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MpeaucnoBsue

Llenn » npuHuMnsl cTaHgapTuzaunn B Poccuiickolh ®egepauyn ycraHoeneHsl denepanbHbBIM 3aKOHOM
oT 27 nexkabps 2002 r. Ne 184-®3 «O TeXHW4eCcKoM perynupoBaHnuns, a npasnna nprmMeHeHns1 HauWMoHaNLHbIX
cranaapTos Poccuinckor ®enepauunn — FOCT P 1.0—2004 «Cranpaptizauna B Poccuinckon ®Pepepaunin. Oc-
HOBHbIE MONCXKEeHWs»

CeeneHns o cTaHgapTe

1 NOArOTOBNEH OTKpbITLIM akuoHepHBIM 0bLwecTBoM «BCcepoccincKkMiA HayYHO-1CCNe0BaTENbCKUA
WMHCTUTYT no nepepaboTke HedhT» (OAO «BHUW HIM»), 3akpbITsim akumoHepHbIM obwectsom «HAMKW-XKMM» Ha
OCHOBE cOBCTBEHHOIO ayTeHTUMHOrO NepeBoAa CTaHAAPTA, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHW4ecKM KOMATETOM No cTaHaapTk3aunn TK 31 «HedTaHbIe TonNvBa M CMa304HbIe MaTe-
puranbb

3 YTBEP>XOEH W BBEAEH B AEMCTBUE MNpukasom $GeaepansHOTo areHTCTBa Mo TeXHUHECKOMY pery-
NPOBaHWIo 1 MeTponorin ot 20 uona 2006 r. Ne 141-ct

4 Hacroawwi cTaHaapT uaeHTuyed ctaHgapty ACTM [1 5293 — 2002 «MeTog onpegeneHns KaxyLenca
BAIZKOCTY MOTOPHBLIX MAcen B HTepBane TemnepaTyp oT MuHyc 5 °C 1o muHyc 35 °C ¢ ncnons3oBaHvemM uMnTa-
Topa xonogHown npokpyTkn» (ASTM D 5293 — 02 «Standard test method for apparent viscosity of engine oil
between -5 °C and — 35 °C using the cold-cranking simulator»)

5 BBE[JEH BINEPBLIE

UHhopmatius 06 LU3MeHEHUAX K HacmosweMy cmaHdoapmy nyBRuKyemcs 8 exe200H0 L30asaeMomM LiH-
hopMELLIOHHOM YKa3amene «HauyUoHansHeIe crnaHoapmbiy, & MeKCHT U3MBHEHUL U ITOAPagoK — & 8XXEME CAYHO
uzbasaembix yrasamensax «HayuoHansHsie cmandapmeiy. B cnyyae nepecMompa (3ameHsl) unu ommeHs! Ha-
CIMOAWB20 cmaHdapma coomesmcmayrouee yeedomMneHues Bydsem onyBnukosaHo 8 eXXeMeCcAYHO U30agasmMom
UHGhopMatUOHHOM yxasamene «HauuoHansHsie cmaHdapmbty. Coomeemcmayrouian UHhopMaUus, yeeoomne-
HUE U MEKCIMbI asMeLLaiomCcs Malkke e UHGhopMaLLIOHHO ctcmene 0BLLe20 NoNb308aHuUs — Ha oghuyLUans-
HoM calime @edeparnbHO20 a2eHIMCmaa 0 MEexXHUYECKOMY De2yALDOGaHLHO U MemponoaUU & cemu VIHmep-
Hem

© CranpaptuHdropm, 2006

HacToawuni CTaHOapT He MOXeT ObITb NOMHOCTLHY UMM HaCTUYHO BOCMNPOW3BEeOeH, TUPaXXWpPoBaH W pacnpo-
CTpaHeH B KavyecTee OC*JI/I UKManbHOMo M30aHnA fes paspeleHnsA ¢ep,epaanoro AreHTCTBa No TeEXHNYECKOMY pery-
npoBaHNID N MeTPONOrn
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HAUWOHANBbHBIN CTAHOAPT POCCUMMNCKON OEAEPALWMWN

MACIA MOTOPHbIE

MeTog onpegeneHWs KaxyLenAcs BAZKOCTW NPpU TeMnepaType oT MUHYC 5 °C go muHyc 35 °C
€ MCNoNbL30BaHMEM UMUTATOPA XONOAHON NPOKPYTKK

Engine oils. Method for determination of apparent viscosity at temperatures between -5 °C and — 35 °C
using the cold-cranking simulator

DaTta BBegeHna — 2007 — 01 — 01
1 O6nacTe NnpuMeHeHUA

1.1 HacToswmii cTaHoapT ycTaHaBnNWBaeT METOZ, OMNpPeaeneH sl KaxKyLLLEACH BAZKOCTY (fanee — BA3KOCTb)
MOTOPRHBIX MAcen C 1CMoNbL20BaHeM MMUTATORa XONoAHOW NpokpyTkM (nanee — CCS) B nHTepBane temnepaTyp
oT muHyc 5 °C go muHyc 35 °C npw HanpsikeHwsix casura ot 50000 go 100000 Na, ckopocTax casura ot 10° no
10* ¢ =" v BaskocTaxX oT 500 A0 25000 MMa - c. [vanasoH WamepeHWi 3aB1CHT OT MOZENM 1 NPOrpamMMHoro obec-
nedeHun CCS.

Pe3ynbTaThl onpegeneHis CBsA3aHbl ¢ XapakTe pucTUKAM MOTORHBIX MAcen Npuy NPOKPYTKE ABMraTtens.

1.2 CneuransHas MeToaMKa ONpefeneHns KankyLLIEACSH BA3KOCT MAcen C BLICOKUMI YNPYTroBAZKUMIA CBOA-
CTBaMW NPUBEAEHa B MRUNOKEHNA A,

1.3 OnpeneneHre KaxyLLERCs BA3KOCT MOTOPHbLIX Macen NPOBOAAT PYYHbIM UMW aBTOMATUYECKUM Croco-
HoM Ha MMUTaTopE XONOOHOWM MPOKPYTKL.

1.4 3Ha4eHus, ycTaHoBNeHHbIe B eauHUUax CW, cumnTaleT cTaHaapTHLIMM.

