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Npegucnoewne

Uanu » nprHuune cTadgapThaauuy B Pocorickol degepagin yecTaKoeneds GegepansHeimM 1aKn-
Hom 0T 27 gekabps 2002 r. Ne 184-83 o0 TEXHWYECKOM DEryNHpOBaHHWHY, 8 NPABHNE NPAMEHEHWS HaLWo-
HAMEHEX cTaHdapToe Poccuinckol Pegepaduia = FTOCT P 1.0 = 2004 «Crangaprvaayka B PoccHilceol $e-
Aepaudy. OCHOBHBE NOMOEEHHRD

CeeneHwn o cTaHgapTe

1 NOOroToOBRNEH degepanstsii rocy1apcTREEHHBIM YHHTADHLIM NPEgnpUaATHEM «BoepoccHilcsmia
HAYYHO-MCCNEA0BATENLCKHA LEHTD CTAHAARTHIALKA, KHEODMALKMK 1 CepTHHOMKALKK CRpeR, MATERHAN0E |
pewectay (YT «cBHWUUCMBe) Ha ocHOBE ayTEHTHYHOMD NEPEB0OA HA PYCCKAN ALK YEAIAHHOMD B NyHETE
4 CTamgapTa, KoToped BeinonHeH ST « CTAHOAPTUHDOPM

2 BHECEH DegepansHsii areHTCTEOM N0 TEXHWHECKOMY DEryNRpOBaHKI0 W METDONONAH

3 ¥YTBEPHOEH W BBENEH B NEACTBWE MNpukaazom PenepansHore aredTcTaa no TEXHHYECKIMY
DETY NAPOBSAHAD W METRonorMd o7 18 wiona 2013 r. MNe 387-cT

4 HacToAwmid cTaddapT WOeHTHYEH MexdydapodronMy cTangapTy M3K 816201988 «Maonauqon-
Hulg sraeocTi. ONpeaeneHW e TAHMERCa YINa JHANeKTRHYEckE NOTEPE MIMEDEHWEE INSHTRHHYBCKDA Npo-
BOOWMOCTH W eEocTi. Mertog nenetaddas (IEC 6162001988 «Insulating fiquids - Determination of dielectric
dissipation factor by measurement of the conductance and capacitance — Test methods).

HavmeHoBsaHHe HAcTOAWErD CTAHAARTA KAMEHEHD OTHOCHTENBHO HAWMEHOBAHKRA YEKAISHHOMD CTaH-
napTta anA NpHeEedeHs B cooTeeTcTEre ¢ TOCT P 1.5 = 2004 (nogpaagen 3.9).

Mk NPUMEHEHKKA HACTOAWETD CTAMARPTA PEKOMEHOYETCA KCNONBI0OBATE BMECTO CObINOHHEX MEH-
O¥HARPOOHBIX CTAHAAPTOR COOTEETCTEYIOWHWE WM HALWOHANEHEE cTaHdapTel Poccrilckoll Sepepaum, cRe-
OEHHA O KOTOPEIX NPHBEOEHE! B AONOMHHTENBHOM NDHNOKEHWHE T4

5 BEBEOEH EMNEPEBIE

HiHghopMayus of UaMeHEHUAY K Haomosiiesmy cmasdapmy nyanukyemca @ exesadko vadagasmon
URDOMELILIOHHOM YRazament sHayuoHanskbie CMandapmely, 8 MEaKCT UBMeHeHUd U RonDasoy — & axe-
MecayHe uidaeaomMon UngooMaLUoNHOM yrazamene sHayuonanskee cmakdapmes. B cioyuag nepe-
CMOMPA [IaMelbl] WL omMeNbl HacmoAeso cmaddapma commaamomapnues yeedomnaxue Sydam
GMPIIUKOaaHs @ oMEMEcAYHD UIGaeaeMonM UNopMaLLoNMoM yralameans sHayuonambebe cmandammeas,
Coomesmomeyiowan WbIpMatus, yeedoMieHue U MaKcmsl DasMelaamcs maKye & unapMauuonHol
cucieMe ciWas0 NONLICEAHUR — Ha ouliuanslon calme Qedepansioa asEHmMomEs N0 IMEXHUYSCKOM
CE2VNLD0EAHL U MEMPONGsUY & Cemu MumepHeam

© CravgapTdHdiopm, 2013
HacToAw®i cTaugaoT #e MoKEeT GolTh NONHOCTED WK 93CTHYHD BOCNPOMIBEOEH, THPaKKpOBaH ¥ pacnpo-
CTpaHEH B KadecTee 0fWUHManeEHoro Kagakua 6ea pajpeleHrs DegepansHorg areHTeTES N0 TEXHEYECKOMY
ErYNADOBAHAIO W METDOMNOMMH
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BeepeHne

YOensHas INeKTRONPOR0OHOCTE O ABNRETCH XADAKTELHCTHEGH MHAOKOCTH TONBED NPKM HIMEDEHHA B
YCNOBAAX TEEMOOMHAMHHECKOND DABHOBECHA,

OnA BeINONHEHAA 3TOr TPEGoEAHMA CNeayeT WABeraTe BelCOKOMD SNeKTRAYECKOrD HAaNpAKEHHUA WinK
ONHTENBHOND NPMMEHEHWA INEKTDHYECKDNT HANPAMEHKA, B oThWEke oT MOK 60247, B koTopos Ona
HIMEPEHMA YOSNEHOMD CONPOTHRMNEHWS MPH NOCTOAHHOM TOKE WCNONLIYVIOT INEKTRPWYECKDE HANDAKEHWE G0
250 B/MM W YCTAHOBNEHHOE BDEMA INSETRHIALAA 1 BAH.

CyWwecTeyer NPOCTAA BIAWMMOCEATL MENLY TAHMEHCOM YINa QUINEETOWYECEMX NoOTeps tg 4, vOensHoR
ANEKTRONPOBSOHOCTEID & W AXINEKTPHHECKON NPOHULAEMOCTEID £ #HGKOCTH D83 (KN © HEIHAYHTENLHBIMH ]
OUNOMNEHEE NOTEDL, KaK B CNYy4ae BoNBWHHCTES MHOKOCTER, NDHMEHASMBIX B SMNGKTDOTERHKKE.

g & = o,

roe w— YINoBaA 4acToTa, w = 207, roe = JacToTa Hanpase 1.

MoaTtomy wamepadke 19 § WNK 0 JaeT OOMHAKOBYH WHODMALWK O CBOWCTRAX MNQoROOMMOCTK
MWOKOCTH. TaKkTU4HECKK HA NPaKTHEE O4eHE YacTo CYWecTeyeT 0oNelad DazHaLa MEWTY VIeNbHbIM
CONPOTHENEHWMEM, PACCHMTAHHEM N0 wamepenio tg & wa obwMHCR  annapartype. W yO3efbHbiM
CONPOTHENEHMERM MDA NOCTOAHHOM TOKE, oNpedengHHbs no MK 60247,

B vacToAwes BpemMA HMEKTCA HOBRIE YCTRORCTEA ONA MIMEREHUA YOeNLHOR 3NeKTRONPOROOHOCTH O
B YCNOBMAK TERMOOMHAMWYECKITD PABHOBECHA. C WX NOMOWBH MOEHD NErKs C XOpoWed NReUAIHOHHOCTEID
HAMEDWTE O@WEe CHMEHE HWIKWE JHAYEHWA 0. BOIMOMHOCTIA HOBRX NPpWEODPOB NOIBONAKT OCYWECTEMATE
HIMEDEHHA T HERCTIONEIOBAHHEX HAOMALMOHHEX XHIKDCTEN 0A%E NPH KOMHATHOW TEMNepaType.
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HAULMOHANBHBIA CTAHOAPT POCCHMHUCKOW ©SEJEPALMMK

HAOKOCTH M30ONAUWMOHHLIE

OnpepeneHde TAHFEHCA Yrna OWInNesTpUYeckMy NoTep
WIMEDEHHEM INeETRPAYECHONA NPOBOOMMOCTH W BMEOCTH

Inzulating liquids. Determination of dielectric dissipation factor by measurement
of the conductance and capacitance

Dara seegenwA — 2014—07—01

1 OBnacTe NPUMEHEeHHA

HacTosWwMiA cTaHdapT yoTaHapnWBasT MeTol CAHOBREMEHHOMND WAMEDEHKA NpoBoOMMocTH G W
BMECCTH © ONA BLIYWMCNEeHWMA Tauresca yrna AWanedTpryeckky noTepe i & WacnAuMOoHHEIN EHEHOCTER,
MENCNeIVERMBIX B TRAHCHODMATSRAX 1M ODYIOM INEKTROTEXHWHECKSM 0BoDya0BaHHK. MeTod NpUBEHAKT K
HEWCHONBICEAHHBIM  HI0ONALMOHHLIA #HOQKOCTAM W WIONAUMOHHEIM  HAQKOCTAM B 2JECANYATHDYEMbIX
TpaHchopMaTopax M JoYrix aNeKTpHYEcKY YCTPORCTEAX.

