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MpeaucnoBue

Llenu, ocHOBHbIE NpUHUMNLI K obLWKWe NpasBuna nNpoeeaeHsa paboT No MeXrocyaapcTBeHHON cTaHgap-
Tuzaumm yctadoeneHsl FOCT 1.0 «MexrocynapcTBeHHasa cucteMa ctaHaapTusauun. OCHOBHbIE MONOXEHUs»
n MOCT 1.2 «MexrocynapcTeeHHas cucteMa ctaHgapTusauun. CTaHaapTsl MeXrocyqapcTBeHHbIe, NpaBuna
N pekoMeHAaUuM No MeXrocyfapcTBeHHON cTaHfapTuaaumu. Mpasuna paspaboTku, NPUHATHS, 0BHOBNEHUS
N OTMEHbI»

CeBepeHus o cTaHgapTe

1 NMOArOTOBIEH Poccuiickoi accouvaunein nponssoguTenei cneumnanmMsaMpoBaHHON TeXHUKKU 1 06o-
pynoBaHus (Accoumnaunen «PoccneymMalu») Ha ocHoBe COBCTBEHHOMD NepeBoaa Ha PYCCKUIA A3bIK aHIMOs3bIY-
HOW BEpPCUW CTaHaapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH MexrocygapcTBeHHbIM TEXHUYECKUM KOMUTETOM Mno cTangaptuiaumm MTK 267 «Ctpou-
TeNbHO-A0POXKHbBIE MALUWHLI U 06OpYAOBaAHUE»

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTu3auun, MeTponoruv u cepTudmkaumnm
(npoTtokon ot 30 aerycta 2024 r. Ne 176-I1)

3a MPUHATWE NPOronocoBann:

KpaTkoe HaumeHOoBaHWe CTpaHbl Kop cTpatbl CokKpalleHHoe HauMeHOBaHWe HaUMoHansLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTU3aumnm
ApmeHus AM 3A0 «HauwuoHanbHbIW opraH No craHdapTusaumm U me-
Tponoruny Pecnybnukn ApmeHus
Benapyck BY lNoccranpapt Pecnybnuku Benapych
KasaxctaH KZ lNocctangapt Pecnybnuku KasaxcTtaH
Kupruzua KG KblpreiactaHgapt
Poccus RU PocctaHgapT
TapuknucTaH TJ TagxukcTanoapt
Y3bekucrtaH uz Y3beKkckoe areHTCTBO Mo TEXHUYECKOMY pPerynmpoBaHuio

4 TMpwukasom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PerynupoBaHuio U MeTponaoruu ot 8 oktabps
2024 r. Ne 1400-cT mexrocygapcTteeHHbI cTaHgapT MOCT ISO 19014-3—2024 BBefeH B gelcTBYE B Kade-
CTBe HauMoHansHoro ctaHgapTa Poccuiickon ®enepauum ¢ 1 aHeapa 2025 .

5 HacTtoswwi ctaHgapT uaeHTUHeH MexayHapogHoMy craHgapty 1SO 19014-3:2018 «MawuHbl 3em-
nepowHble. PyHKLMOHaNbHaA Be3onacHoCcTb. YacTh 3. YCTOMYMBOCTL K BO3OENCTBUIO OKpYXalLleh cpefbl
W MeToAbl UCMBLITAHUW AMEKTPUYECKMX W 3NEKTPOHHBLIX KOMIMOHEHTOB, UCMOMb3yeMbIX B aemMeHTax cUCTeM
ynpaBneHus, CBa3aHHbIX ¢ obecneyeHnem BesonacHocTu» («Earth-moving machinery — Functional safety —
Part 3: Environmental performance and test requirements of electronic and electrical components used in
safety-related parts of the control system», IDT).

MexagyHapoaHbld cTaHgapT paspabotaH TexHW4eckMM KOMWUTETOM no cTaHgapTtu3auuum ISO/TC 127
«MawwnHbl 3emnepoiHbie» MexayHapogHon opraHM3aumu no ctadgaptusauum (1SO).

IMpu NpUMeHeHUN HacToAWero cTaHAaapTa peKoMeHAyeTcs UCNOoNb30BaTh BMECTO CChINOYHBLIX MeXay-
HapoOHbIX CTAHAAPTOB COOTBETCTBYIOLUME UM MEXrocydapcTBeHHble cTaH4apThbl, CBEAEHUA O KOTOPbLIX Npu-
BeAEHbl B JOMNOMHUTENBLHOM npunoxeHuu OA

6 BBEJEH BINEPBbIE
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Urgpopmayus o geedeHuu 6 delicmeue (npekpaweHuu delicmaus) Hacmosaweao cmaHoapma u uame-
HEHUU K HeMy Ha Meppumopuu yKkasaHHbIX ebiwe eocydapcme ny6nukyemcs 8 yKkasamessx HayUuoHambHbiX
cmaHdapmos, uzdagaembix 8 amux eocydapcmeax, a makxe 8 cemu MiHmepHem Ha calimax coomsemcmaey-
HOUUX HayUuoHambHbIX 0p2aHo8 o cmaHdapmusauuu.

B cnyyae nepecMompa, U3MeHeHUs Unu omMeHbl Hacmosuwje2o cmaHdapma coomeemcemayrowas UH-
gopmayus 6ydem onybnukoearHa Ha oghuyuanbHOM uHmepHem-catime MexzocydapcmeeHHoz0 cogema Mo
cmaHOapmu3ayuu, Memponoauu u cepmughukayuu 8 kamanoee «MexzocydapcmeeHHble cmaHoapmei»

© 180, 2018
© Odhopmnenune. ®IBY «HCTUTYT cTangapTusauuuny, 2024

B Poccuiickoin Penepaumm HacTosWMIA CTaHAapT HE MOXKET BbITb MOMHOCTLIO UMK
or YacTM4YHO BOCMNPOMU3BEAEH, TUPAXKMPOBAaH U pacnpocTpaHeH B kadecTse ouumansHoro
nzgaHus bes paspewenuna OegepansHOro areHTCTBa NO TEXHUYECKOMY PEerynupoBaHUK

U METPONoriu
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M E X I OCYOAPTG CTUBTEHHUB i C TAHOAUPT

