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rocT 33660—2015

Mpeancnosue

LlanK, ocHoBHBIE NMPHHMEWNE 4 SCHORHOW NOPAGOE NpoBE0eHHA paloT No MEMroCyJapCTREHHDHE CTakH-
OapTuaaukl yoTakoenessl FTOCT 1.0—=2015 «MexrocyoapcTeeMHaR CHCTEMAa CTaHZapTHIaAUWWK. OCHoaHbIe
nonoeedkdan W FTOCT 1.2—2015 «MewrocygapgcTBeHHan CUCTEMa CTaHgapTWIauMy. CTanaapTel MEMTOCY-
OAPCTREHHEE, NPABKNE W PEXCMEHIAUAN N0 MEXTOCYIAPCTEEHHOW cTaHdapTraadkK. MNpasuna paspaboTiu,
MOWHATHA, ODHOBNEHKA W OTMEHE »

CeeneHMda O cTaHgapTe

1 NOOMOTORNEH TexHHUYecKkuM EOMATETOM N0 CTAHOADTHIAUMM Poccuickol degepadun TE 061
tBeHTHNRAUMA W KOHAWUWOHKWpoBaHWE », PefepanbieiM rOCYJaPCTEEHHBIM YHATAPHBIM NPEINPUATHEM «Bca-
POCCHACKHA HayHHO-WCCNEIoBaTeNLCKNA WHCTHTYT CTAHOAPTHAAUKK W CEPTWDHEALWA B MALWWHOCTDOR MM
(BHHUHMHMALL Ha ocxope coBCTBEHHOM ayTeHTHYHOTD Nepeataa Ha PYCCEWA A3bK aHMOoR3bYHON BEDTHM
MEHOYHIPOOHOTD CTAHZAPTA, YHAIIHHOTD B NYHKTE S

2 BHECEH denepantHiiM areHTCTEOM N0 TEXHHYECEOMY DEMYIMDOBIHKIO 1 METPoNCTK Poccrickod
degepaynn

3 MPHHAT MesrocydapcTEEHHEM COBETOM NG CTAHDADTHIZLWK, METRLNOMA W CEpTHMMKALMK NO Ne-
pendcxe (NpoTokon ot 10 gexabpa 2015 . Ne 48)

3an PHUHATHE NPoronoCosannia

Kpi}'!l.l'_'t' HEMMEHDEARWE CTPpatE Kaoa CTHAHE DUEDELL;EHHL'!E' HAMMEHOEAHHE HAULADHAINEHTON

o ME AT 3166 00497 no ME JHCO 1186} 004—97 SRTAHA NS CTAHOAPTAIAUAR
Aappbainxad AL AzcTaHgapT
ARBEHIEA Al Flrraranormee PacnyBned ApseHnA
banapycs BY lNoccrannapr PacryBnuen Benapycs
Huprazug kG KelpresacrannagpT
Pocong Ru Paccranpapr
TamgsukercTas Td TaasKECTHHOApT

4 Mpuraizos DenepansHorn AareHTCTES N0 TEXHHYSCKOMY PECYMIMOOBAHKID W METpononM o7 25 Man

2015 Ne 404-CT MesrocydapCTEeHHbIE CTAHOaPT BESLEH B D8ACTEHE B RAYECTRE HALUWOHANSHOND CTAHaARTa
Pocowidczos Pegepaddr © 1 weona 2017 1

& HacToAwMA cTaH apT ABNAETCA MOOHMUHPOBIAHHEIM NO OTHOWEHAKS K MEKIYHADOGHOMY CTAHOAPTY
150 127582010 «BentunaTopel. Knacckudykausa no spdektiaHocTvs («Fans — Efficiency classifications,
PCD). Mpw 3Tom QONONHATENLHBIE CROBE [HRaisl, CoLIMKG), BIUBHEHHLIE B TEKCT CTAHOAPTa ONA y4aTa no-
TpeDHOCTER HAUWMOHAMBHBIX AKOHOMME CTPAH, YEA3IEHHBIX BLIWE, WUNK oCoDBHHOCTER MENIOCYDapCTBEHHOA
CTRHAAPTHIALMK, BulOENeHbl NONYHHOHBIM KYPCHBOM, 8 0DLACHEHHE NDWYHH HX MCIONEI0EAHMA NPUBEREHO
B CHOCKAR,

CCBiNKW HA MERIYHAPOOHLIE CTAHIANTE JAMEHEH: B paigens «HopMaTuBHbIe CobINkMy W TEKCTE CTaH-
0AQTa COLMEaMK HA COCTRSTCTEYIOLWWE MAEHTHYHEE H MOGHEDWUAPCEIHHLIE MEKIOCYOADCTBEHHBIE CTAHSAPTLI.

Mufropmauma 0 3amMeHe CCeINOE NPHBE0EHA B SONONHRTENEHOM NpUnosend A

MexgyHapoaHeld cTaHgapT paspadfoTad TeXHWYeCKMM KOMWTETOM Mo cTadjapTtuaadun ISOTC 117
asBeHTURATOpE» MexayHapoaHol OpraH-daagny no cTakgapTriacsu (150).

OfHyMancibleé JIKIEMNNADE MERIYHAPOOHOND CTaHZapTa, Ha OCHOBE KOTOPROMD NOAROTORNEH HACTOR-
WK MERIOCYOApCTEEHHLIR CTAHOADT, H MEROYHAPOOHRIE CTAHGAPTE, HA KOTOPLIE JaHbl CCBINEW, MMEKITCA B
PagepansHoM MHPOPMALMoHHSM DoHaE TEXHWYECKME DErMaMeHToR ¥ CTaHgapTos

6 BEEAEH BTNEPBLIE

]
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Mughoprauus of UaMEREHLAX ¥ HacmoaiueMy cmandapmy nyinugremca @ exesodnonm uHgbopsMay -
OHHOM WRAZamens «Hauuonansbbie cMakdapmeis, 8 MEKCm UIMERBHNUD U MOND3sok — & ENCMECAYHIM
LHEPOpMALLONHIA Wiadamene « HaguosansHsie cmandapmeis. B ciyyas AepecMonipa (2amerbd) Wiy om-
tEkhl HACMOAWLE20 cmakdapma coomesmomayiowee yeedouneque Sydem onpinukoeanD @ exemecayHoM
WHEDODMALLOMHIM Yrazamene «Hayuworansnse cmandapme s, CoOmagmemeyinllan UHIDODMaLLUR, yeedon-
NENUE U MEeKcms JasMELLEKOMCA Makwe @ udghopManuarHol cucmende obilgs0 NanbInganus — Ha ohu-
HuAnEHoM calme DedepantHoa I2eHMomes M0 MEXHUNECKOM) DESYNUDOEaHIIo U MEMPOISaUY & Comu
Hmepsem (www.gostru)

& CTradfapTeidopn, 2016

B Poccudckoll Pefepaudy HACTOALMA CTAROART HE MOMET DbiTh NOMHOCTEED MK 93CTHYHO BOCNDOW -

BEdEH, THRAXWDOEAH W PACNPOCTPAHEH B Ka4ecTee ouUMansHoro vanawka Gea paipewenns DenepansHomo
BrEMTCTEA N0 TEXHWYECHOMY DEMYNUMPOBIHKIO M METPONOTHE
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EpeneHue

Mocnedwes QBCATHASTHE TOKAIAN0 HE TOMNSKD YEBEMNWYSEHHE LEH Ha TONNKED, HO ¥ Boe Dones WHpokoe
MEWIHAMKE TOMD, YTO PECYDRCHl MMOMAX WCHONaeMelX &ro BUOOB HAXOOATCA Ha voxode. CylecTRyYeT Tamke
MHEHXE, YTO WIMEHEHWE KMWMaTa NQoHCKOOWT W3-33 YBENWYeHHA B aTMocdeps YLOBHA YIMBKWCNOrD rasa.
Boe 370 33CTaBMN0 MHITHE CTPEHE NEPECMOTRETE METoObl BelpabaTeiBaH@s ¥ MCNoONBEI0BAHWA IHERTHI.

Tarum obpaiom, 8 UenAx Noaqepmadis JK0HOMAYEcKOrD pocTa CYLWeCTBYeT HEatX00 M MOCTE NOBkILLE-
HHA axeproadrderTHeHccT. [nA ators TpebyetcA, YToSk KITCTORKTENK yIYHLWANK NpoSETUpyemMoe oBopy-
pgosadwe, a noTpebuteny Gonee TpeboRaTansHo NOAXOGWITK K 20 BslGopy.

Cidepa MCNonbIonadns BENTUMATOPOE PaandHHB TANCE orpomua. My NnpUMesAioT B BEHTHIALMWMOH-
HE® CUCTEMaR, CHCTEMAaX KOHIWUMSHWPOBaHKA BO3OYXa, B PAINWYHbx TEXHCNOMMHNECKWY NpOLecoay [CywWwEa,
NHSBMOTDAHCTICRT), B NoOGa4e Bo3dyxa GNA fOpeHdA, B CeNbCHOM X03ARCTEE W T. 0. Bonee Tora, Beino yoTa-
HOBMEHD, 4TOo OHW NoTpebnamT npsdMepio 20 % Boel BeipataTouliBAEMOR B MEPE ANEETROIHERMAA.

BeHTUIALHOHHAA NPOMEILLNEHHOCTE TAKKES WMECT WHPOKYID obepy OeATENsHOCTA C DONbLWo@ QOommed
IKCHOPTE W NWUEHIMpoBaHKAA. ONA Toro 4Tode YEeaHTECA, 4TO XapaAKTEDHCTHEN ONpeRenaH o BEHTUNATORE
COWMHAKORL M0 BCEMY MAPY. DR paspatoTadsl Mex0yHapoaHele cTaidapTe. [Ans npasunsHoro nogbopa
obopyooBaHHA CNEQYET aHaTE XOTA Bl MEHWMYM CTAHAARTOR NG aHeproaddekTHEHOCTI. ONA WX BHEaperna
Owina pazpatoTads knaccddekaumMa, KoTopasa eknkwacT B ceba Habop granaioHos abekTiaHacTd. C paa-
BHTHERM TEXHONOMAW W NPOMIAGECTEEHHEX NPOUSCCOR MHHUMANLHEIE YPOBHK JBKTHaHICTI MOMYT BhiTk CO
BEeMEHEM NEPECMOTREHE W YBENWHEHI.

MemayHapoaHEK CTaHZapT MOKET WCNoNEI0NaTLCA YNeHamMK IZRoH0OaTENLHLIN ORIAH0E HNW penyna-
THEHEIMK OPraHaMK GNA CNpedenesra SyEyLIKE Lenai IE0HoMrd IHEPTIM.
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rOCT 33660—2015
(1ISO 12759: 2010)

M E X IO CY I APCTBEWHHUBGB H C T A HOAZPET

BEEHTHINATOPLI

Knacendmraura ne sdupekTHBEHOCTH

Fans. Efficiency classification

Harta esegesnn — 2017—07—01

1 OBnacTe NPUMEHEHUA

HacToRWKWA cTasgapT YoTaHaanuEseT Enaccurikau-io No 3HgekTHEHROCTY ONA BEHTHNATODOE BCEX
THMOE C NPpUBDOTH OT INEKTROOBWTaTENEd MoWHICTRIO oT 0,125 go 500 kBT, HacToAWKA cTaHgapT pacnpo-
CTDAHABTCA Ha BEHTUNATOPE C OTHPRTEM EAnoMm {(Bed Nnpuecgal v © NpUECOOM, 3 TAKKE HA BEHTIIIATODEL,
BYOAAWME B8 coCTan wigenuA. Npd 3ToM BEHTMNATOPR, HOTOPBF BX0OMT B COCTAE MANENWA, CNEAYET MCNkIThl-
BATH OTAETLHO.

HacToRLWMA CTaHOAPRT HE DACTIDOCTRAHRETEA HAa!

8) BEHTUMATOPEL, NPEOHAIHAYEHHRIE BNA CHCTEM NPOTUB00LIMHOR BEHTUNALMK,

b)Y BEHTUMATORE ANA OCYLLSC TENEHMA NQOMIEDOCTEEHHEE NEoURCCoR,

C) BEMTHNATODE!, NPAMEHAERMEE B 3BTOMOBWUNIAX, NORIOAX W CAMOMETaX!

d) BEHTUMATOPRE ONA NOTEHUMANEHD EIPHBOONaCHED CRE,

&) NepeHoCHBIE BEHTUNATORE! M BOAAYLHEE JaBeCk;

f} CTOVAHBIE BEHTHNATODE, MCNONB3IYEMEIE HA ABTOMODHANbHEIX CTORMKAX W NDH BEHTUNALWHA TYHHERSNA.

Mpumesanne — Cu. npunowadns G,

Hacmorwul cmasdapm perameddyomcs Uoiamesceams coesecmyqo ¢ MOCT J1867°.

2 HopMmaTHUBHLIE CCLINKK

B HacToRLWEM CTAMJARTE WCMHOMNLI0BaHSE HOPMATHEHLIE COBINEA Ha CRedyIOWHe MesrocydapCTEEHHBIE
CTEHOAapTRI

FCOCT 10827180 Benwmunamopel paduanktbie o oceebie. Memods aap0duHaMUyeckus Sensimakuio

FOCT 31861—20712° Benmunamope ApoMeiunestse, Hoxaiamend sHepaoacherkmMuaHocmy

Mpumedanve — TpH NOMLI0BAHKK HACTOALWMK CTAHZAPTOM LSNEcoabpasHo NPOSEPHTE O8RCTEWME GOhINoH-
Hbl% CTEHZAPTOE B MHPOPMAELAOHHDA CHETeME 0DWETD NONLI0EEHEA — HE odhHuransHoM CaiTe PagepanesHomn araHT-
GTEE A0 TEHWHESKOMY PEryNMPOEEHUE M METPONOHE B caTi MHTepHaT mny no axeragiory. pHiiopMauporHonMy yEaia-
TEN «HALHOHANBHNIE CTEHABDTEHY, KOTORLIA OMyBAMEDBAH MO COCTORHK HA 1 AHBADA TEKYLYEM MOE, W N0 BEMYCEAan
SHAMEBECAYHOND HHDoEMALWOHROM yxazaTens « HaywoHansHee cTAaHAaPTEIR 38 TERYILAA rog. Ecn cosnoqHBIR cTasoapT
IAMEHEH (MIMEHEH], TO NP NANLIOBAHWA HASTOALWNM CTEHOADTOM CRESYET PYROBOOCTROESTECR AMEHRHILLMM (EMEHEH-
HeIM) CTAHOEPTOM. Ecny cosnoyHesA CTaHOapT oTMeHaH Bes 3aMeHbl, 70 NONOEEHAS, B KOTOPOM O3HE CCeNEE HE Hand,
NPAMEHAETER B H30TH, HE JATRAMMBAMKILEA 3Ty COBUIEY.

" rOCT 31961 COOSERLIT MR ERLR, KOMOoHee SOMATHARIM HaoriorLu o cmandapim.

