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MpeaucnoBue

1 PASPABOTAH Hay4HO-NpOM3BOACTBEHHBLIM PECTYONMKAHCKUM YHUTaPHBIM npeanpusaTuemM "bBenopycckuii
rocylapCTBEHHbI MHCTUTYT CTaHaapTusauuv u ceptudpukauuu (BenMCC)"
BHECEH YnpasneHuem craHaapTusauuu FocctaHaapta Pecnybnukn Benapyck

2 YTBEP>KOEH W BBEJEH B JEMCTBUE noctaHoBneHnem FocctaHaaprta Pecny6rnvku Benapyce ot
20 nekabpsi 2001 r. Ne 47

3 CraHpapt uaeHtuueH FTOCT P 51525-99 u npeacraenset coboi MOagMULMPOBAHHBIA TEKCT MEXay-
HapoaHoro craHaaprta IEC 60255-22-2:1996 |, Electrical relays — Part 22: Electrical disturbance tests for
measuring relays and protection equipment— Section 2: Electrostatic discharge tests” (3nekrpuyeckne pene.
Yactb 22. UcnbITaHWs Ha YCTOWYMBOCTDL K SNEKTPOMArHUTHBIM NOMEXaM Ans UsMepUTerbHbIX pene u YCTPOWCTB
sawmTel. Pasgen 2. VcnbiTaHusa Ha yCTOMYMBOCTbL K 9NEKTPOCTATUYMECKUM pa3psaamM) G JOMONHUTENbHbIMU
TpeboBaHMsIMM, OTpaXKaOLLMMKU NOTPEBHOCTU SKOHOMUKM pecnyBnuku

4 BBEJEH BINEPBbIE

Hacrosiumin ctaHpapt He MOXET ObITb TUPaXUpoBaH U pacnpocTpaHeH 6e3 paspeluenus Foccranaapra
Pecnybnuku Benapycb

M3faH Ha pycckoM siablke
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FOCYOAPCTBEHHbIA CTAHOAPT PECNYBNWKN BEJNAPYCb

_CoBMeCTMMOCTb TEXHUYECKUX CPEACTB 3EKTPOMarHUTHas
YCTOMYMBOCTb UBMEPUTEJIbHbLIX PENE U YCTPOUCTB 3ALUNTDBI
K 3NEKTPOCTATUYECKUM PA3PAOAM
TpeboBaHUs U MeTOAbI UCTIbITAHUN

. CymsiyanbHacUb TIXHIYHBIX CpOAKAY JreKTpaMarHiTHas
YCTOMNIBACLIb BbIMAPAIIbHbLIX P3J1IE | YCTPOUCTBAY 3ACUAPOTr
DA 3NEKTPACTATbLIYHbLIX PA3PALOAY
Marpa6aBaHHi i MeTaabl BbiNnpaGaBaHHAY
Electromagnetic compatibility of technical equipment
IMMUNITY OF MEASURING RELAYS AND PROTECTION EQUIPMENT
TO ELECTROSTATIC DISCHARGES
Requirements and test methods

HOara BBegeHusa 2002-07-01

1 Obnactb npuMeHeHus

Hacrosawwin crangapt yctaHaBnueaeTt o6Lime TpeboBaHus yCTONYMBOCTU CTATUMECKUX N3MEPUTENbHBIX
pene u yCTPOWCTB 3aLUMTbl C BbIXOAHLIMU KOHTakTamu u 6e3 BbIXOAHLIX KOHTAKTOB (fanee — TexHU4Yeckue
CpeAcTBa) K anekTpocrtatuyeckum paspsgam (3CP) n meTtobl CMbITAHWUNA.

CraHpapT ycTaHaBnuBaeT UCMbITAHWUS, NPOBOAUMbIE ANSA NOATBEPXKAEHUS YCTOWUYUBOCTU TEXHUYECKOTO
cpeactea (TC) k Bosgencteuto SCP.

CTaHaapT yCTaHaBMNMBAET TUMNOBbLIE UCMbITAHUS (UCNbITAHUA OAHOTO UMM HECKONbKUX obpasuoB TC,
M3roTOBMNEHHbIX B COOTBETCTBUU C ONPEAENEeHHON TEXHUYECKOW AOKYMEHTaUWen, 1 UMEeLUX UOAEHTUYHbIE
XapaKkTepUCTUKM, C Lienbio NOATBEPAUTL COOTBETCTBME TPEOOBAHMAM HACTOSLLEr0 CTaHAapTa).

lpumeyarue — [ns nompebHocmel 3KOHOMUKU pecrybnuku onpedeneHue ucnsimanul —no [OCT 16504.

CraHgapT ycTaHaBnuBAET:

— onpeaeneHns NpUMeHsieMbIX TEPMUHOB;

— CTEMNEHN XeCTKOCTU UCNbITAHUN;

— YCnoBus NpoBeAEHUS UCMbITAHUN;

— METOAbl UCMbITAHUN;

— KPUTEPUMN OLIEHKMU.

TpebosaHusi Hacmosweao cmaHGapma 61191 mcs 06s13amesibHbIMU.

ColepxaHue cmaHO0apma MOK 60255-22-2 HabpaHO npsamMbiM wipugmom, 0ononHUMernsHele mpebo-
saHusa Kk cmarlapmy MOK 60255-22-2, ompaxarouiue nompebHocmu 3KOHOMUKU pecrybriuku, — KypCUgoM.

2 HopmaTuBHbIE CCbINTKN

B Hacmoswem cmaHOapme ucriosib308aHbl CCbIIKU Ha credyroujue crmaHoapmet.

CTb 8015-2000 Cucmema obecriedeHus eduHemea usmeperull Pecriybnuku benapycs. ObopydosaHue
ucnbimamersbHoe. [Topadok ammecmauyuu

CTE 'OCT P 51317.4.2-2001 (M3K 61000-4-2:1995) Cosmecmumocmb MexHU4ecKux cpedcme arekmpo-
MaeHUmMHas. Yemolidueocms K anekmpocmamudeckum paspsadam. Tpebosarus u memoO0sbi ucribimaHuli

FOCT 16504-81 Cucmewma 2ocydapcmeeHHbiX ucrnbimaHul npodykyuu. YicnbimaHus U KOHMPOsib
kayecmea npoldykyuu. OCHOBHbIE MEPMUHbI U onpedeneHus.

[OCT 30372-95 CosmecmumMocmb MEXHUYECKUX cpedcme sriekmpomazHumHas. TepMuHb! U onpedenieHus.