MALUWHbI 3EMNEPOWUHBIE
®yHKUMOHanbHan 6ezonacHoCTb
YacTtb 3
YcToM4YnBOCTbL K BO3AENCTBUIO OKpYXalllen cpefbl U MeTOAbl UCNLITAHWUA 3NEeKTPUYECKNX
M 3NEeKTPOHHbLIX KOMMOHEHTOB, UCMOMNb3YEMbIX B 3JIEMEHTaX CUCTEM YyNpaBrneHUs,

CBfA3aHHbLIX ¢ o6ecnevyeHMem Ge3onacHOCTU

Earth-moving machinery. Functional safety. Part 3. Environmental perfermance and test requirements of electronic and
electrical components used in safety-related parts of the control system

Data BBegeHna — 2025—01—01

1 OGnactb npumeHeHuA

HacTosilui ctaHgapT ycTaHaBnMBaeT MUHUMAaNbHble TPEBOBaHNA K UCTNBbITAHWAM Ha BO3OENCTBUE OKpY-
Katwoleh cpegbl ANst 3NeKTPOHHBLIX W 3NEKTPUYECKUX KOMMOHEHTOR, OnpefensieMblX Kak MeMeHTbl cucTem
ynpaBneHusi, CBA3aHHbIX ¢ obecneveHnemM BGezonacHocTu (SRP/CS), ncnone3yemMbix B 3eMNEPONHbIX Mallu-
Hax (EMM) no ISO 6165, n B ux cMmeHHoM pabouem obopynoBaHUK.

2 HopmaTuBHbIe CCbINIKK

B HacTosiLleM cTaHgapTe UCNoNb30BaHbl HOPMAaTUBHbIE CCbIMKA HA Cneaylolue cTaHaapTsl [Ana gaTtm-
POBaHHbIX CCbINOK NMPUMEHSAIT TONMbKO YKa3aHHOE M3gaHue CCbINIOYHOro cTaHgapTa, ANA He4aTUpoBaHHbIX —
nocrneaHee u3gaHve (BKIYasa BCE N3MeHeHUs)]:

ISO 6165, Earth-moving machinery — Basic types — Identification and terms and definitions (MawwHbl
3emMmnepoiHble. OCHOBHbIE TUNLIL. VaeHTUdKKauns, TeEpMUHLI U onpeaeneHus)

ISO 13766-1, Earth-moving and building construction machinery — Electromagnetic compatibility
(EMC) of machines with internal electrical power supply — Part 1: General EMC requirements under typical
electromagnetic environmental conditions (MaluvHbl 3eMNepoiHbIe U CTpOUTENbHbIE. ONEKTPOMarHUTHas co-
BMecTuMocTb (EMC) mawmH ¢ BHyTPEHHUM MCTOYHUMKOM anekTponuTtanud. Hacte 1. Obwme TpeboBaHns EMC
AnNa TUNUYHOM 3NEKTPOMAarHUTHOM OKpyXarLLen 06CTaHOBKK)

ISO 13766-2, Earth-moving and building construction machinery — Electromagnetic compatibility (EMC)
of machines with internal electrical power supply — Part 2: Additional EMC requirements for functional safety
(MaLwwwrHbl 3eMneponHble U CTPOUTENbHBIE. DNEKTPOMarHnuTHast coeMecTumocTs (EMC) MalmH ¢ BHYTPEHHUM
MCTOYHMKOM anekTponuTtanusa. Yacte 2. JononHuteneHble TpeboBanus EMC k ¢gpyHkumMoHanbHon Besonac-
HOCTHW)

ISO 16750-2:2012, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 2: Electrical loads (TpaHcnopT OOPOXHbIA. YCNOBUA OKpyXalLWel cpedbl U UCNBITAHUA
3NEeKTPUYECKOro W 3NeKTpoHHOro obopynoBaHusa. YacTs 2. DNekTpuyeckme Harpyaku)

ISO 16750-5, Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 5: Chemical loads (TpaHcnopT OOPOXHbLIA. YCNOBMA OKpyXatloLlerd cpedbl U UCMNbITaHUA
3NEKTPUYECKOro 1 anekTpoHHoro obopynoBaHus. Yactb 5. XuMu4deckue Harpyskm)

ISO 19014-1, Earth-moving machinery — Functional safety — Part 1: Methodology to determine safety-
related parts of the control system and performance requirements (MaLwunHbl 3eMnepoiHbie. @yHKLMOHANLHas
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BeaonacHocTk. YacTe 1. MeTogonormsa onpegeneHvs HacTen CUCTeM KOHTPOMSA, CBA3aHHbIX ¢ obecneyeHvem
BesonacHocTn, 1 TpeboBaHUA k pabodnm xapakTepucTukam)

ISO 20653 Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment against
foreign objects, water and access (TpaHcnopT gopoxHbiid. CTeneHn 3awnThl (IP code). 3awmTta anektpoobo-
py4OBaHWsS OT MOCTOPOHHWX 0OBEKTOB, BOALI M AOCTYNa)

IEC 60068-2-11, Basic environmental testing procedures — Part 2-11: Tests — Test Ka: Salt mist (Mc-
NbITaHWA Ha BO3AEWCTBME BHelHMX chakTopoB. YacTtb 2-11. Wcnbitanus. Mcnobitanne Ka. ConsiHon TymaH)

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature (UcnbiTa-
HWS Ha BO3OencTBue BHeWHUX hbakTopos. YacTk 2-14. McneiTaHusa. Mcnbitanne N: MameHeHue Temnepatypbl)

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock (WcneitaHus
Ha Bo3gelcTBMe BHelHMX dakTopoB. YacTte 2. McnbitaHua. YacTts 2-27. UeneiTanusa. McenbiTanne Ea u pyko-
BOACTBO: YaOap)

IEC 60068-2-38, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite temperature/
humidity cyclic test (McneiTanma Ha BozgencTBusl BHEWHUX drakTopoB. YacTe 2-38. UcnbitaHus. Menbitadme
Z/AD: CocTaBHOE UMKNUMYECKOe UCMbITaHWe Ha BO3OeNCTBME TeMNepaTypbl/BNa)HOCTU)

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium chloride
solution) [McneiTaHusa Ha Bo3gencTBUe BHelWHUX haktopoB. YacTe 2-52. WcnbiTaHua. Ucnbitanne Kb: Consi-
HOW TyMaH, LUMKIMMYECKOe UCnbliTaHWe (PacTBOP XMopuaa Hatpus)]

IEC 60068-2-64:2008, Environmental testing — Part 2-64: Tests — Test Fh: Vibration, broadband random
and guidance (McnbiTaHns Ha Bo3gencTBMe BHeWHUX caktopoB. Yactb 2-64. Mcenbitanma. Wenbitadme Fh.
Cny4yainHble konebaHus B LUMPOKOM AuanasoHe 1 pyKOBOOCTBO)

IEC 60529, Degrees of protection provided by enclosures (IP Code) [CTeneHun 3awuThl, obecneunBae-
Mble obonoukamu (Kog IP)]

3 TepmuHbI U onpeaeneHus

B HacTosweM cTaHgapTe NpMMeHeHbl TepMuHbl Mo 1ISO 6165, ISO 19014-1 1 ISO 12100, a Takke cne-
OyloLne TePMUHbBI C COOTBETCTBYHOLUM OMNpeaeneH1eM.

