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Mpepgucnosune

1 NMOAFOTOBJIEH depepanbHbIM FOCYAAapPCTBEHHLIM YHUTApHbLIM NpeanpusaTneM «Bcepoccuiickuii
Hay4HoO-uccnefoBaTeNbCkUili - MHCTUTYT — cTaHfjapTusaumm U cepTudpmkaumm B MaLIMHOCTPOEHUU»
(BHUMHMALL) Ha ocHOBe COGCTBEHHOTO ayTEHTUYHOIO NEPEBOAA Ha PYCCKUIA S3bIK MEXAYHAPOLHOMO CTaH-
[apTta, ykazaHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komMmTeToM no ctaHgaptusaumm TK 039 «OHeprocbepexeHne, aHepreTuyec-
kas 9 (PeKTMBHOCTb, IHEPTOMEHEL)KMEHT»

3 YTBEPX/[EH W BBEJIEH B IEVICTBUE MNpukasom ®eaepansHOro areHTcTea no TEXHUUYECKOMY pery-
NINPOBaHNI0 N METPOIOrMK OT 8 HOA6Ps 2013 1. Nv 1376-cT

4 HacToswwnii cTaHAapT nAeHTUYEH MeXayHapoaHoMy cTaHaapTy MOK 61724:1998 «KoHTponb 3a 3Ke-
nayaTalMoHHbIMUN XapakTepucTukaMmy )OoTO3IEKTPUYECKUX CUCTEM. PYKOBOASLLME yKa3aHNUsa No U3MEPEHNIO,
nepepgadvei aHanusy gaHHbix» (IEC 61724:1998 «Photovoltaic system performance monitoring — Guidelines
for measurement, data exchange and analysis»).

HanmeHoBaHve HacTosLero ctaHaapTa U3MeHeHo OTHOCUTE/IbHO HauMEHOBaHWUS yKa3aHHOro Mexay-
HapogHoro ctaHgapTa Asa npuBegeHns B cootsetctere ¢ FTOCT P 1.5 (nyHKT 3.5).

Mpv NpYMEHEHNN HACTOSALLEro CTaHAapTa PEKOMEHAYeTCA UCMO/1b30BaTh BMECTO CChIIOYHbIX MEXAyHa-
POAHbIX CTaHA4apPTOB COOTBETCTBYHOLLME UM CCbINIOYHbIE HALMOHa/IbHbIE CTaHAapTbl Poccuiickoi ®epepauunm,
CBEeieHNS 0 KOTOPbIX MPUBELEHbI B AONOMHUTENBHOM NpUIoXeHun JA

5 BBEJEH BIEPBbIE

MpaBuna npumMeHeHUa HacToslW ero ctaHgapTa yctaHoBneHbl B TOCT P 1.0—2012 (pa3gen 8).
WHdopmauymsa 06 n3ameHeHnsAx K HacTosAWw emMy cTaHgapTy ny6ankyeTca B eXxerogHoMm (Mo COCTOAHUIO Ha
1saHBaps TeKyl, ero roga) MHOpMaLMOHHOM yKka3aTene «HaunoHanbHble CTaH4apThl», a oL ManbHbIi
TEeKCT M3MEHeHW 1 MonpaBoOK — B €XEMeCAYHOM yka3aTene «HauuoHanbHble cTaHgapTbi». B cnyvae
nepecMoTpa (3ameHbl) UM OTMEHbI HACTOALLEro cTaHJ4apTa COOTBETCTBYIO W ee yBefloM/IeHe 6yaeT
ony61vMKoBaHO B GAvXaieM BbiNycke eXemMecsAYHOro UHopMaLMoHHOro ykasatens «HauuoHanbHble
cTaHAapTbl». CooTBeTCTBylO LW ana WHpoOpMauus, yBefoMIeHNe N TeKCTbl pasmMelalnTcs Takxe B
NH(OPMaLMOHHOV cucTemMe 061 ero Nonb30BaHNa — Ha oduLManbHOM caliTe ®efopanbiloro areHTcTBa
No TEXHUYECKOMY peryimpoBaHunio u meTponormmeceTn HTepHeT (gost.ru)

©CrtaHpgapTuHpopm, 2014

HacTosuii cTaHAapT He MOXEeT GbITb MNO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTpaHEH B kayecTBe 0huLManbHOro n3faHus 6e3 paspelleHus defepasbHOro areHTCTBa No TEXHUYECKO-
MY perysimpoBaHuio 1 MeTposiorum
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

CUCTEMbI ®OTO3/IEKTPNYECKUE

MOHUTOPUHT 3KCNAyaTauMOHHbIX XapakTepucTuk.
MeToabl M3MepeHus, cnocob nepegaun n 06paboTKu AaHHbIX

Photovoltaic systems. Performance monitoring. Guidelines for measurement, data exchange and analysis

fNata BBegeHnsa — 2015—01—01
1 O6nactb NpUMeHeHuns

HacToswuin ctaHgapT pacnpocTpaHseTcs Ha hoToanekTpuyeckne (aanee — ®3) cUCTEMbI U yCTaHaB-
nvBaeT TpeboBaHMsA K MOHUTOPVHTY X 3KCMTyaTalMOHHbIX XapakTepucTuK, a Takke MeTobl U3MEpPEHNs, Crno-
co6bl nepefayn 1 ob6paboTKN faHHbIX.

HacToswuii ctaHgapT ycTaHaB/MBaeT TpeboBaHUSA K METOAaM KOHTPOSA Taknx XapaKTepucTuk aHepre-
Tnyeckmx ®3 cucTeM, Kak OCBELEHHOCTb Ha MNJIOCKOCTU, BbIXOAHAA MOLWHOCTbL P3O yCcTaHOBKUW, BXOAHblE U
BbIXO/ZHble NapaMeTpbl HaKonuTeneli 3Heprum, yCTPONCTB yNpaB/ieHUss KAaYeCTBOM 3/1IEKTPO3HEPrnn, a Takke
o6MeHa MonyYeHHbIMU faHHbIMU U MX aHann3a. KOHTpob yKka3aHHbIX napamMeTpoB NPOBOAAT C Lie/blo Nony-
YUTb BCECTOPOHHME 3KCNyaTaunoHHbIe XapakTepucTnkn ®3 cMCTeM — aBTOHOMHbIX, NOAKIHOYEHHbIX K 3/1eK-
TPUYECKO CeTW 3HEeprocucTeMbl, WM B COYETAHUU C APYTMMU WCTOYHMKAMW 3HEpruMu, Kak. Hampumep,
On3enbHbIMU WY BETPOBbLIMW 3/1EKTPOreHepaTopHbIMU yCTaHOBKaMU.

HacToswuii ctaHaapT onyckaeTcst He NPUMEHATb K MasibiM aBTOHOMHbIM CUCTEMaM 13-3a OTHOCUTE b-
HO BbICOKOI CTOMMOCTY M3MEPUTENbHOIO 060pyA0BaHMS.

2 HopmaTuBHbIE CChIIKK

B HacToswem cTaHfapTe UCMO/1b30BaHbl HOPMaTUBHbIE CCbISIKU HA cneayoLme cTaHaapThl:

M3K 60904-2:1989 [Mpub6opsl hoToanekTpuyeckne. Yactb 2. TpeboBaHMA K 3TASIOHHbIM COTHEYHbLIM
anemeHTam (IEC 60904-2:1989. Photovoltaic devices — Part 2: Requirements for reference solar cells.
Amendment 1(1998))

M3K 60904-6:1994 Mpubopbl hoToanekTpuyeckne. Yactb 6. TpeboBaHMSA K 3TANIOHHbIM COTHEYHbLIM
yacam (IEC 60904-6:1994, Photovoltaic devices — Part 6: Requirements for reference solar modules.
Amendment 1(1998))

M3K 61194:1992 Cuctembl hoToanekTpnyeckue (P3) aBTOHOMHbIE. XapakTepucTuyeckMe napamer-
pbl (IEC 61194:1992, Characteristic parameters of stand-alone photovoltaic (PV) systems)

M3K 61829:1995 Bbatapen OTO3/IEKTPUYECKNE U3 KPUCTAIIMYECKOTO KpeMHuA. W3mepeHue
BO/IbT-aMNEPHbIX XapakTepucTuK B nonesbix ycnosuax (IEC 61829:1995. Crystalline silicon photovoltaic (PV)
array — On-site measurement of |-V characteristics).

3 V3mepsemble napameTpbl

N3mepsemblie napameTpbl yka3aHbl B Tabnuue 1 nHa pucyHke 1. Mpoyne napameTpbl MOTYT 6bITb paccun-
TaHbl 13 U3MEPEHHbIX B peasibHOM BPEMEHM CMOMOLLbIO MPOrpamMMHOro obecneyeHuns cuctembl cb6opa faHHbIX.
CnepyeT y4yecTb, YTO BCe G/10KM Ha puUCYHKe 1 MoryT npeAcTaBnAaTb CO60 MHOrOKOMMNOHEHTHbIE 3/IEMEHTI.
M3mepsieMble napaMeTpbl U XxapakTepucTukn ®3 ycTaHoBOK onpegenieHbl B MOK 61194,

JlononHUTEeNbHY0 MOLLHOCTb, BO3HMKAIOLLYIO B pe3y/ibTaTe paboTbl BCNOMOraTesibHbIX CUCTEM, cnedyeT
cunTaTb noTepei MOLWHOCTM @3 yCTaHOBKM, a He YacTbio Harpy3ku. Bce cucTembl KOHTPONS U CNEXEHUS, He

N3paHne opuymnanbHoe
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OTHOCSILMECS KHEOBX0AUMBIM 4151 (DYHKLMOHMPOBaHUS ®O yCTaHOBKM, CHMTAKOT HaCTbH HArpy3kn. KOMTposb-
Ho-cnejsuiee o6opyaoBaHMe MOXET MOTPe6nsaTb GOMbLIYI0 YacTb O6LEi MOLLHOCTU, NMO3TOMY KOHEYHbIl
noTpe6uTens f0MKeH GbITb yBEAOM/IEH 0 TOM.YTO A5 YA0BNETBOPEHUS TPEGOBaHMI K 06LLE HAarpy3ke MOXeT
BO3HWKHYTb HEOBXO4MMOCTb B JONOTHUTENbHON 3HEPruu.

