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panbHbI Hay4YHO-UCCNefoBaTeNbCKNA U ONbITHO-KOHCTPYKTOPCKUI MHCTUTYT POBOTOTEXHUKN U TEXHUYECKON
knéepHeTukmn» (LLHUW PTK)

2 BHECEH TexHunyeckum komuteToM no ctaHgaptusauum TK 459 «WHgopmaunoHHas noagepxka
XW3HEHHOTO LKA u3aenuii»

3 YTBEPX/AEH W BBEAEH B AEWCTBME MMpukasom deaepansHOro areHTCTBa M0 TEXHUYECKOMY
perynvpoBaHuio 1 MeTposiornm ot 29 Hosbpsa 2016 r. Ne 1844-cT

4 BBEJEH BMNEPBbIE

5 NMEPEN3OAHVE. Nlekabpb 2018 r.

MpaBrna NpMMeHeHNs HaCTOSLWL ero cTaHgapTa yCcTaHOB/EHbl BCcTaTbe 26 ®efBpanbiioro 3akoHa
0T 29 mioHA 2015r. Ne 162-903 «O cTaHgapTusaumn B Poccuiickoin ®epepauun». NHgopmauns o6 nsmenxe-
HMAX K HACTOSAILLEMY CTaH4apTy Ny6/IMKYeTCA B €XerogHoMm (Mo COCTOSIHUI0 Ha 1siHBaps Tekyl,ero roga)
NHOpMaLMOHHOM Yka3aTene «HaumoHanbHble CTaH4apThl». a ohuumnanbHbIi Te KCT M3MeHeHWi n nonpa-
BOK— B €XeMeCs4HOM NH(hopMaLoHHOM yka3aTene «HaunoHanbHble cTaHgapThi». B cnyyae nepecmoT-
pa (3aMeHbl) UM OTMEHbI HACTOALLEro cTaHgapTa COOTBETCTBYO L ee yBeoM/IeHne 6yaeT ony6mko-
BaHO B 6/1mKaiiLleM BbIMyCKe eXXeMeCsAYHOro MHhopMaLMoHHOro yka3aTensa «HaumnoHanbHble cTaH4apThl».
CooTBeTCcTBYHO LW as MHopmauns, yBeLoOMeHNE N TEKCThl pa3MelalnTcsa Takke B UHOPMaLNOHHOM
cucteme 06LLEro Nosb3oBaHUss — Ha opmumasbHOM caiiTe defepasbHOTO areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio U MeTposiorum B ceTn MHTepHeT (mvw.gost.ru)

© CrtaHpgapTuHdopm. ochopmneHune. 2016. 2018

Hacroswuii ctaHgapT He MOXeT 6bITb MOTHOCTHIO UM YACTUYHO BOCMPOW3BELEH, TUPAXUPOBAH U pac-
NpOCTpaHeH B KauecTBe OULMATLHOTO N3aaHus 6e3 paspelleHust defepasibHOro areHTcTBa no TexXHUUYEecko-
My perynnpoBaHuio U MeTpoIorumn



FOCT P 60.0.3.1—2016

CopepxaHue

1 OBMACTD MPUMEHEHMS ...ttt ettt ettt ettt b et e eh e sht e ehs e s he ekt e eb e e e aeesh b e e be e eb e e eb e e s bt e nabesbseeae e ebe e st e eebesanenbee s 1
2 HOPMATUBHDBIE COBITKM . ...eiiiiieiiieeerieee et e ettt et s e st e e e st e e s e e e e me e e she e e eane e e s b e e e s e e e nee e asre e e nee e e e neeennneenaneean 1
3 TEPMUHBI U OTTPELEITEHMIS ..ot eiiee et et e ettt e ettt ettt ease e eat e s s e e 2abe a2 aae e e e b e e e ehb et eabe e e sb et e be e e e be e e anbe e e ann e e e nneeennnas 2
4 OOBLLME MOTTOKEHMS . ..ccutiiiieit ettt ettt ettt b ettt et e bt ettt et e ea e e bt e & eteabeesbe e bt e s bt eab e e aae e bt e bt et e esbeee reeseenns 3
5 BUABI MCTIBITAHUM. .....eouieiiiiiieiit et 4

5.1 NCCNEOO0BATENBCKME MCTTBITAHM S ..ovviiiiiieiteeeeeesiee sttt ettt teeeeaeeeaaasseaaa st bbbae b be e e e aeeeeeesaeeseeseaassaannnernes 4

5.2 KBaIMMUKALNOHHBIE UCTIBITAHUS ..oovvieviiririiiieeeie e

5.3 TpuemoyHbie UCNbITaHUA......

5.4 TIPUEMO-COAATOUHDBIE UCTIBITAHYIS . ....eetiiiiiiieieeiititee e et et e e et e e e e eearr et e e e str e s e e e s e ssneeee e s ane st ee s e sneeeeesasneeeenannnnes 5

5.5 T1eproANUECKME UCTIBITAHUS .....eeeiiiiiiii et 6

5.6 TUMOBDBIE MCTIBITAHMIS .. eouiiiiiiiii ittt h st s s e e st s e s s s b e e b e e e b 6
6 YCNOBUS MPOBEAEHUS MCTIBITAHMM . .ocueiiuieiiiitieetieaiee et sites e eteesseesaeeaseesbeesteeaseesabesheeaseeabeesaeeasbesesenbeeaneesneesreenns 6
7 O6wwe Tpe6oBaHNA K NPOBEAEHNIO NCMBITAHNMN . ..ccueiveieeeieeeie i 7

8 OhOPMIEHNE PEBYNIBTATOB MCTIBITAHMM . ..evieirieiiiieieeteet ettt ettt b et en et nene s 7



FOCT P 60.0.3.1—2016

BeepeHne

CraHgapTtbl koMmnnekca TOCT P 60 pacnpocTpaHsTCs Ha pob0oTbl U poGOTOTEXMMYECXME YCTPONiCTBA.
VX uenbio ABNSeTcA MoBbIEeHWe MHTeponepabenbHOCTU PO6GOTOB M MX KOMMOHEHTOB, @ TaKKe CHUXeHune
3aTpar Ha ux paspaboTKy, NPOM3BOACTBO M 06CAYXMBaHME 3a CHET CTaHAapTU3auumn 1 yHudurkaumm npouec-
COB. MHTEP(PECOB U NapamMeTpoB.