ISO n IEC BeagyT TepMuHonornyeckme 6asel gaHHbIX N8 UCNONbL30BaHWMA B CTaH4apTU3aumm no cneay-
IOLLMM CCbINKaMm:

- oHnanH-nnargopma ISO: https://www.iso.org/obp;

- anekTponegusa IEC: http://www.electropedia.org/.

3.1 xu3HeHHbIN yukn (life cycle): Mepuog BpeMeHu OT Hayana NpoOeKTMPOBaHWS MallWHbl U (Mnu) obo-
PYLOBaHWUS [0 3aBepLUEHUs YTUNM3aLMKU, BKIMHOYAKLWMA B3aMMOCBS3aHHbIE CTaaWuK (MPOEeKTUpoBaHMe, U3ro-
TOBMEHWE, XpaHEeHWe, MOHTaK, Hanagka, aKcrniyaraums, B TOM YUCNe MOAEPHU3aLMs, PEMOHT, TEXHUYECKOe
1 cepBuUcHOe obcnyxueaHue).

4 Knaccudmkaumm (pyHKLMOHaANbHOIo COCTOAHUA
4.1 Knacc A

Bce dbyHkumm ncneiTeiBaemoro ycTporctea (DUT), ceasaHHble ¢ obecnedeHmnem BesonacHocTy, paboTa-
tOT SOMKHbIM 06pPasom BO BPEMS M MOCHe UCMbITaHWUM.

4.2 Knacc B

Bo Bpems ncnbitaHuii Bce dyHkuum DUT, cBsizaHHble ¢ obecnedveHnem Be3onacHocTu, paboTaT gomxK-
HbiM 06pasom. DUT moxeT paboTaTe 3a npegenamu yCTaHOBINEHHbBIX NapamMeTpoB BO BPEMS UCMbITAHWA; 04-
Hako Bce hYHKUMM OOMKHbI aBTOMaTUYEeCKU BO3BpaLLaTbCca B Npedenbl YCTAaHOBMEHHbIX NapaMeTpoB nocne
3aBepLeHns UcnbiTaHWiA. PyHKUMKM NaMAaTK OOMKHBI ObiTe Knacca A.

®yHkumm DUT, KOTOpble AOMKHbI BbINMOMHATECA AOMKHBIM 006pasom BO Bpemsl UCMbITaHUA, U QYHKLNK,
KOTOpblE MOTYT BbINOMHATLCSA 3a Npefenamuy YCTaHOBNEHHbIX NapaMeTpoB, AOMKHbI BbiTh yKaszaHbl U3roToBK-
TeneM MallnHbl.

4.3 Knacc C

Onsa DUT, Ha KoTopoe nogaeTcs NMTaHue U COCTOAHMUE KOTOPOro OTCNEXUBAETCA, OAHA UIMU HECKOMbKO
dyHKUMin DUT He pabGoTakT OomkHbIM 06pa3oM Bo BPeMs UCMbITAHMS, HO aBTOMATUYECKM BO3BPaLLaTCH K
HopMmanbHoW paboTe nocne ucneiTaHus.

2
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[Ons DUT, Ha koTOpoe He nogaeTcsa NMMTaHne U COCTOoSHMEe KOToporo He otcnexuBaetcsa, DUT nocne mc-
nbiTaHua paboTaeT AoMXKHbIM 0bpasom.

4.4 Knacc D

OpHa unu Heckoneko dyHkumin DUT He paboTatoT JomkHbIM 06pa3oM BO BPEMS UCMbITAHWA U He BO3-
BpallawTca K HopManbHoi paboTe nocne 3aBepLlUeHUs UCNbITAHWIA Ao Tex nop, noka DUT He ByneT nepesa-
rpy»eHo.

5 TpebGoBaHuA M MeTOAbl UCMNbITAHUN

5.1 O6wee

YcnoBus UCNbITaHWIA, yKa3aHHble B HACTOSALLEM CTaHAApTe, ABMATCS MUHUMAanNbHbIMU TpeBoBaHUAMN.
MarotoBuTens EMM gomkeH rapaHTMpOBaTh, YTO ANEKTPUYECKMe 1 ANEeKTPOHHbIE KOMMOHEHThI NoAXoAaT Angd
cpefbl, B KOTOPOW OHU UCMNOMb3YTCS.

Marotoeutens EMM pomnxeH ykasaTb cpefly WCMONb30BaHUA, MPUMEHUMYKO K YCNOBUSAM WUCNbITAHUA,
OMUCaHHLIM B HAcTosLeM cTaHaapTe. TpeboBaHus K OKpyKakLlen cpefe Ans Kax4oro KOMNOHEeHTa 3aBUCAT
OT MecTa ero yCcTaHOBKM (MOTOPHLIN OTcek, pabouee mecTo onepaTopa, Wwaccu 1 T. 4.), YTo Heobxooumo yuu-
ThiBaTh Npu paspaboTke cneundukaymm NCnbITaAHUA.

MOXHO OXMAaTh 3HAYMTENbHbBIX UBMEHEHWUI YCIOBUIA OKpYXatoLlen cpefbl U3-3a CYTOUYHbIX U CE30HHbIX
LMKITOB, YTO AOMKHO YYUTBIBATBLCSH MPU UCTIbITAHUSAX B COOTBETCTBUN C HACTOSILLLIMM CTaHAaPTOM.

MpouseoguTtens EMM gomkeH NnpoBepuTb BCe KOMMOHEHTBI, KOTOPbIe MOTYT BbiTb MOrPYyKeHbl B XMMUYe-
CKMe BelLecTBa UMy NoABepraTbCca BO3OENCTBUIO XMMUYECKMX BellecTB (ropHogoObIBaloLLME XUAKOCTI, COMMU,
wenoyu, yoobpeHus 1 T. 4.), n ybeguTbcs, YTO KOMMOHEHTHI 3allyLLeHbl OT 3arpsa3HeHns UNu gerpagaumu.

