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BBepeHune

CtaHpapTbl komnsekca FTOCT P 60 pacnpocTpaHATCS Ha po60Thbl U POGOTOTEXHUYECKME YCTpOIiCcTBA.
VX uenbto sBNsieTca NoBblleHne NHTeponepabenbHOCTN PO6OTOB M X KOMNOHEHTOB, a TakXe CHUXeHue 3a-
TpaT Ha ux pa3paboTky, NPOM3BOLCTBO U 06CNYXMBAHWE 3a CYeT cTaHfapTusaumm n yHugukaumm npoueccos,
UHTepdeiicoB N napameTpoB.

CtaHgapTbl komnnekca FOCT P 60 npeacTtaBnaoT co60i COBOKYNHOCTb OTAE/IbHO M34aBaeMblX CTaH-
fapToB. CTaHAapThl AaHHOTO KOMMeKca OTHOCATCA K OAHOW M3 crefdylowmnx Tematuyeckux rpynn: «O6wue
NOJIOXEHUSA, OCHOBHbIE NMOHATUSA, TEPMUHBI N ONpefeneHnsa», «TeXxHnyeckme n akcnayaTalnoHHble xapakTepu-
CTUKM», «besonacHocTb», «Buabl 1 MeToAbl UCNbITaHNi», «MexaHnyeckme nHtepdencol». «3nekTpuueckne
UHTepencbl». «KOMMYHUKALNOHHbIE UHTEPAIEChI», «MeToabl NPOrpaMMuMpoBaHuna». «MeToabl NOCTPOEHUA
TpaekTopumn ABMXeHns (HaBurauuns)», «KOHCTPYKTUBHbIE 31eMeHTbl». CTaHAapTbl 11060 TeMaTuyeckoin rpynnel
MOTYT OTHOCMTbCS Kak KO BCEM pO60Tam M pO60TOTEXHUYECKNM YCTPONCTBAM, Tak U K OTAEbHbIM rpynnam 06b-
eKTOB cTaHgapTM3aunm — NPoMbILLIIEHHbIM PO60TaM B LLe/I0OM, NPOMbILLIEHHBIM MaHUNYNALMOHHBIM poboTam,
NPOMBbILIEHHBIM TPAHCMOPTHbLIM po6oTam, CepBUCHbBIM po6oTam B Lie/IOM, CEPBUCHBIM MaHUNYAALUOHHbLIM
po6oTamM M CepBUCHBIM MOBGWUIbHLIM poboTam.

HacTtosiwuii ctaHgapT OTHOCUTCA K TeMaTuyecxoi rpynne «MeToabl NnporpaMmMmmMpoBaHusa» 1 pacnpocTpa-
HsieTcA Ha Bce pob6oThl M po6OTOTEXHMYECKME yCTpOiicTBa.



FOCT P 60.0.7.1—2016

HALULWOHANbHbBIN CTAHOAPT POCCUMCKOWMW SGEALEPALUMN

POBOTbl 1 POBOTOTEXHUUYECKUE YCTPONCTBA
MeToabl NpOrpaMMuMpoBaHnNs U B3aUMOLENCTBUA C ONepaTopom

Robots and robotic devices. Techniques for programming and operator interaction

fJaTta BeegeHuna — 2018—01—01

1 O6nacTb NpMMeHeHUsn

HacTtosAwmit cTaHAapT ycTaHaBAMBaeT knaccudmkawumnio cucteM nporpaMMpoBaHna U B3aumogencTeuns
C onepaTopom po60TOB M PO6OTOTEXHUYECKMX YCTPOMNCTB.

Tpe6oBaHuA HacTosILWero cTaHAapTa pacnpocTPaHATCA HA CUCTEMbI MPOrPaMMUpPOBaHUSA 1 B3aumogeii-
CTBUS C ONepaToOpPOM NPOMbILIEHHbIX U CEPBUCHbLIX (B TOM YNC/Ie MEANLMHCKNAX, AOMALIHUX, MHCAEKLOHHbIX,
y4e6HbIX 1 T.N.) pO60TOB 1 POBGOTOTEXHNYECKNX YCTPOICTB.

B HacTofllwem cTaHgapTe TepMUH «pob0T» OTHOCUTCH, Kak K po6oTam (3.1). Tak 1 K po6OTOTEXHUYECKUM
ycTpoiictBam (3.2), eCQin MHOEe He 0roBOpPEeHOo 0C060.

2 HopmaTunBHbIe CCbIJIKK

B HacToslweM cTaHfapTe MCMNOb30BaHbl HOPMATUBHbIE CCbIJIKM Ha cnefylolime cTaHAapTbl:

FOCT 19.005—85 EauHas cuctema nporpaMMHOl AOKyMeHTaunn. P-cxembl anroputmMoB 1M NporpamMmm.
O603HavyeHNs ycnoBHble rpaduyeckne 1 npasuna BbINONHEHUA

FOCT 34.321—96 VIHchopMaLoHHble TexHoNormm. Cuctema ctaH4apToB No 6a3amM gaHHbIX. ATanoHHas
Mofenb ynpasieHnsa faHHbIMU

FOCT 19781—90 O6ecneyeHune cuctem 06paboTkm MHhopmaLmm nporpamMmHoe. TepMUHbI 1 onpegeneHns

FOCT 20886—85 OpraHusauns gaHHbiX B cuctemax o06paboTku gaHHbIX. TEPMUHbI U onpeaeneHuns

FOCT 28397—89 A3biku nporpaMmupoBaHunsa. TepMUHbl 1 onpeseneHns

FOCT P 60.0.0.1—2016 Po60oTbl 1 po60oTOTEXHUYECKNE yCTpOoncTBa. O6LWMe NoNoXeHUs

MpumeyaHune — lNpu N0IL30BaAHNUM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBepuTsb AeicTBre CCblIoY-
HbIX CTaHAAPTOB (CBOAOB Npasua WA KnaccugukaTtopos) B MHPOPMALIMOHHON CUCTEME OBLLEro nosb30BaHUsa — Ha
ohmumasibHoM calite dPefepasibHOro areHTCTBa Mo TEXHUYECKOMY PeryMpoBaHuio U METPOOTK B ceTu VIHTEpHeT um
M0 eXerofgHoMy MHhopMaLOHHOMY ykasaTento «HaunoHalbHble CTaHAapTbI», KOTOPbIV ONy6/IMKOBaH MO COCTOSIHMIO Ha
1 AHBapsA TeKyLero roga, v no BbiMyCKkam eXeMecsiYHOro MHPOPMaLMOHHOIO ykasaTens «HaunoHas/lbHble CTaHAapTb»
3a TekyLi rog. Ecnmn 3ameHeH CCbiIOYHbI CTaH4apT, Ha KOTOpbI faHa HeAaTMpoBaHHas CCblka, TO pekoMeHayeTcs
1CMosb30BaTh JeiCTBYIOLLYI0 BEPCUIO 3TOTO CTaHAapTa C y4eTOM BCeX BHECEHHbIX B JaHHYI0 Bepcuio UsMeHeHwid. Ecnn
3aMeHeH CCbI/IOYHbIV CTaHAapT, Ha KOTOPbI AaHa AaTupoBaHHas CCblika, TO PEKOMEHAYEeTCA UCMOoNb30BaTb BEPCUI0 3TO-
o CTaHfJapTa € yKasaHHbIM Bbllle rof0M YyTBepxXAeHNUs (NPUHATUA). Ecnn nocne yTBepxaeHns HacToALLEero CcTaHaapTa B
CCbI/IOYHBIV CTaHAApT, Ha KOTOPbIA AaHa AaTupoBaHHas CCbllKa, BHECEHO M3MEHEeHWe, 3aTparmsatoLiee nosioxeHue, Ha
KOTOpOEe AiaHa CCblka, TO 3TO NOJIOKEHNE PEKOMEHYeTCS MPUMEHSITL 6e3 yueTa aHHOro U3MeHeHus. Ecnu cebiouHblii
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NO/IOXEHNE, B KOTOPOM AiaHa CChlfika Ha Hero, peKoMeHAyeTcst NPUMEHSTb B 4acTu,
He 3aTparuBaroLLell 3Ty CCbIfKy.

