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AHHOTaUMA: OOHOM M3 Camblx ObICTPOPA3BMBAKOLIMXCA OTpacnen sBnseTca poboToTexHWKa. [locKonbKy
YCTPOICTBA AaHHOM OTPACHM B HaLle BPeMS MPUMEHSIOTCS MOBCEMECTHO, TO M3 3TOrO CReayeT, YTo NPon3Bo-
QUTENN 1 pa3paboTumkn JOMKHbI 3HATb O FaBHbIX OMACHOCTSX M BapuaHTax OLEHKN JaHHbIX TEXHOMOrMiA, a
TakKe 0 CTaHAapTax, MCNOMb3YIOLNXCS B CTPaHaX, Ha TEPPUTOPUM KOTOPLIX OyAET peanv3oBbiBaTbCs NPOAYKT.
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Abstract: One of the fastest growing industries is robotics. Since devices in this industry are used everywhere
nowadays, it follows that manufacturers and developers should be aware of the main dangers and options for
evaluating these technologies, as well as the standards used in the countries in which the product will be sold.
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Ha cerogHsWHMA aeHb n3genus poBOTOTEXHWKM UCMONb3YKTCS BO MHOTMX 0Bnactax AesTenbHOCTY
yenoBseka. [MoHsTE «pOBOTY» CTano NOBCEMECTHO W3BECTHO Brarogaps haHTacTUYECKUM NPOU3BEAEHUAM U
chunbmam, KoTopble bygopaxaT CO3HaHWe He TONMbKO AEeTelt, HO 1 B3pocnbiX. MmeTb poboTa y cebs goma —
9T0 MeuTa Kaxaoro pebeHka. MockonbKy NpoayKumus poboTOTEXHUKM MCMONb3YIOTCA B pasHbIX OTpacnsXx, TO U
COBEPLLUEHCTBOBAHME JOKYMEHTOB, perynmpytoLwmx paboTty AaHHbIX U3OENui, JOMKHO npoucxoauTb. K Takum
AOKYMEHTaM MOXHO OTHECTU CTaHAAPTbI, KOTOpble hopMynMpytoT TpeboBaHusa k paboTe, ucnbiTaHnsaM pobo-
TOB U T.1.

lMepen Tem, Kak nepenTy k CTaHgapTam, XoTenock bbl paccMOTPETb ONAcHOCTH, KOTOPbIe He06X0aAMMO
yCTpaHUTb y po60TOB 1 POBOTOTEXHNYECKNX CUCTEM. K TaKUM OMACHOCTAM MOXHO OTHECTMU:

e  MexaHnyeckne onacHOCTU. [JaHHbI TN ONACHOCTEN BO3HWUKAET NO NPUYMHE OBWKEHNS, YBENMYe-
HWS1 JONYCTUMOM CKOPOCTW U T.4. OZHMM CROBOM MO MPUYMHE HENOMaLOK C KOHCTPYKLMEN.

e OnacHoCTH, CBSi3aHHbIE C 3MeKTpoobopyaoBaHNEM. [JaHHbI TMN BO3HWMKAET B CMEACTBUE HECO-
BnroaeHus npaBumn 1 CTaHgapToB 6e30MacHOCTM M HE MPUHUMATL BO BHUMAHWE XapakTepPUCTUKI SMEKTPOKO M-
MOHEHTOB.

e  OnacHoCTb, CBA3aHHas C 3PrOHOMMYHOCTBIO. [laHHAs ONacHOCTb CBsi3aHa C BbIBOPOM HenpasuIb-
HOro Au3aiHa 1 Hey[obHbIM YCTPONCTBOM.
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e OnacHocTb neperpesa. B faHHOM cnyyae, pa3paboTymki QOMKHbI Y4YnUTbIBATL TEMMEpaTypy, npu
KOTOPOW MOXET NPOU3ONTI BO3ropaHue 1 T.4.

e YpeamepHbin Wwyma. [laHHas onacHOCTb MPOMUCXOAUT Mpu paboTe uaaenuin poboTOTEXHUKM, NP
9TOM MopoXaast FPOMKUIA LLYM.

e  OnacHoctb BMOpaumn. OnacHOCTb MOSIBNEHUS Ype3MepHOi BUOpaLmn B xoge paboTbl NpoadykTa
poboToTexHMkK. [laHHas npobnema MOXET NPUBECTU K BOSHUKHOBEHMIO LLyMa UK JaXe K NOBPEXAEHMIO.