KoMnoHEeHThI, HEBOCMPUMMHMBLIE K 3arpsi3HAOLLMM BellecTBam, MoryT BeiTb 0CBOBOXAEHbI OT 3TUX MC-
nbiTaHun, ecnv npounssogntens EMM npegoctasut goKymMeHTanbHoe noAateepxaeHue. Vsrotosutens EMM
OOMKeH onpefennTb CTOMKOCTb K XMMUYECKOMY BO3OEWCTBMIO B COOTBETCTBUM C ISO 16750-5. CTOMKOCTb K
YKasaHHbIM XMMUYECKUM BellecTBam cliedyeT Y4ecTb Kak MOXHO paHblue (Hanpumep, B npouecce Bbibopa
MaTepuana).

Cwm. npunoxeHue A oAna npvMepa KOHTPOMbHOMO CNWMCKa UCMbITaHWA, KOTOPbIW BKMoYaeT rpady Ans npo-
nasogmtens EMM, B KoTopom npuBoasT 060CHOBAHWE MCKIMHOYEHWA UCMbITaHWS.

NMpumeuanue — Ecnu tpebyetca B3peiBo3awmTta, cm. |[EC 60079. JononHuTensHO MOTYT NMPUMEHATLCA Ha-
LMOHanbHbIe UK pervoHaneHele TpeboBaHus.

5.2 Nbinb

5.2.1 Uenb ncnbitaHuA

OrnekTpoHHbIE KOMMOHEHThI (KOHTPONMEepbl, AXKOWCTUKKX, OUCTINEN, NepekntoyaTenn, ConeHonabl U T. 1n.),
nogBepraroLmMecss HebnaronpuaTHOMY BO3OEWCTBUIO MblfW, AOMKHbI ObiTe 3allMLleHbl OT NonagaHus Mbinu,
npucyTCcTBYyHOLEN B pabodel cpege.

[aHHOe ucnbiTaHWe noaTeepxhaeT HesocnpuumMyueocTe DUT K NpoHMKHOBEHUKO Nbinu. Bugom Hewuc-
NPaBHOCTW ABMSAETCA 3MNeKTpUYeckas Unu mMexaHudyeckas HeMcrnpaBHOCTL, BbI3BAHHAA nonagaHveM Mbinu B
kopnyc DUT, unu ocefiaHye Mbinv Ha MOBEPXHOCTU 3MEKTPUYECKUX KOHTAKTOB.

KomnoHeHTbl, KOTOopble repMEeTUYHbI U COOTBETCTBYIOT MUHUMAaNbHOMY penTuHry |P6X B cooTBeTCTBUM
c IEC 60529 nnm IPEBKX B cootBetcTBMM C ISO 20653, MoryT ObiTe 0CBOOOXKAEHBI OT NPOXOXAEHWSA 3TOMO UC-
NblTaHWUS.

5.2.2 MeToa ucnbiTaHUNA

WcnbiTaHua Ha BO3OoencTBME MbiNy cnefyeT NpoBoauTs B cooTBeTcTBUM ¢ ISO 20653 unu IEC 60529.
DUT pomnxHo BbITb yCTAHOBMEHO B COOTBETCTBMM C €r0 0BLIYHON MOHTaXHOW opueHTauuen 8 EMM.

DyHKUMOHANbHOE COCTOSIHWE OOMKHO COOTBETCTBOBaTL knaccy C (4.3).

5.3 XumMuMyeckana CTOMKOCTb

5.3.1 Uenb ucnbiTaHUA
[JaHHoe McnelTaHue nogTeepxgaeT 3awmuwerHHocTe DUT oT KOHTakTa ¢ KMcnoTamu, arpecCuBHbIMM ra-
3aMu 1 COnaAMMK, KOTOpble MOTyT NPUCYTCTBOBATE B paboyeil cpese.
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DUT, nogBeprarwLLeecs BO3AENCTBUIO ONpefeneHHbiX XMMUYECKUX peareHToB, AOMKHO BbiTh yCTONYM-
BbIM K 3TUM peareHtam. DUT gomkHO BbiTh MCNbLITAHO CO BCEMU XMMUYECKUMW BELLLeCTBAMWN, C KOTOPbIMUW OHO
MOXXET COMpMKacaTbCsl, 3a UCKIMHYEHVEM MaTEpUarnoB, s KOTOPLIX JOKYMEHTaNbLHO NOATBEPXKAeHa YCTOR-
YMBOCTL K 3arps3HSOLWLMM BELWEeCcTBaMm W, CredoBaTenbHo, HeT HeobXoaMMOCTH B NPOBEAEHUN UCMbITAHWUNA.

MaTepuran cunMTaeTca HEBOCMPUUMUYMBLIM K 3arpsa3HAOLLIMM BelecTBaMm, ecrii ero CBOMCTBAa He N3MeHS-
IOTCA B JIOCTATOYHOW CTeneHW, YToDbl MOBNUATL Ha XapakTepUCcTUKKM Martepuana.

Mpoun3soguTenb U TUN UCNONb3YEMbIX PEareHTOB COMMacoBbIBATCA MeXaY UcnblTatensHol nabopato-
puein n narotoeutenem EMM.

5.3.2 MeToa ucnbITaHUNA

CnenyeT NpoBOAWUTE MCMLITAHUSA HA XMMUYECKYH CTOMKOCTbL (MpyM HeobXoaMMOCTU) B COOTBETCTBUM C
ISO 16750-5. Bo BpeMsl 4aHHOM0 UCMNbITaHUA HET HeoOXoAUMOCTK B nogade nutaHua Ha DUT n otcnexmneaHum
€ro COCTOSAHUS.

DyHKUMOHaNbHOE COCTOSIHME OOMKHO CoOTBETCTBOBaTh knaccy C (4.3).

5.4 ConeBou TymaH

5.4.1 Uenb ucnbiTaHKA

[OaHHoe vcrnbiTaHWe NOATBEpPXOaeT CTOMKOCTE MaTEPUATIOB U MOBEPXHOCTHLIX NOKpbITUA DUT K Koppo-
31K, BbI3BAHHOW CONAHbLIM TYMaHOM M CONEHOoN Boaow B Tex cnydasx, korga DUT nogsepraeTtcsa Bo30encTBuUL0
conen (HanpuMmep, 4OPOXKHAaA COMb, MOPCKON TYMaH, COMNAHbIE WaxXThl U T. A.).

