ha ucumcne-
HVUM NpeavKaToB N aBTOMAaTUYECKOM floKa3aTelbCTBE TEOPEM.

B hyHKLMOHAIBHOM NPOrpamMMyMpOBaHUM NPOLECC BbIYUCIEHWI TPaKTyeTCs Kak BblYMCIEHNE 3HAYEHUI
yHKUMIA B MatemMaTu4yeckom noHWMaHuu. [o3aToMy B nporpamme OTCYTCTBYKOT COCTOSIHUS, @ 3HAuUT K
nepemeHHble. 3TO NO3BO/AET CYLLECTBEHHO YNPOCTUTL pas3paboTky napasnnefibHbiX NnporpaMmM v NpubansnTb
TEeKCT nporpammbl Ha A3blke MPOrpaMMMpoBaHMA K MatemaTuyeckoin 3anucu. OTCyTCTBUE NpUCBavBaHWin un
3aMeHa UX Ha onepauuv NMOPOXAEHUA HOBbIX fiaHHbIX NPUBOAAT K HEO6XOAMMOCTY NMOCTOAHHOIO BblAeNeHns
namsTy, a HecTporas mMofesb BblYUCEHUIA NPUBOAUT K HEMpPeACcKasyeMoMy NOpsAKy Bbli3oBa YHKLMIA. ITOT
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noaxop Hambonee 4acTto WCMNOMb3yeTcs MNpU pelleHun 3a4ad UCKYCCTBEHHOro uHTennekra. lMpumepamu
A3bIKOB (PYHKLMOHabHOTO nporpamMmupoBaHuns sensatTcsa Haskell un Lisp.

OnucaHHble Bbile NOAX0AbI MOTYT UCNO/b30BaTbCA O4HOBPEMEHHO, Hanpumep, A3blk accembnepa —
AN NporpamMmMmnpoBaHnsa MUKPOKOHTPONEPOB poboTa, A3blk C — A5 co3[aHnsa nporpaMmmMHOro obecneyeHns
60pPTOBOro KOMMblOTEpa U A3blk Prolog — A19 NOCTPOEHUS CUCTEMbI NMPUHATUS PELLIEHWIA.

4.6 MeTofbl MOCTPOEHUA NporpaMmm

HenocpeacTBEHHO NpKU NPOrpamMmMmUpPOBaHUKM MOTYT UCMO/b30BaTLCA NPUBEAEHHbIE HUKE MEeTO0/0rvm
UM UX KOMBUHAaLMN.

4.6.1 CTpyKTypHOe nporpammMupoBaHue

CTpykTypHOe nporpammuipoBaHue (no FOCT 19781) npeacTaBnsieT MeTof NOCTPOEHMs nporpamm, uc-
NONb3YILNIA TONbKO MepapXMYyeckn BIIOXKEHHbIE KOHCTPYKLMW, KaxAas U3 KOTOPbIX MMEeeT eAMHCTBEHHYIO
TOuYKa BXOAA WM €AMHCTBEHHYIO TOUYKY BbiXofda. B CTPyKTYpHOM MporpaMMMpoBaHWM UCMONb3YyTCA Tpu Buga
CTPYKTYpP, CBSA3aHHbIX C Nepefaveli ynpasieHvs: nocnefosaTesnibHas, yCI0BHOIO nepexofa n LyKamyeckas.

4.6.2 O6bEKTHO-OPMEHTUPOBAHHOE NpOrpamMupoBaHune

O6BbEKTHO-OpMEHTMPOBaHHOE NporpammupoBaHmne (no FOCT 19781) npeacTaBnsieT MeTOA, NOCTPOEHMUSA
nporpaMmM B BUAE COBOKYMHOCTW OGBHEKTOB M KnaccoB OO6bEKTOB, KOTOPblE MOFYT BbI3blBaTb APYT Apyra Ans
BbI6OpPA M BbINO/IHEHWSA OnepaLuii.

MpumeyaHue — OGBEKTbI COCTOAT U3 A@HHbIX U onepaunii Hag 4aHHbIMU.