Ta6nuya 1— MNapameTpbl, U3MEPSEMbIE B PeasibHOM BPeMEHM

MapameTp O60o3HayeHne EavHuua namepexnm

MeTeoponorusa
O6Luan ocBelWeHHOCTb B NnockocTn @D ycTaHoBKM1 G, BT em"2
TemnepaTtypa OKpyXalowero Bo3gyxa BHYTPU KOHCTPYKLUU, 3auiu-

uiatouieit ot nsnyyeHuns »C
CkopocTb BeTpa2' Sw m/c
3 ycTtaHoBKa
BbixogHoe HanpsxeHue VA B
BbIXO4HOW TOK 'a A
BbixogHaa MOLWHOCTb *A KBT
Temnepatypa ®3 mogynsa Tr *C
Yron HaknoHa gatymkab* w1 pagycebl
Yron pacnonoxeHus gatymka K asumyTy5* " Mpagychbl
XpaHeHune aHeprun3*
Pa6ouee HanpsxeHue Vs B
Tok Ha BXxoge akkymynsaTtopad' T8 A
TokK Ha BbIXOAe akkymynsatopad* ‘E8 A
MowHOCTbL Ha BxoAe akkymynatopad' ATS KBT
MoUHOCTL Ha BbiIXOAe akkymynatopad* Pfs kBT
Harpyska3'
HanpsxeHue Harpysku VL B
ToOK Harpyskun I A
MouWHOCTL Harpyskué' *1 KBT
MoAKNYeHne K CeTU 3HeprocucTems 3
HanpsxeHue cetun Vu B
Tok. nocTynawwmniti B cetb4* ru A
Tok. noTpe6bnsaemsblii n3 cetnsd’ U A
MouHocTb, BbljaBaemas B ceTb4'16l ATU KBT
MouwHocTe, noTpebnsemasn u3 cetnd* 6' P fo KBT
Ay6nupytoume NCTOYHNKN3*
BbixofHO€ HanpsixeHue Vv BU B
BbIXO4HOW TOK ‘eu A
BbixofHaa MOLWHOCTb » BU KBT

** O6LLY0 OCBEL,EHHOCTb, Ha3blBaeMYI0 TakKXe OCBEL|EHHOCTbI0 Ha MI10CKoCTM ®3 ycTaHOBKM, ONpeaensioT Kak UH-
TEHCMBHOCTb M3Nny4yeHusa (NpaMoro n audysHoro) Ha eguHNLY Nnowanmn HakoOHHOW NOBEPXHOCTH.

2* Takue napameTpbl, Kak CKOPOCTb BETPa, OTHOCATCA K JONOJHNTENbHbIM, HO MOTYT 6bITb BOCTPE6OBaAHbLI B OCO6bIX
KOHTpakTax uau B cnyyasx, korga @3 ycTaHoBKa npejHasHavyeHa 415 paboTbl B 0CO6bIX IKCTPEMasibHbIX YCNOBUAX.

3l 3HauyeHMs NnepeMeHHOro 1 NOCTOSIHHOTO TOKa PasnnyaloT C NOMOLLbI0 HUKHUX UHAEKCOB. B cnyyae MHOrogasHbix
cucTem Ans Kaxgol dasbl J0MKHbI 6bITb ONpefeneHbl napameTpbl Lipp ¢

4* Kak npaBuno, AN U3MEPEeHUs ToKa UM MOLLHOCTU 1 Ha BXOJE, U Ha BbIXOAEe MOXeT 6bITb NCNOMb30BaH OANH JaT-
UMK TOKA UM MOLLLHOCTU. 3HaK «MJC» Ha BbIXOAE AaTuuka o603HauYaeT HanpaB/eHue K BXOAY YCTPOoiicTBa HakonneHuns
3HEeprum Unu ceTu, a 3HaK KMUHYC» — BbIXO/, YCTPONCTBA HAKONJEHUS 3HEPrMn unm cetu B nporpamMmHom oGecneye-
HUW JaHHble CO BXOAA W BbiXofa OAHOrO faTtymka MOryT co6upaTbCa OTAENbHO.

5* Yrnbl HaknoHa faTuynka Heo6s3aTenbHbl 418 CUCTEM, CNOCOGHbLIX MOBOPaYNBaTLCS BCes 3a CoNHueM. [lnsa oau-
HOYHbIX AATYNKOB ANA ONUCAHWA NO3ULUN YCTAHOBKM MO OTHOLWEHWUIO K ee OCU UCNOoNb3ylT yron <pr. Hanpumep, ans
faTynka yrna Hak/ioHa K ropu3oHTanbHOW| ocK AaHHblii napaMeTp NokaxeT 3HaYeHWe yrfia HaknoHa K ropusoHTanu (Boe-
TOK — 06/1aCTb NONOXUTENbHbIX 3HAYEHWIA, 3anaj — OoTpuULaTe NbHbIX).

e* [lonyckaeTcs NPoOBOAUTL NPAMOE U3MepeHME BbIXOAHOW MOLYHOCTU Ha BbIXOJEe WHBEPTOpa UCTOYHMKA CTaBUIN-
3MPOBAHHONO MUTAHMUA, €C/IN 3TO 06eCcneynT 60/blYI0 TOYHOCTb.
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PucyHok 1 — lNapameTpbl, UsmMepsemMble a peajibHOM BpeMeH!U
4 MeTo4bl MOHUTOPUHTA

4.1 WN3mepeHune OCBEL,EHHOCTHN

3HayeHns 0CBEeLWEeHHOCTM B NJIOCKOCTU @3 yCTAHOBKU PETMCTPUPYIOT /19 UCNOJSIb30BaHNA B aHasIn3e aKe-
nayaTauMoHHbIX XapakTepuctuk ®3 cuctembl. MoryT 6biTb UCMO/b30BaHbI U AaHHbIe A5 FOPU3OHTasIbHOM
M/I0CKOCTU [N CPaBHEHWss CO CTaHA4apTHbIMW  METEeOPO/IOTUYECKUMWU  MoKasaTtenamu u3  [pyrux
MECTOMOMOXKEHNIA.

OcBeleHHOCTb Ha MI0CKOCTU U3MEepSAIoT Mo TeM Xe Yriom, 4to u yron ®3 ycTaHOBKMU, C NMOMOLLbHO
KanmbpoBaHHbIX 3TAIOHHbIX MPMGOPOB UAY MMPAHOMETPOB. [pu UCNO/Ib30BaHUM 3TA/IOHHbIE 3/IEMEHTbI UN
3 MoayN MA0MXKHBI ObITh KaIMBPOBaHbl U HACTPOEHBI BCOOTBETCTBUN ¢ MOK 60904-2 nnn M3K 60904-6. Pac-
NONOXEHNE AAaTUNKOB [O/MKHO ObITb TUNWYHBIM 41 YC/I0BUIA OCBELLEHHOCTU ®3 yCTaHOBKA. TOYHOCTb AaTum-
KOB OCBELLEHHOCTM, BK/OHYAA PEXUM CUTHAMNOB, AO/IXHA ObiTh Bbie, YeM 5 % 3HaYeHU nokasaHuii.

4.2 3mepeHne TeMmnepaTtypbl OKpyXatlLiero so3gyxa
Temnepartypy oKpyxatoL,ero Bo3gyxa nsMepsioT B MecTe, rae ycrioBus TUNUYHbI A5 @3 ycTaHOBKU, C

NOMOLLbI0 TEPMOMETPOB, YCTAHOB/IEHHbLIX Ha COMHLUE3aLNTHBIX WUTKaxX. TOYHOCTb TEPMOMETPOB, BKIHOYaA
pPexnm curHanos, A0J/HKHa 6bIThb BbiLLe, Yem 1 K.

4.3 3mepeHne CKOpoCTu BeTpa

CKopoCTb BETpPa M3MEPSIOT Ha BbICOTE M B MECTE, TUMUYHBIX A/15 YCNI0BUIA ycTaHOoBKU 3D moayneii. Tou-
HOCTb JaT4YMKOB CKOPOCTM BETPA A0/IKHA ObIThb Bbilwe YeM 0,5 M/c a5 ckopocTu BeTpa i1 5 M/c. u Bbiwe yem 10 %
3HayeHWs NnokasaHnss CKOPOCTU BETpa Npu 3Ha4YeHnAX, NpeBsbllwanwmx 5 m/c.