BuayanbHbI 0OCMOTP AOMKEH NO3BONATh MAeHTUguumposate DUT nocne 3aBepLlueHns UCMbITaHUA.

MaroToBuUTenb OOMKEH onpenennTb NPUMEHUMOCTb 3TOTO UCMbITAHWA B COOTBETCTBUU C OBLIYHBIM Me-
cTom yctaHoeku DUT.

5.4.2 MeTog ucnbITaHUNA

McnbiTaHua coneBbiM TymMaHOM cneayeT npoBoguTh B cooTtBetctBum ¢ IEC 60068-2-11 unu
IEC 60068-2-52. Bo Bpems AaHHOro UcnbiTaHus HeT HeobxoauMmocTu B nodade nutadus Ha DUT v oTcnexu-
BaHWW ero COCTOSIHWUS.

DYHKUMOHaNbLHOE COCTOSIHME OOMKHO COOTBETCTBOBRATL Knaccy C (4.3).

5.5 MoWka nopg gaBrneHuem

5.5.1 Uenb ncnbitaHmnA

[aHHoe 1ucnbiTaHWe NOATBEPXKAAET 3alMLLIEHHOCTb 3NEKTPUYECKMX W 3NEKTPOHHbLIX KOMMOHEHTOB (KOH-
Tponnepbl, AXXONCTUKKW, AUCNNEeNn, NepeknyaTenn, ConeHovabl U T. 4.), Ha KOTopble HebnaronpuaTHO BAMAET
MOWKa noj OaBneHueM, oT MPOHUKHOBEHUS KUOKOCTEN, NPUCYTCTBYOWMX B pabodei cpeae.

5.5.2 MeTog ucnbiTaHUNA

OnNeKTPOHHLIE KOMMOHEHTLI, KOTOPbIE MOTYT MOABEPraTbCa MOMKe nof AaBnNeHWeM (3a npegenamu pa-
Boyero mecta oneparopa Wnu B HaBeCHOM 0DOpyoOBaHUK), OOMKHbLI COOTBETCTBOBaThL TpeboBaHuam IPX6 B
cootBeTcTBuM ¢ IEC 60529 unn IPXK6 B cooTtBeTcTBun ¢ 1ISO 20653.

Bo BpeMsa gaHHOTO MCMNbITAHUA HET HeobxooMMOCTU B Nodade NUTaHnsa Ha TECTUPYEMOe YCTPOMCTBO U
OTCMEXUBAHUM €r0 COCTOSIHUS.

DyYHKUMOHANLHOE COCTOSHWE JOMKHO COOTBETCTBOBRATL Knaccy C (4.3).

5.6 Cny4yaiHas Bubpauusn

5.6.1 Uenb ncnbitaHma

[aHHoe ycKkopeHHOe ncnbiTaHue noareemxkaaet, 4to DUT paboTaet gonxHeiM 06pasom npu criy4anHbix
B1BpauMAX pasnUYHON MHTEHCUBHOCTU, MPUMEHUMBLIX K BOPTOBOMY 3MEKTPUYECKOMY U 3MeKTPOHHOMY 06o-
pynooBaHuio. Buabl otkazoe DUT BknoYaT pacTpeckuBaHWe UMy paspylleHue MmaTepuanoB 1u3-3a Bubpauu-
OHHOW yCTanocTu.

5.6.2 MeTog ucnbiTaHUN

BubpaunoHHble ucneiTaHus cnenyeT NnpoBoauTb B cooTBeTcTBMU ¢ IEC 60068-2-64:2008, 8.4.

M3aroToBuTens M nocrtasBLUMK KomnoHeHToB EMM pgomxkeH Bbibpath ypoBeHb G ANA WCNbITAHUA, TeM-
nepaTypy OKpyXatoLlel cpefbl U NapaMeTpbl YCKOPEHHOW BMBpauuyM B 3aBUCUMOCTU OT KOHKPETHOrO MecTa
YCTaHOBKM.

Ecnu HeT gaHHbIX 0 BUBpauMmn Ansi KOHKPETHOro MecTa ycTaHoBku DUT unmn namepeHHas cnektpansHas
NNOTHOCTb yckopeHusa (ASD) Huke, yem nokasaHo Ha pucyHke 1, DUT gomxHo BbiTb MCNLITAHO B COOTBET-
CTBWUM C PUCYHKOM 1.
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[aHHble ansa pucyHka 1 npuBegeHsl B Tabnuue 1.

[vanaaoH YacToT onpefensaertca cnegytowmm obpasom: f; = 10 Iy, £, = 2000 M'u. ASD asnaeTca nuHen-
HbIM MeXay NnepeyncneHHbIMKU YacToTamu.

Marotoeutens EMM pomkeH BbIOpaTb COOTBETCTBYHOLLYH NPOAOIMKMTENBHOCTL BO3AEWCTBUSA B COOT-
BETCTBUUN C OXKUOAEMbIM XWU3HEeHHbIM UuknomMm DUT. MuHuMansHas npogomKMTensHOCTE A0MKHA COCTaBMNATb
8 4 Ha Kaxayw oCb.

DyHKUMOHaNbHOE COCTOSIHUME OOMKHO COOTBETCTBOBATL knaccy A (4.1).

Y
10

1,0

0.1

0,01
10 100 1000 X

Y — ASD [(m/c?)2/Tu]; X — uvacToTa, 'y

PucyHok 1 — ASD cnyyaiiHon Bubpauum

Ta6nuua 1-— ASD cnyyanHown Bubpauum

YacroTa, My ASD [(m/c?)2/Tu)
10 1
100 1
300 0,05
5000 2
2000 2

5.7 YpapHasa Harpy3ka npu pabote

5.7.1 Uenb ncnbitaHuaA

HaHHoe ncneiTaHWe nogTeepxaaeT, 4to B pabote DUT He BO3HMKaKOT cboM 1M MONOMKKU M3-32 MEXaHu-
YyecKoro ygapa npu pabote obopynoBaHWs, Takoro Kak yaap KoBLUa unu OoTBana, BbIChbINaHWE COAEPKUMOro
KOBLUA MMM UCNONb30BaHWe rMapaenuyeckoro oTbolHoro MonoTka.