MzpgaHwe odHuransHoe
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3 TepMuHbl U onpegeneHna
B HAcTOAWEM CTAMIARTE NPUMEHEHE CIE8gyIoLWHME TEPMHAHE C COOTRETCTEYIOLMMI ONPEOGNEH WA

3.1 BawThunaTopbl. OBWKWe NONOKEHAR

3.1.1 penTinATep (fan) Bpawakwasca NonarcdHan MalvHa, KOTOPSA NONYYacT MEXaHWHeCHyY I JHEp-
MHIC W coBepwasT paboTy Hag raiom, obedHD HE NPEEWaWYI0 25 KsdEr, NoCpedcTeOM OOHOMD WNKW He-
CEONBKHE PABoHEX KONES © NONATHEM M, BilkBaRA TAkWM 05pa30M HENPEDLIBHOE TEYEHWE ra3a Yepes Hea.

MpumeqaHng

1 Benl WITATORE QE3O8MAKT NG TANY YCTaH0EEK, HAZHEYYEHWE, JBEMAHEHHED rEEH:Il:lE'ﬂH.HHCII;-;I CReEdEl 1B YUNODBHAM
SHLNNYaTaUWA.

2 G [1], eryHecr 3.1

3.1.2 paamep senTHnATopa D (fan size): MakcumaneHoe sHadeHie ddameTpa pabodero koneca no
BHELHHM KPOMEaM NONATOR, KEOTOPOE ARMAETCA CCHOBOH KOMCTPYELMK BEHTHAATODA.

2.1.3 npueoa (drive): YCTRORCTED. MCNONB3YEMOE ONA NDMBESEHMA B JeACTEME BEHTHAATODa, BEMKYA-
wee B cebR gB[raTent, MEXasW4eckyD TRAaHCMUCCHIO W CHCTEMY YIpaBneHina.

MpumMEYaAHNWRA

1 MpHMapaMH MEXZHAHSCKDA TRAHCMBCCHA ABNATCR DEMEHHEIE NPHEOL, CORSHHETENEHBIE MydTh.
2 MNprMepamMi CECTEMS YIRABNEHUA AENRONTCH SACTOTHEA NpeoBpazosatent, ANekTpoHHEIR KOMMyTarop.

314 BeHTHNATOP C OTKPLITLIM Banom (bare shaft fan). BestrnaTop Gea npuecga, obopyQoBaHHa ¥
AKCECCYAPOA (NPMHMagNesHOCTEA) (Ch. puoyHoK 1),

Mpumedanne — Cm. [1], myHer 312,

Pucynox 1 — MpUMep pagMansHorg BEHTHNRTOPE © OTHPEITEIM BENaM

3.1.5 penTinATop © npuBogom (driven fan) BedTUNATOD C OOHMM MK HECKONEMMHA Pa00HUMK Kone-
CaMK, OCHALLEHHBIA OBWTATENEM MO NOOENKHEHHBIR K HEMY, © WK DEa NPWMBOOHOMND MEXaHKIMA, © KODMYCOM
W CPEOCTREOM WIMEHEHHS YACTOTE BPAWEHWA [CM. PUCYHOR 2.

Mpumedadne — Cw. [1], myHer 313,

3.1.6 soaayx (air). Cokpaweqie 0na BeIDAXEHAR] « BOIOYE UMK ODYTOA rads.
Mpurmedanne — Cw. [1], nogpaznen 3.2,

3.1.7 cranpapTHiiA Boagyx (standard air): ATmocthepHul@ Boa0yx NNOTHOCTEG 1.2 ki’

MpUMBEYAHAR

1 AtaccheapHieii Boz0ys NpH Temnepartype 16 °C, naanasmn 100 000 Ma w oTHOCHTENEHDA BnasHocTi G5 % nueer
MRATHOCTE 1,2 KEIMS, HE 3TH YCMOBKA HE ABNAKITCA HACTEH ONPESENEHEA.

2 G [1], mogpaznen 3.3,
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F!.I
=]
@
N Py
Pud BASIHAA INEE rpuw:uan MOWHICTE HA NOAECDE AN CACTSEE YNODARNEREH | -GL NONEIELN MOWMOCTE

BENTHNATORD (D0baMiLH PACKDD, YMHOKEEH WA HO ROJAOE QUENTHAE ), O — NDTERd B yCTROACTEE QaryNHpDEAHWA M3CTOTR
. L .
BALISHEA (TENnD) b — NOTepd B A8aratens (TERNO); © = NoMEpEd @ PEMEHHOR Nepegade (Tenno);
g — NOTEpEE B NOQWANHEGEN [TENN0); @ — A3P00HnaMBYecas noTepn o pabouen wonece o copnycs (Tenno)

PucyHor 2 — Mpamep, NOXE3EIEAHUHA NOTEPH MOWHKASTH py pafore seHTMARTORA

3.2 Buokl cTeHgoB ANA WCNLITAHWE NO THNY pacnonoxeHWs Bo30yXoponon

MpumMmesanne — CM. prcysok 3w [1].

321 crern Tana A (installation category A). MonieTatenerbd CTEHD, COOTBETCTEYIOWKWA KOMNOHOBKE
BEHTHNATORE. CEODOaHBIR BAOO ¥ BEXOA.

3.2.2 etenn Tina B (installation category B MoneiTaTeNeHeld CTEHA, COOTEETCTEYVIOWHE KOMNOHOBKE
BEHTHNATORE. CEODOOMBIA BXO0 ¥ BRXOO B HarHeTaTene el TpySonposog.

3.2.3 crenp Tuna C [instaliation category C): MoneTaTensHel cTeHL, COOTRETCTEYIOWMA KOMNOHOBES
BEHTHNATOLE. BXO0 M3 BCACLIBEWEre TRYEONDoROO0A W Ce0loqHMA BN,

3.2.4 crenp Tna D (installation category D). McneimatensHsid cTerd, COOTBETCTEYIOWWE KOMNOHOBKE
BEHNTHAATORE: BXOO M3 BCACkIEaWEere TpyDonpoRoga W BeiX0d B HardeTatensHeld TpyBonpoBog,

3.3 BenTvnaTopkl. Onpegengiua, oTHOCALLMECA K DAcYeTam

3.3.1 cpeAHARA NNOTHOCTE HA BXOAE B BEHTUNATOP p, (average density at fan inlet): MNnoThocTe raso-
chpaiHol Cpedbl, PAcCHETHERIEMAR N0 abCONnTHOMY DABNEHKIO W CTATMHECKON TEMNEpaTYpE.

3.3.2 atrmoctheproe gapnenwe p, (atmospheric pressure). Jasnexne. MIMEpEHHOE B CHCTEME NOKOR
Mo OTHOLWEHHID K OKPYRE0WENy BO30yXy OTHOCHTENLHS abconoTHors Hyna.

3.3.3 nonHoe AaBneHWe BaHTARATOPA p, (fan pressure). Paiivua Mexdy NasneduaMn TOpMOoxeHka
H3 BEEAOOS M3 BEHTHMATORE W HA BXOAS B HETD.

3.3.4 cTaTHUECKOR AABNEHWE BEHTHNATOPA p_ (fan static pressure) paIHocTs MEXOY NONHBIM GaBna-
HHEM BEHTUNATOPA ¥ JAHAMWYECKMA JABMNSHWEM B BEIX0JHOM CEYEHWA BEHTHMNATOPa C NONJABKOE HA Y4Cno
Maxa.

335 abconoTHoE JAaBNaHHE TOPMOXEHHA B TOYKE P.y (absolute stagnation pressure at a point): Ab-
COMOTHOE JaBNEHHe, KOTOPoE Being OBl MIMEPEHT B TOUYKE NOTOKA, ecni Bul raa Bein NEpeRefeH B COCTOAHKE
MoKoR B pRayNLTaTe aguabariHeckors Npouacoa.

3.3.6 gMHaMHWYeCKOR AaBneHWe B Touke p (conventonal dynamic pressure at a point). Jasnedue,
PACCHHTEHBASMOR MO BENWYHHE CHOPOCTI W NNOTHOCTH BOAOYKE B TOHEE.

YactorHein npecbpadosarans MomaT ChiTe K2K YCTAHOBNEH, TEK W HET (CM. paznen B).
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1.3.7 AMHAMWYECKOE AABMNEHHWE HA BLIXOAE W1 BeHTWNATOPA p . (fan dynamic pressure at the fan
QUtel). AHHEMHYSCKDE GEBNEHHE HAa BbXOAE W3 BEHTWNATOPRA, PACCHUTRIBIE0E MO BENHYWHE MACCOROMD
pacxoga, cpeaHen NIOTHOCTK MA33a Ha BIX0AE | NNOWaNnH BeXo0a.

3.3.8 MaccoBeIi pacxoq g, (mass flow rate). cpegHee No BReMEHH JHAYSHWE MacCel BOAOYXa, Npo-
¥OQALEND Yepes B yIUHEIR TPAKT, C yKaZaHHEIM MONEDEYHEM CEYEHHEM B E0WHHLY BDEMEHH.

139 mxoaHoi ofLeMHBLIA pacxof g, (inlet volume flow rate): OTHOWEHWE MacCOBOTD DacKoga K
CPEAHEA N0 BDEMEHK NNOTHOCTH Ha BXOOE.

3.3.10 paboTa BeHTHNATOPA HA efMHUUY Macekl W (fan work per unit mass). Yeenuuesue mexaqi-
HECKON IHEDTHMM HA 80MHMLY MACcChl CPEORl, NPOX0OALENR YEPE BEHTIMNATOR.

3.3 1 koadhrhHUMEHT CHAMASMOCTH irp {compressibility coefficient): OTHoOwWeH®e MEXaAHMYECKORA pa-
GOTH BEHTHNATOPA K padore, koTopan Obna Bul MPoWIBeneHa HAg HECHWMASMON HWOKOCTRIO NpH TEX #e
IHAYEHMER MACCOBCTD PACK0OE, BXOOHOM NITOTHOCTK W CTEMNEHA NOBELLEHAA ABAEHEA,

3.3.1Z noneanan MOWHOCTL BEHTHAATOPA NO NoONHOMY naBneduio P (fan air power): MNoneasan sowy-
HOCTE, PEBHAR NpOMIBEAEHMHD MACCOROND PACKCOA W NCNHOR paboTel BEHTHNATOPRA HA BOMHWULLY MaCCH UK pan-
HadA NpPOM3ABEOEHNM OOBEMHOMD PACX0A Ha Bxoae, KO3MMHUMEHTA CHATHA W NONHOTS OABNeHKS BEHTUNATORA.

3.3.13 noneadan MOWHOCTEL BEHTHNATORA No cTaTH4Yeckomy gasnedwso P, (fan static air power):
MNoneadas MOWHOCTE, KOTOPaA ABMASTCA NPOMIBE0OHWEM MACCOROMD DacKODE W CTATWHECKON paboTel BEH-
THIATOpE Ha3 GOWHWLY MECcChl WNW DAaBHaR NpowiBodednio ofbemMioro packogda Ha exode, koaddpuuWenTa
CHATAA 1 CTATHYECKOTD JaBNEHWA BEHTWNATOPA.

3.3.14 mowHocTL Ha eany pabovero koneca P (impeller power): Mexanuyeckas MOWHOCTL, NogBe-
deHHan K Bany paboqero kaneca BeHTUIAToRA.

MpumedHaHe — 3707 TEPMAH NPHMBHARM K PAGOHHM KOMNBCAM, MMEIWMM HENOCPEOCTREHHBIR NpUBoS kKax Bea
HOQDMNYCE [HANPUWMED, BEHTHARTOR 60 cBoBOOHD BRALEFLIMMER KONSEOoM |, TEE M NOMEWLSHHLIE B RIPNYE.

3.3.15 HoMMHANLHAA MOWHOCTE OBWratenn By, (nominal motor power) HoMmeHanssas poixogHas
MOLLMOCTE SMNEKTDOORMIATENA.

3.3.16 moWHOCTL Ha Bany BeHTHnATOpa P_ (fan shaft power). Mexanu4eckas MOWKOCTE, NOOBEAEH-
HAA K BANY BEHTUNATORA.

3.3.17 BLixofHaA MOWHKOCTE aBuratena P (motor output power): BeixoOHaA MOWHOCTE Ha BANY QBK-
FATENA WKW OPYyrors NpUeoga.

3.3.18 exoAHan MOLWHOCTL ABWraTens P (motor input power). SNexTpHYecyan MOoWMOCTE, NOJBO-
OMMAR K ABMraTEND BEHTUNATORA.

1.3.18 BxoaHaA ANEKTPUYECHAA MOWHOCTE Ha NPHMBOOE WAKW cHCTeMa ynpasneddW P, (drivel
control electrical input power): JNekTPHUYECKAs MOWHOCTE, NOJARIEMAR Ha NDHBOD DBUrATENS WM HA CHCTE-
MY YIIDABRNEHNA.

3.4 OnpepencHAA, OTHOCAWMKWECA K 3 heKTHEHOCTH BEHTHAATORA

3.4.1 KNd nenaroynon cHcTamel N, (fan impeller efficiency). OTHOWEHHE NONEIHOH MOWHOCTH BEHTK-
NATOPA NO NONHOoMY JABNEHMID K MOWHOCTH Ha Bany pabosero koneca (P).

342 KNAO senTtunAatopa n, (fan shaft efficiency). OTHoWERKE NONEIHOR MOWHOCTH BEHTHNATOPA No
NOMHOMY GARNEHHKI0 K MOLHOCTIA Ha Bany BeHTURRTORa (F,).

3.4.3 nonuein KNA n, {overall efficiency ). OTHOWEHAE NONEIHOH MOWHOCTH BEHTUNATOPA NG NONHOoMY
OBBMNEHAID K BEXIOHOA MOWHOCTH, NOOBEOEHHDN K BEHTHIATOPY W ABMraTenio.

3.4.4 crarwqeckwin KNO n,,. (overall static efficiency ): OTHoWweHKe NoNeaHol MOWHOCTA MO STATHHEGHD-
MY OABNEHWK BEHTHNATOLE K BXOOHON MOWHOCTH, NOOBENEHHONR K BEHTHNRTODY W ABMIaTeno.

345 nonveii KMNO sedTinATopa © npMBogom n,, (overall efficiency drive) OTHOWEHWE noneasoid
MOLHMOCTH BEHTHNATODA NO NOMHOMY JABNEHKID K BXOIHOA COBOKYMHON MOWHOCTI 3NEKTDOOBMIATENS M BEH-
THNATODA, BENKHAA NOTEDK B TRAHCMHCCHM WIANK yNDaENaHMA HacToTol BOalLSHmA.

346 cratwyeckun KNQO sedTenaTopa ¢ npueoaom n,, , (overall static efficiency drive). OTHOWEHWE
MONE3HON MOWHOCTH BEHTHNATODA N0 CTATUHECKOMY JARNEHHID K BXOOHDA COBOKYNHONA MOWHOCTE ANaKTRo-
OEMrATENS W BEHTHNATODA, BIMKHAA NOTEDRH B TOAHCMMCCHA WIANK YNDABNEHWA YaCTOTOM BOaLLEHMA.

MpMEYAHWA

1 s TMEHOCTE MORET BhITh OTHECEHE K ONPEOSnSHHOMY THMY CTEHSA (oM. prcysoe 3 W [1])
2 KM soskat Beite BRIpEMEH B QO0NAX B0MHALEL 0N\ nepeEs0id B NPOUSHTE HEDDXoaruMa YMHDHNTE Ha 100,

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/42
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-33660-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=55196
https://gostexpert.ru/gost/gost-33660-2015?utm_source=pdf&utm_medium=55196&utm_term=page

rMocT 33660—2015

347 onTAaMankbHsiR KMNOQ Mape {optimum efficiency). MakchmansHeld nondeld KNO, accTaragmeld Ha
AIDOONHAMWHECKDH XAPAKTEPHUCTHIE BEHTUNATORE, NPW BCEX HAWAMEHHbIX PADOYUK NapaMeTpax, KpomMe co-
NPoTHENEHMA catw (cm. FOCT 10827).