HacToRW Wi cTaudapT He zamedser MOK 602247, a gononuReT erc, Nockomnbiy MOMET NDMMEHSTRCA
ONA WEAKCCTENR C BEICOKMME MA0NALMOHHBIMKA MOKAIATENAMK ¥ YCTAHABNWBAET METOD HIMEDEHKA ONA ITHX
MugrocTed. Meton HacToAWero cTaHiapTa NoIBoNAeT OOCTOBEpHO ONPEJENUTE TAKME HWSHKME IHA4EHMA
TAMrEHCa YINa JUaneKTPHYeckus noTeps kak 107 NpM NpoMEIWUNEHHoR YacToTe ceTh. Bonee Toro, granasou
WIMEPEHRR NexnT Mewdy 10° 1 1, KOTOPBIA B ONPEgEneHHEX YCNOBHAX MOKHO PacLUMpWTE oo 200.

2 HopmaTUBHLIE CCLINKK

B HacToAWENM CTAHOAPRTE WCNONLACEAHE HOPMATHBHEE CChIMKK HA CREOyKWHEe MerdyHapoqHee
CTAROADTEI

MK 602471978 WamepeHne OTHOCWTENBHOW OUINESKTPUYECKOR NPOMWLAEMOCTH, TAHMeHca yrna
OHANeKTPHYeCERE NOTEPs (10 B) W YOENLHOND CONPOTUANEHWA MAONAUWOHHEE MMOKOCTER NDH NOCTOAHHOM
Toke (IEC 60247:1978, Measurement of relative permittivity, dielectric dissipation factor and d. c. resistivity of
inzulating liguids)*

M3K 604751974 Metog othopa npob suoknx adanekTpukos (IEC 604751974, Method of sampling
liguid dielectrics)**

MCO 572511994 ToyuocTe (NpABMARHOCTE WM NPEUMIMOHMOCTE) METOOOR M PEIYNETATOR MAMEDEHHA.
HacTe 1. ODWME NPHHLUMNE W onpegenadika {150 9725-1:1994, Accuracy (trueness and precision) of meas-
urement methods and resulis — Part 1: General principles and definitions)

WMCO 5725-2:1994 ToduocTs (NpABMAREHOCTE W NPEUHIMOHMOCTE) METOO0R W PEIYNETATOR WIMEDEHHA.
Uacte 2. OCHOBHOW METOO ONPEOeneHHA NOBTODAEMOCTH W BOCNPOMIB0OMMOCTA CTAHOAPTHOND MeTona
manepesua (IS0 5725-2:1984, Accuracy (frueness and precision) of measurement methods and resulis —
Part 2: Bazic method for the determination of repeatability and reproducibility of a standard measurement
method)

MCO 5725-3:19084 ToduocTs (NpABMANEHOCTE WM NPEUMIMOHHOCTE) METOQO0R ¥ PEIYIETATOR MAMEDEHKA.
HacTe 3. MNpoMedyTodHbIE MOKaIaTend NpelnivoMHocT CTAHJAPTHOMD MEeToga HaMepeHda (IS0 5725-
31994, Accuracy (trueness and precision) of measurement methods and results — Part 3. Intermediate
measures of the precision of a standard measurement method)

WCO 5725-4:15994 ToqHOCTe [(MPaBHNEHOCTE W NPELUMIMOHHOCTE) METOOOR W PEIYNETATOR MAMEDEHKA.
HacTe 4. OCcHOBHBIE METOOE ONPEgeneHis NPaBMneEHOCTIA CTAHOADTHOND METOSa WaMepeHds (130 5725-
41994, Accuracy (trueness and precision) of measurement methods and results — Part 4: Basic methods for
the determination of the truenezs of a standard measurement method).

M PMMeEedaHWe— I'lpu MaNEIDEdHH HACTORLWKEM CTaHOdpTOM IJE.I".-EI'.'.-IIII:IEF\HJHD npoeepETe AERCTEME CObINDS-
HilX CTEHOEPTOE B I.'!-Hl:":l.'.lpMEI_',Hl'_'IHHDI-'I CHMCTERME OGLWETO NONE3OBAHA — HA I:IqIIHLII-'LH.HI:HUM CARTE ‘E'E',D.E[.:IHJ'IhHDI'D drgHT-

* Newcreyar IEC B24T:2004, Insulating liguids — Measurement of relative permittivity, dialectne dissipation factor (tan
&) and d. c. resstivily.

© Oarcreyar |EC 604752011, Maethod of sampling insulating liguids.
Hapauwe odmunaneHoe
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CTEE MO TEXHWHECKOMY PEFYMMDOEBEHHED W METDONOMKE 8 CETH MHTERHET WK NO EHaraasamMy MHBopMaUMoHHOMY YRa38-
Tenk «HauHoHanNeHBIE CTRHSEPTE, KOTOPBIR ONYENMKOBAH N COCTORHWD HE 1 AHBAPA TEKYLUErD MEa, W No BeIMyCKEM
EHAMECAHHOIND MHOOPMALKOHHOMD yEa3aTans dHALMOHANEHLE CTAHOADTE S 38 TEHYLWWA rod. ECrM 3aMeHsed coslnod-
HbIf CTEHAEPT, HE KDTOPRIA JEHE HEQATHPOSAHHER CCRUKE, TO PEEOMEHOYETOR WMCNONLEI08ETE JEACTEYHILYH BEECAKD
ITOID CTAHOAPTE © YHETOM BCEK BHECEHHEIX B ORHHYID BERCHH MIMEHEHAR, ECNW 3aMEHEH ConlTO4HLIN CTEHSEPT, HE
HOTOPBIR SaHE SATUPOSSEHHAR CobINKA, TO PEROMEHOYETER MCNONBI0BATE BEPCHID 3TOM CTAHSADTA © YEALAHHEIM BhIlUE
FOOGK YTREEPHOSHAA (NPHHATHA)LECNW Nocne yTESPMOSHUA HACTORIETD CTAHOAPTA B CObINDHHEIR CTAHOAPT, HE KOTO-
phif AAHE JATHPOBAHHAR CCObINKS, BHECEHO MIMEHEHNE, IATPATHMBEHILLSE NOMDMEHWE, HE KOTOPOE OAHMA CObINKE, TO 3T0
MONCHEHWE DEXCMEHOYETCR NPMMEHATE BEA yHETE OAHHOM WAMBHEHEA. ECnM comirmaqHbIR CTaHAapT aTtManer Ges sa-
MEHEI, TO NONO¥EHWE, B KOTOPOM OEHE CCLINES HS HErD, PEKOMEHOYETCA NPUMEHATE B 40T, HE 3ATRArHEarHWER ary
coRinky. ECm 3amMeHsr CobiNoYHEIR CTAHNAET, HE KOTODBIR SaHa SATHPOBAHHAR COBINEA, TO DEKOMEHOYETOR HENONB30-
BATh BAPCHED 3TOMD CTEHOAPTE © YHAZEHHEM BeIWE roaom YyTEEENEHNR (MPWHATAR ). ECNM Nocns yTESpHOSHWA HBCTOR-
Warg CTAHOEPTE B CORNAOYHBIR CTAHROART, HE KOTOPLIA 0aHa DATHPOSAHHAR COLINKE, BHECEHD MIMEHEHWE, 3aTParvBaH-
WEE NONOMEHHS, HE KOTOP0E GAHE CCRNKE, TO 3T0 NONOHMEHWE PEKOMEHIYETCR NPHMEHATE D83 y9ETa QaHHOMD MIMEHa-
HHA. ECnu CobNO4HEIR CTEHIARET OTMEHEH B3 3aMEHLl, TO NONMHEHME, B KOTOPOM OAHA COLIIHE HE HEMD, DEKOMEHOYET-
CH NPWMEHATE B 43CTH, HE IRTPAMBAKWER 3Ty CORNKY.

3 TepMuHbI M onpegeneHna

B HacToAWEM CTAMOADTE NPHMEHEHE CREYRWHE TERMUHE C COOTRBETCTEYIOLWLMMIA ONDE QEneHAAMIA
3.1 yAensHaA INeKTPONpoBEOAHOCTE O [conductivity (dl]: BennHrHa, CERAIAHHAA C HANPRWE HHOC TR
INEKTRHMHECKOTD NOMA W MNOTHOCTEIO TOKS NOCBOSWUMOCTH | CNEeayIowHi obpaicm
i=ok. {1}
3.2 yopenenoe conpotHEnedne p [resistivity (o) Benuuwuua, ofpatyan yoeneHoNn NpoBOOMMOCTH,
onpefenseMan no GopMyne

PR (2)
¥

3.3 conpotiEneHke R [resistance (R)]: CONpOTHRNEHAES AYSAEM, 3ANONHEHHOR HAOKOCTeK, DaBHOE
OTHOWEHWA HENPAMEHAA V., NDANOHKEHHOND K SYERKE, K NDAMOMY WA cHidaaHamy ToRY |g W onpegennemos

no Eopayne
p
R=—. (3}
"rﬂ'
B cnywae nnockonapannensHsix 3NekTpoqos MNoWAs A ¢ paccTOAHBER MEHTY ALK L
L
R=rt (4)
A
3.4 npoepogvMocTe G [conductance (G)]: Benwduka, obpaTHas cONpOTHENEHAG, onNpedenfAsMan no
dapryne
|
=—. =y}
"

3.5 emKoeTe G [capacitance (C): EMEOCTE HANOMHEHHON MAOKOCTRID AYEHAKH, DARHAR OTHOLWEHMHY
JapAga O JNexKTpogoBE K HAMNPAKEHWS V. NPUNOHEHHOMY K MCOLTaTeneHoR Asedxa. [0nAa nnocskons
KOHOBHCATODS

C=—, (6)

roe & — QUAnesTDHYeCKan NPOHMLAE MOC T MHEKOCTI.