4.6.3 AreHTHO-OpUEHTUPOBAHHOE NporpammmnpoBaHune

AreHTHO-OpMEeHTMPOBAHHOE MpOorpamMmmumpoBaHne npefcTaBnseT pasHOBUAHOCTb MpefcTaB/eHns Mnpo-
rpamMm. B KOTOPOI OCHOBOMOMAralLWMMI KOHLENLUAMY ABAAIOTCA NOHATUS areHTa 1 ero MeHTasibHoe noeeje-
Hve. 3aBucsLLee OT cpefbl, B KOTOPOI OH HaxoAuTCS.

4.6.4 KOMMNOHEHTHO-OPUEHTUPOBAHHOE NporpamMmMupoBaHune

KOMMOHEeHTHO-OpNEHTNPOBAHHOE NpOrpamMMnpoBaHne npefacTasifgeT MEeTOAO/I0NNI0, OCHOBAHHYH Ha
NMOHATUN KOMMOHEHTA — He3aBMUCUMOro MOAYy 1A NPOrpamMmMHOro Kofa, npegHasHayeHHOro A8 MoBTOPHOro
MCNoNb30BaHWA 1 pa3BepTbiBaHNSA, KOTOPbI peasin3yeTcs B BUAE MHOXECTBA S13bIKOBbIX KOHCTPYKLUIA (Hanpu-
Mep KnaccoB B 06 bEKTHO-OPMEHTUPOBAHHbIX A3blKax), 06beAVHEHHbIX N0 06LEMY NMPU3HaKy U OpraHn3oBaH-
HbIX B COOTBETCTBUMN C YCTAHOBJ/IEHHLIMUW NPaBuUaMn N orpaHNYeHnAMMI.

4.6.5 O606WeHHOE NpOrpaMmMupoBaHne

O606LLeHHOe nporpamMmupoBaHne npeAcTasnseT MeTOAO0/0MMI0, 3aK/TYaloLLyoCa B TakOM OnucaHum
OaHHbIX 1 anIropUTMOB, KOTOPOE MOXHO MPUMEHATL K Pa3fIMYHbLIM TUNam AaHHbIX, HE MEHAss caMo 3TO onuca-
Hue.

4.6.6 Ipadnyeckas cuctema P-TexHOMOrMM nporpamMmmpoBaHuns

paduueckasn cuctema P-TexHonorum nporpammupoBarus (no FOCT 19.005 npeactasnseT nporpam-
My B BuAe P-CxeMbl — HarpyXeHHOro no gyram OpUeHTUpOBaHHOro rpadpa, n3obpaxaemoro ¢ NnomoLLbio
BEPTMKaNbHbIX W TOPU3OHTA/IbHLIX JIMHUIA M COCTOSALLEro M3 CTPYKTYp (mogrpadhoB), Kaxgas M3 KOTOpbIX
MMeeT TOMIbKO OfMH BXO4 W OAWH BbiXod. [laHHas MeTOof0M0rMs ABAAETCSA pacliMpPeHUeM CTPYKTYPHOro
nporpamMmMmnpoBaHuns Ha [ByMepHOe NpoCTPaHCTBO.

5 MeToabl nporpaMMupoBaHusi po60TOB, YPOBHU abCcTpakuuu

51 O6wwue nonoxeHus

KOHeUHbIM pe3y/ibTaToM UCMNOSTHEHUSI MPOrpaMMbl PO6OTOM SABMISETCA U3MEHEHMNE ero NPOCTPaHCTBEHHbIX
NN MHPOPMALMOHHBIX NapamMeTpoB.

MporpaMMupoBaHie MOXET OCYLLECTBNATLCSA Ha CNeAyLWMX YPOBHAX abcTpakyum:

- YPOBEHb NporpamMmmupyemMoli ornkn (Hanbosnee HNU3KUIA ypoBEHb abCcTpakumn);

- HM3KWIA ypoBEHb NpoLeccopa (MUKponpoLueccopa) unu poboTa;

- BbICOKMI ypOBEHb Npoueccopa unn poboTa.
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MporpammMbl, COCTaBNEHHble Ha 60/iee BbICOKOM YpPOBHEe a6CTpakyum C MOMOLLbI0  CUCTEM
nporpamMM1poBaHUs, TPAHCNPYIOTCS Ha 60/ee HU3KNE YPOBHM, UTO B KOHEUYHOM UTOTe NPUBOANT K USMEHEHNIO
Heo6XoAMMbIX NapameTpoB poboTa.