M3paHue oduumansHoe
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3 OnpeaeneHus

B Hacmosawem cmaHOapme ucronb3yom mepMuHbl, ycmaHoeneHHble 8 CTb TOCT P 51317.4.2,
TOCT 16504, TOCT 30372, a makxe cnedyrouwjue;

3.1 MeToA KOHTAKTHOro paspsaga — MeTo4 MCNbITaHUM, NP KOTOPOM 3NEKTPOA MUCNbITATENbHOro
reHepaTopa (UIN 3CP Haxoautca B KOHTaKTe € ucnbityembiM TC (UTC) 1 paspsig NpouMsBoOaUTCA NEPEKIIo-
yatenem paspsga BHyTpu UrI.

3.2 MeToa BO3QyWIHOro paspaga — MeTof UCNbITaHU|, NPU KOTOPOM 3apskeHHbI anekTpog UM nogHo-
cutcs 6nmsko k UTC u npoucxoant uckposon paspsa Ha UTC.

3.3 Mpsamoe Bo3genicTBue ACP — npunoxeHue paspsiga HenocpeacTeeHHo k UTC.

3.4 Henpsimoe Bo3pelictBue DCP — npunoxeHue paspsga K nnacTuHe CBsau, pasmeLleHHon sénmsn UTC,
M UMUTHPYIOLLIEE pa3psg OT 0B6CNyKMBAaIOLLEro NepcoHana Ha obbekTel, pacnonaratomecs sénusu ot UTC.

4 VcnbiTaHUA Ha yCTOMYNBOCTbL K ACP

4.1 Buabl ucnbiTaHmmn

B cootBetctBuM ¢ CTH TOCT P 51317.4.2 npu UCMbITAHWAX U3OENUIA HA YCTOMUMBOCTL K QCP npuMEHAIT
[Ba MeToAa UCMbITaHWI U ABa METOAa BO3AECTBUS, BKIOYAS:

— MEeTOAbl UCTbITAHUIA:

a) MeToA KOHTaKTHOro paspsaaa;

6) MeToa BO3AYLUHOIO paspsaaa;

— MeToAbl BO3AENCTBUA:

a) MeToa NpsAMOro BO3AEWCTBUS;

6) MeToa HENPSIMOTO BO3AENCTBUS.

Mpu nposeaeHnmn ncnbitannii TC pykoBOACTBYIOTCA CNEAYIOLLMMMU NMpaBUNaMu:

— A0MKeH GbITb MCNONb30BaH METOA NPAMOro BO3AENCTBUS;

— MPEANOYTUTENLHLIM SABNSETCHA NPUMEHEHWE METOAA KOHTAKTHOIO pa3psaaa;

— MEeTOoA BO3AYLUHOrO paspsiaa AokeH ObiTb UCNONb30BAH NULLL B TOM Criydae, koraa AOCTYMHble
nosepxHoctn UTC aBnatoTCA HENPOBOAALLMU;

— METOA HENpPSIMOro BO3AEWCTBUA NPU UCMILITAHUAX TC HE NPUMEHSAIOT.

4.2 CTeneHn XeCTKOCTU UCNbITAHUN

C y4eTOM YCNOBUIA OKpYXAIoLLEe 0GCTaHOBKM HACTOALLUMIA CTAHAAPT YCTAHABMUBAET Pa3fUYHbLIE CTENeH!

YKECTKOCTU UCTbITaHUN.
CTeneHu »eCTKOCTU UCMbITAHWI YCTAHABNMBAIOT B COOTBETCTBMM C Tabnuuen 1. B HacTosiwem craHgapre
KECTKOCTb UCMbITAHWUIA BbIPAXKEHA Yepes HanpsKeHne Ha HaKonNUTenbHON emkocTu Ur.

Tabnuuya 1 - CTeneHmn XecTKOCTH UCNbITAHUN

. McneiTaTtensHoe HanpskeHue, KB, (£ 5 %)
CTeneHb XeCTKOCTU UCNbITaHU
KoHTaKTHbIA paspsan BosgyLwHblii pa3psg
1 2 2
2 4 4
3 6 8
4 8 15

CreneHb XecTKoCcTn 3 ABNAETCA NPeAnOYTUTENBHON CTENEHBIO XXECTKOCTU UCTILITAHMI YCTPONCTB 3aLLUThI.

Ona okpyxaiouwien 06CTaHOBKM, COOTBETCTBYIOLLEN ONpeAernieHHON CTENEeHU XKECTKOCTU UCNbITaHWiA,
Hanpumep, cteneHn 3, U3roToBUTENb MOXET YCTaHaBMMBaTb OONee HU3KYI0 CTENEHb XECTKOCTU, Hanpumep,
cTeneHb 2, npu ycnosun, koraa TC 3aKpbiThl KOXXyXaMu, OTKPbIBAIOLLUMMUCSH MU yAANAIOWMMUCS TONBLKO NPy
3aMeHe yCTaHaBNUBAEeMbIX 3IEMEHTOB.

MpumevaHua

1 Mo cornawenuto Mexay M3rotToButTenem U notpebutenem B onpefeneHHbIX YCIOBUAX MOTYT ObiTb NMPUMEHEHSI

6Gonee BLICOKWE UCTbITATENbHLIE HANPSAXEHUS, YEM COOTBETCTBYIOLME CTENEHN XECTKOCTU UCNbITaHWiA 4.

2 InA cTeneHeii XeCTKOCTU UCNbITaHMA 3 U 4 YPOBHM UCTILITATENLHOrO HarnpsbkeHUs Npu MeToAe KOHTaKTHOro paspsifa

MeHbLLIe, YeM COOTBETCTBYIOLLME YPOBHU NPU METOAE BO3AYLLHOMO pa3spsaa, YTo obycrioBneHo 0COGeHHOCTAMU ykasaHHLIX

MeToA0B. [Py 3TOM XECTKOCTL UCTIBITAHWI HE SBIIAETCA SKBUBANEHTHON AN yKazaHHbIX METOA0B.
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4.3Ur

Mpu ucnbranunax TC npumensiior I no CTE MOCT P 51317.4.2 (pasaen 6), ynpoLueHHas cxeMa KoToporo
npuBefeHa Ha PUCYHKE 1, MMEIOLLIETO CrieayIoLIMe XapakTepPUCTUKN:

— HakonuTenbHas eMkocTb (CH + Cp) —150 n® + 10 %;

