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Mpegncnosue

1 NOArOTOB/IEH O6uwecTtBoM € OrpaHWYeHHOl OTBETCTBEHHOCTbD «30C Tex» (OO0 «320C
Tex») COBMeCTHO ¢ deaepasibHbIM FOCYAapCTBEHHbIM OHAXETHLIM yuypexaeHueM «POCCUACKUIA WHCTUTYT
cTaHgapTusauumn» (PreY «MHCTUTYT cTaHAapTM3aLumM») Ha OCHOBE COGCTBEHHOIO NepeBoda Ha PYCCKUil A3bIK
aHrN0A3bI4YHON Bepcun ctaHgapTta, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuteTom no ctaHgaptusaumm TK 141 «PoboToTeXHUKa»

3 YTBEPX/JEH W BBEJEH B AEWCTBWE T[pukazom ®degepanbHOro areHTCTea M0 TEXHUYECKOMY
perynmpoBaHuio u MeTponornun ot 16 oktaépsa 2025 r. Ne 1226-cT

4 HacTtosAwmii ctaHfapT ABnseTca MOAMAULMPOBAHHbLIM MO OTHOWeEHUO K ctaHpapTy ACTM F3243—21
«CTaHpapTHbIA cnocob peanusaunun yxygweHus ceasm B cuctemax A-UGV» (ASTM F3243—21 «Standard
Practice for Implementing Communications Impairments on A-UGV Systems», MOD) nyTem BHECEHUSA TEeXHU-
YeCKNUX OTK/TOHEHW, 06bACHEHNE KOTOPbIX NPUBEAEHO BO BBEAEHUN K HACTOALWEMY CTaHAapTy.

HanmeHoBaHue cTtaHgapTa U3MEHEHO OTHOCUTENIbLHO HaUMEHOBaHWA YKa3aHHOro ctaHgaprta Ana npu-
BegeHus B cooTBeTcTBue ¢ FTOCT P 1.5—2012 (nyHKT 3.5) n ANna yBA3KM C HAMMEHOBAHUAMM, NPUHATBIMU B
CyLLecTBYOLEM KOMMNMEKCe HaLMOHaNbHbIX CTaH4apToB Poccuiickolii degepaymn.

CsefileHVs O COOTBETCTBUW CCbISIOYHbIX HaLMOHa/IbHbIX CTaH4apTOB cTaHAapTamM, MCMOoMb30BaHHbLIM B
KauyecTBe CCbIJIOYHbIX B MPUMEHEHHOM CTaHAapTe, NpuBefeHbl B AOMNO/IHUTENBHOM npunoxexHun OA

5 BBEJEH BIEPBbIE

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EHbl B cCTaTbe 26 ®PefepasibHOro 3akoHa
oT 29 wutoHa 2015 r. Ne 162-®3 «O cTaHgapTulaumm B Poccuitckon Pegepaumm». MHdopmaums o6
M3MEHEHMAX K HAC T 0ALEeMy cTaHA4ap Ty Ny6nkyeTCcs B eXerogHom (Mo cCoCTOoSAHUIO Ha 1aHBaps TekyLero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasbHble CTaHA4apThi», a ohuumabHbli TEeKCT WU3MEHEeHWUN
N MonpaBoK — B eXeMeCAYHOM MH(OPMALUMOHHOM yKasaTene «HauuoHanbHble cTaHfapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeHbl HaCTOALLEro cTaHjgapTa CooOTBeTCTBYLWee yBegomneHue byaeT
ony6/IMKOBaHO B GAMKailieMm BbINyCKe eXeMecsa4YHOro MHGOPMaUUOHHOro ykasaTens «HauvoHasbHble
cTaHgapThi». COOTBETCTBYWWAaa WHpopmauns, ysBefoMNeHUe W TeKCTbl pasmMewalnTCcA Takke B
MHpOPMAaLMOHHOI cucTeme obLLero nosb30BaHMa — Ha ouumanbHOM cainTe PenepanbHOro areHTCcTBa
No TEexXHWYEeCKOMY pPerynmpoBaHuio U MeTponorum B ceTu MHTepHeT (Www.rst.gov.ru)

© OdopmneHune. ®IrbBY «NHCTUTYT cTaHgapTusaunmn», 2025

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTBLIO UM YaCcTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B KauyecTBe oMLMaNbHOTO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My pPerysimpoBaHuio 1 MeTpoJsiorim
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BBepeHune

TpeboBaHusa cTtaHgapToB komnnekca MOCT P 60 pacnpocTpaHATCSa Ha pob0oTbl U PO6OTOTEXHUYECKNE
ycTpoiicTBa. MX uenblo ABASETCHA NOBblWeHWe WHTeponepabenbHOCTU POBOTOB U UX KOMMNOHEHTOB, a Takxe
CHWXEHMe 3aTparTt Ha ux pa3paboTky, NPoOM3BOACTBO M 06CNYyXMBaHWe 3a CYET cTaHdapTusaunumn n yHupukaummn
npoueccos, NHTepdelicoB, y3/10B 1 NapameTpoB.

CtaHgapTbl komnnekca FOCT P 60 npenctaBnsiT co60il COBOKYNMHOCTb OTAE/IbHO M3[aBaeMbIX CTaH-
paptoB. CTaHAapTbl AaHHOTO KOMMeKca OTHOCATCA K OAHOW M3 criefylownx tematuyeckux rpynn: «O6éwme
NMOJIOXXEHMNS, OCHOBHbIE NOHATUA, TEPMUHBLI N ONpefeneHnsa», «TexHU4Yeckne 1 akcnayaTtauMoHHble Xxapakrtepu-
CTUKM», «BesonacHocTb», «Bugbl 1 meToabl ucnbiTaHuii», «MexaHu4yeckne MHTepdeincol», «AnekTpuyeckme
uHTepceicbl», «KOMMYHMKaLMOHHbIE UHTepdelicbl», «MeToabl MOAENUPOBaHWSA W MPOrpaMmMuUpoOBaHMUs»
«MeToabl MOCTPOEHMNSI TPAEKTOpUK ABMKEHUSA (HaBurayms)», «KOHCTPYKTUBHbIE 3/1€MeHTbl». CTaHgapThbl Nt0-
60/ TemaTMyeCcKoi rpynnbl MOryT OTHOCUTBLCA Kak KO BCEM po6oTam M pO6OTOTEXHUYECKUM YCTpolicTBaM, Tak
N K OTAENbHbIM rpynnaM o6beKToB cTaHfapTu3auun — NpoMblWeHHbIM poboTam B LLEe/IOM, NPOMbIL/IEHHBIM
MaHUNyNALNOHHbIM po6oTaM, NPOMbILI/IEHHBIM TPAHCNOPTHLIM po6oTaM, CEPBUCHLIM poboTam B LEeoM, cep-
BUCHbIM MaHUNYyNAUNOHHLIM poboTam, CEPBUCHLIM MOGU/IbBHBIM poboTam, a Takke K MOPCKUM POBOTOTEXHU-
YEeCcKUM KOMMeKcam.

HacTosAwmii cTaHfapT OTHOCMTCS K TeEMaTuyeckoin rpynne «Bugbl n meToAbl UCNbITaHWA» U pacnpocTpa-
HSeTCA Ha NPOMbIlWIEHHbIe TpaHcnopTHbie poboThl (MTP). HacToAawwunii ctaHgapT onpegenseT pykoBOACTBO
no opraHusaunn yxygleHus cBA3W Npu NpoBefeHun ncnoiTaHnini NTP Ha cTagnsax XU3HEHHOro uukia

HacTosAwmnin ctaHpapT ABASeTca MOAUGULMPOBAHHLIM MO OTHOWEHUI K cTaHgapTy ACTM F3243—21,
paspaboTtaHHomy TexHuyeckum komutetom F45 ASTM International «Pob6oToTexHuka, aBToMaTuka v aBTO-
HOMHbIE CUCTEMBbI» B COOTBETCTBUW C MpUHUUNAMW CTaHAapTM3auuun, yCTaHOB/IEHHbIMW B PelleHun o npuH-
uunax paspaboTkm MexXAyHapoAHbiX CTaHA4ApPTOB, PYKOBOACTB M pekoMeHpauuin KomuTeTa no TEXHWYECKUM
6apbepam B TOprosse BcemupHoi Toprosoi opraHmsaunun, AN NpuBefeHUs ero B COOTBETCTBME C TpeboBa-
HMAMM OCHOBOMNOJAralwLMX HaLuMoHaIbHbIX U MEXrocyJapCTBEHHbIX CTaH4apTOB

B HacTosilmii cTaH4apT BHECEHbl crefyllime TeXHUYeckme OTKOHEHWUS MO OTHOLWEHUK K cTaHgapTy
ACTM F3243—21:

- UCK/IOYEHbI NPUMeYaHna U CHOCKM NMPUMEHEHHOro cTaHfapTta, KOTopble HelenecoobpasHo NPUMEHATL
B HaLMOHaNbHON cTaHAapTu3auuy B CBA3W C UX COAEPXAHUEM, NMELIMM CNPaBOYHbI XxapakTep U OTHOCS-
wmMca K cucteme ctaHgaptusaynm CLUA;

-pasgen 1 «O6nacTb NpUMeEHeHUsA» npueBefeH B cooTBeTcTBUe ¢ TpebosaHuamu FOCT 1.5—2001;
NyHKT 1.9 NpMMEeHeHHOro cTaHjapTa NepeHeceH BO BBEAEHWE Kak He OTHOCAWMICA K 061acTu NpuMeHeHUs
cTaHpapTa;

- B pasgen 2 «HopmaTuBHbIE CCbIIKU» He BkA4veHbl ACTM F3327, He nmerLwuin aHanoros cpeam Mex-
rocygapCcTBEHHbIX U HauMoHanbHbIX cTaHgapTos, U ANSI/ITSDF B56.5, oTHocAwwMiAcA K cucTeme cTaHfapTu-
3aumm CLIA, KoTopble HeuenecoobpasHo NPMMEHATb B HALMOHaNbHON cTaHfapTu3auumn; COOTBETCTBEHHO U3
TekcTa cTaHJapTa MCK/IYEHbl CCbIIKM Ha 3TU AOKYMEHTbl, MMeLlme CrnpaBoYHbIl XxapakTep, YTO He BiuseT
Ha TeXHWYeCcKoe coAepXXaHune faHHbIX NYHKTOB;

- HOpMaTUBHbIE CCbIJIKA Ha MeXAyHapofHble U pernoHanbHble cTaHAapTbl B NPUMEHEHHOM cTaHpapTte
3aMeHeHbl Ha rapMOHNU3NPOBaHHbLIE C HAMW HaLMOHaNbHble cTaHgapTel B cooTBeTtcTBum ¢ FTIOCT P 1.7— 2014,
NyHKT 7.4; po6aBneHa ccbiaka Ha FOCT P 60.0.0.4;

- B cootBetcTtBun ¢ NOCT P 1.7—2014 n TOCT P 1.5—2012 Bk/nto4eH pasgesn 3 «TepMuHbl 1 onpege-
NeHnsa» BMECTO UCMO/Ib30BAHHOIO B NPMMEHEHHOM cTaHpapTte pasfgena 3 «TepMUHOOrnA», COCTOoALWEero m3
nyHktos 3.1 n 3.2 «OnpegeneHns TeEPMUHOB, YCTAHOB/IEHHbIE B HACTOALWEM CTaHAapTe»;