N3paHne opunymnanbHoe



FOCT P 60.0.7.1—2016

3 TepMuHbl U onpegeneHus

B HacToAweM cTaHAapTe NPUMEHEHbI cnefylolie TepMUHbI C COOTBETCTBYHOLW MUK onpefesieHUAMN:
31

po6oT (robot): icnonHWTeNbHOE YCTPOMCTBO C ABYMSA UK 6osee NporpaMmMupyemMbiMu CTENEHAMM NOA-
BWXHOCTUW. o6najatliee onpefeneHHbIM YPOBHEM aBTOHOMHOCTM 1 CNOCOGHOE NepemMellLaTbCs BO BHeLHel
cpefe C Lesnblo BbIMO/THEHWNSI MOCTABAEHHbIX 3a4au.

[1]. (nyHKT 2.6]

3.2

po6oTOTOXHMYCCKOE ycTpoicTBO (robotic device): UcnonHuTenbHoe ycTpoiicTBO, 061ajatolLee CBOWA-
CTBaMW NPOMbILI/IEHHOTO NN CEPBMUCHOTO poboTa, HO Y KOTOPOro OTCyTCTBYeT Tpebyemoe YMCIo nporpam-
MUpPYyEeMbIX CTeNeHel NoABMXHOCTW UK onpefeneHHblii ypoBeHb aBTOHOMHOCTH.

(1]. [nyHKkT 2.8]

3.3

cTeneHb NOABUXHOCTYK (axis): Ynpasnsemasa KkoopauHaTa, ucnosb3yemas Ans onpejenieHns spatia-
Te/IbHOro WaN NocTynaTesibHOro ABuxeHus poboTa.

(1]. [nyHKT 4.3]

3.4

aBTOHOMHOCTb (autonomy): CnoCco6HOCTb BbINOMHATL NOCTAB/EHHbIE 3a/jayun B 3aBUCUMOCTH OT TeKy-
LL,ero COCTOAAHUS 1 BOCMPUATHA OKpyXalolei cpefbl 63 BMelwarenbcTBa YeoBeka.

[1]. [myHKT 2.2]
3.5

npoMblLLTEeHHbI po60T (industrial robot): ABToMaTnuecku ynpasnsiemblil, nepenporpaMMmpyemMblii MaHu-
nynsTop. NporpamMmupyemsblii o Tpem nnun 6osiee cTeneHsM NOABMXHOCTM, KOTOPbI MOXET 6bITb yCTAHOB/EH
cTalMOHapHO WAM Ha MOGUNLHOW NaaTdopMe ANA NPUMEHEHNA B LiesiAX NPOMBbILLIIEHHOR aBToMaTn3aumm.

[1]. [nyHKT 2.9]
3.6

CepBUCHbII Po6OT (service robot): Po60T, BbINOMHAKLWNIA HYXHYI ANS YeN0OBEKA UAN 060pyLOBaHUS
paboTy, 3a NckNKUYEeHNEeM NPUMEHEHUI B LLeNSIX NPOMbILIIEHHOM aBToOMaTU3auuu.

[1]. [nyHKT 2.10]
3.7

MaHunynaTop (manipulator): YcTpoiicTBO, MeXaHU3M KOTOPOro 06bI4HO COCTOUT U3 HECKO/IbKUX 3BEHLEB,
BpaLlaloWwmxca uan nepemellallmxcsa noctynaTtesibHO pyr OTHOCUTENbHO Apyra C Lefblo B3ATUSA u/nam
nepemelieHns 06bEKTOB (geTaneil nan MHCTPYMeHTa), Kak NpaBu/o, N0 HECKO/IbKUM CTENEeHsM CBO6GObI.

[1], [nyHKkT 2.1]

3.8

cTteneHb cBob6ogbl (degree of freedom): OgHa n3 koopAMHaT, MakCUMasbHOE YUC0 KOTOpbIX — 6.
Heo6Xo4UMbIX AN onpefesieHust ABWXKEHWsI Tena B NPOCTpaHCTBe.

[1], [nyHKT 4.4]

MpumevyaHune — lMepemelyeHre NO6OA MEXaHNYECKON CUCTEMbI OJHO3HAYHO onpeAensieTcs HabopoMm He-
3aBUCUMbIX MEPEMEeHHbIX — 0606LLEHHBIX KOOPAMHAT, MUHUMaUIbHOE YMC0 KOTOPbIX COOTBETCTBYET YMC/Y CTEMNEHei
cB060bl. O606LLEHHbIE KOOPANHATLI ONPEAENATCA NPU COCTaBNEHUN MeXaHNYeCKOol Mogenn pasMyHbIMy cnocobamu,
HO WX YMC/I0 OfHO3HAYHO OMpeAenieHo ANs KXol U3 cucTeM (Hanpumep, 415 TBEPAOro Tesla OHO paBHO LIecTw, Ans
[IBYX3BEHHOTO MaH1NysisiTopa ¢ AByMs Bpallate/bHbIMU LiapHupaMu— AByM). Yncno cteneHeli cBo60b! paBHO NOTHOMY

2
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uncny He3aBUCUMbIX YPaBHEHWI BTOPOro nopsigka (Takux, Kak ypaBHeHus JlarpaHxa) uiav nosioBUHE Ync/a ypaBHEHUi
nepBOro nopsifka (Taknx, Kak KAHOHWYECKWE YpaBHEHUS! amMUIbTOHA), NOTHOCTLIO OMMCHIBAIOLLMX AUHAMVKY CUCTEMBI.
Mporpamma ynpaeneHnsi po60TOM AO/MKHA YUUTLIBATL, UTO HA TaKylo CUCTEMY MOTYT 6bITh HA/TOXKEHbI LOMNOHU TE/ bHBIO
KUHEMATUYECKME WM AUHAMUYECKIE CBS3U, B KOTOPbIE MOTYT BXOAUTL NEPEMEHHbIE MOMEHTbI, CO3aBaeMble NPOrpaMMHO
yNpaBsieMbIMU MPUBOAAMU UM PEAKLMSIMU OMOpPbI, 3/1EMEHTOB KOHCTPYKLUM, Cpeabl. B 3aBUCMMOCTU OT NepeMeLLeHnst
CUCTeMbI CBA3W MOTYT 1cHe3aThb (Hanpumep, Npu OTpbIBE TBEPAOrO Te/a OT ONOPHOI NoBEPXHOCTY). CBA3W ONpeaenstoTcs
CUCTEMOIi ypaBHEHWIA, pa3MepHOCTbL KOTOPOI He A0/MKHA NPEBbLILATL YUC/0 CTENEHe cBo6opbI.

3.9

MO6UNbHbLIN po60oT (mobile robot): Po6oT, cnocob6HbI nNnepeaBuraTtbCA NoA CBOMM COOBCTBEHHbLIM
ynpaBneHvemM.

[1]. [NyHKT 2.13]

3.10 TpaHCNOpPTHbIV po6OT (transport robot): Mo6WAbHbLIA Po6OT, NpeAHa3HauYeHHbI ANa nepemMeLLeHmns
Ha cBoel nnatopme PU3nYeCcKnX 06 bEKTOB.

3.11

A3blK NporpaMmupoBaHusa (programming language): S3bik, NpegHasHaYeHHbIA AN NpeacTaBneHuns
nporpamm.