5.2 YpoBeHb NporpamMMuUpyeMoi normkm

MporpammypoBaHne Ha YpoBHE NMporpaMMnpyeMOoii TOTMKN MOXET OCYLLeCTBAATLCS C UCMNO/Ib30BaHNEM
nporpamMmmupyemMbix Normyeckux uHterpanbHoix cxem (MJNC), 3aka3Hbix WC. 3NEKTPOHHbIX YCTPOWCTB
C XXEeCTKOW NOrMKON WNu annapaTHbiX CPeAcTB, HampuMep C WCNOb30BaHMEM HAbGOPHOW maHenm unm c
nepecTaHOBKOI yNopoB B po60Tax C LMK/I0BbIM yrpaB/ieHneM.

5.3 Huskuii ypoBeHb npoueccopa 1 pobota

MporpammnpoBaHne Ha HU3KOM YPOBHE YHMBEPCA/IbHOrO UK CreLmann3vpoBaHHOro npoLeccopa ocy-
LiecTBAIAeTCA Ha A3blke Accembriepa unn Makposisbike.

Llenbio nporpaMMMpoBaHnsa Ha HU3KOM YpPOBHE po60Ta, B OT/IMYME OT MPOrpamMm, NCNosb3yeMbIX Ha HU3-
KOM ypOBHe npoueccopa, SBMSeTCs He U3MEHEHMEe COCTOAHMA NpoLeccopa, a U3MeHeHne cCoCTOSHNS poboTa.
MporpaMMbl HU3KOTO YPOBHS 471 NPOrpaMMUPOBaHNA eiiCTBMI po6oTa NULLYTCS Ha A3blkax Mporpammu-
poBaHVsa KOMMNbloTepa, NO3BONAIOWMNX HENOCPEACTBEHHO YyNpaBnATb NopTaMu BBOAA-BbIBOAA KOMMbIOTEPHOM
cucTembl poboTta. Kak npasBuno, AaHHbIA cnocob nporpaMMmpoBaHns poboTa ucnosb3yeTcs pa3paboTyrkom
po6oTa 1 CKpbIT OT KOHEYHOrO Nosb3oBaTenNs.

Mporpammbl HW3KOTO YPOBHSA, ynpasiswlive AeAcTBUAMU poboTa, WMCNOMb3ylTca pa3paboTynkom
po60Ta B KauecTBe OCHOBbI A4J/151 peasiM3aumnmn onepaTopoB s3blka 60/1ee BbICOKOTO YPOBHSA (CM. 5.4). KOTOpbIi
npefocTasnseTca nosb3oBaTento A8 NPorpaMMMpoOBaHNA KOHKPETHbIX NPUNoXeHuin. Ecnn paspaboTumnk He
npegnonaraeT nporpammupoBaHve AeicTBuii poboTa nonb3oBaTenieM, a cam onpegensieT Becb AvanasoH
BO3MOXHbIX AeicTBUI poboTa, TO NporpaMmMy (yHKLMOHMPOBaHWS pob0oTa Ha HU3KOM YPOBHE OH 3anucbiBaeT
B NOCTOSIHHYI0 NaMATb CUCTEMbI yNpaBneHns poboTa, K KOTOPOI y nofb3oBatens HeT focTyna. B yacTHocTh,
TaknuMm cnocobom MoxeT ObiTb peasrim3oBaHO ynpas/ieHne po60TOM B KOMUPYIOLWLEM PEXUMEe WU B pexume
LeneykasaHus.

5.4 BbIiCOKMIA ypOBEHb Npoueccopa n poboTa

MporpammnpoBaHne Ha BbICOKOM YpPOBHe Mpoueccopa OCYLLeCTBASETCH C MCNOJ/Ib30BaHMEM S3bIKOB
MMnepaTMBHOIO UNN AeknapaTUBHONO nporpammMmupoBaHus, Takux kak C. Fortran. Pascal. Python, C#. Lisp.
Prolog un gpyrue.