4.4 N3mepeHue Temnepatypbl @3 Mmoaynsa

Temnepatypy ®3 MoAyNns U3MeEPSAIOT B TUMUYHbLIX MECTax ero YCTaHOBKM U B TUMWUYHbLIX YC/TIOBUAX C
NOMOLL b0 TEPMOMETPOB, PACMNOMIOXEHHbLIX Ha 3afHeil NMOBEPXHOCTU OAHOM0 WAN HECKONbkuX ®3 mogynei.
Bbi6op MmecTononoxexHus ®3 moaynein onpefensoT no metoay A, ykazaHHomy B M3K 61829. Heob6xoanmo
npeAycmoTpeTb, 4To6bl Temnepatypa oToaneMeHTa nepes TePMOMETPOM CYLLECTBEHHO He M3MeHsnachb
13-3a ero npucyTcTBMA. TOYHOCTb TEPMOMETPOB, BKIOYAA PEXUM CUTHASIO0B, A0/DKHA ObITh Bbile, yeM 1 K.

4.5 N3mepeHune Hanps>KeHns 1 Toka

MapameTpbl HANPSHXKEHUA U TOKA MOTYT OTHOCUTBLCS K CXeMaM /IGO0 C MOCTOSIHHbIM TOKOM, NGO ¢ nepe-
MeHHbIM. MorpelwHoCTb U3MepUTeNbHbLIX NPUGOPOB HAMPSKEHUS U TOKA He A0/KHA NpeBbiwath 1% 3HadveHui
nokasaHwuii.

B cxeme nepeMeHHOro Toka MOHUTOPUHT TOKa U HanpshXeHUS B KaXAO0M CUTyaLmmn He TpebyeTcs.
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4.6 N3mepeHUe aneKTpMUecKoii MOLLHOCTK

MapameTpbl 31EKTPUYECKON MOLLHOCTI MOTYT OTHOCUTBCS K CXEMaM IM60 € MOCTOSIHHbIM TOKOM, NGO ¢
nepemMeHHbIM, NMM60 K 06enm cpady. MOLLHOCTb MOCTOSIHHOFO TOKa MOXET GblTb paccuMTaHa B peasibHOM Bpe-
MeHM 13 BbIGPaHHbLIX 3HAYEHWI HaNpPsXXEHNs 1 TOKa WM M3MEpPEHa HENOCPeACTBEHHO NPUGOPOM U3MEPEHUSI
MOLLHOCTK. B cnyyae pacyeta MOLHOCTM MOCTOSIHHOTO TOKa C/ieAyeT UCNO/b30BaTh BbIGOPOUHbIE 3HAUYEHUSI
TOKa U HaMpsKeHWsl, a He UX cpefHue 3HauyeHusl). BxogHble MOLYHOCTb M HaNpshXeHWe NOCTOSIHHOrO Toka B
aBTOHOMHbIX UHBEPTOPAX MOTYT MMeTb 60/IbLIME 3HAYEHUS My/bcalun NepeMeHHOro Toka. MoxeT notTpe6o-
BaTbCS UCMO/b30BaHNE BATTMETPOB NOCTOSIHHOIO TOKA 17151 TOYHOTO M3MEPEHUS MOLLHOCTW NOCTOSIHHOTO TOKA.
MOLLHOCTb NEPEMEHHOTO TOKa CeyeT U3MepsATb NPMGOPOM, NPaBU/IbHO YUUTbIBAOLWUM KO3 PULMEHT MOLL-
HOCTM cosepn KO3 PMLMEHT rapMOHUYECKUX UCKaXKEHWIA. MOorpellHoCTL BaTTMETPa He f0/KHA npeBbiwaTth 2 %
3HAUYeHUs] M3MepeHHol BenuuuHbl. C Uenbio n36exaTb OWUG0K BbIGOPKM [OMycKaeTcsl WCMNONb30BaTh
[ONOSTHUTEbHbIA NprGop, HanpUMep A1t MTHOBEHHOTO U3MEPEHUS KU/T0BATT-4acoB.

4.7 Cuctema cbopa faHHbIX

Lnsa MOHWUTOpUHra TpebyeTcsa NpYMeHeHNe aBTOMaTUYECKOW cucTeMbl c60pa faHHbIX. O6LLYI0 TOYHOCTb
CUCTEMbl MOHUTOPUHIA ONpPeAensioT MeTOLOM KaflMBpoBKY, NPUBEAEHHBIM B NPUIoXeHUn A. CucteMa MOHU-
TOPWHTa f0/1XHA 6bITb OCHOBaHA HA KOMMEPYECKM OCTYNMHOM 060pYyA0BaHMM M NPOrpaMMHOM o6ecnedyeHmnn ¢
COOTBETCTBYIOLUM 06pa3oM 0OPM/IEHHBLIM AOKYMEHTaMu OT npousBoauTens. [o/mkHa 6biTb AOCTynHa
TexHuyeckas nogaepxka.

4.8 TpPOMEeXyTOK AUCKPETHOCTM

MpomeXxyToK AUCKPETHOCTM 419 NapaMeTpoB, NPSAMO 3aBUCALLMUX OT OCBELLEHHOCTH, He A0/KEH NpeBbl-
waTtb 1 MUH.

[na 60nee NOCTOAHHbLIX MapamMeTpoB MOryT ObITb OnpefenieHbl NMPON3BOJIbHbIE UHTEPBAsIbI B TPOMEXYT-
ke mexzay 1u 10 mrH. Heo6xoauMmo ocob60e OTHOLLIEHME K4acToTe BbIGOPKM 3HAUYEHUI Tex MapameTpoB, KOTO-
pble MOryT ObICTPO U3MEHATHLCS B 3aBMCUMOCTM OT Harpy3ku cuctemsl. VismepeHne Bcex napaMeTpoB criegyeT
NPOBOANTL HENPEPLIBHO B TeUEHME OnpeAeneHHOoro nepnoaa HabntaeHus.

MpumeuyaHue — CTeneHb MU3MEHEHUS MHOTUX HEOGXOAUMbIX MapaMeTPOB MOXET 6bITb OTHOCUMTEbHO BbICO-
Koii. Hanpumep, cTeneHb OCBELLEHHOCTU MOXET M3MEHATLCA GbicTpee, yem 200 BT M_2-c-1 B ycnoBUSIX YacCTUYHOW
o6nauHocTn. TakKak HacToAW NI cTaHfapT npeagycMatpusaet paboTy c napameTpaMy cTabrunn3MpoBaHHOTO 3/ieKTpuyec-
KOro npouecca, He06X04MMO YCTAHOBUTL pasyMHble UHTepBasbl BbIGOPKM A5 MONYUYEHUS CPEAHUX IKCNAyaTaLMOHHbIX
XapakTepuUCcTUK BCpeaHnii nepnog BpeMeHun. Kak npaBusio, napameTpsl U3 Tabauubl 1cnefyet CHUMATb pas B MUHYTY. TeMm-
nepatypy ®3 MOAYNS v OKpyXatleii cpefbl 4ONYCKAETCS perncTpupoBaTh Yepes 6onbLle NHTepBabl, 04HAKO Npeanoy-
TUTeNbHEE 3afaTb O4MHAKOBYI 4acCTOTY CHATMS nokasaHuii. Bce napameTpbl cieyeT NOCTOSIHHO W3MepsiTh B Te4eHue

3a/,aHHOro nepuoja HabnwaeHus.
4.9 ObpaboTkafaHHbIX

BbiGpaHHble 3HAUEHUS KaXA0T0 M3MePSieMOro napameTpa Ao/HKHbI 6bITb NPeo6pa3oBaHbl B CpeaHue no
BPEMEHU BeIMUMHbI. [pn HEOBXOAMMOCTW MOTYT GbITh ONpeAesieHbl MakcMMasibHble U MUHUMasIbHbIE 3Have-
HUS, @ TakKe 3HAYeHus BO BPeMs NepexofHbIX NepuoAoB, eC/IU OHW NPeACTaBASAIOT 0co6blil uHTepec. Mpu
MCNO/Ib30BaHNN LOMOHATE bHBIX TPUGOPOB N3MEPEHUST MOLLHOCTY BblGpaHHbIe faHHbIe CYMMUPYIOT MAeNnaT
Ha UHTepBan perncTpauum .

4.10 WHTepsan peructpayuu. (B 4acax)

3HauveHns 06paboTaHHbIX AaHHbIX 418 KaXA0ro napameTtpa crefyeTt perncrpuposarb exevacHo. Mpu
Heob6X0AMMOCTU perncTpauuio fonyckaeTcs NpoBoANTb Yepe3 60/siee KOPOTKUE UHTEpPBaAsbI pernucrpauum T,
npu ycrnosuu, 4To Yyac byaet um kpateH. [1n5 Kax[oro MHTepeasa peructpayum cnegyet oTmedatb BpeMs U
[aTy B KOHLe nepuoga nsMepeHuii. Bpemsa Bcerga f0MKHO 6bITh yKa3aHo No MecTHOMY BpemeHu 6e3 yyeTta
CMelleHnsa AN 3MMHEro cBetocbeperarluero nepvoga. B aToil cBA3M NMone3HO Mcnosib3oBaTb BCEMUPHOE
Bpems.

4.11 NMepwog HabnwaeHns

Meproa HabNwaeHNA 4OMKEH 6biTb 4OCTATOYEH, YTOObI NPeAoCTaBUTL paboyune AaHHbIe 0 Harpyske n
BHELLHUX YC/I0BUAX. N03TOMY MUHMMaJIbHBIA nepuog 6ecnpepbiBHOI0O MOHUTOPUHIa AO/HKEH ObiTh BbiGpaH B
COOTBETCTBMM C KOHEYHbIM Ha3Ha4YeHNeM cobrpaemblX fJaHHbIX.