- Ha PUCYHKe 2 He NpuBefeHbl HaMMEeHOBaHNE N CUMBOJIbl HaUNOHaNbHbIX MHCTUTYTOB CLUA;

- UCK/OYEeHbl NpunoxeHns X.2 u X.3, KOTopble Heuenecoobpas3HO NPUMEHATb B HALMOHA/bHOW CTaH-
JapTusauuy B CBSI3WM C UX COAEPXaHWeM, MMEKLWNM CNpaBOYHbI/i XapakTep U OTHOCALLMMCA K 3apybexHomy
060pyaoBaHuio 1 NporpaMmMHOMY obecneyeHuio;

-K/1l0UeBble cnoBa npuseeHbl B 6ubnunorpaduuecknx gaHHblx B cooTBeTcTBuM ¢ FOCT 1.5—2001
BMecTO pasgena 12 «KnwuyeBble cnoBa» B NPUMEHEHHOM cTaHfapTe.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

Po60Tbl 1 po60TOTEXHNYECKNE YyCTpPOMCTBA
MPOMbIWNEHHBIE TPAHCIMOPTHBLIE POBOTbI

PyKoBOACTBO MO OpraHusauunm yxyalweHns CBSA3U Npu NpoBeAeHUN UCNbITaHW
Ha CTaAusAX XMU3HEHHOro uukKia

Robots and robotic devices. Industrial transport robots. Guidelines for the implementing communications impairments
during testing at life cycle stages

[ata BBegeHuna — 2026—01—01

1 O6nactb NpUMeHeHnA

11 HacTtosAwmin ctaHfapT ycTaHaBnvBaeT TpeboBaHWSA K MPOBEAEHUIO UCMbITAHUA aBTOMAaTUYeCcKoro,
aBTOMaTU3NPOBAHHOIO MW aBTOHOMHOIO MPOMbILWIEHHOIO TpaHcnopTHoro po6ota (MTP) Ha cTaguax Xus-
HEHHOrO LUWKAa, HanmpaB/IEHHbIX Ha OMpeAefieHNe BMAHUA YXYALWEHUS CBA3M Ha ero paboTtocnocob6HOCTh.
Cunctema ynpaBneHus MTP 06bI4HO Mcnonb3yeT cBA3b Mexay MNTP 1 BHEWHUMN cTayMoHapHbIMKU cucTteMamm
N pecypcamMmu, TakKMMU Kak BHELLIHAA cucteMa ynpas/ieHUs, cucteMa naaHupoBaHusa paboT v ynpasneHus rpyn-
noii po6oToB, ynpaB/ieHMe B3aMMOAENCTBUEM WH(PACTPYKTYpHOro 060pyAoBaHUA uam nporpammbel 0b6say-
HbIX BbIYWC/EHUI ONA peleHnsa Tekywmnx 3ajad. YXyAlWweHns CBA3W MOryT NPUBECTU K pas3/inyHbIM 3apaHee
HENPOrHo3npyemMbIM HapylweHusam pabdoTocnocob6HocTn MTP nnu cpbiBY BbINONHEHUS 3a4aHUA.

1.2 HacTtosAwwmin ctaHaapT pacnpocTpaHAaeTcsa Ha OopraHu3auuto yxyAlweHus CBS3W C UCMNO/b30BaHUEM
N3BECTHbIX METOAO0B Mpu BbiNo/HEHUM TP TecToBbIX 3afaHuii, YCTAHOBMEHHbIX B APYIMX HaLWOHasbHbIX
cTaHgapTax, NOCBAWEHHbIX MeTogaM ucneiTaHuii MTP, o6ecneunBas co3faHne BOCNPOU3BOAMMBIX yXygLle-
HWli CBA3WM NpPW NPOBEAEHMU WUCNbITAHWA B pa3HbiX MecTax W B pa3Hoe Bpemsi. B cooTBeTCTBMM C Tpebo-
BaHuaMn TOCT P 60.0.0.7 MTP A0/XHblI NPOXOAMTb UCMbITaHUA Ha CNnefylouwmnx cTagnax ux XM3HeHHoro
uMKia: n3aroTosseHne (MPonsBoACTBO), KOHTPO/b (MpUeEMKa) U peMOoHT (MoAepHU3aums).

1.3 HacTtosAwwmin ctaHgapT npegHasHavyeH O/19 MOAENMPOBAHUA YXYALIEHUS CBSA3U, KOTOPOE MOXeT
MMeTb MeCTO BO Bpems paboTbl MTP. HacTtoawmin ctaHgapT MOXeT ObiTb TakKe NPUMEHEH WU3roTOBUTENSMU
MTP onsa noaTBepxaeHnsa yctoumsoctn MTP k onpegeneHHbiM BUgaM yxyaleHus cBa3u. Hactoswmii cTaH-
[apT He pacrnpocTpaHAaeTCsa Ha BbiAB/IEHNE NPO6/IEM, KOTOPbIE AO/DKHbI GbITb YCTPaHEHblI BO BpEMS YCTAHOBKM
n Hanagkn MTP, Hanpumep Ha ay6nupoBaHue IP-agpeca B ceTw.

1.4 HacTtosAwuin ctaHfapT pacnpocTpaHaeTcs TO/IbKO Ha cnocob6bl yXyALeHns CBSA3U, HO He ycTaHaBu-
BaeT TecToBble 3afjaHusa ana MTP. 3apgaHua gna MNTP cnepgyeT BbIGMpaTh U3 APYTMX HALUOHAa/bHbIX CTaHgap-
TOB, MOCBSILLEHHbIX MeToAaM ucnbiTaHuii MTP.

1.5 HacTtosAwwmin ctaHgapT pacnpocTpaHsAeTcs Ha MeToAbl perucrpayuu Tuna n CTEMeHW YyXyAWeHus
cBA3n, korga MTP HaxoAuTca B HENOABMXHOM COCTOSAHUW WM BbIMOJIHAET 3afaHue. BpeMeHHble unm npo-
CTPaHCTBEHHbIE TPaHULbl, B KOTOPbIX NPOUCXOAAT YXYALIEHUA CBA3MW, BKIOYAKT BpEMS, NPOAO/IKUTENBHOCTD,
pacnonoxeHue B npefesnax 3afjaHusa Unm apyrne BosHukarwlime cobbiTUs.

1.6 HacTtosAwwmin ctaHAapT He pacnpocTpaHsaeTcs:

- Ha yxyglweHve cBA3n mexay 60opToBbIMY KOMNOHeHTamu MTP, Hanpumep, mexay gatuynkamu n 60pTo-
BbIMU KOMMNblOTEPAMU;

- yXyglweHue CBA3W WM TOYHOCTU U3MEPEHWI, HanpsMyl B/IMSAKOWEE HA BHELIHWE CUCTEMbI OTcyeTa
NN NO3ULUOHMPOBAHUA, HaNpUMep, Ha rnobanbHyl CUCTEMY MO3ULUMOHUPOBAHUA, UCNOMb3yeMYyl A1 Ha-
BUraumun, N ycTaHOBJ/IEHHbIE HA CTeHe oTpaxaTenun ANa U3MepeHus AanbHOCTU UAK yrna.

M3paHue odmumnanbHoe
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1.7 TpeboBaHUs HaCTOSALLEr0 CTaHAapTa He pacnpoCcTPaHSTCSA Ha Becb cCnekTp npobnem 6esonac-
HOCTMW, CBSAA3@HHbIX C €r0 NPUMEHEeHUeM, Npu ux Hanuumu. Monb3oBaTeNn HaCTOALEro cTaHA4apTa oTBeYaloT 3a
pa3paboTky Heo6X0A4MMbIX Mep 6e30NacHOCTM M OXpaHbl 340POBbSA, a Takke 3a onpegesieHne NPUMEHUMOCTM
3aKoHOoAaTeNlbHbIX OrpaHWyYeHnii 4o Ucnonb30BaHWa HacToswero ctaHgapta. Cnegyet cobniogate Tpebosa-

HWA cTaHAapToB 6e30nacHoOCTU, NpuMeHuMbIxX K MTP (Hanpumep, TOCT P 60.6.2.2).

2 HopMaTUBHbIE CCbINKN

B HacToAWeM cTaHAapTe MCMNoSIb30BaHbl HOPMAaTUBHbLIE CCbINIKU Ha cnefyloline ctaHaapThbl:

FOCT P 60.0.0.4/MCO 8373:2021 P060Thbl 1 pO60TOTEXHNYECKME YCTPONCTBA. TEPMUHBI U Onpe-
aenexHuns

FOCT P 60.0.0.7 Po60Thbl 1 po60TOTEXHNYECKNE YCTPONCTBA. XXNU3HEHHbIN uukn. Obwmne Tpebo-
BaHNA

FOCT P 60.4.0.1 Po60Tbl 1 pob60TOTEXHUYECKME YCTpOiCTBA. MNpOMbIWIEHHbIE TPAHCNOPTHbIE pob6o-
Tbl. TEPMUHbLI ¥ onpeaeneHns

FOCT P 60.4.3.1 Po60Tbl 1 poboTOTEXHUYECKME YyCTpoiicTBa. MNpoOMbIWIEHHbIE TPAHCNOPTHbIE pobo-
Tbl. MeTo4 HaBUTaLWUOHHbLIX UCMbITAHWA B 3a4aHHON o6nactu

FOCT P 60.4.3.2 Po60Tbl 1 po60OTOTEXHUYECKME YCTpOCTBA. MNpOMbIWIEHHbIE TPAHCNOPTHbIE pobo-
Tbl. PyKOBOACTBO NO NpefcTaB/IeHNI0 NapameTpoB BHeLWHeW cpefbl Npy NpPoBEAEHUN WUCMbITAHWUI Ha cTagnax
XW3HEHHOTO uunKna

FOCT P 60.4.3.5 Po60Tbl 1 poboToTexHuyeckme yctpoiictea. MNMpoOMbIWIEHHbIE TPAHCNOPTHbIE PO6O-
Tbl. MeToA ucnbiTaHU N0 CBOEBPEMEHHOI OCTaHOBKE nepej npensaTcTBMeM

FOCT P 60.6.2.2 (MNCO 3691-4:2023) Po6oTbl M po6GOTOTEXHUYECKME YCTpolicTBa. TpaHCNOpPTHbIe
noructuyeckne po6otbl. TpeboBaHnAa 6e30NacHOCTN U METOZbl OLLEHKM COOTBETCTBUA

MpuMmeyaHu e— Mpu NO/Ib30BAHUM HACTOSILLMM CTAHAAPTOM Lie/IecO06pa3HO NPOBEPUTL AECTBME CChITOUYHOrO
cTaHfapTa B MHDOPMAaLMOHHOI cucTeMe O6LLEro nosib3oBaHusi — Ha ohrmanibHOM caiite ®efepanbHOro areHTcTBa no
TEXHUYECKOMY PerysiMpoBaHvio U METPOOMN B CETU VIHTEPHET WK MO eXerofHoMy WHopMaLMOHHOMY ykasaTtento «Ha-
LIMOHa/IbHbIE CTAHAAPTbI», KOTOPbIA ONy6MKOBaH N0 COCTOSIHMIO Ha 1 siHBaps TEKYLLEro rofa, U no BbiMyckam exeMecsy-
HOTO MH(POPMALMOHHOTO YKa3aTensi «HaumoHabHble CTaHAAPTLI» 3a Tekylwmii rof, Ec/v 3aMeHeH CCbITOYHbI cTaHaapT,
Ha KOTOpbIl AaHa HefaTVpOBaHHAsA CCbIIKA, TO PEKOMEHAYETCS MCMOMb30BaTh AECTBYIOLLYI0 BEPCUIO 3TOMO CTaHaapTa
C YYETOM BCEX BHECEHHbIX B IaHHYI0 BEPCUIO M3MEHEHMIA. EC/M 3aMEHEH CCbITOYHbIA CTaHAapT, Ha KOTOpbIi AaHa aatu-
pOBaHHas CCblfika, TO PEKOMEH/AYETCS UCMO/b30BaTh BEPCUI0 3TOTO CTaHAApPTa C yKasaHHbIM BbIlle FOA0M YTBEpXAeHUs
(NpyHsTMS). ECnm nocrne yTBEPXAEHNS HACTOSLLETO CTaHAAPTa B CCbIIOYHBIN CTaHAApPT, Ha KOTOPbIA faHa faTVpoBaHHas
CCbI/IKa, BHECEHO U3MEHEHVE, 3aTparvBatoLLiee NojIOKEHNE, HAa KOTOPOE [laHa CCbl/Ka, TO 3TO MOJIOKEHNE PEKOMEHYETCS
MPUMEHATL GE3 yyeTa AaHHOr0 N3MeHeHUs. EClM CCbIIOUHBIA CTaHAApT OTMEHeH 6e3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM
[laHa ccbllka Ha HEero, peKOMeHAYeTCs NMPUMEHSITL B YaCTW, He 3aTparvBatoLLeli 3Ty CCbUIKy.