1.5 HactoawwmiA craHgapT He ycTaHaBnveaeT TpeboBaHwi, CBA3aHHbIX ¢ 6e30MacHOCTLI0 MPUMEHEHWSA
HacTosLero MmeToaa. Heobxoaumele TpeboBaHWs No Be30NacHOCTY, OXPaHe 37,0pOBbsl M COOTBETCTBYHOLLWE Orpa-
HW4EHKA yCTaHaBNMBAaET NoNL30BaTeNk HAacTosAWwero ctaHgapTa. Ocobble TpeboBaHKA K Mepam NPeaoCTOROXKHO-
CTW M3NO¥EHLI B NpUMedannax k 7.1 —7.3 n paspnene 8.

2 HopMmaTUBHbIE CChINKKU

B HacTosAwem cTaHoapTe KMCNoMb30BaHa CCbINKa Ha OOKYMEHT, yKaSaHHbII;’I B pasgene <<5M6n|/|0rpa—

.
3 TepMHUHBI U onpegeneHns

B HacTosLleM cTaHAapTe NpYMeHeHs! cnefyolyie TEPMUHBLI C COOTBETCTBYHOLLMMY ONpeaeneHnsaMI;

3.1 HbIOTOHOBCKOE Macrno NNW XXUAKOCTb: Macno Unu XXWoKocTb, KOTOPbLIE MNPW BCEX CKOPOCTAX cABMra
COXPaHSIOT MOCTOSHHYHO BAZKOCTb.

3.2 HEHBIOTOHOBCKOE Macno UNKW XKUAKOCTL: Macno NN KMAKOCTb, BA3KOCTb KOTORLIX M3MEHAETCA NPW
WN3MEHEHW CKOPOCTW UMK HANPsPKEHWs caBKra.

3.3 BA3KOCTD, 1 : CBOFCTBO W1AKOCTW, ONpedensaoLLee ee BHyTPEHHEE COMPOTVBNEHWE HAaNPSKeHWO CABWIa
no daopmyne

n=z/v, (n

rae T— HanpskeHe Ha egVHKWLLY NNowanu;
Y — CKOpOCTb cABWra.

WapaHne ohmumansHoe

2 1
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MpuUMe4vaHKWe— BA3KOCTL 1| HA3bIBAT KOAhDULMEHTOM QUHAMUYECKOA BA3KOCTU. TakuM oGpa3oM, AaHHbIA
koachbULMEHT ABNASTCA MEPOA CONPOTUBIIEHWS KUOKOCTA TEUEHMID.

B CW egnHunueld BrzkocTK siBnsieTca MNackans cekyHaa ([Ma-c); Ha npakTvke yaobHee NpyMeHATs KpaTHbIe
eauHuubl (MMa-c); 1 mMa- ¢ paseH 1 cl.

3.4 KaXyWwasnca BA3KOCTb: BAzKOCTb, onpegeneHHan no MeToay, NPYBELEHHOMY B HACTOALLEM CTaH-
Japte.

MpumMmevaHWe —Tak Kak MHOMME MOTOPHbIE Macna NpW HW3KWX TeMnepaTypax sIBNAKTCA

HEHLIOTOHOBCKNMN WAKOCTAMW, VX KaMyULaACH BASKOCTb MOMET W3MEHATLCA C M3MEHEHMEeM CKopOCTU
casura.

3.5 kKanubpoBoOYHbIe Macna: Macna ¢ M3BECTHbIMW BA3KOCTHH M BA3KOCTHO-TEMMEPATYPHONW 3aBKUCH-
MOCTbHD, NCMONb3yeMele AN YCTaHOBNEHWA KanvBpoBOYHOMO COOTHOLWEHWNS MEXY BA3KOCTBIO N CKOPOCTHIO
BpaLeHna potopa CCS.

3.6 ucnbiTyemoe macno: [loBoe Macno, BSZKOCTb KOTOPOrO OMPEemdensAlT Mo HAcTOAWeMy
MeToay.

3.7 macno, obnagatollee ynpyroBaizkMMmm CBOMCTBaMKU: HeEHLIOTOHOBCKOE MACHOo WA KULKOCTL, KOTO-
pble MOTYT NogHUMAaTLCA BBepx no Bany CCS npuy BpalweHnin poTtopa.

4 CywHocTb MeToaa

4.1 3neKTpoMOTOP NPWBOLAWT B LEeACTBWE POTOP, YCTAHOBNEHHLIA BHYTPW cTaTopa. MNpocTpaHcTBO MexXay
poTopom 1 cTatopom CCS 3anonHsoT Macnom. Temnepartypy UCMbITaHWA U3MEPAOT OKOTO BHYTPEHHE!N CTEHKM
cTaTopa 1 NogaepKUBaloT perynmpyemsIv NoTOKOM XNadareHTa, NpoTekaoLlwmM JYepes ctatop. CKopocTs poTopa
ABNSAETCA OYHKUMEA BA3KOCTY Macna. [0 kanmbpoBOYHOK KPMBOW 11 M3MEREHHOI CKOROCTW POTORA ONPeaensaT
BSAI3KOCTb MCMBITYEMOro Macna.

5 3HayeHUe U UCcNoNb3oBaHMe

5.1 KaxyLuasaca BA3KOCTb Macern s aBToMoBUNbHLIX ABMraTenel, M3MepeHHas Ha MMUTaTope XONoLHOW
npokpyTki CCS, KoppenvpyeT ¢ NPOKPYTKOA ABWraTens CTapTepoM NpK HW3KOM Temnepartype.

MokazaTenb «KaXKyLLLAsICH BAZKOCTLY, onpeaeneHHsIi Ha CCS, Henb3a necnons308aTh AN NPOrHO3MpoBa-
HWS MPOKa4YMBaEMOCTH Macha NMpv HU3KOW TEMNepaType B CUCTEME CMa3KW ABWUraTens.