Buabl 0TKa30B BKMOYAKOT MEXaHUYECKWe NOBPEXAEHUS (HanpuMep, NONOMKa KOHTaKTOB, OTCOeAUHEHNE
KOMMOHEHTOB).

5.7.2 MeTog UcnbITaHUNA

YOoapHble UcnbiTaHUua Heobxoanmo npoeoanTe B cooTBeTcTBUM ¢ IEC 60068-2-27.

Obpasel ANS MCMbITAHWA JOMKEH BbiTe 3aKpenneH Ha ucnbiTaTensHOM 0BOpyAOBaHWN TEMWU XKe Kpe-
nneHusMu, 4To U Ha MawwuHe. Kpenex gomkeH BbiTe 3aTAHYT B COOTBETCTBMM C yKaszaHUAMM NPOU3BOAMTENS
MalUWHbI.

MuHMManbHaa yaapHas Harpyaka JOImKHa COCTaBnAaTh yckopeHue 150 m/c? (15 r) npu AnUTenbHOCTM
uMnynbca 11 Mc unu npegnouTutensHo 300 m/c? (30 r) npy ANUTENLHOCTM UMNyNbea 18 Mc.

Bo Bpemsa gaHHoro ucneitaHusa Ha DUT gomxHo BbiTe NogaHo NuTaHve, U ero coctosiHne Heobxoammo
OTCINexuBaTh.

DyYHKUMOHANbLHOE COCTOSHWE JOMKHO COOTBETCTBORATL knaccy A (4.1).
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5.8 TemnepaTypHble LMKNbI

5.8.1 Uenb ncnbiTaHma

[aHHoe ucnbiTaHve noaTeepxaaet, 4To DUT paboTaeT gomkHeiM 06paszoM npy pasnuyHbiX TeMnepa-
Typax, T. €. BO BpeMs UCNOJIb30BaHUsl CMCTEMbI/KOMMOHEHTOB MPU M3MEHEHWM TeMnepaTypbl OKpyXalLlen
cpeasbl.

5.8.2 MeTog UcnbITaHUNA

TemnepaTtypHble UMKNbI AOMKHbI BbIMOMHATLCA B COOTBETCTBUM C ncnbiTaHueM Nb no IEC 60068-2-14, ¢
MCnonb30BaHMEM yKazaHHbIX Aanee TemnepaTypHbiX NPeaenoB.

Ha KoMnoHeHT fomkHO BbiTb NOJ4AHO NUTAHWME, U ero COCTOSHME HeoBXxoaMMO OTCMNEeXKNBATDL, 38 UCKMIO-
YeHreM a3 CHMXKEHWA TemnepaTypbl, Korga paccevmBaHve Tenna DUT BygeT npenaTcTBOBaTL SOCTVRKEHWIO
T nin BHYTPM DUT.

HwxHaa Temnepatypa, T,, AomkHa 6bITe BbiOpaHa w3 Temnepatyp ucneiTaHuidi no |[EC 60068-2-1 u
IEC 60068-2-2, HO He JoMmkHa NOBLILLATLCA Bbille MUHYC 25 °C.

BepxHsaa Temneparypa, T, AormkHa BbiTh BeiOpaHa 3 Temnepatyp vcnbitaHnini no IEC 60068-2-1 un
IEC 60068-2-2, Ho He gormkHa onyckaThes Hke nnwoc 70 °C.

MuHUManbHOE KONMWYecTBO LMKIOB OOMKHO cocTaenATe 20 LWMKMOB C MUHUMANbHLIM BPEMEHEM Bbl-
aepxkun B cootBetcTBMM ¢ IEC 60068-2-14, B 3aBMCKMMOCTHM OT TennoemkocTy obpasua. TemnepaTypy B kame-
pe cnefdyeT CHMXaTb UMW MNOBLIWATbL C MUHUManbHOM ckopocThio (3 £ 0,6) °C/muH.

Ons DUT, Ha KoTopble NofaeTcsi NMTaHWe W COCTOSIHME KOTOPbIX OTCMEXWMBaT, (DYHKUMOHANbHOEe COo-
CTOSIHWE OOIMKHO COOTBETCTBOBAaTh Knaccy A (4.1); B npoTMBHOM crnydae dyHKLUMOHANbLHOE COCTOSAHME OOIKHO
cooTBeTcTBOBaTh Knaccy C (4.3).

[nsa ocobbix ycnoBuWiA akcnyaTaunM MallvHbl M YCNOBWUIA YCTAHOBKM 3NEKTPOHHBIX YacTel n3roToBute-
nem MoryT ObITk YKa3aHbl pyrie yCroBuUs OKpyKatoLein cpedbl.

CM. pucyHokK 2.

1 o oo
ty
g A
E AN
[ £y Bpemsa —=
[+ - -
[«8
&
E- [ 7 —— SRR,
E MepebId LAKN Bropoid uukn

A — Hayarno NepBoro UMKNa; T, — HWKHAR TeMneparypa; Ty — BEepxHasa Temnepatypa; t; — NpoAOKUTENBHOCTL BO3AEHCTBISA

PucyHok 2 — WcenbitatensHeii uukn Nb

5.9 TennoBou ygap

5.9.1 lenb ucnbiTaHuA

3710 yckopeHHoe ucneiTaHue noaTeepxaaeT, uto DUT paboTtaeT fomkHeIM 06pa3om npu 60nsLoM Konu-
YecTBe TemMnepaTypHbIX UMKNOB B 060pynoBaHUK. YCKOpeHWe BO3MOXKHO 3a c4eT Bonee BbICOKOrO nepenaga
TemnepaTtyp B O4HOM LMKIE MO CPaBHEHMWIO C pearnbHbIMU Harpyskamu obopyaosanus. Buabl oTkasos DUT
BKIMIOYAKOT pacTpeckuBaHWe maTepuanoB WUNKU BbIXOQ U3 CTPOSA YNMOTHEHUN, BbI3BAHHLIA CTapeHnem U pas-
HULEN B KO3(hpULUMEHTaxX TEMNEPATYPHOro pacLuupeHuns.

lMockonbKy Npy 4aHHOM UCMbITAHWM BO3HMKAKT MexaHudeckue fedekTsl (TPewmHsl), nogaya nutaHus
Ha DUT He TpebyeTcs.

