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Mpeaucnosune

1 NMOATOTOBJ/IEH HekommepuyeckuMm napTHEPCTBOM «Poccuiickoe nugToBOE 06bEAUHEHME,
OTKpbITbIM @KL MOHEPHbIM 06LLeCTBOM «LLlep6uHCKMii TMdTOCTPOUTENbHbI 3aBOA» HA OCHOBE COGCTBEHHOTO
ayTEHTMUYHOI0 NepeBo/ia Ha PYCCKuii A3blK MeXAyHapoAHOro cTaHAapTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHnyeckum komnteTom noctaHgaptm3aunnTK209 «/iudTbl, ackanaropbl, naccaxmpckme
KOHBeliepbl U NoAgbeMHble N1aTPOPMbI A5 UHBANNA0B»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTsa Mo TEXHUYECKOMY
perynupoBaHuio n metponorum ot 5 noHa 2015r. No561-ct

4 HacToawmii cTaHfapT aBnseTcs MOANMULMPOBAHHbLIM MO OTHOLLEHWIO K MEXAYHAapOAHOMY CTaHAapTy
NCO 25745-2:2015 «HepreTuyeckas acpheKkTUBHOCTb IMITOB, 3CKaaToOpPOB U NacCaXMPCKNX KOHBEEPOB.
YacTb 2. PacyeT aHepronoTpebieHus n knaccudukauma nudtos» (ISO 25745-2:2015 «Energy performance of
lifts, escalators and moving walks — Part 2: Energy calculation and classification for lifts») nytem BHeceHus
JONONHUTENbHBIX NONOXEHW 1 npunoxexnini JA n Ab ¢ yueTom noTpebHOCTeN HauWOHa/IbHOW 3KOHOMUKM
Poccuiickoit ®egepauuu.

[Mpun 3TOM JONONHUTESIbHbIE MOJIOXEHUA N NMPUIOXEHUSA BbleNeHbl B TEKCTE CTaHAapTa KypCUBOM.

HanmeHoBaHve HacToALWero ctaHgapTa N3MEHEHO OTHOCUTE/IbHO HauMEHOBaHWUS yKa3aHHOIo Mexay-
HapoAHoro cTaHgapTa ana npusegeHus B cootseTcTeme ¢ FOCT P 1.5—2012 (nyHKT 3.5).

ConocTaBs/ieHne CTPYKTYpbl HACTOALLEro ctaHjapTa co CTPYKTYPOi NPUMEHEHHOIO B HEM MexXAyHapoa-
Horo ctaHgapTta NCO 25742-2:2015 npuBeieHO B A0NO/IHUTE/IbHOM NpunoxeHuun [iB

5 B3AMEH I'OCT P 54764—2011 B 4acTu pacyeta 3HepronoTpebeHuns n knaccugukauum aHepretum-
yeckoi achhekTBHOCTY NUHTOB

6 HacTtosawwii ctTaHAapT MOXeT 6bITb NPUMEHEH Ha A06POBOJILHOI OCHOBE AN cobnoaeHus Tpebo-
BaHWi1 TEXHMYECKoro pernamMeHTa TaMoXeHHOro coto3a «be3onacHocTb MTOB»

MpaBuna npuMeHeHMa HacTosLWero craHjapTa ycTaHosneHsl B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmaLumsa 06 n3MeHeHUAX K HAacTOosLWEeMy CTaHgapTy Ny6nKye TCs B eXerogHoM (Mo COCTOSHUI Ha
1saHBaps TekyLllero roga) MHopMaLnoHHOM ykasaTesne «HaunoHanbHble CTaHAapTbi», a ouLManbHbIi
TEeKCT U3MEHEHWA 1 NoMNpaBoOK — B XeMeCcsYHOM UH(popMaLoHHOM yKa3aTene «HalunoHanbHble CTaH-
fapTbi». Bcnyyas nepecmoTpa (3ameHbl) MM 0TMeHbIHAC T OfILLLEero cTaHjapTa cooTBe TCTByLWeeyBe-
fomneHne 6yfeT ony6/MKOBaHO B G/MKailleM BbiNycke €XeMeCAYHOro MHOoPMaLMOHHOrO yKka3aTens
«HaumnoHanbHble cTaHgapThi». CooTBeTCTBYLWasA MHdopMaLuus, yseoMIeHne N TeKCThl pa3MeLlanT-
€A TakKxe B MHhopMaLMOHHON cucTeme 06LLero nosb3oBaHusa — Ha ohuLManbHOM caiTe ®Peaepanbiioro
areHTCTBaNo TEeXHNYECKOMY pPEry/iMpoBaHu U MeTPO/IOrMmn B ceTu VIHTepHeT (Www.gost.ru)

© CraHpgapTuHgopm. 2015

HacTosiuii ctTaHgapT He MOXeT 6biTb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpoCcTpaHeH B kayecTBe ohuLManbHOro nsganus 6es paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

HacTtosiwmii ctaHAapT pa3paboTaH c Lesfbl CoAelCTBUS pauuoHasibHOMY U 3PEKTUBHOMY MCNOJIb-
30BaHUI0 3HEPTUN.

HacTosiwmii cTaHaapT ycTaHaB/MBaeT:

- MEeTO[ OLLEeHKM CYTOYHOrO U roJ0BOr0 3HEpronoTpebaeHns nudTos;

- MeTog Knaccudurkaumm aHepreTnyeckon achhekTMBHOCTN MNP TOB Ha CTaAUAX BbiMyCka B 06palleHne,
nepej BBOAOM B 3KCM/lyaTaluio, B Nepuoj 3KkcnayataLlmm, a Takke nocie MogepHu3auun.

HacTtoswuii ctaHAapT MOXEeT 6bITb UCNO/b30BaH:

- MPW NPOrHO3MPOBaHMM NOTPEO6IEHNSA 3/IEKTPOIHEPTUN B 34aHNN;

- Npv NpoBeAeHNM KOHTPO/IA NOTPe6IeHNSt 3NEKTPOIHEPTMN B 34aHUN;

- W3roTOBUTENSIMU, MOHTAXKHBIMU U CEPBUCHBIMM OPraHn3aunsmMm n KOMNaHNSMK, OCYLLLECTBASOLWMMUN
N3roTOBJIEHUE M TEXHUYECKOE 06CNYXUBAHUE NUTOB;

- opraHusauusaMu, BbINOHAKWUMN paboTbl NO ONpeAesieHnI0 3HepreTnyeckon agheKTBHOCTY 1
nepnognyeckomy KOHTPOJIIO 3HeEPronoTpe6/1eHna NNTOB:

- 0151 OLLeHKN 3HepronoTpebneHns nudToB.

HacTosiwmii ctaHAapT pacnpocTpaHaeTcs Ha MNAThbl C 3/1IEKTPUYECKMM NPUBOLAOM M C TMAPABANYECKAM
NPMBOAOM, HO MOXET OblTb MCNO/IL30BaH B KAYECTBE OCHOBbI /151 ONPEAEeNeHNst IHEPreTUYECKNX Xxapakre-
PUCTUK NNPTOB APYTUX KOHCTPYKLMIA.



OCT P 56420.2—2015
(NCO 25745-2:2015)

HALULWOHA/NbHBINR CTAHAOAPT POCCUWNCKOWN GELEPALUMN

NN Thl, 3CKANTATOPbI N KOHBEWEPbLI MACCAXWUPCKWNE
DHepreTuyeckne xapakTepucTUKm
YacTtb 2
PacueT aHepronoTpebneHnsa n knaccudmkauus aHepretTuyeckoin apcekTuBHocT NupToB

Lifts, escalators and moving walks. Energy charactenstics.
Part 2. Energy calculation and classification for lifts

faTta BBegeHna — 2016—01—01

1 O6nacTb NPUMEHEHNS

1.1 HacTosiwmii cTaHfapT ycTaHaB/IMBaeT:

- MeTof OLEeHKMN 3HepronoTpebieHns Ha OCHOBaHWM pe3yNbTaToB M3MepPeHUid, pacyeToB UAN Mogenu-
pOBaHNA AN INEKTPUYECKUX TP TOB U rTMAPaBANYECKUX TNDTOB;

- npaBuna knaccudvkaLun aHepreTnyeckoir aphekTMBHOCTY BbiNyCcKaeMbiX B obpalieHvne nudTos,
nocne MoHTaxa uTa Ha 06bekTe, B Neprnos NCnob30BaHNA N0 HA3HAYEHWUI0, NOC/e MOAEepHU3aLMN.

1.2 Hacrtosiwwuii cTaHfapT pacnpocTpaHsAeTCcs Ha eMHNYHbIE YCTAHOBKM 3/1EKTPUYECKNX U TMapaBiu-
YeCcKUX MU ToB.

MonoxeHns HacTosALWero ctaHgapTa MoryT 6bITb MCNOMb30BaHbl B Ka4eCTBE OCHOBbLI A/19 onpeAeneHns
3HepreTNYecKUX XxapakTepucTUK TMPTOB APYTMX KOHCTPYKLUUIA, NOABEMHbIX N1aTHOPM 1 APYTUX aHANTOTMYHbIX
noAbEeMHbIX YCTPONCTB.