5.2 Koppensuua mexgy patoton CCS, kaxyLielics BA3KOCTLH M paboTon KoneHYaToro Bana HaTypHoro
ABuWratens NoATBEKAEHA VCTbITaHeM Npy TemnepaTtype oT MvHyc 1 °C go Mmunyc 40 °C 17-n o6pazuoB ToBap-
HbIX MOTOPHBIX MACeN KNaccoB BA3KOCTY SAE 5W, 10W, 15W 1 20W,

5.3 Koppenauus mexay MyckoBbIMK CBOACTBaMWM HedOpCUPOBAaHHLIX OBMraTened WU Kaxyllencs
BA3KOCTbIO, W3mMepeHHon Ha CCS, Bbina ycTaHOBNeHa WccrneposBaHvem patoTbl ABMraTensi npu HU3KOMW
TemnepaTtype. B 3tom uccnegoBaHun Gsinv ucnons3oBadsl 10 gBWrateneld B MHTepBane Temnepartyp oT
MuHyC 5 °C no muHyc 40 °C 1 oBpasubl WecT ToBapHbLIX MOTOPHBIX Macen (SAE OW, 5W, 10W, 15W, 20W
W 25W).

6 Annapartypa

6.1 MNpw ncneITaHWK Mo HacTosAWeMy MeToay UcnonbayeT CCS: pyuHon (6.2), nonyasTomMatuydeckuia (6.3) u
aBTOMaTUHECKWRA (6.4).

6.2 PyqHon CCS (prcyHok 1) BknoywaeT B cebsl: 3neKTpoMOTOR NOCTOSHHOTO TOKA, BpaLUaLuMiA poTop,
HaxXO4ALWMACA BHYTPK CTATOPa; AaTHMK CKOPOCTM UM TAXOMETR, W3MEPAIOLLMIA CKOPOCTL POTORA; amnepMeTp
MOCTOSIHHOMO TOKA CO LUKANoW TOHKOW PerynupoBKKM KOHTPONS TOKa; CUCTEMY KOHTPONS TeMNepaTypsl cTaTopa,
NOALEPKMBAOLLYIO TEMEpaTYpy B npeaenax 0,05 °C oT 3agaHHOR TeMnepaTypbl, Y LMPKYNALUMOHHBIA HAcoC
ANA XxNagareHTa, COBMECTVMBINA C CUCTEMO KOHTPONS TeMMepaTypsI.

2
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PucyHok 1 — PyuHoit CCS

6.3 NonyastomaTtideckuin CCS (prcyHok 2), kpoMe ykasaHHoro B 6.2, BknioYaeT 8 cebs KOMMNbIOTEP, UHTEp-
cheric koMnbIoTEPa Y JO3UPYHOLWWMIA HACOC ANA VCnbITyemoro obpasua.

PucyHok 2 — MonyaeToMaTudecknia CCS

31796 3
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LIMpKYNALMOHHBIM HACOC ANS METAHONA HEe UCTIONbL3YHOT, TAK Kak NPy BBOAE UCMLITyemoro obpazua npeasl-
AYLWNA MCNbITYeMbIA oBpazeL BbITeCHAETCH.

6.4 AsTomaTtudecknii CCS (pucyHok 3), kpoMe ykazaHHoro B 6.2, BknodaeT B cebs aBTOMAaTU3VPOBaHHbIN
cTon Ans o6pasLuoB, NO3BONSOLWMA UCMLITLIBATL OA4HOBPEeMEHHO A0 30 06pa3LoB Nog KOHTPONEM KOMMLHITEPA,
6ea BMelLaTeNbLCTBa onepaTopa.

et
%\%& R 3
R 0 g

o \\’{\T'

PucyHok 3 — Aetomartuueckuin CCS

6.5 KannbpoBo4HbIA TEPMWCTOP-AATHWK, yCTaHaBNBaeMsIn B Tennosol kaHan CCS okono BHyTpeHHeR
MOBEPXHOCTW CTaTOPa Ar1s1 ONpeaeneHys TEMNepaTyps! NCNbITaHWA,

6.6 CucTema oxnaxgeHus

6.6.1 XonoaunsHWK 4NA MUOKOro XnagareHTa, HeobxoaMMbIi ANA NoAAepXUBaAHWA TEMNepaTypbLl XNag-
areHTa npubnuantensHo Ha 10 °C Hxe TeMnepaTypsl MCnbiTaHus, MNpennodTMTENsHLIM ABMNAETCA MeXaHYecKoe
OXTa¥OEeHNE, HO JOMYCKAETCA NPUMEHATL N OXNaXatoLme CMeck ¢ cyxim nbaoM. CoeauHWTENLHLIE LWAAHTA
mexgy CCS 1 cuctemol oxnaxaeHus AomkHbl BbITh KaKk MOXKHO KOpOYe W XOPOoLLIO N30NMPOBaHLI.

6.6.2 nsa oBecneveHus HeoBXOAMMOro TeMNMOBOro KOHTaKTa C AaTY1MKOM TeMNepaTypbl TENMNOBOA KaHan
cTaTtopa crnegyeT nepuognH4eck OMUWATL M MOMELLATL B HErO ManeHbKyH Kannw pTyTi. Ecnn npymeHeHune
PTYTW HEMPWEMMNEMO W3-3a €€ TOKCWYHOCTW, HeoBX04MMO MCNONb30BaTh TEMMOHOCUTEND C BLICOKAM COAepKa-
Hwem cepebpa. TemnepaTypa xnagareHTa, NogaBaemMoro K BUCKO3MMETRNHECKON Adeiike, AOImkHa ObITs HE MeHee
4yeM Ha 10 °C Huke TeMnepaTypbl MCTbITaHWA.

6.6.3 Korfa ManoBa3kniA MCNbITyeMbli 0BpaszeL, HaX0aMTCA B BUCKOMMETPUYECKORN AMERKe U ABUraTenb
NpYBO4a POTORA BKMHIYEH, TO NS o6ecneqeHsi oNTMManbHOro KOHTPONA TEMNERaTypbl NPK NCMOAL30BaHMM
CUCTEMBI OXNAXOEHKS C CYXMM NbAOM KNanaH LMPKYSILMOHHOMO HAacoca AN PerynvpoBaHWA NoOLaqn XrnagareH-
Ta OTKPLIBAICT.

6.7 UnpkynaumoHHsIA Hacoc noboro Tuna Ana xnagaredTa (Tonsko Ans pydHoro CCS), obecneqnsarcLumia
LWMPKyNSALMIC TEMNMNOBOO XNaaareHTa Yepes cTaTop Ans 3amMeHbl o6pasyua v McnapeHs pacTBopUTENen.