MpumedaHune — KTpaguumMoHHbIM A3bIKam NPOrpamMMMpOBaHKs NMPOLEAYPHOTO TUMNa OTHOCST, Kak NpaBusio,
A3bIKU 41 NPEACTaBEHUS NPOrpamMMm B BUAE NOC/eA0BaTeIbHOCTU NPeanmcaHs.

[FTOCT 28397—89. Tabnuua 1. nyHKT 1]

MpuMeyaHue — B HacTosileM cTaHAapTe UCNOJb3yeTcs paclipeHne AaHHOTO TepMUHa B hopme
«513blK NPOTPaAMMMUPOBAHUS KOMMNbIOTEPA» ANS TOro, YTo6bI OTANYATL ero oT 3.12.

3.12 A3blKk NporpaMmMupoBaHunsa fgeiicteuii po6oTta (robotactivity programming language): A3bik, npes-
HasHauyeHHbIli 4N npeAcTaBfeHnsa NporpaMm hyHKLUOHUPOBaHUS po6oTa.

MpumevaHunsna

1 KomnbloTepHas peasnsaums onepaTopos A3blka NporpamMMMpoBaHns AeiicTBuMiA poboTa ocyllecTBnseTcs ¢ no-
MOLLbO A3bIKOB MPOrpamMM1poBaHus komnbloTepa (3.11).

2 f3blkv NporpaMmMMpoBaHus AeiicTeuil poboTa No3BOAIOT ONPeAenaTh Nocefosare/IbHOCTb AelicTBUIN poboTa B
TEepPMMHaX KOOPAWHAT, TPAEeKTOPUiA, BbINOMHSAEMbIX 3a4a4, CEHCOPHbIX AaHHbIX, peakLuii Ha BHeLLHWe BO3AeCTBMA U .M.

3.13 komnblOTepHaa cuctema poboTa (robot computerized system): Komnnekc annapatHo-nporpam-
MHbIX CPeACTB, BK/OUAOLWMX B Ce65 KOMNbIOTEPbI, MMKPONPOLLECCOPbI 1 ApYre BblYNCANTE bHbIE YCTPOCTBA,
CHabXXeHHble COOTBETCTBYIOLW MM NPOrpaMMHbIM 06ecneyeHnem v ynpasnsatowme po6otom u/mnam obpabdathbi-
BalLLMe CEHCOPHYO UHOPMaLNIO.

3.14 peanunsauna a3blka nporpammMmumpoBaHua (programming language implementation): MporpaMMHo-
annapaTHble cpefcTBa, obecneynsatoLime paboTy KOMNbIOTEPHON CUCTEMbl po6oTa coriacHo TOMY UK MHOMY
cTaHAapTy A3blka NPoOrpamMmMmupoBaHuns.

MpuMeyaHne — SA3bIKM NPOrPAMMUPOBAHUSA KOMMLIOTEPOB CTPOATCS B COOTBETCTBUM CO CTaHAapTaMu A3blka
MporpamMMy1poBaHus (B COOTBETCTBIY C €10 ONUCAHNEM), ONPEAESISIEMOTO Kak (hopMasibHasi 3HaKkoBasi cCUcTeMa, NpeaHasHa-
YeHHas! LN 3annCK KOMMbIOTEPHBIX NPOrpaMM 1 ycTaHaBMBatoLLas HAG0P NIEKCUYECKMX, CUHTAKCUYECKUX Y CEMaHTUYECKMX
npasus, onpeaensowmx BHELLHWIA BUA NPOrpamMMbl 1 AeiiCTBUSA, KOTOPbIE BbIMOMHWAT BbIMUCUTENBHOE YCTPOACTBO. OanH
CTaHAapT A3blka NPOrpaMM1poOBaHna MOXET MMETb HECKO/bKO peann3aLnii, No3BO/ISOLLMX NPe06Pa30BbIBaTL NPOrpaMmbl
Ha AA3blke NpPorpaMMMpoBaHus B Noc/ief0BaTeIbHOCTU MHCTPYKLUWIA NpoLieccopa uian Mykponpoleccopa.

3.15 napagurma nporpamMmupoBaHusa (programming paradigm): Peanusyemas s3biIkoM Nporpammupo-
BaHMA MO/ E/b BbIUNCIEHWIA.

MpumeyaHne — A3bIK NPOrpaMMNPOBaHNS MOXET OHOBPEMEHHO MOAAEePXMBATL HECKO/IbKO Moaeneli Bblunc-
NeHuiA.

3.16
TpaHcnsAuua nporpamMmsbl (program translation): NMpeo6pasoBaHne nNporpamMmmbl, NpeacTaBAeHHOM Ha

OlHOM A13blKE MPOrPaMMUpPOBAaHUS, B MPOTPaMMy Ha APYrOM si3blKe W B ONpesesieHHOM CMbIC/1€ PABHOCW/Tb-
HY0 NepBoiA.

[FOCT 19781—90, Tabnuua 1. nyHkT 50]
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3.17

TpaHcnaTop (translator): MporpamMma Unu TeXHUUECKOe CPEACTBO, BbINO/HALLME TPAHCAALNIO NPO-
rpammbi.

[FOCT 19781—90. Tabnuuya 1. nyHKT 38]

3.18

KOMNUAsiLMA nporpamMmmsel (program compilation): TpaHcnsAUMs NPorpamMmbl € 3blKa BbICOKOTO YPOBHS
B (hopMmy, 613KYI0 K NpOrpaMmMe Ha MaLlMHHOM SI3bIKE.

[FOCT 19781—90. Tabnuuya 1. nyHKT 51]

3.19

komnunstop (compiler): MporpaMma WM TEXHWYECKOE CPEACTBO, BbIMOMHAWLWME KOMOUAALUIO NPO-
rpaMMbl.

[FOCT 19781—90. Tabnuuya 1. nyHKT 40]
3.20

MHTepnpeTauus nporpammbl (program interpretation): Peanusauns cMbiciia HEKOTOPOTO CUHTAKCUYECKM
3aKOHYEHHOTO TeKkcTa, NpeACcTaBNeHHOro Ha KOHKPETHOM si3blke.

[FTOCT 19781—90. Tabnuua 4. nyHKT 1]
3.21

UHTepnpeTaTtop (interpreter): MporpamMmMa Wy TeXHUYECKOe CPeACTBO, BbIMOMHAWLME NHTepnpeTaLuto
nporpammsi.

[FTOCT 19781—90. Tabnuuya 1, nyHKT 43]

3.22 umnepaTnBHOe NnporpammupoBaHue (imperative programming): Mapagurma nporpammmpoBaHus,
KoTopas onucbiBaeT AeiiCTBUS HAAAaHHbIMU, BblpaXaloLWnMNcs B TepMUHax nocnefoBaTelbHOCTEl KOMaHA,.

3.23 geknapaTtuBHoe nporpammMmupoBaHue (declarative programming): Mapagurma nporpammmpoBaHus,
KoTOopas onucbiBaeT AeACTBUA HafAaHHbIMU B BUJE BbiPaXEHUA onpeaesieHunit.

3.24

CTPYKTYpHOE nporpammMupoBaHue (structured programming): MeToz NoCTpOEeHUsi NporpaMM, UCMosb-
3YIOLMIA TONBKO MEPAPXMYECKU BNIOXKEHHbIE KOHCTPYKLWU, KaXAas U3 KOTOPbIX UMEeT eNHCTBEHHYIO TOUKY
BX0O4Aa U eAMHCTBEHHYIO TOUKY BbIXOAA.

[FTOCT 19781—90. Tabnuua 1. nyHKT 46]
3.25
napannenbHble npouecchkl (parallel processes): Mpoueccbl 06paboTKM AaHHbIX, Y KOTOPbIX MHTEPBasbI

BPEMEHW BbINOSIHEHUSA NEPEKPbIBAOTCA 3@ CUET MCMO/Ib30BaHUA Pa3/INYHbIX PECYPCOB OA4HO U TOW XXe CUCTEMBI.