CrtaHpgapTbl komnnekca FOCT P 60 npeacTtaBnsioT cob60ii COBOKYMHOCTb OTAE/NbHO U3AaBaeMbIX CTaH-
papTtoB. CTaHAapTbl 4AHHOTO KOMM/IEKCa OTHOCATCA K OAHOWN M3 cregylowmx Temarmyeckux rpynn: «O6uwne
NOJIOXXEHUS, OCHOBHbIE MOHSATUS,, TEPMUHBI U ONpPefeneHnsn». « TeEXHUYECKME 1 3KCMNyaTalMOHHbIE XapaKkTepu-
CTUKM». «be3onacHoCTb». «Buabl 1 MeToabl UCTbITaHN». «MexaHudeckne NHTepQIERChI». «INeKTpuYeckme
nHTepdencbl», «KOMMYyHMKaLMOHHbIE NHTEpPdIeChI», «MeToAbl NporpaMmmMmupoBaHunsa». «MeTofbl NOCTPOEHNS
TpaeKkTopun ABMXeHNs (HaBuraums)», «KOHCTPYKTUBHbIE 31EMEHTbI». CTaH4apThl 1060 TeMaTUYeCcKo rpyn-
Mbl MOTYT OTHOCUTbLCSI Kak KO BCEM po60TaM 1 pO60TOTEXHUYECKMM YCTPONCTBAM, Tak U K OTAEe/bHbIM rpynnamM
06BEKTOB CTaHAapTM3aLUMM — MPOMbILIEHHBIM PO60TaM B Lie/IOM, NPOMbILLIEHHBIM MaHUMNYASLMOHHBIM PO-
60TaM, NPOMbILLAEHHLIM TPAHCNOPTHLIM PO60TaM, CEPBUCHLIM PO6OTaM B LLE/IOM, CEPBUCHBLIM MaHunynsauu-
OHHbIM po60Tam 1 CepBUCHLIM MOOGW/IbHBIM pob6oTam.

HacToswwmii ctaHgapT OTHOCUTCA K TeMaTuyeckoi rpynne «Bugbl n MeTogpbl NCNbITaHW» 1 onpegensiet
BUAbI UCNbITAHWI, OTHOCALLMUXCA K N06bIM poboTam U pO6OTOTEXHUYECKMM YCTpOicTBaM. Buabl 1 MeToas! mc-
NbITaHWNIA. CBA3aHHbIX CO CNeundUuKoin NprMeHeHNs pob0TOB KOHKPETHOIO TMa, Hanpumep A8 MegULMHCKNX
po60TOB, CBAPOUHbIX PO6OTOB N/IM POBOTOB A/1S CTPVIKKM Fa30HOB, AO/KHbI ObITb ONpeAesneHbl B COOTBETCTBY-
IOLWMX cneunann3npoBaHHbIX CTaHgapTax.
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HAUWOHANBbHBLINKN CTAHOAPT POCCUMUCKOW SGELEPALUMU

POBOTbI U POBOTOTEXHUYECKVE YCTPOMCTBA
Buabl ucnbiTaHnii

Robots and robotic devices. Kinds of testing

[ata eBefeHns — 2018—01—01

1 O6nacTb NpMMeHeHuUs

HacTtoswwii ctaHaapT ycTaHaBNMBaeT BUAbI UCTIbITaHWIE POGOTOB M POGOTOTEXHUUYECKUX YCTPOIACTB.

MpumeuyaHune — B TekcTe HACTOALWEro cTaHAapTa TEPMUH «poBOT» OTHOCUTCS, Kak K pob6oTtam (3.1). Tak u K
pob6oToTexHNYecknM ycTpoiicTBam (3.2), ecnm MHoe He OroBOPeHO 0c060.

Tpe6oBaHNsA HACTOSLLEro CTaHAapTa PacrnpoCTPaHSATCS Ha MPOMBbILLIEHHbIE U CEPBUCHbIE POGOTHI,
paspab6atbiBaemMble, MOAEPHU3NPYEMbIE U N3rOTAB/IMBAEMble CEPUIAHO NN MHAUBMAYANbLHO, KOTOPbIE Npes-
Ha3Ha4yeHbl 4719 MCno/1b30BaHNA B NOMELEHNAX N Ha OTKPbITOM BO3AyXe B Ha3eMHbIX YC/0BUAX.

HacToswuii ctaHgapT npefHasHauyeH AN UCMOMb30BaHWS NPeAnpUATUSIMUA, HE3aBUCUMMO OT MX hOpM
COBCTBEHHOCTU, MPW U3rOTOBIEHUM, OTPABGOTKE, NCMbITAHUAX, NOCTaBKE UM HEMOCPEACTBEHHOW Npojaxe po-
60TOB NOTPEOUTESIO (3aKas3uuKy).

MoNoXeHNA HaCTOSILLEro ctaHAapTa MOryT GblTb WMCMOMb30BaHbl NPU paspa6oTke HOPMATWUBHOW [0-
KyMeHTaumu. cofepxalleii Tpe6oBaHWA K KOHTPOMO, MeTodaM WCMbITaHUiA, NpUeMKe KOHKPETHbIX TUMOB
po60TOB.

MpumeyvaHunsa

1 Bufgbl 1 METOAbI UCMbITAHWA, oTpaxatowme cneundrky NPUMEHEHUS KOHKPETHbLIX TUMOB PO6OTOB, [O/MKHbI ObITh
onpejeneHbl B COOTBETCTBYIOLWMNX CNELMann3npoBaHHbIX cTaHgapTax.