4
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7 PeaktTnBbl U MaTepuansl

7.1 AUETOH, X. M.
M pAMEeYdYaHWNE — OI'IaCGH, t«lpeSBI:»ILlaPIHO BOCnnaMmeHdaemM, napbl MOTryT CTaTh I'Ipl/NI/IHOI?I noxapa.

7.2 XnagareHTbl
B kauyecTBe xnagareHTa ucnonb3yroT 0be3BoxeHHbIe MeTaHoN, 3TaHon, Waonponadon. Ecnv npy pabote B

YCnoBuAx NOBbILEHHOV BAAXHOCTW B XNadareHT nonagaeTt BO4a, €ro 3aMeHsoT 0Ge3B0OXKEHHBIM XNadareHTom,
410Gkl 06EeCneYTL NOCTOSHHBIA KOHTRONb TEMNERaTypLI, 0C0OOEHHO B CUCTEMAX C CYXMM NbOom.

7.2.1 MeTtaHon, X. 4.
MpuMeyaHune— OnaceH, BOCNNAMEHAEM, Napbl BPEOHI.

7.2.2 31aHon (TEXHWHECKWA).
7.2.3 NaonponaHon, X. M.
7.3 BeH3VH-pacTBOpUTEND.

MpumMedaHue—Tapbl BpegHbl.

7.4 Kanmﬁpoaquble Macna — HbHOTOHOBCKWME Macna C HU3KOW TeMHepaTypoﬁ NOMYTHEHWA, N3BECTHLIMIK

BA3KOCTLH M 38aBUCMOCTLH ¢«BA3KOCTL — TEeMnNepaTypa».

BaskocTtb KaﬂMﬁpOBO‘-IHbIX Macen npreeneHa B Ta6nmu,e 1; TOYHbIE 3Ha4YeHWA BA3SKOCTW NprnaratdTcA K

Kax oMy CTaHOapTHOMY BELUECTBY.

Ta6nuuya 1— BA3kocTe kKANUMBPOBOYHLIX MAcen

KannBpoeou- MpuBnnanTensHas saskocTs'), MMa-c, npu Temnepatype, °C

HOS MAGno ~5 —10 15 —20 —25 —30 —35
CL-10 — — — — — — 1700
CL-12 — — — — 800 1600 3200
CL-14 — — — — 1600 32502 7000%
CL-16 — — — — 2500 5500 11000
CL-19 — — — 1800 35002 7400 17000
CL-22 — — 1300 2500 5100 11000 —
CL-25 — — 1800 35002 7400 17000 —
CL-28 — 1200 2500 5000 9300 — —
CL-32 — 1800 35002 7300 15900 — —
CL-38 — 2900 5000 13000 — — —
CL-48 2300 45007 9500 21000 — — —
CL-80 3700 7400 15600 — — — —
CL-74 60002 12000 — — — — —

" Mo kKOHKPETHBIM 3HAYEHUAM CNeayeT NPOKOHCYNETUPOBATLEA C NOCTABLIMKOM.

2) Macno, ucnonbayemoe AN kanuGposkn, NposepaeT ¢ noMolso CCS-2B unu CCS-4,
HbIM BEPCUAM 3.X UM 5.X — MO NNacTUYHLIM MaTepmuanam (npogykTtam).

% Macno, wcnonesayemoe ans KkanuBpoBKWM , NPOBEPAIOT ¢ noMolklo CCS-4 unu CCS-5 no nporpaMMHBIM
BEpCUAM 4.X Unu 6.x.

CCS-5 no nporpaMm-

3+
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M pumMmeYaHUWE — Kanuﬁpoaquble Machna WMCNONb3YIoT ONA NPOBEpPKA CKOPOCTW cOBUra M NpaBWNbHOCTHA
npopedeHUA UCNbITAHWA B LLENOM.

8 Mepbl NpeaoCTOPOXHOCTU

8.1 MNpw paboTe ¢ METaHONOM, aLETOHOM W BEH3VHOM-pacTBOpUTENEM HeOGX0AMMO NPUMEHATE COOTBET-
CTBYHOLWWE Mepsl Ge30MacHOCTH, T. K. YKasaHHbLIe BELLECTBA TOKCYHBI U BOCTINAMEHSAIEMBI.

8.2 Ecnuv B npouecce WCNbITaHWA MW [0 ero Havana obHapyXeHa yredka xnagareHta n3 CCS, 1o ee
crneayeT yoTpaHWTh.,

9 OT60p Npob

9.1 ins nony4eHua LOCTOBEPHLIX pe3ynbLTaToB 0Bpa3zel), NCnLITYyeMOoro Macna He SOMKeH coaepHaThs Cyc-
NeHAMPOBaHHLIE YacTuLbl TBEpAOro BewecTsa W Bogy. CoorBeTcTBytowme crnocobel otGopa npob npreeaeHs!
B [1].

Ecnn Temnepatypa oGpasyua B KOHTEAHERE HUKE TEMMNERATYPLI TOMKA POCHI, TO NEPE TEM Kak OTKPbITh
KOHTElHep ero HeoGXo4MMO HarpeTb A0 KOMHATHOW TeMNepaTyp.I.

Ecnun o6pazel cofepKnT B3BelLeHHbIE TBERAbIE HacTHLbI, TO €0 NpeasapuTensHO UNLTRYIOT M LEHTPI-
DYrMpYIOT, 4TOBLI YaanuTs YacTuupsl pasmepom Bonee 5 MkM,

O6pasel, MCMLITYEeMOro Macna He BCTPAXWBAIOT, T. K. 3TO NPVBOLWT K BOBMEYEHWH] B HETO BO3AYXA W NOIy-
YeHWH HELOCTOBEPHLIX PE3YNLTATOR,

10 KanubpoBka

10.1 Kannbpogka py4yHoro CCS

10.1.1 Mpw 3anycke Hosoro CCS, 3ameHe MoboR 4acTW BIUCKO3VMMETPWHECKORN AYEFKN KN KOMMNOHEHTA
NpKBOAHOIO MexaHWama (aBuraTens, NpyYBoaA, TaXOMeTpa-TeHepaTopa U T. [1.) onpeAensoT HeoBXoanMyC cuny
TOKa gBuraTtens.