" PasHuua mexay 3HavyeHuamu NOCTOSAHHOW MOLWHOCTN NPWN BblYNCNEHNN €€ B KayecTBe cpep,Heﬁ BE€/INYMHbI Ha
OocCHOBe BbIGOpKVI 3HayYeHuni Hanps)KeHnsa n Toka n npun Bbl4NC/ieHNN ee B Ka4ecTBe Be/INYMHbI HA OCHOBE CpeaHux 3HaYeHuin
HanpsXXeHWa 1 Toka 3aBUCUT OT NPOMEXYTKOB MeXAy BblGpaHHbIMU 3HAYEHNAMU W OT kone6aHunii cunbl TOKA. Mpu cyuwec-
TBEHHbIX KO/Ie6aHUAX CUMbI TOKa BbllleykKa3daHHasa pa3Huya MoxXeT 6bITb 3HAYNTENbHOI.

4
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5 [OKYMEHTHI

B XypHan HabnogeHunii cnefyeT 3anucbiBaTb BCe HEO6bIUHbIE ABMIEHUS, U3MEHEHUSI B COCTaBE KOMMO-
HEHTOB. HeUCMpPaBHOCTU, MOMIOMKM 1 aBapum. Takxe cnedyeT 3anucbiBaTb NPoUMe 3aMmeyaHusi, KOTopble MOryT
6bITb MOME3HBLIMU A5 OLEHKU AaHHbIX: NOTOAHbIE YCNI0BUS, NOBTOPHYIO Ka/IMGPOBKY AATUMKOB, M3MEHEHUS B
cucteme cb6opa AaHHbIX, Harpyske unm paéote ®3 cuctembl, NPo6AEMbI C AaTUMKAMKU UK cUCTeMOit c6opa
JaHHbIX. Heo6x04MMO TLiaTeIbHO JOKYMEeHTUPOBaTb BCe MpoLeaypbl 06CAyXVBaHUA (Hanpumep, cMeHy ®3
mMogZyneii, yrna HaknoHa ®3 yCTaHOBKU UM YNCTKY 3arpsisHeHHbIX NoBEPXHOCTEN (DOTO3/1eMEHTOB).

6 dopmaTgaHHbIX

Tpe6GoBaHNe COXpPaHATb AaHHblE B HEU3MEHHOM BUAE OJHOM 13 ABYX HUXENPUBEAEHHbLIX (DOPMATOB He
06s3aTenbHO. OAHAKO NEPBbIi METO/, OCHOBAHHbIN HA 3aNUCU AaHHbIX B Ha3BaHUW dpaiina, Ncnonb3ytoT B psige
CTpaH, YTO MOXEeT CNoco6CTBOBATL YNPOLLEHNI0 06MeHa AaHHbIMU MeXAy opraHusauusaMu. Ho ans Kaxaoro
KOHKPETHOTrO Clyyasi nepefayun faHHbIX CefyeT onpefensTb CETEBOI NPOTOKO/, NpoLeAypy KOHTPOISA nepe-
Aauy AaHHbIX 1 YCMI0BUS MOMYUYEHUS KOHTPOSIbHON CYMMbI.

6.1 OT,CI,efIbeIf/‘I 3aro/10BOK C MHOXECTBEHHO 3anucbto AaHHbIX

[JaHHbIii chopmat nogpasymeBsaeT yka3aHue B 3arofioBke MecTa, faTbl, BDEMEHW Y KOMMEHTapueB, Npej-
BapsOLWMX O4HY UK 6onee 3annchb AaHHbIX. 3anncb CONOCTaBMMa C A/IMHON NevaTHO CTPOKK.

a) Kaxpgas 3anvcb [0/KHA COCTOATb U3 OHOT0 UM HECKO/IbKNX NONeEW, pasfeneHHblX 3Hakom pasgene-
Hua nonei (FS). B kauecTBe KoTOporo npegnoyututenbHa 3anatas (ASCIl 44) nnu 3Hak Tabynsauyumn (ASCII 9).
3anncu gomkHbl 6bITh pasaeneHbl Mapkepom koHua cTpoku (EOL). B kauecTBe KOTOPOro BbiCTynaeT knasuia
«BO3BpaTa kapeTku» (ASCI113). nepexoga Ha HoByto cTpoky (ASCI110) nnu ux nocnefoBaTeslbHOCTb.

b) 3anucb HasBaHUA A0/HKHA UMETb CreayoLLyto opmy:

«MecTononoxexue» FS flata FS Bpema FS KommeHTapuu.

rae «MecTonofioXXeHne» — HasBaHWe MeCTa, 3aKk/Il0UYEHHOE B ABOIHbIe kaBbluku (ASCII 34). n3 koToporo 065-
3aTefbHbl TO/IbKO NEPBbIE BOCEMb OYKB;
[ata — geHb B hopmaTe rr-Mmm-44 (Bktovas nepefHuii HoMb, Npy HaANNUUn);
Bpemsi — yka3sblBaloT BhopmMarte Y4:Mm, NnpuyeM nosiHoYb 0603HaYatoT kak24 y npeaplayLie-
ro AHA. a He kak 0 u cnegyroLLero.

NMpumeuyaHune — B3aBUCUMOCTN OT KOHKPETHOTO NPOrPaMMHOro o6ecneyeHuns cucTemMbl c6opa 4aHHbIX MOTYT
noTpe6oBaTbCs pa3Hble hopmaTtbl 3anncu gatbl U BpeMeHn. KoMMeHTapuu MoryT Bk YaTb B ce65 onucaHne JOMNoNHN-
Te/ibHbIX XapaKkTepUCTUK CUCTEMBI UK ApYyrne CBeLeHUA N0 yCMOTPeHUo pykosoacTBa ®3 ycTtaHoBKM B Koguposke ASCII
nnu Extended ASCII (1M aHaNoOrMYyHoI), COOTBETCTBYIOLLEW MECTHbLIM CTaHAapTaM KOANPOBKU.

€) 3anucb faHHbIX fO/MKHA COCTOATL U3 HOMepa AaHHO 3anucu B NepBOM NoJie U LM POBbLIX 3HAUEHNI B
OfHOM WNW [BYX Nocfepyowux nonsx. Mons ¢ gaHHbIMKW ONpefensioT ANf KaXAOW KOHKPeTHO! 3anuncu B
HUXecneaylwem BUae, UCNoMb3ys NpUBeAeHHbIe B Tabnuue 1 o603HaYeHus:

3AMUCb OAHHbIX 1: 1 FS Gi FS Fa FS ™ FS A FS - FS
3AMNNCH AAHHbIX 2: 2 FS FS s FS a5 FS a1s FS e
3AMNUCE OAHHbIX 3: 3 FS v, FS v FS p. FS ypy FS "bu FS
3AMNNCH JAHHbIX 4:

A 4 FS FS  wu FS oy FS  pru FS  pmy

B nHTepBan pernucrpanmm MOXeT ObiTb BK/IHOUYEHO /1H060€ KO/IMUYECTBO AOMNOMHUTE/bHbIX 3anuceli AaH-
HbIX.

CogepxaHne 3TUX 3anvceil AaHHbIX MOXeT OblTb ONpeAeneH0 MOHUTOPWMHIOBON OpraHusauvein 3a
MCK/TIOYEHVEM NEPBOro NONS, rae fOMKEH BbITb ykazaH HOMep 3anuncu.

d) Bce undpoBble AaHHbIe [0/MKHbI ObITh 3anMcaHbl B ogHOGaliTHOM Koagnposke ASCII. Nx gonyckaeTcs
3anucbiBaTb B hopmarte nnb6o cBo60AHOro, NMMb60 PUKCMPOBAHHOIO MNOMSA, B KAYECTBE NOAMMCAHHBIX LiefbIX
yncen unn gecaTnyHbix gpo6eit B nepmnoge (ASCII 46). ncnonb3yembiX Kak OCHOBaHUe (gecaTuyHas 3ansaras).
Ecnu kakoe-nn6o undpoBoe nose He 0THOCUTCH KPS ycTaHOBKe, UV €CNM 3HAYEHKEe NapaMeTpa He NoaxoauT
[ANs 3anucy, To NycToe noJie f0MKHO 6biTb 0603HAYEHO OTCYTCTBMEM B HEM 3HAKOB. Takum 06pa3om, 3Hak FS B
KOHLLe MyCTOro noss byaet cnefoBaTh cpasy 3a 3HakoM FS npegbigywiero nons. OgHako Bce 3Hakm FS. Henoc-
peACcTBEHHO nMpejLwecTByowme mapkepy EOL. fomkHbl 6bITh yaaneHsl. Hanpumep, ecnv B 3anvcy gaHHbIX 2
[OCTYMHbI TONIbKO NapameTpbl /T<u PTS, To 3anvch 6yaeT BbirsaAeTb Cefywmum 06pasom:

2FSFS/TSFS FSPTSEOL
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6.2 OAHOCTpPOYHbIA hopmaTt

[pyroli dhopmaT — 370 OAHOCTPOUYHbI hopmaT, rae Bce faHHble ANA OnpefeneHHoro nHTepsana
peructpaummn ykasblBaloT B 0gHOl cTpoke. OAHOCTPOUHbIV hopmaT yaobeH Ana BU3yasibHOM NPOBEPKK, OCO-
6€HHO NpU NCNOIb30BaHUM C (PUKCMPOBAHHON LLUMPWHOI MOMeR, YTOObI KaxAas BepTUKanibHas KOMoHKa noka-
3blBa1a 3HauYeHWs onpefeneHHoro napameTpa.