[FTOCT 19781—90. Tabnuuya 1. nyHKT 85]
3.26

cuctema nporpammuposaHus (programming system): Cuctema, o6pasyemas s3blkoM nporpaMmmpoBa-
HUS. KOMNUAATOPAMMW UM MHTEpNpeTaTopammn NporpaMm, NpeAcTaB/ieHHbIX Ha 3TOM S3blKe COOTBETCTBYIOL et
[OKyMeHTaumel, a Takke BCNOMOraTe /isHbiIMU cpeacTBaMu 471 NOArOTOBKM Nporpamm K goopMe, NpuUroaHoii
LANS BbINONHEHUS.

[FOCT 19781—90. Tabnuuya 1. nyHKT 21]
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3.27

pacnpepeneHHas uHdopmaynoHHaa cuctema (distributed information system): WHdopmayoHHasn
cuctema, 06bEKTbl AaHHbIX /MK NpoLecchl KOTOPOW hU3MYeckn pacnpesensaTca Ha Be uam 6onee KOM-
NbTEPHbIE CUCTEMDI.

(TOCT 34.321—96. nyHKT 2.40]

3.28 akTop (actor): OTo6paxeHne B NnporpaMmMe CEHCoOpa Uau MexaTpoHMOro yCTPONCTBa, BXOAALLEr0 B
coctaB po60Ta, B BUAE BbIYNC/TMTENBHOI CYLLHOCTW, 06MEHVBaIOLLencsa CO06LEeHNAMN MO TM6KMM MPOTOKoAaM
B pamkax pacnpefeneHHoi nHhopmaLoHHON cucTeMsl.

3.29 06beKkT nporpamMMHOro ynpasaeHus (program control object): COBOKYNHOCTb MCNOSTHUTENbHbIX
YCTPOWCTB M CEHCOPOB, COCTaB/IALWUX PO6OT, 06beANHEHHbIX KOMMNbLIOTEPHO CUCTEMON U OCYLLLECTBAAOLNX
ynpaBfieHne cTeneHs My NoABMXHOCTU MeXaHWYecKol cucTemsl.

3.30

ceteBas CTpykTypa {network structure): MHOX€eCTBO, YaCTUUYHO YNOPSAAOUYEHHOE TaK. YTO MO KpaiiHel
mMepe AN HEeKOTOPbIX 3/1eMEHTOB MHOXEeCTBa cyuiecTByeT 60/1ee 04HOI0 NpPe/LecTByoLero.

[FOCT 20886—85. npunoxeHue, NyHKT 4]

3.31

nepapxuuyeckaa ctpyktypa (hierarchical structure): MHOXeCcTBO, 4YaCTM4YHO ynopsiA04YeHHOe Tak, YTo
cylw,ecTByeT POBHO OfVH 3/1EMEHT 3TOT0 MHOXeCTBa, He MMelLwWnii NpeaLlecTBYIOLLEro, a BCe OCTaslbHble
3/1IEMEHTbI UMEIT POBHO OAUH NPeALIeCcTBYOLLNIA.

[TOCT 20886—85. npunoxeHune, NyHKT 5]

3.32

06bEeKTHO-OpMEeHTUpOBaHHOEe nporpammupoBaHue; OOM (object-oriented programming): MeTtoa
NOCTPOEHMNA NPOrpaMm Kak COBOKYNHOCTEW 06bEKTOB U K/1lacCOB 06BEKTOB, KOTOPbIE MOTYT BbI3blBaTb APYr
apyra ansa sbl6opa u BbINOSIHEHUSA onepauuii.

MpumMeyaHue — OOLEKTbI COCTOAT U3 AAHHbIX U onepauuii Hag AaHHbIMU.
[FOCT 19781—90, Tabnuua 1, nyHKT 47]

4 Knaccuukayma cuctem nporpaMmmMmmpoBaHus
4.1 O6wmne NonoxeHus

MporpamMmmHbie CEHCOpPHbIE U ynpaBAasiolWwme cucTeMbl pob0oTOB pasnuualoT nNo meTojam nporpammu-
poBaHMA Ha pasHbiX YPOBHAX abcTpakuum (cMm. 5), no meTogam B3aumopgeicTBus ¢ onepatopom (cM. 6), no
cnocob6am opraHm3auuu nporpaMMHoOro obecneyeHns n 06bLEKTOB MPOrpaMMHOro ynpasfieHusa (cm. 7), no
PyHKLMOHANbHOMY Ha3HavyeHuto (CM. 8). [laHHble cUCTeMbl PO6OTOB MMelT oblme knaccuukaymoHHble
NpU3HaKkM No pasfeneHnto N0 BPeEMEHU Ha 3aTanbl UCNONHEHUA (CM. 4.2) 1 NO NPUMEHSEMbIM NPOrpaMMHbIM
TexHonoruam (cm. 4.3).

4.2 3Tanbl UCNOTHEHUS NPOTPaMMbl yNpaBaeHns yHKLMOHWpOBaHneM po6oTta

MporpammHbie CMCTEMbI PO60TOB (DYHKLUMOHMPYIOT B TPEX OCHOBHbIX pexumax:

- MHMUManusauus paéoThbl;

- BbINOJIHEHWE OCHOBHOTO LMKNA;

- 3aBeplueHune paboThl.

JTan vHuymanusauum paboTbl BKAOYaeT B ceos;

- BK/IlOYEHNE OCHOBHbIX KOMNOHEHT po60Ta;

- camoTecTWpOoBaHMe U 4UarHoCTUKY C UHOPMUPOBaAHMEM onepaTopa 06 06HaPYXEHHbIX OWNGKaXx;

- nepexoj B CTapTOBOE COCTOSIHUE NPOrPaMMHOI CUCTEMbI M MEXAHWYECKUX KOMMOHEHT po6oTa.

3Tan BbINO/IHEHUA OCHOBHOTO LUKNa BKIOYaeT B Ce6S:

- (bopMMpoBaHWe NPOrpPaMMHOrO ynpaB/ieHUsl HA OCHOBE NEPUOAUYECKN U3MEHsieMOoi Lenn paboTsl
U/MAN NCNIONHAEMON MUCCUU, 3aaBaeMblX Yepes BbllecTosWw e yCTPoicTBa UNU OT ONepaTopoB npu cynep-
BW30PHOM ynpaBfieHWn (T.e. OTC/NEXUBaHWE NPOrpaMMHbIX TPAEKTOPU B peXumMe KOHTYPHOro ynpaBfeHus.
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nepemelleHve B 3aaHHy0 TOUKY B peXuMe NMO3ULMOHHOrO ynpasieHns, aHannm3 cocToAHNA cpefbl U poboTa,
BbINO/IHEHME YapHbIX, MOUCKOBbLIX U TOMY NOA0G6HbIX ABMXEHWUIA);

- hbopmupoBaHue BO3AENCTBMI HA NCNONHUTENbHbIE OPraHbl, BkOYas ABUraTenn, MaHunynaTopbl, Mu-
KPOYOHbI. NPOEKUNOHHbIE YCTpOiicTBa U T.M,;

- B3auMMoOpfeiicTB/e C UCMOMHUTENbHBIMW 3/1IEMEHTaMUN Yepes ApaiiBepbl;

- B3auMMmopeiicTBie C gaTyukaMmy 06paTHOli CBA3W (CeHcopaMu) U BHECEHUE B NaMATb AaHHbIX OT HUX;

- dunbTpayuio n npegobpaboTky nonyyaemoit MHpopmaLmm, B TOM Yncie Ha OCHOBe 3anucei u3 gon-
roBpeMeHHOo namaTy;

- MOHWTOPWHTI COCTOSIHUA pob6oTa, ero KOMMNOHEHTOB M Ccpe/bl HA OCHOBE KOMM/IEKCHOTO aHann3a 3agad
nporpaMMHOro ynpasieHna 1 nokasaHuii faTymkoB o6paTHoOli CBA3N;

- MHTepnpeTauuio faHHbIX Ha OCHOBE eyKTUBHbIX WK UHbIX NpoLeayp.