Cuny Toka NpoBepsT 04 WH pa3 B mecsy cornacHo 10.1.2 o Tex nop, noka OTKNOHEHWE NoKa3aHWA CUIbI
ToKa He BypeT meHee 0,020 A, 3aTtem — o4vH pa3 B 3 mec.

10.1.2 OnpegeneHve cunbI TOKA Ha NpuBoAe

BcraBnsoT wrekep Taxomertpa B rHe3fo «CAL» CCS. MenbiTaHne ctaHgapTHoro o6pasiua BA3KOCTbHO
3500 mlMa: ¢ nposoaaT npw TemnepaTtype MuHyc 20 °C B cooTBeTcTBMM C TReboBaHWsAMM pasgena 11,

Mpw paboTarowem ABuratene yctaHaBnmsatoT Ha wikane CCS nokazaHue ckopocti (0,240 £ 0,010) eq.,
perynpys cvny Toka. 3Ha4eHre cunbsl ToKa A0IMKHO 0CTaBaTLCH HEM3MEHH bIM MpK NOcneayoL X kanGpoBkax
W M3MEPEHSIX MPK BCEX TEMNepaTypax.

Ecnn cuny Toka HeobXO4MMO W3MEHWTb, COXPaHWB MpW 3TOM MOKasaHWe CKOPOCTW, paBHOe
(0,240 £ 0,010) eq. onA cTaHgapTHOrO Macna BaAzkocTbo 3500 mlMa-c npu TemnepaType muHyc 20 °C, npoBogAaT
noeTopHyH kanwbposky CCS no nobon uz AByx npoueayp, npuBeneHHsIx B 10.1.3.

10.1.3 NpoBeaeHne KanMOPOBKK

Vcrnonb3ysi COOTBETCTBYOLLYE MAacNa A5 KaX 0 TeMnepaTypbl McnbITaHua (Tabnuvua 1), kannbpyiot CCS
B COOTBETCTBUM C TReboBaHnaAMK pasgena 11,

10.1.3.1 MNpwr NcnbITaHUA }KOKOCTER € Y2KWMM AMana30HOoM BA3KOCTW MCMONb3YIOT He MeHee Tpex Kanvwbpo-
BOMHbLIX Macen, A1ana3oH BAZKOCTEN KOTOPbIX COOTBETCTBYET UCTLITYEMbIM Macram.

10.1.4 NocTpoeHne AnarpaMmmel KanMd poBKU

B norapudmin4eckoli cucteme KoopauHaT Unu Ha cneuyansHoR Gymare HaAHOCAT 3HAYEH WS BA3KOCTU Ka-
NBPOBOMHBIX Macen Kak qyyHKLUMK CKOPOCTM POTOPA W NO Nony4eHHbIM TOMKaM 0MeHb TOMHO CTPOSIT AMarpammy
KanubpoBKK,

TunudHas guarpamma rnprBeseHa Ha pucyHke 4.
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PucyHok 4 — TunuuHasa guarpaMma KanuopoBku

B kauectBe ansTepHaTBbl rpadivdeckoMy MeToAy AONycKkaeTcsl WCMoNb30BaTh METOoZ ypaBHEHWS.

10.1.4.1 PesynsTtathl KanbpoBKW, NOMyMeHHbIe M0 METOAY YPaBHEHWSA

KanvbpoBoYHLIE AaHHbIE M0 OrpaHMHYEHHOMY AanasoHy BA3KOCTY ONPEeAensIoT No crnedyroLemy ypaBHe-
HWHO

n =b0/N+ bq +b2N, (2)

raemn  — BASKOCTb;
b,, b,, b, — KOHCTaHTbI, ONPEEneHHbIE NP UCTBITaHUKY HE MeHee TPEX KanBpoBOYHbIX Macen,

N — HabniogaemMoe nokasaHwe MHAWMKATOPa CKOPOGCTH.

10.1.4.2 Npw Hanu4ur Gonee Tpex Nap AaHHbIX UX MOACTABNAT B HKECTIeAyHLee ypaBHEHWE, 4ToGbI
ornpeaennTs 3HAaYeHWA KOHCTAaHT by, by 1 by

NN = by + byN + by N, 3)
10.1.5 ECnv peaynbTaThl NPOBEPOYHLIX UCTILITAHWIA KaNMBPOBOYHOMO Macna He NonanaroT B Npeaens +5 %

3HAYEHWA, pACCYUTAHHbIX MO KanWGPOBOYHOR KPUBOW, NEPENpPOBEPAT KanMBpoBKY TEMNepaTypHOro AaTduKa
WA MPOBOSAT NOBTOPHBIE UCTILITAHWA KanuBpoBOYHLIX Macer.

n punMmedHaHne — Ka)K,ElOl?I TeMnepaType UCNbiTaHWA NpeaHa3HavyasTCAa oTAeNnbHAaA KpMead MNK oTAenbHOS
YpaBHEHUE. OgHako ecnu KaJ'IVIﬁpOBOWHbIe AaHHblE NMPU ABYX UNA Oonee TeMnepaTypax COOTBETCTBYHOT eAUHUYHOA
KpMBOVI WNK ypaBHEHWIO 6e3 oTKNOHEHWUS, TO SOUHUYHYID KPUBYH UITKW YpABHEHWUE MOXKHO UCNONb30OBATE ANA 3TUX TEMNE-

paTtyp.