1.3 HacTtoswuini cTaHgapT He pacrnpocTpaHseTcs Ha OonpefesieHne 3HepreTMYecKMx XapakTepucTuk
cnepfyroLwmnx 3N1eMeHTOB:

a) ocBeLlleHue B laxTe MMdTa;

b) oborpeBatoLiee 1 oxnaxgarwllee o6opygoBaHne B kabuHe nudTa;

C) ocBelleHne B MallMHHOM MOMELLEHUN;

d) o6orpeB, BEHTUNALMSA U KOHANLMOHMPOBaHWE BO3[yXa B MalUMHHOM MOMELLEHUN;

€) HaxogsLwmecs BHe KabuHbl MudyTa CUCTEMbI OTOGPaXEHUS HDOPMALUU, TEEBU3NOHHbIE KaMepbl
cmcTembl 6€30NacHOCTU U T. M.:

0 Haxogswwmecs BHe NMdITa MOHUTOPUHIOBbIE CUCTEMBI (CUCTEMbBI yNpaBAeHns 3gaHnem nT. n.);

) notpebneHve aHepruy Yepes po3eTkN 3/1eKTPONUTaHWSA, YCTaHOBEHHbIe B INQITE;

h) ycTtpoiicTBa 6ecnepeboiiHoro nuTaHusa IMgTa;

i) nMTbI, paboTatoLme ¢ 3KCNPeCcCc-30HOMA.

HacToawwuii cTaHAapT He yuuTbiBaeT B/AUSHUE CUCTEM TPymnrnoBOro ynpasneHns nudramm Ha sHepro-
notpeb6aeHve nMdTOB B 34aHNN.

2 HopwmaTtuBHbIE CCbIIKU

B HacTosALwemM cTaHAapTe UCNO/Ib30BaHbl HOPMATUBHbIE CChIJIKM Ha CneaytoLme cTaHaapTbl:

FOCT P 53780—2010 (EH 81-1:1998. EH 81-2:1998) /ludThl. O6WMe TpeboBaHnsa 6esonacHoc-
TW K ycTpoincTBy nycTaHoBke (EH 81-1:1998 «[MpaBuna 6e3onacHOCTU MO yCTPONCTBY M yCTaHOBKe
nmgpToB. YacTb 1 I Thl anekTpuyeckne, EH 81-2:1998 «MpaBuna 6e30nacHOCTU N0 YCTPONCTBY 1
ycTaHoBKe MNP TOB. YacThb 2. Indp Tl rugpasnmyeckne». MOD)

N3paHne odbnynansHoe
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FOCT P 56420.1—2015 (MCO 25745-1:2012) JiudpTbl, 3cKanaTOoOpbl U NACCaXMPCKME KOHBeepbl.
JHepreTunyeckue xapakTepucTukn. YacTb 1 Vi3amepeHue n KOHT ponbHble nposepkn (MCO 25745-1:2012
«QHepreTunyeckan appekTMBHOCTb NN TOB, 3CKaNaTOPOB M NACCaXMPCKNX KOHBelepoB. YacTb 1
JHepreTwnyeckne nusmepenus n sepucnkanms. MOD)»

MpunmeyaHune — MNpu NONbL30BAHUM HACTOAWMWM CTaHfapTOM uUenecoobpasHo nNposepuThb fAeiicTBue
CCbIIOYHbIX CTaHfapToB B MH(POPMALWOHHON cucTeme obL ero nonb3oBaHua — Ha oduumanbHoM caiiTe degepans-
HOro areHTCTBa N0 TEeXHNYECKOMY Pery/IMpoBaHUI0 U MeT POoNornn B ceTu HTepHeT WK N0 eXerojHomy nicopma-
LMOHHOMY yKaszaTeno «HaunoHanbHble cCTaHAaP T hi». KOTOPbIA ONy6NNKOBAH MO COCTOAHNIO HA 1siHBapA Tekyl,ero
roja, M no BbiMyckam eXeMeCA4YHOro MHOPMaLMOHHOTO yKaszaTensa «HaunoHanbHble cTaHAapTbi» 38 TeKyLWnid rog.
Ecnu 3aMeHeH CCbiNIoYHbI CTaHAap T, HAKOTOpPbI faHa HejaTUPOBaHHAA CCbl/Ka, TOPEKOMeHAye T CA UCNoNb30BaThb
fleficTBYIOWYI0 BEPCUIO 3TOro cTaHAapTa Cy4eTOM BCex BHECEHHbIX B laHHYI0 BEPCUI0 M3MeHeHUA. Ecnn 3ameHeH
CCbI/IOYHBIA CTaHJapT, Ha KOTOpPbIA faHa AaTUPOBAHHAS CCblNKa, TO PeKOMeHAYye T Cs UCMO/Mb30BaThb BEPCUIO 3TOr0
cTaHfapT acyKa3aHHbIM Bblle FOAOMY T BEPXAEHUA (MPUHAT ua). EcnmnocneyTBepXAeHNa HacT oAllero cTaHjapTa
B CCbI/IOYHbIVi CTaHAapT, Ha KOTOpbI faHa AaTpoBaHHas CCbi/IKa, BHECEHO U3MEHEHMe, 3aT parusatllyee NonoXxeHne,
Ha KOTOpoe fjaHa CCbinka, TO 3TO NONOXKEHNEe PeKOMeHAyeTCs NPUMEHATHL 6e3 yyeTa [JaHHOro usMeHeHnsa. Ecnu
CCbI/IOYHBI CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MONOXEHNE, BKOTOPOM AaHa CCbl/ika Ha HEro, pekoMeHayeT ca npu-
HATb B YaCTMU, He 3aTparusawLleil 3Ty CCbIKy.

3 TepMuHbI, ONpeneneHnst N ycioBHble 0603HaYeHUs

3.1 TepMuHbl 1 onpeaeneHns

B HacTosWwem cTaHgapTe npuMeHeHbl TepMuHbl o FOCT P 53780. FTOCT P 56420.1 (MCO 25745-1), a
Takke cnegyrouime TePMUHbI C COOTBETCTBYHOLMMY ONpeaeneHNaMNn:

3.1.1 KOpOTKMUI LMK ABUXEHNSA nudTa: Linkn ABMKEHNSA NOPOXHENR KabWHbI Ha paccTosiHe He MeHee
O/IHOW YeTBEpPTW A0 MOMOBWHbLI BbICOTbl MOABEMA, OCYLLECTBASSEMOr0 BBEPX W BHU3, MPU 3TOM LLEHTPOM
paccTosiHMA nepemeLleHns SBNAETCA CPefHAA TOYKa LaxTbl, NPU YCMIOBUN AOCTMXEHUSA YCTaHOBUBLLECA
CKOPOCTU ABMXEHNA KabWHbI Kak BBEPX, TaK Y BHU3.

3.1.2 cpefHuii uMKN ABMXOHMA nndTa: Likn aBrmxeHns kabvHbl TndTa Ha BbICOTY, paBHYIo cpegHeMy
paccTosHUI0 Noe3aKkn BBEpX A0 CepeAuHbl BbICOTbl MOAbEMa M 06paTHO A0 HWXKHEW OCTaHOBKW, BKIOYas
2 uMKna OTKPbIBaHWA 1 3aKpbiBaHWA ABEPEN.

3.1.3 pexum oxugaHus nepBoro yposHsa: CocTOsHME, MPU KOTOPOM NPT OCTaeTCsa HENOLBUX-
HbIM Ha 3T axe rnocne noes3fku nepes nepexofomM B pexum 0XuaaHus BTOpOro ypoBHs.

3.14

6a30Bblil LKA ABVKEHNS N T a: LIMkn ABMKeHUs KabyHbl MM Ta, BO BPEMSI KOTOPOT0 NOPOXHSSA
KabyHa ABMKeTCS C KPalHero HUXXHero aTaxa K KpaiiHeMy BepxHeMy 3 Taxy U 3aTeM K KpaitHeMy HUXHe-
My 3Taxy, BKIouas ABa NOJHbIX Lykna paboThbl ABepeii.

(TOCTP 56420.1 (MCO 25745-1)]

3.1.5 koadhdpunumeHT 3arpysku: OTHOLIEHNE 3HEepPronoTpe61eHns Npy ABMXEHUN KabuHbl CO cpefHei
3arpy3Kkoii K aHepronoTpe6/1eHNI0 NPY ABUXEHNUN MOPOXHEN KaBUHbI.

3.1.6 noespka (noe3nkn): NepemeLleHre kabuHbl MM Ta OT 3TaxXa OTNpaB/eHUs A0 c/iefytoL e ocTa-
HOBKW Ha 3Taxe, He BKoYasa NpoLuecc BbipaBHMBAHUSA HA 3TOM 3Taxe.

3.1.7 akcnpecc-30Ha: YacTb WaxTbl BbICOTOM 60M€e YTPOEHHOW BbICOThI 3Taxei 3aaHns, B KOTOPOii
OTCYTCTBYIOT IBEPHbIE NMPOEMbI.

3.1.8 pexum oxupaHua BTOporo ypoBHsa: CocTOsHME, MPU KOTOPOM NG T OCTaeTCcsa HEeNoABUX-
HbIM Ha 3T axe Yyepes 5 MUH Noc/ne noesaku.

3.1.9 pexum oxumgaHua TpeTbero ypoBHsa: CocTOsHME, NPU KOTOPOM NPT ocTaeTcsa Henog-
BMWXHbIM Ha 3T axe Yyepe3 30 MUH NOC/e Noe3aKu.