3 TepMUHbI U onpepeneHnd

B HacToAwem cTaHgapTe npumMmeHeHbl TepMmuHbl no FTOCT P 60.0.0.4 n TOCT P 60.4.0.1, a Takxe cnegy-
IolMe TEPMUHBI C COOTBETCTBYOLWMUMU onpeseneHnamu:

3.1 yxyaweHune cBA3M (communications impairment): 3afjaHHOe M3MeHeHWe XapaKTepucTUK CBA3MW,
KOTOpoe MOXeT BK/oYaTb M3MEHEHUA B COCTOAHUM NOAKNIOYEHUA, 3a[epXKe, CKOPOCTU nepefayn faHHbIX
n/Mnn UenocTHoCcTN gaHHbix mexay MNTP v gpyrum obopynoBaHnem, ABAAIOLWMMCA 4acTblo NPOMbILW/IEHHOTO
TPaAHCNOPTHOIO PO6OTOTEXHUYECKOTO KOMMEKca.

3.2

ob6nadvHble BbluncneHus (cloud computing): Mapagurma gns npefocTaBneHUs BO3MOXHOCT U ceTe-
BOro focTyna K MacwTadbupyeMomy 1 anacTu4HOMY nysy obLmx hn3nyeckmx n BUpTYyasibHbIX PECYPCOB
C NpefocTaB/IeHNEM CaMO0bCIY)XMBAHUA U afMUHUCT pUpoBaHueM no TpeboBaHuIo.

MpumeuyaHune — MpUMeEPLI PECYPCOB BKOYAOT CEPBEPDI, OnepawlyioHHble CUCTEMbI, CeTU, MPorpaMvHoe
obGecreyeHie, NPUIOKEHVst U 060pyI0BaHNE A1t XPaHEHUS! AaHHbIX.

[FOCT ISO/IEC 17788—2016, cTaTbs 3.2.5]
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3.3

ny6nnyHoe ob6nako (public cloud): Mogenb pa3sepTbiBaHWA 06/1a4HbIX BbIYMCAEHWIA, B KOTOPOI
CNy6bl 06M1a4YHbIX BbIYUC/IEHNA NOTEHUMabHO AOCTYMHbI I060MY NOTPEBUTEN CNYyX6Obl 06/1a4YHbIX
BbIUMCNEHWIA, NPV 3TOM pecypcamu ynpasnaseT NOCTaBLMK CNY>K6bl 0611a4HbIX BbIYUCIEHWIA.

[FTOCT ISO/IEC 17788—2016, cTaTbsa 3.2.33]

4 O6wme NonoxeHns

4.1 NTP BbINOMHAKT pa3HoobpasHbie paboTbl, Kak BHYTPW, Tak U BHE NMOMELLEHWI, BO BPEMSA KOTOPbIX
BO3MOXHO BO3HWKHOBEHME NpPo6/ieM CO CBA3bIO, KOTOPbIE MOTYT NOBMUATL Ha ynpassieHne MTP 1 KOHTPO/b 3a
ero paboToii. MPOMbILWMEHHbIA TPAHCNOPTHbIA pob6oToTexHuyecknii komnnekc (MTPTK) BkatovaeT MTP u Bce
CBsI3aHHble KOMMNOHEHTLI, o6opyAoBaHue, NporpaMMHoe obecneyeHne M KOMMyHuUKauuu, Heobxoaumble ANA
CO34aHuNs NOMHOCTbIO (DYHKUMOHANBbHOW CUCTEMbI. YXyALWeEeHNe CBA3M MOXET Bbl3BaTb:

- u3meHeHns B pabote MTP;

- N3MEeHeHNs B NOBEAEeHNUN KOMMNOHEHTOB KOMIJIEKCa, Takux Kak ynpaBneHue v niaHnupoBsaHue;

- U3MEeHeHUsa B paboTe UM CUHXPOHM3auMM 060pyAoBaHNA UHAPACTPYKTYPbI.

HacToAwwmii ctaHgapT npefHasHayvyeH Ansa obecneyvyeHns permcrtpauumn BbinoaHeHns MTP 3agaHuii, Kor-
[a CBA3b yXyAlwaeTcsa onpefeneHHbIM 1 NOBTOPAOLWMMCA 06pa3om.

4.2 YXypleHne CBA3W MOXeT BO3HMKaTb MexAay NnbbiMu komnoHeHTamu MTPTK. Ha pucyHke 1 npepg-
CTaB/IEHbl OCHOBHbIE KaHabl CBA3W, B KOTOPbIX MOXET NMPOUCX0AUTb yXyAlleHne cBA3N. MpoHymepoBaHHbIe
CTpenkn Ha pucyHke 1 o603HayaloT pas/inyHble MecTa, rAe MOXeT BO3HUKHYTb yXyAleHue cBA3u. LiBeta
3N1€eMeHTOB (3eNeHblli, KpacHbI, CUHWIA) COOTBETCTBYIOT pas/iMyHbIM TUMaM yXyAleHns CBA3M, Hanpumep, Asa
KpacHbIX 3/IeMeHTa 0To6paxalT CXOAHbIe TUMbl YXYZALWEHNA CBA3W, a Ludpbl 1 CTpesika yKas3bliBalT Ha BO3-
MOXHble MecTa yxyalweHusa cBsasn. CCbINKM Ha PUCYHOK 1 MPUCYTCTBYIOT NO BCEMY TEKCTY HaCTOALLEro CrtaH-
fapta. Kpome Toro, fAaHHbI PUCYHOK BK/IOYEH B TUNOBYK (DOPMY MPOTOKOMA WCMNbITAHWWA, TAe OH CAYXWUT ANA
perncTpauuy pykoBoAMTesieM WCNbITaHWA HAacTpPoeK 060pyA0BaHMA 1 Pe3ynbTaToB UCNbITAHUNA.

PucyHok 1— Bnok-cxema KOMMyHUKaunii anst ynpasneHusi/koHtpons MTP
1 CBA3@HHOro ¢ HUMK o6opyaoBaHMA 06bekTa
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4.3 3anpalimBaemMble OXugaeMble pesynbTaTbl NPeAOCTaBASAT MHPOPMaLUo 06 ycnexe Win Heyaade
UCMbITAHUS 471 perucTpayuu B NPOTOKO/IE, B KOTOPOM 3anuUChiBAKT Takke NprMevaHusi, OTHOCSALMNECS K ca-
MOMY WCMbITAHUIO W/UNK K ero pe3ynbTaTaM. BO3MOXHO, YTO cO3faHHble YXYALIEeHUs CBS3U He GyayT UMETb
3aMeTHOro agppekTa, 1 3TO YaCTO ABAETCA XeslaeMblM Pe3ybTaToM.

5 Tpeb6boBaHMA K NPOBEAEHMNIO UCMNbITAHWIA

5.1 O6wure NONOXEHUSA

B naHHOM pasgene npepcraBsieHbl OCHOBHble 0COBEHHOCTU NMPOBeAEeHNUst UCTbITaHnil. OnpepeneHs! ABa
BMAA WCMbITAHWUIA: CTALMOHAPHOE WCMbITAHWE U UCMbITAHUS (6Aa30BOE U NMpW YXYALEHWW CBSA3M) NpU BbINOJI-
HEeHUW 3afaHusl, KOTOpoe SIBsSieTCS BOCMNPOM3BOAVMMbLIM pPENpe3eHTaTUBHLIM WKW peasibHbiM 3afaHueM Ans
MTP. B gaHHOM pasgefie onpejefieHbl BapuaHTbl peanu3auun yxyalweHUs CBS3U U OXWAaeMble Mo uUToram
UCMbITAHUI pe3ynbTaThbl.

5.2 VcnblTaHuda

5.2.1 CrayunoHapHoe ucrnbltTaHue

CTaunoHapHoe ucnbiTaHne NpPOBOAAT ANA TOro, 4To6bl y6eanutbca B paboTtocnocobHocTu MTP 6e3 ero
NOTEHLUMANbHO ONacHOro NOBefeHns NPW HapyleHUaX CBA3W. B gaHHOM ucnblTaHuM TpebyeTcs, 4Tobbl MTP
ocTaBasiCA HENOABWXHbIM, HO B aKTUBHOM COCTOSHUW. [laHHbIi MeToZ UCNbiTaHWA onucaH B pasgenax 7— 11.

5.2.2 NcnblTaHne ¢ ncnonb3oBaHMeM CTaHA4apTHOro metoga

B cTtaHgapTax, ycTaHaBiuBawwmx MeTodbl ucnbiTaHuini MTP, onpegeneHbl 3agaHus, KOTOpble MOryT
6bITb MCNONB30BAHbI NPU UCNbITAHUAX, ONPeAesieHHbIX B HACTOAWEM cTaHfAapTe, HanpuMmep, 3afjaHus no Ha-
Buraymum, yctaHosneHHole B FTOCT P 60.4.3.1, 3agaHnsa no CBOEBPEMEHHOW OCTAHOBKEe nepej NpensaTcTBUEM,
yctaHoBneHHble B FTOCT P 60.4.3.5.

5.3 Ba3oBoe UcnbiTaHWe U peann3auus yxyalWeHUs CBA3U

5.3.1 ba3oBoe ucnbiTaHne

BasoBoe ucnbiTaHve MNTP NpoBOAAT C BbINOSIHEHMEM 3agaHusa 6e3 yxyAweHus CBSA3W gns Toro, 4To-
6bl y6eanTbCs, YTO 3afaHMe MOXET OblTb YCNELHO BbIMO/IHEHO MPU HOPMAasibHbIX YCNOBUAX CBA3U. Cneayet
obecneuynTb HEM3MEHHYIO KOHurypauuto NMTP npn npoBegeHMN BCEX UCMbITAHWUIA.