3.6 TAHMEHC YIMa OUINeKTPHYSCKWY noTepk tg & [dielectric dissipation factor (diefectnic loss tangent
g &) OTHOWEHKE IHAYEHHA NOMOWEHHOR AKTHEHOA MOWHOCTH K SHAYSHAR PEAKTHBHOR MOWHOCTH A
MAaTepHana, K KOTOPOMY MPANOMEHD CHHYCOWOANLHoS HanpREeHde. B NpocTeAWweM cny4as emiscTs G,
WYHTHDOBAHHYH CONPOTHENEHHWEM R, MOXHC ONPegenuTE o hopuyne

o

Cin

tgd = {7
roe i — YIMoBE3A YacTora, w = 27,
roe f— 4acToTa HanpAKEHWA.
Oononuutenedas  WHgopMauya o  akTopax, BNHAKLWHY  HE  ANEXTRHYecEyYo  NECBOAMMOCTE
HHAKOCTER, NPUBEOSHA B NPHMOKEHAW T,
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4 CywHocTs MeTOaa

CyWHOCTE METOOA JAKMNIOYAETCA B WAMEDEHMH SMECCTHOMD TOKa W TOKA NPOBOOWBMOCTH NyTes
NPANCHEHKA NEPEMEHHOTD HANDAKEHAA NEAMOYTONEHOMD CHIKANG K HCNLITATENLHOR AYehie. EMKOCTHRR
TOK MIMERRIOT B NPOUECCE HADACTAHKMA HANPREEERKHA, 4 TOK NPOBCOMMOCTH WIMEDAIDT B0 BpEMA Nepuaga
CTADMNLHOCTH HANPAMEHHA, HO 00 BOIMOMHOTD BOSMYLWEHHA JNEKTPHUHECKOND NONA 33 CY4ET CHOMNEHWA
HMOHCE. [QNA yBenHMYeHHA TOUHOCTH WAMEDEHKS TOKM MOMKO HIMEDATL KAk Ha NONOHATENbHLIX, Tak W Ha
OTPUUATENEHLEX NoNYBONHAK NEPEMEHHOTS HANDAMEHHA NPAMOYTONLHONS CHIKANA B TEYEHWE PROA LUMKNOR,
[pucyHor 1w [B] —[12]).

HanpameHkne MpAMoyronsHone curdana Vit © amnnutyacih 2V nepdoguqecky obpawaerca o
HaknoHon dWidt

vind
!_r'-

E

i b —
l‘;_‘_ = Cdlidi HIR =iR= r_;'il

i ..._._._..-,F-.’

—F

Pucyrok 1 — MpMHYHMN MeToga G MCnoNs3oBaHREnM NPAMOYTONBHOND CUrHana

Tok | Npy HADACTAHKK ¥ NAAEHUK HANDAKEHWA DABEH CYMME BMKDCTHOMD TOKA (TOK CMELWLEHWA) ¥ TOK
NPoOBOAMMOCTH, T. €.

I=C (&)

Cd b ‘|; I
_—
l\m "R
EMEDCTHBIF TOK /o HIMEDRIOT B NEpUObLl HAPACTAHWA ¥ NANeHWA HANDAREHHA W
ToK NPOBOOMMOCTH lp MAMEPRIDT Ha MNoCEWX ydacTeax Vit nockoneky VWR<<!., nocne Toro, Kak B
Ha4ans Kasaoro NNoCKEDNS Y4acTea CWeTema Ha epema cTabunuadpyetca. EmiocTe O, conpoThenedme R

(MMA NPOBSOWMOCTE G W 19 & NPH 230aHH0N YINORDH YACTOTE (W MOMHO ONPEdennTe No ophynam:

/,

=de1; 9

'-.F;
- G =2t (10)

L

. |
fod = ol {11}
3
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5 AnnapaTypa
0OnA npoeegeHa MasepeHdia No HACTORLEMY METOOY MOXHO KCNONEI0BaTE anNnNapatypy, CNeynansHo

CHOMCTDYHPORAHHYIO  1WNM  cOBpaHMyin W3 oTAeNkHbix  BnokoB.  MOsHS  HCNONB3CBEaTE  GRos-cxesy,
NEHBESEHHYK Ha DUCYHES 2, XAPAKTEDHCTHEY OTOENkHE BNokos oM. ganee s 5.1 —5.4.

2 | 4

1 = UCNEBMEMEnsHIR FaMepa, 2 - RIPEramenetds yempoiomes, J - s8Hapamop NORMDFIoMaH0ES tuEiany,; 4 - LIMepumanener
wers, 5 = pasepumenseed pprBep § - samucsssoes pompodoman

PUCYHOK 2 = BNOK-CXEMa MIMEDHTENEHON annapaTypil
5.1 McneiTaTensHaA Kamepa

Ona WIMepe s MOXHO WCNeNsI08aTe MCNHTATENEHES KAMEDL TDEX THUNOD, CEOHCTDYUDORAHHEE B
COOTRETCTEMK C PEKOMEHIALIKAMK, NPUBEIEHHLIMI B MIK 80247

Mo¥HD MCNONLIOEATE APYTOR TN KAMEPE, B KOTOROM HET MOCTOR M3 TEELAMD WACNAUMOHHOID Ma-
TEpUHana MENaY WAMEPUTENEHEIMK INSKTPOOAMY, NPUBEAEHHEIA Ha pucyHEe 3. KamMepsl Tasors THNa 4acto
OEAILIBAWTCA DONEs TOYHLIMA NDH KCNLITAMKA HAAKOCTEH © BLICOKMMH KI0NALMOHHE MK CROACTEAMA.

T— .
Y
’-—- -
2 o
I " 1
: |: 1
3 " : :: :
. -— 5
= [ v
S ——
L8 wy

-

{ = spniixs; 2= apymperkid anesmepoed, § - arewsod arecmpad, d - cooyd 1w pepaareow el cmanw,; 5 - capsear dam wiegesom
maMnepampes, § - paasewn ENC dnr anesmpoveckor cosdoserul

PucyHor 3 — MpMMep MCnTaTeNsH0R KaMepkl ONA MAIKOCTER © BeICOKUMIA WI0NALWOHHEMK COORCTEIMMW
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FPaccTosHie  MENDY  HADYHHEKM W BHYTPEHHAM  2nekTpodasi  obeidHe  COCTARNRET
4 MM, MAHAMaNEHOE PACCTOAHME O0MEHO OeiTe He seHee 1 M. JNEETDOgbl  WIroTOaNsnT Wi
HEDHABRIOWER cTanK. JUameTp BHYTDEHHEMD INSKTPOOa COCTARNAST 43 MM, 4 BHeWHErg anekTpoga — 51
MM, BEICOTA INEETROO0E — 60 MM, QHAMETD EMEOCTI W3 HEPMABSIOWEN CTank — 65 ma.

Takas KOHCTDYEUWMA HCNLITATENLHOR KamMepbl NOIBONAET CEECTH K MUHHUMYMY BNWAHKE 33rpAIHeHns
NOBEPXHOCTEW, HAXOQALMXCA B KOWTAKTE C HMOKOCTRID. HECMOTDA HA GONLUYK NOBEPXHOCTE KOHTAKTA,
OTHOWEHKWE ¥ = 4NOBEDXHOCTE ANEKTPOO0Br a0l LaM MUOKOCTHS MeHeEwe (¥ = 2,6 cv ) 3a cueT Boneworo
ofbeMa WUOKoCTH (v = 200 cm’).

M PHMEHAdHHAE —F"HHUMEII—L&}'HTEH CrpaHE~ATE ACNONEIDESHHE FEMERb] KOHEDETHBRIM THNOM HFODRCCTIA.
5.2 HarpeeaTensHoe YyCTPOHCTEO

HarpepaTensHoe YCTPoRCTED, OBECNeYrnaWLes NoOZeDHaHUE TEMNEDaTYDE MIMEDHTENLHOR Ka-
MERE! G TOHHOCTER £ 1 °C 0T YCTAHDBNEHHDND 3HaveHA. MomHo HCNoNe30BaTy TEPMOCTAT G NPUHYIRTE k-
HOW UMPKYNALMERA BOAOYXA WNH MACNAHYD BaHo ¢ TEPMOCTATHMYECKHM KOHTPONEM, OCHAWEHHYIO NOMKoRA
ANA PAIMELLEHHA KAMEDE.
HarpepaTensHoe yoTRoRCTEO OCMMHO OOECNEYMBATE JKDAHUPOBAHME IMNEETRHYSCEMN COSIUHEHKHRA
EAMEDEL.

5.3 NeHepaTOop NPAMOYIroNLHOroO CHrHana

MeHepaTop NPAMOYIONBHONS CAMHANa OonweH 0BecneYrsaTe BEICOKYK CTabWNBHOCTE HANpAMEHKS
KBASMNPAMOYTONEHOND CHTHANA CO CNegyIoWMAKN XapaKkT SpHCTHES M

aMnnaTyaa: 10 —100 B;

yactaTa: 0.1 —1 Ty;

MYNECALUWK. MeHes 1 %)

BpenA HapacTaHda: 1 — 100 mc.