2 Bufbl 1 METOAb! UCMbITAHW POBOTOTEXHNUYECKNX KOMMNIEKCOB /19 NPOBEeAEHNS aBapuitHO-cnacaTesbHbIX paboT
1 NOXapoTYyLIEHNA N UX CUCTEM ynpassieHna yctaHossieHbl B FTOCT P 54344 n TOCT P 55895.

2 HopmaTuBHbIEe CCbIIKK

B HacTosLleM cTaHgapTe UCNOMb30BaHbl HOPMATUBHbIE CCbISIKM Ha Creaylolme ctaHaapTbl:

FOCT 15.309 Cuctema paspaboTku 1 NOCTAaHOBKM NPOAYKLUM HA MPOU3BOACTBO. VcnbiTaHna u npremka
BbIMyckaeMow NpoayKuuu. OCHOBHbIE MOSTOXEHUS

FOCT 16504 Cwuctema rocyfapCTBEHHbIX WUCNbITaHWA npoaykuun. WcnbiTaHua u KOHTPO/b kayecTsa
npoaykumn. OCHOBHbIE TEPMUHBI 1 ONpeaeneHuns

FOCT P 54344 TexHuka noxapHasi. Mo6unbHble po60TOTEXHUYECKE KOMMEKCHI 415 NPOBEAEHNSA aBa-
puiiHo-cnacaTesnbHbIX paboT 1 noxapoTtyweHus. Knaccudukauyusa. Obwne TexHuyeckue tpebosaHns. MeTo-
[bl UCNbITaHW

FOCT P 55895 TexHuka noxapHasi. CuCTeMbI ynpaBneHus po60TOTEXHUYECKUX KOMMIEKCOB A1 Mpo-
BefeHns aBapuiiHo-cnacaTesibHbIX paboT u noxapoTtyweHus. O6ume TexHudyeckue TpeboBaHus. MeTogbl
ucnbiTaHnii

FOCT P 60.0.0.1 Po60Tbl 1 po6oTOTEXHMYECKUE YyCTpoiicTBa. ObLLMe NOMoXeHUS

FOCT P 60.0.0.2 P0o60Tbl 1 po60TOTEXHNYECKME YCTpOoiicTBa. Knaccudmkayms

NMpumeyaHne — Mpu No0Mb30BAHUM HACTOALMM CTAHAAPTOM Lenecoo6pasHo NpoBepuTh AelicTBUe CCblNoY-
HbIX CTAHAAPTOB B MH(DOPMALMOHHON CUCTEME O6LLEro No/b30BaHNs — Ha 0(INLMATIbHOM caiiTe deaepasibHOro areHT-
CTBa N0 TEXHUYECKOMY PETY/IMPOBAHUI0 Y METPOJIOTUM B CETU VIHTEPHET UM MO eXerogHoMy MHOPMaLMOHHOMY ykasa-

M3paHune oduynansHoe
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Ten «HaunoHanbHble CTaHAAPTbI», KOTOPLIA 0Ny6AMKOBaH MO COCTOSHUIO Ha 1 SiHBaps TEKyLLero roga, U no Bbinyckam
eXeMeCAYHOro MHHOPMAaLIMOHHOTO yKasaTens «HaunoHanbHble cTaHAapTbl» 3a TekylWuii rog. Ecnv 3amMeHeH cCblOYHbIi
CTaHAapT, Ha KOTOpbIii AaHa HefaTUpOBaHHAs CCbifika, TO PEKOMEHAYETCA MCNO/Mb30BaTb AENCTBYIOLYI0 BEPCUIO 3TOMO
cTaHAapTa C y4eTOM BCEeX BHECEHHbIX B [laHHYI BEPCUI0 U3MEeHeHWd. Ecnu 3amMeHeH CCbIIOYHbIA CTaHAapT, Ha KoTo-
pblii faHa JaTVpoBaHHAas CCbINKa, TO PEKOMEHAYETCA UCMNO/b30BaTh BEPCUIO 3TOTO CTaHAAPTa C yKa3aHHbIM Bbille roAoM
yTBEPXAEHUA (NPUHATWS). ECNn nocne yTBEPXAEHUS HACTOSLWEro CTaHAapTa B CCbI/IOYHBIN CTaHAapT, Ha KOTOopbIii faHa
faTMpoBaHHas ccblfika, BHECEHO W3MEHEHWE, 3aTparvBallLee NOIOXEHUE, HA KOTOPOE faHa CChlKa, TO 3TO NOSIOXEHNE
pekoMeHayeTca NPUMeHsATb 6e3 yuyeTa aHHOro U3MeHeHUs. ECNN CCbINOYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noo-
XEHMe. B KOTOPOM fjaHa CCbINKa Ha Hero, PEKOMEHAYETCS NMPUMEHSATb B YACTU, He 3aTparnBatoLLeil 3Ty CCbIKy.

3 TepmuHbl 1 onpeaeneHns

B HacTofileM crtaHgapTe NpuMMeEHeHbl TepMuHbl 1 onpegenerdnsa ns FOCT 16504 n 15.309. a Takke
cnegylouime TepMUHbI C COOTBETCTBYIOLMMMN ONpeaeneHnaMu:
31

po6oT (robot): VicnonHuTenbHOe YCTPOIWCTBO C ABYMS UAM 6onee nporpaMMupyemMbiMU CTENEHAMMU
noABMXHOCTW, obnagalollee onpegeneHHbIM YPOBHEM aBTOHOMHOCTM W CMOCOOHOe nepemellartbcs BO
BHeLLHeli cpefe ¢ LeNblo BbINOMIHEHNUS NOCTaB/IEHHbIX 3aau4.

(1, nyHKT 2.6]

3.2

po6oToTeXHUYECKOe ycTpoiicTBo (robotic device): VcnonHutensHoe ycTpolicTBO, ob6najawoliee
CBOIiCTBaMV NPOMBILLIEHHOTO WA CEPBUCHOIO Po60Ta, HO Y KOTOPOro OTCyTCTBYeT Tpebyemoe 4ncnio npo-
rpaMMUpyeMbIX CTENEHEW NOABMXHOCTM UMW ONpejeNieHHbli ypoBEHb aBTOHOMHOCTM.