3.1.10

HOMWHaNbHas Frpy30no4beMHOCT b: Macca rpysa, Ha nepeBo3Ky KOTOPOro paccuuTaH Mg T.
(FOCT P 53780)

3.1.11

HOMUWHa/IbHadA CKOPOCThb: CKOpOCTb ABMXXEeHnA Ka6VIHbI, Ha KOTOpYyl paccynTaH I'IVIqJT.
(rOCTP 53780]
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3.2 YcnoBHble 0603HaYeHns

B HacTosWwem cTaHAapTe NPUMEHEHbI cliefyloLme YC/10BHble 0603HaYeHUs:
— cpefiHee ycKopeHue. M/c2;
— 4yuncno gHen paboTbl nudiTa B rog;
— obulee cyTo4Hoe aHepronotpebneHve. BT m;
— CYTO4YHOe 3HepronoTpebieHne B pexnmMmax oxuaaHms. BT «u;
— 3HepronoTpe6eHne B pexume ABUKEHUS B CpeAHeM Luukne, BT m;
— 3HepronoTpebneHne B pexnmMe ABuxeHns B 6a30BOM Lukne. BT oy;
— CYTOYHOe 3HepronoTpe6aeHne B peXxnmMe ABMKEHUS. BT «u:

— cpefHee 3HepronoTpebaeHne B pexunme ABMKEHUST HA MeTp nepemeLltenus, "1 U
V *

— 3HepronoTpeb6eHne B pexumMe ABMKEHUS B KOPOTKOM LuKne. BT «v;

— yAaesnbHoe 3Hepror|0Tpe6neHV|e B pexunme gBnXeHnsa B cpegHeM Lukne

IMBT u).

I krm T

— 3HepronoTpebieHVe B NePexoAHbIX pexmmax (pasroH ¢ TOpMOXEHMNE) 3a OfHY noe3aky. BT u;

— rofosoe aHepronoTpebnexHve. BT u:

— cpeaHuii pbiBOK, M/C3;

— KO3 (PULMEHT 3arpysku;

— YNC/I0 NOE3A0K/BKNOUYEHNI B CYTKM,;

— MOLLHOCTb, NCNOJIb3yeMas B pexvme 0XnaaHusa NepBoro ypoBHs, BT;

— MOLLHOCTb, NCMO/Ib3yeMas B peXume OXngaHusa BTOPOro ypoBHs, BT;

— MOLLHOCTb, CMO/Ib3yeMas B peXxmme OXnagaHusa TpeTbero yposHs. BT;

— HOMWHasIbHasA rpy30no4beMHOCTb, K,

— OTHOCWTE/bHbIV NoKa3aTe b BPEMEHW HAXOXAEHNA NMMhTa B peXxmme OXunaaHus NepBoro ypoBHs, %;
— OTHOCWTE/IbHbIV NoKa3aTeslb BPEMEHU HAXOXAEHNSA NNhTa B pEXMME OXULAHUS BTOPOTO YPOBHS. %;
— OTHOCUTE/bHbI NOKa3aTe b BPEMEHN HaXOXAEeHUA NdhTa B peXMME 0XWAaHNA TPETbEro YpoBHS. %;
— cpefiHee pacCTosiHNe Noe3aKy B OAHOM Hanpas/ieHnn gnsa paccmatpuBaemMoro nudra, m;

— paccTosiHue ABUXEHNs BOAHOM Hanpas/ieHun B 6a30BOM LuKe, M;

— paccTosHVe ABWKEeHNA BOAHOM HanpaB/fieHUn B KOPOTKOM LiMK/e, M:

— BpPeMs NPOX0XAEHUS CpeHEro paccToAHus, BKIYaa BpeMs paboTsl ABepeil, c;

— BpeMSsl Ha OTKPbIBaHWE, HAX0XAEHNE B OTKPbITOM COCTOSIHAM 1 HA 3aKpblBaHWe ABEPEe HaaTaxax, C;
— BPeMS HaxoXAeHusa N Ta B pexmmax 0XmaaHus B TeYeHne CyTok, Y;

— BPeMS HaxoxXAeHus nudTa B pexmme ABMKEHNA B TeYEHNe CYTOK, Y;

— HOMMHasIbHas CKOPOCTb NndTa, M/C.

— yAenbHoe aHepronoTpe6ieHne B pexumMe ABMKEeHUs Ana 6a30BOro uukia

4 Cnocobbl Nony4YeHUss N aHasn3a gaHHbIX

3HayeHuss aHepronoTpebneHns, Mcnonb3yemble A5 OLEHKM rOA0BOr0 NOTPebneHns 3Heprumn, MoryT
OblTb MOMlyYeHbl 3a CYET MPUMEHEHUS MeTOLO0B U3MEepeHUst 3HepronoTpeb6/sieHusi, onpegenieHHbIX B
FOCTP 56420.1 (MCO 25745-1), nnv xe NOoCpeACTBOM pacyeTa uiav MoaesiMpoBaHus.

N3mepeHune aHepronoTpebieHns B pexvMe ABMXEHUS HA UCMbITaTeIbHbIX GalUHAX UK Ha AeliCTBYIO-
LWmX NnpTax MoxeT ObITb BbINOSIHEHO ABYMS criocobamu:

a) npwv ABWKEHWUV NMOPOXHEN kabuHbl NudhTa B 6a30BOM LMKNE;

b) Npv ABVMXEHVN NOPOXHEN KabuHbI TMdITa B KOPOTKOM LiMKIIE.

Kax bl 13 onncaHHbIX LUKNOB AO/KEH 6bITb NOBTOPEH ABaX/bI.

OHepronoTpebneHve B pexrme ABMKEHNS NPU KOPOTKOM LMK/e A0/KHO 6bITb OnpeAeneHo npy noesake
B CpefHeli 30He Mexay 3afaHHbIM 3TaXO0M ¥ NpPefyCMOTPEHHO TOUKOW, ANA TOro YTOObl YMEHbLINTL HETOY-
HOCTb BC/IeICTBUNE BINAHUSA TATOBbIX 3/1IEMEHTOB, NOABECHbIX Kabeneli nT. n. BeicoTa nogbema rnpu KOPOTKOM
LMKNe MOXeT coCcTaBnATb OT 1/2 o 1/4 nonHol BbicOThbl Nogbema. OfHaKko BO BPEMS BbINOSIHEHUS JaHHOTO
unkna nudT foMKeH o0ba3aTenbHO AOCTUTaTb HOMUHA/IBHOW CKOPOCTW. KOpOTKWIA LMKA He NpUMEeHUM Ans
NG TOB, MMEILLUX TOSbKO fiBE OCTAHOBKM, T. K. U T Bcerga byaeT nepemelyatbCsa Ha BCIO BbICOTY NogbemMa.

Cnocob b) no3BonseT opraHn3oBaTb HA MeCTe aKCnayarauum UanM Ha ncnbiTatenbHoi H6allHe ycnosus
UCMbITaHWA AN Pa3HbIX BbICOT NOgbeMa 1 pasHbiX HOMUHA/IbHbIX CKOPOCTEeN (Mpy MOAENMPOBAHUN Pa3INYHbIX
yCNoBWiA akcnayaTaumum).
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MouwHocTb Pm. noTpebrisiemas B pexvMe 0XUAaHus nepBoro ypoBHS, MOWHOCTb PJI5 B 5-MWHYTHOM
pexume oXuaHus BTOPOro ypoBHS U MOLWHOCTL PIf30 B 30-MUHYTHOM pexume OXugaHus TpeTbero ypoBHS
MOryT 6bITb NONy4YeHsbl, kakonpegeneHo B TOCTP 56420.1 (MCO 25745-1), nto6biM 13 CNOCO6OB: MyTEM N3Me-
peHus, pacyeTa U MoAeMpoBaHuns.

N3mepeHune aHepronoTpe6aerHns B 30-MUHYTHOM peXume 0XugaHua Heo6xXoArMO TO/IbKO B TOM ciyyae,
€C/N KaKkol-HNbyAb U3 NOTPe6IAIWMX 3HEPTMIO Y3M10B NndTa NepexouT Ha 6oiee HU3KNI yPOBEHb 3HEpPro-
notpebaeHnsa no ncteyeHnn 5 MvH paboTsbl.

B TexHnuYecKon JoKyMeHTaLuM Ha M T N3roToBuTeIEM AO/DKHO ObITh YKa3aHo Bpems nepexoga nmdra,
HaxoAsLLerocs B pexvmMe 0XunaaHns, Ha 6onee HU3koe aHepronoTpebaeHne. 3Ha4YeHns MOLLHOCTU B pexnmve
oXupaHus cnepyet onpefensaTb, NPUHUMAas BO BHUMAaHWE yka3aHHOe M3roToBMTesieM BpeMs nocnefosa-
TeNbHOT0 OTK/TIOYEHUS 3NEKTPONUTAHUSA B 9HEPronoTpebALnX y3nax andra.

MpumeyvyaHune — HekoTopble MNP TbI MOTYT UMETb HECKO/IbKO PEXUMOBOXUAAHWNSA B 3aBUCUMOCTUN OT BPEMEHM
nocnenoBaTte/sIbHOINO OTK/IOYEHUA 3NEKTPONNTaHUA U BpeMEeHU BOCCTaHOB/IEHUA.

5 PacueT sHepronotTpeb6/1eHus

5.1 MeToguka

B HacTosem pa3gerne onpejAeneHa MeToAvka pacyeTa rofoBoro aHepronoTpebaeHuns.

OTa MeToAuKa MOXeT 6bITb NPUMEHeHa KU Tam, BbinyCkaeMbiM B 06patleHne, K nudTam, HaxoAaWwmum-
cA B aKcnnyarauuu, u npuMeHnMa kK eguHNYHoOMY NndTy. OHa MOXeT 6bIThb Takke MCNosb30BaHa A1 NoBTop-
HOI OLEeHKM aHepronoTpebaeHnsa nudta nocie MogepHu3auun.