5.3.2 Peanusayma yxygleHus CBA3U

Mpn BbINOSIHEHWUW UCMbITAHUI B COOTBETCTBUM C HACTOALWMM CTaHA4apTOM criegyeT UCNnosib30BaTb MeTOo[,
YXYALEeHNA CBA3M C BbICOKOW CTEMEHbI0 BOCNPOM3BOAMMOCTU. Peanusauyns yxyalweHus pagmo4yacTtoTHOW CBS-
31 MO BO34YXY TOYHbIM U BOCMPOU3BOAUMbBIM METOAOM SIBASIETCHA AOCTATOYHO CNOXHOW, TPYAHO Kannbpyemoi
n goporoctosuweli. Mostomy Ana peanusaynn yxyalweHusa cBasv npu nepegadve AaHHbix B MTPTK MOXHO
MCnonb30BaTb NporpammHoe obecneyeHne ynpasneHus TpacukoMm B MPOBOAHOM CErMeHTe TOMosiorum ceTu.
Mpu 3aToM ANa co3faHns BOCNPOU3BOAMMBIX YXYALWEHWA CBA3U, aHA/IOTUYHBLIX YXYALWEHUAM, TUNUYHBIM AN1S
6ecnpoBOAHOM U NPOBOAHOW CBA3U, cneayeT UCMO/b30BaTb pa3Hble KOHMrypauum nporpaMmMHoro obecneuve-
HUA ynpaBneHus tpadukom (cM. npumep B npuoxeHun X.1).

5.4 Bugbl yXyAlWeHUs CBSI3N M PeKOMeHAauuy no Mx BOCNpou3BOAMMOCTHU

MHOrne yxyflWweHus cBA3N MOTyT ObiTb peasin3oBaHbl C NOMOLLbI NPOBOAHbIX COEAMHEHWNI 1 Nporpam-
MHOro obecnevyeHus ynpasneHunsa Tpadukom. [lanee onpegesieHbl OCHOBHbIE TUMbl YXYAWEHUSA CBA3MN.

5.4.1 TlpepblBaHne CBA3N Ha OrpaHN4YeHHOe BpemMs

CBa3b, 6ecnpoBofHasa M NpoBogHas, MOXeT ObiTb NpepBaHa No MHOTMM MpUYMHAM, BKKOYas NOMexwu,
NoTEPH MOLWLHOCTU CUrHasna, Ype3MepHyH Harpysky KaHanoB CBA3W M OTka3 ob6opyaoBaHusa. B 3aBucumocTu
OT NPYMEHAEMOro CeETEBOro 060pyA0BaHNSA U NPOTOKOMOB cBA3M B MTPTK BO3MOXHbI ABE CUTyaLnUu Npu yxya-
LEeHNN CBA3U: AaHHble ByAyT NOCTaB/EHbl B 0Yepeab M OTNpaB/ieHbl NPM BOCCTAHOBAEHUU CBSA3M UNAN AaHHble
OyayT NOTEPSHbI.

5.4.1.1 CnepyeT ncnosib3oBaTb nNporpammHoe obecneyeHue ynpaBneHus tpapukom B cnyvae Kabenb-
HOro MOAK/OYEHUA K KOMIMJIEKCY, KOTOpbIA obecneunBaeT ynpaBiieHWe MNPONYCKHOW CNOCOGHOCTbIO KaHana
nepegayn AaHHbIX C NOMOLLbIO KOMMbOTEPA 418 MMUTaLun nepeboeB CBA3N.

5.4.1.2 B kauyecTBe a/ibTepHaATUBHOroO BapuaHTa, NpoBOoAHAas NUHUA CBA3M MOXeET OblTb OTK/IOUYEHa Ha
yKa3zaHHOe BpeMms, 4To6bl co3faTb NpepbiBaHue CBA3W.

4
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5.4.1.3 [ns ppyrux BuAoB CBA3M NpepbiBaHUE CBA3M Ha OrpaHMYEeHHOE BpPeMS Takke MOXeT ObiTb pe-
annsoBaHo. Hanpumep, OTKPbITbIA ONTUYECKUA KaHan cBA3M ¢ MTP B 6AMmXHeERn 30He MOXeT OblTb pa3opBaH
C MCNOJ/Ib30BAHUEM HEMNPO3pPavyHoro o6bekTa, NepekpbiBarLero cBsA3b B O4HOM UM 060MX HanpaB/ieHUsAX.

5.4.2 TMoTepsa cBsA3U, NPU KOTOPOW TepSAETCH 4YacTb TeKyl,ero Tpaguka

[JaHHOoe 4yacTuyHoe yXyjlleHue CBSA3N TaKkKe MMeeT MecTo npu 6ecnpoBOogHON cBA3W. HO ero MoXHOo
Takke CMOAennpoBaTh C NOMOLLbIO ynpaBasaeMoil KOMNbIOTEPOM MPOBOAHON cCeTu.

5.4.3 CBA3b C OrpaHUYeHUEM CKOpPOCTU

[Ons 6ecnpoBOoAHbIX TEXHONOTUI CBA3M XapakTepPHO CHUXEHME CKOpPOCTW nepegayn [AaHHbIX Npu
ocnabneHnn MOLWHOCTM CUTHana. YBENIMYEHME PpacCTOSAHUA Mexay nepefaTynkoMm U MPUEMHUKOM, Kak
3TO npoucxoauT npu ABwxeHun [TP, aABnsetcAa nNpocTeiwuM NpuUMeEpPoM MNPUYUHbI OocnabneHus curHana.
Ha wucnbiTaTtenbHOM CcTeHAe nporpaMmHoe ob6ecnevyeHue ynpasrieHUs TpagukoM MOXeT WMMUTUPOBATb
JaHHOEe OrpaHuyeHne CKOpOCTM nepefayn AaHHbiX ¢ 60Mblueil BOCNPOU3BOAUMOCTBIO 6€3 MCMNo/ib30BaHuUsA
TpyaHoynpaBsidemMoro n ¢ notTeHunanabHO HEN3BECTHbIMKW yCNOBUAMN paanov4aCTtoTHOro Mmetoaa CBA3N.

5.4.4 3apepxka cBA3U

BecnpoBofHble TEXHOMOMMN CBA3M MOTYT Bbi3BaTb MEPErpy>XEeHHOCTb KaHana WaM Ucnosb3oBaTb cTpa-
TErMn C MHOTOKpPaTHbIM NepenpueMom, YTO SABASETCS NPUYNHON 3aaepX ek cBA3U. NpoBOAHbIE CUCTEMbI CBA3U
Cc cepBepamu, ocob6eHHO BHe MecTa akcnayaTtauuu (C ucnosib3oBaHmem 06M1a4YHbIX BbIYUCMEHWIA), MOTYT Bbl-
3blBaTb 3a4€epXKkn cBA3W. NMpoBOAHbIE METOAbl, yNpaBnseMble KOMNbLITEPOM, MOTYT UMUTUPOBATb 3a4epPXKy
CBS3M C BbICOKOV CTEMEeHb BOCNPOM3BOAMMOCTH.

5.5 O6nacTb yxyalweHnsa cBaA3n

5.5.1 YxyauweHune cBA3M, OCHOBAHHOE Ha BpPeMeHU

Ona kaxaoro yxygleHus cBA3W onpefenisainT BpeMs Havyana u BpeMs OKOHYaHWA UNu ANUTesIbHOCTb.

5.5.2 ¥YxypguweHune cBA3M, OCHOBaAHHOE Ha MECTOMOJI0XEHUN

3afgalT mectononoxeHna MNTP Ha ucnbiTatesibHOM CTeHAe: rae yxygleHue CBA3N LO/HKHO HayaTbCsa ”
roe 3aKOHYUTbCS.

5.5.3 KosimyectBeHHas oueHKa KaXaoro yxyglweHusa cBA3N

3a4al0T KOIMYECTBEHHYO BEIMUUHY YXYALEHUS CBA3W, HanpuMep, AINTENbHOCTb BBELEHHOW 3ajepXx-
K/ CBA3MW, OrpaHMyveHne CKOpoCTU nepepayn AaHHbIX WX NPOLEeHT NoTepu AaHHbIX.

5.6 Komb6uHauuu TMNoB yxyALWeHUs CBA3N

YXyAlWeHNs CBA3N MPU UCNbITAHUAX MOTYT ObiTb BBEAEHbl N0 OTAENIbHOCTU, Moc/efoBaTeNlbHO WK B
KOMOUHaLWNK.

6 TpeboBaHMA K 06opypoBaHUIo

6.1 [na npoBefeHMs UCNbITaHWn TpebyeTcs AononHWTeNbHas annapatypa nomumo MTPTK, koTopas
MOXeT MHOroKpaTHO BOCMPOM3BOAUTL ynpasrisieMble yxXyAlleHUs cBA3W. McnbiTatenbHaa annapatypa nns
ynpaBieHns yxyAlleHWEeM CBSA3M A0/DKHA OblTb TEXHOJ/IOTMYHONM, YTOObI 06/71€rYynTb MPOBEAEHNE UCMbITAHUNA
M3roTOBUTENAMU, YCTAHOBLWMKAMN 1 nonb3oBartenamu MTP. Npumep npusegeH B npunoxeHun X.1.

MpumeyvyaHune — PekoMeHAyeTCS NMPOKOHCY/bTUPOBATLCA € u3rotoButenem MTP nepen peanusauueli yxyaue-
HUSA CBA3M, MOCKOJIbKY HEMNPaBW/IbHO NMPUMEHEHHOE yXyAlleH/e CBA3N (HanpuMmep, CHATUE aHTeHHbl) MOXET NpuBecTU K
NoBpPEeXAeHUI0 KOMMOHeHTOB [TTP.

6.2 Annapatypa gna peanusauun yxyAweHus cBA3WN A0/HKHa 6biTb paspaboTaHa Ana peanusauum of-
HOTO UMM HECKONIbKUX U3 CrefyloWwmnx BapuaHTos.

6.2.1 MporpamMmHoe ob6ecneyeHve ynpasneHuWs Tpadukom, peanusyloliee nporpammHoe yxygleHue
CBA3N.

6.2.2 PaspbiBaemoe kabesibHOe coeguHEHNE.

6.2.3 bnokupyemas ontuyeckas CBA3b.

6.3 TlpoBoaHble, ynpaBnsieMble KOMMbIOTEPOM YXYALIEHUA CBA3W, UCMNONb3yloWwmMe nporpamMmmHoe obe-
creyeHue ynpasneHua Tpadukom, ngeasnbHo NOAXOAAT ANA UCMbITAHUI C BbICOKOIW CTENEHbIO BOCNPOU3BOAMN-
mocTu. Mpumep MeToda NpepbiBaHWA CBA3W NoKasaH B NpuaoxeHumn X.1.
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7 MoaroToBKa K NpOBeAEHUID UCMbITAHUN

7.1 XapaKTepucTuka yxyfaleHusa cBA3U

7.1.1 3akasuuK MCnbiTaHUi AO/HKEH onpeaennTb U onucaTb Kaxpgoe yxyAlweHue CBSA3W, noasiexaiiee
UCMbITaHU: cnocob ero peanunsaynn, TUMN, MECTOMOMOXEHNE U TPaHULbI.