e OnacHocTb u3nyveHus. MU ugenus pobOTOTEXHUKM AOSMKHO COOTBETCTBOBATH Ge30nacHoOMy
[ManasoHy.

e HenpaBunbHbln MaTepuan. [laHHas ONacHOCTb MOXET BO3HUKHYTb HEBEPHO BbIOPAaHHOMO MaTepu-
ana coctasnstoLux pobora.

e  BnusHue yctponcts Bokpyr po6oTa. [laHHas npobnema MOXeT nosiBUTCA N0 NPUYMHE BOSHUKHOBE-
HWS! MOMEX, BbI3BaHHbIX YCTPOWCTBAMI OKPYXKatoLLMX u3nenne poboTOTEXHUKA,

Ytobbl NpeaoTBpaTUTL NOSIBNEHME NPO6ReM, CBA3aHHbBIX C BbILLEYNOMSHYTbIMI OMAacHOCTSAMM, He0bX0-
AMMO NPOBOAWTL CREAyHoLLMe BUAbI OLIEHOK B pOBOTOTEXHUKE:

e OueHka onacHbIx 30H. M3aenus poboToTEXHUKK, NPUMEHsIEMblE B OMaCHbIX 30HaX, JOIMKHbI COOT-
BETCTBOBaTL TPebOBaHNAM, KOTOPbIE perynupytoT paboTy Ha AaHHON TEPPUTOPUM.

e OueHka (yHKUMOHaNbHON BesonacHocTW. [JaHHOe TECTUPOBAHWE HYXHO ANsi rapaHTUPOBaHMS
BecnepeboiHomn paboTbl KOMNOHEHTOB NPOAYKLMK.

e  OueHka npouecca.

e TeCTMpoBaHWe Ha MexaHW4eckyto 6e30macHOCTb. [JaHHbI TMN OLEeHKM Heobxoaum Ans aHanusa
paboTbl M 6e3onacHOCTH. TecTMpOBaHMe NOMOraeT NPeAOTBPATUTL NOTEHLMamNbHbIe HECOOTBETCTBMS.

e TecTupoBaHWe Ha anekTpobe3onacHOCTb. 3TU TeCTbl MOMOraKT COOTBETCTBOBATL NPOAyKTaM po-
BoToTexHukN cTaHaapTam 6e30MacHOCTM B NPOLECCe SKCnyaTaLui.

e OueHka Npou3BOAMUTENBHOCTW. [JaHHBIA TUM TECTUPOBAHWS MOMOraeT rapaHTupoBatb becnepe-
BoitHyto paboTy npoaykTa.

e JKOMOrnYeckue ucrbiTaHus. TeCTUPOBaHWE OMAaCHOCTEN U3 OKpYXaloLen cpedpl, KOTOpble MOryT
BNMSATL Ha NPOW3BOAUTENBHOCTL poboTa. Hanpumep, Ans npogykuuu, kotopas ByaeT UCnonb30BaThCs B 0T-
KPbITOM MPOCTPAHCTBE, HYXHO y4eCTb NapaMeTpbl JaBneHus u Temnepatypbl. A 4518 NPOMbILLIEHHON pobo-
TOTEXHUKU HYXHO OyaeT B3ATb Ha 3aMeTKy napaMeTp W3HOCOCTOMKOCTU, KOTOPbIA MOXHO YNy CTUTb Mpu UC-
Nonb30BaHWM JOMaLLHUX pOBOTOB.

e EMC v EMI. TecTtbl HeobxoauMble 415 rapaHTUm TOro, YTO NPOAYKT CMOXET paboTtaTb B 6rn3ocTy
C ApYrMMM YCTPOCTBA, a Takke He ByaeT BUATb Ha HUX.

e  OueHka BecnpoBoaHOM CBA3M 1 KOMMBIOTEPHOM Be3onacHOCTU. [laHHOE TECTUPOBAHWE HYXHO AN
TOr0, YTO Y6eaMTbCA B COOTBETCTBUM TPebOBaHWAM NOAKMKOYEHUS U Be30nacHOCT AaHHbIX. [JaHHoe TecTu-
pOBaHue B NocreaHee BpeMs SBISETCH OOHWUM U3 TMaBHbIX TECTUPOBAHWIA, MO NPUYMHE YBETNYEHUS ClyYaeB
Kpaxu AaHHbIX [1].