3Ta MeToAMKa Mo3BO/ISIeT UCNO/b30BaTh AaHHbIE, MOMyYeHHble HENoCPeACTBEHHO MpU U3MEPEHUSIX,
a Takxe faHHble, MoNy4YeHHble 0T U3roTOBUTE A UAW NPYU MOAENVPOBAHUN.

Mpumep pacueTa kiacca aHeproadPekTMBHOCTU NUdTa, HAXOAALLEroCa B aKCnayatauuun, NpuBeaeH B
NpPUAoXeHun A.

B cnyvae ycTtaHOBKM rpynnbl (MAITOB KaxXAbl NMT cnefyeT paccmaTtprBaTh Kak 0Tae/lbHOe nsgenve.

MeToauka, npefcrtasneHHasn B 5.2—>5.5, npyumeHnma knudtam, aHepronoTpebieHre KOTOPbIX B PeXUMeE
OBWXEHUS N pexvMe 0XUAaHUS OCYLLeCTB/IAETCA HeNnocpeACTBEHHO OT OCHOBHOIO MCTOYHMKA 3/1eKTponuTa-
HUA. |_|pI/IMEHVITeJ'IbHO K .I'II/ICbTaM, anekTponnTaHne KOTopbiX NOSTHOCTbHO WM YaCTUYHO OCYyLlecTBAeTCA OT
CUCTEM pekynepaLun B pexunmMe ABWKEHUS U pexrMe OXuAaHus, MeTof pacyeta exefHEeBHOro CyTOYHOro
aHepronoTpebieHns n3noxeH 8 5.6.

MpumeyaHne — BO3MOXHO pasnuuve mexay pacyeTHbIM U 3aMepeHHbIM aHepronoTpebaeHnem. B cnyyae ux
pasnuuunsa 6onee yem Ha 20 % Heo6X04MMO NpoaHANU3NPOBATb MPUUYNHBI.

5.2 PacyoT aHepronoTpebaeHnst B peXUMe ABWKEHUS B CYTKU

5.2.1 KaTeropus uCnosib30BaHuUs 1 YNC/O BKIKOYEHUW B CYTKN

KaTteropusi ucnosib3oBaHus 0TAENLHOTO MdTa onpegesneHa B Tabnuue 1 B3aBUCMMOCTM OT YMC/a BKHO-
yeHuit nupTa B CyTKM. YMCNO NOE30K B CYTKM MOXET OblTb NOSYYEHO Takxke B pe3ynbTate HabnaeHnli Ha
o6bekTe.

Tab6nuuya 1— OnpefeneHne KaTeropMy UCNONb30BaAHNA

KaTteropusi ©cnosb3oBaHms 1 2 3 4 5 6
MmTcucuBmuocTblyactota OueHb Huskas Creanss BhICOKas OueHb YpesBbluaiHo
MCNOMb30BaHNA Hu3kas pea BblCOKas BblCOKas
Yucno BkntoyeHuid 3a cyTkv nd 50 125 300 750 1500 2500
(TUMNYHBIA AnanasoH) (<75) (75—<200) (200—< 500) (500—< 1000) (1000—< 2000) (# 2000)
MpumeyvyaHune — Ynucno noesfok nogpasgendeTcs Ha KaTeropum AnsS Toro, 4Tobbl NONYyUUTb nognexauime

CPaBHEHUIO pe3y/bTaTbl OLEHOK 3HepronoTpe6neHus.

Ona nudToB, B KOTOPbIX WHTEHCUMBHOCTb ABMXEHWA W YUC/IO MYCKOB B f€Hb W3BECTHbI, Hanpumep
B CYLLLECTBYIOLLNX 34aHUSIX, KOHKPETHOE YNC/I0 BK/TOUEHW B CYTKUW, OT/IMYAlOLEecs OT NPUBEAEHHbIX B Tabnu-
e 1, MOXeT 6blTb COrNacoBaHO MEXAY 3aMHTEPECOBAHHbLIMU CTOPOHAMU A1 OLLeHKW FOA40BOr0 NOTPe61eHuns
3Heprun u knaccudukaumn aHeproapeKkTMBHOCTM nudita. B aToM cnyyae BbIGpaHHOE YMCIO BKIOYEHWIA
[OJMKHO 6bITh 3athrKkcMpoBaHo OKYMEHTasIbHO, Kak yka3aHo B pasferne 8.

4
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5.2.2 CpefiHee pacCTosfiHWE NOe34Ku
CpepgHee paccTosiHme noe3aku B 04HOM HanpaBneHun Ans paccmatpuBaemMoro nngta Sa, 4O/MKHO ObiTh

onpeneneHo U3 TabauLpbl 2 Kak NPOLLEHT OT NOJIHOM BbICOTbI NOgbEMA B 6a30BOM LMKIIE.

Tabnwnuya 2— CpegHee paccTosiHMe noe3gkm Ssv. B %

KaTeropus 1crnonb3oBaHuis 1—3 4 5 6
Hncno ocTaHoBOK OTHOWeEHNE CpeHEro pPacCTOAHMA MOe3KN K NOJIHOW BbICOTE Nogbema
2 100 %
3 67 %
>3 49% 44% 39 % 32 %
NMpumeuanune — Ana nndToB, pexum paboTbl KOTOPbIX XOPOLIO N3BECTEH, CPeHEE PacCToAHNe Noe3aku. %.

MOXeT 6bITb COrNacoBaHO 3aMHTEPECOBAHHLIMU B OL,EHKE F040BOr0 3HepronoTpe6aeHus cTopoHamu. CornacoBaHHoe
3Ha4YeHne JOJKHO 6biTb 3a) UKCMPOBAHO AOKYMEHTaIbHO, Kak ykazaHo B pasgene 8.

5.2.3 CpegHee sHepronoTpebsieHne Ha MeTp B pexumMe ABUXKEHUSA

CpepHee 3HaueHve aHepronoTpe6ieHus B pexvme ABWXEHNS HA METp NepeMeLLeHus cneayeT onpege-
NATb NPU ABUXKEHUN NNPTA HA HOMUHA/ILHOV CKOPOCTM.

CpepfHee 3HaYeHne IHepronoTpe6eHnsi B peXMMe ABVKEHUS HA MeTp NepeMeLLeHns BbIYMCASIOT No
thopmyne (1)

E - _ 0)
- 2ISrc-S j'
rae E, T— cpefHee 3HayeHne aHepronoTpebneHns B pexriMe ABMKEHNA Ha METP NepeMelLLeHuns. s
Erc— sHeprusa, notTpebnsemas B pexume gBvkeHns B 6a30BOM Luke. BT «u;
EiC— aHeprus, notpebnsemas B pexume ABWXKEHUSA B KOPOTKOM LiuKne. BT y;
SC— paccTosH1e BUXKEHNUA B OAHOM Hanpas/ieHn B 6a30BOM LKIE, M;
SSC— paccTosHve ABWXEHNA BOLHOM Hanpas/eHNy B KOPOTKOM LUK/E, M.
M punmMedyaHne — srcun siCaBnsioTcs paccToAHMAMN ABUXEHNA B O4HOM HanpaB/ieHUN ANA KaX[40ro n3 Hanpas-

neHuni VN A0/KHBI BbITh YY4TEHbl ABaXAbl A5 ONpefeneHns paccTOSHUA ABMKEHUA B NOTHOM LUKne.

5.2.4 JSHepronoTpebneHune npu nycke/ocTaHOBKe

OHepronoTpebneHve B NepexoHbIX peXxrmMax npu nycke/ocTaHoBKe BK/OYaeT B Ce65 aHepruo, notTpeod-
NSIEMYI0 /19 YCKOPEHMS NnddTa 4,0 HOMUHAsIbHOV CKOPOCTK, 3aMeANIeHNsA IMhTa OT HOMUHA/IbHO CKOPOCTU 0
OCTaHOBKM Ha 3aflaHHOM 3Taxe, i1 OTKPbIBaHWSA 1 3aKpbiBaHWS €ro iBepeil, 1 aHepronoTpebieHne B pexume
0XUAaHUs NepBOro ypoBHs BO BpeMs npebbiBaHua nndiTa 6e3 ABMKEHUS Ha 3TaXe 3a BbIYeTOM 3HepronoTpe6-
NEeHUst Npy ABUKEHUN KaBUHbI HA HOMUHA/IbHOM CKOPOCTH.

DHepronoTpebsieHne B NEPEXOAHbIX pexnmax (PasroH + TOpMOXeHue) 3a ofHy noesgky ESC BT v,
BbIYMCASAT No hopmyne (2)

F=j<E«-2£MS). 2>

5.2.5 3HepronoTpebrieHne NOPOXHEN KabUHbI B peXnMe ABMKEHUA B CPEAHOM Lukne
OHepronoTpebneHve B pexuMe ABWKEHUA B cpedHeM uukne Era, BT 4. gna nudpta BbIYMCAAIOT MO
thopmyne (3)
Era, ~ 2EinSav + 2EVC 3)
roe — cpefHee noTpeb/ieHne 3HePrumn B peXnmMe ABMKEHUA Ha MeTp NepeaBMmKeHNs. 1%
VKI-M
Sav— cpefHee paccTosiHMe Noe3akn AN paccMaTtpmMBaeMoro imgTa, M;
E,,c— 3HepronotpebneHne B NepexofHbIX pexumax (pasroH + TOpMOXeHWe) 3a 0HY noesaky, BT u;
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n punmMmeyaHne — 3Hepr0n0Tpe6neHme B pexume LABUWXEHUA B CpedHeM LUukne MOXeT 6bITb onpepesieHo
HenocpencTBEHHO NyTeM M3MepeHuda, pacyeta uanm mogennpoBaHuA. B atom cnyvyae npuveBefeHHble Bbllle BblYNCAEHNA
He TpebywTCa.