— paspsagHoe conpotusneHue (Rp) — 330 Om + 10 %;

— 3apagHoe conpoTtusneHue (R3) — o1 50 no 100 MOwm;

— BbIXOAHOE HanpsXeHue U3MepeHHOe Ha HaKOMUTENbHOW eMKOCTH:

a) ANA KOHTaKTHOro paspsaaa — Ao 8 KB (HoMMHANLHOE),

6)ans Bo3gywHoro paspaga — a0 15 kB (HomuHanbHoe);

— NOrPELHOCTb MHANKALUN BLIXOAHOIO HanpshkeHns — + 5 %;

— NONAPHOCTbL BbIXOAHOTO HANPSXKEHUA — NONOXUTENbHASA U OTpULATENbHAS;

— BpeMs yaepXxaHusa 3apsaa — He meHee 5 c;

— BUA paspsaaa:

a) 0AMHOYHbIE pa3psaabl C BPEMEHEeM MEXAY NocrneaoBaTerbHbIMU paspsigammn He MeHee 1¢;

6) reHepaTop AOSDKEH Takke UMETb BO3MOXKHOCTb FeHepUpoBaTh paspaabl Yactoton 20 My (MCKIOYUTENBHO
AN uccnenoBaTenbCKUX Lenen);

— chopma umnyrnbca paspsaHOro TOKa A0MMKHA COOTBETCTBOBATL NPUBEAEHHON HA PUCYHKE 2 n B Tabnuue 2.

WUI™ porpkeH ObITb CHABXXeH cpeacTBaMu, NPeAOTBPALLIAIOLLIMMU HEXeNaTeNbHbIE U3NYYEHUS UMMYTLCHOMO U
HEMPEePbLIBHOIO Xapakrepa, YToObl HE OKa3biBaTh AONOSIHUTENBLHOIO BNMAHUA Ha paboty UTC unm BcnomMora-
TenbHOro 060pyaoBaHUs.

Tabnuuya 2 - ®opma pa3psagHOro Toka

CTreneHb MHanumnpyemoe | Tok nepeoro Makcumyma Bpemsa Hapactanua t, | Tokpaspsana, A, | Tok paspsaa, A,
KECTKOCTU | HanpsbkeHue, kKB, | wnmnynbca paspsga, A, | Ha paspsgHOM KNkode, (£ 30 %) (+30 %)
nenelTaHui (£5%) (£10 %) HC npu 30 HC npu 60 HC

1 2 7,5 Oor0,7p01 4 2
2 4 15 8 4
3 6 225 12 6
4 8 30 16 8

Ul domkeH 6bimb ammecmosaH 8 coomeemcmauu ¢ mpebosaHusmu CTE 8015,

4.4 Paboyee MeCcTO AsnA UCNbITAHUN

Ha paboyem mMecTe ansa ucnbiTaHuii, NPUBEAEHHOTO Ha pUCyHKke 3, pormkHsl G6biTe UM, UTC u BCNOMora-
TenbHoe obopyaoBaHWe, HeoOXxoaumoe Ans NPAMOro U HENPAMOro (B crydyae NPUMEHEHUS) BO3AEHCTBUS
paspagamu;

a) KOHTaKTHbIA pa3pagd Ha NPoBOAsLUME NOBEPXHOCTU TC U Ha NNAaCTUHbI CBA3M;

0) BO3AYLUHLIA paspag Ha HENPOBOASLLME NOBEPXHOCTU TC.

WcnbitaHus 4omkHel ObITb NPOBEAEHBI B UCTILITATENBHON NAbopaTopuu Npu HOPMasbHbIX KMMMAaTUHECKUX
YCIOBUSAX OKpy»KatoLLen 0B6CTaHoBKM cornacHo 4.5. TC AomKHO BbITb MUCMbITAHO B YCMOBUAX BO3MOXHO Gonee
6GnM3KMX K YyCrOBUAM €ro ycTaHoBKkWU. PacnonoxeHue kabenei JOMKHO COOTBETCTBOBATb TpeGoBaHMSAM
TeXHU4ecKkon JoKyMeHTaummn Ha TC. TC A0MmMKHO ObITb UCMBLITAHO B €r0 Yexnax Unn KoXKyxax.

Bce yactu TC, koTOpble AOMKHbI ObITb 3a3eMieHbl, COEAUHSAIOT C NIACTUHON 3a3eMNeHUsA C NOMOLLbIO
MEZHbIX LUMH UK NONOC LUMPUHON He MeHee 20 MM.

Ha nony nabGopartopun AomkHa ObITb NNAacTMHa 3a3eMmeHns, NPeACTaBnsaoWasn cobon meTannyeckuii
nneT (MeAHbIi Unu anowMUHWEBLIN) TOMLWWHON He meHee 0,25 MM. MOXHO MCnonb3oBaTh U Apyrue MeTan-
nu4yeckue matepuansl, UMeLne TONLWKHY He MeHee 0,65 MMm.

MuHUManbHbIA pasmep NNacTUHbI 3a3eMIIEHUS AOMKEH COCTaBNATE 1 x 1 M (TOYHLIN pa3Mep 3aBUCUT
oT pasamepos UTC). OHa formkHa BbICTYnaTh 3a npeaensl MTC unu nnacTtuHbl CBA3KU NO KpawWHEN mepe Ha
0,5 M C Kaykaow CTOPOHbI U AOJKHA ObITh COEAUHEHA C 3aLUMTHBIM 3a3EMNEHUEM.

Mpn nposeaeHnn ncnbITaHUin HeobxoauMo cobnogatb AeNCTBYIOLWME NpaBuna 6€30nacHOCTY.

UTC pomkHO OblTb pa3MELLEHO HA NNacTUHE 3a3eMileHUsl, HO U30MNMUPOBAHO OT HEE WU3ONALMOHHOMN
noacraekoi TonwmHon 0,1 m. Mexay UTC n cteHamu naboparopumn u mobbiMU APYrMMU METaANNUYECKUMM
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npeaMeTaMu JOMmKHO oBecnevnBaTbCA paccTosHne He MeHee 1 M. Kabenu, CoeauHSAIWME pasnuYHble Yactu
UTC, gormkHbl BbITb NPONOXEHbI HA PACCTOAHMM HE MeHee 0,1 M OT NNacTUHbI 3a3eMIEHus.