[MoHMMaHWe OnacHOCTeN M BUOOB TECTUPOBAHWSA ANS MX NPefoTBpalleHns HeobxoanMo, OfHaKo He
CTOMT 3abblBaTh 1 O CTaH4apTax B POOOTOTEXHUYECKON OTPACHM, KOTOPblE NMPUMEHSIOTCS B CTpaHax, Ha Tep-
pUTOPUK KOTOPbIX COBMparoTCa peanu3oBaTb NPOAYKT [2, ¢.311]. B AaHHbIX cTaHAapTax hopMynnpyTCS Bbl-
LUeynomsiHyTbIe BUAbI OMacHOCTEN, a Takke TpebosaHns k ucnbitaHmam. Ctangapt I1ISO 10218-1: Po6otbl v
pobOTU3NPOBaHHBIE YCTPOICTBA [3] OblN NPUHSAT BO MHOTUX CTPaHaX ¥ Per1oHax, OOHako CYLLECTBYHOT W ApY-
rMe CTaH4apTbl, KOTOPble PErnaMeHTUPYIOT LesTeNbHOCTb B po6OTOTEXHMYECKON oTpacnu. B Tabnuue 1 pac-
CMOTPEHbI CTPaHbl 1 CTaHAAPTI, KOTOPbIEe MPUMEHSIIOTCS Ha UX TEPPUTOPUM B 0B1acT pOBOTOTEXHUKA.

Takum 06pa3om, ucnonb3oBaHne poboToB 1 POBOTOTEXHUYECKUX CUCTEM OCYLLECTBNSETCS BO MHOMMUX
0Tpacnsx NPOMBILLMIEHHOCTH, U C KaXabIM rogoM, Bce Bonblie opraHu3auuin XOTAT BHEAPUTb AaHHbIE TEXHO-
IIOTUM Ha CBOEM MPEeAnpUSATAM UMK HavaTb W3roTaBnMBaTb CBOM YHUKANbHbIA NPOAYKT. Hanuuue 3HaHui B
OTHOLUEHWM CTaHAapToB U TpebOoBaHW K POBOTOTEXHNYECKOM MPOAYKLUMM MOMOXET He TOMbKO YBENNYUTb
6e30nacHOCTb N APEEKTUBHOCTb, HO 1 JACT BO3MOXHOCTb YMEHBLINTL BPEMS ANS BbIBEAEHNS BaLLEro npo-
[YKTa He TOMbKO Ha OTEYECTBEHHBIN PbIHOK, HO W Ha 3apybexHbIn [4, €.245].
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Tabnuua 1
CTpaHbl ¥ NpUMeHsieMble Ha UX TEPPUTOPUK CTaHAAPTLI B 06N1aCTM POGOTOTEXHUKM

Crpana CraHapTtsl
Crpansl EBpomneiickoro | EN 12100, ISO 13849-1, EN ISO 10218-1,
coro3a EN ISO 10218-2, EN ISO 13482, ISO / TS 15066,

EN 61000-6-2 (OMC), gyacts 6-2, EN 61000-6-4 DMC
gacTb 6-4, ISO 9283: 1998, ISO 13850, IEC 60204-1,
IEC 62061, EN 1525, EN1526, ISO 3691-4, ATEX
2014/34/EU, EN 13857

Crpans ANSI / RIA R15.06, ANSI / RIA R15.08, ANSI/ UL

CeBEpPOaMEepPHKaHCKOTO 1740, CAN / CSA Z434, 1SO 10218-1, ISO 10218-2,

KOHTHHEHTA ISO 13849-1, ISO 13482, IEC 61508-1, IEC 61508-2,
IEC 61508-3, IEC 62061, UL 3100

Kuraii GB 11291, GB 11291.2-2013, GB/ T 15706-2012

Slnonns JIS B9700, JIS 8433-1, JIS TS B0033

HOxnas Kopest KS BISO 10218-1, KS BISO 10218-2

Cunramyp SSISO 10218-1: 2016, SS ISO 10218-2

TaiiBaHbL CNS 14490-1 B8013-1, CNS 14490-2 B8013-2
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