5.9.2 MeToa UcnbITaHUNA

TemnepaTypHble UMKIbI JOMKHbBI BINMOMHATECS B COOTBETCTBUK C McnbiTaHuem Na no IEC 60068-2-14, ¢
MCronb3oBaHMEM YKa3aHHbIX Janee TemnepaTypHbIX Npeaenos.
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BpeMsi BbIAEPKKA MOXKHO MOMY4YMTb C MOMOLLbI NpeaBapUTErNbHOMO UCMbITAHWS Ha HarpeBs, B XO4E KO-
TOPOro onpeaenseTcsa CKOpocTb NHenHoro nameHeHnss DUT. Bpemsa npebbiBaHna DUT npu Kaxaom akcTpe-
MarnbHOM 3Ha4YeHWUW TeMnepaTypbl JOMKHO BbITh AOCTATOUHBIM ANA cTabunuiauum Temnepatypel DUT nepen
cnegyroLLMM Nepexoaom.

*ecTkocTb UCMbITAHWA OMPEefEenseTca HWKHUM U BEPXHUM TeMnepaTypHbIMW Mpedenamu, KoTopble
MoryT ObiTb BblOpaHbl M3 Temnepatyp ucnbitanmia no IEC 60068-2-1 u IEC 60068-2-2 cooTBeTcTBEHHO. B
KayecTBe anbTepHaTUBbl NPeaenbHble 3Ha4YeHUsl TeEMnepaTypbl MOryT ObiTb M3MepeHbl 4NA n3sectHoro o6o-
pyOooOBaHWs, eCriv 3TO MPUBOAUT K 3HAYUTENbHOMY OTIIMYMIO 3HAYEHUIA OT 3HaYEHWN, YKa3aHHbIX B BbILLEYMNO-
MAHYThLIX cTaHdapTax |[EC.

@DyYHKUMOHaNbLHOE COCTOSIHWE JOOMKHO COOTBETCTBOBRATL knaccy C (4.3).

5.10 Llnknbl BNnaxXHoCcTH

5.10.1 LUenb ucnbiTaHns

HaHHoe ucnbiTaHue noaTteepxaaet, yTo DUT pabotaeTr gomkHbiM 06pazom npu UUMKINNYECKOW BbICO-
KOW BaXXHOCTW OKpyXalollel cpebl. PaccmaTpuBaeMbie BUOLI OTKA30B — 3MeKTpuyeckue cOou, BbI3BaHHbIE
BMNa)HOCTbH, T. €. TOKM YTEYKW, BbI3BAHHLIE BINaroi Ha nevyatHoW nnate. [JoNoNHUTENbHBIM BMAOM OTKasa
apnsaeTcd aheKT «AbIXaHUSA», KOTOPbIA NEPEHOCKUT BRary BHyTPb Koprnyca, Korga Bo3ayx BHyTpy DUT ocThl-
BaeT, M BMNaXHbli oKpyxarowmin Bo3gyx BTarmsaetca B DUT.

5.10.2 MeTog ucnbITaHUN

McnbiTaHne NpoBOAAT B COOTBETCTBUM C MeToaoM ncnbiTanuin Z/AD no IEC 60068-2-38. Ha koMnoHeHT
[OOMKHO BbITe NOOAHO NUTaHWe, U ero COCTosHME HeoBX04MMO OTCNEXNBATL, 3a UCKITOYEeHMEM a3 CHUKEHNA
TemnepaTypebl, KOraa paccensaHue Tenna CMCTEMON/KOMMNOHEHTOM ByaeT NpensaTcTBOBaTb AOCTMKEHMO T .
BHYTPU CUCTEMbI/KOMMOHEHTA.

Ons DUT, Ha KoTopble NnogaeTcsl NMTaHWe N COCTOSIHWME KOTOPbIX OTCMeXMBalT, (OYHKUMOHaNbHoe Cco-
CTOSIHVME OOIDKHO COOTBETCTBOBaTh Knaccy A (4.1); B npoTMBHOM crnydae yHKLMOHANbLHOE COCTOSAHWUE O0IKHO
cooTBeTcTBOBaTH Knaccy C (4.3).

5.11 MoBbIWEeHHOE HanpAXeHue

5.11.1 Uenb ucnbiTaHuA

[aHHoe ucnbiTaHne NoATBEPXKAAET, YTO TECTUPYEMOE YCTPOMCTBO paboTaeT JOMmKHbIM 06pa3oM B cry-
Yyae «3anycka OT BHELHero UCTOYHMKa» UMW B YCNOBUAX, KOr4a perynsatop HanpshKeHna reHepaTtopa BbIXxoguT
M3 CTPOA M BbIXOQHOE HaNpsKeHne reHeparopa npesbillaeT HopMarnbHble 3Ha4YeHus.

5.11.2 MeToa ucnbITaHUKA

Ecnu MoryT BO3HWKHYTL YCIOBWUS NepeHanpsikeHns, ykasaHHole B 5.11.1, ncnelTaHWe NpoBOAAT B COOT-
BeTcTBMM ¢ ISO 16750-2:2012, 4.3.

DYHKUMOHaNbHOE COCTOAHWE OOMKHO COOTBETCTBOBATL knaccy C (4.3).

5.12 NoHMXeHHOe HanpsAXeHue

5.12.1 Uenb ucnbiTaHns

[aHHOe ucnbiTaHWe noaTeepxkaaet, Yto DUT paboTtaeT gomkHbIM 0Opa3om npu pasnuyHbIX nepenagax
HanpsxeHna. [laHHoe ucneiTaHue npumeHumo K DUT ¢ pyHKUnen nepesarpyskuy, kak npasuno, Kk DUT, cogep-
}Kawemy MUKpokoHTponneps! unn DUT, yel npoueccop MOXeT 3aBUCHYTb B HENPeayCMOTPEHHOM COCTOSIHUN
BO BpPEMS UM NOCNe NageHna HanpsKeHus.

5.12.2 MeTog ucnbITaHUN

McnbiTaHMa Ha NOHWXKEHHOE HanpsbKeHwe crnefyeT BhINONHATH B cooTBeTcTBUM ¢ ISO 16750-2:2012,
4.6.2.

DYHKUMOHaANbLHOE COCTOSHWE JOMKHO COOTBETCTBOBRATL knaccy C (4.3).