PaspsaHbiin pesuctop U gomkeH ObiTb 3a3eMfieH nyTeM MOAKMIOYEeHUs Pas3psiAHOro 3a3eMnsioLero
kabensa K NrnacTuHe 3a3emMrieHus B TOYKe, BO3MOXHO 6onee 6nu3skon k UTC. MNonHaa AnvHa ykasaHHoro kabens
cocTaBnseT 2 M.

Ecnu npu MCnbITaHMAX HeoBX0a4MMO NPUMEHEHME BCNIOMOraTenbHOro 060pya0BaHNUsl, OHO JOMKHO BbiTh
3aLUMLLEHO OT NOMEX ANA TOro, YTOObl YMEHbLUWTE BO3MOXHOCTb HENPaBUINLHON UHANKALUN.

4.5 MeTtoAabl UCNbITaHUMN

Ucnbimanrus TC Ha coomeemcmaue mpebosaHusam Hacmosauie2o cmaH0apma npoeodsm npu HOPMastbHbIX
KITUMamu4ecKux ycroeusx:

— memMnepamype okpyxarouwiez0 so3dyxa (256 + 10)°C;

- omHocumeneHoll enaxHocmu 8o30yxa 45 — 80 %;

- ammocghepHom OasneHuu 84 — 106,7 kla (630 — 800 mm pm.cm.).

[MapamMeTpbl BOMOraTenbHbIX HANPsKEeHWUW (TOKOB), NnogaBaemblx Ha UTC, n BENUYMHbBI HAarpy3o0K COOT-
BeTcTBYOWMX Luenen UTC aomkHbl COOTBETCTBOBATL HOMUHASBHLIM 3HAYEHUAM (CM. HWUXE npumeyaHue 1).
3HauyeHus BXOAHbIX HANPSDKEHWIA Y TOKOB AOIDKHbI ObITb MAKCUMAaNbHO BNIU3KUMK K 3HAYEHUAM, NPU KOTOPbIX
npoucxoauT cpabatbiBaHne UTC, HO AOMKHbI OTIIMYATLCA OT YKa3aHHbIX 3HAYEHWI Ha BENMUYUHLI BO3SMOXHbIX
U3MEHEHUI BXOAHbIX HaNpPsXXeHWn 1 TOKOB npu Bo3aencTBun Ha UTC OCP (CM. npumepbl, NpuBeAEHHbIE B
nNpunoXxeHun A).

YcranasnueaemMble napameTpbl UTC 1 BO3MOXHbBIE U3MEHEHUS BXOAHbLIX HANPSHXKEHUIA U TOKOB, CBSI3aHHbIE
C UCMbITAHUSAMM, AOMXKHbI ObITb ONpeaeneHbl usrotosutenem TC.

MpumevaHus

1 AonxHa 6biTb NpUHATa BO BHUMaHKe ycToihumBocTb UTC K 3MEeHeHWAM TemnepaTypbl.

2 Bosgenctaue 3CP Ha UTC, HaxopsLwmecs B NepexofHOM COCTOSHUMN, HE Y4UTLIBatOT.

OCP nogalT TONbKO Ha Te TOYKW, KOTOPble AOCTYMHbLI ornepaTtopaM npu HOPMAasbHbLIX YCITOBUSIX JKC-
nnyarauuu, BKNoYas T€ TOYKW YCTAHOBKW U HACTPOWKKU, KOTOPLIE MOTYT ObiTb AOCTYMHLI OBCNYKUBAIOLLEMY
nepcoHany npu yganeHHom koxxyxe NTC. Toukn yCTaHOBKMU W PErynMpPOBKKU, NPU KOTOPLIX TpebyeTcs npose-
A€HVe JEeNCTBUN UHBIX, YEM TOMBKO yAaneHue Koxyxa, Hanpumep, yaaneHne MoAyns, He yYnTbIBAIOT.

HacTosiwuii ctaHaapT He NPUMEHSIIOT NPy nogaye paspsaos Ha modyio Touky UTC, koTopasa AoCTynHa
TONBKO MPU PEMOHTE MNU TEXHUYECKOM OBCNY>KUBAHUN.

Mpu BLIGOPE UCMBITATENbHBLIX TOYEK ANA BO3AEWCTBUS pa3psaaMim BHUMAHWE JOIMKHO ObiTb NPUBIIEYEHO K
cneayowmm Tovkam TC:

= pyyKam, KHonkam, nepekniovaTensam, pa3beMam U T. A., AOCTYMHbLIM NPU HOPMAarbHOW JKCNyaTauuu;

— TOYKaM KOXXYXOB U3 HEMPOBOAALLMX MaTepuarnos, K KOTOpPbIM Haunbonee GnU3kM NPOBOAALLME YACTU
060pya0BaHUSA, HAXOASALLMECS] BHYTPU KOXKYXOB;

- TOYKaMm Ha NPOBOASALLMX YACTAX annapaToB, He OTHocALMXCH K UTC, HO Haxoaswmxcs B6nM3un ot Hero,
ecnu UTC nmeet HenpoBoASILLEE NOKPbITHE.

Ans BOCNPOU3BOAMMOCTM Pe3ynbTaTOB UCMLITAHUIA PEKOMEHAYETCS, YTOObI UCNbITATENbHLIE TOYKU ANA
BO34€NCTBUA paspsaamu Oblnu yCTaHOBMEHbI u3rotoButenem TC.

MeToa KOHTaKTHOro paspsiga (NpeanouTUTENbHBLIN METOA UCMLITaHWM) AOMKEH ObiTb NPUMEHEH K Npo-
BOAALWMM noeepxHocTam UTC.

MeTtoa BO3AYWHOrO paspsaa AOMKeH ObiTb NPUMEHEH TONLKO B TOM Clyvae, ecnu goCTyMnHbIe NoBeEpX-
HoCcTU UTC ABNAOTCA HENPOBOAALLUMM.

UcnbiTatensHoe HanpsbkeHue UM fomkHO ObITh 0BEAEHO A0 YPOBHS, COOTBETCTBYIOLLETO YCTAHOBIEHHOM
CTeneHU XEeCTKOCTU UCNbITaHUM.

Pekomenayetcs, urobbl UM Bknouan ycTpolcTBO OTOBPaXXeHMs AN MHAUKALMU NPUMEHEHUA pa3psaoB
Npu COOTBETCTBYIOLLEM YPOBHE HaMNPSKEHUSI.