5.4 UamepuTensHan uens

Tok NpoacOUMOCTH iy 48pE3 MCHBITATANLHYK KAMEDRY MIMBDAKT Ha BTOPOH YACTH KAKO0H NOMYBONHE
M YCPEQHAKT No pAOY NepMOOOB B JABWCHMMOCTH OT QManaloHa WaMepednd. MamepdTensHad uens 0aeT
NPOECAMMOCTE G MCNLITATEMLHOR A4ERE

= f—" {12)
¥

Hanpuscp, OUaNaIoH IHSYEHWE HIMEDAEMON NPOBOOMMOCTH COCTapnAeT 210° — 210" Cm ¢
O0NYCTHMOH NOrpewHocTe He Bonee 2 %,

EmiccTs © WONBITATENSHOH HAMEQL  BRYUCIRIOT N0 TOKY, WIMEDEHHOMY MpM  HADACTAHKK
HAMNPAMEHWA,. 3HaY9eHKka HaMepaesion ameocTi — o7 10 oo 1000 nd ¢ norpewHocTe e Bones 1 %,

Hanpueep, ANA HHOKOCTH © CTHOCHTENLHON OHANSKT PUHSCKIRA MPOHMLAEMOCTLIC £ = 2 ¢ IHaYeHHEM
NpoBEoOuMocTd 2107 * Cwm TamreHe YIMa AANANEKTPUMHYECKAE NoTepk g 5 paged 0,8 10° npw yactote 50 My,

6 OT6op npob

Mpobel ACNAUMOHHEIX MKUOkocTel oTOupaer cneunaneHs NoQroToRNEHHER KBANMDMLMDOEIHHERA
nepcodan no M3K 60475, Mpy ToaucnopTHUpoEaHWK M xpadedaM Npobsl 3awWMWaKT o7 BoagedcTErA
NpAKMOIO CRETa.

7 Mapkupoeka npob

Mpobsl MIONALWMOHHBIX HHOXOCTEE Nepe] CTNRABKON B NabopaTopHio MaprMpyIoT.
Mapkvpopka cogepuuT:

HAWMEHOBAHKE IAKAIHMED MM KArOTORMTENA,

WOEHTHEMEAL WK MWOKOCTA (THN W Mapiy);

WOEHTWERKWEAL WK oDopY O0BAHWA]

aaty 1 spema oTbopa npof;
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TEMNepaTypy NpM oThope npod;
TodEY OTEBOpa npod;
OpYTYED HEOBXOOMMYID MHOpsaLMIo.

8 MNpoeegeHWe HENBITAHWA

OnA NonyuYeHMa TOMHOMD pPelyneTaTa WIMEpeHns Tadredca yina guanesTpuseckdx noTepe tg 6
Heohxogrmo cobnngaTte cNeqysWWe Npasqna;

= TUWATENBEHD OYALWLATE MCMBITATENRHYID KEAMEDY;

= QCTOPOMHD AAN0ONHATE KaMepy W askypaTHo 0DpawaTeCa ¢ MM NpoGa.

MK A CAMON EAMEDON.

8.1 OunweHne UCNLITATENEHOW KaMepbl

8.1.1 Nopagok paGoT

B 3apMCHMOCTH 0T CTENEHW  33rpAIHEHHA  HCNBTATENEHOW  Kamepsl | 3NeKTRoNpOBOOHSCTH
HENBITYEMOR MHOKOCTA NPOUESYDE OYHCTER HONBTATENEHOR Kameps MOryT DeiTe GONee WhK MeHee
CROHHEMA K 3aHMMATE DONBLUE KW MEHBLWE BLERMEHIA.

Ecnu HET WHQOopMaUMK 0 YHUCTOTE KaMEDbl, 8 TAKHE B Chy4ae COMHEHMA WCNONLIvoT Npoueaypy
CHACTHIA.

MosHD MCNONE30BEATE PAIHBIE CNOCO0E OYMCTEM NPW YENOBKW NogTEEDHAeHNA MK 3 eKTHBHOCTH.

B npunoweing A NpUBeOEHa HOHTRONEHAR NPOUWEAYPE TIWATENLHOA OHACTE HCNETATENEHONR KAMEDEI.
E& MCnonsayioT NpW pasHOMMAcKHAK MEmdy A8yMA NaGopaToprami.

B rayecTee NpUMepa B NoMNokerd B npyubegesda ynpoweHHan Npoueayna O4HCTHH,

] PAMEBYaHAE — an NpOEEdBEHAN EXE0HEBHEL NOCHFEJOBATEMeHEX HCMETRHAE pROa FI'FIDE HEHCONB-
IOBAHHON HHOROCTH OOHDID W TOMRD HE THNE MOKHD BCNONEI0BEETS OOHY H Ty ®E EaMepy Baz HPDFJH}H}'TU'-IHD;‘I O5HCTER

RIEHOY ACMNETIHAAMA NPA YCOADEMA, STO IHEYHEeHHE DedyNbTdTOE WMEMETRHARA I'IpHJ:IhI.'.'I!.'LLI,EI:’I I'Ipﬂ-ﬁbl my-Lie, S8M WwoTaHoB-
nNeHHOE 3HaqeHnE. B NPOTHBHOM CNYY38 WCNEITETENEHY R Fl'-EIT'IM'_qI CNeqyaT avYMcTiTe mMEpan P.EI'II:HHE_'ILIJI.'IM'II'I ACNETIHMAR-
Bl

£.1.2 NpoBepKa YHCTOThLI NYCTOH KaAMESPLI
OnA nonyYedya JoCTOREDHEX PeayfeTATOR WAMEDEHHE HeolxoumMo, YToDL INEKTRUYECKME MOTEDH
NYCTOH KaMepe! BNk aHAYMTENSHD HCHE, e NOTEPK KaMEDE! G MCNETYEMO MAOROCTRED.

] PAMEBaYaIHAE — TeM HE MEHER HA CTEHHEAX EEMEDE] H Ha 3N2ETRO4aX MOryT CCTATECA NPHMECH, HOTOPRIE
BOTYT NOCTENEHHD PECTBOPAETECA B HE-I':IhI'I'!.I'EI'ﬂDﬁ HAGHEOCTA.

8.1.3 MNpoBapra YHCTOTEI HANONHEHHOW KAMEDEI HAMEDEHHEM NPH KOMHATHOWR TeMNepaType

Ecnd WCNBITATENLHAR KAMEDA COBEPILSHHD YWMCTAA W TEMNepaTyRa MHMOKOCTH NOCTORMHAaA, TO
aHaYeHWA 0 W tg & He ByOyT IABWMCETE OT BpemMeld. HamMepeHde NpW HeoSXoguMOocTH MOMHO BEINONHATE
cpady. DakTHYECK 3TO MOMHO J8naTs yiMe Yeped 1 wiad. Kpome Toro, 00Horo MasmepesHs Ha oaHoR npobe
OOCTATONHO ONA NONYHeHHR BRPHOTS SHAYEHMA.

ViHorga npd NocToAHHOSH TeMnepaType yaensHas anesTponpoBoOHoCcTeE & (MNW g &) mMoweT
YEEMAYABATECA WK YyMEHLWATECA C TEYEHHEeM apeMedd, Ho He Gonee qem va 2 % vyepea 2 smus nocnea
HANCNHEHWR KaMepks. B aTomM chy<ae WCNuITaTeneHYIo KaMepy cHWTanT QOCTETOMHO YWCTod W nepace
HIMEDEHHOE IHAYEHWE, T.¢. B TEYEHHE HE Gonese 1 MUH NOCNEe HANONHEHWA KEAMEDEl, MOKHD DHECHDORATE.

B npotveHoM ChydYase nocne O4WcTEN WChTatensHol kamepes GepyT aTtopys npoby TOM Me camol
HHAKOCTA W BRNONHAIGT BTOPOE WAIMEDeHMe. DUECHDYIT MEeHBLISE W3 ABRYX NOMyHeHHBE AHAYEHKA B
COOTEETCTEBMK C perkoMeHdaumseRn MAK 60247,

£.1.4 MNpoBeapKa YACTOTLI HANONHEHHOW KAMBPLI HAMEPEHHEM NPH NOBLILEHHOR TeMNepaTyYpe

Nepen npoBedeHMEN  WIMEDEHKA NPW  BRICOKOA  TeMneparype  obecnedrBalnT  NoCTOAHHY
TEMNEDATYDY #WOKOCTH NO BCEA Kameps. 38 WCKMoYEHUENM CNYYAeR, KOr0a KAMepa cORSDUeHHD YKCTaRA,
DEIYNETAT MAMEDEHWA BYOET 3ABKMCETE OT CNocoba OOBENeHUA HWOKOCTH M WCNBITATENBHON KAMEaps Ao
BEICOKON TEMNEDATYDE.

Ecnu MoneiTaTensHan KaMepa coB2pLUSHHG YUCTAA 11 TEMNERATYRE MUAKOCTA B Hel NOCTOAHHAA, To
YOEMNEHAA ANeKTRONPOACOHOCTE & W TAHMEHS YIM&A OQUANEKTRPUYSCKAXY NoTepk 1 & He OyoyT 3asuceTs oT
apemed. Masepedue, TakkuM ofpasom, MOMHO NEOBOOWMTE cpasy. MNpasTvdecky peayneTal W3MepeHdd
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MOMHD HECHPOBATE CRAasY, KAk TONLKD TEMNEDaTYDY MHOKOCTH MOMHD CHUTATE NOCTORMHONR. Kpome Toro,
CAHOMD MIMEDEHHA Ha OQHOA Npobe QOCTATONHD GNA NONYYEHMA BEDHOMD AHAYEHKS.