Ecnun pacctosiHne noesgkn B KOPOTKOM LiMK/IE He NO3BOAET 4OCTUYb HOMUHA/IbHOW CKOPOCTU, NOTPe6-
NleHVe aHeprum B pexume ABWKeHUSA B cpegHem uvkne E,av. BT «u, ans nudpta BbluncnsioT no popmyne (4)

Eav =& ¢ <4)

5.2.6 ExepgHeBHOe aHepronoTpebsieHne B pexume ABUKEHUSA
ExxepHeBHOe aHepronoTpebieHne B pexume ABKEeHNSA BbluMcasaoT no popmyne (5)

Fra= kg, 5

rae Erd — exefHeBHOe NOTpe6eHre I3HEPTUn B peXnMe ABMKEHNS, BT m;
E,av— noTpeb6aeHne aHeprumn B pexxviMe ABMKEHUS BCPefHEM Lukne, BT u;
na— Y1Co BKIOYEHWA B CYyTKM B COOTBETCTBUU C BbIGPAHHOI KaTeropueii ucnonb3oBanus B Tabnuue 1;
kL — KoahhnLmeHT 3arpysku.
MpumeuvuaHne — CpefHee pacCTOAHMUE NOE3AKN NPUHUMAETCA Takum, 4TO06bI OHO COOTBETCTBOBANO paccmart-
puBaemMomy nugTy. Liukn onpeaenseTcs AByMSA noe3fkamu v BbIYUCNAETCS feleHUneM Ha 2.
3HaueHne koaddpmumeHTa 3arpy3km KLmMoxeT 6bITb paccumMTaHo ¢ ucnonb3oBaHmem opmyn (6)— (11),
B KOTOPbIX OTHOCUTE/bHYIO BENTMUNHY cpefHeii Harpyskn nudTa O. %, BbIGMpaoT us Tabnuubl 3:
- Ans nMADTOB € KAHATOBEAYLL MM LUKUBOM, YpaBHOBELIEHHbIX 40 50 %

*t=1-(Q,%,x 0.0164). 6)
- AN MMADTOB C KAHATOBEAYL UM LUKMBOM, YPaBHOBELLIEHHbIX A0 40%

kL=1- (Q. %, x 0,0192), @)
* ANA NUPTOB C KaHATOBEAYLLNM LUKMBOM, ypaBHOBeLLEHHbIX A0 30 %

K. =1-(Q.% ,x 0.0197). (B)
- ANS rMapaBnnyeckux N Tos 6e3 NpoTuBoBeca

N6=1+ (Q.%.x 0,0071), ©)]
- ANSA TMApaBAMYeckuX MMITOB, ypaBHOBELLEHHbIX 40 35 %

kL=1 (O. %.x 0,0100), (((®)]
- AN rMapaBnnyecknx MM ToB, ypaBHOBELLEHHbIX 40 70 %

=1+ (0. %,x 0,0187). (11)

MpumevyaHunsa
1 AnA npoMeXxyTOoUYHbIX 3Ha4YeHut 6anaHcupoBkn kLonpegensioT uHTepnonsauueil.
2 AnsaanekTtpuyeckux nudtoB 6e3 6anaHcmpoBku kKL BbiyncnsaT no gpopmyne (9).

Tab6nuuya 3 — CpeaHsasa 3arpyska KabuHbl

Kareropus ucr-osib3oBaMusi 1-3 4 5 B
HomuHanbHas rpysonogbemMHocTb O. Kr MpoLEHT OT HOMWHAaNbLHOI rpy3onoAgbemMHocTH O
s 800 7.5% 9.0 % 13.0 % 19.0 %
801—£ 1275 4.5% 6.0 % 8.2 % 13.5%
1276—s 2000 3.0% 3,5% 5.0% 9.0 %
>2000 2.0% 22 % 3.0% 6.0 %
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5.3 Pacuet 3Hep|’OI'IOTp66}'IeHVI$| BHE PEXNMOB AABUXXEHUA B peXnUmMe oXXxngaHna B CYTKN

5.3.1 BpemagBUXeHUs B CYTKU
O6lLuee BpeMs HAXOXAEHNA NMUdTa B peXUme ABMKEHNS B TEUEHNE CYTOK paccynTbiBaloT no hopmyne

<12y
3600
rae tav— BpeMs NPOXOXAEHUS CpeHero paccTosHWSA, BKoYas Bpemsi paboTsl ABepeld, C.
Bpems npoxoxaeHus cpefHero pacctosiHus, BkNoYas BpeMs paboThl ABepeil, paccunTbiBaloT no gop-
myne (13)
<13)

rae ta— Bpems Ha OTKpbIBaHUE, HaXOXAEeHNEe B OTKPbITOM COCTOSIHWM U Ha 3aKpblBaHWe ABepeli Ha aTaxax, C.

3HayYeHnst a Uy MOryT 6bITb NOMyYeHbl B pe3ynbTaTe U3MEPEHUA Un No TEXHWYECKON AoKyMeHTauuu
M3roToBUTENSA.

5.3.2 Bpems HaxoxfeHus nudta B pexnmax oxugaHus

[na pacyeTta cyTO4YHOro aHepronoTpebneHnsa Nuta B pexumax oxXngaHusa fO/KHO O6bITb paccumTaHo
BpeMS HaxoXAeHusa nudTa BHE pexunma ABUXEHUS 3a fieHb. DTO Bpems Bk/IlovaeT B ceba nepuofbl, korja
KabnHa HaxoAuTCA Ha aTaxe C OTKPbITbIMU ABEPAMU W MOJb30BATENN BXOAAT WU BbIXOAAT U3 HEe uan ¢
3aKpbITbIMW ABEPSAMU B PEXMME 0XMAaHus. DT0 BpeMs onpeaenstoT no oopmyne:

N o= 24 (14)

rae tni— Bpems HaxoxeHnsa NudiTa B pexmmMmax oXxujaHus B TeYeHne CyTok, 4.

B cnyuasx, korga nudpT BbIK/IOYAETCA Ha ONpefesieHHoe BPeMs, BPEMS pexvma OXxugaHus cnegyet
onpeaensTb C y4eToM 3TOro o6cTosTeNbCTBA.

5.3.3 BpeMeHHble COOTHOLIEHUA MEXAY PeXMMaMMN OXNLaHUA pa3nyHblX yPpOBHEN

[HeBHOe 3HepronoTpebrieHne NUTa B pexmmax OXuAaHua MOXeT BKwoyaTb B cebs cnepyrouime
BPEMEHHble cCoCTaB Ao Me:

a) BpPEeMEHHOl MHTepBas pexunMa 0OXUAaHUs NepBOro YpoBHA OT MOMEHTA OCTAHOBKM [0 BXOXAEHUS
B 5-MUHYTHbIi pEXWUM 0XUAaHNA BTOPOro ypoBHSA 2w,

b) BPEMEHHOI MHTepBan OT Havana 5-MWHYTHOTO pexuma OXMAAHUS A0 BXOXAEHUS B 30-MUHYTHbIN
PEXUM OXMUIaHUS TPETLETO YPOBHSA

C) BPEMEHHOIN WHTEepBas/ pexumMa OXuAaHus TPeTbero YPOBHSA, HAaYMHAOWMIACA Noc/e BXOXAEHUS
B 30-MWHYTHbI PEXUM OXMAAHNS TPETLEro YPOBHSA $BS0,

PacnpegeneHvne BpeMeHU HaxoXAeHUA N ta B pas/iMyHbIX YPOBHAX PEXMMOB OXUAAHUA NPUBEeLeHo
B Tabnuue 4.

B KOHKpeTHbIX Cyyasx AN U3BECTHbIX PeXUMOB paboTbl MMATOB pacnpejesieHne BpeMeHn Haxoxe-
HVA NndbTa B Pas/INUHbIX YPOBHAX PeXuMa 0XXnaaHns MOXeT ObiTb onpefesieHo MeToAaMu MoAeIMpoBaHus.
B 3Tux cnyvasx pesynbtaTbl MOAENMPOBAHNA [O/TXKHbI 6bITb OKYMEHTa/IbHO 3ahKCMPOBaHbl BCOOTBETCTBUN
C pasgenom 8.