MporpammypoBaHne Ha BbICOKOM YPOBHE po60Ta OCYyLLeCTBASETCA C UCMO/Ib30BaHWeM Mpo6aemMHo-
OPVEHTUPOBAHHbIX $A3bIKOB. BOMLLWMHCTBO KPYMHbIX NPOU3BOAMTENE POBOTOB WMCMOML3YIT COOCTBEHHbIV
A3bIK MPOrpaMMypoBaHnNs geincTeuini poboTa, obecneunBatoLLnii 3agaHune:

- )XXeCTKOl nocnefoBaTenlbHOCTN ABUXEHWI;

- nocnefoBaTeNbHOCTY ABWKEHWUI B 3aBUCUMMOCTM OT [aHHbIX, NOy4YaemblX OT CEHCOPHOW CUCTEMbI
WM OT annapaTHbIX YCTPOWCTB TUNa ynpasnsaowmx naHeneli nim xocTUKoB,;

- nocnefoBaTenlbHOCTV AENCTBWI B TEPMUHAX pellaembixX 3a4ad.

Mpumepamu A3bIKOB NPOrpaMMUpOBaHNUsS AeNCTBUIA poboTa BbICOKOTo ypoBHA siBnatoTcs RAPID (ABB.
LWseuyus). PDL2 (Comau. Utanus). Karel (Fanuc. AnoHus). AS (Kawasaki. AnoHus). KRL (KUKA. 'epmaHus).
Inform (Yaskawa. AnoHwus) u gp.

CnepyeT OTMETUTb, YTO A3bIKV NPOrpamMMUpOBaHUs AeiicTBUI po60Ta BbICOKOTO YPOBHS, B CBOKO ovepesb,
MOryT KnaccuvumpoBaTbCa B 3aBUCMMOCTM OT CTEMeHW NOoApPOGHOCTV onucaHus Tpebyembix feicTeuii
po60Ta, T. e. OT CTEMEHN aBTOHOMHOCTM pPo60Ta, HauMHas OT NPOCTENLINX A3bIKOB, NOAPOOHO OMMCIBAKOLL WX
nocnefoBaTelbHOCTb BVXEHWI CTeneHein NoABMKHOCTM PO60Ta, M A0 A3bIKOB, ONpeensitoLwmnX BbINOHAEMYIO
po60TOM 3agady Wan MUCCUIO, BKIOYas B3avMOAENCTBUE C ApYrMMM poboTamm 1 No4bMU.

6 MeToabl B3aUMOAencTBNA onepatopa ¢ poboTom

6.1 O6Lwume NoNoXeHUs

MeToabl B3auMMOfelicTBUs onepatopa C Po60TOM OnpeaesnsTcs TeMU MporpaMMHO-annapaTHbIMM
yCTpoiicTBamn BBOAA-BbIBOAA WMH(IOPMALMK, KOTOPbIE UCMOMb3yeT onepatop A/s ynpasieHus po6oToM u
nporpamMmMmMpoBaHus AeicTBuii po6oTa.
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6.2 B3aMmogeincTBmne ¢ MCNONb30BaHMEM 3ajalolmnX YyCTPONCTB

[JaHHblli MeTof, B3aMMOAeCTBUS OCYLLECTBAETCA C MOMOLLbIO:
- KMHEeMaTU4Yeckn NoAO0GHbIX 3afaloLLnX MaHUNYNATOPOB:

- [KONCTWKOB:

- kHOMnok/lym61epos;

- YCTPOIiCTB BBOAA MHpOpMaLMK B KOMMNbIOTEP:

- nepaneit;

- CMJIOMOMEHTHOI 06paTtHoii cBA3N.

6.3 3ByKOBOe B3ammogeicTeue

[JaHHbIli MeTog, B3aMOAenCcTBIS OCYLLECTBISIETCS C MOMOLLbIO:
- 3BYKOBbIX CUTHasI0B;

- peuyeBblX KOMaHA:

- CUHTe3a peuy;

- pacnosHaBaHWsi peyeBbiX KOMaHA,.