5.13 AnekTpomarHuTHasi COBMeCTUMOCTb

5.13.1 Uenb ucneitaHua

[aHHoe ucnbiTaHme nogTeepxaaet, 4To DUT anekTpoMarHMTHO COBMECTUMO C OKpy»Kalollen cpedon,
T. €. DUT HEBOCNPUUMUMBO K 3NEKTPOMArHUTHEIM MOMEXaM M HE CO34aeT HeAOMYCTUMbIX 3MEKTPOMAarHuUTHbIX
nomex.

5.13.2 MeTog UcnbITaHUN

DUT pomxHo cooTBeTcTBOBaTh TpebosaHmsam ISO 13766-1 1 ISO 13766-2.

DYHKUMOHaNbHOE COCTOAHWE OOMKHO COOTBETCTBORATL Knaccy A (4.1).
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5.14 O6paTHas NONAPHOCTbL

5.14.1 Uenb uncneiTaHua

[aHHoe ucnbiTaHve noaTeepxaaeT cnocobHocTe DUT BbigepmBaTh 06paTHOE HanpsKeHWe NUTaHus
MpY UCNOJSIb30BaHMW BCMOMOraTENbHOMO NMYCKOBOIO YCTPOWCTBA.

5.14.2 MeTog UcnbITaHUA

Mpoeepky oOpaTHOM NONSPHOCTEIO HEOOX0AMMO NPOBOANTL B COOTBETCTBUM C ISO 16750-2:2012, 4.7.

DYHKUMOHaANbHOE COCTOAHME OoMKHO BbiTk knacca D (4.4).
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MpunoxeHune A
(cnpaBouHoe)

KoHTponbHbLIA CNUCOK UCNITAHUNA

FOCT ISO 19014-3—2024

OnucaHwe komnoHeHTa: {[pumep DUT}

MoctaBwuk: {ABC Mfg.}

KaTtanoxHblin HoMmep: {1234-567-8}

McnbiTaHne

He nposogunock

ObocHoBaHue

{Mpumep ncneiTaHusa}

X}

{Xummnyeckas

CTOWKOCTb MNOATBEpXOeHa

NPOTOKONOM vcnbelTaHuin «1245-578789»}

Mbinb
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MpunoxeHnne OA
(cnpaBouHoe)

CBefeHUsl 0 COOTBETCTBUM CChINMOYHLIX MeXOgyHapoaHbIX CTaHOapTOB
MeXrocyagapcteBeHHbIM CTaHOapTam

Tabnwuua OA.1

Obo3Ha4YeHne CCbINOYHOro CreneHb ObosHa4eHWe 1 HaUMEeHOBaHWE COOTBETCTBYIOLLErO
MeXayHapoaHoro ctaHgapTa COOTBETCTBUSA MEXrocyAapCTBEHHOro cTaHaapTa
ISO 6165 IDT [OCT ISO 6165—2015 «MawwmHbl 3emnepoitHble. OCHOBHbIE
TUnebl. MaeHTudrkauus, TepMUHbI M ONPEeaEneHnsa»
1ISO 13766-1 — *
ISO 13766-2 — *
ISO 16750-2:2012 — *
ISO 16750-5 — *
ISO 19014-1 IDT MOCT 1SO 19014-1—2024 «MawwuHbl 3emMnepoiHblie. DyHK-
unoHanbHas GesonacHocTeb. YacTe 1. MeToguka onpefene-
HWUS1 ANEMEHTOB CMCTEM YyNpaBneHus, cBA3aHHbIX ¢ obecne-
YyeHneM Be3onacHoOCTK, U TEXHUYeCKue TpeboBaHusa»
ISO 20653 — *

IEC 60068-2-11

*

IEC 60068-2-14

*

IEC 60068-2-27

IEC 60068-2-38

IEC 60068-2-52

IEC 60068-2-64:2008

IEC 60529

*

BETCTBMA CTaHOAPTOB:

- IDT — ugeHTUYHbIE CTaHAAPThI.

* COOTBETCTBYIOLLMIA MEKIOCYAAPCTBEHHBIA CTaHAAPT OTCYTCTBYET. [0 ero NpUHATUS PEKOMEHOYeTCs MCMoNb3o-
BATh NEPEBOA HA PYCCKUIA A3bIK AAHHOMO MEXAyHapoaHOro cTaHaapTa.

M punMmeyYyaHne — B HacToswern Tabnvue ucnone3oBaHo cnegywllee ycnosHoe 0003HayYeHne CTENEHN COOT-
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Bubnuorpadun
[1] ISO 12100 Safety of machinery — General principles for design — Risk assessment and risk
reduction
[2] ISO 16750-1 Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 1: General
[3] 1ISO 16750-3 Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 3: Mechanical loads
[4] ISO 16750-4 Road vehicles — Environmental conditions and testing for electrical and electronic
equipment — Part 4: Climatic loads
[5] IEC 60068-2-1 Environmental testing — Part 2-1: Tests — Tests A: Cold
[6] |IEC 60068-2-2 Environmental testing — Part 2-2: Tests — Test B: Dry heat
[7] IEC 60079 (Bce 4acTu) Explosive atmosphere
11
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YOK 631.3:006.354 MKC 53.100

IDT

KntoueBble crnoea: MalluHbI SGMJ'IepOF'IHbIE, beHKL]MOHaHbHaFI 6930I'IBCHOCTI:, yCTOﬁHMBOCTb K BO30ENCTBUIO

Opr)KaPOLLlEI;"I cpedbl, MeToObl MCNbITAHUA ANEeKTPUHECKNX 1N NEeKTPOHHbLIX KOMMNOHEHTOB

Penaxtop H.A. ApayHosa
TexHnueckuii pegaktop M.E. Yepenkoea
Koppektop C.M. @upcosa
KomnetotepHan Bepctka M.HO. flumoskuHou

CpaaHo 8 Hatop 10.10.2024. MMognucaHo 8 neyats 24.10.2024. $Popmar 60x84%.
Yen. ned. n. 1,86. Yu-uaa. n. 1,58.

MoaroToBneHo Ha OCHOBE 3MEKTPOHHO BEPCUU, MPedoCcTaBneHHon paspaboTuMkoM cTaHgapTa

[apHuTypa Apunan.

CospgaHo B eAvHWYHOM ucnonHeHnn B ®IBY «HCTUTYT cTaHgapTusaumm»

ansa komnnektopaHus ®enepansHoro MHopMaumuoHHoro dooHaa cTaHgapTos,
117418 Mockea, Haxvmorckuia np-T, A4. 31, K. 2.
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