[1, nyHkT 2.8]

3.3

cTeneHb MNOABWXHOCTK (axis): Ynpasnsemas koopauHarta, ucnosb3yemas Ans onpefeneHvsa spawia-
TeNbHOTO WM NOCTynaTesibHOro ABMXEHUSA poboTa.
(1, nyHkT 4.3]

34

aBTOHOMHOCTb (autonomy): CnoCco6HOCTb BbINONHATE NOCTaBNEHHbIE 3324/ B 3aBUCMMOCTU OT TEKyY-
LLEro COCTOSAHMSA 1 BOCNPUATUS OKpYXatoLeil cpebl 6e3 BMelLaTenbCTBa YeioBeka.
[1, nyHkT 2.2]

35

npoMbIWIEHHbIA po60T (industnal robot): ABToMaTnyeckn ynpasisieMblil, nepenporpammupyemblii
MaHUMynsATop, NporpaMmmnpyemblii No TpeMm nnu 6onee cTeneHsaM NOABMXHOCTU, KOTOPbI/ MOXET ObITb yCTa-
HOB/IEH CTaLMOHAPHO UM Ha MOBWbHON nnatopme 419 NMPUMEHeHNsA B Lensx NpoMbILLIEHHOl aBToMa-

TM3auuu.
(1, nyHkT 2.9]

3.6

cepBUCHbIN poboT (service robot): Po60T, BbINOHALLNIA HYXHYIO A8 YesioBeka uiv 06opyaoBaHus
paboTy, 3a UCKYEHNEM NPUMEHEHNI B LieNsaX NPOMbILLIEHHON aBTOMaTU3aL M.
(1, nyHkT 2.10]

3.7

MaHunynatop (manipulator): YCTpoincTBo, MEXaHW3M KOTOPOr0 06bIYHO COCTOUT U3 HECKO/IbKUX 3BE-
HbeB. BpallaloLLMXC WU NepeMeLLaloLLnxcs nocTynaTenbHo ApYr OTHOCUTENbHO Apyra ¢ Lenblo B3ATUA
nivnn nepemelleHns o6bEKTOB (geTaneli WAM WHCTPYMEHTA), Kak npaBuio, MO HECKOIbKMM CTeneHaMm
cBobogpl.

[1, nyHkT 2.1]
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3.8

cTeneHb cBo6oabl (degree of freedom): OgHa U3 koopAuHAT, MakCMMasibHOE YMCNO0 KOTOPbIX — 6.
HeobXoAUMbIX ANA OnpeaeneHus ABMKEHUS Tena B NPOCTPaHCTBe.
[1. nyHKT 4.4]

3.9

MOGUNbHBLIA po60oT (mobile robot): Pob6oT cnocobHbIi nepeaBuratbCs Nog CBOWM COOGCTBEHHBLIM
ynpasfieHnem.
[1. nyHkT 2.13]

3.10

mMobunbHas nnatopma (mobile platform): CoBokynHOCTb BCEX KOMMOHEHTOB MOGWILHOrO poboTa,
obecneyvBaroLLUX ero nepessxeHve.
[1. nyHkT 3.18]

3.11 mMaHuMnynAunoHHbLIA po6oT (manipulating robot): ABTomaTuyecku ynpasnsiemblii, nepenporpam-
MUPYEMbI MaHUMYAATOP, NPOrpaMMupyemblii No TpeM WUAn 6onee cTeNeHsAM MOABWKHOCTU, KOTOPbIA MOXeT
OblTb YCTAHOB/IEH CTALMOHAPHO UM Ha MOGWNbLHONM nnaTdopme.

3.12 TpaHCnoOpTHLIA po6oT (transport robot): Mo6wIbHBIA poboT, NpeAHa3HAYEHHbI A8 nepemeLye-
HVSA Ha cBoel nnaTdpopMe hU3NYECKNX OOHEKTOB.

4 O6uWme NonoxXeHNs

Buabl mcnbliTaHnii pob0TOB XapakTepusylTcs WX ypoBHeM (rocyfapCTBEHHble, MEeXBEAOMCTBEHHbIE,
BEJOMCTBEHHbIE), 3Tanammn pa3paboTku (uccneposatesnibckme, npefBapuTenibHble, NMPUEMOYHbIE), BUAaMMU
UCMbITaHWIA TOTOBOI NPOAYKUMN (KBaNMPUKaLMOHHbIE, NPUEMO-CAATOYHbIE, Mepuoanyeckme, TUNoBble 1 Ap.).
Mo pesynbTatam NpPoBeAEHHbIX UCMbITAHUA MPUHUMAETCA pelleHne 0 BO3MOXHOCTU NpeAbsABeHNs nsgenus
Ha nocnefyloune UCnbITaHWs, O NMOCTaHOBKE U3[eNINA Ha NPOU3BOJCTBO, O 3aBEPLUEHWM NPOU3BOACTBA, O
NPUCBOEHUN AOKYMEHTaLUN N U3LENNI0 KaTeropun kayecrsa.

B 3aBrcMMOCTM OT TUNa poboTa 1 BUAa UCNbITaHNi 0GbEKTOM MOXET ABMSATLCA eAVHUYHOE U3Aenue nnm
KONNYeCcTBO M3fenunid, onpefeneHHoe TEXHNYECKUMUN YCNOBUAMMU.

B cootBeTcTBUM ¢ TOCT P 60.0.0.2, B NpOMbILWNEHHBIX po6oTax pasnmyaior:

- MPOMbILWNEHHbIE MAHUNYALUUOHHbBIE POGOTLI;

- MPOMbILW/IEHHbIE TPAHCNOPTHbIE PO6OTHI.