3.4.8 nonpasoudbii koadupuument C_ (compensation factor). KoadibuunenT, MCNonsayemeld npu
cnpegengdmid KNGO pesTHNATOROE, CHADMEHHEE YACTOTHEIMK NPeCcDpaIcBaTenAMIA (G, DHCYHOE 3.

3.5 NoxazaTend aHeproag ek THREHOCTH

3.5.1 nokazatens aHeproaxpekTHEROCTH BaHTHRATOpa, FEG (fan efficiency grade) MNokasarens
e THEHOCTH ANA BEHTHNATORA € OTEDBIThIM BANOM.

Mpurmesasne — MoryT MCNnonsIoBaTech onpeaensHeA 13 3.4.1 n 342,

A.0.2 nokazaTtenk 3HeproxbeKTHEHOCTH BEHTHNATORA ¢ aBMraTenem, FMES {fan motor efficiency
grade}: MNokazarens 2aOQeETHEHOCTH BEHTUNATOPA C NPHUB0OoM.

Mpurmedasne — MMoryT MCNons3oBaTecR onpagenequA Ma 3.4.3, 344 3450 146

3.5.3 Knace aneproagupexktuanoctia N (grade number). Llence aHaqenne FMEG.

4 O603HAYEHHA W COKPALLEHMA

B HacToAwE M CTaHOAPTE NPAMEHEHL 0D0IHAYEHHA, NPWBEOEHHEE B TaGnuue 1.

Tabnrua 1 — O003IHIYEHWA B PEAMBEPHOCTH

DEaIHAYEHAS, NPHHERTOE 1§
i 5 L Onucanme Paamephocra
MEEGYHAPOGHDE [EHES g=T- T
CTAHOEETE CTAHAAHTE
Fiy. ] HosbuUWeHT CREMasMocTH —
M — Hrace spaprosddesTieHocTe FMES —
C. — MonpaeoqHsR HO3gHPULKEHT SMA YHETH 3NOHOMIAN SHEDIMA NPA —
YEOTHUYHOR HEMYIHE
Cr — Monpasdqiei koadebIUMEHT SNA YHeTA HETOCHHOCTER NPW W3- —
FOTOREMEHWA AMEMEHTOR BEHTUNATORA
o o Juanerp pabousrd KonScs nd HOHUEM NONSTOK (Pa3kMap BeHTH- I
nATOpA)
Fu i MaWKoSTE HE BENY BEHTHNRTORS Bt
Py — MorTepw MOWHOCTH B ROGWHNTHAKES S Bt
e N, ExogHan MOWHCSTE QBEraraens Bt
Flag — BxogHaR anekTpHEckas MOLWHDCTE HE NPHBO0E WK HE cioTe- B
ME YIPEENEHHA
Py — HoM#HENEHEA MOWHOCTE JEUIETENR B
(= — BoueOnHan MOUWHOCTE OEMraTana Bt
e — hMowHocTe Ha BaNY paboHEro KoNaca B
7
i — KADBETERHEA MALLMOCTE BEHTHIRTORS kBrim-ic)
W Britnic)
P N, Meneasas MOWHOCTE BEHTHNRTEPE NO RONHOMY JaENEHID Br
B M MeneaHas MOWHSSTE BEHTHNRTOPE NO CTATASECROMY AEBNEHAD Bt
[ Fa ATRDCHRpHOE DABFREHHE MNa
i = JHHAMIHECKDE GHEMSHAS B TOHKE fa
]
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OxoHYanu e mabme 1

OO0IHMEHAE, NpAKATOE B
S A sl i O m e FPasWEpHbETE
CTANQApTE STAHGAPTE

Pz — JOuHamuHecyKos QEENeHAE HE BEIX00E Wl BEHTHNRTORE MNa

Dy A, Monkos QEENEHWE BEHTHNRTOPE MNa

Doy By CTama4eckos JasnaHie BEHTANATIRA MNa
F'._,s_I o ADCOMSTHDS SaNEHRE TORMOIHEHHRA B TO4KE MNa

9m i Maccosei paciog K
L= Q BrooHoi obvesHeln pacxasn e
W, — Pabora BEHTANATORE HE SOMHALY MACCL! Dlsr

Vg — KNQ esHTvnATapa HE Bany B panAx eguHEUE
My — KN mroguwwnHHEGE BEHTMATORS B ponAx gauHmEs
M, — KM 4acrorHoro npeodpaszcearens B panax eguHuLs
Mg My Meonkei KMNO sedrdnaTopa Gez npueaga B ponAx gauHuuE
P — Mondbii KMN0 seqTdnaTopa © mpuecaces B pamAax aguHuLs
Mers Mgy Cramaqscki KIMN0 sedranaTopa D3 npueoga B ponAx gguHlUE
| [ — Cratdacknid KNO SEHTUNRTODE © NPWE0T o B panax eguHw5
W — KINMQ newrarens B ponAx ghuHeE
Mgl —: Marcareanssee KN E ponax eguHeLs
1, — KNQ pabo«ers KONBCE BEHTANATOHA E ponAx aauHmes
iy — KA mepana4s B nonAx eguHmU s
Pq [ CpaaHRA NNOTHOCTE HE BROOE K
Mpuumevwanrsa —ENL ScipaseHHsd B Q0OAX BORHALL, YMBESHaHHEEA Ha 100, pased KNQO e npousdTas ()

5 CTteHabl ANA MCcNbITaHWA BeHTHNATOpA, KMNO v gonycTMMbIe NOrpewHocTH

5.1 O6wme nonowaH WA

BeuTHNATODE GhiBANT KaK CASLMANLHOND HATHAYEHKWA, TAK U CEDHAHO BEINYCKAEMOA 8 DONbLUMY 0bk-
emMax CEpPTHDHLMPOBAHHOK NPoOYEUHER. BEHTUNATOROM MOMET CHMTATECA pabodes KoNeco Ha Bany Kak Dea
NoMBECOSE (TO BCTE BEHTHAATOD C OTEDBITRIM BANCKM) {CM. PHCYHOK 1), TaK ¥ C NPHUCOSOMHEHHEIM OBHMATEREM.
B atoM chiyyae oM MoweT DeTe CHabkeH PerynNaTopos MOLWHOCTH, TAKMM 3K YACTOTHEIR NpeobpasoBaTent,
MK BXOOHEIM HANDABNROWALM SNNapaTtoM {TO 80Te BEHTHNATOP © YNPaBNaHHenM) {CM. pHoYHOR 2).

Mockonkey pRInkuyHEe TNkl BEHTAMATOROE OTAMYHE N0 CEORA KOHCTRYHUMK, 3pibeiTieHocTE onpaege-
MAKT HECKOMEKAMA DEINNYHER Y COOCoGIMH B 33BMCHMOCTH OT TN BEHTHMIATONS W YCNORMN DilHEa.

5.2 anMHHEHHE HENLITATENLHBIX CTEHOOB PAINWYHOND THMA

OueHKn 3hMerTHEROCTH BEHTUNATODRS 3A4ACTYM) PAANWYHE ONA WENBITATENLHBIY CTEHLOE EEBHO0M0
TMNA.

B cnyyae ecny BeHTHNATOD CNPOSKTHRORAH ONA MCNETATENLHOM CTEHAA ONpeaeneH oD THNE, OUaHKa
Knacca ern HEHeETHEHOCTH SOMKHa BTk OTHECEHA MMEHHD K ATOMY Tny. FipK aToM Takyi UHPOPMALMG
YETHO YKAALIBAKT.

(s3]
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Ecni BEHTAMATOD MOOXOOMT Ond WCNEITAHWA B CTEHOAX CAINMAYHEX THNOR, CNedyeT OCHOBRBATRCA Ha
oUeHEe 30HEKTHBHOCTH, OTHOCALERCR K Ranbones Nogxad ey THny. TNopd 2708 TakyIo KHopMaUnee JeTt-
KD YEAIBIBAWT.

ﬂﬂﬂ CNpenensHi-aA i]ﬂﬁl'_'l'-il'_‘-'rlj PEHEMA BEHTUNATICE NPWMEHARKT HCNLITATENEHBIE CTEHOE YEThLIDEX TH-
NoE (CM. PUCYHOE 3},

MpuMesaHn g

1 OmA nony4Esna QononHATENEHOE MHGORMELM N0 METOOWES MCTLTEHAR CM. CODTEETCTEVHILLME NOMIEEHHA
MCT 10821 w [3].

2 B [3] npueATa cnagyiiwes obozHa4eHNE HENbITaTENsHEIR CTaHO0E:

23) MEMTETENLHLIE cTeHg Tena A Cu. [3], paagan 30,

by menwTaTeneHei cTedg Tena B, O, [3], paznen 31;

C) MCNEITATEMNEHER CTea tHna C. S, [3], pazoen 32

d) MenwTaTeneHLIE cTeRag Tena 0. Ow. [3]. paagen 33.

TN MCNHTATENLMOMD CTEXAE, MCNONLIYEMBIA ONA oueHiK 30QErTUEHOCTH BEHTHNATOPA, DOMHeH Gkl

YETHD YEKa3aH {CM. Npanosesse C).
BrogHan W BeiX0qHaA MOWHOCTH JEWIETENA MOTYT ShiTh H3MEREHE MK ONPEOENEHLl, MCNONBIYVA METo-
Jid, yEazaHHse B [3]. MocneTaTeneH=E cTerd THNa E #e BimoYeH B HacTOALWMA CTaHO3pT.

o D4 & 2l [ 3

|
a) T A by Tun B <] T G d; Twn D

PucyHos 3 — Tins oM TaTensHeIx STEHI0R

5.3 Pacuer KNQO

5.3.1 MNonesdan MOoWHOCTE BEHTHAATODE | ero KM paccd-TeIBADT, HCXo0a WA patoTel BEHTHNATIRS Ha
e0MHHULY Macckl 8 CooTaeTcTard C [3]. nyHKT 14.8.1.
5.3.2 Ans BEHTHNATORAE C OTEPLITEIM B2NoM 0@3 YY4eTa NOTEpe B nogwknHdeax KD onpegenasoT no

opayne (1)

F
=g {1)

5.3.3 0nNA BEHTHNATOPRE © OTKDLITRIM BANOM © YHETOM NoOTERE B nogvnddeax KN onpedgensor no
dproprayne (2}

Pll
M "B {2)

5.3.4 [nA BeHTWNATORa C NPYBOOOM, ROTODBIK HE BEMOHaeT B ceba NpecbpalcBaTens 4acToT, B KOTO-
pOM MONET DeiTe ONpegeneHsa BX00Has MoWHoCTE, KT onpeaoensoT no GopMynan (3] W (47

_h 3

TI.: B F'::I L] { .:I
Puﬁ

Moz = ) 4)

]

5.3.5 na aedTHNATORA C NPWBOOCHM, BKNKYaW KM B ceba npeolpaiopaTtents YacToTel, B KOTODOM bO-
HeT BiiTe ONpegenesa BXo0Han MowHocTe, KN onpegenmioT no dropaynam {(5) ¢ (6):

]
Mg = Gn: —_—, {3)
P:-g
¥
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P
us
Naza = Cn.' § (6}
Faa
n PHMEYEHMNE — HMenonb3oBaHWE NONHOR WK CTATHYECHAR SHENSHAR CNPaganAaeT OUeHy E’q:ll.tl’ﬂ ETHEHOCTIA

B COODTEETCTEHK C MCNETATENEHBIM CTEHZOM ONPEEENEHHEINT TANA.

54 MNorpaluHOCTH HIMepDaHKRA

Hawbonkewe OWHEEH W NPAHATER TOYHOCTE MAMEDEHWA QONMHE DeiTh YITEHE Ha KA¥O0H CTAgKWA Npo-
EKTHLOBAHMA 1M MArOTOBMNEHHWA BEHTANATODA, BKMICHAR NEQECHET OaHHBIX © MOOENK MK DACYET, NEOKIBOOCTRD
M WCTBITAHMR 0Bpa3LAa.

Mobkie wCNpITAHKME BEHTHNATORA NO CNDESENEHHI0 A3D0OWHAMHWYECKHY XapaKTePUCTHE NDUBCOAT K BOa-
HHKHDBEHMKD CWUMBoK MamepeHii. TorpewHocTe HIMEPEHWA YMCNeHHD ONPeOenseTca KaK JHanaioH aHawe-
Wi, B KOTOPOM, KaK OHWOARTCR, DYAYT NexaTe gaddbe cuwbky. Kpome Toro, peankHble XapasTepWcTikd
BEHTHMAATODOE (8CNH 2CTh BOIMOMHOCTE WX CNPEOen|Te) MOMYT OTNWYATECA ONA PAINKYHEE BEHTHAATORDR
W3 CEPWF 33 CHET HESHAYMTENLHEX DACKOWIASHWN B NporasoacTee. OMMOaeMeln JHaNa30H 3T OTNWHWA Oon-
WeH DblTe gofapned K NOMpewHocTaM MIMEEeHUA ONA CNPedeneHia MUHUMANEHBE GONYCKOR, TRelyemelx
ONA BeNONHEHWA I30aHHEX XAPAKTEDHCTHE.

Oonyckd XapakTepucTiE ANR SOMHHYHO BEMYCHARMEX W CEPHAHLIY HECEPTMEMLMDOBAMHbLIX BEHTHNA-
TOPOR NpUaedeHs & [4]. paszgen 5, a Ans cepiiMbiX CEPTREMUMPOEaHHBIX BEHTANATOpOR — B [4], paagen 6.

& Knaccudgpurkauua

6.1 OBwse nonoMeHuA

Ha-3a paanyYyi B THNAX BEHTHAATOPOR W BapkakTon npuacaoe K0 0na HWx onpeaensoT no-pasHcey.
OnA npUcEoEHAA CUBHEM 3dpekTUBHOCTH (FEG Mnd FMEG) Geino npuHaTo onpegenats KN ans eeHtyns-
TOROB G OTHPEITEIM BEANOM — B 3ABWCHMOCTI OT pasMepa. a ANA BEHTHNATOPOE C NPHBOA0M — N0 BENHHMHE
BXOOQHOR MOWHOCTH. TpK 3TOM HE CNedyeT CRaBHWBaTE MK NoKa3aTens 3P OesTHEHDCTH.

B cnydyae acnu Heobxoadmo nepeeecti KIMNO 2eHTHNATORS © OTEPLITRIM B3NOM K aHANOTAYHOMY ON8
BEHTHNATODA C NPHUBOOOM, MCNONBIVIOT MpadKk Ha pUcyHEe 4. B aTon chivyae KN gssratena gonsed onpe-
OENATHCA, HCXOOA M2 MCTILITAHKEA C SWHAMOMETDOM WK N0 KEaNMEPOBAMHEIM JBAMATENAM C HIBECTHOR Xapak-
TEpHCTHEOR cormacHo [2] .