Ta6nuuya 4— PacnpefeneHvie BpeMeHU HaxoXAeHUs NuTa B pexrMax 0XnaaHusa pasnyHbiX ypoBHel

Kateropusi ucronb3oBaHus 1 2 3 4 58

13 23 36 45 42

BpemeHHble OTHOWeHNA. % a-S 55 45 31 19 17
10 32 32 33 36 41

5.3.4 CyTou4HOe 3HepronoTpebrieHne B pexnmax oXxXungaHus
CyTouHOe 3HepronoTpebeHne B pexmMax 0XXnaaHus paccunTbiBaloT No hopmyie

PIM~" (PA « +P'JPus +PsnAuy)'

raoe Pa— MOLLHOCTb, UCNO/Ib3yeMas B pexnme OXuaaHus nepsoro yposHsa. BT:



FOCT P 56420.2—2015

PM — MOLLHOCTb, UCNO/Ib3yEMast B PEXUME 0XWAAaHWs BTOPOro ypoBHS. BT;
30 — MOLLUHOCTb, UCMO/b3yeMas B pexvuMe 0XUAaHUsA TPeTbero ypoBHs. BT,
R# — OTHOCUTENbHbIN NOKa3aTe b BpEMEHU HaX0XAeHUs N Ta B pexnme 0X1UAaHUS NEePBOTo ypoBHS. %0
Rsa — OTHOCMUTE/IbHbIVi NOKasaTe b BpEMEHN HAXOXAEHNS TMITA B PEXMME OXUAAHNS BTOPOTO YPOBHS. %:
Rstso — OTHOCUTE/IbHbII MoKa3aTeslb BPEMEHU HaXOXAEeHUA MUAITA B PeXUMe 0XUAaHNUSA TPETLETO YPOBHS. %;
EmM— cyTouHOEe 3HepronoTpesGieHne B pexnmax oxuganus. BT u.

MpumeuvyaHnune — Ecnu nocne nocnefHel noesaku, COBepLIEHHON NN TOM, OTCYTCTBYeT U3MEHEHNe mexnay
3HAYEHUSAMMN MOLLHOCTU & 5-MUHYTHOM peXxume OXugaHua BTOPOro ypoBHS U B 30-MUHYTHOM pexume OXuaaHusa TpeTbero
YPOBHSA, TO BpeMeHHoe OoTHowWweHne Rsno gob6aBnseTca K npefwecTByloWwemMy BpeEMEHHOMY OTHOWEHUIO Ras. unn ecnu
OTCYTCTBYET U3MEHEeHMNe MeXAy 3HAYEHUSAMW MOLWHOCTU B pPeXuMe OXULaHWS NepBOro YPOBHA U B 5-MUHYTHOM pexume
0XWAaHUA BTOPOro YpPOBHS, TO BPEMEHHOe OTHOoWweHne A*B gob6aBnaeTcsa K npejlwecTBylOWEMY BPEMEHHOMY OTHOLWe-
HUO Ru

5.4 O6uwee aHepronoTpebieHne B CyTkn
CyTouHOe 3HepronoTpebneHne onpeaenstoT no opmyne

(16)
roe Ea— obuiee cyTouHoe aHepronoTpebneHne. BT mi.
5.5 O6uwee aHepronoTpebrieHne 3arog
"opoBoe aHepronoTpe6ieHne onpeensaoT no gopmyne
Ey ~ Eadap a7

roe Er— rogoBoe aHepronoTpebniexve. BT m;
dd>— uucno gHeli paboTbl MMdTa B roa,
Ecnu nudpT oTKNIOYAOT Ha onpefeneHHble AHN (Hanpumep, Ha BbIXOAHbIE WAV NpasgHUKK), Yucio pa6o-
YMX CYTOK B FOAY MOXET 6bITb YMEHbLLEHO Ha Y/C/I0 CYTOK, B KOTOpbIE NNT OTK/OHAIOT B TEYEHNE rofa.

5.6 MeTogonpeAeneHuns cyTOYHOTO 3HepronoTpe6aeHUs Anis TMTOB C CUCTEMAMN Pe3epPBHOTO
NMUTaHWs U CUCTEMaMM pekynepaumm

MprMMeHNTENbHO K NMdTam € cucTeMamu pe3epBHOro NUTaHWS U cUCTeMamun pekynepauuu, NCNosb-
3y MM AaHHble CUCTEMbI BO BpEMSA HOpMasbHOl paboTsl B TeueHne 24 4, Bce aHepronoTpebaeHne nugra
[OMKHO ObITb M3MEpPeHOo, paccyMTaHO WM CMOAENMPOBAHO C MPUMEHEHUEM MEPEYUNCIEHHbIX HUXE
ycnoBwii:

a) cuctema pe3epBHOro NMTaHWs A0/HKHA HAXOAWUTLCS B O4HOM U TOM XE COCTOSIHUU 3apsiia B Havane un
B KOHL,e 24-4acoBOro nepnoaa;

b) 4MCNO NYCKOB B CyTKM — B COOTBETCTBUM C Tabnuuen 1;

C) cpepHee paccTosiH/e Noe3Akn — B COOTBETCTBUM C Tabnuueli 2;

d) cpepfHsia 3arpyska kabvHbl — B COOTBETCTBUM C Tabnmuei 3:

€) NpoLEHTHOEe OTHOLLIEHME BPEMEHMN BO BCEX PEXMMAX OXUAAHUS — B COOTBETCTBUM C Tabnuueli 4.

Mpv ucnonb3oBaHMM MeToga, MPUBEAEHHOTO B pasaesne 6. cnegyeT NPUMEHSTb TO/TbKO KOMOVHMPOBaH-
Hylo knaccudukaumio no Tabnuue 7. Obuiee cyToyHoe NoTpebeHne aHeprum AO/MKHO HenocpeacTBEHHO
CpaBHMBATbLCSH C KNacCUUKaLMOHHbIMU NMOPOrOBbIMY 3HAYEHUSIMU, 3aflaHHbIMU B Tabnuue 7, AN onpege-
neHuns knacca aHeproathekTUBHOCTH.

6 Knaccudpmkaumsa sHepretndeckom adodpekTMBHOCTM AndpTa

6.1 O6wwue nonoxeHns

B HacTtoswem pasgene onpefefnieHa MeToguvka knaccudukauum aHepretTuyeckoin adpeKkTMBHOCTH
nudra.

[aHHaa meTofmMka knaccudukaumm npyuMeHMMa K HOBbIM U HaxoAsaLWMMCS B aKcnyaTauum nudptam m
OTHOCUTCA TONbKO K eAMHUYHbIM n3genmaM. OHa MoxeT ObiTb Takke UCMonb3oBaHa AN Knaccudukauum
nnTOB Nocse MogepHu3aLuu.

[aHHaa meToauka MOXeT 6bITb OCHOBaHA Ha 3HAYEHUAX, U3MEPEHHbIX Ha NN Te, NOMYYEHHbIX MyTeM
MOZenNnpoBaHnsa WAN BbIYNCAEHNA NO NACMOPTHLIM AaHHbIM U3rOTOBUTENS.

MeTog onpegenenus aHepronotpebnenna gns 6a3oBOro umkaa Wi ANsS cpegHero uukna gaet BO3-
MOXHOCTb CPaBHEHUSA Pa3/INYHbIX MPOEKTOB HOBbIX UM MOAEPHU3UPYEMbIX N TOBbLIX YCTAHOBOK.
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6.2 [lokasaTenb ypoBHSA aHepronoTpebneHus nudTa B pexmme ABUXEHNSA
YaenoHoe aHepronoTpebneHve B pexvMe ABMXEHUS A8 CPeSHErO UyKa nepefBmkeHns onpeaensioTt
no dopmyne
_ 1000 ktEn (18)
20S..

roek, yaenbHoe 3Hepr0n0Tpe6neHMe B pexunme ABMXEHNA B CpeaHEM LUKNe.

kL — koachhuumeHT 3arpysku cornacHo 5.2.6;

Q — HOMMWHanbHas rpy30nNoAbLEMHOCTb, Kr.

MokasaTesib ypOBHS 3HepronoTpebneHuns nudTa B pexumMe ABMKEHNUS YCTaHABNNBAOT B 3aBUCUMOCTU
0T 3HAYeHUS yAEebHOT0 3HepPronoTpebeHns B pexvMe ABMKEHUSI B COOTBETCTBUN C Tabnuuel 5.

Ta6nuuye 5— MokasaTtenn ypoBHS 3HEpPronoTpebaeHus nudTa a pexume ABNKEHNS

YgenbHas aHeprus B pa6ouem

COCTOSIHWY 40151 CPEAHETO LMKIa
<0 72 <1,08 <1.62 <243 <3,65 <547 <5,47
nepenBuKeHuns,

YpoBeHb aHepronoTpe6ieHns 3 4 3

6.3 [okasaTenb ypoBHSA NOoTpebaseMoii MOLWHOCTYN

YpoBeHb NoTpe6sieMoli MOWHOCT NUdTa B peXUMax oXnaaHus ycTaHaB/IMBalOT B 3aBUCMMOCTH OT
3HavyeHus noTpeb6emMoli MOLHOCTM B COOTBETCTBUN € Tabnuuei 6.

Ta6nuuya 6— lNokasaTtenb ypoBHA NoTpeb6nseMoii MOWHOCTM NuTa a pexnme oxXugaHns

MoLHOCTb 0 pexuMax
oxungaHusa BT
Moka3aTeNlb yPOBHSA
noTpe6nsemMoii MoLHOCTH

b50 | <100 <200 i.400 1800 -116CO >1600 |

3 4 5 6
L

6.4 Knaccudumkaumsa aHepreTuyeckoin acpekTnBHoCcTu nudta

Knacc aHepreTuyeckoli athhekTMBHOCTM NUdpTa yCcTaHaBIMBAKOT NyTEM CPaBHEHUSI CYTOUYHOTO IHEPrO-
noTpebeHNA. BbIYMCIEHHOIO COr/TacHO 5.3.4. C MOPOroBbIMY 3HAYEHUSIMU, BbIYUCNIEHHBIMI MO NokasaTensim
ypoBHeli 3hheKTUBHOCTY ANA pexmma ABUXEHNS B COOTBETCTBUM C TaGNNLEi 5 1 pexuma oxmaaHus B cOOT-
BETCTBWM C Tabnuei 6.