Kpome Toro, npomblIlwneHHble pob0Thl pasnuyatoT No TakMM KiaccumnKaLuMoHHbIM NpU3Hakam, Kak crne-
unanmsaums. rpy3onofbeMHOCTb, CNoco6 ynpasneHus 1 nNporpammmnpoBaHus, TN NpuBoAa, BO3MOXHOCTb
nepegsmKeHns, BbINOMHAEMas TeXHo/ormMyeckas onepauusi, KuHematTmyeckas cxema, cnocob ycTaHOBK/ Ha
pabouem mecTe.

B cBA3n ¢ 60nbWIKMM pa3Hoo6pasnem cepBUCHBIX POOOTOB MOXET CyLL,eCTBOBATL M 60/bLLOE pasHoobpa-
31e KnaccuuKaLMOoHHbIX MPU3HAKOB, MO KOTOPbLIM UX pasnyatoT. OCHOBHbLIM KlacCUUKaLMOHHBLIM NpU3Ha-
KOM. MO3BOMIAOWMM pa3fennTb CEPBUCHbIE PO6OTLI HA OTAE/bHbIE KNAacCChl, ABNSETCA 06/1acTb NPUMEHEHNS.

Kak npomblilwneHHble, Tak 1 cepBUCHble POGOThI NPeAcTaBnAlT co60i MOCTOAHHO pa3BMBalOLLYyCA
061acTb MallUvH, KoTopble 06nafaloT 06LWUMY N YaCTHLIMU XapakTepucTMkamun B 3aBUCUMOCTY OT UX NpuMe-
HEHUA B KOHKPETHbIX YC/IOBUSX.

B HacTosiuiem ctaHfapTe onpefeneHbl cnefytolime Buabl UCMbITAHWA, KOTOPLIM NOABEpPraoT BCe TUMbI
po60TOB B npoLecce pa3paboTku, NPOM3BOACTBA U BHEAPEHUS, HE3ABUCUMO OT 061aCTW UX NMPUMEHEHUS:
nccneposarenbekue,

KBaNnuKaLnoHHbIE:
NPUEMOYHbIE;
nprvemo-caaTtoyHble;
nepvioamyeckue;
TUMNOBbLIE.

n pnmMmedyaHne — Ana KOHKPETHbIX TUNOoB p060TOB n obnactein nx NnpUMeHeHnsa ycTaHaBnmBalwT U gpyrue no-
NOoNTHUTENbHbIE BUAbI MCNbITAHWA, COOTBETCTBYHOLUINE NpeabABAEeMbIM TpeﬁOBaHMﬂM N ycnosuam akcnayartayunun.

3
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5 Bupabl ncnbiTaHui

5.1 WNccnepoBaTesibCKMe UcnbliTaHnsa

WccnepoBartenbckme UCNbITaHUS OMNbITHLIX 06pasLoB pob0TOB NPOBOAAT Ha 3Tane paspaboTku AOKYy-
MeHTauunn C uenblo onpeneneHns Tpe6yeMb|x Nno TeXHNWYECKOMY 3ajaHNI0 NapaMeTpoB U3nenud, nosydyaemMbix
HenocpencTBeHHO Mo pe3ysbTartaM U3roToB/IEHUSA.

I/Iccne,qOBaTeanKme ncnblTaHUA AonyckaeTcsa NpoBoAUTb Ha MakeTax y3/10B 1N 6/10KOB, U3rOTOB/IEHHbIX
MO 3CKU3HOWN KOHCTPYKTOPCKOI AOKYMEHTaLMN.

Ha nccnepoBatesibCkme ncnblTaHUA npeactaBndaeTca cnegytouwad OKyMeHTauna:

- TexXHn4eckoe 3agaHune,

- nporpamma n metoauka I/ICI'IbITaHI/IVI;

- KOHCTPYKTOPCKas U TeXHOIOrn4eckas gokymeHTayna.

MpumeyaHuns

1 Hanpumep, NpoBOAAT UCCNefOBaTENbCKME UCNbITAHUSA CPEeACTB CUIOMOMEHTHOIO OUYYBCTB/IEHUA CTeneHel noag-
BVWXXHOCTW. BCTPOEHHbIX B MEXAHW3Mbl NMPUBOAOB: KOMMNOHEHTOB ABUrarenell, NOMeLLEeHHbIX B KOpnyca LUapHUPOB: CUCTEM
TEXHUYECKOT0 3PEeHUs N APYrnX TEXHNYECKNX CPEACTB OUYBCTB/IEHNS: CPEACTB 06LLEHNA C ONepaTopoM uan maremartuye-
CKOW Mofenn hyHKLMOHMPOBaHUS poboTa C Lefbio NoNyyYeHUst AaHHbIX A1 Bbl6opa oNTMManbHOro BapmaHTa.

2 WccnepoBaTenbCKMe UCMbITAHUA He ABNAKTCA 06A3aTeNbHbIMU,

5.2 KeanudukaymoHHble ncnbiTaHns

KBanmuKaLMoHHbIE UCMbITAHWS OMbITHLIX 06pa3LoB POGOTOB NPOBOAAT B NEPUOL OCBOEHUSI U3rOTOB-
NEHUA N3aenuii ¢ Uenbio onpeAeneHrsi TOTOBHOCTU MPOM3BOACTBA K U3rOTOB/IEHWIO PO6OTOB B 3a/laHHOM 06b-
eme.

McnbiTaHWs NpoBOAAT B COOTBETCTBUM C NPOrpaMMoli 1 METOAMKOW UCMbITaHWi 415t onNpefeneHns co-
cTaBa 060pyf0BaHusl, HEO6XOAMMOTO [i11 U3TOTOBNEHNS, KOHTPO/IS U NOMTyYEHUs1 TPEBYEMbIX XapakTepUCTUK
usgenus.