7.1.2 Heobxoanmo Mcrnonb3oBaTb MeTon MPOBEPKN BAUSAHUA YXYALIEHUA CBA3W, a pe3ynbTartbl UCMbITa-
HUSE — JOKYMeHTMpoBaTb. Hanpumep, ANA NPOBEPKN BANSHUSA NMPUMEHEHHbIX YXYALWEHNA CBA3U MOXHO WC-
Nnonb30BaThb Takne MeTobl onpefesieHns CBA3HOCTM Yy3/10B B CETU, KaK «3anpoc oTkauka (ping)» nnu ytunuta
«iperf». Jlydlwum BapuaHTOM SAABNSETCA MPOBepKa C UCMNOJ/Ib30BAHUEM CTauMOHAPHOIo UCNbITaHUA, onpeaeneH-
Horo B 5.2.1 n 9.4.

7.2 BblnonHeHune ucnbliTaHnin NTP

7.2.1 3aka3uuK UcnbiTaHWii onpegenseT 3ajaHne, KOTOPOe AOMKEH BbIMONHUTL [MTP.

7.2.2 ba3oBoe ncnbiTaHue

[omxeH 6biTb YCTAHOB/IEH UCXOAHbI YpOBEHb BO3MOXHOCTel MTP. 3agaHne ans 6a30BOro MCnbiTaHUs
[OJIKHO ObITb BbIMNOJIHEHO 6€3 yXyALeHUA CBA3W, a pe3y/bTaTbl AO/DKHbI ObITb 3apPerncTpnupoBaHbl B COOTBET-
CTBMW C UCMONb3YEMbIM METOLOM MPOBEAEHUSA UCMbITAHUA.

7.2.2.1 CnepyeT UCNOJIHATb HEOOGXOAMMOE KO/IMHYECTBO MOMbITOK BbIMOSIHEHUSA 3afaHNsA C HeHapylueH-
HOIN CBAA3bIO, YTOOLI NOATBEPAUTL, Y4TO MTP MOXeT BbINOMHUTL BbibpaHHOE 3ajaHne Hagnexawum obpasom.
Ba3oBoe ucnbiTaHWe [0/MKHO ObITb BbIMO/IHEHO B TOM XXE MPOCTPAHCTBE, YTO U Nocnefylowmne nUcnbiTaHa ¢
yxygweHnem csBfA3n. HeobxoauMmo 3aperncrpupoBaTb pesynbTartbl 6a30BOro ucnbiTaHua (Hanpumep, ycnex/
Heygauya, Bpems BbIMOSIHEHUSA, TOPMO3HON NyTb), 4YTO6bLI y6eauTbcs, 4uTo MTP MOXeT BbINONHUTL 3ajaHue
Hagnexawum obpasom.

7.2.2.2 Ecnu npegnonaraeTcs CpaBHUTb pe3yfbTaTbl 6a30BOr0 UCMbITAHUSA C pe3ynbTaTtaMu UChbITaHui
C yXyAleHneM CBA3W, TO HEOOXOAMMO BbINOJIHUTL MOJIHOE UCMbITAHWE, Kak onpefesieHo B MeTofe nposeje-
HUS UCMbITaHNA.

7.2.3 lcnblTaHne c yxyauweHNem cBA3U

7.2.3.1 3akas3uuk UCMNblITaHWA AO/DKEH ONPEAennTb N 3aperncTpupoBaTb OXngaemMble AONyCTUMbIE Ael-
ctBua MNTP npn peanusauuun yxyaweHns cBasu. MNpumepamu gencteuii MTP, gonycTUMbIX 3aKka3unkom, SB/S-
toTCA:

- OCTaHOBKa ¥ BO306HOB/NEHME ABUXEHNA 6e3 BMellaTe/IbCTBa Yes/i0BeKa,;

- 0OCTaHOBKa, Tpebyuan BmelwlaTenbCcTBa Yenoseka 419 NPOLO/MKEHUS ABUXEHUS;

- KpaTKOBpeMeHHOe MnpekpaleHne BbINOMHEHUA 3afaHuns;

- N3MEeHeHVe 3aniaHMpoBaHHOIO MaplpyTa ABUKEHUS;

- U3MEHEHMNE CBETOBOIW WAWN 3BYKOBOWN MHAMKALUW.

Mpumep oxungaembix geincteuin NTP MOXeT ObiTb CAeAYIOWMNM:

7.2.3.2 Jfeincteua MTP 6yayT cooTBeTCcTBOBaTb Npegnosiaraemomy pesynbTaTy, YKazaHHOMY B BbIMNOJI-
HAEMOM 3afaHuu.

7.2.3.3 JeictBua MTP He 6yayT COOTBETCTBOBATb NpeanonaraemMomy pesynbTaTy, yka3aHHOMY B Bbl-
NMOSTHAEMOM 3afaHuun.

7.3 Heob6xoanmo onncatb oxungaembie genctensa MTP oTHOCUTENbHO 6a30BOr0 UCMbITAHUA.

7.4 CnepyeT BbINOMHUTL 3ajaHne, onnucaHHoe B pasfgesnie 8, C HapyLWeHNAMUN CBA3KN, YCTAHOB/IEHHbLIMU
3aKa3yMKoOM MCNbITaHWiA, 1 3aperncTpmpoBartb pesynbtaTbl. Mpumep OpMbl NPOTOKOMA MCMAbITAHWI NoKasaH
Ha puUCYHKe 2.
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PucyHok 2 — lMpumMep NpOTOKOMA MUCMbITaHWIA C yXyAleHueM cBsasv, imcT 1
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CTaHgapTHbIN MeToA yXxyAlweHusa ceasu MNTP
Be,u, NCNbITaHUA: \J] CTaLI,VIOHapHoe ncnbitTaHne L|.|, VicnbITaHMe C NCNosib30BaHNEM CTaHOaPTHOro MeToaa

OnuncaHne 3agaHnsA, KOTopoe BbINOHAEeT MTP

Cxema c pa3mMepamy 1 0603Ha4EHUAMM TOMOOTMU CBA3U 1 MECTaMM YXyALLEHNST CBSA3U:
(ykazarb, rae B 060pyaoBaHMM MMEET MECTO HapyLLEHNE CBS3W; OTMETUTL J1H0Oble 0COBEHHOCTM 060PYA0Ba-
HUS, KOTOpble MOTYT 6bITb UCMOMb30BaHbI 418 YXYALEHNS CBSA3)

T exHuK-UcnbITatesib:

PucyHok 2, nucT 2
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CTaHOapTHbIN MeToA yxyalweHus ceasm MNTP

| | CraymoHapHOe ncnbITaHe VicnbITaHne ¢ Ncnosnb3o0BaHNEM
CTaHOApPTHOro MeToaa
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TexHVK-UcnbITaresib:

PucyHok 2, nnucT 3

8 MeToabl ncnbiTaHUm

8.1 Cnepywlime MeToabl UCMbITAHUA ONMCbLIBAOT NOPSAA0K MPOBEAEHNSA UCMLITAHUNA C yXyALIEHUEM CBS-
31 MNTP B mecTax, NokKasaHHbLIX Ha pucyHke 1, Ana AByx cnyvyaes:

8.1.1 WcnbiTaHme IMTP, Haxogswerocsa B CTauMOHApPHOM, HO (PYHKUMOHA/IbHOM COCTOSIHWW, Ha3BaHHOe
«CTauNoHapPHbIM UCMbITAHUEM».



FOCT P 60.4.3.4—2025

8.1.2 WcnbiTaHme MTP c ncnonb3oBaHneM CTaHAAPTHOrO MeToda UCMbITaHUA, Ha3BaHHoe «lMcnbiTaHu-
eM C UCNONb30BaHNEM CTaH4apTHOro MeToAax.

8.2 3akasuuk UcnbiTaHWn MOXEeT y4eCTb MUHUMaNbHble TpeboBaHNA N3roTOBUTENS K OpraHu3auun cBs-
3n ero MNMTP Ha 06bekTe unu B OKpyXxatwlliel cpege nosb3oBaTtesnsd. [omumo nepBoHavansbHoro Beoga MNTP B
aKcnayaTauuio, AaHHbI MeToh MchbiTaHuii npegycMaTpuBaeT NPOBEPKY KayecTBa CUrHanaa, UCMbiTaHue ca-
moro MNTP u npoBepky B3auMOLEeNCTBUSA KOMMNOHEHTOB KOMM/eKkca, Heo6xoAMMoro A1 HaMe4yeHHOro BBoja
MTP B akcniyaTauuio, a Takke A0 Hayana UCMbITAHWIA coriacHo gaHHoMy metogy. MpumMepamu ctaHfapTHbIX
MeTO40B UCNbITAHUA ABNATCA MeToAbl, ycTaHoBNeHHble B TOCT P 60.4.3.1 n FOCT P 60.4.3.5.

8.3 BblOpaHHbIli MeTof UcnbiTaHWii A0MKEeH COOTBETCTBOBATbL NPUKIALHLIM 3ajadam, ANS pelleHns Ko-
TOpbIX NpegHasHaveH MTP, 1 BHELWHeR cpene, B KOTOPOl OH 6yaeT paboTtathb.

8.4 Kak oTmeueHo B 1.7, criegyeT cobnwgatb TpeboBaHMsa cTaHAapTOB 6€30MacHOCTU, MPUMEHUMbIX K
NTP (Hanpumep, FTOCTP 60.6.2.2). HapyweHune cBa3n ¢ MTP MoXeT NPUBECTU K HEOXNAAHHbIM pe3ysibTaTtam,
0 KOTOpbIX PYKOBOAMTENb MUCNbiTaHWil, onepatop MTP u apyroil nepcoHan, y4yacTBYKLWMiA B NPOBEAEHUN UC-
NbITAHUA, AOMXKHBI 3HATb.

9 Mopsaaok npoBegeHUss UCNnblTaHUM

9.1 C6op uHopMauun A0 Hayana ucnbiTaHwii. B Lensax opraHvMsaunm 1M NPOCEXNBAEMOCTU OaHHbIX
PYKOBOAMTE b UCMbITAHUIA [O/HKEH CHavyana noayynTb 1 3aperncTpupoBaTth CAeAyoLWY nHdopMauuio, npes-
BapAOLWY0 UCMbITAHMA, NCNOABL3YS DOPMY NPOTOKONA, NPMMeEpP KOTOPOW npeacTaBfieH Ha pUcyHke 2. VIHdop-
mMauusa, npefactaBneHHas B pasgene 11, fo/mKHA NOMOYb PYKOBOAUTENO MUCMNbITAHWIA NPW 3aNO/IHEHUW AaHHOW
dopMmbl.

9.1.1 «[flata» — pgarta npoBeAeHMs WCNbITaHWin. HekoTopble MeToAbl MCNbITaHWA, Korga 37O YeTko 3a-
AB/IEHO, MOTYT A0MNYyCKaTb BbIMNOJIHEHWE MOMbITOK B TEYEHNE HECKONbKUX AHel. NHdopmauma o BpeMeHu npo-
BEleHUS UCNbITAHWA Takke MOXEeT ObITb yKa3aHa B fJaHHOM Mone.

9.1.2 «MecTo» — HamMeHOBaHWe opraHusauun unm NosnroHa, rae NPoBOAAT UCMbITAHUSA.

9.1.3 «Agpec» — HaMMeHOBaHWe HacesIeHHOro MyHKTa, paioHa unu 0651acTu, Ha TEPPUTOPUN KOTOPbIX
NpoBOAAT UCMbITAHNA.

9.1.4 «Cob6blTMe» — ecnu cywecTByeT NpUYMHa, No KOTOPON 6bIN0 3aka3zaHO MPOBeAEHWE OaHHbIX UC-
NbITaHW, TO OHa A0/DKHA ObiTb YkasaHa B faHHOM noJie.