McnbiTaHue AOIPKHO OCYLIECTBAATLCA OAMHOYHbIMKM pa3spsagamMu. Ha kaxaylo BbiGpaHHYIO TOUKY AODKHO
6bITb NpoU3BEAEHO HE MeHee 10 0AMHOYHBIX Pa3psiA0B C NONSPHOCTLIO, coomeememayoueli HaumeHbLueld
nomexoycmoltiyusocmu UTC.

PekomeHayeTcs BblIOMpaTb BPEMEHHON MHTEPBAN MeXay MOCneAoBaTenbHbIMU OAUHOYHBIMU pa3psiaaMu
pasHbIM 1. Bornee AnuTenbHbIE UHTEPBANbI UCTIONL3YIOT A4St ONpeAerneHns HapyLLeHus hyHKUMOHMpoBaHus UTC.

I'IpwmeHaHme - TO‘-IKI/I, Ha KOTopble AOIMKHBI NoAaBaTLCA pa3psabl, MOTyT ObITb BblﬁpaHbI C NOMOLLbBIO UCCrneaoBaHUS,

nposoAuMoro npu yactote 20 pa3psAoB B cekyHay unu Gonee.
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HakoHeuHMK paspsgHOro BnekTpoAa reHeparopa AOSDKEH pacnonararbcsi NepneHAMKYNspHO K NOBEPXHOCTH,
Ha KOTOPYIO MPOU3BOAAT paspaa. 3To oOecneynBaeT NOBTOPAEMOCTb PE3YNbTAaTOB UCTLITAHUIA.

Mposoa 3asemneHuss UM gomkeH pacnonaratbCA Ha paccTosHuu He meHee 0,2 M ot UTC BO Bpemsi
paspsga.

B cnyyae, ecnu npoeoasiLume noBepxHocTu UTC okpalueHbl, He06X0AUMO BBLINOMNHATL cneayiolue
TpeboBaHus:

— ecnm nsrotosuTenb TC He yka3blBaeT, YTO MOKPLITUE NPpeaHasHaYeHo AnA M3onauum, Heo6xoauMO NPOKo-
NOTb NOKPbITUE Pa3psAHLIM HakoHeuHUKOM UI Ans ocyLiecTBRNeHns KOHTaKTa ¢ NPOBOAALLEH NOBEPXHOCTLIO;

- ecnu usrotosutenb TC ykasblBAET, YTO MOKPbITUE NPEAHA3HAYEHO ANA U30NAUUK U 3neKTpuyeckas
NPOYHOCTb USOJIALIMM MPEBLILLAET UCMLITATENIBHOE HANPSXKEHNE, NPUHATOE ANA UCMbITAHUI C NPUMEHEHUEM
BO3JYLUHBIX PA3pAA0B, UCMLITAHUS METOL0M KOHTAKTHOTO pa3spsaaa K Takum NOBEPXHOCTSIM HE NPUMEHSIOT.

Mpn BO3OYLUHBIX pa3spsgax HAaKOHEYHMK PaspAAHOrO 3NeKTpoaa cneayeT Mo BO3MOXHOCTW ObICTPbIM
ABWXKEeHWEM (He BbI3bIBasi MEXaHUYECKUX MOBPEXAEHUI NOBEPXHOCTU) NpMONN3NUTL A0 NPUKOCHOBEHUA K UTC.

Mocne kaxporo paspsaa paspsaHbiii HakoHeuHuk UM HeoGxoaumo yaanate ot UTC. 3atem Ul noaro-
TaBnMBaloT AN HOBOrO OAMHOYHOrO paspsaaa. 3T1a npoueaypa AOSMKHA NOBTOPATLCA HEOOX0AUMOE KONu-
4YeCTBO pas.

BenomoeamenbHoe obopydosaHue, hyHKUUOHaMbHO e3aumodelicmeyiowiee ¢ UTC npu nposedeHuu
ucnsimaHull Ha nomexoycmotiqusocms, O0MNyCKaemces 3aMeHaMb uMumamopamu.

BenomozamenbsHoe obopydosaHue, nodkmoyaemoe Kk TC npu ucnbimaHusax Ha noMexoycmoliyueocms,
pexumbi ¢pyHkyuoHuposarHuss UTC, nopmbl TC, nodsepzaembie 8o30elicmeuio Npu UCAbIMAHUSX Ha NoMe-
XoyemoUiqueocmab, yKa3biearom:

— 011 onbIMHbIX 06pa3uoe — 6 rnpozpamMmme ucrbimanHuli;

— 0na cepuliHbix uzdenull — 8 MEXHUYECKUX yCII08UAX;

— npu cepmugpukayuu TC — 8 memolOuke ucnbimaHull, paspabamsbieaemoli akkpedumosaHHOU UCrbi-
mamernbHol nabopamopuedl.

OGLee pykoBOACTBO MO BbIOOPY CTEMNEHEN XKECTKOCTN UCMbITAaHUN NPUBEAEHO B NPUNOXXeHun b.

4.6 Kputepun oLeHKMU

B TeueHune ucnblTaHuii HenpaBunbHoe yHkumoHmposaHne TC He gonyckaeTca. Bmecrte ¢ Tem gonyc-
KaeTcsi BpeMEHHOEe NoABMNEHUE NMOXHON MHPOPMALMKU HA YCTPOMCTBAX OTODPAXKEHUSA, TAKUX KaK CBETOAUOAbI
u T. 4. Mocne ucneitanmnii UTC gOMKHO COOTBETCTBOBATL (PYHKLIMOHANbHLIM TPEGOBAHMSAM, YCTAHOBAEHHBIM
B TEXHWUYECKOW AOKYMEHTaLUN.

Omb6op obpasuos TC npu ucnbiMmaHuax Ha noMexoycmoliqueocmb npoeodsam e coomeememeuu ¢
mpebogaHuaMU, yKa3aHHbIMU HUXE, ecriu UHble mpeboseaHus He ycmaHoesieHbl 6 cmaHlapmax Ha epyniib!
TC unu TC KOHKpemHoz20 suda:

— [IpU ucrbimaHusx onbimHbix TC ombupaiom He MeHee mpex obpa3uoes, ecsiu u32omosneHo b6onee
mpex u3denuti, u ece 06pa3subi, €CNU U320MOeSIeHO MPU U MeHee u3denudl;

— Konu4decmeo obpa3suyos, nodeepzaembix UCMbIMAaHUAM Ha NOMEX0ycmoiiuueoCmb 8 yCrioeusx ceputi-
HO20 npoussodcmea, ycmaraenueaom e TY Ha TC KOHKpemHo20 muria unu e npozpamMme ucrbimarull;

— 0na cepmuchukayUoOHHbIX UcnbimaHui ombupaiom oduH obpa3sely.