MOKET CNYHUTBCA, 4TO HECMOTDRA HA NOCTOAHHYED TEMNEDATYRY MHOKOCTH B WCNBITATENLHOR KaMepe,
IHASEHAE YOENLHOR INEKTRONPOBOGHOCTH & [MnK 1 &), ByOeT vBEeNHYWBATECA WNW YMEHBLWATECA C©
TEYEHHUEM BREMEHK. JTO MOMET NPOMCKCOMTE N0 PaHEIM NPMYKHAM, HANPDHMED B DeIyNLTaTe Harpepanna
NP NOBBILEHHOH TEMNERATYRE MOKET HIMEHHTECA COCTAR ONPEOENEHHbBIX KAONBUMOHHEE HMOKCCTER WK
COOepMAHKME BNard @ Yactidax. Ha npakTtuke TeMmneparypa He MOmMeT GeThe TOYHO NOCTOAHHDE W 22
KOMECaHuA BCTECTEEHHD BRIRBAKT BOIMINHEIE KONeGaHWA O (MnK ig ). YoenswHaa anekTponpoRsdHocTs &
(MM 1] 5) 3IABACHT OT TANS MAOKOCTE W B SONLWEH WM MEeHBLLSA CTEMNEHK HIMEHASTCA B JABHCHMOCTIH OT
TeMneparype, 0BbdHo 0o 5 % wa 1 °C. MNoaToMy BOIHMEHOBEHHE WaMeHeHdi O (unW tg 0) MoMHD
ONPELEndTE TONLED NPK OOCTATOMHO Mankex koneGaduAx TemnepaTypel. Ecnd oTenodedde o (wnu tg 8)
MEHee 2 % B TeYeHHE 2 MWH, WCNETATENBHYE KAMERY CHATANT SOCTaTOMHO SWCTOM, W JHadYeHHe,
NOMYHEHHOE B TEYEHAEe 1 M- Nocne JOCTHEEHWA NOCTORHHOND 3HAYEHWA TEMNERATYDE, MOMHO
PEMMCTPMBOBATE.

Ecrnd MCNHTATENLHAR KAMEDA HE OOCTATOMHO YWCTaR, BPEMA HarpeRaHWA DyaeT BNHATE Jaxe Ha
IHAYEHHE NEPBONT WAMEPEHWA, NOCKONLRY JAMMAIHRIOWWE BEWECTES 13

HCNLITATENLHOR KAMEPE DACTEOPATCA B HCNBITYEMOR wuakocTd. TNepRoe WIMEDeHHOE aHadeHile
DparyIioT d KaMEepy CHOBA NpOMBIBAIT.

8.2 Mepbi NPpeaoCTOPOKHOCTH NPH 3aN0NHEHHW KaMepbl

Mpy 3anonHesERd KmMeps Npobol No B0AMOMHOCTI oBeCNeYdealoT oTCYTCTRME B aTMocdiepe napom
MMM T3300, KOTOPEE MOMYT PACTEORATECA B MCNEITYEMOR MIKOKOCTIA.
ANEXTPOQE NOMHOCTED NOMPYHAINT B MHOKOCTE.

Mpumwedadue —HENCNONEIYEMYH EEMERY EDAHAT B 3KCWEATORS,
8.3 TemnepaTtypa MCNLITaHWA

Mamepedve YOensHOR 2NEKTRONPOBOOHOCTH W TAHMEHCE YIM&E JWSNeKTDAYecKy NOTERE MOMHO
BLINCAHATE NpH MoBoR TeMneparype.

Ona ynpowends paBoTel W 2HOHOMWW BREMEHW  PEKOMEHOYETCA NPCBOOMTE  MCNBITAHWA NpW
TEMNEPATYPE CHDYHAWENR cpebl. TeMMepaTYDa CHPYHAKWER Coebl MOMET AHAYWTENEHD EonebaTecs,
NOATOMY COMACOBBEIBAMNT ONPEaEnNEHHOE IHIGYEHWE TEMNEPaTYDRl, HANPHMED (25 + 1) °C.

HeT HHUKaKWE NpensTCTEMR GNA NPOBESeHHA HONBITAHKE NEX NOBRILSHHOR TeMNepaTyDe [Hanpumep
(40 1) °C, (90 £ 1) °C 4N Beiwe].

B.4 MeToabl HarpeBaHMvA

Ong npoRedeHMs WMCNBITAHWA NP NoBLIWEHHDN TEMNEPATYDE MOMHD WCNONBEI0BATE HECKOMbKO
cnocofoB Harpepadks. Bpema, HeofxXo0uMos ONR OOCTHHEHWA IHAYEHWA TEeMNapaTypbl WCMBITAHWA,
3aercKT oT cnocoba Harpeeanna 1 obevro coctaenaeT o7 10 go 80 muu. Ecnu vcnelmaTensHan kaMepa He
CORCEM YWMCTaA, To IHaYEHWE YOENBHONE NPORBOOMMOCTIA 3ABMCHT 0T cnocoba HarpeRaduA MWOKOCTH, T. K.
YORMUHYEHWE DPEMEMA  HarpesadyA GyoeT  NEHeoOWTE K YBEMNWYSHWE  3HAYeHMR  yOenkHOoR
ANEKTRONPOBOAHOCTH H3-13 NOCTENEHHOND PACTEOPEHHA NPMMECER B MCNETYEMOR BMUOKDCTH.

MoaTomy peKoMEHOVETCA HATPEBATE MCNRTATENLHYID KAMERY N0 BOSMOKHOCTH BRICTRO.

DMKk W3 cnocobos ABNAETCA HArPEBAHKE MO OTRENEHOCTH WCNBITATENEHOA KamMeps W WCNBITYEMOR
HAOKCCTH B YMeToR emiocTi. Opyrol Bapuadt aasnowacsted B GbICTROM HATPEBaHMKM #MOKOCTH B CAMOR
HCNBITATENLHOW KAMEDE.

MPpHMEYaHHWE — BLICTPOE HAMPEBAHHE HCTIEITYEMOR HUOEDCTH B MCNEITATENSHOH HIMEPE MOKET NPVBEC-
TH B ZHEMHTEMNSHOMY TPEOHEHTY TEMNEpaTYps. Mpe MCnons30sEHHE Takors cnocoDd Nepes MonsTAaHWeM NpoEepRKT
PEBHOMEPHOCTE PACNPEOSNEHHA TEMNEDETYDE B WCNEITYEMOH #HOKOCTH.

B.5 Mamepenune

3aNOMHAKT MCNBETATENEHYID E3Mepy Npoboi, HaBeras 3arpAadeHMA KEOKOCT MK KaMeps (M. B 2]
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MpoeepRI0T YHCTOTY KamMepe nNo 8.1.3 W B.1.4. Ecni kasepa NocTaTodus YueTan (8.1), sandcwsanT
aHadeHna G u C.

9 ObpaboTka pezynLTaTos

PesyneTaTk! Be4UCNAKT Mo fopsyne

(13}

roe 5 - npoaogueocTs, Cm,

C — @MEOCTE, 3,

w = YrNoean 4acToTa; w = 207, paglc,
roe f - eesiGpadMan yacToTa, [u.

MpAMeayaHWe — EChM OTHOCHTENSHAA OWMaNEETRHYECKIA NPOHHYSEMOETE HIAOKOCTH £ NPK TEMNeparype
WIMEPEHWR MISECTHE, YOSNEHY NPOBOSHMOCTE MOKHO BEIYMCIHTE NO CNegyowen Gophyns

o= (14}

roe e = £n &
10 MpoToKon MCNLITaHKWA

MpoToKON KCNBITAHKR OMMEH COOBDKATE:
HOeHTHgHEAUH D Npodsl;

TEMNEQDATYDY WCNBITAHHA,

HAMEDEHHBIE AHaYeH WA & 1 C;
BE4HMCNEHHOE aHaYanne (g 5.

11 MpeynaMoHHOCTE
11.1 OBwMKe NoNOXeHWA

MoeyMaHoHHOCTE METOOa WCNLITaHA npegcTaenAeT coboll GNWaocTe HECKoNLKWX peaynsTaToR
IKCTEDHMMEHTOR, NONYYEHHBIX  HA3  WIeHTHYHBEX NpoGax. MpeyrIdoHHOCTE BEIDAMAKT ©  NOMOWBED
NOBTORREMOCTH (CXOQUMOCTH]) ¢ W BOCIPOX3BCAMMOCTIA R, onpedeneqHre KoTopex npweegedc a MCO 5725
1. MeTogw pacueta npreegeds 8 MCO 5725-2, MCO 5725-3 w MCO 5725-4.