[Lata FS Bpems FS G, FST/1FS Tt FS VAFS/AFS PAFS Vs FS/TSFS/FSuT. g.

Kaxgoe none fomkHO 6bITb 0TAeNeHO 3HakoM (FS). B KauecTBe KOTOPOro npeAnoytutesibHa 3anartas
(ASCII 44) nnun 3Hak Tabynsaumm (ASCII 9).

7 lMpoBepKkaAOCTOBEPHOCTU L AaHHbIX

Bce 3aperncTpmpoBaHHble faHHble LO/MKHbI 6bITh MPOBEPEHLI HA UX HAZIMYKE U HA HENMPOTUBOPEUNBOCTD
C Lief1bto BbISIBUTb BCe BO3MOXHbIE aHOMasIuM 10 Hauana nogpo6HOro aHanmsa.

[Nsi KXKA0ro 3aperncTpMpoBaHHOro 3HAUEHUS fO/KHbI 6bITh YCTAHOB/EHBI NPeAesibl HA OCHOBE U3BECT-
HbIX XapakKTepUCTUK 3TOro NnapameTpa. @3 yCTaHOBKU U OKpYyXatoLlei cpefibl. STv Npefesbl 40/KHbI NOKa3bl-
BaTb BEPXHIOK W HWKHIOK FPaHuLbl 3HAYEHWI AaHHOrO mapameTpa U MakCUMasbHO AOMYCTUMYI pasHuLy
MeXAY COCELHUMUN 3HAYEHNUAMM. oKa3aHWs1, KOTOPbIE HE YA0BETBOPSIOT 3TUM YC/IOBUSIM U/ HE COrNacyoT-
CsiC ApYrMMY napameTpamu, He AO/KHbI GbITb BK/IOYEHbI B COCTAB AaHHbIX A5t aHanu3a. [Mpu BO3MOXHOCTH (B
3aBVCUMMOCTM OT KOMMbIOTEPHOI CUCTEMbI C60PA faHHbIX) Takue NPOBEPKMN C/ieAyeT BbINOMHATb C BbIGPaHHbIMU
[JaHHbIMU B peasbHOM BpeMeHUu [0 Hayana ux 06pa6boTku. PesynbTaTbl NPOBEpKU AOCTOBEPHOCTU AaHHbIX
[OJIXHBI, KaK NpaBnsIo, BKOYaTh B Ce6S CNeayioLLyto MHhopmaLmio:

a) CMNMUCOKBCEX TOUEK BbIGOPKM AaHHbIX, e 3HAUYEHUS He YKNablBalOTCS B YCTAHOB/EHHbI MHTEpPBAI.

MpumeyaHune — Bcnyyae, Korga aBTomaTtuanpoBaHHas cuctema co6upaeT 60/1blIOe KONMNYECTBO faHHbIX (B
o6beme merabalitoB), COCTABNATbL CNNCOK BCEX TOYEK BbIGOPKMN AaHHbIX, [ 3HAYEeHNA He YKNaablBaloTCA B YCTAHOBNEH-
Hbll MHTepBas, HenpakTUyHO. OHaKO B TOM MU MHOM Buae cnefyeT NPOBOAUTb MOHUTOPUHT KOIMYECTBA TakNX TOYEK U
COCTaBNATbL fOkNaj 0 HUX. [oNyyeHHble B TAKUX TOUKaX flaHHble He A0/KHbl 6blTb MCNONb30BaHbI 415 aHANN3a;

b) AnuTenbHOCTb MOHWUTOpPMHra TMA (B yacax) B OTYETHOM nepuoge T (kak npaBuio, O4WH Mecsl, HO B
yacax), Ha NPOTSHKEHUW KOTOPOro cobupany v NPOBEPSAN AaHHbIE;

c) obliee KONMYECTBO HYACOB NepMoAa, Ha NMPOTSAXEHNN KOTOPOro PerncTpupoBaInCh faHHble ANs Npo-
BEPKM Ha JOCTOBEPHOCTb, TAKXE JO0/IKHO OblTbyKa3aHo NpnerooTANYUUOT A/IMTENBHOCTN BbIGPAHHOIO Nepuno-
[a npoBepku;

d) [OCTYMHOCTb NpPoBepsAeMbIX AaHHbIX AblO (BblpaXatoT B BUE OTHOLLUEHUSA KOTYETHOMY nepuoay):

A=W T 1
8 BbiBOAgUMBIE NapameTpbl

PasnnuHble BbIBOAMMbIE NapaMeTpbl, OTHOCALLUECS K IHEepreTUUYeckoMy 6asaHCy CUCTeMbI 1 ee IKCNIy-
aTauMoHHbIM XapaKkTepucTUkam, MOTyT ObiTb PACCUUTAaHbI U3 3apErMCTPUPOBAHHbIX AaHHbIX C MOMOLLbIO C/0-
XEHUSA, HAXOXAEHUS CPeAHEro 3HauyeHusl, MakCUMyMOB U MUHUMYMOB, & TaKXe CKOPOCTY U3MEHEHUsI 32 BpeMsi
OTUETHOro Nepuoja - KOTOpbIii NpeBbILIaeT UHTepBas peructpauuu tf (Hanpumep, Yacol, AHW. HEAENU, MecsiLbl
WAV TOAbI, BbIP@XEHHbIE B Yacax). BbiBogMMble napaMeTpbl nokasaHsl B Tabnuue 2.

[Ons pacueTa Nto6bIX 3HaUEHUA SHEPrun U3 COOTBETCTBYHOLLMX U3MEPEHHbIX NapaMeTpoB MOLHOCTU 3a
OTUETHbI NEPUOL, T UCMOMbL3YIOT CNeayioLLEee YpaBHEHNE:

(2)

rae E, BbipaxatoT B KBT eu;

Pxv3mepsatoT B KBT.

CumMBON  MOKasbiBaeT CYMMY BCEX 3HAUYEHU MOLLLHOCTU B OTUYETHbI Nepnoa T.

Hanpuwmep, ans BbluncneHns E Ts.t (kak nokasaHo BypaBHeHUM (4)) MHAEKC «b BypaBHeHUU (2) 3aMeHs-
10T Ha «TS» nnonyyatoT ETS T = 1( |.P TS. Takxe UHAEKC « 0»3aMeHAI0T A,eCTBUTE/IbHbIM OTYETHLIM MHTEPBA-
nom.

8.1 O6uwasn ocBelweHHOCTb

3HaueHns cpegHeli AHeBHOW ocBeleHHOCTU Hbl (KBT-4 M 2 -7-1) paccunTbiBatoT U3 3aperncTpupoBaH-
HbIX 3HAYeHW 0CBeLLEeHHOCTY No hopmyne

"X =24Tr(E{C 0”100 0). 3)
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CumBon V. nokasbiBaet CyMMYy BCeX 3HaYeHNA B OTYETHbIN nepunoaT.

Tab6nunuya 2— BbiBOgUMbIE NapaMeTpbl

MapameTtp O603HaueHne EfvHnua namepeHus
MeTeoponorus
[HeBHaa obuwias unu npaAmMas 0OCBELLEHHOCTb B njockocTn ®3
YCTaHOBKMU KBT eu oM"2-5-1

O6bemMbl BbipabaTbiBaeMoil 3NeKTpPO3Heprum

MonesHasn aHeprua Ha Bbixoge ®3 ycTaHOBKU EAL KBT-u
MonesHas aHeprua Ha Bxofe Harpysku *L KBT-y
MonesHas aHeprusa Ha BXoAe CUCTEMbl XpaHeHUs £TSNt KBT-y
MonesHas aHeprusa Ha BbIXO4e CUCTEMbl XpaHeHUs £FSN,i KBT-u
MonesHas aHeprus oT pe3epBHOIO0 UCTOYHMUKA £BU, KBT-y
MonesHas aHeprus, BbigaBaemas B CE€Tb e TUN: KBT-y
MonesHas aHeprus, nosyyaemas u3 cetn KBT-y
O6uwasn BxogHas aHeprnus ®3 cucrTemsl KBT-y
O6bwas BbIxogHaa aHeprna ®3 cuctemsl *Uca t KBT-y
[lons obwei Bxogauweii sHeprun ®33 cuctembl, NocTaBAAEMOiA EAx Bespa3mepHasn
®3 ycTaHOBKOWA

A hekTuBHOCTL Harpysku (cMm. nepeuncnenne h) 8.2) Hioad Be3pasmepHasn
JKcnnyaTtayNoOHHbIE XapakTepUCTUKN KOMMOHEHTOB paBHOBE-

cns
AhheKTUBHOCTL KOMNOHEHTOB paBHOBECUA 1bos Be3pa3mepHasn
MokasaTtenun pabotocnoco6HoCcTN P cucTemsl
KonnyecTBo 4acoB UCMNofb30BaHUA MoWHOCTA PO @3 ycTa-

HOBKOW B ieHb1* YA u-a-1
OKoHYaTeNbHOe KO/IMYeCTBO YacoB UCMOJ/Ib30BAHNA MOLLHOC-

™ PO ®3 cuctembil’ y y-at1
3TaNoHHOE KO/MIMYEeCTBO YacoB WCMO/b30BAHUA MOLHOCTYN ’

v o+ yr 441
MpuBeaeHHble notepn @3 yctaHoBKUI tc Y-g-1
MoTepu Ha KOMNOHEHTaxX CUCTEeMbI 3a UcknYeHnem ®3 naHe-

nenl LBOS Y-p'1
KoadhhnuymeHT npeobpaszoBaHnsa aHeprum Rp BespasmepHasn
CpeaHsas 3 (PeKTUBHOCTL P yCTaHOBKU ’UcpofiMeo.! BespasmepHasn
Obuwan atphekTuBHOCTL ®3 cTaHyUn Ttol.i BespasmepHasn

* EpuHuua unsmepeHus u-a-1 moxer 6biTb 6Gonee copgepxatenbHolr B Buge. (kBT-u-p-1) peinctButens-
Has/{k8 T)HOMWHanbHas.