B 060CHO8aHHbIX Crlyqasx o PeweHUlo opeaHa no cepmugukayuu qucsio obpasyos moxem 6bimb
yeenudeHo. TC eOuHUYHO20 eblflycKa (UuMropma) ucnbimbiearom Kaxooe 8 omoenbHoOCMmu.

TpeboeaHus ycmolidusocmu TC K romexam c4umarom ebifo/IHeHHbIMU, €CflU 8Ce UCrbliMmaHHble 06-
pa3ubl coomeememeytom mpeboeaHusaM Hacmosaweao cma+Héapma.
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PucyHok 1 - YnpoueHHas cxema Ul

I nuk

100 % — — —_—— — ———

- 00 % —A—

npu 30 He L/

npu 60 HC
- 10% o .
30nc —= ' '
: - - - 60 nc
iy N

ta=0,7-1 He MapameTpbl NpuBeaeHbl B
: Tabnuue 2

PucyHok 2 — TunoBas cpopma MMnynbca paspsagHoro Toka Ha sbixoae UM
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PuvcyHok 3 — Mpumep paGoyero mecta Ans UCNbITaAHWA
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MpunoxeHue A
(cnpaso4Hoe)

MpuMepbl yCTaHOBKU NapaMeTpoB pene U 3HaYeHU BXOAHbLIX HAaNpPsXKEHU U TOKOB
ANA onpeaeneHus pabounmx ycrnoBuin Npu UCMbITAHUAX Ha yCTOMYNBOCTL K OCP

MenbiTaHua npoBoAAT ANSA NOATBEPXAEHUS yCTONUMBOCTU TC Kk Bo3gencreuio SCP.

MpuBEeaEHHbIE HUXE NPUMEPHLI AEMOHCTPUPYIOT OOLLMIA NOAXOA, KOTOPbIW AOIMKEH ObiTb NPUMEHEH NpU
ucnelTaHusax TC.

A.1 Pene noBbIWEHUIA TOKA C HE3aBUCUMbIM BPEMEHEM 3a[ePXKu cpabaTbiBaHUS

A.1.1 XapakTepuctuku pene:

— HOMMWHAarnbHBLIA TOK = 5 A;

- AnanasoH yCTaHOBKM TOka cpabartbiBaHus — 0T 2 4o 10 A;

— MaKCUMarbHbIA HENPEPbLIBHBIN Bblaep>KMBAaEMbIA TOK — 10 A;

- AnanasoH YCTaHOBKM 3aepkku BpeMeHu cpabateiBaHusi — ot 0,3 o 3 ¢;

- oXmngaemMoe u3MeHeHue Toka cpabartbiBaHus npu Bo3aencreum 3CP - + 10%.

A.1.2 MeToa ucnbITaHUM

Mpu npoBeaeHM UCnbITaHW JOMKHbI ObITe BbIOpaHbl CneayowmMe 3Ha4eHna Toka cpabaTbiBaHUA U
3aJEPXKKU BPEMEHN cpabaTbiBaHus:

- TOK cpabaTbiBaHust = 5 A;

- 3aJepxka BpemeHu cpabartbiBanua 0,3 c.

Pere 3anuTbiBalOT TOKOM, BEMMYMHA KOTOPOrO paBHA BbIOPAHHOMY 3HA4YeHUIO TOKa cpabaTbiBaHUs MUHYC
oXugaemoe U3MEHEeHUe YCTaHOBIEHHOro Toka, obycnoBneHHoe OCP. OcywecTBnAOT NPOBEPKY TOF0, YTO
MYHKLMOHUPOBAHUE pPene He HApYLLAeTCA BO BPEMA UCTIbITAHUN.

A.2 Perne nOHMXeHUN HanpskeHUA C MTHOBEHHbIM cpabaTbiBaHUeM

A.2.1 XapaktepucTtuku pene:

— HOMUHanbHoe HanpsxeHne — 100 B;

— AnanasoH yCTaHOBKM HanpshkeHus cpabarbiBaHus — ot 50 o 100 B;

= MakcuMarnbHOe HenpepbiBHOE BbiAepKkuBaemMoe HanpsbkeHue — 120 B;

— OXXMaaemoe U3MeHeHne yCTAHOBIEHHOro HanpskeHusa npu sosgencTeun OCP — £10 %.

A.2.2 MeToa ucnbiTaHUM

Mpu npoBeaeHnn ucnbITaHUM JAOMMKHO ObITb BLIOPAHO 3Ha4YeHue HanpsbkeHus 100 B.

Ha pene noaatoT HanpsikeHue, BENUYMHA KOTOPOrO paBHA BbIOPAHHOMY 3HAYEHUIO MUHYC OXUAaeMoe
M3MEHEHMEe YCTaHOBIIEHHOIO HanpshkeHusa npu Bosgencreum SCP. [NpoBepaloT PyHKLUMOHUPOBaAHUE pene BO
BPEMS UCNbITAHWIA.

A.3 Pene noHWxeHUn cONnpoTUBIIEHUA C HE3aBMCUMBIM BpeMEHEM 3afepXku cpabaTbiBaHus

A.3.1 XapaktepucTtuku pene:

= HOMMWHanbHoe HanpsbkeHne — 100 B;

= HOMWHAanbHbIN TOK = 5 A;

— MaKCUMMarbHbIN HEMPEPLIBHLIN BblAep>KnBaemblin ToK — 10 A;

= MakcuMmaribHO€e HenpepbIBHOE BblAepXuBaemoe HanpsbkeHue — 130 B;

- AManasoH YCTaHOBKMW NOSHOro conpoTuBneHusa — ot 5 o 20 Ow;

- AnanasoH YCTaHOBKM 3aepKku BpemeHu cpabartbiaHus — ot 0,3 o 3 ¢;

- OXXUAaeMO€e U3MEHEHWEe YCTAHOBMEHHOTO COMPOTUBIMEHUS, MPU KOTOPOM MPOUCXOAUT cpabaTbiBaHue
pene npu Bosaencresum ICP, - 15%.