10.2 KannbpoBka aBToMmaTnyeckoro CCS
10.2.1 MNpw ncnonb30BaHn Hoeoro asTomaTndeckoro CCS mnv zameHe nioboi YacTy BUCKO3MMETPUYEC-
KOW s14E MK M KOMMAEKTYIOWX AeTanen NpvBoLa onpenensiioT HeoBxo4nMyLo Uy ToKa ABUraTensl, KOTOPYH

7
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NpoBepPsT OAWH pa3 B Mecsay no 10.2.2 no Tex nop, Noka oTKNOHeHWe NokazaHwiA He Bynert meHee 0,020 A, a
3aTeM — OfWH pa3 B 3 Mec,

10.2.2 OnpepeneHne cUNbI TOKa ABUraTens

McneiTaHWe kanvBpoBOYHOro CTaH4apTa, MMetoLwero BazkocTs 3500 mMa- ¢ npw muHyc 20 °C, nposogaT
npu muHyc 20 °C no pazgeny 12. MNpu BKMNOMEHHOM ABuratene ycTaHABNWBAKT MOKAa3aHWE CKOPOCTU
(0,240 £ 0,005) ep. («SPEED» Ha MOHWTOpE KOMNBHOTEPA) MO LUKaNe PerynvpoBKX CUNbI TOKa. 3Ha4YeHMe curbl
TOKa JOIMKHO OCTABATLCA MOCTOAHHLIM MPW BCEX NOCREAYHLLMX KAanuBpoBKaXx U M3MepeHUsIX NpK Bcex TemMnepa-
Typax.

Ecnn cuny Toka HeobxogyMo W3MeHWTh, COXpaHWB NpW STOM MokasaHve Ha wkane npwGopa
(0,240 £ 0,005) eq. aona kannbposo4Horo macna ssskocTsia 3500 mlMNa - ¢ npw TemnepaTtype muHyc 20 °C, nposo-
4AaT nosTopHyro kanubposky CCS no noboii M2 AByx npoueayp, npyvseneHHsIx B 10.2.3.

10.2.3 NpoBeaeHne KanMOpPOBKK

VMcnonbays o6pasubl kanbpoBoYHbIX Macen, ykazaHHsIX B Tabnivue 1, kanwbpyrot CCS ansa Kaxaon Tem-
nepaTypbl B COOTBETCTBMW C TReBoBaHWAMM paznena 12,

10.2.3.1 MNpw HeoBxo0aUMOCT 2MEPEHKSA Y3KOro AMana3oHa BA3KOCTU VCTbITYEMbIX XWAKOCTeN MCoNb3y-
0T HE MeHee YeTbipex 0BpazLoB KanvBpoBOYHBLIX Macen, AMana3scH BA3KOCTUN KOTOPLIX COOTBETCTBYET UCMbITye-
MbIM Macnam.

10.2.4 YpaBHeHWe Ansl KanUGpPOBKK

Mporpamma KoMMbIoTEPa ONKCLIBAET KaNMEPOBOYHEIE AaHHLIE MO AYana3oHy BA3KOCTY NPW KaXkaoW Temne-
paType kanwbpoBsku Kak ykazaHo B 10.1.4.1. [ina kaxgon TeMmneparypbl LOIMKHO BbITe ONpegeneHo He MeHee
YeTbIpex nap KanMGpoBOYHbIX 4aHHLIX (BAZKOCTL M CKOPOCTL).

10.2.5 Ecnu peaynbTaThl NPOBEROYHLIX UCMLITAHWA KanMBpoBOMHOro Macra He COOTBETCTBYHOT AManasoHy
15 % 3Ha4YeHWA, pacCHMTaHHbIX MO ypaBHeEHWHO (2), To NpoBepsIoT KanuBGPoBKY AaT4KKa TeEMMepaTypsl M NPOBOAAT
MOBTOPHbIE UCTMLITAHWA KanMGPOBOYHbLIX Macen.

11 UcnbiTaHue Ha py4yHom CCS

MpumeuaHune— BoBpema UCNbITaHMs gomkHO GbiTh 0BecnedeHo HenpepbLiBHOE NepeMelunBaHne xnagareH-
Ta B oxnaxgawowei GaHe o uabexkanue GonbLIMX Nepenanos TeMNepaTyp, HYTO NPUBOOUT K YMEHbLIEHW TOMHOGCTH
M3MEpEeHUn BASKOCTH.

11.1 BoiBOOAT KanvbpoBOYHOE ypaBHEHME MW CTROAT KannbpoBoyHyic anarpammy (pazgen 10). Mepen
Ha4anom nbol cepuin naMmepeHni nposepsalnT paboTocnocobHocTs CCS, MeNbITHIBAA He MeHee 0aHOro Kannbt-
poBoMHOro oBpasya Macna Npu Kaxao TeMnepaType, NPeacTaBnsaLLEen MHTepec.

Ecnn cvna Toka npvBoga ans KanubpoBOYHOro Macrna, WCNorb3yemMoro npy nposBepke kanuBpoBKK
(rabnuua 1), otnruaetca Gonee 4em Ha 0,005 A ot 3HadeHus, onpegenenHoro no 10.1.2, yctaHaBnMBaoT ciny
TOKa, nony4yeHHyto no 10.1.2, yepez 15 c. MNocne sanycka CCS npoBoasaT Heobxoanmble KOPREKTVROBKM.

Ecnv pacxoxaeHue nsmepeHHoM BA3KOCTW KanmbpoBo4HOro Macna npesbiwaeT £5 % cepTudumnpoBaHHo-
ro 3HaYEHWs, TO NMPOBOAAT NOBTOPHOE UCTbITaHWe. [pn NoATBEPKAEHNN PACXOXAEHUA NPOBOLAT NOBTORPHYHC Ka-
nubposky no 10.1.3.

MpuMedaHKWe— lNpH NONHOA NpoOBEpPKe peXMMa paboThl Yepes kaxable 6 Mec (cM. 7.4, npuMeuaHue)
pPeKOMeHAYETCA NMPUMEHATL TPU «CNenbiX» KanMGpOBOYHBIX Macha.