B WactoAwes paznens npdeegeHs oNUCEHWEe ONTHMansHsx yooedel KMNO (pexku MakcHmMansioro
KMO), AocTHRMMEX PAcCMaTPHBAEMbIMKE B HACTORIWEM CTAHJAPTE THNAMK BEHTWNATOROE. MuHdManeHo NpK-
EMNEMBIE YDPOBHW 3ABWCAT OT OOMOBOPEHHOCTH MERLy NPedcTABMTENAMH JAKATHUEE W WANOTOBWTENA WK OT
MECTHOMD JAK0HOGATENLCTED, B CNYYAe SCh TAKOBOE CyLLECTEYET.

Knacc apekTHBHOCTH BEHTAMATODa oNpedenfioT Mo ero XapakTepucThEe NpH MakcksManesHod bea-
CNACHOR Y3CTOTE BoALLEHMA ONA NoNYYeHHs pEsHMa onTHManssHone KM,

6.2 BEHTUNATOPL! C OTKPLITLIM BANOM

JABHCHMMOCTE FEG OT pazMepa BEHTHRATOPA NoKasaHa #a puoyHke 4. B 1o apena kak KNQD eesTHnAaTo-
0a 3aBMCHT 0T paboderno pesiMa, oueHKa HphEKTHBHOCTH OCHOBAHA Ha ONTAMANBHOM (MakcHmansHom] KINQ
BEHTHNATOPRA, XaPaKTEOHAYIOWE e IDPeEKTHEHOCTE.

BeHTHNATOD WMEET ONpeqenaHHbid nokasarens 3pekTHEHOCTH (Hanpumep, FEGES] npd cobmogeHMM
CAEQYHWWE YONOBKA: ecnk ero Makcusaneqeld KMNO npu Harbonswen YacToTe BRaweadna Belle, Hess Gru-
HARLEE MEHBLES IHAYEHWE NOKasaTena HPEeKTHEHSCTH (TO 80Te FEGRD), paccHHMTaHHOE B COOTEETCTRMK
C NPHNOESHREM &, KW GCNW OH DADEH WNK MEHELWE, YoM SHAYSHWE Ha KPWBOH ANA HOMWHANBHOID NOKA3aTens
P DERTHBHOCTH (TO 8CTe FEGES).

Hanpusep, BEHTHNATOD MMEET ONpegenaHHLIR nokasaTens 3OOerTHBHOCTA (FEGES), ecnd arg Maskck-
sansHbiE KMNO npH HawGonswed YacToTe apaleHns HuKe EpHECH, COOTRETCTRYIOWEA 3Tolk oueHEe Iddek-
THEHOCTH, HO BRILE CREOYeWen, Sonee HH3KoA EpHBcd (To ecTe FEGRD).

' B Poccuickod @edepauuy dedomeyem MOCT F MIK G0034-2-1.
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Moo CATHMANEHER (MAKCHANAREHE R KT sesransrapa, %, D IR ETE BEHTARATODA, MM

PucyHok 4 — FEG Ans BEHTARATOROE © OTHPEITEIM S300M

Mokazatend 30PEKTHBHOCTA ANS BEHTHUNATORE C OTEDRITRIM BN NprBededs B Tabnkue 2. O6k-
ACHEHHE TOM, K3KKWM 0Bpazom cnpegenanT FEG, npyuEeneHD B npuMedaruas k Tabnuue 2. OnpegenaHHomy
pAIMERY BEHTHNATOPA MNOMCEAWBANT ONPefaneéHHBIi NoKalaten FEG B cnydase, ecni ero onTHMansHei
[MakcumaneHe) KND pagesd tnn mexee ssadedns 3dekTHBHOCTH B CTPOKE, COOTEETCTRYMILER aToMy FEG,
M BRILE, Y20 IHEUEeHNE IDhEKTHEHOCTH B CREOYIOWEM HHME DALY,

Ong onpenensHia nokaiatend dphekTHEHOCTH BEHTUMATODA C OTKDLIThIM BANOM B CNYYAE 8o MCnobs
AICBEAHMA C NPHEDSOOM CNEOYET HCNONEIOBATE NPUNGeHWe B, Kak rosoprnock DaMes, HUKAKOTS NpAMOro Cpas-
HEHNA MEROY ITHM METOOOM OUESHEM 2GXDEKTUBHOCTH M METOOOM, ONMCAHHEIM B §.3, NPORGOMTE HE CRE0YET.
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6.3 BEHTHNATOPL! © NPHBOO0M

6.3.1 OBwKe NonoxeHWA

Mpadukk onpegenaqya Nokasarend MppeKTHaHCCTH 0NA BEHTUMIATORA © NPUBOAOM NOKAIAHE HA PU-
CyHEax B, 7 1 8 Ha HKx MI0BpaEeHD MAMEHEHHE CNTHMANEHOMD (MakckumaneHora) KIMND v nokazatens FMEG
B I3RMCHMOCTIA OT BXOOHO0R MOLLHOCTIA U THNa BEHTUNATORA.

Ona onpegenedts nokaaatens adupekTHaEHOCTH HeoBX0aMMo ONPedenuTs adadenne FMEG no aagax-
HOW BROAHOW MOLWHOCTA W HOMHHANEHOMY YDOBHIO OUEHKW HPEEKTUBHOCT (Hanpumep, FMEGSS - N = 55)
B COCTRETCTEHM ¢ Npanomed e F [cu. 6.3.2, 533 1 6.2.4). BEHTUNATOD HMEET ONpedensHHsi NoKasaTek
apchekTUEHOCTIE FMEG (Hanpumep, FMEGSS) B cnvyae, ecn ero MakcuMansHsii [ONTHManNsHBR) KNG npy
MONHOR YACTOTE EPALLEHKA BRIl MW PABEH, YEM PACCHATAHROE JHadenne. Modad NUHKUA aMEeKTHEHOCT W
MOMET Bkl Tl MHTERNOAMDOBAHA M0 NTHHWAM, NPeaCTARNSHHEBM Ha PHCYHKax 6. T W 8.

Ona perynupoaaydun pexusa padoTel BEHMTHNATORA Hawbones NogXoOAWMM clocoDoM ABNARTCA MpW-
MEHEHHE YACTOTHOMD NPe0bpa3DEaTeNs, Tak KaKk 2707 cnocod Handonee apdexTHREH ONA HACTDORKK Ha paa-
MiA4HEE paboHHe peminel, Jpyrse cnocobsal MaMeHEH KA DeXKMa paboTsl, TAKWE KAk BXOQHOR HanpaBnsww ki
annapar v CNPAMAAKLLWA annapar, AENKKTCA MeHee MPHeETHRHLIMA.

B cnyyae ecnd BEHTUNATOPE NPW YCTAHORKE B CHCTEME DaboTawT Npd NOHAMEHHOR Harpyake (oTHO-
CHTENLHS DACYeTHOR), Hantonee 3phesTHBHbIM CNocoboM JOCTHREHHS TpebyeMeix NapaMeTpoB ABNASTCR
HIMEHEHWE YACTOTEl BPILLEHAR.

Tabnuua 3 — KoppesTHpyHwmE sosfbrUmeHT ANF BEHTURATOROR © YACTOTHRM Npacipazosaranam

BA:HIIQ’IH INEETPAYMECEAR MOW HDETE J0NGRATERR CHGTERME Yripagnenda FI._I._. -|"_"I HAa0YHE N r:l.'l'_":l.'ibﬂu.ﬂl."'lll ':=
< 5 kB1 —0.03 - In(P, 4 + 1.088
> 5 xB7 1,04

Kpuesie FMEG ocHOBAKE Ha coBMeCTHOW pabote pabouero koneca W gewraTend. B cnydas ecnd uc-
NoNEIYCT BCTDOEHHEIN ANEMEHT DENYMHPOEaHWA, 3 THBHOCTE MOMET ObiTh CHOPPEXTHPOBAHA © NOMOLL B
NonNpaBoYHoro KoapdrurMeHTa ONA CHCTEM YNPaBNEHHR, NPEICcTARNEHHoMD B TABNWUe 3 @ Ha pUcyHRe 3. 3To
NpegHaIHaqeHs QNR ToM, 4T0GM YRAaBHATE CHOTEME C MIMEHASMOKN W DWUKCHpOBaMHON YacTOTON BPALWEHWS,
TAK KK NPHMEHEHHE 3THE CHCTEM NOIBCNAST IKOHOMHTE JHEDIED.

I FHMEBEYaHWME — E;rpueHthi& = EI'I[.'IEHHTI-"FIDEHHHI:.I-‘I HaK HAOTLEnMMER 4acTe Gonae KPVTIHOM ZnamaHTa |
ABMAEILWACH BAMHOR M HEM3MEHHOR YACTLH 3NEMEHTE.

Gd
1,18
1,151
1,94 1
1,14 )
1,12 --\
1n
1,10f--
1,00
1,08
147
1,08

1.0
1,22

101

1005 1 3 ] W0 M0 B0 Py

[
-]
B

':'un' AESAHAR FEKTHNYECKEAR MOWHDETE CHETEME FIpasnesmas, wBT; 5\_. HNpASCMHE A koadbaugnsHT
PutyHor § — MNonpasoddsd roaddiunast 4nR BEHTHAATOROE C EMEHASMOE YaCTOTOW BpaLWEHIA

11
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6.3.2 OnpegenedHde noxazaTenad 3pPeKTHEHOCTH ONA OCeBLIX BEHTHUNATOPORE W pagyvanbHbIx
BEHTUNATOPOE € PagHaNLHO OKAHYHBAKWWWMHCA WNK 3ardyTheiMKM Bnepel NonaTteamyd, WMemwjnmME
npueos

MpadHkn Ha DHCYHEE § W IHEYEHWA, NPWMBEgeHHLIE & TAabNKUE 4, nony4Yeksl, WCHaaOA kW3 dopyn (7), (8},
(9w {100

a) Ona BxoaHoi MOWHOETA MEHEE UMW pasHor 10 kBT

1) BEHTUNATOD W GBWraTent

Noge = 2.74 IN(P} = 6,33 + N, 7

2} BEHTUNATER. DBAMATENE W NPUMBDA:

Tt ™ 274 -In{FP, ) -633+ N, . {8)
Tioph
(]
™ Hqu
o
B — — F!Eﬁql
& =G
&G
3 —_— |
40
FREGOE
a5 - ==
a / —_—
25 /
Fa b
&
1c
&
% 1 10 100 1000 Py

Fog — MOARHAA BXOAEIH MOWHOCTS, JET, Mg ™ DIFTHEANENE A (MAECHEANEN ) KT, %
P'I-1C-'5'HD"G 8 — MoxasatTenw H':iJE'JE‘HT HBEHDOTI ONA OQCEERIE BEHTANRTOPOE W pAQHANEHBLL BEHTHNHRTOROE

C paOBanNeRo OEAHSHAEIRAMMWCA W 3aTHYTEIME Bnepsa0 NONartka My, eI NERBE0LD,

b} Ona exoaHcl MowHocT Gonee 10 kBT
1) BEHTUNATOD M JBMraTENk:

Mope = 0,78 - IN{P_} — 1.88 + N . (9]
2) BEHTWNATOD, ABWIETENE W NPHBOL;

11:‘-]."'| =0.78 . 1'l-l':."m-,:r:l = 1.53 + NG . |.1|:|.|

rae N — knacc adupertueHocTn FMEG {uenoe Yucne), nanpumep, N = 40 ana FMEGA40.
12
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Tabnuwua 494 — [Moxkazaranu BquJBHTHBHUETH ANA DDEBEX BEHTHNRTOPDOR W DEa0AaNEHbIX BEHTANRTODOE C paddansHD
OHAHYHEHEILLMMACE 1 3arHyTeMA BREpDED NOMNAarsans, HMeWLAx NpHeas

WE:“;‘:'._':“HE_ o125 | oa | 1o | 25 5 a 10 20 G0 | 180 | 300 | 375 | So00

W”::j::;f::m CInTMMaAsRER |asamansken] KL, %
FMEGZT 15,0 174 | 207 | 232 | 261 | 264 | 270 | 275 | 283 | 281 | 2846 | 297 | 300
FMEGI 180 | 294 | 247 (272 | 281 | 304 | 310 | 315 | 323 [ 331 | 336 | 337 | 340
FMEG3h 230 254 | 287 | 312 | 331 | 344 | 350 (355 | 363 | AT | A7vE | 37T | 38,0
FMEGIA 2P0 | 294 | 327 | 352 (37,1 | 3B4 | 390 | 325 | 403 (417 | 496 [ 417 | 420
FMEG42 300 d2.4 | 357 | 382 | 401 | 414 | 420 | 425 | 433 | 441 | 4486 | 447 | 450
FMEGAS 34 0 dG4 | 397 | 422 | 441 | 454 | 460 | 465 | 473 | 481 | 4586 | 487 | 450
FMEGSD 380 | 404 | 437 | 462 | 481 | 494 | 500 [ 505 | 81,2 | 521 | B28 | 527 | 53.0
FMEGRA 410 | 434 | 467 | 452 [ 51,1 | B24 | 630 | 535 | 543 [ BR1 | B5E | B5T | 960
FMEGSS 430 | 454 | 487 | 512 | 531 | B44 | BHO | 555 | 563 | BT | BT 6 | &7, 7 | 58,0
FMEGSB 46,0 |484 | 51T | 542 | 561 | 574 | 580 | 585 | 583 | @01 | 608 | GOT | 61.0
FMEGED 48,0 B4 | 53T | 562 | 581 | BG4 | 600 ( BDS | 812 | 621 | 628 | 627 | 63.0
FMEGEZ 50,0 B24 | BaT | 582 | 601 | 614 | 620 | 625 | 633 [ 641 | 646 | 64,7 | 65D
FMEGEA 220 B44 | BTT | B0OZ | B21 | G344 | 640 | 645 | 653 | 861 | 656 | 68T | G7.0
FMEGGES 540 BG4 | B9T | 622 | B41 | Bh4 | 660 | BB5 | G673 [ BB | 686 | 687 | 630

6.3.3 OnpegeneHdie nokasarensgid 2pekTHBHOCTH ANA PaHanbHbIX BEHTHAATOPOR C 3arHY Thi-

MK HATAA NONATHAMM (C WK Bea Kopnyca) 1 AWAroHaNkHLIX BEHTHAATOPOR, MMEIOLWMWE NPUBOL

Moadbkl Ha PHCYHKE T W 3HaYeHHA, NPUBESISHHEE B Tabndue 5, nomydedil, Hexoan Wa dopsyn (113,

(12}, {13) w {14).

a) [na exoqHol MOLWHOCTH MaHes UNM pasHoi 10 kBT
1] BEHTHRATOD W ABMMETEME!

Tt = 4,56 - IN(P) = 10,5+ N
21 BEHTANATOD, ABWIATENE W NDHEST.

=456 In(P, )~ 10.5+ N ,

Topt

b} Ans pxooHol MowHocTH Gonee 10 kBT
1) BEHTHRATOD M ABKIFATER:

Mo = 1.1 - INEP,) = 26+ My,
2:' BEHTANATOD, QBMMATENE: W NDHEOO.