8.2 O6bembl BbipabaTbiBaeMoii 3/IEKTPO3HEPTUmn

O6bemMbl BbipabaTbiBaeMoii 3/1eKTPOIHEPr MOryT BbITb paccuuTaHbl 418 CUCTEMbI B Lie/IoM 1 ANS ee
KOMMOHEHTOB, BK/IIOYAs IHEPIUI0 HA BXOAE W BbIXOAE CUCTEMbI XpaHeHWs, CETU WAN OT BCroMoraTesibHoro
reHepatopa. KnoueBbiMy MHTEPECYIOW MU NapaMeTpamm 6y yT Takme, KOTopble NokasbiBaloT Bknag ®3 ycTa-
HOBKM B 06LLyt0 paboTy @3 cuctemsl.

a) MonesHasi aHeprusi Ha BXOAe B CUCTEMY XpaHEeHUs 3a OTUETHbIV Nnepuog, z.

ATSN.t = *TS.«“ f FST 4)
rae MuH1UManbHoe 3HavyeHme ETSN { paBHo 0.
b) MonesHas sHeprus Ha BbIXOA4e N3 CUCTEMbI XpPaHEHMWS 3a OTUYETHbIV MEPUOA T:

AESN.t = AFS.t" ATS.t- o)
rae MMHuMansHoe 3HavyeHne EFSN t pasHo O.
MpumeyvyaHne — JIn60£T3M T,NN60£p5<t Bcerga 6yaet pasHo 0. Mpu ncnonb30BaHUM 3HAYEHNSI NONE3HOW,

a He 061 el 3HEPTMU CUCTEMY XPAHEHMUS CUNTAIOT 1N60 CETEBON HAarpy3Koit, TM60 NCTOUHUKOM NONE3HON aHEPrUn aTeve-
HWe OTYETHOro Nnepuoaa.
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C) lMonesHasa aHeprus, noctaessemas B CeTb B Te4eHne OTYETHOro nepunoaa r:

ATUN.t=~TU.t“ "FU.f )
rae MmHumansHoe 3HayeHmne £TUN t pasHOO.
d) MonesHas aHeprus Ha BbIXOAe CETU B TEHEHNE OTHYETHOrO neproaa r.

AFUNY ~ *FUL ™ t7)
rae MMHumanoHoe 3HayeHne £FUN t pasHo 0.

MpumevaHune —JIM6oE£TUM T.AM60E£puM , Beerga byaet pasHo 0. Mpy Mcnosb30BaHWM 3HAYEHNS NOSIE3HON,
a He 06LLe 3Heprum ceTb CUUTAETCS MO0 NONE3HOI Harpy3KoWA, G0 MCTOUYHUKOM MOME3HON SHEPTUN BTeYEHNEe OTHYETHO-
ro nepvoga.

e) O6uan BxogHas aHeprus @3 cuctembl:

£int=£a.ct "BW.. + EpUH.T + e fsn.x- 8)
f) O6uwas BbIxogHas aHeprusa ®3 cucTembl:

Ause.t = AL.t + ATUN.t + ATSN.t- 0)
g) Jons obuweii Bxoasueli aHeprun @3 cnuctemsbl, noctaBnsemMmoi @3 yCcTaHOBKOWA:

MT =ML e (10
h) 3dhpeKkTUBHOCTL, C KOTOPOIA 3HEPTUSA U3 BCEX UCTOYHMKOB NepefaeTcs NoTpeouTensam:

"110AD = Ause T 1y

8.3 3KCI'II'IyaTaLI,VIOHHbIe XapakKTepnucTmukn KOMNOHEHTOB paBHOBECUSA

OdhhekTnBHOCTL paBHOBecKA 3 cucTembl BKIOYaET B ce65 ToNbKo 3hheKTUBHOCTL Npeobpa3oBaHns
3HEprun; Takme NOHSATUA, Kak oLIMbBKa NOBOPOTA YCTaHOBKU BCMe 3a COMTHLEM M OLUIMGKA TOUKM NoMCcKa MaKCcu-
MasibHOW MowHocTK PCU nckntovaroTcs.

[N kaxaoro KOMNOHeHTa CUCTeMbl paBHOBECHE 3HEPrM 3a OTUETHBIV Nepno MoXeT 6bITb onpeseneHo
nyTeM CNOXEHNsA BCex aHePruii Ha BXoAe 1 Ha BbIXofe KOMNOHeHTa. SHepreTuyeckas ahpeKTMBHOCTb KOMMNO-
HEeHTa — 3TO OTHOLLUEHVEe 3HEPTUN Ha BbIXOAE K 3HEPTVN Ha BXOJe.

O6was achheKTUBHOCTL KOMNOHEHTOB (3a UcktoveHrem ®3 naHeneid) onpesensieTcsi BblpaXeHnem:

'IBOS = (L.l + ATSN.t” "FSN.t + ~TUN.c“ "FUN.tV"A.t + *BU.1)- (12)

[na KOMBUHMPOBaHHBIX PO CUCTEM ¥ CUCTEM, NOAKNIOYEHHbIX K ceTu, rae £L . MeHblue, yem £A , *rjgos-
ONa BCeEX aBTOHOMHbIX @3 cuUCTeEM w.oao = | bos- [lna NOAKNIOYEHHbIX K CETU cucTeM, rae £L . 60onblue, 4em
£AT-TteoS' Mono 6yaeT 60blIe, YEM NEOS- Tak kak Ansa ®D cucTembl CeTb NpeacTaBnsieT co60i NCTOUHMK
aHepruv 6e3 noTepsb.

N achhekTUBHOCTb CUCTEMbI XPAHEHWS IHEPTUM, N U3MEHEHME 06 bEMa XpaHUMOW IHEPrin 3a OTUETHbIN
nepuopg 6yayT BusATb Ha EFS . M ETST.

a) [naanutenbHbIX OTYETHbIX Nepnogos, rae ETS . hEfs . ropasgo 6onbLue, YemM eMKOCTb CUCTEMbI Xpa-
HeHus (6onee Yem Ha NOPSIAOK), NOBbILLIEHWE UK NOHMKEHNE 06 beMa NOe3HON IHePrMn B CUCTEME XpaHeHus
CcuUMTaloT NpeHebpexrMo Masio BENMYMHON Mpu pacyeTe 3JKCMyaTauMOHHbIX XapakTepUCTUK CUCTEMbI.
Nobas pasHuua mexay ETS ru* fs.. obycnosneHa appekTUBHOCTbI0 KOMMNOHeHTa. MoaTomMy ETStu£rs. . cne-
AyeT ybpaTtb 13 BCEX ypaBHEHWIA, BKNOYAOLMX B ce65 ah(peKTUBHOCTb YCTPOcTBa CO 3HaYeHnsamu r*0A0 u
Hos-/lammoe ycnoBue TUMNYHO A1 OTYETHbIX NEPUOL0B A/INTENBHOCTLIO B HECKO/IbKO MecsiLieB. Makcumasib-
HO BO3MOXHbIi 3P EeKT HAKOMNNEHHbIX £ts.. WM FS, . n3-3a 4eNCTBUTE/TbHbIX UIBMEHEHWUI HAKOMNIEHHOW 3HEep-
TN MOXET 6bITb paccymMTaH Kak OTHOLLIEHNE EMKOCTU CUCTEMbI XpaHeHUA aHeprnn K £ts.r unn ~FS.f

b) [N5 KOPOTKMX OTYETHbIX NEPUOAOB, rAe eMKOCTb CUCTEMbI XPaHEHUS ropasfo 6onblue, yem ETS . un
" fs., (bonee yem Ha Nopsaok), achekTnBHOCTL D yCTpOCTBA OKa3biBaET NPEHEOPEXMMO Masioe BAUSHUE
Ha pacyeT aKcn/yaTayMoHHbIX XapakTepucTuk @3 cuctemel. Sllobasn pasHuua mexay £TS t n EFS . o6ycnosne-
Ha n3MeHeHneM o6bema xpaHumoli aHeprun. Beneactaue atoro £TSt n £FSt nrpatloT BaxHyo posb B pacyeTte
3KCMyaTaunoHHbIX XapakTepuctuk ®3 cuctembl. [JaHHOe YcnoBMe TUMWUYHO, KOrAa OTYETHble Mepuofpl
COCTaB/ISIOT BCEr0 HECKOMBKO AHEeN. TunnyHoe Bo3aeicTene Ha £TS. n £PS. n3-3a aheKTVBHOCTA YCTPOIA-
CTBA XPaHEHUs1 3HePrny MOXeT BbITb PaCcCCUYUTAHO U3 N3BECTHBLIX N3MEPEHHbIX NokasaTenei adhekTMBHOCTM
YCTPOWCTBA XpaHeHNs aHeprum.