11.2 Vcneimyemblid obpasel, BBOOAT NUMNETKOR B 3anpaBodHyo TpyBky CCS Tak, 4tobel Macno 3anonHuno
3a30p MEXAY POTOPOM W CTAaTOPOM C U3DLITKOM HaZ POTOPOM W MONMHOCTLI] 3aMNCMHWII0 AYelKy. 3aTem noBopayqu-
BaKOT POTOP PYKOW, 4TOGBI 0BecneynTs Ny4wee pacnpeaeneqHne obpasya Mexay poTopoM W ctatopom. [Nocne
3TOro NOMHOCTHIO 2AMOMHAT UCTBITYEMbIM 00pa3LI0oM 3anpaBoYHYo TRYGKY 1 3aKkpbiBaloT ee Pe31HOBOM NPobKon;
NpW UCNBITaHWA Macen ¢ BEICOKMMIW YMPYroBA3KMMI CBOMCTBaMW NPaGKy Npw BKNICHEHUW ABUraTens cnegyet
MMOTHO NpWKaTh, 4TOBkLI NpeoTBPaTUTL BeITankveaHwe obpasuom npobku U3 TpYBKX 1 NocneaytoLee BelITEKaHWe
o6pasua 13 paboder 0BNacTy BUCKO3MMETPUYECKON S1Helki. MeTod ncnbITaHns Takix oGpasuoB NpYBEAEH B Mpu-
NOXeHnn A,

MpumMedaH e — BAskocTs HEKOTOPLIX Macen MoXeT GbiTb AOCTATOMHO BBICOKOA NPWU KOMHATHOR TeMnepaType,
4YTO 3aTpygHAEeT nonagaHuve mMacna B 3a30p MeXOy poTopoMm W cTaTopoM. Ecnu kmHemaTwyeckan eAskocTe obpasua
Macna npu TemnepaType okpyxatolen cpeasl npeesiwasT 100 mmZ/c (¢CT), To nepen 3anonHeHWem sueiiku obpasel,
HarpegaloT go TeMnepaTypbl He Gonee 50 °C.
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11.2.1 Bknto4aroT KOHTPOMb TEMMNEPATYPRbLI U NOAACT XNagareHT Ans oxnaxaeHus ctatopa. KoHTpons Tem-
nepaTypbl NpoBoAAT no 6.6. GuKcypyloT Bpems Hadana nogjadyv xnagareHTa (Nno cekyHAOoMEpY WK Opyromy
YyCTPOWCTBY y4eTa BpemeHU B cekyHaax). KoHTponesHas Temnepartypa oBpa3zua J0rpKkHa OCTUMHYTh HeoBxo-
A1Moro 3HaveHus 3a 3¢ — 60 c npw TeMnepaTtype UCNbITaHWS He Hnke MHyc 20 °C v za 60 — 90 ¢ npw Temne-
paTtype He Hke MuHyc 30 °C. Ecnv o6pazel, He focTuraeT HeobXoaMMOro 3Ha4eHVa TeMnepaTypbl 3a YCTaHOB-
NEHHbIA NeEpUO BPEMEHW, 3aMEHSIOT XNagareHT (6.6) unu perynupyroT ero Temnepartypy.

HyneBoe nokazaHwe Ha MHAWKaTOPE TEMMNEPATYPbl M YCTAHOBREHWE LIMKIMMYECKOW Noaaqy XrnagareHTa no-
Kas3bIBatoT, YTO TEMNEPATYPA VCMBITAHWA AOCTUIHYTa. YCTaHaBNMBAOT CTRENKY M3MEPWUTENBLHOMO Nprbopa HEMHO-
ro neBee Hyns, 4ToObl NOcne Havana BpaleHus poTtopa noTpeboBanacs MUHMANLHAA AONONHWUTENbHAA pery-
NMPOBKa TEMMNEPATYPLI UCTILITAHWS.

11.2.1.1 Ecnn HeoBxoaumoe 3HaveHne TeMMNepaTypsl yCTaHaBNWBAETCA MeANeHHee, YeM yKazaHo BbILLe,
3aMEeHSIIT XNagareHT (7.2) unK CHXKaoT ero TeMmnepaTtypy (6.6).

11.2.1.2 Ecnv KOHTpONbHasA TemMnepaTtypa AocTrraeTcs BeicTpee, HeM yKasaHo Bbllle, NoBLILLAKCT Temnepa-
Typy XnagareHTa, 4tobbl 06ecneMTs HopManbHbIA X0, UCTsITAHWS.

11.2.2 Yepe3 (180 £ 3) c nocne Havana nofayw xnajareHTa BKNHK4aoT NPYBOA poTopa.

11.2.3 BeTaBnsiioT WwWrekep TaxomeTpa B rHe3no «CAL» npubopa 1 perncTpyvpyroT NnokasaHue 3mMepuTens
CKOPOCTW CPa3y e Nocrne BKIHYeHs ABUraTens.

BbICTROE CHIMKEHE MOKA3aHWIA TAXOMETPA, NO KpaiHen mepe, Ha 5 % MeHbLIe CAMOTo BbICOKOTO 3HaYeHKs,
yKa3bIBAET HA TO, 4TO B M3MEPWTENLHOR AMErKe NPUCYTCTBYHOT OCTaTku pacTeopuTens. KoneBaHwve nokazaHuia
TaxoMeTpa MOXET TaleKe MPOW30ATU B pe3yNnbTaTe HEYAOBMNETBOPUTENLHOrO TennoobmMeHa (Ha ITo yka3biBaeT
0AaT4vK TeMnepaTypsl), Yalle BCEro BbIZbIBAEMOrO MIOXMM TEMMOBLIM KOHTAKTOM MEXAY TEMMOBbIM KaHANoM
cTatopa W TEpMUCTOPOM. B Taknx criydasix npekpalwaT enbiTaHWe, yaansaoT obpaszel, 1 NpoBoaAT OMUCTKY
M3MepUTENLHORM A4elky no 11.3. MNoBTopAOT NpoUeaypy Ha cBexem obpasue, HauvHaac 11.2.

11.2.4 PervcTpupyioT nokazaHne TaxoMmeTpa depes (60 + 5) ¢ nocne 2anycka potopa, OUeHVBast NokasaHue
13MepuTensHoro npubopa ¢ TouHocTs 1/10 T HavMeHbLero AeneHus npubopa aHanoroBoro, ecrv He NpUMe-
HAKT UWMQPOBOR N3MEPUTENLHLIA NpUoop.

BoIknoyaoT NpYBOL pOTOPA W NPEKpaLUacT Nofaqvy XxnajareHra.

11.3 Ouwmctky CCS nposopAaT cneayowyim obpasom.

11.3.1 Bo Bpems o4ncTkn xnagaredT (npw Temnepatype oT 35 °C no 45 °C) gomkeH L1pKkynipoBaTs BOKPYT
ctatopa. lNogady Tennoro xnagareHTa NoALEPKUBAIOT A0 3aBeplUeHwn onepauun no 11.3.2. JonyckaeTcs nposo-
OnTb Nnofady xnagareHtano 11.3.3.