JTan 3aBeplweHna paboTbl BKAOYaeT B cebs:

- aHasnn3 oWwmnbOoK, NOoSyUYeHHbIX B Npouecce paboTbl, U UX 3aNUCb B [O/ITOBPEMEHHYI0 NamMsATb 418 Mo-
crneayloulero aHannsa,

- nepexof B 3aBepliatoLiee COCTOAHNE NMPOrPaMMHOM CUCTEMbI U MeXaHUYeCcknX KOMMNOHEHTOB po6oTa.

4.3 KnaccumkaynoHHble MPU3HaKN NPUMEHSEMbIX NPOTrpamMMHbIX TEXHOMOTNIA

CucTembl NporpamMMunpoBaHns KnaccuuunpyoT no creaywmnum npusHakam:
1) no napagurme NnporpaMMmpoBaHns:
a) uMnepaTtuBHOe NporpaMmMnpoBaHune;
6) geknapaTtvBHOe NporpaMMupoBaHue;
B) CTPYKTYpHOE nporpaMmupoBaHue:
2) NO Ha/INYNK BCTPOEHHbLIX CPeCTB napansiennsauunu:
a) ¢ napannenbHbIMU Npoueccammn:
6) 6e3 napannesnbHbIX NPOLECCOB;
3) N0 HaNMuM NOAAEPXKKN TEXHONOIMMN 06 BEKTHO-OPUEHTUPOBAHHOIO NporpamMmmupoBarHuns (OOTMM);
a) c nogaepxkon OOM;
6) 6e3 noaggepxkn OOTM.
Mpumep — Hanbonee pacnpocTpaHeHHbIMU UMNepaTUBHbIMU A3blkaMy NPOrpaMMnpoBaHuns obLwero Ha-
3HaYeHs C pas/IMyHbIMU BCT POEHHbIMU BO3MOXHOCT AMU noggepxku OOr, B nopsAfKe yBeIMYEHNA UX Bbipasu-
TeNbHbIX BO3MOXHOCTEN, aBnatTcsA: Anron 60. Anron 68, C, C++, C#un T.4.

4.4 Cuctema umnepaTuBHOro NporpammmnupoBaHns

Mapagurma MnepaTUBHbIX A3bIKOB — OMMUCaHWe NociefoBaTeIbHOCTN AeNCTBUII Yepe3 Habopbl nocne-
foBaTe/lbHbIX KOMaH[, CMCKOB KOOPAUHAT U T. f., U3MEHSALWMNX COCTOsAHNe poboTa UAn nporpaMmel. Takue
A3bIKM NPOrpamMMMpoBaHnNA KOMMNblOTepa obuiero HasHadyeHnus, kak C. Fortran. Pascal un Python, asnsawoTtca
TUNUYHBIMU NpeCcTaBUTENAMN JaHHON napagnrmbl, a NporpamMmMbl Ha HUX SIBASIOTCSA HE YeM UHbIM, KakK nocne-
[0BaTE/IbHOCTAMU UHCTPYKUWUA. AHANOTUYHO YCTPOEHbI U CNeunann3npoBaHHblie A3bIKM NporpaMMmupoBaHns
felicTBuii po6oToB, Hanpumep s3blk KRL. paspaboTaHHblii dhupmoii KnKAans csomx po6oTos.

B HU3KOYpOBHEBLIX fA3blkax NPOrpaMMupoBaHusa KomnbloTepa (Hanpumep. Accemb6aep) cCOCTOAHUEM
MOTyT 6bITb NamMATb, PerucTpbl U narnm, a UHCTPYKLUUSIMW — KOMaHZbl, KOTOpble NoAJepXuBaeT LieneBoi
npoueccop. B ssbikax 60nee BbicoKoro yposHs (C, Fortran . Pascal) noaBuancb nepeMeHHble, a UHCTPYKLUK
npefcTaBnsAlOT KOMMIEKCHble onepauuu, 3aHMMalrolime COTHU CTPOK Ha fA3blke Accembnepa. B cosBpemeH-
HbIX BbICOKOYPOBHEBbIX fi3blkax nporpammuposaHua KomnetoTepa (Python. C#, Lisp) maHunynuposaTtb pas-
pelwaeTtca NUWb nepeMeHHbIMU. Kak npaBuio, B TakMx f3blkax (MMnepaTuBHble, 06 Eero HasHauyeHus) 4acTo
MCNo/b3yloTCA onepartop NpucBanmBaHWs U NEPemMeHHble, YTo 3aTpyAHAeT oTNafKy nporpaMm v NpuBoAMUT K
BO3HMKHOBEHUIO creunduyeckmx ownbok. OfHaKo Takme A3blkKM OKasblBalOTCA 3HAYMTENbHO GAuxe fekna-
paTuBHbLIX K BHYTPEHHEl apXMTeKType npoLeccopos, 3a CYeT Yero cpeAcTsa paspaboTkm 41 HUX NOSABUIUCH
paHblle 1 opraHn3oBaHbl OHW MpPOLLE.

4.5 Cnctema feknapaTMBHOIo nporpaMmmpoBaHmns

MapagurmMa geknapaTUBHbIX SI3bIKOB — OMUCaHWe XenaeMoro pesynbTata U YC/I0BUIA €ro nonyyeHus.
PazgensoT ABa noaxofa K NOCTPOEHUID CUCTEM [AeKNapaTWBHOro NporpaMMupoBaHus — noruyeckoe npo-
rpaMMupoBaHve U PYHKLUUOHAILHOE NPOrpaMMUpoBaHme.

Nornyeckoe nporpaMMypoBaHne — 3TO MeTOZ, NMOCTPOEHUSI MPOrpamMMbl Kak COBOKYMHOCTU JIOTMYECKUX
npaeua c NpefBapuTesibHO ONpefeseHHbIMU anropuTMamMmn s 06paboTKU BXOAHbLIX faHHbIX NPOrpaMMsl B
COOTBETCTBUM C ee NpaBuiamu. MpumMepom Takoro noaxofa siBnsieTcs A3blk Prolog, 0CHOBaHHbIN Ha ncuncneHun
npeaukaToB 1 aBTOMaTUYECKOM [0Ka3aTe1bCTBE TEOPEM.
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B dhyHKLMOHANbHOM NMPOrpaMMypoBaHUY NPOLLECC BbIYNCIEHWI TpakTyeTCs Kak BblUMCEeHNe 3HaYeHNA
(hYHKUUIA B MaTEMATUYECKOM MOHMMaHUKU. M03TOMY B NporpaMmme OTCYTCTBYHT COCTOAHUSA, a 3HAYUT U nepe-
MEeHHble. ITO NO3BO/SIET CYLLECTBEHHO YNPOCTUTbL pa3paboTKy napanfiefibHbiX NporpamMmm v npuban3nTbL TEKCT
nporpamMmmbl Ha Si3blke NPOrpaMMMpOBaHUA K MaTeMaTuyeckoi sanucu. OTCyTCTBME NPUCBaMBaHWiA U 3amMeHa
MX Ha onepauuy NOPOXAEHNA HOBbIX AAHHbIX NPUBOAAT K HEOOGXOAMMOCTM MOCTOSHHOIO BblAENEHUA NaMATH,
a HecTporas mMofeflb BblYUCNEHUI NPUBOANUT K HeNpeAckasyeMoMy Mopsaaky Bbi3oBa hyHKUWiA. DTOT Noaxon
Hanbosee 4acTo NCNONb3yeTCA NPU peleHnn 3agay NCKYCCTBEHHOTO nHTennekta. Npumepamu A3bIKOB PYHK-
LMOHanbHOro nporpammupoBaHusa asnsattca Haskell n Lisp.