1,1« In{P 26+ N,

Napt = L‘\'.I'] B

rae Ny — wnacc adecpexmanocTy FMEG (uenoe qucno), sanpusep, Mg = 40 ang FAMEGA0.
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"'m‘r
g0
20t — e FASEFTH
FAEFTZ
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ot PG
FUECE0
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¢ o=
01 1 10 100 1000 F‘.d

P\_.‘. TADAHHER BAOOHAN MOWHEETE, KBT, 0, ARTAMANEHEA [MakciMan=HeA F KOO, %

anl

PrcyHor ¥ — MNokazarens 2phihesTHBHOCTA PEOMENLHED BEHTIMATOPOE © 28rHyThIMH Ha380 NONETEIMA
[z HNW Gea kAPNYCE) M QHAMHANBHLE BEHTHUIATOPOE, MMERILLMA MPKMBOI

Tadnvua 5 — Mokazarand gihEkTUBROCTH PAOHENEHED BEHTUNRTOPOE C 3ATHYTEIMK HE380 RONaTESMY [C 1ne Bez
HOPNYCE) W OMAaraHanisHex BEHTHIRTOROE, MMEHLLWE NEMead

““E:':’:;'I'I‘f’"_\;l 3125 | 0,3 10| 28 5 i 10 2 B ¢ | soo | ars | soo
._.-If:”..m:‘p Ontimanstei [Mascamanssein) KNG, %

FMEG3S 150 | 190 | 245 |28,y | 318 | 340 | 350 | 357 |369 (380 | 287 | 389 | 392
FMEG3S 190 | 230 | 285 | 327 | 358 | 380 | 380 | 397 (408 | 420 | 427 | 429 | 4332
FMEGH2 220 | 260 | 315 | 367 | 388 | 410 [ 420 (427 | 438 [ 450 | 457 | 4589 | 462
FMEG4G 26,0 | 300 | 355 | 3BT | 428 |450 | 460 | 467 | 470 | 490 | 487 | 488 | 502
FMEGS0 30,0 | 340 | 385 | 437 | 458 | 490 [ 500 | 507 | 518 (530 | 537 | 538 | Bd42
FMEGE3 330 | 370 | 425 | 467 | 4898 | 620 | 530 | 53T | 548 | 56O | 567 | HEE | V.2
FMEGES 350 | 390 |44.5% | 4B7T | 54,8 | B40 | BEQ | 557 | 568 | &880 | 58,7 | 589 | B8l
FMEGED 380 | 420 (475 |51y | 548 |&70 | 58,0 | G5BT | 599 | 610 | 1.7 | 1.9 | 622
FMEGEO 40,0 | 440 | 485 |53y | 568 (580 |60.0 | 6OV | 618 | 630 | 637 | G638 | 642
FMEGE2 420 | 460 |5815 | 587 | 688 | 610 | 620 (627 | 638 | G50 | 6BET | 659 | 662
FMEGES 440 | 480 | 835 | &7,7 | 608 | 630 | 640 (647 | G658 | 670 | 67,7 | 679 | 682

Fr
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Oxarsarue maimnuus 5

Mc:i:i’::‘:"‘ml p12s | oA 1.4 16 5 ) 10 1) B0 160 | so00 | 475 | s00
Jq:’;’::::ﬂ:l‘_'fm Oiftumanshed (makcasansneig K00, %

FMEGES 450 | 500 | &85 | 597 |G2B | 650 |60 | 66T | 679 | 630 | 62Y | 69489 | 702
FMEGGH 480 | 520 575 | 617 |B48 | BY0 | BBO | 68T | B8O .o | 717 ria | 72.2
FMEGT 500 | 84.0 585 | 637 | 688 | 6890 | YOO 0T | ¥1.9 3L | 73T 389 | 74,2
FMEGT2 520 | 580 |615 (657 |688 | V1.0 | 720 | 727 |¥38 | 780 | 757 | 788 | 76.2
FMEGT4 540 | 580 | B35 (67T |TOB | V30D | V40 | T4T | VRE | TFO | TVY | TFA | TEZ
FMEGTE BB0 | @00 GBHA | 69T | 728 | 750 | TBO 767 | ¥7.8 ao | 797 88 | 802

6.3.4 OnpegeneHie noKazaTeneid > peKTHEHOCTH ANA OQHaMEeTPANLHLIY BEHTHIATOROR, HMEK-
WM X NPUBOLI
MadikK Ha DHCYHKEE B M AHAYeHWA, NDHEEIEHHBIE B TAGnWUe §, NonyYels, WCXoia Wi hopwyn (19),
(1614 {17}
a) Ang pRoOHON MOWHOCTH MEHEE 1Nk pasHor 10 sBT
1) BEHTHIATOD W JBWraTEN:

Moy = 1,14 - IN[P,) = 2.6 + N (15)
2] BEHTANATOD, BEAMETENE M NDHED0.
Mg = 114 - NP )~ 26+ N, (16)

b} Ans exogHold MowHocTA Donee 10 kBT. BEHTWNATSP W OBHraTENL, & Takwe BeHTWNATOR, JBWraTent 1
MEWECG:

Mot = Ng - (17)

rae Ny — wnace adedpentanocT FMEG (uenoe qvcno), sanpusep, N = 10 gna FMEG10.
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Toptd
k. ]
B2
30
PR
b ]
a3
20
iEGiD
16
/_ FAEG14
10 /
/
/]
0 e
01 1 T 100 Py
Pog — MOAHHEA BEOOEIR MOWHDCTE, KBT, fjgmy — DNTHE AMbHRA (MakcHe ENbHs A ) K0, %
F"HL'.].'HDH. & — MNorazaran Eq:II'.L“EHTI.-'IEHUC-—.H SUAMETRANbHBY BEHTHANATOPOE, MMEEILWMY NpHBng
Tatnwua & —Nokazarama EEbﬂ'."'EKTIr'IEH‘JCT H QUAMETPEMbHLE BEEHTANATOROE, WMSHIAHX NpMBECH
P 0135 | 03 | os | o8 1.6 | 20 | ap | 40 | 50 8,0 o 16 22
MOLUHOCTE, £8T
_,,_I-I;U:;:I,Iut:cl:.l, dnraMansHed [earcamansHesd | KOO, %
FIEZDE 3.0 4.0 4.6 5.1 5.4 G,2 6.7 T 7.2 r.a g0 g.0 .0
FMEG11 6.4 7.0 7.6 B.1 8.4 8.2 .7 100 | 102 | 108 | 1.0 | 10 | 11.0
FIMEG14 a.0 10,0 10,6 it.1 1.4 12.2 127 130 | 13,2 138 40 | 140 | 140
FMEG1S 14,0 15,0 15,8 16.1 16.4 17.2 177 180 | 18.2 188 | 190 @0 19,0
FMEG23 18,10 190 [ 196 | 201 | 204 | 212 | 217 | 220 | 222 | 228 | 230 | 23,0 | 230
FAEG2E 230 | 240 | 246 | 251 | 254 | 282 | 267 | E7.0 | 272 | 278 | 28,0 | 280 | 280
FMEG3Z 270 280 | 2848 | 291 204 | 302 | 30Y | A0 | 31,2 | 318 | 320 | 320 | 320
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Mpunoweswe A
{obRIaTensHOE)

Mokasatenu 3HeproagPeKTHEHOCTH BEHTUNATOPOR C OTHPLITLIM BANOM

Dopsyny (A7) NPEMBEHAKDT ONR PACHETE BEQCHEW MPaHWUE Nokazarens sdpestmesocTd FEGES, nenanbiys pas-
Mep D), KAk HEZEBHCHRY I NEDaMEHHY.

i YO .
T e G R (A1)
Kzl LoHaf

BSE = by +
iy

1|5I|I:'r

PR TP S

HE T B5ET — aHavanne KN Ha eepaHai rpasdue FEGES qnA aHHom paiMeps BEHTANATORE;
0 — paimep BEHTHNATOPE [QHAMETR paboH&Ero KONScE), Mm;

R, Ky, Ko, Ky — HOHCTEHTE (oa. Tabmeuy AL

Tabnuua A1 — KoHCTaHTE NA ONpEganeHdda BEpXHeR rpasagel KD FEGBS

Karnctania KEFTEET]
o, 1016
o
Ky |37 ;
1= f |
100 o154 112-exp] D).
| Ky

e O, — Bazopsi@ pasmep (guamatp) sedtinaTopa, 1076 mw

i 793,75 —

1 S As27T
15

K _

2 12710 _ 5o 5E
15

iy 1392

CnegysT MCnonb30BaTe KOHCTAHTEL ANpeOsneHHBIE B Tabnmue A1, 8 HE 1uX ORDYMEHHRIE 3HEMEHWA.
ANA 3808HA0ID PaIMepa BEHTUNRTORE D, sepxHEO rpadnyy FEG onpeaensoT No sHaxsesmk g, ua:,f" lena. deopmy-
iy (A1), AENAKWSMYEA NEpERIM HNEH0M FEOMETRWECHDA NPOrPEccH CO 3HAMEBHETENEM §:

g =100 40 21970928 _ g 84406088 (oxpyrneHHos). A2)

Hanpvmen, BEpEHAR MPadugE ang guasarpa 1000 a FEGES, paccywradsas no dopayne (A1), Bynet pasHa
%urﬂa:’?&l = 8413608, MPaHWLY CRagy el aueHEd, To ecTe FEGE], peancnzoT cnegyowmm chpazom: 84,13606 - q =

= TH 42506, Mpaduwuy nokazarens FEGTE onpagenaeoT kak T2 424956 - o= T4 B8634 w1 o,
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NpunoxeHne B
{obR3aTencHoE)

Metogkl ewidrcnedia KNO anesmedToR npueoaa

B.1 Obwme nonoseHHA

KNO npueogd @ e anemeHTos, HE BE0OAlLnE B SOMINERT, YEILE BOErD HEHIBSCTHBL, W WX AHAYSHWA MoryT Beite
TOMEKD CLEHOHHEA.

OueHoMHEE 3qa4eHIR BT0 smory T OelTe NHOD RONYYSHE OT KINOTOBWTENS HEDDXOIMMER HOMNISETYMLWY, nWDo
MPWHATE B CODTESTETEHN © HBCTOALLMM NEMNDHEHREM.

C uenero nosbiweHeA N0 anemedTas, npeanaraamen s88 GOnanHEHNe K BSHTHNATOREM C OTEDRITLIM BAN0M, BME-
T OUSHOHHEX IHAYSHAE M3 HBCTOALEND NPENOHEHRA NPEANCMTHTEMEHD MCNONBI0BRETE peaneHsE KN snevestos,
MpPE0OGTARNAS MbIR MATDTOBNTENEM.

B cnyuse Bcnn BEHTHRRTOR NotTRENRETCA Bez npueaga, nondem KN0D cnegyeT pactyTeiBaTe B raschsyme KN0
NONATOHHOA CHCTEME 1,0 . WCNOME3YA dopreymy (8.1)

My = M Ay Ao M- G - G (B.1)

rog 1, — nondsa KNG

pﬂ::l

7 B COOTBETCTEMN O [3];:

H, — MEKCAMANEHBIA KTNO nonanosHom CHOTE Ml

N — KNO aewrarens,

My — KA nepagaqw;

e — KMNO HacroTHore npeabpaoeaTens,

. — nonpascHHbiE o MuraHT ONA yHeTa HETOHHOCTER NPK H3MTOENEHHN ANEMBEHTOE BEHTHARTORE, pasHsR 0,9,

C. — nonpascqHe k0EDNUMEHT, CEAZSHHEN © YSCTHHHOA HArpyakon NpH WCNoNe308aHHA HaoTOTHOND npeod-
pAIOBATENA.

B.2 OQewratens

KM neuratens 1, cneoyeT 0USHWBATL B CyYE8, acny JENrartens HE BRNINYEH B KOHEHHbIR MOOLYKT.

COyexosHsin KND gnA tpexdasdbix QERMATENSA ONPEOEnAT HE DCHOBEHMH NEACTEYHIWME HOPM WM B COOTEET-
CTEWM G knacoow IE2 no [6]

OueHosHed KNI ans soex gpymie SCHHXPOHHBE JEWMETENEA © MOwHOCTe Mmedes 0,75 kBT cnegyer onpaoanaTe
no rpahusy Ha pycydee B.1 wnw no dopeynae B2:

n,, = 0,1462 - In{F, ) + 0,8381, (B.2)

e F."l'_ HOMHHENERHER MOWHOCTE ANaeTROOBNraTens, kBT

" B Poccudckod Pradepauuy delomevem FOCT P 54413,
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201 o
[ 0.1 0.2 0.3 04 05 0.8 a7 08 Py

':'.-,- HOMHHAMEHAR MO BSETE npuesaa, &BT: ., ENQO npweapa, %

Pucyhor B.1 — Zraqedss KMO, 3a02088MEeE N0 YMOIYEHAK N8 3nNeLTDo0sdranans i
C MOWHOCTED MeHes 0,75 kBT

B.3 Mepegaya

B chy4ae ecnd BEHTHNRTOD MMESET NPAMOE NpWMBOO, TO BCTe paboqyes ¥oNeco YCTEHORMEHD HENOCPSOoTEEHKD HA
gany anakTpogenraTens, KMNO nepegaqw n+ nprHEamanT pagsem 100 % Monpasgd keoBxogymo SEnaTe HE NOTEpW &
NOOLLMMHAKAR, MEKOM COSANHEHMA M T. 1., BCMH OHY ABNRIOTCA SACTLED NEPEATONHON CUCTEMLL,

Ecnu BEHTHNATOD MMEET DEMSHHYID NEpEsaqy, sHa4enus KNO no yesar-4asdss npaesasqesl 8 Tabnnue B.1.

Tabnuua B.1 — 3navernA KMO no yMonyEHas DA pEMEHHOE Nepenssd

FloREHAMLHEA MWL TE J8ANETENE i'll-||.|'|l|-:;.u|;|.| T ";|-:|'|||_'||_'"'\-'||I pEEEHL|
Py < 1B 0,89 0,34
1%B7< Py, < 5 B 0,0175 . Py, + 08725 0,01 - Py, +0.83
Ppy =5 k81 0,96 0,98
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Mirg

100

o

5 I —
o 1

o I —
' 7]

- 2,

=]

a2

']

1]

a

aa

o 1 2 3 4 s sl Moo a0 300/

B — HOMAHEMAEHAH ROWHOCT npaaogs, KB, 7 — KM pesernecd nepegayan, B,
1 MAGGERA JEMEHE, £ = KITHHIE0A DeMars

Pucynox B.Z2 — 3apasaemsa no yMoraysdeo asaqedan KNGO ons pesmasHod nepagaqn

B.4 YacTtoTHEIW npecbpazoEaTents

KN qacTothoro npecipasosarand (M) 1, ponsed Bume onpaganed en maroroeqranes. NMonpasosHei koadede-
uwaHT npueaged 8 B.3. Ecnd UM He ncnoneayeTcr, . 1 C. CregyaT WCENoHHTE WA chopmyne {B.1).