6.4 BusyanbHoe B3aumogeiicTene

[JaHHbIli MeTog, B3aMMOAENCTBYS OCYLLECTB/ISIETCS C MOMOLLbHO:

- XEecToB;

- BU3yaslbHbIX CUTHAMOB;

- pacno3HaBaHUsi BbIPXEHUS ua (MUMUKN):

- TNOSIOXKEHUS FNa3HbIX A6/OK:

- 0TOGpaxeHus AelicTBUl po6oTa Ha aKkpaHe MOHWTOpa Yyepes rpacduueckuii MHTepdeiic nonbL3oBaTens
(GUI).

6.5 B3anmogeicTBue yepes uepebpanbHble nHTEpdElich

B3aumogeiictBne uyepes LepebpasibHble MHTepdeckl (HEAPOKOMMNLIOTEPHbI MHTEpPdEC UK MHTEp-
¢heiic MO3r — KOMMbIOTEP) 3aK/oYaeTcs B NOAKIOYEHNN YNPABAAIOLWMX KOHTYPOB po60oTa HeENocpeAcTBEHHO
K LLeHTpanbHO HepBHOI cucTemMe YenoBeka 3a CHeT 3/1EKTPUYECKOro UM 3/1EKTPOMArHUTHOrO KOHTakTa. Mpu
3TOM OCYLLECTB/ISIETCA CUATbIBAHWE MO3TOBbIX BOSIH Pa3/IMYHON NpMpoAbl ANS UCMOMb30BaHUSt B KOHTYpe
ynpaBfieHns.

6.6 B3ammopgeiicTBune, UCnosnb3yllee NHble BUOMeTpUYECcKne nokasarenu

K MHbIM GMOMETPUYECKMM MOKa3aTesIsiv OTHOCSTCS:

- 3/1eKTPMYECKOe HamnpshKeHne B MbllLAX Yesl0Beka;
- yAenbHasi aNeKTpuyeckasi EMKOCTb KOXU Ye/IOBeKa:
- MPOBOAMMOCTb KOXW (MUOrpaMMBl).

6.7 KomnnekcHoe B3aumogelicTeue

[aHHbIi  MeTo B3aMMOAENCTBMS OCHOBbLIBAETCSI HAa OHOBPEMEHHOM UCMO/Mb30BaHUM  PasHbIX
B3aUMOJEeNCTBUIA, Hanpuvep:

- 3/1eMEHTbl 3MOLMOHA/IbHOTO KOMMYHUKATUBHOTO NOBEAEHNS:

- MynbTUMOAA/bHbIE UHTEPDENCHI.

7 OpraHusauusa B3auMOAeiNCcTBMA NporpaMMHOro o6ecrnevyeHus
M UCMOMTHUTENbHbLIX MEXaHW3MOB Po60TOB, BK/oUash opraHu3aLuio
napansiefibHblX BblUMCNEHWI

7.1 Cnoco6bl NporpaMMuUpoBaHus pacnpefesieHHbIX CUCTEM

CeTeBoe B3a/MOAENCTBIE CTPOUTCS HA OCHOBE 3aJjaHusl OCHOBHbIX BUOB TOMO/IOTNN CEeTU:

- 6e3 3afaHHoii TONOMOTMN — NPOrPaMMHO PETUCTPUPYETCA eANHCTBEHHBI po6oT:

- 6e3 sBHOIl Tononorum — poGoTbl HE OGLEAMHEHLI B CTPYKTYPY, HO MOFyT B3aMMOAENCTBOBaTb,
06MeHMBATLCA AaHHLIMU M0 CXEME «JI060i C N06bIM». TakuMm 06pa3oM, B KOHKPETHbIE MOMEHTbI BPEMEHM

9
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3Ta TONOJIOTNA MOXET CTAHOBUTLCS KakK Mepapxmyeckoil — B BUAE AepeBa CBA3ei, B KOTOPOM BCE 3/1IEMEHTbI
CBSI3aHbl eAMHCTBEHHbIM 06pPa3oM 1 NpU 3TOM Ha3HauyeHa KOpHeBasi BEpLUMHA, Tak 1 B BUAE NPOU3BOJILHON

rpadhoBoii.
- C vepapxuyeckoii Tononornein — pob6oTbl 06beANHEHLI B epapX1Yeckyto CTPYKTYpY B BUZe LepeBa;
- ¢ rpad)oBoii Tononornein — poboTbl 06beANHEHbI B rpad)oBYy CTPYKTYpY.