OnncaHHble BbllWe NOAX0Abl MOTYT NCNOMb30BaTLCSA OAHOBPEMEHHO, Hanpumep a3blk Accembnepa —ans
nporpaMMmMpoBaHns MUKPOKOHTPONepoB po6oTa, si3blk C — ANs co3faHusi nporpaMMHoro o6ecneyeHus
60pPTOBOro KOMMNblOTEPA U A3bIK Prolog — ANA NOCTPOEHUA CUCTEMbI NPUHATUSA PELUEHUNA.

4.6 MeToabl MOCTPOEHUA NporpamMmm

HenocpeaCTBEHHO NPV NPOrpamMMMpPOBaHWM MOTYT UCNO/Mb30BaTbCS NPUBELEHHbIE HUXE METOA0M0TUN
NN X KOMBMHaL UK.

4.6.1 CTpyKTypHOe nporpamMMmupoBaHue

CTpykTypHOe nporpammuposBaHue (no NOCT 19781) npegcTaBnser MeTof MOCTPOEHUA Mporpamm,
MCNONb3YIOLWNIA TONBKO Mepapxmyeckn BNOXEHHbIe KOHCTPYKLUMUU, Kaxaasa U3 KOTOPbIX MMeeT eMHCTBEHHYIO
TOYKY BXOfia U €AUHCTBEHHYI0 TOYKY BbiXOA4a. B CTPYKTYypHOM NporpamMupoBaHnum MCMNosb3yloTca Tpu Buaa
CTPYKTYp, CBA3aHHbIX C nepejayeil ynpasneHus: nocrnefoBaTeflbHasA, YC/I0BHOIO nepexoja u Lukanyeckas.

4.6.2 O6bEKTHO-OpPUEHTMPOBaAHHOE NporpaMmMupoBaHne

O6BbEKTHO-OPNEHTUPOBAHHOE NporpammMmupoBaHue (no FOCT 19781) npeactaBnseT MeTo4 NOCTPOEHMUA
nporpamm B BMAE COBOKYNHOCTU OO6BHEKTOB M KNAaCcCOB O06BHEKTOB, KOTOPble MOTYT Bbl3blBaTb APYr Apyra AN
BbIGOpa 1 BbINOMIHEHMA onepavyuid.

MpumMeyaHune — OB6BLEKTbI COCTOAT M3 JaHHbIX W onepaunii Hag AaHHbIMU.
4.6.3 ATEHTHO-OpPNEHTMPOBAaHHOEe NporpamMmmnupoBaHue

ATE€HTHO-OpPUEHTUPOBAHHOE NpOrpaMMuUpoBaHue NpeacTaBNseT pPasHOBUAHOCTL NPeAcTaBNeHUs Npo-
rpamm. B KOTOPOI OCHOBOMOMAraloWnMIU KOHLENUUAMMN SIBASIIOTCS NOHATUA areHTa U ero MeHTasibHoe nose-
[leHne. 3aBuCslLee OT CPeAbl, B KOTOPOU OH HAXOAWTCS.

4.6.4 KOMNOHEHTHO-OPUEHTUPOBaAHHOE NporpaMmMupoBaHune

KOMNOHEHTHO-OpUEHTUPOBaHHOE MnporpaMMupoBaHne npeacrasisdeTr MeTo[0/10r1i0, OCHOBAHHYIO Ha
NOHATUN KOMNOHEHTA — HEe3aBUCUMOIo Moayna nporpaMmMHOro Koga, npegHasHadyeHHoOro An4a noBTOPHOro uc-
Nno/1b30BaHUA N pa3BepTbiBaHUA, KOTOprI7I peanun3yeTca BBuaAe MHOXeCTBa A3blKOBbIX KOHCprKLU/II7I (Hanpmmep,
Knaccos B 06beKTHO-OpVIeHTI/IpOBaHHbIX ﬂ3bIKaX), OGLGAMHEHHI:IX no o6u.|,emy Nnpun3Haky n opraHn3oBaHHbIX B
COOTBETCTBUM C YyCTAHOB/IEHHbLIMW NMpaBuiaMn N orpaHNYEeHnAMN.

4.6.5 O606LWeHHOE NpOorpaMMupoBaHume

0606LeHHOe NporpaMmmMupoBaHe NpeacTaBiseT MeTogo/ornio, 3ak1o4alLWylcs B TakOM onucaHum
[aHHbIX U aITOPUTMOB, KOTOPOE MOXHO MPUMEHSITb K PA3/IMUHBIM TUMNaM AaHHbIX, HE MEHSISi CaMO 3TO OnucaHue.

4.6.6 T'padnyeckan cuctema P-TexHOMOTMKU NporpaMmMmupoBaHuns

padunyeckas cuctema P-TexHonormu nporpammuposaHua no FOCT 19.005 npeactasnseTt nporpammy
B BuAe P-CxeMbl — HarpyXXeHHOro no gyram opueHTUpPOBaHHOro rpada, n3obpaxaemoro ¢ NOMOLb BEPTU-
KafbHbIX 1 TOPU3OHTAsIbHbIX IMHWIA U COCTOALLETO N3 CTPYKTYpP (NoArpadoB), kKaxaas n3 KOTOpPbIX UMeeT TO/bKO
OMH BXOA M OAWH BbiXoA. [laHHass MeToA0N10rna ABNAETCA paclpeHmnemM CTPYKTYPHOTo nporpamMmmumpoBaHus
Ha AByMepHOe NpoCTPaHCTBO.

5 MeToabl nporpammunpoBaHmnsa po60TOB, YPOBHU abCcTpakumn
5.1 O6uwwne nonoxeHus

KoHeuYHbIM pe3ynbTaToM UCNOIHEHUsI NPOrpaMMbl POGOTOM ABSAETCA U3SMEHEHUE ero NPOCTPAHCTBEHHbIX
AN MHEPOPMALMOHHBIX NapameTpoB.

MporpammMmupoBaHne MOXeT ObiTb OCYLECTB/IEHO Ha CneaylLWwnux ypoBHAX abCcTpakumum:

- YpOBEHb NporpaMMmnpyemMoi norukn (Hambonee HU3KUIA YpoBeHb abCcTpakuum);

- HU3KNIA YpOBEHb NMpoueccopa (Mukponpoueccopa) nam podoTa:

- BbICOKMI YypOBEHb Npoleccopa unu po6ora.
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MporpamMmbl, COCTaB/eHHble HA 60N1ee BbICOKOM YypOoBHe abCTpakyum € NOMOLL b0 CUCTEM NPOrpaMmMupo-
BaHMWs. TpAHCAUPYOTCS Ha 60/1e€ HU3KNE YPOBHM, YTO B KOHEYHOM WUTOre MPUBOAUT K UBMEHEHWIO HEO6X0AUMbIX
napameTpoB po6orTa.

5.2 YpoBeHb nporpaMMupyemMoit n10rmku

MporpamMmupoBaHMe Ha ypoBHE NPOrpamMmMupyeMoil NOTUKM MOXET OCYLLeCTBNAATLCS C UCMOb30BaHNEM
nporpamMmMupyemblix 0rMYeCKUX nHTerpanbHbix cxem (MINC), 3akasHbix VIC. 31EKTPOHHbIX YCTPONCTB C XeCTKOW
NOTUKOM MNKM annapaTHbIX CpefcTB, HaNpMMep C UCNOb30BaHWEeM HaBGOpHOI NaHenn unu ¢ nepecTaHoBKOM
ynopoB B po60oTax C LMKI0BbIM yrpaB/iieHneM.