9.1.5 «BHewHsA cpega» — cnegyeT 3ano/IHATbL NPOTOKON UcnbiTaHnin BcooTBeTcTBUM ¢ TOCTP 60.4.3.2.

9.1.6 «W3rotoBuTENL» — HAMMEHOBaHWEe U3rotToBMTensa wan paspabotumka MNMTP 1 KOHTakTHas UHGOp-
Mauus.

9.1.7 «Mogenb» — CO6CTBEHHOE HaMMeHOBaHMe ¥ HOMep MoJesnn, BKIYasa /boe paclunpeHne nam
npumMeyaHue, NOJIHOCTbIO UAEHTUULMPYIOLLEE KOHKPETHYI0 MofesNb ucnbsityemoro MTP.

9.1.8 «KoHchurypauyms» — nepeyeHb napameTpoB NpOrpaMMHOro 1 annapatHoro obecnevexnuns MTP.

9.1.9 «Onepatop» — hamununa n ninymansl onepatopa MTP, HaMmMeHoBaHMe opraHu3auum, B KOTOPOW
paboTaeT onepaTop, M KOHTakTHas nHdopmayus.

9.1.10 «OpraHuzauus» — HavMeHOBaHMWE W KOHTaKTHas MHdOopmMauus opraHvsauuu, B KOTOPON AaH-
Hblh MTP go/mkeH 6biTb YCTAHOB/IEH U NCMO/Mb30BaH.

9.1.11 «3aka3yuk UcnbiTaHuii» — haMunnsa 1 MHULManbl 3akasuynka UCnbiTaHuil, opraHn3ayns, KoTopyto
OH NpejcTaB/IsieT, N KOHTaKTHasA uHdopmauns.

9.1.12 «PykoBoAWUTesb UCMbITAHWUi» — amMunns v UHULKMAIbI PYKOBOAMTENS UCMbITAHWI, opraHusa-
UMsl, KOTOPYIO OH NMpPeAcTaBAsieT, U KOHTaKTHas UHdopMalums.
9.1.13 «TexHuK-ucnbiTaTesnb» — QaMUIUs W UHULMANbL  COTPYyAHMKA(OB), HEMOCPeLCTBEHHO

nposoasuero(ux) UcnbiTaHns, opraHusaunsa, KOTopyw OoH(M) npeacTaBnaeT(0T), U KOHTaKTHasa uHhopmaums.

9.1.14 «Homep ucnbITaHUA» — HOMEp, Noj KOTOPbIM 3aperncTpupoBaHo AaHHOEe MChbiTaHue.

9.1.15 «[MoNbITKU» — 4YUCNO MOMbITOK, KOTOPOE AO/IKHO ObiTb BbINO/IHEHO B NPOLECCE MCMNbITAHWUIA.

9.2 PesynbTatbl ucnbitaHuii. Ecnn NMTP npogeMoHCTpupoBan oXxuaaeMble pesynbTaTbl, ONpegeieHHble
3aKas34yMKoM A0 Hayasia UCMbITaHWi, TO UCMbITaHUA NPU3HAKT ycnewHbiMu. Eciv MTP He MOXeT BbINOJHUTL
3ajaHne Tak, kak 3T0 onpejesieHo 3aKka3yMkoM UCMNbITaHUA, TO UCNbITAHNE AO/MKHO 6bITb OCTAHOBJ/IEHO, a Npu-
YMHa Heyjauun fomkHa OblTb 3a40KyMeHTUpoBaHa. Pe3ynbTaT AaHHOro meTtoga ucnbitaHnii MTP MoXeT 6bITb
NPU3HaH ycnewHbIM TO/IbKO B TOM C/lyyae, ec/in 3afaHHble KpUTepun ycnexa AOCTUTHYTbI BO BCEX MOMbITKaXx,
BbINMOJIHEHHbLIX B COOTBETCTBMM C TpeboBaHUAMU MeToha ncnbiTaHus. Jllobbie Bo3HUKaloWwme cbou n nocnegy-
oume npeanpuHuMaeMble AelicTBUA A0/KHbI ObiTh 3a40KYMEeHTUpPOBaHbl. MNMpumepbl KpuTEpreB ycnexa npeg-
cTaBfieHbl ganee.

10
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9.2.1 MTP BbINONHWA MOCTaBNIEHHOE 3ajaHune, NoAfepXuBas 3afaHHblii TEMN BbINOSIHEHUA 3a4aHus
(Hanpumep, 6e3 nNpepbiBaHUsA, He MeasieHHee Uan 6e3 3anasfgbiBaHus).

9.2.2 MTP BbINOMHMA NOCTaB/IEHHOE 3ajaHne ¢ JONYCTUMON 3aJ€ePXKO [Hanpumep, AaHHbIA KpuTepuii
He BbINO/MHeH, ecnu MNTP cAnwkKom HafosIro oCTaHOBUICA Ha NyTW K Lenn (Hanpumep, Ha 2 ), korga Hukakue
npensATCTBMSA He OblIM NPUYNHOK OCTAHOBKM].

9.2.3 MTP BbINOAHMA NOCTaBNEeHHOEe 3ajaHue, He CTaskuBasiCb C 060py0BaHNEM WM HE OTKIOHAACH
OT OXnAaemoro mapipyra.

9.2.4 MNTP BbINOMHUA NOCTaB/eHHOe 3afiaHne 6e3 BMelwartesibCcTBa yesioBeka (Hanpumep, MNTP Bbinon-
HAeT 3alaHne camMOCTOATE bHO).

9.2.5 MTP BbINOAHWA MNOCTaB/IEHHOE 3ajaHuWe C ydyacTueM yesioBeka (Hanpumep, TeXHUK-UcnbiTaTesb
UNn KTo-n1n60o gpyroit nomor MTP BO306HOBUTL ABWMXEHUE MOC/IE OCTAHOBKM, Kak 1 TpeboBanoch).

9.2.6 BmewartensctBo yenoseka. Kongurypauma MNTP nam o6opyfoBaHua He JO/KHA ObiTb M3MEHeHa
BPY4YHYI0O BO BpeMs UcnblTaHus. BHeceHue nwboro nameHeHunsa B MTP, Hanpumep, perynnposBka, M3MeHeHue
KOHUrypauum, TexHn4yeckoe o6CnyxmnBaHue WM PeMOHT BO BPEMSA NPUOCTAHOBKM UCMbITAHWIA ABAAIOTCA He-
ncnpasHbIM COCTOAAHMEM. BMellaTesnibCTBO YenioBeKa MexXAy BbINOSIHEHNEM MOMbITOK He cuMTaeTcss Heucnpas-
HOCTblO, ecnin KoHdurypauus NMTP n HacTpoiikn o6opyaoBaHua He nameHsTcs. (MI3MeHeHus KoHgurypaumum,
BbINOJSIHAEMbIE NpOrpaMMHbIM o6ecneyeHnem cucTembl ynpasseHus MNTP 6e3 BmewaTenbCTBa YesiOBEKa,
pa3speleHbl B nob6oe Bpems.) BmelwlaTenbCTBO YenoBEKA BO BPeMs BbIMOSIHEHUA 3afaHNA MOXeT ObiTb [0-
nycTMMO, €C/IM OHO ONpeAesIeHO 3aKa34yMKOM UCMbITaHUi Kak kputepuii ycnexa (cm. 9.2.5).

9.2.7 ABapwuiiHas ocTaHoBKa. Jllob6oe BK/IOYEHWE aBapuinHO OCTaHOBKM BO BPEMS BbIMOSIHEHUA 3aja-
HUS1 ABNAETCA HeyAauyHbIM 3aBEPLUEHWEM UCMbITAHUA. [JaHHbI KpUTEPUi ABMASETCA CYLLECTBEHHbLIM, NMOCKO/Ib-
Ky B MPOTMBHOM Cliyyae aBapuilHas OCTaHOBKa MOXeT OblTb UCMONb30OBaHa O/ NpefoTBpalleHus Bblesga
MTP 3a npegensl NUcnbITaTeNIbHOrO CTeHAa WM N3MEHEHUA ANHAMUYECKUX XapaKTepucTuk MTP.

9.3 lMpoTokonAupoBaHne HeucnpaBHOCTU. Ecan mmeeT mecTo HencnpaBHoe cocTosiHue MNTP wunm c6oid,
TO BbINOJIHEHME NOMbITOK OCTAHABANBAKT M 3aN0/IHAKT NPOTOKON UCMbITaHNn. HOoBOE ucnbiTaHMe MOXeT ObITb
npoBefeHO C UCNosb30BaHMEM ApYrMx HacTpoeKk ucnbiTaresibHoro obopynosaHus (Hanpumep, ¢ obopynosa-
HMEeM ApYrnx pasMepoB, C APYTMMW NapameTpamu BHelHel cpefbl) U ¢ 0hOpMeHNEM HOBOro MpoTokona
He3aBMUCUMO OT Hey[ayHOro UCMbITaHUA.

9.4 TpoBegeHNe cTalMOHAPHOIO UCNblITaHUA

9.4.1 3aka3uyuK UcnbITaHWA JO/DKEH YETKO yKas3aTb MecTa, rge Hago 6yaeT BOCNPOM3BECTM yXyALleHue
cBA3un TP, kak nokasaHo Ha pucyHke 1.

9.4.2 3aKka3yuMK UCMbITaHU JO/KEH 3ajaTb YMCAO MOMbITOK, BbIMOSIHAEMbIX B MpoLecce WUCMbITaHWNA.
Mpy 3TOM MOXeT 6biTb MCNOMb30BAH OAWH MPOTOKON WCMAbITAHWIA.

9.4.3 Onepatop ynpasnset MTP, Haxo4AWMMCA B CTauMOHapPHOM, HO (PYHKLMOHA/IbHOM COCTOSHUN.

9.4.4 PykoBOAuMTe/b UCNbITAHWA U OPYroii NepcoHasn, y4yacTBYKLWNA B NPOBEAEHNN WUCMbITAHWIA, AOMXK-
Hbl MPOBECTU WUCMbITAHUA U 3aHECTU UX pe3y/nbTaTbl B MPOTOKO/, NMPUMEpP KOTOPOro nokasaH Ha puUcyHke 2.

9.4.5 TNpumepamn KpUTEpUEB ycrnexa cTayMoHapHOro UCnbiTaHUa ABAAKTCA: oxXugaemas peakuuna MTP,
hopmMmupyemas ero nporpaMmMHbiM obecneyeHmeM; BKIOYEeHe/BbIKIOYEHNE CBETOBOW CUrHanM3auuu; 3ByKo-
Bble CUTHasbI.

9.5 TMpoBefeHMe UCMNbITaHU/ C UCMOMB30BAHUEM CTaHAAPTHOrO MeToAa

9.5.1 3akasuuK UCMbITAHW JO/KEH YEeTKO yka3aTb MecTa, rge Hafgo 6yaeT BOCNPOM3BECTU yxyglleHue
ceAaA3u TP, kak nokasaHo Ha pucyHke 1.

9.5.2 3akasuumk UCnbITaHUii AO/KEH BblOpaTb CTaHAAPTHbLIA MeTo4 UCMnbiTaHui (Hanpumep, MeToh Ha-
BUTALMOHHBIX UCNbITAHWIA B 3afaHHO 06/1acTu), KOTOPbIA HEOGXOAMMO UCMO/b30BaTb, Y YNCMO NOMbLITOK Bbl-
NOSIHEHUS UCNbITAHNS.