Ecnn ToyHoe yncno noesfok na U3BecTHO U3 M3MepeHI/II7I NN TeXHUYECKNX yCJ'IOBI/II\/‘I, TO Mnoporosble

3HaYeHus1, KOTopble J0/DKHbI OblTb NMPUMEHEHbI B Tabamue 7, AO/MKHbI 6bITb paccuMTaHbl C UCMOJIb30BaHNEM
3TOro 3HayeHus nd.

Ecnn TOo4yHOe 4uc/io noes3fok na Hem3BeCTHO, HO OLEHEHO WM U3BECTHa oOXujaemas Kareropus

NCNoJsib30BaHuA, Toraa nNnoporoBble 3Ha4eHNA, KOTOpPble AO0/DKHbI 6bITb NPUMeEHEeHbI BTabnuue 7. [OMKHbI ObITb
paccunTaHbl C UICNOMIb30BaHNEM CPefHero 3HayeHns Ans nd, B3atoro ns tabnuubl 1.

Ta6nuuya 7— Knaccugukauma aHepreTuyeckoint adhhekTMBHOCTM NN TOB

Knacc aHepreTnueckoii achchekTnBHOCTH MoTpe6neHne aHeprum 3a cyTku, BT*y
EaSO”-Q-n"SANI000+SO-f,*.
E<S1.08Q-nlyS#v/1000+100-ffV
Ed<zi.e2Q-n<fsl,ntx)o+200tnr

5,<2.43-0-nd’S,,/1000+40(H"

E<<3,85"Q-nemSY NOOOFHOOmV

m m O O

Ed<5.47-0-nd-S*/1000+1600-f/v

£d<5.47<0-nd-S",/1000+1600
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MpumeyaHune — Knacc 3HepreTVIHeCKOI7] adphekTMBHOCTUN NudTa, OI'Ipe,qel'IeHHbIVI pacyeTomMm, MOXeT OT/IM4aTb-
CA Ha O4WH KNacc BbllWe UM HMXKe B CpaBHEHUM C 3KCniyaTayMOHHbIMU YC/TIOBUAMMU.

6.4.1 NHdopmauma o knacce aHepreTuyeckoin adhPeKkTUBHOCTM NG TOB, BblIMyCKaeMbIX
B obpalieHue

6.4.1.1 WNHdopmaums o knacce aHepre TUYeckon appek TUBHOCT MNNG T OB JO/MKHA 6bI T b BKIOYEHA
B JOKYMEHTaumio, npuaaraemyto kK nocTasnsemo»* nup Ty

MHdhopmauns 06 aHepreTuyeckol acppek TBHOCT M NN T OB JO/MKHA BKOYATb B Ce6s:
UHhopmauuo 06 n3roToBuTeENe:
Mofenb (HazHadyeHue) nudTa;
HOMMWHasbHY0 rPy30N04bEMHOCT b:
ypaBHOBeLUVBaHMe NpoTUBOBECA:
cpefiHee yCKOpeHue npmpasroHe:
MaKCHMasibHOe YCKOpPEeHWe Npu pasroHe.
Knacc aHepre TU4Yeckoi appek TUBHOC T U.

Mpu nepmoanyeckoin KOHTPO/IbHOV NPOBEPKE HA MecTe aKcnyaTauuy pekomeHgyeTcs oTpaxaTb
cnefyouine fjaHHble:

- MOLLHOCTb B pPeXMMe 0XUaHNA NepBOro YpoBHS;

- MOLLHOCTb B PeXVME 0OXMNAaHWNA BTOPOro yPoBHS:

- MOLLHOCTb B pEXUME OXNAAHNSA TPeTbero ypoBHs:

- OCHOBHOWi TOKB pexume gBmkeHus (B kaxon dase).

- OCHOBHOW T OKB peXumax 0XxvgaHus (B Kkaxxgoin gase).

- HanpshKeHue NUTaHus:

- BCMOMOraTe/lbHbIi TOK B PeXUMe ABKEHNS:

- BCMOMOraTe/NbHbIA TOK B PeXnMax 0XuaaHus.

6.4.1.2 CTaHgapTHbleycnoBusa 4na onpegeneHuns nudToB, BbiNyckaeMbiX B 06palyeHme

[Ana obecneyeHnss BO3MOXHOCTMW COMNOCTAaB/EHNA 3HEpreTnyeckoin adpekTUBHOCTM NN TOB
pPasnnyHbIX KOHCTPYKLUIA, BbiNyCKaeMblx B obpalyeHvne Ha TeppuTopun Poccuiickoih ®egepaumu, T. B. [0
X MOHTaXa Ha obbekTax akcnayaTauuu, npu onpegeneHun, pacieTe UAM MOAENMPOBaHMN KX Knacca
3HepreTnYeckon atheKTMBHOCT M HEOOXOANMO NPUMEHAT b HXENepeuncneHHble yCloBUs:

- KaTeropus Ucnonb3oBaHnsa 3. UHTEHCUBHOCT b UCNONb30BaHNUA — cpefHas (Tabnvua 1):

- MPOLEHTHOE OTHOLWeHNEe CpefHero paccTosHUSA noe3akn — 44 %. 4yncno ocTaHoBOK 6oblue 3
(Tabnuua 2);

* BpeMAHaOTKPbITUE, HAXOXAEeHVEe BOTKPbITOM COCTOAHUN U 3aKpbITWe ABepeli nuTa Ha aTaxax
ta=10c.

MpumeuaHue — Mcnonb3oBaHue KOPOTKOro UMKNA A/ ONpeAefieHus Knacca aHepreTuyeckon adek-
TUBHOCT U NG TOB. BbINyCKAEMbIX B 06palLeHne, He 06532 T e/bHO.

7 YpaenbHOe aHepronoTpebneHne nugta B pexnme gBUKeHNS
ans 6a3o0BOro uMkia

YpenoHoe aHepronoTpebrieHne B pexunmMe ABmKeHUs £. , 419 6a30B0Oro LuKIa MOXeT 6bITb paccumTaHo
CyMeTOM 3HayeHuss £,., nosyyeHHoro B cootBeTcTBum ¢ FOCT P 56420.1 (MCO 25745-1), n onpefesieHo
no cpopmyne

E g 1°QQE- (19)
A 20SIC '

raoe E...— yaenbHoe 3Hepron0Tpe6neHV|e B peXumMe ABNXEHUA B 6a30BOM uukne. \ ]}
p Kr M

8 OT4YeTHOCTb

Pe3ynbTaTbl OLEHKN 3HEepreTUYecknx xapakTepucTuk MgTos ohopmasaIoT JOKYMEHTalbHO, OTYETOM
(nnn NpoTOKONOM), KOTOPBIN J0MKEH BKIOYATL B Ce65 creaytoLee:

- HaumeHOBaHWe N3roToBUTENS;

- MecCTO YCTaHOBKN NMUdTa;

- TMn nndTa;
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™n npueoga nuiTa;
HOMUWHaNbHYIO FPY30M04bEeMHOCTb, Kr:
HOMWHa/LHYI0 CKOPOCTb, M/C;
BbICOTY Nogbema, M,
4YKC/0 OCTAHOBOK;
4KC0 MYCKOB;
Kareropuio ncnonb3osaHuns (1—6):
MOLLHOCTb B peXVMe 0XuaaHns nepsoro yposHs Pid, BT;
MOLLHOCTb B PeXuMe oXugaHusa BToporo yposHsa P.(Y BT;
MOLLHOCTb B peXnMe oXuaHus TpeTbero yposHs Paao, BT;
4yncno pabounx CyToK B rogy:
NPOrHo3npyemMoe rogosoe aHepronoTpebeHune. kBT su;
BpeMsA nepexoja B pexunmMe oXuaHus BTOPOro ypoBHs, C;
BpeMs nepexoa B pexvmMe 0XuaHua TPeTbero yYpoBHs, C;
BpeMS BbIX0[a U3 pexunmMa 0XuaHus nepsoro ypoBHs, C;

/ MBT u\.

yaenbHoe aHepronoTpebaeHne B pexvmMme ABMXKEHUA 418 CPeHEro Lukna nepeasxeHus, )
i Kr-M )

Knacc aHepreTMyeckoi agphekTMBHOCTH NndpTa:
yfienbHoe aHepronoTpebaeHne B pexvme ABMKEHUS 411 6a30BOr0 Lykna, 1M I;
AaTy NpoBeAEHUS OLEHKMN IHEPreTUYeCKNX XapakTepucTyK.

11
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MpunoxeHne A
(cnpaBouHOE)

MpumMep pacyeTa Knacca aHeproadPeKTUBHOCTY NN Ta, HAXo4ALWerocs B aKcnayaTaymm

A.l MapameTpbl nudTa

HomMunHanbHas rpy3onogbemMHOCTb Q . . . 1500 «r;
HomMunHanbHas ckopocTb V . 2.50 wmlc:
BbicoTanogbema 75 m;
UNCNO0 3TAME M v 20.

NIndT C KaHaTOBEAYLW MM LUKNBOM

YpaBHOBelIMBaHue 50%;
YckopeHue a . ... 1.0 m/c2;
CpeAHunii pbiBOK/... 1.25 m/c3.