3HaqeHHA F 1 R gNA TaHresca yrna QUanesToHYecsy NoTepE WI0NAUWOHHON ¥UOKOCTH 3aBKCAT OT
THNA MCNBITYEMONA KHOKOCTH, OT TOM ABNASTCA NW OH3 WCNONBEICEAHHONR WNKW HEWCNONBICEAHHOW W OT
TEMNEDATYDEL. ITH IHAYEHWA YMEHLWAKTCR MNP OY4eHb HH3KKME 3Ha4edEay 1o 4§ (Medses 1!1]"‘}, HTO
YETAHOBMNEHD ANA MUAKSCTER C BLICOKMMM WIONSUWOHHEME CBORCTBAMK, W B IHAYWMTENBHOR CTEneHH
JABMCAT OT HANMWHWA NPUsMEced, Npouedyosl 0paleEHa © 0BpasUoM. CHHCTEA MCNbITaATENLHOR KasMEpsl K T.

a.
11.2 NoBTOPAEMOCTL (CXOAMMOCTL) F

PeayneTatel 0pyx wamepeddi A o B nonyyesdelx B ogHdol naCopatopHi NpH KOMHE3THOR
TEMMNEDATYDE, MOMHD CHMTATE NPHEMISMEIMA, 2Cnid aSconmoTHaA pasHoCTe |4 - B yoosneTeopAeTt
CREOYIOWER IABMCHMOCTH,

LA - Bl = a Min (A, B, (15}

roe Min (4, B) = MEHBLWEE 13 OBV IHAYeHHR A W B.

OnA HEMCNoNEIOBAHHLEX MICMALWOHHBX FugKocTen o = 0.2,

08 ACNONEI0BEAHHSEIX MIONALUMOHHER XuakocTel o = 0,1,
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PeayneTaTel OBYX Wamepgedkid A » B, nony4edHdolx B 0pyk paidbix nabopaTopHAx NpH KoMHATHORA
TEMNEpaTYPE, MOKHD CHWTATE NPHEMMEMBIMKA, 2CNM aBConoTHaR paidocTe |4 - B| yOoBRNeTEOpRET

CNeqyWLEd 3aBHCHMOCTH.

|4 - Bf = a Min (4. B},
rae Min (4, B) - MeHslwues M3 Aoy IHa4eHui A 1 B,
Ons HEWCNoNeIOBAHHEX HIONALHWOHHBIX MUakocTed o = 0,35,

Ang MCnoneansaHibE WICNALMOHHBIX *MakocTeln o = 0 20,

11.4 Npumepsl ru R

{13)

Fuavenwa r W R npueegeHHse B TaBnuue 1, nomydedsl No peayneTaTam MesnafopaTopHbix
MCNBEITAHWA NDH EOMHATHOA TEMNEATYRE HA HEDTAHLI MIONBLUMOHHEL MACNa.

Tabndwya 1 - 3HadeHda Fd R B 388ACHMOCTH OT COCTOAMKE HEPTARONS MISNAUMOHHOro Macna

COCTORHWE Macna tg & = r

HeEncnonsaosanHoe HEQTAHODE Macno 210 12107 0.4 e
HMenonesoBarHoe HEDTAHCE MaCno 1,510 35107 12107
HenonesopavHoe HEdTAHGE MACno 1107 1.2:107 0.810"
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Mprnoxesue A
{ocbRzaTensHoE)

KoHTponsHaA Npoueaypa TIMaTensHoR O4YMCTEH HCNLITATENLHBIX KaMmep

a) COMEsmT HCNBITYSRYHD HAQEDCTE W3 WONBITATENEHON KEMSDE W 20T HHOROCTH CTede OO BOEM SEeTanai
HAMEDE], HE KOTOPRE NONANE 378 MHOROCTh.

b KunataT getany kEmepsl (D83 W emMoHTama) He MeHesa 5 mud B 5%-Hom pacteape tpusatpyi dochara e
OBNOHNIDBAHHON BOOE, 3 3aTEM HECHONBKD a3 NPOMBIBAKT DEW0HWIDEEHHOR BOG0H.

G MpomsBE0T B TEHEHRE 5 MEH NO4 NEOTONHDA BOGONPOBOOHON BOQOR,

dj KHIATAT HE MEHSR NONY43cE B QEMOHWM30BSHHON BOOE.

&) CylWaT Boa eTand HoNsITATENEHONA KEMaEPE! B HMCTOM CYmMneHom Weadsy npy temnepatype 105 "C 8 ravenne
24,

f} Oxnasnamt Boa OBTAMK WCNETATENLHOA KEMEpL 00 KOMHETHOR TSMNSpPaETyPE B SHCHEATOPE, HE HKACAACE
MOBEPXHDCTIA 3NEKTRPOO0SE MNbIME DYEEMH_

4] CobupanT rEMepy, HE HECaAcE NOBSRKHOCTA ANEKTROO0E.

F) HanonHs0T amepy WIoEALMOHHDE HHGE00TED, ROTOPYED NAEHUPYRT KENLITa k.

i1 YOANADT 3TY HMOROCTE, 3ENVBEHT HOBY NODUAKE W NPOSOORT HIMEDEHME.

Mpuma-dadue — NpoMeTyD KEMEDY S0 WCNONBEI0ESHWA ONA 3EWATE OT JAMPAIHEHWR XPEHAT B Cyxom
EHOE B SHCHMEKATODE.

MNpunoxedwe B
{oDAzaTensHoE)
YnpoweHHaA NPoULEaYPa OYHCTEN MCNBITATENLHEIX KAMED, HCNONLIYEMEIX ONA WCNEITIHWA HHOEOCTH
TONEHD BOHOND THNA

B MIK 60247 povoMeHI08EHD OFPAHHYHTE HENOMLI0BEHVME HENBITATENEHDN KAMEDE] 3OKOCTE QOHOM KNEaccE,
B atom crydEe YECTD QOCTATOYHO NPAMEHRTE YNPDOWSHHYHE NpOUSOYRY OHACTEN EEMepe. SEkmu4eced Tpebyeman
CTEMEHE YNCTOTE HENBITATENEHON HEAMEDE] 3HBMCKT OT YROEHA QUINSKTHHECKEMY NOTE0E HUOKOSTH, HCNRITESHHON pases,
M0 OTHOWEHNH K OHAGEEMOMY YROBHKD OWENEXTPWHECKHE NOTEDE HMWOKOCTH, KOTODYH NASHWPYET KCNeITaTe. Mo 31oR
npEHEHE, EaK yeazaso 2 MEK 60247, npe esagHEEHEIX HIMERSHWAZ NEPED MOTBITAHHEM HE TRROYBETCR NpoMsBaTE
HAMEQY. SCNM DOCAE0VOLEE WONLITHHWE NPOBOOAT HE &MOKOCTH, WIMEDREMBIR NEDAMETD KOTOPOW NOnagasTt 8
YWOTHHORMEHHRIE NPESENEl 3HAYEHUA. B aTom ChyH88 WCnbTareaneHyn KEMEQDY OSpHET ENONHEHHOR NPensayuLsi
BWOKOCT L NPENODYTATENEHD B SHCHESTORE.

Mpu HEOBXOOMMOETH NPOMBIBAHKA HCNBITATENEHONA KEESMEPEI NPHMEHRT CHe WY NRouenypy:

&) CRHESRT WONEITYEMYE MUIKDCTE M3 EAMEDE W OSHIT MHAOEOCTH CTEYE GO S0EX JETansl KaMeps, HE HOTOpLIE
STE BMMOROCTE NONERS;

=) MM BIE-EHT HE MEHEES G MH HCE HETany HAMEpE PECTEODHTENSM HNAGCE
Yo 4. J. NOGHOSALMM K THAY MASEOCTH WONBEITEHHOR B KEMOps [PEROMEHOOSEHHLE DACTEODMTENE N8 DadnwyHbN
MAOMNAUMOHHEIX MHOROCTEN NPHESSEHE] B NPHUMEYAHWK HHEE];

) MPOMBIBAKIT BCE QETANK 3THNOBEIM CNAPTOM KNACCE 4. 4. 8.

dj CywaT Bce OSTANK MCMTATENEHOR KaMEDE B 4HCTOM CYLLMNBHOM WEady npE tesnepatype 80 "C 2 TeqgHea 3
Y4 A JETEM OXNEME0T 00 KDMHETHOR TEMNERATYPR B IKCHMESTORS;

&) HANAMHAKNT KAMEPY MIONALMOHHON HHMORDCTER, KOTOPRYH NNEHWPYEST MENETETE;

{} BERINMBAKT HMOKOCTE, ZANKWEAKT HOEYH NOPUWH 1 NPOBOAAT MAMEREHWA.

] PHAMEaYaHAE —FBKDMEHMMHH PEHCTEOpATENM KNacca 4. O. a.:

LMKNOFBECaH = ONR WNEBCOOPOOHER BUAKCETER THNa Heh TARGN Macna no ctasgapty [1]; ans nombyTrasoe no
craqgapTy  [Z]; gnA  aneunbeszona, modHodgebesaanmonyand, QeHWnNECMnMnaTasa | M3onpondndadgirtaneHa no

craHgapTy [3];
ATEHON = SNA CRoMHss 3GHpos TInE guostindiTanata, Hhypoe 9eaThipEaToMHEY CNHPTOE o cTadnapty [4];

TONYON = QA CRo¥HEX KPEMHRAODTIHMYSECKHE MUOKOCTER No cTasdapTy [5].