B.5 PaDouvid npusep OnA paoMansHors BEHTHNATORS C 3arHy TEIMA BNEpan NonaTHa MY

JaroHogaTaneHME OpraHs MoryT norpebosars, 4Tobe nokazarans adERTHEROCTH DAOMANEHDT BEHTHNRTORA
C JArHYTRIMA BREPEN nonatxad Bwn Gones e FMEGIS. Mpegnaraamelid BEHTANATID MCCNESOEENM OT4EMNEHD. 8 HE
EEE HOMINEKT, COCTOAWAR W3 BEHTANATORE, OSHIETENRA W KNHHOBOA PEMEHHOR nepegasn. KND nonarcqHoR croTemsl

M, =80 %, NpW 3TOM MOWHOCTE Ha BaNy F, ONPEOENRETCH HA cTeHae Tena 0w cocraanret 1.125 kB B sedTHNRTORE
MENONBIYETOH YETEIPEXNAMOCHBIR OEWMIETENE MOWHOSTLE 2.2 kBT ¢ nosiwedHeir KMO. B coctae eaHTURATORE TAKHRS
BOMMT SECTOTHEM Npeabpaoeatens ¢ KNO 895 %,

Hononeays opayny (B 1, =0, 1, N Gy - Ca

foe 1, =060 (60 %)
U = 0,843 (ow. B.2, IE2, 84.3 %)
U7 =091 {cw. B.3),
e =095 (om. B.4);
Con = 0,80 {om. B.1);
Ce =1,064 (om. B.3).
Toma n, = 060 0,843 - 0,811 -0.80 - 0.85 - 1.0684 = 0,418 (41.8 %)
Menoneays dopayny ng |'_| many-eEanm By -i- 1125 = 2 88 xiT.
P r, 0418
CranosartansHo, MendnesyE rpadius Ha prcyHee § wne tadnuuy 9 nubo Gopryny T, sHasesds FMEGIS gnR pac-
CMETRHEAEMOrD BEHTHNAETORE cocTaewT 31,4 %, Tawam cipasom, pECCMATRPHEIEMBIA BSHTINATOR COOTEBATCTEYET KOHTE-
puw FMEG3S.
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e Ms =

=)

a5,
2 69 kBT,

e

FMEGIS = 2,74 - In(P,} - 6,33 + N,

roma FMEGAIS = 274 - In(2,69) - 6,33 + 35 = 31 .4 %,

1
AN
b
&

i

&
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Ha prcyHrea B3 npagoragneHs npousaypa onpageneden obwsro KNI sneseqTos npreoga

Tt = Tla

O ==0,03 - In{P_J + 1,068

Ty = M- Cm e ""d

My = anadao [E2

g

ﬂm=

01452 - In{Pd + 0,8381

i
oo

0 COY4A8 MENONEINEHAE YAETOTHEID npeofpassearens, O
MpK A3OTORNERHE SHEsed toa nantunaTopa, 09, P, — Bkognas MOWHOCTE BedTnaTapa, kBr; Py
MU HAETE ABKEETENA B MHPOPMELME Ha 338

W0 voranoeed (penkeas pabovas kor

nr=0.01-P, + 0,83

oy

NOEEABOYHE A RO OALMEHT NA FULTA DEORDKHH JEERTHH NP YacTAYHON HarfyaKe

MEkEA Tagrnses, KB 5 KEMNO wactorw

o, nprsag v nepegady), ;o0
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MO A0 HE W HI.'I'_"\-\.'I."'I.DHIJJIEIII AN PHETE HETDNHOD TR

HOMHEHINEHERA

o npesEpassasrenn, %

KMNE npemoga {skrioyqan narepp
KNQ pabraara woneca, %,

.

0 HASTOTHOM Npecbpasocaatens, £onW o0 DCTPOSH B Bodratens), %; 0,

Near KNO pentanarapa, %, nr X0 nepegayn, T
ECLNH INBETPOEEHTHNATOR NOCTARMAETCR KAE OTAEMNGHAA YETAHOBED I"F;l. Mg SOTTEKHT EhiTe MOnNyUEHE RPpRWEM BIMBEDSHASM I:'r_
=] =
Ted M 0
A48 YHEETH IOHOMEAN AHERIAN NP 43CTHYHDH BITpY IS HEIOEI0 A S MCNOnNEIDEATE NN P Ba's HeE i.ﬂ:‘lbd:i“!ﬂ_d!‘.rl.'.
Hea by TAMMD MENONEEFEATE IHIYEHARA N9 YMONEIHHEE, B CNYYEE SCrNH QNEKTRDESHTHAATIR HE RRNASTLA OTJ8NERIH WoTERFERdA
AR YUETI BETASHOLITEN M HIMCTASNERNE SNEMERTEE BEHTHIATORE ARG PETCRE N0 O i B KO A e T ':I: = 0.9,
Pucywak B.3 — MNpoueoypa onpepganasns obwero KMNO anamedToe npeecaa
31
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NMpunoxeHne C
{cnpaso4Hoe)

OTAWYKA B XAPAKTEPUCTHEAX BEHTHAATOPORE B IABHCHMOCTH OT THNA ACNLITATENLHOrD CTEHO3

XKEpaETepUCTHRK BEHTUNATOROE MOTYT CHNEHD OFMHMYATECA B 38BMCHMAOGTH OT TOM, Ha KSHOM THINE KeTkITATENLEHO
CTEHAE DHA Beanmn nomp<aHe. CnegoearansHo, ONs TOMm, K10 Be0BPAsT BEHTANATOR, N7 ¥oHe4Hore notpabarana u ong
NpEE0ELIE OPTEHOE BAMHD 3HETE, KAKOHA THN CTEHQA MCNONbI0DEANCA. KPOME TOI, BEMHD 3HETL, COHoBAHRD M FMEG Ha
MONHOM Mne cTaTigacion K.

[N\ npasunsHom onpageneHud XEpakTepicTiE BEHTHNATOPE o paboTe 8 PAINM-HER CUTyaunax Gend paspd-
GOTAHBl DEINEHHESE TANE KCNEITATAMLHEX CTaH00E. HanpuMep. oCes0R BAHTANATOR HE HEPYHHOM KOMNPECCOpHo-ROH-
DeHCaTOpHOM Bnoke RoHQWLroOHepRE patoTaeT B yonoEMAK, Bnuams ¥ cecbopHoMy BRO0Y M BE00Y, W NoEToMY Havbones
M0 RWAM GyaeT MCnETATENEHBIR CTEHS TMna A, MonbiTaTensHeIA STEHO Tna O uonone3ayaT 8 cmysasx, sorgd tpybo-
NpoBCOE NOOCOS0MHAKT HE BXOO0E W HE seixoge. MCnbITaHMA HA TEKOM CTEHOE MOFYT 48Tk HEHEDHLE pE3yNETaTe ONS
BHELWHEM BRoEa OXNaxiEHIA.

Oeyron npHMep — 310 pagMansHeIA BEHTRNATOR G0 CEOE0OHD BREWEMIWHMES KONECOM, BENONEIYEMEA B YETAHOE-
HaX EOHAMUBOHMPoEaHNR s03dyxa [YEB)L OH padoTtasr e yonoBnAx, Bnedenx k ceabonsany BRO0y ¢ BeIXOOY, W B OEHHOM
CNyH3E Hardonae NpasHneHeM Dy0eT MononbaoBakne CTesoa Trna A, Ecnm k Bxoay nogcoenmHsaT Tpybonpoeon, Ganee
mogeoaRwMm Syoet ctedy Tuna C.

CleeBold BEHTHNRTOD, MCNLTEHHBIR HE cTedns Tuna O, waser Bonss seicomad KM, 4sm MensiTadHeIR Ha cTeadnes
Hna A, BaHTunATop co cBoBOgHD BRAIWAHILLMKMEA KDNSCoM, MENBITAHHER Ha cTedge tina G, mwest Dones secarrin KNO,
Y8 HEMBITEHHEIR HE CTEHOE THOE A

AaKOHOSATENEHLIE ORIEHE JINTHHEl MCR0NB30BATE HECTOHWME CTAR0APT ONH YBTHOM YHE3dHWA THNE CTEHOE npw
CNPEgEnsHEE MIEHKRANEHBE Ypoeral KNOD, Hanprseap:

OCEEDA BEHTHNATOD Ha CTEHDE THNA A — MAHMMAENLHER YpoBede KMO FEG::,

QCSE0H BEHTHNATOP HA CTeHOS THNE B — MuHMMansHen yporede KMNO FAMEGxx;

OCHECH BEHTHIATOD HA CTEHOE THNE © — MUHAMANEHBIR ypoeass KMO FWEGax:

OCSE0H BEHTHNATOP HA CTEHOE THNE D — MrHMMENEHLIR ypoeass KTO FMEG:.
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Npunoseswe O
{cnpaso4Hoe)

BuiuMcnesmne BXOAHOR MOLHOCTA HA paBoyam peXUme ONA BEHTANATODOR C NPHEOLOM

0.1 DDwmue MonoseH A

MHOrHE CTPaHe CHOES Ha4and NPORENATE BONLIWoA BHTEPEC K aHepreT e ckal 3 hekTHEHOCTH BCSX TWNOB BEH-
THWNATORHEIR YETAHOBDK. 38007 R0 OF ORI GHAMLER CPEOS ¥ SKOHOMWSECHDR Beirana. B casaw © 3Tik NorRennacs Haobso-
AMMOCT B ORHOTD NBOXOAS K cnocedy anpegensHas Bx00H0N anexTpr-ecesn mowsacty P, Ha prcykke 0L nokazadel
THMM-HER CTYHEA KNTAHDBGH Napagaqmn ¥ PEENHHEIE THLl NOTEPE, KOTOPEE MOMYT BOIHURHY Tb.

=

&)

=

2 EXQJdHaR ANEKTRRYECEDRE MOIMacTE, P;. * MONEIHAA MDUGHOCTS IEE-bEMFbIIH HACH0g, YEHTEIHAME A

HH MOUTHOS QABReErRE) 4 — NOTERE B FETPOACTEE DEryMIMPOOArWSA YACTOTS BRELEHAE (Tennal
b — noTepd o QBEErATEAs [TENND) C — POTEA I PEMEREDE NEpELAte (Tanadl; o — NoTepd B NoELANKEERE | TENe)
B - JIP0OWHAKMWHSSKME NOTERR B pAGgssd KONECE W Rapnyce (Tennaj

Pucyror 01 — MNMpamep. Nosa3sEaiu M@ NOTEPr MOWHOSTH Npk padoTse SEHTANATORE © NPHEOS0M

0.2 PacueT noTpebnResmon MOLWHOCTH

D.2.1 OSwre NonoHe WA

BroOHEA anedTpHHBCKER MOWHOCTE, MOTDEONAEMaR BEHTHNATODOM, COCTOMT M3 HECHOREME 43cTal. STH HECTH
anviade 8 022 — D24,

D22 MedaHa4ecky e MOWHOCTE, NoOSEaaHHye © patodswy conscy, obosHa4as0T F, v BEelpasadt 2 BT wan BT
P, — NoneaHan MOWHOCTE, NOgeadeHHan § notory. Torga KM nonatoqHos CHETeMe !

; (D.1)
BEIDEHEHHBIE B OONRE 80HHHLEL.
STO NPHMEHWMD ZNA BEHTHNRTOPHBIE yoTanoBeos Tnos 4, 5, 15w 16 (o, [1]).
D.2.3 Maxauu-aceyil MOWHDICTL, NOGEENEHHYH K 8any BaHTANATORE, 0B0aHa-aT F, W BeipawsarT & BT unw kBt
P, — NOnesHan MOWHOCTE, NogsanedHas « noroxy. Torpa KN essmenAaropa:

P,
= 1
Ma P (0.2)

EhIpEH{E‘HHhIﬁ: B OOns=xX agWHNLEL.

2TO NPHMEHWME SNA BEHTHNRTORHBIE YCTAHOBOE TnoE 1—3, 6—14 »n 17—15 {owe. [1])
K0 esstvnATopa otmmyaetcd of KT 0 nonaroyson CHETEME! yHEaToM NOTERE B NODIWANHKEEY M23-23 TREHMA.
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0.2.4 MNoTepy HE TREHWE B NOOQWANHWERE MoryT BeiTe Bbidncnadsl no dapeeyns (0.3):

Fyp=0.105- M- N,

roe P, — noTepW B noguwnHmeax, Br,
M — NoNHBIA MOMEHT TREHWAA NOgWMnHKrEoE. H-M;
N —wuacTora epawasds pafosdero kaneca’sansa, obiuuH.

D.3)

MosaHT TpEHUA NPEENNEHD CMEIEHHEIX DOSWMNHEAKOE ROPOLWSnD ESHeCTES MOET BeiTe B GonswmHCoTES cnydass
OLUEHEH & ACCTETOMHON TOHMHOG T G HENONE30BIHNEN KOS DHIMUMBHTE TRERKA u W dhopkeyns (DL )

M=05:C, {D4)
ros M — MonHLE MOMEHT TREHKA NOQWANHKESS, H-mM:

U — RoEhRUMEHT TREHMA RogWHNHAKROE (oM. Tabmeuy 0.1);

Cy — 3%BUBANSHTHAR HAMPYIRA HA NOOWATHIEEH, H;

O — BHYTpEHHMAE } gHameTp{sl] NOQWMNHEKEI0R}, M.

Tatnuuya 0.1 — MNpebnyautenerbe E03GhrUNEHTE TREHRR QNS PEANHYHEIX THMOB MOSLHMHWKOE
Tun fagwmnanes Koadihbuunent rpesua L
MEOWKnHKEN KaYSHAR C rNyDoso KaHaescn 00015
PagMantHo-yopHER WEDEKOELIR NOOLLWNIHHE
- DOHAPASHEM 0,002
- HEYEPAOHEIR 10,0024
HETRPEXTONEMHER KOHTEETHRIA WAPKEOSSIA NOSLUHIHAE 00024
CanaycTAHABMMEAKLMACH WS PARDERIA MOLLHMHAK 0.0010
LMnuHapyHECKHA PanvEoesid oo LWHmHRK
- £ CEMAparapom 0,001
- BECCENapaTOOHEIR 0.0020
MIrormeHE T NOEMnHEE 00025
PagyansHO-yIOpHEA POMHEIESS NOTWANHKE [EOHHYSCHAA) 0.0018
CrheprYScki NODLLKHIHAEK 00018
YHOpHBIR WEPHKOBEA NOGWHHKE 0.0013
YNOpHBIE PONREDBRIA NOOWANHHE 00050
MrorsHET=#E yNopHBLIE NoOwenHs§E 0.0050
Crepryecksil YapHsE Noawun-9E 00018
MpueumesaHre — Wabopmaunn o Ko3bhRUAEHTE TDEHWA QN8 NOOWANKHEDE BCEX OCTANBHL TAMGE CIE-

AyaT 3anpallvBaTs ¥ MSCToBNTENEA.

Monwae CONEOTHBNAEHIE BALEHWH B NODWANHWEEX COOTOAT W TEEHAR CROMEHAaHNA H $3~4BHHR I:E- MBCTHX KDHTARTE
PONneoE. 5 OONACTAE KOXTAKTA MEROY BEAWAKMEHMACA 2NepaHTaAMA 0 CEnaparapord, MEsOgY HaDyHHBIM WKW BHYTEREHHAM
HONkUE MH]; TREHKA B CMEIEE] COBAMIBOND TREHNA B KOHTEHRTHBIX Y¥TNNOTHISHARX, 2CMTH DHW MMEHITCH.

B Chye<ga HANW-HE B NOOWANHEEEX HOHTEETHEE }'n.ﬂDTHEHHﬁ. NOTEQA HA TEEHKE B HAX MOMNYT NMPSEEIWETE NOTERIN
B CaMWE NOSWHmHARax. MamedT TPEHAA B YNNOTHEHWAX OnA NOOWANHAEDE, ARMSHOLWAY X C falal=0E CTOROH, MOXET CbiT

OUaHaH SMnupw-aceoR dopmynod [0L5):

i
M, o = kol <y

roe M. .. — MOMEHT TREHNA B YNNOTHEHWMAX, H-wm;
fy  — roRIMUMEHT, 3ABHCALLEA OT THNE NOOWKNHHEE,

k:. — KDHCTHHTEA, 38BHCALYEA OT THNa NoOWENHAES 1B THNE YTUTOTHEHAA, H-m;
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— OHAKMETD OTEEJCTHR NOOWMNHAKE, K (. pudyHox D2
a — CTEMSHE, 3JHENCRLLEA OT THNE MOSWHNHAKS W YIHOTHEHWA.