A.3.2 MeToa ucnbiTaHum

Mpn npoBedeHnn uCrbITaHUA AOMKHBLI ObITb BbIOPAHLI CrEaYOLWKUE 3HAYEHUS COMPOTUBIIEHUA U BPEMEHU
3agepxku cpabaTbiBaHusA:

- conpotusneHue 20 Owm;

- 3agepxka BpemeHu cpabartbiBanus 0,3 .

Ha pene nopatot Tok 5 A n HanpsbkeHue, BeNUYMHA KOTOPOro, Npu KO3MPMUNEHTe MOLLHOCTH, paBHOM
eanHuLE, AormkHa obecneynBaTh CONPOTUBMEHNE, PABHOE BbIGPAHHOMY 3HAYEHMIO NMIOC OXULAEMOE U3MEHEHMe
conpotusneHus npu sosgeicteun SCP. MNpoBepaAOT PYHKUMOHUPOBAHME pene BO BPEMS UCTIbITAHUN.
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MpunoxeHune b
(cnpaso4Hoe)

MosicHeHus, kacarowmeca ncnbitaHni TC Ha yctonumBoctb K SCP

B.1 O6wwue nonoxeHua

DYHKUMOHMPOBAHUWE 3MEKTPOHHbIX U3aenuii 1 060pyaoBaHUA MOXET ObITb HAPYLLEHO NpU BO3AENCTBUU
OCP HenocpeactBeHHo Ha TC wnu Ha Gnuanexawyue Metannuyeckue npeametbl. Hactoawwmn cranpaapt
npumeHseTca npu Bo3aencTeun SCP, UCTOMHMKOM KOTOPLIX ABMAETCA Npexae BCero 4enoseveckoe Teno,
Ha YCTPOWCTBA 3aLUmUTbl, B YACTHOCTU, CTAaTUYECKUE N3MEPUTENbHbIE Pene.

Bosgencteusa paspsga oT onepatopa MOTryT NpuBecTu K c6osmM TC unu noBpexaeHUIo dNeKTPOHHbIX
KOMMOHEHTOB, YTO 3aBUCUT OT NapamMeTpoB MMMNyNbCa PaspsAHOro Toka (BpeMeHu HapacTaHusA, AnNUTEeNb-
HOCTU U T. 4.).

BO3HWMKHOBEHUIO 3MEKTPOCTATUYECKMX 3apa0B CNOCOGCTBYET COYETAHUE CUHTETUYECKMX TKAHEN U HU3KON
OTHOCMUTENBLHON BNAXHOCTU BO3AyXxa. Teno onepaTopa MOXeT ObiTb 3apsikeHO NUGO HenocpeacTBEHHO, NMbo
nocpeicTBOM 3MNEKTPOCTATUYECKON MHAYKUMU. CyLLeCTBYIOT pa3snuyHble MEXaHW3Mbl NpOLEecCoB 3apsaa.
Obueii aBnsieTca CUMTyauusi, KOraa onepatop Npu KaXaoM Liare no CUHTETUHECKOMY NOKPLITUIO TEPAET UMK
npuobpeTaeT anekTPOHLI. TPeHNe MeXay OAEXL0M OnepaTopa u ero KPecnoM Takke MOXET NPUBECTU K 0OMeHyY
3apsgamu. Jliogn B CUHTETUYECKON ofexae MOryT NepeHOCUTb 3apsadbl HA 3HAYUTENbHLIE PACCTOAHMS.
B aTOM cny4ae nokpbiTUe nona B NOMELLEHUM, TAE pacnonoxeHo TC, NpoBoAAWMM MaTepuanoM, He obec-
neYyunT 3aLmThbl.

TC moryT ObITk NoaBepkeHbl ACP kak B NOMELLEHUAX, TaK U BHE UX.

Haunbonee obLiee nosegeHne paspsga MoOXeT OblTb ONUMCAHO CrneayloLwmm obpasom:

— Npu paspsiae oT PyKku UK OT paspsiaHOro reHepaTopa 4acTb 3apaaa MOXET Pa3psKaTbCs Yepes eMKOCTb B
MecTe, rge npovcxoaut paspag. MNpun ykazaHHOM paspsge BO3HUKAET UMNYMbCHLIA TOK KpaniHe Manoun anu-
TENbHOCTU, KOTOPbIN MOXET UMETb 3HAYMTENbHYIO aMMAUTYAY U NPEACTaBNATb, CreA0BaTENbHO, CEPbE3HYIO
onacHocTb AnA TC. OCTaToYHbI pa3pas Bbi3biBAeT TOK, KOTOPbIM pacnpeaenseTcs no o60pyaoBaHuio,
noaBepraeMomy paspsay, U NpoTekaeT Yepes 3o 000pyaoBaHUE K APYTMM NOAKITIOHMEHHBLIM Briokam U K 3emne;

— MPU HanM4Mn XOpOoLLEro 3a3eMnsAloLLEero CoeAUHEHUs MEXay KOXXyXoM o60pyaoBaHusa U NpoBOAALLUM
MOfIOM TOK pa3psifa NPOXoAuT Yepes3 KOXKyX K 3emne. dopma paspsifHOro Toka OnpeaensieTca eMKOCTbO U
COMNPOTMBIIEHWEM UCTOYHMKA M Marnol MHAYKTUBHOCTBLIO 3a3eMNSIOLLEro coeauHeHus. B pesynbrate obpasyetcs
UMMYNbCHbIA TOK C BPEMEHEM HapacTaHWs MopsAKa HECKONbKUX HAHOCEKYHA U ANUTENbHOCTLIO nopsaaka
HEeCKOMNbKWUX AECATKOB HAHOCEKYHA;

— eCnu KoXyx 000pyaOBaHUS HE 3a3EMMEH UMK 3a3eMNsoLEee COeANHEHUE UMEET 3HAUYUTENbHYIO
MHOYKTUBHOCTb, pa3psaAHbI TOK OyaeT npotekats Apyrumu nytamu. MNpu 3TOM NOBbILLEHHAA UHAYKTUBHOCTb
MOXET BbI3BaTk YBENUYEHNE BPEMEHW HAPACTAHUSA TOKA A0 AECATU Pa3 N0 CPABHEHUIO C NPEAbIAYLLMM ClyYaeM.
$opma ToKa npeacrasnseT cobol konebaTenbHY0 3aTyXaloLLyO BOJIHY;

— €Cnu 3HauuTenbHas YacTb pa3psiAHOro ToKa NPOXOAUT K 3eMIie PasfMYHbIMK NYTAMKU, NOMEXU MOryT
BO3JEWNCTBOBATbL HA ANEKTPOHHbIE CXEMbI 38 CHET WHAYKTMBHOW CBA3M UMW U3NYYEHUS;

— Npu1 MPOXOXAEHUWN PaspPsAAHOro Toka No Kabernio, CoeanHAIIOLWEMY OTAeNbHbIE GNOKK, CUrHanbI MOryT
ObITb B 3HAYUTENbLHOI CTENEHU NOABEPXKEHbI BO3/1E€HCTBUIO MOMEX.