9.5.3 PykoBoAuTenb UcnbiTaHUii U APYroi NnepcoHas, y4acTBYHLWMWA B UCNbITAHUSAX, AO/DKHbI BbINO/HUTb
6a30B0€ MCMbiITaHNEe 1 3aperncTpupoBaTb pe3y/bTaTbl B MPOTOKO/IE, COOTBETCTBYHOLLEM BbiOpaHHOMY MeToAy
UCMbITAHNA, U B MPOTOKONE UCMBLITAHUIA C yYXyALIEeHWEM CBA3U, MPUMeEpP KOTOPOro nokasaH Ha pUCYyHke 2.

9.5.4 TMocne 3TOro BbLIMNOJSIHAKT MCMNbITAHWUS COMMlacHO BblGpaHHOMY METOZY, HO C BOCMPOW3BEAEHUEM
YXYZALWeHnsa cBA3N.

9.5.5 PykoBoauTenb uCNbITaHWiA 1 Apyroii nepcoHan, y4yacTBYHLWMWA B UCNbITAHUAX, AO/DKHbI BbINOS-
HUTb 3afaHHOE 4YUC/0 MOMbITOK M 3aperucTpupoBaTh pesynbTaTbl B MPOTOKOJ/IE, COOTBETCTBYHOLWEM BblGpaH-
HOMY MeTody WCNbITAHWA, U B NPOTOKONE WCMbITAHWA C yXyAlleHWeM CBSi3W, NPUMep KOTOPOro nokasaH Ha
pucyHke 2.

n
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10 MorpewHoOCTb

WcnbiTaHve, onpefenieHHOe B HACTOSILLEM CTaHAapTe, npeAcTaBnseT co6oil ucnbiTaHue Tuna «npowen/
He npowes» ANs 3aAaHHOT0 3aKa3uyMKOM MUCMbITAHWIA yucia NonbiTOK. [laHHOe UchnbliTaHue He SIBMSEeTCS KO-
JINYECTBEHHbIM, MO3TOMY WMHGOPMaLus O MOrPeLlHOCTU M CUCTEMATUYECKOl owunbKe pesynbTata B HEM He
npeacTaBneHa. TeM He MeHee BaXHO, YTO6bl B MPOTOKOJIe UCMbITAHMIA 6bIN10 NPeAcTaB/ieHO AOCTATOUYHO fAaH-
HbIX, XapakTepusywwux Kkak MNTP, Tak 1 ucnonblyemoe o6opyfoBaHne, YTO6bl UCMbITAHUS MOXHO GblI/I0 TOYHO
MOBTOPUTb B Apyroe BpeMmsi w/uav B APYrOM MecTe U MPOBECTU CpaBHeHMe ucnbiTyembix MTP. B yacTHOCTH,
BpPEMS crnefyeT U3MepsiTb U PerucTpupoBaTth C NOTPeLHOCTbI0 He 6onee 1 ¢, NpoifeHHble paccTosiHWUA cre-
LyeT N3MepsiTb U PErucTpMpoBaTh C MOrPELHOCTLI0 He 60nee 1AM, a pasMepbl cieayeT U3MepsTb U peru-
CTPUPOBAThb C NOrPELIHOCTbI0 He 6osiee 1cM, ecnv 3aKa3uyMKOM UCMNbITaHWii He onpejeneHbl Apyrue 3HayeHus
LONYCTUMbIX NOTPeLUHOCTEN.

11 Tpe6oBaHWUSA K OTYETHOCTMU

11.1 [daHHblIli MeTog UcnbiTaHUn TpebyeT oopmMaeHNa NPOTOKOMa ucnbiTaHuii. Mpumep opmbl NPOTO-
Kona mcnblTaHUii NokasaH Ha pUCYHKe 2. 3aka3uMK UCNbITaHWUIA MOXEeT Takke noTpeboBaTb, YTOObI B MPOTOKON
6bl/1a BHECEHA A0MNOMHUTENbHAA UH(OopMaLUA, OTHOCALWAACA K JaHHOMY UCNbITaHUo. MPOTOKO AO/KEH CO-
JepxaTb NpuUBefEeHHblIe HWXe faHHble Hapsady € uHdopmaunein o NpoBefeHnn UCMbITAHUI U pesynbTaTamu
NCNbITAHWUA.

11.1.1 MpeaBapuTesibHaa WHGoOpMauus o6 ucnblTaHUAX — B cooTBeTcTBMUM € 9.1 (CM. PUCYHOK 2,
nucT 1).

11.2 KomnoHeHTbl komnnekca MTP: Heo6xoaMMO ykasaTb HOMep Mogesnu n/mnu nwby Apyryw WaeH-
TUPUUUPYIOLW YO UHAOPMAaLUIO A1 KaXA0ro M3 KOMMNOHEHTOB, MCNOJMb3yeMbIX NPU NMPOBEAEHUN UCTbITAHUA.
Mpn Heob6Xxo4MMOCTU AaHHYI0 MHOPMaLUUIo NpeacTaBAAlT Ha AONOSIHUTENbHbBIX MCTax NPOTOKO/A.

11.2.1 KoHTponnep/moHutop MTP, Hanpumep, KOMNbOTEP, TPYNNOBOA KOHTPONEp.

11.2.2 CeTeBOW KOHUEHTpaTop/KOMMyTaTop, Hanpumep, KOHLEHTPaTop, UCMNO/Mb3YIOWWNA NOAKIIYEeHNSA
Ethernet, FireWire, USB; kommMyTupyemas fnokanbHas ceTb.

11.2.3 KoHTposnep o60pyfoBaHusl, Hanpumep, yCTPOWCTBO OTKPbIBAHWSA ABEpU, KOHTPO//ep ocBelie-
HUA.

11.2.4 WNHgpacTpykTypa CBSI3W, Hanpumep, TE€XHONOrnMuM, obopyaoBaHME U ceTeBble COeAWHEHMUS, MO-
3BOo/IA0WMe nepegasaTb COO6WEHNS HA 6OMbLUNE PACCTOSHUA.

11.2.5 MTPa, NTPb, NTPI, Hanpumep, ognHoYHbie MTP unn rpynna MTP, 0603HAYEHHbIX C «a» M0 «M».

11.2.6 O6opyposaHue, HanpuMep, ponbraHr, ABepy nndTa, 3alWuTHas CBeToBas CUrHanunsauus, npeg-
ynpexaeHua Ansa newexonos.

11.3 Tun yxyglweHua cBA3W: Heob6XxoAMMO MNoApo6HO onucaTb (HanpuMmep, TEKCTOBOE onucaHue, npo-
rpamMHblii ko4, dhoTorpadimm m/mnm veptexum 060pyAoBaHUA, anarpamMmma) cucTeMy yXyAWeHWUs CBA3W, Wc-
Nosb3yeMyto A/ KaXAoro U3 crefylowmnx BapuaHToB (CM. PUCYHOK 2, MCT 1).

11.3.1 [1] MporpammHOe yxyAlLleHune CBA3W.

11.3.2 [2] AnnapaTHO-NporpaMMHOe yxyflWeHne CBA3N.

11.3.3 [3] AnnapaTtHo-NporpaMMHoOe yxyfleHne CBA3N.

11.3.4 [4] YXyAweHve CBA3M B 30He MPAMONM BMAMMOCTW (Hampumep, yCTaHOBKa nperpagbl Mexay us-
nyyartenem u feTekTtopom).

11.4 MecTo yXyAwWeHns CBSA3U: HEOOGXO0AMMO NMpefoCcTaBUTb NOYH MHOpMayn, HeoBXxoaMMY0 AN
BOCMNPOU3BEAEHNA YC/IOBUI UCMbITAHNA ANA CNefylLlnX MecT o6MeHa faHHbIMU:

11.4.1 Mexay KoHTponnepoMm/MoHUTopoMm MTP v ny6/inyHbIM 061aKOM.

11.4.2 Mexay KOHTPo/nepoM/MOHUTOPOM TMTP 1 ceTeBbIM KOHLLEHTPATOPOM/KOMMYTATOPOM.

11.4.3 Mexay ceTeBbiM KOHLUEHTPATOPOM/KOMMYTATOPOM U Ny6/INYHBIM 06/1aKOM.

11.4.4 Mexpgy ny6/AuYHbIM 06/1aKOM 1 CETEBbIM KOHLLEHTPATOPOM/KOMMYTaTOPOM.

11.4.5 Mexay ceTeBbIM KOHLEHTPATOPOM/KOMMYTATOPOM N MHAPPACTPYKTYpPOIi CBSA3N.

11.4.6 Mexgy NTPMNun o6opyaosaHneMy

11.4.7 Heo6xo4nMO BKIKYUTbL B MPOTOKOJ CreAykolime onncaHns:

114.7.1 Kakum ob6pa3omM peanv3oBaHO yxyAleHue cBA3W (Hanpumep, MeTon yXyAlWeHUs CBA3M, Npu-
Mep KOTOpOro npeAcTaBieH B NpuaoxeHun X.1, unu gpyroin metof yxyflWweHUs CBA3W C ero nogpo6HbIM onu-
caHuem);

12
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11.4.7.2 Cnoco6 NpoBepKN BANAHUA YXYyALEHUS CBA3M (HanpuMep, CBET BK/IKUYMICA, Kak U 0Xnaanocs,
MTP ocTtaHOBUACSA, Kak U oxuganocb, MNTP npoao/mkun ABUXEHNE K Lenn, Kak u 0Xnaanochb).

11.5 Bupg vcnbiTaHnusi (CM. PUCYHOK 2, INCT 2): HE06X04MMO OTMETUTb Fasloukoil none psgom C TUMOM
UCMbITAHNSA, KOTOPOE MOXET ObiTb CTAUMOHAPHLIM WM C UCNOMb30BaHNEM CTaHA4apTHOro metoga (Hanpumep,
meToAda ucneliTaHuid, yctaHoneHHoro B FOCT P 60.4.3.1). Kpome Toro, He06xoAUMO onucaTb UCMOSHAEMOe
MTP 3agaHne, BKAOYASA BbINOJIHEHHYIO Npouefypy HacTpoiku. CneayeT ykasaTbh Kak MOXHO 60/blie nogpo6-
HOli MHdYOpMaLmMK, YTOGbl UCMbITAHNE MOXHO 6GblJI0 BOCNPOU3BECTM.

11.6 Cxema c pa3mepamu 1 0603HavYeHnAMY pasmelleHns 060pya0BaHus, NCNOMb30BAHHOMO AN YXyA-
LWeHns cBsA3M (CM. PUCYHOK 2, IUCT 2). CneayeT ykasaTb, I4e Npon30LWw/io yxyAlweHne cBs3n, 0OTMeTUB lobble
0Ccob6eHHOCTM 060pyA0BaHUs, KOTOpPbIE TakkKe MOryT Bbi3BaTb YXYALIEHUE CBA3W (Hanpumep, MeTaninyeckas
CTeHa, pacCcTosiHMe A0 UHMPaCTPYKTYpbl CBA3N).

11.7 Heobxogmmo 3agaTb kputepuu ycnexa (CM. pucyHok 2, nucT 3). Kputepun ycnexa 3apgalT ans
cTauMoHapHOro UCnbiTaHUA UKW 419 UCNbITAHUA C UCNOMb30BaHMEM CTaHAapTHOro metoga. MNMpumepamun Kpu-
TepueB ycrnexa MOryT 6biTb BK/lOYEHME CBETa, Kak U 0XWAanocb, BO BPEMS CTaLMOHAPHOIO UCMbITAHUA WK
npogos/mkeHne asmxeHusa MNTP K uenn npyn HapyweHun CBA3N.