A.2 [laHHble, onpejesiseMble U3MepPeHUeM, MOAe/IMPOBaAHNEM UIN pacHeToM

Yuncno noe3aok 3a AeHb na
MOLWHOCTb B peXnmMe 0XnaaHua nepsoro yposHs Pa ...
MOLWHOCTb B pexume 0XxuaaHuss BTOPOro ypoBHs Ps5 ...
MOLWHOCTb B pexume 0XxuaaHus TpeTbero ypoBHsa Pii30 .
3HepronoTpeb6aeHne B 6a30BOM LuKIe £10
PaccTosiHne KOpPOTKOro uukna
JHepronoTtpe6seHne B KOPOTKOM Lukne EIC. . ...

750 (kaTeropus 4);
500 BT;

A.3 [aHHble n3 Tabnuy

CpefHsis noesaka
CpefiHsis 3arpyska KabuHbl.
KoadpdpumumeHT 3arpy3km kL

... 44 % (3 Tabnnubl 2).
..3.5 % (13 Tabnuubl 3);
0.94 (5.2.6).

A.4 Pacuet

sav=0.44 75=33 M.
&(’7°-12°)/(7S - SOV2 = 1 BT-4/™m;
Es,c=(170-2 1-75)72= OBT-u;
fray=2 1 33*2 10=86 BT u.
Eftj=(0.94 750 «86)72 =30.315 BT -u.
tav=33/2.542,5/1 #1/1.25 ¢8=24.5c.
/frf= 750 +24.5/3600 =5.10 vy;
/.,=24-5.10 =18.90 y;
£7=18.90 (500 45+ 300 18+ 120 37)/100 =6.112 BT *y;
Ea=30.315+6.112 =36.427 BT *u.

A.5 PacyeT noporoBbiX 3Ha4YeHU o6wero noTpebneHna 3a cyTkn N onpegesieHne Kknacca aHeproa pekTme-
HOCTW no Tabnuue 7

Ey=36.427 365 = 13,296 kBT *u (365 cyT/r);

£spc= 1000 0.94 86/(2-1500-33) =0.82 MBT -u/kr m.
£i(V=1000 170/(2 1500 75)=0.76 MBT *u/kr m.

A. £di0,72 1500 -750-33/1000 + 50 18.90=27.675 BT u.
B. Ea<1.08-1500-750 33/1000 ¢ 100+18.90 =41.985 BT-y;
C:

TN T OTHOCUTCA K KNnaccy aHeproadekTMBHOCTH B.

12
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MpunoxexHne OA
(cnpaBo4YHOe)

Mpumep pacyeTa nngTa, BbiNyCckaeMoro B obpaljeHme, Ha OCHOBE CTaHAap T HbIX
NCXOAHbIX AAHHbIX NPU U3MepeHnn B 6a30BOM LUKIe

AB.1 MapameTpbl A Ta

HomuHanbHasa rpysonogbemMHocTb O 1500 ka:

. 2.50 m/c;

HomuHanbHaa CKOpocTb Y. . .
BroicoTanogbema
NncT c kKaHaTOBEAYL UM WWKUBOM

Y PABHOBELUMBAHMUE c..eeiiuiiiiieeeeie ettt et ea et st et e e e e e 50%:
YckopeHue a .
CpefHunii pblBOK]

0B6.2 faHHble, onpejenseMble U3MEPEHNEM, MOJE/IMPOBAHNEM UM pacie TOM

MOLWHOCTb B peXnmMe 0XUAAHNA NEePBOro YPOBHA P A i
MoOLWHOCTb B peXxume 0XuaaHua BToporo yposHa PS(J....
MOLWHOCTb B peXunmMe 0XuaaHns TpeTbero ypoBHs Pst30.
JHepronoTpebneHne B 6a3oBoM Uukne Ele

0B.3 CTaHfapTHble faHHble U3 Tabnuy
Yuncno noesgok 3afjleHb (N j..

CpegHasa noes3fgka
CpepHana 3arpyska KabuHbl

... . 300 (kaTeropua 3) (3 Tabnnysl 1);
... 44 % (M3 Tabnuuybl 2);
..... 3.0% (u3 Tabnuuybl 3);

Koo rLmMeHT 3arPy3KM (KL) oo e 0.95(5.2.6):
Bpems Ha 0O TKpblBaHWe, HaxoX/jeHne B 0T KPbl TOM COCT OSHUU
1 Ha 3aKpbliBaHue gBepeii HaaTaxax (th) . .. » e TSR 10c.

A6.4 PacueT

3ay=0.44 75=33m.
=170 33/75=74.8BT my;
EA=(0.95 300 74.8)/2=10.659 kBT u:
tav=33/2.5 +2.5/1 +1/1.25 + 10=26.5c:
t<3=300 26.5/3600 =2.21 v;
tnr=24-2.21= 21.79u.
Enr=21.79 (500 36 +300-31 + 120-33)7100 =4.054 kBT *u:
Ea= 10.659 + 4.054 = 14.713kBT u.

N B.5 PacyeT NnoporoBbIX 3Ha4YeHUli o6uiero noTpe6aeHnsa 3a CYTKM 1 onpeaenieHne knacca aHeproad g ek-
TUBHOCTM no Taénuue 7

A. EdSO0,72 1500-300 m33/1000 + 50 m21.79 = 11.781 KBT v;
B. Ea€1.08 1500 300-33/1000+ 100 21.79 =18.217kBT u:
C

Nnp T oTHOCMTCA KKNaccy aHeproad @ ekTnBHocT” B.

13
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MpunoxexHvne b
(cnpaBouHoOeE)

Mpumep odhopMNeHUs aTUKe TKN MapKUpPOBKN nudTa
no Knaccy aHeproapPeKkTMBHOCTH

M3roToButenb Knacc aHepreTuyeckoii adhpeKkTMBHOCTM Nudta

HanmeHoBaHve

Tun. mogens nugta

HomuHanbHas rpy3onogbemMHOCTb, Kr

Knacc aHepreTuyeckoin acphekTuBHOCTM

HomuHanbHas ckopocTb mi‘c
nugpta A. cornacHo FOCT P 56420.2

</CO 25745-2 2015)

[laTta ohopmneHna aTuKeTKu

14
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MpunoxexnnellB
(cnpaBouHoe)

ConocTaBneHne CTPYKTypbl HACTOALWEro cTaHAapTa co CTPYKTypoli
NPUMEHEHHOro B HOM MexayHapogHoro ctaHgapta NCO 25745-2:2015

Ta6nuya OB.1
CTpyKTypa HacTosLLero crtaHaapTa

O6nacTb NnpUMeHeHus
HopmaTnBHbIE CChINIKK
TepMuHbI, onpeaenerHus n ycnoBHble 0603HauYeHNn

Cnocobbl NONyYeHUsa n aHanmsa gaHHbIX

O b W N e

PacueT aHepronotpe6aeHus

6 Knaccudukauunsa
nugpra

3HepreTuyeckoid AP eKTUBHOCTMN

7 YpenbHoe 3HepronotpebneHune nudTta B
ABWXEHNUS AnsA 6a30BOro uukna

pexumve

8 OTYeTHOCTb

MpunoxeHne A (cnpaBouyHoe) Mpumep pacyeTa knacca
3HeproaekTMBHOCTU NuTa, HaxoAALWErocs B aKCNy-
araymm

3.2 YcnoBHble 0603HavYeHns

MpunoxeHne A (cnpaBo4yHoe) Mpumep pacyeTa nud-
Ta. Bbinyckaemoro B o6paljeHne, Ha OCHOBE cTaHAaap-
THbBIX WUCXOAHbIX AAHHBIX NPU U3MepeHuu B 6a30BOM
uukne

MpunoxeHne OB (cnpaBoyHoe) Mpumep odopmaeHus

3TUKEeTKN MapkMpoBkM nNudTa no knaccy aHeproad-
(eKkTuBHOCT YU

MpunoxeHune B (cnpaBoyHoe; ConocTtaBaeHne CTPYKTy-
pbl HACTOALWEro CTaHAapTa CO CTPYKTYpPOii NPUMeEHEHHOro
B HEM MexAyHapogHoro ctaHgapta NCO 25745-2:2015

CTpyKTypa mexayHapogHoro ctaHgapta MICO 25745-22015

1 O6nacTb NpUMeHeHUs
2 HopmaTtuBHbIE CCbINIKMN

3 TepMuHbl 1 onpegeneHnsa

4 Cnoco6bl NONYYEHUst U aHanun3a faHHbIX
5 PacuyeT 3HepronoTpebneHus

6 Knaccudukauma ahpekTnBHOCTH

nupTta

aHepreTnyeckoi

7 YpenobHoe aHepronoTpe6rieHne nudTta € pexume
LBUXEHUS AN 6a30BOr0 UMka

8 OTuyeTHOCTb

MpunoxeHne A (cnpaBo4yHoe) PekomeHAauum no BbiGopy
MCNONb30BaHUA KaTeropuu

MpunoxeHune B (cnpaBouyHoe) Mpumep pacuyeTa knacca
3Heproa hekTUBHOCTM NuTa, HaXo4sILLerocs B aKCNy-
aTauum

MpunoxeHue C (cnpaBo4yHoe) CMMBO/IbI

Bu6nnorpadgusa

15
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YK 692.66:006.354 OKC 91.140.90 OKT148 3600

KntoueBble croBa: CpefHUn UMKA ABWXEHUS nAudiTa, KOIMAULMEHT Harpysku, KOPOTKUWA LMKN ABVXEHWUS

nupta, noesaka (noesaku)

Pepaktop O.A CTonnosckas
TexHuyeckuii pegaktop B H. Mpycakosa
KoppekTop /1 C JlbiceHko

KomnbioTepHas BepcTka W.A HaneukunHoun
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