Mpunomeswe C
(cnpagoyHoe)

PakTopil, BENUAKLWKE HA NPOBOAMMOCTE MKAOKOCTEA

C.1 ObremHan NPOBOOHMOCTE
YOeneHaR ANEXTRONPOBOOHOCTE O ABMRETCA CEANAPHOA BENHYWHOE, KOTOPEA CHRIAHE © HANDAMEHHICTBH
SNEETPRHECKDID NENA £ 1 NROTHOCTEX TOKS NPOS0aMMOCTH § CRBOYHMLMM COOTHOLLEHtEM
i=oE (C.1)
ITO HACTHEA CryEan 3akoHa Oma. Ero npumsasaioT k nobol To4se MaTepuana.
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YABNEHEA 3NSKTRONPOBOOHOGCTE O 3HEMCHT K2K OT CBORCTE CEMOND MATEQWANG, TAK W 07 NOCTOPOHHNY BELECTE,
KOTOREE OH MOHET CONERSETE; O MOMAT TEHAE 3FBHCETE OT B0A0SACTENR 2NSKTPMYSCHON NONA HA MATapUan.

Ans roMoreHHorD MartepHand, ocobeHHD ONR HNOECCTA, NoOBERIEsMol Bo3NsAcTar cnabaro nons, o ABNRETCA
KOHETAHTON N0 Beany abbeuy 1 nostomy 0B bEMHAR NPOS0AMMOCTE XEAPEKTERMAYET DECCMATPMBEEMYH) HWOKOETh.

SMELTRONPOEOGHOCTE BONBUARCTES M3ONAUMOHHEE HASHOCTER B cnadoM none onpegansaTon QHCCoUMaUmnen »
PEROMTOMHALMER MOHDE OOHOM (AN HECKONEEAR) MOHHAYEMOro{sx] BaWesTes [BaWwscTs).

B yonoBkAx TERMOOMHSEMAYESCEOND PASHOBEOHS (DE3 NPUNOEEHHE NOMA WM B 04eHs cnabom none) ohwamyyn

NpPOSagUMOcTE O, Sum, anpegansasaT no Qopaynes
T=3 kg, (c2)

rae ki — NOJBMAHOCTI HOCHTENER NANDHUTENEHOND K ATPUUATENEHOrD 3apraoe, ui(B-c);

[, — DB LEMHEE NNOTHOCTI 3apAnoE, Knia®.

Hanpumep, Ons 0gHor BORWaMOYENMOND BEWECTES O ABNBETCH KAPEKTERHCTHER MOHHDH 9MCTOTE MUOEDCTI

o=k R g (C.3)

Ans nonyHeHnA YOaN6ROA SNaKTpOnpOBoOHOCTY & HEODXOOMMD NPUNoERTE HANDAXEHKWE ¥ 1 namepnTs Tox (s B
TOHHO JE0aHHEIR YOMOBARX, MCMONEIYA NOOXOSALLYH WCNETaTensdy xamepy. Ha npasmike noneTaTensHy s Kamepy
CNELUWENEHD ROHCTPYMDYIIT, 41066 088CnequMTe CO3OaHIEE PEBHOMERHDND MM YCNOEHO-DEEHOMEDHOMD NOnA.

Ecne paccTOAHWE MEXIY SNEETDOOAMH PABHD L M NNOWEns NOBEpXHOCTH SNEXTPOOOHE PAaBHa A, 10 MOEHO
HCMONE30BATE CREOYHNLEHE hopry b

E=_ (C.4
L
i i L
7 =—=— (C.5]
E V4
.y
A
rne — — COnpOTHENEHKE R HANONHEHHOA MHOKOCTEH MCNBITATENRHOA KamMapibl, Ow;
i
1
{7 = — — NpoEC0AMMOCTS,
O LamMHoe CONPOTHENEHHE ABNRETCA BENWYMHOW, 0DpaTtHoNn 0DLEMHOR NDOBOONMOSTI
I
p=— . i)

(T

C.2 TaHnresc yrna QManekTpHU4ecEns notepes tg &

Ons MATEPHARA, K HOTAOPAMY NPHENASEIBAKT CHHYCONAANEHDE HANPRMEHNE, tg 4 ABNASTCA HKCNOBEIM SHEHEHEM
OTHOLUEHKA MHAROA H4A5TH K QSACTRMTENEHOR S85TH KOMINSKCHON QRENEXTPMHECKDN NPOHHUSEMDCTIA.

Ons appoctd O BE2 NOTEPL, BMEOCTHER TOK [ onapamasTt Hanprwesds WV Ha w2, a arm aMmnnuTyaa pasHsaToA

1z = Cel, (C.8)

roe L = YrNoean yacrora, w = 20

rae f— 4acToTa HanpREaHHA.

¥
Ons BMECCTH, WYHTAPOBEHHDH CONPOTHENEHAEM F, CyLUacTEYeT cHHpE3HEA COCTERNAKILWER .Irl,_ = E a obwui
TOR I TENepb DNSPEHAEsT HANPRMEHWME V HE yron @
L _5 C.9)
@ 5 i (C.9]
roe d — yTon NoTaps, Yyon Mesay [ M BMEOCTHOR COSTAENARWER [ (oM. prcyHor T1)
- 1 s
Hr = = -
Bl O

HuopooTe © @GCOMOTHOR OWANEETEHSECHOR NPOHALEEMOCTERD £ = EoE (M08 £ = OTHOCHTENEHEA QHINSKTEAHesHan
NPOHHLEEMOCTE] H YOSNEHOR aNEXTRONPOB0OHOCTIA O BE3 QUNONEHBIX NOTERE NDK PACCMETEVBASMON Y30 TOTE QEET TOK

L &d

-
AKEHBANBHTHEIA amiocTy O LI.l'_l,I'H'I'Il'Il'_'PDE-EHHEII.-'l CONPOTHENEHHAEM A, roe R = _4 M 'C - — . Targa
(%

s l
gd = — = ; {C.10)
£l

CMCio0a BBOHD, YT 3HAYEHKE tg & MORHD NoNy-sTe 13 BOWHCTEEHHOTD M3MepeHnR O 1 HHUE‘DF‘D‘I’.
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F 3
lrl-
le
o
£

i

0 Ir v

PucyHor .1 — BekTopHoe NRegoTaEneHneE HENPAMEHWA W TOKOB C yrname O M @

C.3 Npupopa ¥ NOABHHHOCTE HOCHTENEW JapROa

B sxopows npodmneTpoBAHHLE MUMOROCTAX HOCHTENAMH 3APA02 AENAKITCR MOHLL MNHA WX BCCOUMALMA Bonee
EWCOROMT NOPROKE [MyMsTANONK), ROTOpRE GBpaIyaTcA B peyieTETE CNOHTEHHON JUCCOLHALMSH MANBIE HONMHECTE
MOHHIYEMEX BAWECTE WAK BO3OSACTENA NPHPOOHBE HAMYYEHWEA. INEETROHHEA WNW QEPOHHEA NPOS0OMMOCTE HUEOr0a
HE BOSHMESET B CHTYALUMAR. PECCMETPUMBSEMEX B HACTORAWEM CTEHOEpRTE.

VioHs npuTArdsasnT K ceds HEATRANBHBIE MONBHYNL [AEMEHHE CONEEaTAUMK], OCoBaHHD HOHE HeDon b
pHIMEDDE. 3T ABNRETOA NPUWHHHOA TOro, 4To B OSHHOA HHOHOCTH NOOQEMEHOCTE WOHOS HE 338M0CAT OT NPMPoasl 1
MONAPHOCTA MOHOE. EChK CONsBATUPOBEHHBIA MOH, HECYLWLWMIA 38pA0 &, NPegcTaanTe ax chepy DaanycoM 8 B XMOR0CTH
C OWMHAMMHBECHOR BRIKOCTREHD 1), TOMHE, NPHPEEHAE HyNOHOBCHYH CHMAY K CHNE BHYTDEHHErD TREHWA, NOAy-sr
chedyowyi opmyny OnpEISnaHAR NOOENKHOCTH BWOHOE K

I

k= (.11
huana
dta deopyna oheNHD 0887 NPEEMNEHER NOPASOE BENWYWHE, HANPKMEP,
,
k=107 — (C.12)

Fa
ans = 107Tla ¢ {TUNMYHOE SHEYEHEE ANA TPAHCHOPMATOPHOM MEENa NpW EOMHETHAR Tamnepatype) ma = 0.8
HR.
OTHOWSEHKE K HEMASTCR HOHCTEHTOW, MIBSCTHOR KEE npapano Baneaeda, oboi4HD BRNOMNHAKIWESCR NRE
VEMEHEHHN TEMDEPATYPR, STO NOIBOMNAST DUSHATE CEOPOCTE NEPEMELEHMA KOHOB No opuMyne

v=kE (C.13)
1 BparA npodera MoHa |8 PEBHOMEDHOM Nona Hepes paccTosrineg L no deopuyne
L L
=—=—" (C.14)
kE  kF

C4 BiaumocCBERZE MEMOY YOENBHOA NPOBOOMMOCTEHY W HEHOTOPEIMWA CEOWCTBAMM NpOogykToB
OMCCOLNALHN

Mo YNpoOWEHHON TMNOTEIE NPY PACTEOPEHMA OOHOMD ANEKTRONATE B WOSANEHOR HI0NAUMOHHOR HHGKOCTH QNS
OAWEHHHA PABHOBECHDN PESKUMH MESNY HEAMCCOLHUMPOBaHHEIMK MONekynamy AB arorg anaETponUTE B KDHUEHTPALMWK
Vi era woHamie A 1B HononeIpioT BRIDEREHUE