@)

I:'__I AuAMaTp STEERCTAA NOAWANHMES

Puoyrox 02 — CeyvaHme NoOWMNHUEE KEYSHWA © YNOTHEHWA RN

B dopmyne [D.5) @ MoHaT MaMeHATSCA B npepanax of 0 0o 2.3; &, MOHET W2MaHATECA B npaganax ot O oo 0,06 1
by MORET MaMBHATECR B npegenax or [ Ao S0 3HaqeHd 3T NEPEMEHHER 10 He0GX0SHMOCTIA CAPENanAKTCA HaroToaK-
tenes. KM oBoaHadeHne N SToM MOTYT OTNWYHaThoH.

Tak kak:

=P -P [CLE]

KO momuienedeas moset Beite onpeasened no dioprayne (0.7):

O (0.7)
B, P
H
My =Mp—Tla- (D.8)

Bo BoEx CRydHEAs. BEROATHD, NYHWE HENBTESETE BEHTHNRTODHES YCTaHOBEW Tanoe 1w 4 (no [1]), nonydan nomepa
8 NOOWWITHHKEE BLHUTEHIEM.

M PHMEYIHHE — MonHwd mokasT TPSEHHA B NOOWHMHHEDY — YHCNEHHEA CYMMa BC2X MOMBHTOE TPREHNAHA BHE
JZBBCAMOITI OT M JHaKE I:HEH'IPEEJ'IE'HI.'IE FOMEHTDE HEE!,I'BI;EE-!'EE'HHD:L

0.2.5 NoTepy MOWHOCTH B Nepaga4s

MuorHe BeHTHRATOPE., SCoBSHHD B CHETEMAX HBMPEER, BEHTHNALMA, XOHOMUMOHEDDBAHKA W OXNEHOSHMA BOAOYXEA.
MMEHIT B MPIS00E WHAEE W KNAHOEYH PEMEHHEYD NEpagaqy. 370 0387 ceoboqy MardTosH TENAM, KOTORES MOryT ORESTHT R
WHpaEyH oBnacTe paDOTE OIPAHMSEHHEM KDMPHECTEOM TMNOE BEHTHNATOROR. NPpoerTepoBWWEy 370 Take yoobyo, Tax
KEY B CITyE8 HEBERHAN PEcdeTsa ConpoTHENEHIEA CHETEME! NPOCTAR JaMEHE WHENES MOHET MONEEENTE CHTYELMH NpW Oo-
CTETOHHON MOWHOCTI ORMFETaNA,

Heabxogumo BeiTh CCTORERHBIN, STOBR HE NEPETEYANTE MK HESOIPYANTE DEMEHHYID NEpeaaqy. B obons criyHans
CHESEETCA 88 bdiesTHeHocTs. KNO anTtiMansto paccyHuTaHHON Nepaasdy MOossST gootirare 95 %, 00saws npd npasos
MyCKE 07 ANBKTPWSECHDA CETH QONOMHATENEHEES PEMEM MOMNYT 3HESHTENBHO &ro cHH2MTh. NnasHem mycy momet Goits
OOHAKM W3 XOPOLLME PELLEHAR,

ECnu BEHTHNRTOD NOGRNKDHEH weped rMbroe cosgmrerie (oM. [1), paigens 7, 8. 3w 17} ro KINQ ravworo coggude-
HUA MPHHATD CHATATE PABHEM 97 %, xpome TeX CAyYaEE, KOMOE MArDTOEMTENE TMOR0M COSaMHEHMA NPESOCTAEENART CBON
JHAYEHWA.

D.2.6 MowHoCTE ABMraTens

Hanbones pacnpocTREHEHHER TN JBMIETENSH, MCNONEIYEMEX B BEHTHNRTOPHEEE YOTAHUEKAX [MOWHOCTR BEILS
1 kB7), — ScHHEpoHHEA. OH NpodHBI, HEOSEHEE, TREEWET MHHEMYM ODCMYEHESHHR ¥ OTHOCWTEMEHG Heaoponod. [o-
CTENEHHD MPOWMCOOqMno ynydwenae ero KN0 k3K npy 48cTiHeoE, Tak v npe NonHoR Harpyaea. Yeanndedne KN0 Geno
AGCTHIHYTO HCMONE30EAHMEM BONLWErg KonyHecTea SKTHeRarg sewectea. Tpw ypoedA KN acHHeposHsx GBrraTanen
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cTaHgapTranposano g [B] . KMND peansHels GEwratensd Npd SacTH=HOR HErpysie (onant 75 % HOMWHENEHODR HarpyEEs)
MCCRET DeiTh IAXE BELE, SEM NPW NONHOA HBrpyara. B atowm coCToMT OOHD W3 OTNRYsi o7 Jenrarenak Gones paqHwx pas-
pabortox. Baxdo wononeaoears KMO npy peansss noTpabnaemon MOWHOCTH, BOTORAR MOoMaT OuTe paccauTaqHd neobein

M3 METON0S, ONMWCEHHER B [2]

0L2.7 NoTepH MOWHOCTH B yNRaBneHAH
STHMH NOTEPAMA 0DEYMHD npeHeiperawnT, 0cobaHHD MpKM MCNORLIOBEHMH HHESOTOPOE (HECTOTHEE npeabpaiobBaTe-
ner). KMN0 cuctems yNpaenaHuA NPW canbHOM CHAHEHNN MOMEHTA MORET BuiTe aHaHMTenbHo Hise 100 %, xote, koHey-
HO, NoTREEnRSMAaR BEHTWNATOROM MOWHOCTE TARKS HH3ka. Puoydima D3 — DG ABNAEITCR TANMYHLME NPAMEREMA 008

OBHACATENR MOWHoCTeR 30 BBT.

¥i

B>

= :

i 3

- 4

T

™

a2

o/

[+

* 2 o B0 & 100 = %

¥ = HOMHHANGHE R MOMEHT. % ¥ — KNG, % 1 100 % wacrarm,; @ — 75 % waoToTw
3 - 50 % uncTorTel) 4 — 25 % yacromw
Prcydox D3 — KMNO TeiwHHOM GeMiaTend npe paani4Hom Harpyase

Yi
100

"

8

= =anil

o r

2

Bl

. £

i /

7

51

!
% 20 o 50 ) 00 = X
x HOMHHANBHE R MOMEHT, T Y KMg, %: 1 100 % qacrTaru; 2 75 W wasTote

i

I 50 % wacrorm; 4 25 % vacToTm

PucyHok 04 — EMNO tannysoro 4actomHoro npeabpaloea tens
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Yi

Bl

" 1]

-

BS ?.A—

B0 ——— 7]

[

T

=

I

7

e 20 a0 B0 B0 100 X
x HOMAHANEHEA MOMERT, %5, ¥ KNo, %51 1400 %% wacroTe; J 75 % vactore: Jd S % wacTaTm; 4 25 B uatTote

Pucynor 0.5 — ENO THRM4Ho OEBMETENA 0 HACTOTHDND npeabpaloeatans

0.3 MNoTpebnreMman 12 CETH MOWHOCTE

L

BrogHan SNEKTRHMYSCHaR MOWHOETL, NOTpebnRamas n: caty, mooket Beits pactanTaqa no gopayne (0.9)

= Soyt” P

(D)
m lﬂ“lf'lr lh lm ] |I
e P, — BXOSHER INBKTPW4ECKEA MOWHOCTE, BT unuw kBr,
Dowt — abbamMHri packon, Mo e nic;
Oy — OZ3BMEHKE BEHTHNATOPAE, Ta une &MNa;
n, — KN nonaToqHon CHETEME B JONRE 0HHAULL,
flp — KN nOguunHegne B S00A2 S0MHALb,
N — KN gevratens 8 Qonsg SgHHHUE,
Ny — K0 napagaqs 8 QOnAx BOuHELLL;
M- — K0 yatrotHoro npeabpaloeaTend B QonsE SaHALLL

MpuMeEYaHnA
1 Ecnis SaendHqe BEHTHNRTOPS BRIPEMEHD B Nackansy, 1o P, — 8 eartax, Ecnw 4EenNeHWE BEHTHNATOPE BelDEMEHD
B KMNONAcKansx, Ta P, — B KNoBATTax.

@ 1, — Kl BEHTHNRTONS Ha sany.

3 MookeT MCNoNLIoBATECH CTATWHECKDE OSAMEHME BEHTUNRTOPA BMECTO NOMHOM MoK YERODSMW, 4T 1], TAKHE pac-
CHMTEHD MO CTATHHECKOMY gaanaquen, Crarwseckii KN sasmunatopa — TeaperiyScie HEKOPREETHOS NOHATHE, TAK KEK
OH HE MoekeT Beite passd 100 % wne 1.

4 Pacyetel oisdHo NPOBGOAT HE CTA4HW HOCCNSO0BIHWA, NEpE NPoES0aHaE 3RENS0THIR NPOOYHLAA.

Beoa PECH MR p-f:'lElnT bl H 3HSMBEHWA DOrEHBl BeiTe MONyHeEHL! HI CCOTBETCTEYHELEM THNE CTaHOa.

0.4 MpeacTasneHNe pEIYNETATOE MCNBITAHMA TANWYHOND SCHHXPOHHOMD QEMMATENA W 43CTOTHOMD

npecipaloeaTend, AENAKIWMWECA NPHUEOA0M BEHTHNIATOPA

Odwmie KMNO npreosa BEHTANATORE, COCTORWAEND M3 SCHHEDOHHOM JEAMETENA M YACTOTHOID npecbpaiocearann.
CEAZEH C FHEMCAMOCTER NOTEPE DABNEHEA E CETH OT 0bsemAoro pacxoga. OnA GonswrHCTES CACTEM & = q-f_m (oM. pe-
CYHOK D'E':l' Haxoon Ha rpadiial 38eMciMocTe MOMERTA [, HA Bany QEWMETENA OT YACToTH BREWEHAR, MOMHD BHOETh,
yTe b, = 04 OOHaKo SCTe SPYIes BEIPHEHTEL, T0 BCTE MOMHD CUMTATE NOTPEEHEIR MOMEHT NOCTOARHEIM, B TO BPEkA Koy
EMMAHMEE BA3KOCTH MOMAT CHAZMTh NOXSISTENE CTENSHW S8CTO0TE BPAWEHUA Hyewd 2. TAKHE BOIMOMHG, ST0 MPEMCYTCTBYHIT
SANSMEHTE G MKCHPOBEHHEIM CONPOTHENSHHEM. JHAR, KAK MEHRETOH MOMEHT HE Bany OEWIETENA 0T 4aCTOT BPELWEHIA,
MEMHD PRCCHHTATE, K8 MEHASTCA ohwwiE KT1H0.
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YA

'1|:|’ﬂ AR T S ]
3051 2483 aqas 86

91

1]
2

X HELTOTE EpdwerEs (B % o7 FomBRanal, Y HOREHT (B % Or HDMBBADA], & KN crerame;
b — NacToAHHOE SONPOTHONEHEE: © — b, = n?

FurcyHok D6 — TumndHed KNO 4earatens BeHTARATIRA © H3CTOTHEM NpeobpazoBarensm
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Mpunoxedwe E
[cnpasouHoe)

BLiGop BEHTHAATOPA © MakCHMankeHuim KNO

HacToAWWA CTEHOERT HEWENEH HA NONYHEHWE MakcimansHon KMO, CoHago acTe B0aMOosHOETE BeIBpaTs BEHTHNR-
Top ANs paboTe Ha ORpaOeneHHOM DEHNME OANeE0 OT Makcusyma KN, Tawor xSop mosar NoIsommTe YMEHBWWTL pas-
MER BEHTHMATORE M BID CTOMMOGCTE, HO TIEH 3TOM VBAMHATCR DECNDTE HA &ro skcnnyarauwin. MNocTaswumey BEHTUNRTOpa
H NOTREbHTEND PEROMBEHSYETER BuBUpaTs BEHTUNATORG, reaigne KT0 He Heoks 85 %% 0T MERCHMAMSHOM SHIHEHUA,
B OMAnNdsoHe pabodud npouisoqdTensHocTed. Ha pacysse E 1, noxkazad miniHHBIR DWangaod Np@esMnaemel obs-emHbix
PECXO00E BO3OYKE ONA BEHTUIATAPRE.

KM eeHTHNSATORAE 3HEACAT OT HACTOTE BRAWEHAR H [AIMEPE BaHTANATORA. Taxum 00pazom, ScnM HacTora spawe-
HWA BEHTAMATORE HWAHE NPE0EbHa OONYCTHRMOR, peaneHbid KM mosket GeiTh HUHE MAKCAMaNsH0N, HENONbIYEMoT OnA
KNACCHIMESLENE, KOTORAR NPOMIBOONTER NEH NPE0SsnsHOE HACTOTE BPALYEHKA.

MpHmesarde — XapaHTEPWCTHARY, NPEgCTaEREHHED HA prcynxax BT, E.2 » B3, npuESgaHs TONLXD B Ra4e-
CTEE HNMOCTRALWA.
!ﬂlt
200}
il
104}
21]
fu-
o 1 ] ] 4 5 U o,
o pEneMAna pacaoa, wie; oy aaanense aepTanaTods, MNa N SAGTOT Bpawerss pabouam
EOneca; 4 — pabouan dona; b — kpupan makcuayse K0
Pucynok E.1 — A3poanHamMu=HECEHS 1EpEKTEMACTHEN BEHTHNRTOPA
P i
2000
100 % N
ﬁh—_—-
ald

4L

BO% N 7

b 1 2 3 1 » e
" Be ¥ g e o 4 gk — B
Gy COREMHE POCEDI, M5O o BXOOHAR MOWHCTE JENrA™NA T
.rlil HQACTOTA DPALUEHARA I.'HE'\'J'-IE'IL'F BEaneca, a :IﬂE\'.I"-’iIII A0HD

Pucyhok E.2 — MOWROGTHEE xEpaKkTEpMcTHEN BEHTHNRTOPE
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ni

dd %

20 %
10 %
a% L -
a 1 2 3 4 5 8 a,
9 ofeemrmin pacrag, M3 1 nanHew KO0, Ma; M MACTOTE B EndA pabouasro oneaas;
o pafauan Jowa; b — smascumanewsn KN, c— 85 % o1 sascemanesans KNQ
d — ponusd KNQ; 0 — crarwyecedid KNQ

Pucynok E.3 — KMNO sasmvrmATapa
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Mpunosesne F
{cnpaso4Hoe)

OnpegeneHne Knacca »peKTHEHOCTH BEHTHAATOPA ¢ NPHBOLOM

F.1 PacueT

F.1.1 MeToguea pacyeTta knacca adgpesTreHocT N

Knace sHeprosd e THEHOETA OCHOBRBASTEA HA hopMyna OnA pEANHYHEI TUNOE BEHTUNATOROE. KN2Cs acHOBe-
BHSTCR Ha BROOQHOA mowHeoTe P 8 guanaseHs o1 0,125 so 500 kB1. JIvHeA cocTorT »a OBYX ySacTrose, Nepesi — o7
0,125 go 10 kBt » gropas — o7 10 go 500 =81

Huoke npresgaHs TPM CEQKE NOEA23TEnal, OTRaHalBe PaNMHHEE SapasTapHCTHEY DAIMEHHBIX THNOE BEHTHIR-
etaled]

a) Moeasarens 3aETWBHOCTH QNA OCEEBIX BEHTHNRTOPOE ¥ PAOMENEHEY BEHTANATOROE © 3BTHYTEIMA BNEpED
MK DEOMATNEHD OEAH-HEAMLWMWCA NONaTHaMH OCHOBEH Ha opmynas wa ratnuus F.1.