8.4 TMokasaTenu pa6oToCcNoCOGHOCTU CUCTEMBI

®3 crcTeMbl pasHbIX KOH(IMIYPaLWiA ¥ B pasHbIX MECTHOCTSIX JIETKO CPaBHUBAKOT MO TakM NPUBEAEHHBIM
nokasaTesnsiM pa6oTocnoco6HOCTU, Kak BoipabaTbiBaeMas aHeprusl, noTepu 1 apeKTUBHOCTb.

8
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Bbipa6oTKy 3HEpruy NpuBOASAT K HOMUHANLHOW MOLLHOCTU YCTaHOBKM. DDHEKTUBHOCTL DD cUCTEMDI
NpUBOAAT K NN10LWAAM YCTAHOBKM. He40BbIpa6oTKM ONpeaensioT kKak pa3HOCTb MexXay BbipaboTkamMm 3Hepruu.

MpumeyaHune — JKcnnyaTauMoHHble NapamMeTpbl MOAKIOYEHHbIX K CETU aBTOHOMHbIX U KOMOUHNPOBAHHbIX
CMCTEM MOTYT CYL,eCTBEHHO OT/IMYATLCA MN3-3a COrNacoBaHNA Harpy3oK 1 Apyrux ocobbix pabounx xapakTepucTuk.

8.4.1 CpefHee KONIMYECTBO 4aCOB NUCMNO/b30BaHNA MOLWHOCTN POB ieHb BbIpaboTKK

CpepHee KoM4ecTBO YaCcoB NUCNOb30BaHUSA MOLLHOCTN POB eHb — 3TO OTHOLIEHNE 06bEMOB Bbipabo-
TaHHOW 3HepPrnyn K HOMUHaNbLHOW BbIXOAHON yCTaHOBNEHHOW MoLwHOCTU @3 cuctemsl PO (kBT), n3amepsemoe B
KBT-4 -4'1 kBT'l(unnu -4 '1). OHO NokasbiBaeT KOMYECTBO BPEMEHHN, KOTOopoe TpebyeTca ®3 ycTaHOBKe ANS
pa6oTbl npu PO, 4TO6bI BbipaboTaTh ONPefeneHHblli YCTaHOBEHHbI 06beM 3Hepruu, 1 AelRCTBUTENbHYIO
paboTocnoco6HOCTb @3 CMCTEMbI MO OTHOLLEHUIO K €€ HOMUHA/IbHOM XapakTepucTuke.

a) KonunuecTtBo YacoB UCMO/b30BaHNA MoLHOCTU PO B AeHb P3O ycTaHOBKOW YA — 3T0 npon3BefeHHas
®3 ycTaHOBKOI1 3a leHb 3Heprus, geneHHas Ha kBT:

YA =eA4,P03 Db ("gevb PaYPO- (13)
rae £0evb — cyMMapHas MOLWHOCTb 3a fleHb. DTO KO/IMYeCcTBO YacoB B fieHb, KOTOpoe noTpe6oBanock 661 I
yCTaHOBKe A/151 paboTbl C HOMUHALHOW BbIXOAHO! MOLHOCTbLI0 PO. UT06bI BhipaboTaTh Takoi xe
06beM aHeprun, KOTopsblil 6bin 3aperncTpupoBaH (M paseH I (1asus PA)).
b) OKOH4YaTesIbHOEe KO/IMYECTBO YacoB MCMO/Ib30BaHUSA MOLHOCTU PO B AeHb P ycTaHoBKkoi Yf— 310
YacTb JHEBHOW BbIXOAHOW NONE3HONI 3HEpPrumn Bceil S cuctemsbl, nogaBaemMoin S ycTaHOBKOW, YMHOXEHHas
Ha KBT CMOHTVpOBaHHOW ®3 ycTaHOBKM:

Yf = *a Tloao- (14)
[aHHas BenuuuHa npepjcTasnseT coO60/ KOMYECTBO YACOB B fieHb, KOTOpoe noTpe6oBanoch 6bl P33
yCTaHOBKe A7 paboTbl C HOMUHA/IbHON BbIXOAHOW MOLLHOCTbLIO PO, 4TO6bI CPABHATLCA C 3aperncTpupoBaHHON
NoCTaBKOI 3HEPrun K AHEBHON CeTEBOI Harpyske.
c) 3TasnoHHas BenmumHa Yr MoXeT 6bITb paccunTaHa nyTem AefieHns 06LLei AHEBHO OCBELLEHHOCTY Ha
NI0CKOCTU Ha 3TAa/IOHHYI0 OCBeLLeHHOCTb @3 MoAynsa Ha naockocTu G, ref (kBT em 2):

Y, ~ N“gemb G,y<w (15)

[laHHas BenMuMHa npeacTaBnseT coboi KONMYeCcTBO HYaCOB B ieHb, HA BPeMsi KOTOPbIX NOTpeboBanoch
6bl CO/THEYHOE N3/yYeHMe Ha YPOBHE 3Ta/IOHHO OCBELLLEHHOCTH A/151 BbIPAOOTKM TaKoro e o6 bema aHeprum ot
najarolLLero n3nyyeHus, KoTopblin 6611 3apernctpmpoBaH. Ecnn G, ref = 1 kBT *M 2, TO OCBELLEHHOCTb Ha Naoc-
KOCTW B eANHMLaX KBT 4 M '2 ¢f - 14UMC/IEHHO paBHa COOTBETCTBYOLLEN HOMUHA/IbHOW 3HEPTNM YCTAHOBKN Ha
BbIXO4e B eguHMLaxX KBT yen"lekBT*1L

Takum obpasom. Y, npeactaBnisi 6bl CO60M, B CYLHOCTU, YNCA0 HaMboee COMHEYHbIX YacoB B AeHb
(u-4-1).

8.4.2 TlpuBefeHHble HEL0BbLIPA6OTKN

MpvBefeHHble HeA0BbIPA6OTKM BbIYNCAAIT NyTEM BblYMTAHWUSA YACOB MCNO/Ib30BaHHON MOLHOCTM PO M
BblpaXaloTBKBT ey ¢g-1 kBT 1(Mnmu +a-1). OHM 0603HaYa0T KOIMYECTBO BPEMEHW, KOTOpOe NoTpeboBanoch
6bl 3 ycTaHOBKe A1 paboTbl NpU ee HOMUHabHOM MOLWHOCTM POANSA KOMNeHcauun HefoBbIpaboTKu.

a) lMpuBeaeHHble He0BLIPA6OTKU Lec npeacTaBnsitoT cob6oii Hef0BbIPabOTKN U3-3a paboThl P yCTaHOB-

Kn:
- w <16)

b) MoTepu Ha KOMMNOHEHTaX CUCTEMbI 3a UCK/TtUYeHnem @3 naHenei LBOS:
"0s'Y'Ad-Seos)- 17)

c) KoadpcpuuueHT nonesHoro feiicTBus Rp nokasbiBaeT 06Liee HEraTUBHOE BAMSIHAE HA BLIXOAHYHO
aHepruto ®3 ycTaHOBKM U3-3a ee Temrnepartypbl, HEMOIHOMO UCMO/b30BaHUS OCBELLEHHOCTN N HEeA0CTaTOUHOM
3t heKTMBHOCTU PaboTbl UMM HEUCNPABHOCTL KOMMOHEHTOB:

RP*Y t/Yr (18)
8.4.3 D eKTUBHOCTb CUCTEMBI
a) CpepfHioo adhhekTMBHOCTL ®O yCTAHOBKM 3a OTHETHbI Nepuog TonpeaensioT B Bue:

~cpegHee, x B “AtM(Ma ! (1®)
raoe Aa— Bed nnouagb @3 ycTaHOBKU.
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OTa adhhekTBHOCTL NpefcTaBnseT coboi cpefHiol adhhekTBHOCTL NpeobpasoBaHus aHeprun ®33
YCTaHOBKOM, U MOXET ObITb NONE3HON A1 CPAaBHEHNA C 3t HEKTUBHOCTLIO0 YyCTAHOBKM LAONPU ee HOMUHASTBHOA
Mol HocTK PO. PasHuua B 3Ha4eHUsX ahDEKTUBHOCTY yKa3blBaeT Ha NOTEPU Ha ANOAAX, NPOBOAKE U U3-3a pac-
cornacoBaHuns, a Takke Ha Apyrue noTepy aHeprum npyu paboTe 3NeKTPOCTaHLNN.

b) O6Lyt 3hHeKTUBHOCTL D yCTAHOBKM 3a OTUETHBbI Neprog, TonpeaenstoT B BUAE:

Yiol.T —Y/icpBAaHOO. T+ W - (20)

8.4.4 MecsAuYHble NN rognyHble Nepnoabl MCNONb30BaHMAa Mol HocTK PO, noTepun n achdekTuB-
HOCTb

MecsiuHble UAn rognyHble Nepuobl UCMO/b30BaHUA MowHOCTU PO MOryT GbiTb onpefesieHbl nyTem
1CMNONb30BaHNA COOTBETCTBYIOLMX 3HAYEHN sHeprun 3 ycTaHoBKM B ypaBHeHum (13) (E/imgna mecayHoi
nnn EAy ans roguyHoii) n CoOOTBETCTBYIOLLETO Nepuoa CyMMUpoBaHus (£,, 4N MeCAYHOU nnn  ANs roguy-
HOW cymmbl). Meprofbl NCNONb30BaHWA MOLWHOCTM PO ®3 yCTaHOBKOW BblpaxatoT B U *M-1 AnA Mecsaua uam
4y 1 1anaroga.