Ha kBanmuKaLuMoHHble UCTIbITAaHUS NPeACTaBNsAT creaytolme 40KYMEHTbI:

- TeXHUYECKoe 3ajaHue:

- MporpammMa u MeToAuKa UCTbITaHwii;

- KOHCTpYKTOpCKasi 1 TEXHOMIOrMYeckasi JOKyMEHTaUus;

- NacnopTHble AaHHble 060PYA0BAHNUSA 4151 U3TOTOB/IEHUS U KOHTPONS.

n punmedaHne — K KBaJ'IVId)VIKaLI,VIOHHbIM NcnNbiTaHUAM OTHOCATCA, Hanpumep, onpeaesieHne TO4HOCTU, XXeCTKOo-
CTW. NPOYHOCTU AieTaneil 1 y3n0B, NPOBeeHNEe INEKTPOMOHTaXHbIX Pa60T B COOTBETCTBMMU C TPEGOBAHUAMU HOPMATUBHO-
TeXHNYECKOW AOKyMeHTauuu, nposegeHune C60p0‘1HbIX n opyrnx pa60T.

5.3 MpuemoyHble ucnolTaHnsa

[MpuemoyHble NcnbITaHNA ONbITHBIX 06pas3L0oB POOGOTOB NPOBOAAT C Lefbio OnpefeneHns nx xapakrepu-
CTVK Ha COOTBETCTBME TPeOOBaHNAM TEXHNYECKOro 3ajaHus.
5.3.1 Ha nprveMoyHble UCMbITaHUs NPeACTaBAT ceayoLline fOKyMEHTbI:
TexHuyeckoe 3afaHue,;
NPOEKT TEXHNYECKNX YCNOBUIA;
nporpaMmMa v MeToamka UcnbiTaHui;
NPOEKT 3KCnyaTalMOHHbIX AOKYMEHTOB:
NpUHUMNManbHbIe CXeMbl 1 COOPOYHbIE YEPTEXMN.
5.3.2 O6bem npoBepok pobOTOB yCTaHABANBAKOT B COOTBETCTBUMN C UX CNELMMUKONA COornacHo knaccu-
dukaumm no FOCT P 60.0.0.2 n B COOTBETCTBUN C HOPMATMBHO-TEXHNYECKON AOKYMEHTaLuMel Ha usgenve.
Ha gaHHOM 3Tane nNpoBepsAlT napameTpbl, yKkasdaHHble B TEXHUYECKOM 3ajaHumn, B COOTBETCTBUM C NPo-
rpamMmmoi n MeToaMKol UCMbITAHNA U3Aenus.
5.3.3 lMpoun3BogAT NpoBepky crefyowmx napameTpos poboTa B UCXOAHOM COCTOSAHUN:
- KOMMJIEKTHOCTb;
rabapuTHble pasMmepsl;
- macca:
TOYHOCTb M3rOTOB/IEHUA.
06paboTKa OCHOBHbIX AeTanel;
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Ka4yecTBO COOPOYHO-MOHTaXHbIX paboT;
- COMPOTUB/EHNE U30NALUN;
CONpOTUB/IEHNE 3a3eM/IeHNs (AN cTauMoHapHbIX po60oTOB);
3/1eKTpUYeckas NMPOYHOCTbL M30NALUK;
COOTBETCTBUE Kaccy 3awutsbl kopnyca (no IP);
NpaBUIbHOCTb NOAK/TIOYEHNS K UCTOUYHMKAM 3HEepruun.
5.3.4 Mpou3BogAT uUcnbiTaHnsA poboTa 6e3 Harpy3ku (Ha X0NoCcToM Xoay). MNpu 3TOM NpPoBepsoT:
- NepeMeLyeHns No CTeneHAM NoABUKHOCTY;
- JelicTBME MeXaHM3MOB U YCTPOICTB, o6ecneunBaowux 6esonacHyto 1 6e3asapuiiHyto paboTy;
- pexumbl paboTbl po6oTa, 0b6ecneyBaeMble CUCTEMOI ynpaBieHns:
- NporpaMMupyeMble TOUKM paboyeli 30HbI;
- MVWHUMaJIbHbIE N MaKkCUMasibHble NepeMeLLeHNs.
5.3.5 Mpou3BoAST UCMbITaHUS po60Ta Nog, Harpy3Kkoii. Mpy 3TOM NPOBEPSIOT:
MaKCUMasibHYH BE/IMYUHY MOME3HOW Harpysku;
BpEMS NepeMelLLeHUs Mo CTENEHSAM MOABWKHOCTH;
- MUHUMAasbHY U HOMUHA/IbHYIO CKOPOCTU NepeMeLLeHus:
- MakcumasibHOe yCKOpeHVe No CTeNneHsM MoABMKHOCTA U BCEro po6oTa;
- MakcumasibHyl abCosTHYI0 MOrpPeWwHOCTb N103MLUMPOBAHUS MO CTENEeHsAM MOABMXHOCTM U BCEro
po6oTa;
- MOrpeLLHOCTb OTPabOTKM TPAEKTOPUN ABUKEHNS;
- mapamMeTpbl 3HEpProHoCUTenNs.

Mpumeyanne — Benunuuuy nonesHoi Harpyskm npoBepAT B COOTBETCTBUM C TEXHUYECKUMWN YCNTOBUAMU Ha
nsgenuve. Hanpmmep npoOBEPAKT rpy3onoAbeMKOCTb, BEJIMYNHY KPYTALLEro MOMeHTa, CUNy faBfieHnsa n . a.

Ha faHHOM 3Tane Takke NpOBepsioT;

- YPOBeHb PaMONoMeX;

- YPOBEHb LIyMa;

- NPaBWIbHOCTb BbIMOMIHEHWSI TEXHONOTMYECKUX OnepaLnii;

- YCTOUMBOCTb K MEXAHUYECKVM U KNMMaTUYeCKUM BO3AECTBUSIM.
Kpome Toro, Npon3BOAAT UCMbITAHUS Ha 6€30MaCHOCTb.