AB A + 8. (C.15)
B YCNOBKHAX TeOOAHAMEHBCNIIT DEBHOEECAA YACTD HOHOH, UEIFIEBJ'JHEHLIJHKEH NPH GQHCCOUWELAK, PABHD YACTTY
[.'IEHEI'-'IEIHHHPDEE-ELIJH.H. woxoe. Ecnw Ku = EDHCTaHTa OWCCOUMELUNH, Krr = HOHTTaHTd FGHDMEMHELIHH. My — HOHHLIE
MMNOTHCZCTH, TO PABHOBECHS MOMHO JaNHCaTe B BROE
. PR -
Kv=Knn (.18}

W CNequed TeneHD

(.17}

DELEMHEA NNOTHOCTE 330R0E PABHA Q. = 7,8, CNEJ0BaTENEHD, ANEXTPONPOBOgHOCTE GyOeT pagHa
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=0k +& e {C.18)

C.5 BnMAHME INEBKTPHYECKOrD NONA M HANPAMEHMA HA NPOBOOMMOCTE MHOKOCTER

TEPMOOWHAMHYECHDE DEBHDBSCHE ODLEMHOA NPOSOOWMOCTH 38 CHET NPOUSCCOE QWoCouragualperomBusaurn
CRELLIAETOR  HEIHAMWTENSHD, BCNW  NOWENAOLE3SMOE  HENPAHEEHHE ABNRETCA  HUEZEAM  ANM NPOOOMEMTENEHOCTE
OERCTENR 3TOM HANDAMEHKA [MPW TEKDH #E DONAPHOCTHA) MOPE300 MEHLWEe, Y4&r spemA npobera wosoE o OgHor
ANBETROOA OO Opyroro.

Kowctanta perombaHagye Ky HE 38BMCHT OT NPUNOKSHHOMD NOMA. TOROA KAK KOHCTEHTA OWCCOURAUMH Ko
YEEMNWHWBAATCA NP YBSNHYEHHA  Hanpe®eHsocT nonA. Mo recpwd Ol3arepa OWMCCOUMEUMA NOg OedcTEHEM
AMBETRWHECKANI nanA npesedpexuma wana ans iobon suoRocTd, etne £ < 1 dBlck, HO NPpOBOOWMOCTE ROMET
VEEMNMHUBATECH JHAYHTENEHD, 2onk E = 5 xBiom (MockHo omnnate yeanwseHde Ha 50 % ons E = 10 xBlow, sonu g, =
2.2).

Ha npastviee WoSansHan HERTPANMIAUWA WOHOS, KOMOE OHH SOCTWIEHT oCBOSMOx anesTtpogd. obbMHo HE
HEENKEESTEA NO CASQYHILMM NEHYAHERM:

= & OgHoR CTOROHBLL, OHW MOMYT OkITh E!'IEIHHFIDBEHI:I. MOCHONBEY WX Pa3pROEd He MPOMCEOOWT MIHOB2HHD, ™

cnagoed TansHon ﬁ}'ﬂj"l' CEAMMNABETRCH C DEF‘H.EDEEHI.’EEM COHONONEPHOrg 3dpR¥eEHHDNT CNOH, KDTDPHﬁ mMoskeET OeITh
YOAMNEH NPA NepamMedHes NoNOCcoe;

- .upyn:\l.'-l CTOPCHE!, H2 aH0O8 MNH HE ESTO58, WNA W H3 TOM | H3 OPYraM anesTpogar MoryT I:IEFIHEDHEIEHT“I:GH

HOHE! OOHOM 3HAEKE © 3NEXTPOOOM 33 CHET PA3NMYHBX MESHHKIMOE AHMEKUEA (B NONAPHEIX MW HENONSpHBIX
HWOKOCTRE).

MHAERKLMA MOHA 38BIBCAT OT NPUPOSL! HAOROCTH, NPMMECEA M METANNEA, M3 KOTOROI MAMOTOBNEHR 3NSKTPOLL.

Takve AENEHNA ObbIMHD 3AMETHEI NPK HANPAXEHHOCTH NONR BBILLE 33RanadHOm s3Ha4eHuA 1 sBiom. Miwamer
1apRga. ocnabneHWs 3EPR0AE,  NEpEMEBLEHHS OOHONONARHBIE  3E0AMEHHBIE  CNODEE  MOTYT  NRHEECTH K
AMEHTROTMAPOOMHAMEHEckoMyY (EHD] neMseHrg HMgeocTy, cnocoBoTeyIWeMy NepaHocy 3apana W, Tasm obpazom,
YEENMHWBSHILLEMY KEHYLLYHICH ANesTRONPOBOAHOCTE, OGOESHHD B BRKMN MUOKOCTAE.

Beran EHD gBM#EHHA B AIOMALHOHHEIE HA0ECCTRY 00L/4HD HEZHAYMTENSH BRNOTE S0 HANDAKEHWA B HECHONERD
COTEH BONET.

C.B BnWAHKE TEMNEPATYPEl HA NPOEOOAWMMOCTE HHOKDCTEA

YESNU4EHNE TEMNEPATYPS NPUBOOWT K YEENMHEHWH NPOBOGUMOCTA B ZHEMCMMOCTM OT CEOWCTE HWAQHACTH
[QHINBKTEMYSCKAR NPOHULAEMOCTE, BA3KOCTE] W CBONCTE pPACTEOPEHHEIX B HMOKOCTH  BEWESTE  (KOHCTEHTA
AHCCOLUMALIAK ).

MooEM#HOCTE MOHOE No Npasnny BansnsHs yESNWYMBEETCA 33 CHET YMEHBLWEHWA BRIKOCTH NEW YEENH-EHHA
TEMNEDETYDRL

YESMMHEHNE KOHCTAHTE OWMCCOUMALMH NPH  YyEENEHEHWH TEMNSDATYDE MOMET IHAYMTEMNLHD HIAMBHRTELR B
IZEMCHMOGTA O7 NPHPDOL BEWSETES, HO ODLINHEO MO HEA3H-JRCTOHEHUMENEHDM Y 3HR0HY.
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Npuwnomexue OA
{cnpagoyHoe)

CoeaaHHa o COOTEETCTENH CCLINOYHLIX MEXAYHAPOAHEIX CTAHOAPRTOR HALMOHANLHLIM CTAHAADTAM
Pocovrcron Degepaidi

_Tabnuua OA 1

DBoIHa4aHNE CORNOYHROND Crenens DBUZHAHEHINE W RENMEHOBAHWE COOTEET CTEYHILLEND HAUWOHANLEHO-
MERIVHENOAHOMD CTAHOEPTA | COOTBETCTEMA I CTaHgapTa -
S O T S
MK 60247:2004 IoT [OCT P M3 60247 — 2013 «¥poxocTi waonAuMoHHeR, Dnpege-

NEHHE OTHOCHTENEHOA QUENEETPEHECKOA NPOHHUBSMOCTH, TAHTEH-
CE YN OManBeETpHYEcHAE NoTeps (tg 8 v yoensHoM conpoTeane-
HWH MO NOCTORRHOM TORES

M3 BO4T5: 2011 10T MOCT P M2E 60475 — 2013 «¥paso- ot maonAgeordes. Orbop
npobn
GO Bran-1.1564 T TOGT P NGO G726-1 — 2002 TOMHOCTE (NPpaBaneHoCTE W Npaum-

SMDHHOCTR) METOOOE K PEIYNETATOR MaMapaHER. YacTe 1. Oohoe-
_ HbIE ONOMEHKA W ONpEgenaHis
MCD 672521904 DT [OCT P MCO 5725-2 — 2002 «ToyrocTe (NPEEANLHOCTE W NPEUH-
SMODHHOCTR) METOOOE M PEaynETATOR MaMapaHdR. Yacte 2. OcHoe-
HOW METOS ONPESENSHUA NOBTODREMOST W BOCNDONIB0IHMOTTIA
CTAHOAPTHON METO0E MAMEDEHHMA S
MCD 6725-3. 15904 10T MOCT P MCO 5725-3 - 2002 «To4HocTe (NPAEBNNLHOCTE W NpEnM-
FMOHHOCTE) METOOOE W PE3yNETATOR MaMapeHRA. Hacte 3. Mposea-
HYTOHHBIE MNOKEISTENH NPEYWIADHHOCTH CTAHOSpTHAOND  Matooa
KIMEDEHIA B _
MOCT P MCO 57254 - 2002 «TavyrooTe (NPEEBANEHOCTE W NPEgH-
SOHHOCTR) METOOOE ¥ PEIYNETATOR MaMapaHdR. Yacte 4. Ochoe-
HEIE METOON DNPSOENEHMA NPABWNLHOCTH CTEHOSATHORD METOOE
WIMBDEHNAE

MpumesaHdwe —B HacTorwed Tabnuus MCNoNbE308aH0 CNEgYHILEE YONDEHOE DOOIHANEHWE CTENEHM
COOTRETCTEMA CTAHOARTOR:

|07 — MOBHTH4HEE CTAHOSEPTHL

MCO B725-4. 15404 I

—
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