JanbHelwme noscHeHusa npueeaeHsl B npunoxenun A CT6 FTOCT P 51317.4.2.

B.2 BbIGop cTeneHeit XeCTKOCTU UCTNbITAHUIA

MaBHLIM NEPEHOCYMKOM JNEKTPOCTATUYECKOTO 3apsia SIBMAETCA 4enoBeK. YPOBEHb, A0 KOTOPOro
YerioBeYecKoe TENO MOXET ObITb 3apsXKeHO, 3aBUCUT OT Xapakrepa TKaHu oAexabl U MaTepuana KOMHaTbl
(NpeuMMyLLeCTBEHHO NOMA) U OT OTHOCUTENLHOW BIIAXXHOCTU OKPY>KAIOLLIErO BO3ayXa.

CTeneHb XXeCTKOCTU UCMbITaHUI AOMKHA ObITh BbIOpaHa TakuM obpasom, YTobbl oxugaemoe paspsigHoe
HanpsbkeHMe He MpPeBbllano UCMbITATENbHOr0 HAanpsKEHUs NpW  AAHHOW  CTENEHU HKECTKOCTW.
PekomMeHAyeMble CTeneHn XXEeCTKOCTU UCTIbITAHWIA CreayloLmm 00pa3omM 3aBUCAT OT YCNOBUIA OKpyKatoLuen
06CTaHOBKM:

— CTeneHb >XXECTKOCTM UCMbITaHuiA 1 — okpyxaiowwas ob6CTaHOBKa, NPU KOTOPOIA pa3psiiHOE HaNpPsDKEHNE
nogdepXmBaeTcs Ha YypoBHe Hwke 2 kB. B kauyecrBe npumepa MOryt ObiTb NpuMBEAEHblI NOMELLEHUA, B
KOTOPbIX NMOM MOKPLIT aHTUCTATUHECKMM MaTepUanom u OTHOCUTENbHAS BNAXHOCTbL BO3AyXa NpeBbilLaeT 35 %;
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— CTeneHb XXECTKOCTM UCMbITAHUIA 2 — OKpyXatowasa 06CTaHOBKA, MPW KOTOPOI pa3psifHOE HanpshkeHue
noaJepPKMBaETCA Ha YPOBHE Hke 4 kB. B kayectse npumepa mMoryt ObiTb NpUBEAEHbI NOMELLEHUS, B KOTO-
PbIX MO MNOKPLIT aHTUCTATUYECKMM MaTePUarnom u OTHOCUTESbHAs BNAXXHOCTb Bo3ayxa npesbiwaeT 10 %;

— CTeneHb XXeCTKOCTU UCNbITaHuii 3 — okpyxatoLlaa 06CcTaHOBKa, NpU KOTOPON paspsagHOe HanpsKeHue
noaaep>XMBAETCA HA YPOBHE HWke 8 kB. B kauyecTBe npumepa MoryT ObITb NPUBEAEHBI MOMELLEHNS, B KOTO-
pbIX MOKPbLITUE MONa (CUHTETUYECKMIA MaTepuan) cnocobHO co3aBaTb CTaTUYECKOE ANEKTPUYECTBO U OTHO-
cutenbHas BRaXKHoCTb npesbiwaeT 50 %;

— CTeneHb XXECTKOCTU UCNbITaHUI 4 — OKpyKaroLuaa 06CTaHOBKa, NPU KOTOPOW pa3pagHoe HanpshkeHue
noaaep>XnBaeTcs Ha ypoBHe Hke 15 kB. B kauectBe npumepa MOryT ObiTb NpUBEAEHbI NOMELLEHUS], B KO-
TOPbIX NOKPbITUE MoNa (CMHTETUYECKMIA MaTepuan) cnocobHO co3aaBaTh CTaTUYECKOE SNMEKTPUYECTBO U OT-
HOCWUTENbHasa BNaXHOCTb npesbiwaeT 10 %.

Mpu MCNbITAHUAX YCTPOWCTB 3aLLUMTbl OOLIYHO NMPUMEHSIIOT CTENEHB KECTKOCTM 3.

M3mepuTenbHble pene u yCTPONCTBA 3aLlUTbl, CKOHCTPYMPOBAHHbIE Takum 06pa3oM, 4ToObl yA0BMNETBO-
psATb TpeboBaHMAM YCTONUYMBOCTM K DCP npu cteneHu XeCTkoCTU UCNbITaHWIA 3, NPUroAHbI ANSA NPUMEHEHUS
Ha 3MeKTPOCTaHUMAX, SNEeKTPUYECKMX MOACTAHUMAX U NPOMbILLNIEHHBIX NPeANPUATUSAX.

Ona pene MoryT ObiTb YCTAHOBMEHbI PA3NNYHbIE CTEMNEHU XXECTKOCTU UCNLITAHUIA B 3aBUCUMOCTM OT TOTO,
YCTaHOBIEHbI UMK CHATBI KOXKYXU. Hanpumep, npyu CHATOM KOXXyxe Bo3aencTane SCP COOTBETCTBYIOLLMX BbICLUEN
CTENEHMU XXECTKOCTU UCMbITAHMIA (NpeanonaratoLein, YTO KOXKYXM YCTAHOBMIEHbI) HA COEAUHEHUS, PasbeMbI
WMKU YCTAHOBOYHbIE YCTPOWCTBA MOXET BbI3BaTh HAPYLLEHUST (DYHKLMOHUPOBAHMS UMK NOBpexaeHus. B ykazaHHbIX
cnyyasx msrotoputens TC QOSKEH yka3aTb, Ha Kakue Touku BodaelhcTteue SCP AOMKHO ObiTb WUCKITHOYEHO,
UM NpeaycMoTPETh MEPONPUATUA, NPEA0TBPALLAIOLLME CrydaliHble NPUKOCHOBEHUS K 9TUM TOYKaM (Hanpumep,
NPUMEHEHWE OTAENbHbIX KOXYXOB).
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