MpumevaHunsna

1 OTgenbHble UCMbITAHWSA MOXHO NMPOBOAWTL Ha COCTaBHbIX YacTAX u3genusa. Hanpumep, onpegeneHwe macco-
rabapuTHbIX XxapakTepucTuk, oTAeslbHbIX 3N1eKTPUUECKMX NnapaMeTpoB C Lefbio obecneyeHns anekTpob6e3onacHoCcTn. nc-
nbiTaHWE Ha BNaro3alMeHHOCTb. pagnaLMoHHYI0 CTORKOCTb.

2 B HacTosiLiemM cTaHAapTe onpejeneHbl Hanbonee xapakTepHble NPOBEPKMN ANA MaHUNYASLMOHHbIX U TPAHCNopPT-
HbIX PO6OTOB, UMEIOLLMX ypaBAsieMble CTENEHN NOABMKXHOCTU. B KaXA0M KOHKPETHOM C/iy4aB 06beM MPOBEPOK NPU Npu-
€MOYHbIX UCNbITaHUAX ONpeAenseTca TeXHNYeCkUM 3ajaHneM 1 NporpamMmmoit U MeToANKON NcnbiTaHnii.

5.3.6 Pe3ynbTaTbl UCMbITAHWIA CYMTAIOTCSA NMOMOXUTENbHBIMU, CNM NOATBEPXKAEHO COOTBETCTBME BCEM
Tpe6oBaHMAM, YCTAHOB/IEHHbIM B TEXHWYECKOM 3afaHuu W AeiCTByloLeli HOPMATUBHO-TEXHUYECKON [OKY-
MeHTaLmn.

OnbITHbIE 06pas3Libl CUMTAIOTCA HE BblAEPXaBLWMMU UCMbITaHUS, ecnn GyAeT YyCTAHOBNEHO HECOOTBET-
CTBME. XOTS 6bl O4HOMY TPe6OBaHMI0 TEXHUYECKOTO 3afaHns. B aToM cnyyae gonyckaetcs gopaboTka usge-
NS 1 NpOBeJeHNE NOBTOPHbIX NPUEMOYHbIX UCTbITaHW B HEO6XO0AMMOM 06bEME MO COrNacoBaHUo 3anHTe-
pecoBaHHbIX CTOPOH YYaCTHWKOB WUCMbITaHWA. B cnyyae oTpuLaTenlbHOroO pesynbTara Usfenqs cunTaTcs He
BblJEPXABLUMMMN UCTbITAHUS.

5.4 TpnemMo-caaTtouHble UCNbITaHNA

Mpremo-caaToUHbIe UCNbITAHNUSA ONbITHLIX 06Pa3L0B POGOTOB SIBMSOTCSA KOHTPOLHBLIMU UCTITAHUSIMU
roTOBOW MPOAYKUMU M MPOBOAATCA B 06bEME TEXHUYECKUX YCNOBUI Ha u3genue, no pesynbtatam KOTOpbIX
NPUHUMAETCA peLleHne 0 NPUro4HOCTY K NOCTaBKam 1 UCNOMb30BaHMIO NPOAYKLMN.

Ha npremo-caaTouHble UCMbITaHWS NPeACTaBAsAT CleayoLwmne 4OKYMEHTbI:

- TEXHUYECKMe yCroBus;

- NPUHUMNNANbHbIE CXEMbI 1 COOPOYHbIE YEPTEXMN.

Ha naHHoM 3aTane ucnbiTaHWii NPOBEPSIOT cregyowme napameTpbl N34enunsi, CBsA3aHHble C ero pyHKLu-
OHVMPOBAHUEM:

- KOMNJIEKTHOCTb 06pasuLa;
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- oTAesnka obpasua.

- KayecTBO COOPOYHO-MOHTaXHbIX paboT;

- COMpOTMB/IEHUE U30MALUK;

- COMpPOTMBNEHNE 3a3eMeHns (419 CTauMoHapHbIX po60ToB);

- 3/1EKTPMYECKYH0 MPOYHOCTb N30NALUN;

- MPaBWIbHOCTb NOAK/IOYEHNS K 3HEeProHOCUTENIO.

McnbiTaHna NpoBOAAT B UCXOAHOM COCTOSIHMM U 6e3 Harpysku.

Pe3ynbTatbl MCMbITaHWI ONbITHLIX 06Pa3LL0B CUMTAKTCA NOMOXUTENbHLIMK, @ POGOTLI — BblLEepXKaBLUN-
MW UCMbITAHWSA, €C/IN UCMbITaHUSI NPOBeAEHblI B 06bEME U NOC/Nef0BATENBHOCTU, YCTAHOBEHHLIMU B TEXHU-
YecKUX YC/IOBUSIX Ha M3nenue, a pesynbTaTbl NOATBEPXKAAT COOTBETCTBME UCMLITYEMbIX OMbITHLIX 06pa3L0B
YyCTaHOB/IEHHbIM TPe60BaHMAM.

PesynbTatbl McnbiTaHWii cuyMTaloTCA OTpuLATENbHbIMU, & U3JeNne — He BblAepXaBLUVMM WCnbiTaHue,
ec/nn no pesynbTaTaM MCnbiTaHWii ByaeT yCTaHOB/IEHO HECOOTBETCTBUE XOTA 6bl OAHOMY Tpeb6oBaHUto, ycTa-
HOB/IEHHOMY B TEXHUYECKMX YC/IOBUAX Ha U3genue.

Mpuemo-caaTtoyHble UCMbITaHUS NapTMU ONMbITHLIX 06Pa3L0B 1 NPUEMO-CAATOUYHbIE UCMbITAHUS NPOAYK-
Luv CepuitHOro NnpousBoacTBa poboToB NpoBoaAT B cooTBeTcTBUM ¢ TOCT 15.309.