5.3 Huskuii ypoBeHb npoueccopa n poboTa

MporpammupoBaHne Ha HU3KOM YPOBHE YHMBEPCA/SIbHOTO MK CreLnann3npoBaHHOro npoleccopa ocy-
LecTBseTCA Ha A3blke Accembnepa UM Makpos3bIke.

Lienbto nporpaMmMumpoBaHuns Ha HU3KOM ypoBHe po6oTa, B OT/IMUMe OT NpOorpaMm, NCNO/b3yeMblX Ha HU3KOM
ypOBHe npoueccopa, ABMsSeTCS He M3MEeHEeHNe COCTOAHNA npoLeccopa, a u3MeHeHne cocTosHUS po6oTa. Mpo-
rpaMMbl HA3KOTO YPOBHS [/18 NPOrpamMmMupoBaHmnsa AeiicTBhii poboTa NMILYTCA Ha A3blkax NPOrpaMMnMpoBaHuns
KoMMbloTepa, NO3BOMAOWMNX HENOCPeACTBEHHO YNpaBaAaTs NOpTaMn BBOAA-BbIBOJA KOMMNbIOTEPHOI CUCTEMBI
po6oTta. Kak npaBusio, faHHbll CNOCO6 NporpamMmMupoBaHnsa poboTa ncnosb3yeTcs paspaboTynkom poboTa u
CKPbIT OT KOHEYHOrO Mosb30BaTeNs.

MporpaMmMbl HWU3KOrO YpPOBHSA, ynpaBsnsiolmne geicTBuAMU poboTa, UCNONb3YOTCA pa3paboTumkom po-
60Ta B KayecTBe OCHOBbI AN peann3aLun onepaTopoB sidbika 60/1ee BbICOKOrO ypoBHA (CM. 5.4), KOTOpbIi
npefocTaBnseTcs Nonb3oBaTesnto ANs NporpaMMMpoBaHnNa KOHKPETHbIX NpuioxeHuii. Ecnu paspaboTunk He
npeanonaraeT nporpammupoBaHve feiicTBuii poboTa nosb3oBaTesieM, a caM onpejensieT BeCb guanasoH
BO3MOXHbIX fielicTBUiA po6oTa, To NnporpamMmMy (yHKLMOHMPOBaHMA po60Ta Ha HU3KOM YPOBHE OH 3anucbiBaeT
B MOCTOAAHHYIO MaMATb CUCTEMBI yNpaBieHns po6oTa, K KOTOPOil y nofb3oBaTens HeT gocTyna. B yacTHocTw,
TakuM cnoco6om MoxeT 6biTb peann3oBaHO ynpaBieHne poboTOM B KONUPYOLWEM pexuMe UM B pexunme
LeneykasaHus.

5.4 BblCOKWI1 ypoBeHb npoLueccopa n poboTa

MporpammMupoBaHMe Ha BbICOKOM YpPOBHe npoueccopa OCyLIecTBASETCA C WCMO/b30BaHUEM S3bIKOB
MMNepaTUBHOIO UK AeknapaTUBHOrO nporpammupoBaHus, Takux kak C, Fortran. Pascal. Python. C#. Lisp,
Prolog v gpyrue.

MporpammupoBaHne Ha BbICOKOM ypOBHe poboTa ocyuliecTBAAeTCS C MCNofib3oBaHMeM npobaemHo-
OPUEHTUPOBAHHbIX A3bIKOB. BONbLWMUHCTBO KPYMHbIX NPOM3BOAMNTENEN POOOTOB NCMO/Mb3YIOT COGCTBEHHbIW A3bIK
nporpaMmupoBaHus feiicTBuin po6ota, obecneymBarLLnii 3agaHve:

- XecTKoli nocnefoBaTeNlbHOCTU ABUXEHWUN;

- 3afjaHve mocnepoBaTeNbHOCTM ABUXEHWI B 3aBUCUMOCTW OT AaHHbIX, MOJly4aeMblX OT CEHCOPHOW
CUCTEMbI UK OT annapaTtHbIX YCTPONCTB TUNa ynpaBnsaoWwmnx naHenen nnm gxxoncTmkos:

- 3ajaHve nocnefoBaTe/IbHOCTU feliCTBUIA B TEPMUHAX pellaemMbliX 3a4ad.

Mpumepamu A3bIKOB NpoOrpaMmmMnpoBaHnsa felicTBMii poboTa BbICOKOro ypoBHs sBnstTcs RAPID (ABB,
Weeuuns). PDL2 (Comau, Ntanus), Karel (Fanuc, AnoHuna). AS (Kawasaki. AnoHuns). KRL (KUKA. F'epmaHus).
Inform (Yaskawa. AnoHus) n gp.

CnepyeT OTMeTUTb, YTO A3blKM MPOrpamMupoBaHnsa AelcTBUn poboTa BbICOKOTO YPOBHA, B CBOK OYe-
pefb. MOryT KnaccuuumpoBaTbCsi B 3aBUCMMOCTY OT CTENEHM NOAPOGHOCTH onucaHus Tpebyembix AeAcTBUIA
po6oTa, T.e. OT CTeNeHn aBTOHOMHOCTM po60Ta, Ha4YMHas OT NPOCTENNX A3bIKOB, NOAPOGHO ONUCHIBAKLLLNX
nocnefoBaTesibHOCTb ABMXEHWI CTeNeHen NoABMXHOCTN pob0oTa, 1 [0 A3bIKOB, ONpeAen AW X BbINONHAEMYIO
pob6oToM 3afavy WA Muccuio, BKIKOYas B3auMogeiicTBme ¢ 4pyruMu po6oTamu 1 AgbMuU.

6 MeTogbl B3auMogencTena onepartopa ¢ po6oTom
6.1 O6wure nonoxeHns

MeToabl B3aMmopgeiicTBus onepaTtopa ¢ po60TOM onpeAensAlTCcs TeMyW MporpamMMHo-annapaTHbIMy
ycTpoiicTBamu BBOJA-BbiBOAA MHOpMaLMuK, KOTOpble WCMOMb3yeT onepaTtop A1 ynpaBieHus po6oToMm u
nporpaMmmpoBaHusa geicTeuin pobora.

6.2 BzaumopgeiicTBue c UCnosb3oBaHneM 3ajaloLnx ycTpoiicTs

LaHHblli MeTog, B3aUMOAEeNCTBMA OCYLLEeCTBNAAETCS C MOMOLLbHO:
- KMHEMAaTMYEeCKU NOAOGHbLIX 3afalWnx MaHUNyaTOPOB;
- [XOICTUKOB;
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- KHonok/Tymb6nepoe;

- YCTpOIicTB BBOAA MHhOPMALUM B KOMNbIOTEP;
- nepanei;

- CW/IOMOMEHTMOI 06paTHOli CBSA3N.

6.3 3ByKOBOE B3ammMopeincTeune

[aHHblii MeToq B3anMOAencTBIUA OCYLLeCTBASETCS C NOMOLLbIO:
- 3BYKOBbIX CUTHA/IOB;

- peueBblx KOMaHa;

- CMHTe3sa peuu;

- pacnosHaBaHWUsi peyeBbIX KOMaHg.

6.4 BusyanbHoe B3ammogeiictaue

[laHHbIi MeToA B3aMMOeliCTBUS OCYLLECTBASETCS C MOMOLLbIO;

- )XecToB:

- BU3yaslbHbIX CUTHA/OB,;

- pacno3HaBaHWs BbipaxeHus nuua (MUMUKN);

- NONOXEHWS rNasHbIX A610K;

- oTo6paxeHusa aeincTeuii poboTa Ha akpaHe MOHUTOpa Yepes rpadpuyecknii HTepdenc nonb3oBartens
(GUI).