Mofo6HLIM 06pa3oM MOTyT 6bITb ONpeenieHbl MeCAYHbIE U TO0Bble 3HAYEHUS Y(, 3Ta/lOHHas BeNnyu-
Ha Y, Hef0BbIpaboTKu N 3P(PeKTMBHOCTL NyTEM NPUMEHEHUSI COOTBETCTBYIOLLMX NEPUOAOB NCMNO/Ib30BaHNA
MOLLHOCTN PO ®3 ycTaHOBKM U CyMMUPOBaHUA B ypaBHeHUsX oT (14) go (20). Ana yaosneTsopeHus Tpebosa-
HWI Nonb3oBaTeNs fonyckaeTca BKIYaTb APYrne MecsiyHble U rofgosble hakTopbl paboToCnoCO6HOCTY.
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MpunoxeHune A
(cnpaBouHoe)

PekomeHfyeMblli MeTof NPOBEPKU CUCTEMbI c6opa AaHHbIX

Cuctema cbopa faHHbIX, UCKIOYaA AaTUMKN, MOXET OblTb NPOBEpPeHa NyTeM WCMNOJb30BaHWA UMUTALUA BXOAHbIX
CUTHaNOB, YKa3aHHbIX HWXe, WAn A4PYrnuX CpefCcTB N0o JOTOBOPEHHOCTN MeXAy Nponu3BoAnuTenem u 3akasymkom. Mposepky
Heo6xo4nmMOo NPOBOAUTL KaxAble ABa roga. latunku cnefyeT Kanub6poBaTb MHAUBNAYANbHO U 40MKHLIM 06pa3om.

KaHasnbl 060pynoBaHusa ana cbopa faHHblX MOTyT 6bITb MPOBEPEHbLI OTAE/bHO UK B TO XE CaMoe Bpems.

A.1l Tunbl BXO4HbIX CAUTHANOB AN1A NMPOBEPKK

Mpy McnoNb30BaHUN BXOAHbLIX CUTHAN0B NPOBEPAIOT CeAyolme napaMmeTpsl:

- OCBELLEeHHOCTb;

- TemnepaTypy BHelHell cpefbl:

- HanpshxeHue, TOKM MOLLHOCTb A8 KaXA0ro KOMNoHeHTa ®3 ycTaHOBKMU.

A.2 MpoBepKa NUHEHbIX XapakTepucTuk

3Ty NnpoBepKy NPOBOAAT Ha aHANOrOBbIX BXOAHbIX KaHanax, rge BbiInoNHAETCA onepauns NMHeRHoro macwTabupo-
BaHWA. HenpepbiBHbI CUTHAN MOCTOAHHOIO TOKa A0/KEH NOJaBaTbCs Ha BXOJ. PasHuua Mexay pe3ynbTaToM, NONyYeH-
HbIM NpU M3MepeHUn cucTemoit cbopa AaHHbIX, U 3Ha4YeHWeM MacwTabupoBaHHOrO BXOAHOTO CUTrHana He [OJKHa
npesbllWwaTbxl % ananasoHa cucTembl co6opa faHHbIX. laHHY NPOBEPKY CieAyeT BbINONAHATb NPYU 3HAYEHUN BXOHOTO CUT-
Hana 0% .20 %. 40 %. 60 %. 80 % u 100 % nonHoro gnanasoHa. Ecnu Bxogbl paccunTaHbl Ha 6UNONAPHbIV CUTHAN, TO OTPYU-
uaTenbHbIl cUrHan cneayeTt NpoBepATb TAKMM Xe 06pasom.

Mpy 06HapyxeHun norpelwHocTy 6onee 1% NOMHOrO frana3oHa He06X0A4MMO NCNPaBUTb MaclTabHbIi KO3t huym-
€HT B NnporpaMMHOM o6ecneyeHnn nnm NOBTOPHO BepudnyuposaTtb annaparypy.

A.3 lMpoBepka cTabunbHoCTH

JlaHHylo NnpoBepKy NPOBOAAT HA BCEX aHANOr0BbIX BXOAHbIX KaHanax. HenpepbiBHbIA CUTHAN NOCTOAHHOIO TOKA 3Ha-
yeHnem 100 % nonHorognanasoHa nojaeTcsa Ha BXOAbl B TedeHne 64. Kone6aHns M3MepeHHOro 3HaueHnsa curHana He 40-
XHbl npeBblwaTtbe *1 % Bcero agmnanas3oHa. Ecnum kone6aHua BXOAHOro curHana npesbiwawT t0,2 %. pe3ynbTathbl
Heo6X0/4MMO OTperynmpoBaTh C NOMOLLbI0 BONbTMETPa C TOYHOCTLIO, NpeBbliwatoweit i 0,2 %.

A.4 TlpoBepka uHTerpaymu

[aHHylo NpoBepKky NPOBOAAT Ha BXO[HbIX KaHalax, M3MepeHHble fJaHHble U3 KOTOpbiX 3aTeM obpabaTbiBalwT C
nomoLbio onepauynii ycpeHeHua unu nHTerpuposaHns. BxoaHoii curHan B Bujge npsiMoyronibHOro UMnynbca c aMnaunTy-
[0 ZmpaonxXeH nofaBaTbCA Ha KaHan, a ero U3MepeHHble 3HaYeHNA UHTErpupyTCA No nepuoay BpeMeHn id (pekomeHay-
eTca He MeHee 6 4). AMNAINTyga Zm AN Kax/0oro kaHana pekoMeHyeTca B Ka4ecTBe MakCMMasibHOTO YPOBHSA BXOAHOTO
CUrHana, oXxugaemoro ot gatymka. NonyyeHHble pesynbTaTbl AO/MKHbI 6bITb paBHbl Zmeidr 1 %. AMNAUTYAYy v nepuog,
BPEMEHU KOHTPOIMPYIOT M3MepuUTebHbIMN NpuéopamMn ¢ TOYHOCTLI +0.5 %.

A.5 TpoBepKka HyNeBbIX UHTETPasios

[laHHyl0 NpoBepKy BbINMO/IHAKT Ha BXOAHbIX KaHanax, MU3MepeHHble JaHHble N3 KOTopbiX 3aTeM o6pabaTbiBalT C
nomouibio onepaunii ycpeHeHUa Uan nHTerpupoBaHuns. KaHan fo/keH 6biTb 3aKOPOYeH, a ero U3MepeHHble 3HauYeHuns
VMHTErpupytoT no nepnoay spemeru Td He meHee 6 4. Pe3ynbTaT He fO/KEH NpeBbiWwaTb 1 % oT 21 wtd.rae ZzmonpegeneHa
BA.4.

A.6 MpoBepka MHTepBana UHTErpupoBaHuna

Ha paccmoTtpeHnun.
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Mpunoxexnune JA
(cnpaBo4HoOe)

CBEAEHVIH 0 COOTBETCTBUU CCbIJZTIOYHbIX MeXAYyHapoAHbIX CTaHAAPTOB CCbI/TOYHbLIM HauMOHa/IbHbIM
cTaHgaptam Poccuiickoli depepauun

Tab6bnuua [JAL

O603HaYeHne CCbIIOYHOI MeXAYHapoAHOro O603HaYeHne N HanMeHoBaHVe COOTBETCTBYHOLLENO

CTeneHb COOTBETCTBUA

cTaHgaprta HaLUMOHaLHOTO CTaHaapTa
M3K 60904-2:1989 - .
M3K 60904-6:1994 — .
M3K 61194:1992 0T FOCT PM3K 61194—2013 «Cucrtemsl ¢o-

To3MeKTpuyeckne. ABTOHOMHbIE  CUCTEMBI.
JKcnayaTaynoHHbIe XapakTepucTUKn»

M3K 61829:1995 0T FOCT P M3K 61829—2013 «6atapen to-
TO3NEKTPUYECKNE U3 KPUCTANINYECKOTO KPeM-
HUA. N3mepeHune BONbT-aMNepHbIX

XapaKkTepucTuK B NMOIEBbLIX YCNOBUAX*

+ COOTBETCTBYIOLWMII HALMOHANbHBIN CTAHAAPT OTCYTCTBYET. [0 €ro yTBEPXAEHUS PEKOMEHAYETCS NCMONb30BaTh
nepeBo/ Ha PYCCKWI A3bIK 4AHHOTO MeXAyHapoaHoro ctaHaapTta. Mepesos 4aHHOTO MEXAYHApO4HOro cTaHaapTa Ha-
xo4uTcs B ®efepasbHOM MH(OPMALMOHHOM (POHAE TEXHUYECKUX PErIaMEHTOB U CTAHAAPTOB.

MpumeyaHune — B HacTosAwelt Tabnvye MCNonb3oBaHO cnejylollee ycNoBHOe 0603Ha4YeHe CTENeHn cooT-
BETCTBMSA CTAHAAPTOB:
- IDT — naeHTUYHbIE CTaHdapThl.
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