5.5 lMepunogunyeckme ncnblTaHna

Mepuoamnyeckne ncnbiTaHUA ONbITHLIX 06pa3L 0B PO6OTOB NPOBOAAT B 06bEMAX, KONMYECTBE U B CPOKM,
YCTaHOB/IEHHbIE B TEXHUYECKUX YC/IOBUSAX, C LEbio:

- MepuoamMyeckoro KOHTPOSA kayecTsa poboTa;

- KOHTpONs CTabUNbHOCTW TEXHOMOMMYECKOro npouecca;

- MOATBEPXAEHNS BO3MOXHOCTW M3roTOB/IEHMS NPOAYKLMMN MO AeACTBYOLLEA KOHCTPYKTOPCKOW N TEXHO-
NIOrMYecKoi AoKyMeHTaLmu.

Ha nepuoguyeckme ncnbiTaHus NpeacTaBAsaioT cneayloline JOKYMEHThI,

- TEXHUYECKUE YC/I0BUS;

- NpUHLMNManbHbIE CXEMbl U COOPOYHbIE YEPTEXN.

Mepunogunyeckne ncnbiTaHWA ONbITHBIX 06Pa3LOB M Nepuognyeckne UCMbITaHUSA MNPOAYKLUU CEPUINHOIO
nponssoAacTea poboToB NpoBOAAT B cooTBeTcTBUM ¢ TOCT 15.309.

5.6 Tunosble ucnblTaHnsa

TunoBble UCNbITaHNA OMbITHbIX 06pa3L0B POGOTOB MPOBOAAT C Lie/Ibi0 OLEHKM 3(HEKTUBHOCTHY 1 Liesie-
€C006pasHOCTN BHOCMMbIX U3MEHEHWI B KOHCTPYKLMIO NN TEXHOIOTMYECKUIA NPOLLECC N3rOTOB/IEHUS.

Ha TunoBsble ncnbiTaHUs NPeACcTaBASAT crefyolue JOKYMeHTbI;

- TEXHUYEeCKUe yCnoBus;

- MPUHUMNNANbHbIE CXEMbl U COOPOYHBbIE YEPTEXMN;

- NporpaMmy v MeToAWKY UCMbITaHWA.

VcnbiTaHys NpoBOAAT MO NporpaMMam M MeToAMKaM UCnbiTaHuii B 06beMe NpOBEPOK NapamMeTpoB, He-
nocpeacTBEHHO CBSA3aHHbIX C BHOCUMbIMU U3MEHEHUAMU.

TunoBble MCNbITAHUSA OMbITHbIX 06pPa3L0B M NPOAYKLUN CepUiiHOrO NMPOn3BOACTBa POOOTOB MPOBOAAT B
cootBeTcTBUM ¢ TOCT 15.309.

6 Ycnosusa nposefeHUs UCNbITaHWA

6.1 MpeaBapuTeNbHO NPOBOAAT MOATOTOBKY K NPOBEAEHNIO UCMbITAHWI C Liefibio onpeaeneHunst Hannyums
HeobX0AMMbIX CPeACTB U3MEPEHMWI U NPaBUbHOCTU UX NOACOEANHEHNS.

MpoBepsT KOMNIEKTHOCTb TEXHUYECKOIN JOKYMEHTaLuK.

6.2 YcnoBus npoBefeHNs BCeX BUAOB MCMbITaHU JO/MKHLI COOTBETCTBOBATH Tpe6OBaHNAM feiicTBYO-
WMX CTaHAAPTOB U TEXHUYECKUX YCNOBWIA, YCTAHOBIEHHBIX 4151 KOHKPETHbLIX TUMOB PO6GOTOB.

6.3 [onxeH 6bITb 06ecneyeH CBOGOAHBIA AOCTYN K KOHTPO/IMPYEMbIM 3/1EMEHTaM U3LeNus B LENOM U
€ro cocTaBHbIM YacTAM, a TaKkke BO3MOXHOCTb BU3yaslbHOro HabngeHna 3a paboToi nsgenms.

6.4 Ha mecTe npoBefeHUst UCMbITaHWI AOMKHLI 6bITb 06ecneyeHbl 6e3onacHble YCNoBUA ANnS pa6oTbl
cneLuasncToB, NPUHUMAILUX yHacTue B UCTbITAHUAX.

6
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7 O6wune Tpeb6oBaHNA K NPOBEAEHNID UCNbITAHWNA

7.1 MoparoToBKY K UCNbITAHWAM HauyMHAOT C OCMOTpPa OTBEAEHHOrO A/ UCMbITaHWA MecTa, NpPoBepKM
Hannuns aHeproHocUTeNein 1 3HaueHNit X napaMeTpoB Ha COOTBETCTBME TPeBOBaHNAM, YCTAHOB/EHHbIM ANsi
KOHTPO/IMPYEMbIX U3aenuii. ismeputenbHble NPUGOPLI 4OMKHbI GbiTh aTTECTOBAHbI.

7.2 WcnbiTyemble o6pasubl po60TOB criedyeT nepefaBaTb Ha WCMbITAHWS MOSIHOCTbI FOTOBbIMU K
aKcnayaTauuMmu ¢ NosiHbIM KOMMIEKTOM NPUHAANEXHOCTEN U AOKYMEHTALMN B COOTBETCTBUM C BUAOM WCbI-
TaHWA.

McnbiTyeMble 06pasubl JO/MKHbI ObITb YCTAHOB/EHbLI B COOTBETCTBUN C TPE6GOBaHUSIMM MO 3KCMlyaTauuu,
[AeCTBYOWUMY cTaHAapTaMu, TEXHUYECKUMI YCNIOBUAMM, NporpaMMamMy 1 MeToAMKamu UCMbITaHWUIA.

8 OdhopmneHue pesynbTaToB UCMbITAHWI

Mo pesynbTatam UCMbITaHWA AOMKHbI ObITb COCTAB/EHbI MTOTOBbIE AOKYMEHTbI (MPOTOKO/bI, aKTbl U T. 4.)
B COOTBETCTBMM C BUAOM UCMbITAHWUNA.

TunoBble )OPMbl LOKYMEHTOB, OCHOPM/ISIEMbIX B NPOLECCE UCNbITAHWUI U NPUEMKN M3Aenuii, ycTaHoB-
nexbl B FOCT 15.309.
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