6.5 B3anmogeiicTBne yepes uepebpanbHble nHTepdeiichl

B3aumogelicTBue yepes uepebpasibHblie nHTepdelichl (HEAPOKOMNbIOTEPHbI MHTEpPhelic n nHTepdelic
MO3r—KOMMbIOTEP) 3ak/toyaeTcsi B NOAKAIOUEHUN YNPaBASIOLIMX KOHTYPOB po60Ta HENocpeACTBEHHO K LieH-
TpasibHOW HepBHOI CUCTEME Ye/T0BeKa 3a CUET INIEKTPUUYECKOTO UM INEKTPOMArHUTHOTO KOHTaKTa. Mpu aTom
OCYLLECTB/ISIETCS CUNTHIBAHNE MO3TOBbIX BOJIH PA3/IMYHON NPUPOAbI A5 UCNOMb30BaHUS B KOHTYPE yNpaB/ieHust.

6.6 B3anmopeiicTBue, ncnosb3ylouiee nHble 6MoMeTpruyeckme nokasatesnu

K MHBIM GMOMETPUYECKUM NoKasaTesisiM OTHOCATCS;

- 3/IeKTPNYECKOE HamnpsiXeHne B MbillLax Yel0BeKa;
- yAenbHasa 3N1eKkTpuyeckas eMKOCTb KOXMN YesioBeKa;
- NPOBOAMMOCTb KOXW (MUOTPaMMbl).

6.7 KomnnekcHoe B3anmogencteme

[aHHbIli MeToA B3anMoAeicTBMA OCHOBLIBAETCS HA OAHOBPEMEHHOM WCMNOJ/Ib30BAHUMN Pa3HbIX B3aUMO-
neincTBunii, Hanpumep:

- 3/1eMeHTbl 3MOLMOHANbLHOIO0 KOMMYHUKATUBHOIO NOBEAEHUS;

- MynbTUMOZalibHble UHTEepdecChbl.

7 OpraHusauusa B3aumMoaeincTBnsi NporpaMMHOro o6ecneyeHunst 1 UCNOTHUTENbHbIX
MexaHW3MOB POGOTOB, BK/IOUAs opraHu3aumnto napannesibHbiX BblUNCNEHNU

7.1 Cnoco6bl NporpaMMuUpoBaHus pacnpegefieHHbiX CUCTEM

CeTeBOe B3anMOAeNCTBME CTPOUTCH HA OCHOBE 3afaHnsi OCHOBHbIX BUAOB TOMOOMMN CETU:

- 6e3 3afaHHOI TOMOIOIMN — NPOrPaMMHO PerncTpupyeTcs eJUHCTBEHHbIN Po6oT;

- 6e3 ABHOI TOMONOTNN — pPO6OTHI He 06beAuHeHbl B CTPYKTYpPYy, HO MOryT B3aumojeiicTBoBaTh,
06MeHMBaTbLCA AaHHbIMU N0 CXxeme «1t060i ¢ No6biM». Takum 06pa3oM, B KOHKPETHbIe MOMEHTbl BpeMeHun
3Ta TOMOJIOTUA MOXEeT CTaHOBUTLCH Kak nepapxmyeckoii — B BUje fepesa CBA3ell, B KOTOPOM BCe 3/1EMEHTbI
CBfi3aHbl €MHCTBEHHbLIM 06pa3oM 1 Npu 3TOM Ha3HayeHa KOpHeBas BeplUKHa, Tak U B BUAE MPOU3BOJILHOA
rpacoBoii;

- C Mepapxuyeckoin Tonosorneit — po60oTbl 06beJUHEHDbI B MepapXMyeckyo CTPYKTYpY B BUeE AepeBa;

- c rpadhoBoii Tononormeit — po60Tbl 06befMHEHDbI B rpad)oBYy0 CTPYKTYpPY.

Mpu No6bIX TONOMOTNAX BO3HNKAET 3a4a4a CeTeBOro B3auMoeiicTens. [lna onmcaHmsa B3anmogeicTemns
po6OTOB B CETU MOXET 6bIThb UCMOb30BaHa BblYNCNTENbHAA MOE/b aKTOPOB. My/nbTUareHTHbIe TEXHONOTUN
ABMAIOTCA YaCTHbIM C/llyyaeM MOAENN BblYUC/IEHWI aKkTOPOB, C A4ONO/HUTENbHON NHTeNNeKTyannsaunei.

Kaxablii ceHCop 1 YyCTPOCTBO, a Takke poboT B Le/sioM oTobpaxalTcs B nporpamme akropa. AKTop
ABMAETCA BbIYNCANTENBHON CYLHOCTLIO, KOTOPAsi B OTBET Ha NO/TyYEeHHOE COO06LLeHVe MOXET OAHOBPEMEHHO:

- OTNpaBUTb KOHEYHOE YMNC0 COOBLEeHNI APYTUM aKTopam:
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- €034aTb KOHEYHOEe YNC/I0 HOBbIX aKTOPOB;

- BblbpaTb TMN NOBeAEHUSA, KOTOPbIA ByAeT NCNONb30BaH A0 creayoLwero coobweHns B CBON agpec.

MoxeT cyl,ecTBOBaTbL NPON3BO/IbHAS NOCNEA0BATENLHOCTb BblILEONUCAHHbIX f,eliCTBUIA, 1 BCE OHU MOTYT
BbINOMIHATLCSA NapassiesnbHo.

7.2 MpoToKONbI B3auMogehicTems

[Onsa obecnevyeHns HeNpPepbIBHOTO MOHUTOPUHIA COCTOAHMA po6oTa U ero KOMMNOHEHT, a Takke aHanusa
nocse BbINOSIHEHUA OCHOBHbIX paboT, Heo6Xxo0AUMO peann3oBaTb BefeHne NpoTokosia paboTbl U ob6ecneynTs
[OCTYN K HEMY KakK BO BpeMs BbIMO/THEHUS OCHOBHOTO LMKNa ynpaB/ieHus, Tak 1 No 3aBepLieHnn paborT.

MpoTokon pa6oTbl (Unu Wnend gaHHbIX) 4O/DKEH BKAOYaTb B cebs:

- METKY BpEMEHMU.

- [JaHHble 06 UcNnonHAeMol pob6oToM KOMaHAe WAn rpynne KoMaHa.

- BHYTpPEHHee cOCTOsiHMe po60Ta, BbipaXKeHHOe B KOMMNO3WL MW COCTOSAHUIA ero NnoACnCcTEM Y CEHCOPHbIX
[aHHbIX.

Mpu aTOM nNporpamMmHas cuctema MOXeT O6biTb OpraHu3oBaHa Cc napannefibHbiMU BbluncneHnamu. Ma-
pannenn3m MoxeT 6biTb N HEABHbIM.

Ha ypoBHe A3blKOB NpOorpaMmMnMpoBaHna NoAAepXKy napannenMsma peannsyroT cnegyowmmm cnocobamu;

- Ha ypOBHe onepayuWoHHOW| CMcTeMbl; NOTOKM U NPOLeCcChl;

- Ha ypoBHe s3blka: 6ubnunoteku, Hanpumep pthread. MPI;

- Ha ypoBHe fA3blka; AUPEKTUBLI KOMNuaaTopa, Hanpumep OpenMP B C++;

- Ha ypOBHe si3blka: napajurma, HanpvMmep peanusauvs mofenun aktopos B Ertang;

- Ha ypOBHe anroputma ynpasneHus.
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[11 WMCO 8373:2012 (ISO 8373:2012) Po60oTbl 1 poboToTEXHUYECKME cuctembl. CnoBapb
(Robots and robotic devices — Vocabulary)
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