Mpu M06GLIX TONOMOTKAX BO3HUKAET 3aja4a CeTEBOr0 B3aMMOoAeicTBus. [l onucaHus B3aMMogeincTauns
PO6OTOB B CETU MOXET 6bITh UCMO/b30BAHA BbIYUC/IUTE/IbHAS MOAE/b aKTOPOB. My ibTUAreHTHbIe TEXHO0TK
SIBMIAIIOTCA YACTHBLIM C/lyyaemM MOZAENN BbIUMCIEHUI aKTOPOB, C AONOMHUTENBbHON UHTeNeKTyann3aumeil.

Kaxpblii ceHcop v ycTpoiicTBO, a Takke po6OoT B LiE/IoM, 0TO6paxarTcs B NporpaMme B aktopa. AKTop
ABMISIETCA BbIYMC/IUTE/IbHOM CYLIHOCTLIO, KOTOpasi B OTBET Ha NoJlyYeHHOe CO06LLeHNE MOXET 04HOBPEMEHHO:

- OTNpaBUTb KOHEYHOE YNC/0 COOBLLEHNIA APYrMM aKkTopam;

- co3aTb KOHEYHOE YMC/I0 HOBbLIX aKTOPOB.

- BbIGpaTh TUN NOBEAEHUs, KOTOPbI GYAeT UCMONb30BaH A/ ClieAytoLero coobLleHns B CBOI agpec.

MoXeT cylecTBoBaTb NPOU3BO/bHAs MOC/NEf0BaTENbHOCTL BbILIEONUCAHHbIX AEWCTBUIA, U BCe OHU
MOTYT BbINOJIHATLCS NapasnenbHo.

7.2 TlpoTokonbl B3aumopeiicTeus

[ins obecneyeHns HenpepbIBHOIO MOHUTOPMHIa COCTOSIHUS poboTa 1 ero KOMMOHEHT, a Takke aHaimsa
nocsie BbIMOSIHEHUS OCHOBHbIX PaboT, HEO6XOAMMO peann3oBaTtb BefeHne NpoTokona padoTsl U obecneuntb
[OCTYN K HEMY KaK BO BPEMS BbINO/IHEHNA OCHOBHOIO LiMK/a ynpaBieHns, Tak 1 No 3aBepLueHun pabor.

MpoTokon pa6oTbl (Mn wneid faHHbIX) 4O/HKEH BKIYaTh B CE6S:

- MeTKy BPeMeH!.

- JaHHble 06 ucnonHAeMol poboToM KOMaHae Waun rpynne KomaHg,

- BHYTpPEHHee COCTOsiIH1e po60Ta, BblpaXKEHHOe B KOMMO3WLMKN COCTOAHNIA €ro NoACUCTEM U CEHCOPHbIX
[JaHHbIX.

Mpy aTOM nporpaMMHas cuctema MOXeT 6biTb OpraHu3oBaHa C napannefibHbIMU BblYACIEHNAMM.
Mapannennsam MoxeT ObITb N HEABHBIM.

Ha ypoBHe $3bIKOB MNpPOrpamMMupoBaHUs NOALEPXKKY NapainenusMa peanusylT cnegylowymMmn
cnocobamu:

- Ha ypOBHe OnepaLnoHHON CUCTEMbI: MOTOKM 1 NPOLLECCHI;

- Ha ypoBHe A3blka: bubnunotekun, Hanpumep pthread. MPI:

- Ha YpOoBHe fi3blka: ANUPEKTUBbLI kKoMnuAsTopa, Hanpumep OpenMP B C++;

Ha ypOBHe A3blka: Napagurma, Hanpvmep peanusauuns mogenu aktopos B Erlang;
- Ha YpOBHE a/iropuTMa ynpas/ieHus.
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Buénuorpadgusn

[1] WNCO 8373:2012 (ISO 8373:2012) Po60Tbl 1 po6oTOTEXHMYECKME cuCTEMbI. CnoBapb
(Robots and robotic devices — Vocabulary)
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