Tabnuwua FI1—Dopamyne ans onpegenssna CMED ooeBpx BEHTHAATOROE W PAOHENLHELX BEHTANATOPOE C 38THY TEMIA
BNEpEd MTH PAOMANEHD DESHYHESHHLMMUCA NONaTHIMH

0,125 wBr <« Py < 10 w8t 10 kBT < P < 500 kBT

iarger = 274 - I (P} — 6.33 + Ng Tirargee = 0,78 - 10 (Pl — 1,88 + Mg

roe P — BXOOHEA 3NSKTEMHSCEIR MOLHICTS;
Nz — Tpabyanbl snace 3EhaKTMEHOCTH (UBN0E YAGID).

by Morazarane e THEHGCTI ANA PAOKANEHBIE BEHTANATOPOE © 33rHYTEIMH HA230 nonariamg (o W Bez wpnyca)
M QHEMHAMBHEY BEHTAMATOROE © NPWBCO0M OCHOBEH HE thopmynaz i tabnuus F.2.

TabGnuwua F.2— dopmyne 0ns anpegsnsHan FMEGS panqansHsl BEHTMNATOROE C 33rHYTRIMK HE330 NONaTHamMK

0,125 w87 .'—"u < 10 kB 10 5By :Pr:" SO0 gBr

= 4,56 - In (P} - 105+ Ny =11-In (P, ) -26+ Ny

M s g
roe Ptd_ BEQOHEA ANSETRPAYSCEaR MOWHOCTES,

N — Tpabyambld £nace 3EhaRTABHOCTH (USNOE YNCNG).

;) Mokazarent sgdhaaTMEHOCTY ANA QUAMETRANbHLIX BEHTUNATOROE OCHOBAH KE opMynax ua Tabnags F.3.

Tafnuua F.3 — hoprynel ans anpedsnsing FMEG guamerpaneqsx BEH THNATOROE

4,125 niBr .'—"I__ - 10 =By 10 si@1 '-'-"‘_ SO0 kB

=144 -In [P} — 2.6 + Ng Hiarger = Mg

Nearge

roe Fq— BXOOHEA 3MEkTpHYSCEER MOLWHOCTS,
N — TpRbyameil knace adbaTMEHOCTH (Lenoe YIcno ).

F.1.2 NpumeHeHre nokalarensy 3heTHEHDCTH

Moxazareny 3hoes THEHOCTY ONPEOENRIT MEHRMANLHBIA Lengsor KN, poropor Jonsed gocTHrars BEHTHNATOR
HEl DCHOBAHWH BXEOOHOA SrSaTRHYEackol MOWHDCTH 2 Marermysme KN, Mgsrges PECCHHTRIBSIOT MO COOTBETCTBYRILMM dhop-
wmynas i F.11, nononesyr uenose Hucno N, COOTESTCTEYHILE NOLEIATENA JPHSTREHOCTA 9 BXOOHY 3NSKTEMHECHYR
MOWRCCTE Py B Makckyme KN seHmanatopa.

KM eaHTEATORE i, 400%8H DbiTe Ganble wnM pased vanaaomy K0 Mfames YOTEHOBMNEHHOMY NOKIISTENEM -
EKTHEHOCTH ONA YOOBNETECPEHMA MEHKMANBHBE. TREDOBAHKWA no KMNO.

B crysae scnw sedtinaTop gootwiaar KN n,, Gonsws wm paeqoro uenssomy KD Hivger KOTOPREA YLTAHIBNMW-
BASTCH COOTEETCTEYHILEA KNAcCamM SHReRTUEHOCTH N -, MOMHO YTESIXAETE, HT0 YOOENSTEOPRIOTCA TPRODBAMUA Lnacca
hipentreHoCT N,
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F.2 Npumep pac4eTa NokalaTensd 3ddeKTHEHOCTH

F.2.1 Dcesol BeBHTHNRTOR

Heobxopgame, 4To8sl OCEES0R BEHTANATOD AUCTHTEN NOKa3aTenA SdubexTMBHOCTE ONR BEHTANATOPE © NHABDOOM
FMEGAS. Tipegnonaraemeii SEHTANATOR GEIN HCABITAH HA CTEHAE Na crame O w NepESAET NOTORY MOWHOGTE P, PEEHY
0,08 rB1, NpW BADOHDH 2NEKTPMHSCKOA MOWHOCTH P, paeHoi 0.2T kBr 8 marcumyme K0, Mononeays doprymy (3], onpe-

(A, ] 0,08
i K =l = ——
nensam nonHeE KNO 6, | 7, ! R
Takwm obpazom, nonded KNG cocrasnsar 8.6 %,
Hononeays N = 45 anA nokazatend sdebestveHocT FMEGSS B thopmyna vz tabnuue F.1, namyqaan, 4To mae-
crnaneHaA ahdEKTMEHOCTE ANA BXagHor mowHocTr 0,27 kBt goropda Beime 35,1 % wan Donee. Tak, mpeanonargansieg
BEHTHMATIR HE YOOEASTBOPRST MUHWMANEHBIR EpATEpHR FAIEGA5.

= 0,296,

Niarger = 2,74 - In (P} —-8.33 + N, iF1)
roe N = 45,
P, =027 uBr.

CResoearansHo, MAHWMAaNeHeE N0 pagss 2,74 - In (027) - 6,33 + 45 = 0,357 vmnw 35,1 %

F.2.2 PaguaneHeIR BEHTANATOR DE3 KOpNYCca — BEHTANATOR co cBobOOHD EPaLYaHWHMCH KOMesom

JaroHogatansHEe Gpfadsl MOrYT NoTpatoeaTe, 4Tobe Kprean KNO sa3HaneHard BeHTHNATOPA Gwna aeiws FMEGES.
FaccmaTpreaemMsd KEHENBHER BEHTIUAATOR OCHEWEH YECTOTHRM Npeabpaosaranas. MoneITaHHA Ha CTEHAE No Coams &
MOKE3ENA, S9T0 OH NGABODMT K NOTOKY RMOWHDSTE S passyic 1,133 kB7, Npe BXOOHOR 2NekTpHSEcER MOowHocT P
pasHon 1,925 wET B mascusyiue K. ) R

| =
HMeonaneays dwopsayny (8] onpepenaes nonHe@ KNO 4., = I F"’ 8y = | T {1088 = 0,629
P CLEES

Takwm abpazow, manded KNG cocrasnsar 52,59 %

Menoneays deopsiyne vz tabnigel F2, nomyasi, ST0 MaciMansHan schdranTABHOCTh ONA BEGOHDN RMOWHDCTH
1,925 kB sonsHa BeTe 47.5 % wnw Bonee, Tax, npednonargamelil BESHTANATAR YEOBNETEOPRET MUHWMANEHEIA KpUTEpaR
FMEGSE.

|]ur5ﬂ=4.5ﬁ-Jn-:P“.ﬁ—1|],5+NG. iF.2)
roe NG = b5

Pog = 1,925 kB1.
CnegosaransHo, MAHMMAanNeHeE N0 pases 4,56 - In (1,925 - 10,5 + 55 = 0,475 unu 47 5 "%,
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NMpunoxsexne G
{cnpaso4Hoe)

MNoAcHeHWe TEpPMHHOR

5.1 ¥oenbHEA MOWHOCTE BEHTHNRTORA

MamapeHue YOSNsHOE MAOWHOCTH BEHTHNRTOPA (5FF) — 370 HE NPocTd HIMEpPSHMS BI0 NBpaMeTpoe, 8 onpe-
OENaHEE NApaMeTpos aro paboTel BMECTE GO BCEM CHCTamMOol, SFF-TERpMUH Onpagensar noTpetnaHne MOWHOCTH GH-
CTEMOA M BELYMCNASTEA EBE OTHOLWEHWE CYMME[HON MAOWHOOTH, NOTRE0NASMOA BCEMW BEHTHNRTOREMA, NPHBOOAMH H
YIIPEENEHHEM BOI0YXONSPEMELISHILENA CHoTEME K obsamBoMy paoxany 8 NPUTONMHOR MMM BeI TRKHOA Ya0TH CHETEME
[BNewaro N3 HAx).

STOT TERMAH NOE2EH SR CHCTEM, TAX KE OH NPUBOOWT & CHUHEHWI NMOTEPE SEENSHKA B CHCTEMS, Baugy Tora H41o
MOTEEH CHUEEHITCEA, HEOTXOOMMAE MOWMOGCTE BEHTAMATORS ON8 8r0 NPeononeqHUs THOHE CHIMEETCR W, CNEN0EATANLHA,
CHeHEETCA NoTpebnRemas MowHoCTE, SHSOyET YSHTRIBATE, ¥TO BCTE W OPYTWE CNocodst CHUEMTE noTpebnRsty o wow-
HOCTE. Hanprsep, TennocobMedHBE yOTRORCTES, KOTOPEE NOZE0NRKT CHWIMTE SHEpronoTpednedre croTeM o Harpesom!
QENEHGEHHEN. HD YEENWSHBAT CONPOTHENEHHE CETK, 4TO, B CEOK 0HMEPESE, YEEMHYMBAAT 3HaeHwa SFF. MNpw atam zxo-
HOMHA BHERMMA MOMST Ora3aTecR Bonewe, Yyem yeanvdeHne noTpednAemol BEHTUARTOROM MOWHICTH, CERM3EHHON © yBS-
NAHEHHAEM S3000MHEMUHECHOM ConpoTeenasdd. CnagysTr TarHe yYuTeiBaTh 00WWA enbpos yNEaHHonom rE33 B CHETEME.

¥ore rapaae SFF srnosaer 2 cebR CNoBo «BEHTVAATORS, HE CREOYET NPHMEHRTE Bro ANF OTOSNEHDID BEHTHITR-
TOPE B CHCTEME, JHEEHNE SFF MEHRSTUR B 3SEMCHMOSTH BT CONPOTHENSHWA SETH, HA 0TOpYH padoTaeT BeHTHNRTER,
CNenOBATENEHDT, JMA OTOSNEHOT BESHTIRATORE SEF HE By0eT HMETE GNTAMYMA.

ME# NPOSETHPOAEHUA BEHTHNAUWOHHOR CHCTEMB MOEET DEITE NONSIHO CREEHABATE PRANHYHEIS BEHTANATOREL. pa-
GETEHIWME HE DOHOM PaBOYSM pesnme.

SFF paccHnTeEEKT, HononbayA doopmyny (5. 1)

Po=-"" iG.1)

e Py — yOSNEHEA MOWHOCTE BEHTHNRTORA, 'P:E‘.I'.I'{Man'l.'.} W Brifnic), 4To SHCNEBHHD GOHD W TO HE;
P,y — BXOOHEA 3NSKTHAHSCKEA MOLHOCTE, NOTPebiAeas BOe N BEHTNATODEMI, NDISOSEMA U HACTOTHLIME NPE-
oOpE3anEaTEnR My, BEXOORLWMMI 8 cHeTamy, Br wnu kB,
g, — ODLEeMHBIE P3CRON BOOYXE B CHCTEME, NG MW mfe.
AnA ponarHETens=HEIR ceanequn o SFP ou. [3]. npanoskenve E w [B]

5.2 MepeHocHEI® BEHTHNATOPEI

[MepeHOCHSE BEHTHNATORE: HE PACCMATEWMEINTOA B HACTORLEM CTAHOARTE, TAK KEK 3TH THNEI E2HTRNATOROE nuio
PEAMBLAKITCH BHYTEH DIPAHWSEHHOM 05keMa, P00 AMEHT 3SMTHEA KONN3K Ha Bwxone soqtunAtopa. KN aeqrung-
TOPE © CONPOTHENSHWEM HE BEXO0S 3HEHMWTENEHD Hiowes KIN0 ceabogro pabotadwsn sedTinaTopa. dns onpegengHua
KEHECTER NPOSKTE MosET Dbime wononesosas SFP Ognarn, ecny HeoDXOOMMO, MOHHD BOCNONEIOBETECH HECTOALLMM
CTEHOADTOM, MENONEIYH NOSEOSALME OUEHK A PaduEd (o, prcyHsd B W 7 W npanoseHae F

He cnegysT NpWMEHATE METOONKY, HOTOPER NEMBS0SHE B npunasesda B ona onpenenssnA KN seHrinsTopos
ASHHEE THMOE.

5.3 BozogywHeie 3aBeck

BoaoylwHeEe 880K HE PECCMATPWBAHITCR B HECTOAWEM cTaHOapTe, DCHOBHLIM MIMEDAEMEIM MERaMETROM ONA
ANPEgENEHMA SHPERTHEHDCT BOISYLWHON 338800 RENFETCA SHERMETHHECEERA 3 DEr TMBHOCTE, TO SCTE TO, CRONEKD 3HER-
reM MO#ET BeiTe COHOHOMMEHD NPM MCADNL30ESHAM BOAOYLWHOA 33BECKE] B JEEPHIM NPOEME N0 CPABHEHWID CO CRyYaam
Gea BoaayiwHoR 2aeeckl. B BoASYLIHLL I3EECAX NRPHMEHRKITCH BEHTHIATOPE, Hbi XApaKTEpRETIRE Npegetaanass s [T

Mpagno-THTENEHD HaMapadds SFP ans ogesi SfekTHEHOCTA KEEHBCTRA NPpOesTa.

" B Pocouickod Wadepauny cedomeysrm FOCT P EN 13775,
" B Pocculckod Medepayuy dedomeyem FOCT P MCO 27327-1.

33

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 39/42
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-33660-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=55196
https://gostexpert.ru/gost/gost-33660-2015?utm_source=pdf&utm_medium=55196&utm_term=page

rocT 33660—2015

Mpunomedue IA
{cnpaso4Hoe)]

CoefoHMA O COOTBATCTEMN CCLINOUYHLIX MEKMOCYAAPCTEAHHLIX CTAHAAPTOD
MEHAYHAPOOHEIM CTAHOAPTAM, HCNONEIOBEAHHLIM B HA4YECTRE CCRINOYHLIX
B NPUMEHOHHOM MEMOYHADOOHOM CTaHdapTe

Ofoanaaenne CoMNEEDID MeXroc NLEp
CTESHMAM CTAaHdAP TS

CreneHe
COOTEETCTEMA

OEana s e M iEWMAHOE SRR G EH DO HDD MENYREEIaara
CTaMaapTa

OTEETCTEHNA CTaHOApRTOR:

- MEQ — HESHRMBANSHTHEIS CTAHOEDTE.

MOCT 10921—20 MEQ 150 58012007 «BaHTURATORE MPOMBILLNEHHEIS, SRCNTy-
STEUMOHHLE MONEITEHHA O MCRONbI0E3IHWEN CTAHOARTA-

INEAHHEIX BOIgyAOS0n 0
MpemewaHwe — B HacToAwen Tabinuue HCNonNes0BAHD CNenysiLese yonoeHae 0DoIHEYSHME CTENSHN Co-
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