11.7.1 Pe3ynbTaTbl ALOCTUXEHUS KPUTEPUEB YCMELUIHOTO BbIMOSIHEHNS KaXAO0lM MOMbITKA AO/DKHbI ObITb
OTMEYEeHbl, Kak NoKa3aHO Ha pucyHke 2, NUCT 3, ansa kputepues (a)—(C), U NOMEYEHbI ranOYKoli ANSA Kaxaom
nonbiTkn. MpumMepamun Kputeprues MOryT ObiTh: NMPepBaHHOEe BbIMO/IHEHUE 3a[aHusA, OCTaHOBKA Ha MecTe, He-
6e3onacHas paboTa, BMewaTeNbCTBO YeN0BEKa, aBapuiiHaa OCTaHOBKa Wnu gpyrue kputepuu. Ona Kaxnon
MONbITKA BbIMOJIHEHUA 3ajaHnA criefyeT OTMEeTUTb pe3ynbTar BbinosiHeHna TMTP 3ajaHMA B COOTBETCTBUU C
KpUTEeprsAMM ycnexa, YCTaHOB/IEHHbIMU 3aKa3unMKoM MCMbITaHWUIA.

11.7.2 Ecnwu 3aka34yuK UCNbiTaHWiA 3agan 60nbliee YMCo NonbITOK, TO cnegyeT npoaybnvpoBaTb pucy-
HOK 2, INCT 3, AN aHanOrnYHbIA NNCT NPOTOKOA, Kak TpebyeTcsa ansa perncrpaunm obuiero yncaa nonbiTok.

11.7.3 Cnepyet 3apernctpupoBaTb BaXHble HabMOAEHWSA BO BPEMS UCMbITAHUA, BKIOYAA BO3HMKLIME
KOHKpPETHble HeucnpaBHble COCTOSHUSA, N06ble HabMAEHNS PYKOBOAUTENSA MCMbITaHWA, KOTOpble MOTyT A0-
NOSTHUTb pe3ynbTatbl B NOMOXUTENBHYIO UAW OTpULATENIbHYO CTOPOHY, NN Nobble KOMMEHTapuu oneparopa
TP, KOTOpble OH 3ax0o4yeT BHECTU B MPOTOKO/. [OMNO/IHNTE NIbHbIE AaHHble, CBA3aHHble C KpUTepuamMmm ycnexa,
Takke [O0/KHbl ObITb 3a0KYMEHTUPOBAHbI B MoJjie AN MPUMEYAHUA MO KaXAO NOMbITKE BbIMOJIHEHUA 3a-
[aHus [Hanpumep, M3MeHeHUs ckopocTu ABmkeHusa MTP un3-3a yxyaweHusa cBssu, Bpemsa peakuyuun MTP npu
BbINOJ/IHEHUM CTAaLUMOHAPHOro ucnbiTaHma (cm. 9.4.5)].

11.7.4 AnA noaBeneHns pe3ysibTaTOB UCMbITAHUA B HUXKHEN YacTu NOC/eQHEero iMcta nNpoTokKosa UChbI-
TaHWin cnefyeTt UCNOMb30BaTh crefylolme 0603HaYeHUA: ycnex U Heyfaya, BblpaXeHHble Kak:

11.7.4.1 «Ycnex» — BCe 3afaHHble MOMNbITKA BbIMNO/IHEHMS 3a4aHNs Obl/IN 3aBepLUEeHbl 6e3 oWwmnboKk.

11.7.4.2 «Heypaya» — ucnbiTaHue He npoigeHo, ecnu MNMTP He cMOr BbIMO/IHUTL KaKylo-1M60 MonbITKY.

11.8 MpoOTOKOA WUCNbITAHUA (CM. PUCYHOK 2) AO/KEeH ObiTb 3amofIHEH MOJIHOCTbIO. B cuTyauun, korga
Kakoe-nn6o nosie He NOAXOAUT AN AAHHOTO MCMNbITAHWUSA, OHO AOJ/HKHO ObiTb OTMEYEHO NPOYEPKOM.

MpumMmeyaHne — KoHkpeTHas doopma MPOTOKO/A WUCMbITaHWA He cTaHgapTu3oBaHa. [Mo3aTomy fonyckaeTcst Uc-
no/sib30BaTh pPasHble (DOPMbl MPOTOKOSA, HO COOTBETCTBYIOLWME TPEGOBAHUAM K OTUYETHOCTM HaCTOsILLEro cTaHgapTa. Ha
pViCyHKe 2 npeAcTaB/ieH NpUMepP NPOTOKO/A MUCMbITaHWiA ANs JaHHOTO MEeToAa WUCMbITaHWA.
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MpunoxeHue X.1
(cnpaBo4yHOE)

YCTpONCTBO ANA yxyauweHusa Tpahuka Ha kabene Ethernet B 6ecnpoBOoAgHOI TOUKe gocTyna

X.1.1 YcTpoicTBO ANs yxyaweHus Tpaguka Ha kabene Ethernet B 6ecnpoBOgHON TOUKe AOCTYNa MOXHO CO34aTb,
NCMOb3ysi NepCcoHasIbHbIA KOMMNbIOTEP € ABYMSA wnm 6onee npoBofHbIMM nopTamu Ethernet, Ha koTopblli Heo6xoaMMO
yCTaHOBWTb onepaumoHHyto cuctemy Ubuntu Linux. BxogHble AaHHble, KOTOpble criedyeT BBECTU B KOMaHAHO CTPOkKe,
npueeaeHsl B X.1.2.

X.1.2 Oanee npuBefeH npumMep crnocoba yxyaleHus CBA3W:

X.1.2.1 YcraHasnueatoT Ubuntu Linux Ha komnbtoTep ¢ AByMs noptamu Ethernet.

X.1.2.2 YctaHaBnmBaroT bridge-utils u net-tools:
sudo apt install bridge-utils net-tools

X.1.2.3 TpuHyauTensHO MCMoNb3yHT MeTKM uHTepdieiica «old style» ana npocToTbl U 06WHOCTU ans «ethO»,
«ethl» nT. a. Pegaktupytot «/etc/default/grub», nameHus cTpoky:

GRUB_CMDL INE_L INUX=""""

Ha

GRUB_CMDLINE_LINUX="net.ifnames=0 biosdevname=0"
Run "sudo update-grub™

Reboot

X.1.2.4 Co3paloT nHTepdelic MocTa Mexay AByMs MPOBOAHbLIMM MopTamu Ethernet n paspeluaroT MOHUTOPUHT Tpa-
(omka ¢ nomoLLbo sudo:
ifconfig eth0O 0.0.0.0
ifconfig ethl 0.0.0.0
brctl addbr broO
brctl addif brO ethO ethl
ifconfig ethO promise
ifconfig ethl promise

X.1.2.5 3anyckaloT KoMaHzbl SUdO Ha MalUMHEe-MOCTe AJ1A KakAoro yxyALWeHUs no mepe Heo6XoAMMOCTY [AN1S Kak-
poro Tecta. INMpn aToM yxyAweHne Tpadka Ha nHTepdpelice (Hanpumep, ethO, ethl) BAMsieT ToNbKO Ha UCXoasALMIA Tpa-
k. [l06aBMAOT CMMMETPUYHbIE YXyALEeHUS 415 CO34aHWA AByHaNPaB/IEHHOTO yXyAlWweHus Tpaduka.

X.1.25.1 3agepxka nakera:
tc qdisc add dev ethO root netem delay 500ms
tc qdisc add dev ethl root netem delay 500ms

X.1.2.5.2 Tloteps naketa:
tc qdisc add dev ethO root netem loss 5%
tc qdisc add dev ethl root netem loss 5%

X.1.2.5.3 CBA3b C OrpaHNYEHHON CKOPOCTbHO:
tc qdiscadddev ethOroot handle 1: netem delay 100ms
tc qdiscadddev ethOparent 1: handle 2: tbf rate 256kbit buffer 66000 latency 100ms
tc qdisc adddev ethl root handle 10: netem delay 100ms
tc qgdiscadddev ethl parent 10: handle 20: tbf rate 256kbit buffer 66000 latency 100ms

X.1.2.5.4 HacTpolikm MOXHO OUYNCTUTb, 3aMeHVB Cc/IoBO «add» Ha «del». YaaneHne KopHeBOro nHtepgieiica yaans-
€T Bce NoAuvHeHHble (AoYepHMEe) MHTepdecbl, NO3TOMY C/eayole KOMaHAHble CTPOKM yAaNsT HapyLlleHus Tpadimka
n3 nrboro npumepa:

tc gdisc del dev ethO root
tc qdisc del dev ethl root
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MpunoxeHue A
(cnpaBo4HOE)

CBefeHNss 0 COOTBETCTBUM CCbIJTIOYHbIX HaUMOHa/IbHbIX CTaHOapToB CTaHOapTaMm,
NCcnosib3oBaHHbIM B KayeCcTBe CCbI/IOYHbIX B MPUMEHEHHOM CTaHAapTe

Ta6bnuuya [OA.1

OBOSHAEHNE CCbUNOYHbIX CreneHb O603Ha4YeHe 1 HaMMeHOBaHNE CCbINIOYHbIX CTaHAAPTOB
HaluWOHa/IbHbIX CTaHAapToB COOTBETCTBUA hap
FOCT P 60.4.0.1—2024 MOD ASTM F3200—22 «CtaHfapTHas TEepMUHO/MOMMS A/19 camMoXomn-
HbIX aBTOMAaTUYECKN YNPaBASEMbIX MPOMBbILLMEHHbIX TPAHCMOPTHbIX
cpencTe»
OCT P 60.4.3.1—2023 MOD ASTM F3244—21 «CTaHOapTHbIA METOZ UCMbITaHUA MO HaBUraLuu.
3afaHHas 06nacTb»
FOCT P 60.4.3.2—2025 MOD ASTM F3218—19 «CTaHAapTHbI CNOCO6 NpeacTaB/eHNs napame-
TPOB BHELUHEN cpefbl A8 UCNOMb30BaHNA C MeToAamy UCMbITaHWi
A-UGV»
FOCT P 60.4.3.5—2025 MOD ASTM F3265-17—23 «CTaHAapTHbI MEeTOA, UCMbITaHWii Mo n3mepe-
HWIO PacCTOSHWA [0 NPEnATCTBUSA C MOMOLLbIO pacTpoBOro BUAEON3-
MepuTeIbHOTrO Npubopa»
FOCT P 60.6.2.2—2025 MOD ISO 3691-4:2023 «ABTOMOrpy34MkA NPOMbILLIEHHbIE. TpeboBaHust
(NCO 3691-4:2023) 6e3onacHocTu 1 Bepudnkaums. Yacte 4. ABTOMaTUYECKN ynpaB/is-

eMble MPOMbILU/IEHHbIE MOrPy34MKN N NX CUCTEMbI»

MpumMmeyaHne — B HacTosilen Tabavue UCNOMb30BaHO CreAylollee YCNOBHOE 00603HaYeHne CTeneHu COoT-
BETCTBUSI CTaHAAPTOB:

- MOD — moandguumMpoBaHHble cTaHaapThbl.
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