11.3.2 Cobnicaas Mepbl NPEA0CTOROKHOCTH, U3MEPUTENLHYID SMENKY MOIOT cHavana BeH3vHom-pacTBopu-
TENEeM, a 3aTem — aLeToOHOM, NOCNe YEro BLICYLWLIMBAOT € MOMOLLBIC BaKyyMa.

Mo OKOHYaHWK BLICYLLIMBAHWA BaKyyMOM NOBOPAYMBAICT POTOPR HECKONbLKO Pas PYKOA W BU3yanbHO yOexK-
[AK0TCH B TOM, 4TO 3330D MEXOY POTOPOM M CTAaTOPOM OYMLLIEH W BLICYLLEH.

11.3.3 B kadvecTBe ansTepHaTvBbl B3aMeH pacTeBopuTened no 11.3.2 B M3MepWTENbHYH AYvenky
sanuearoT 30 Mn HoBoro o6pasLa ANs CMBIBaHWA NpeabIayLLErO, MOCMe Yero 3anMBatoT B Ai4eky HoBbIN oBpazel,
no11.2.

11.3.4 lNocne nenbiTaHWA oCTaBASAT B U3MERUTENLHOW AMELKE NOCNEAHWIA MCNBITYEMBIM 0Bpa3sel, 4TobbI
npefoTepaTUTL NONoMKy NpurbBopa npu cny4danHom srknodeHu CCS. Kpome Toro, nocnenHuia oBpasel, MOXHO
1CMNoNbL30BAaThL 4115 MEPBOrO NPOroHa nocne Hepabodero Nepyvosa, 4To 4aeT BOZIMOXKHOCTL SMEeKTPOHHLIM AeTa-
NAM 1 ABAraTeNHo A0CTMML TEMMEPATYPLI VCTLITaHKA NPy paboTe ¢ yKe NomelleHHsIM B Npubop obpasuom. MNpr
3anycke HOBOW Cepyi NCMbITAHWA AaHHbIE MHOMKATORa CKOPOCTY Mo nocnenHemMy obpasiy He yHUTHIBAOT.

12 UcnbITaHMA HA aBTOMaTUUYECKOM U nonyastTomMmatTu4eCcKkom CCSs

12.1 OnpenenaoT kKannmbposoYHble AaHHbIe no 10.2 .4,

12.2 INpwr ucnonszosaHum asTomaTtrdeckoro CCS B eMKOCTb BMECTMMOCTLH 60 M, NprcnocobneHHyo ons
annapata, nomeLLaloT He MeHee 55 cwm?® venbiTyemoro o6pasua.

MpW CNONL30BaHKK NonyasTomaTiieckoro CCS nomewwatoT 55 cm® vcnbiTyemoro oBpasiia B noaxoaaLmi
no o6 bLemMy KOHTERHER 1N MPUCOEAVHSOT K HEMY NHXEKTOPHYH TpyBouky CCS, koTopasi He JoMm¥Ha focTaBaTh [0
[Ha KoHTelMHepa Bo M3bexaHve nonagaHua nioboro ocagka B CCS. MNocne 3Toro aeHTUGULMPYHT UCMBITYEMBIA
06paseL, C NOMOLWEH KOMMBHTERHOW NMPorpamMmbl,

12.2.1 MNMpy ncnonb3oBaHWK asToMaTtudeckoro CCS B Hero nomMewarT eMkocTy ¢ obpasyamu. Guk-
CHPYIOT MOMOMEHWE eMKOCTH B NIOTKE W YCTAHaBNWBAaOT TEMMNEpaTypy WCMLITaHWA NS Kaxaoro obpasua no
KOMMNbHOTEPHOW Nporpamme. B notok ons o6pasua pekoMeHayeTcs NoMeLlaTs kannbposoyHble 06pasubl 1 BTO-
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PWHHbIE CTAHOAPTHI, KaK yKa3aHOo BbIWE, KOTOPbLIE AOMYCKaeTCH paccMaTpMBaTh Kak NpPoBEepOoYHLIE KannbpoBoY-
Hble 0BpasLbI.

12.2.2 Pe3ynsTaT WCMNbITAHUA CYUTAHT COMHWTENbHLIM, €Crny  pe3yrnbTaTel NMPOBEPOYHBIX WCMLITa-
HWA KanGpoBoYHbIX 06pasuoB WNWM  BTOPWMHBLIX CTaHOapToB MpesbiwawT + 5 % npegnonaraemoro
3HaYeHVs,

12.3 McnbiTaHye NPoBOLAT, UCMOMNL3YH KOMMBIOTERPHYHD NporpamMmy. Hosblld 0Bpasel, aBToMaTNYecK Bbl-
TECHAET NpeablayLWi MCMbITYeMbIln 06pazeL), 13 BUCKO3UMETPVYECKoR AYerky Ges nplMeHeHnsa pacTeopuTens.
KomMnbioTepHasi nporpaMma aBToMaTHeCcKy KOHTPONMPYeT TemnepaTtypy U paboty auratens CCS, a Taicke npo-
BOAWT M3MEPEHE CKOPOCTW POTOpa W pacdeT BA3KOCTY, YTo OTOBpaKaeTcs Ha 3KkpaHe KoMMbTepa.

12.3.1 Anna 3anpaBkv cnenytowero obpa3sua HeT HeoBXxo4UMOCTM B HAarpeBaHWK 1 OHNUCTKE BUCKO3UMETPI-
YeCKOoH KHBeThI PacTBORUTENEM,

13 MpoToOKON UCNbLITAHUA

13.1 Npotokon ncnbiTaHus Ha py4Hom CCS

13.1.1 PaccunTsIBaAKOT KaXyLLYHICS BAKOCTb MCNbITyeMoro obpasya no kanubposovHoi Kpusown (10.1.4)
WNK Mo ypasHeHuto (2).

13.1.2 3anvcoeIBaloT 3HaYeHe BA3KOCTW, onpeaenedHoe no 13.1.1, ¢ TodHocTs Ao 10 mlMa- c v Temnepa-
TYPY MCMBITaHWS,

13.2 MpoToKON UCNbLITAHWA HA aBTOMaTNYeckom CCS

3anncLIBatoT SHAYEHWNS KaXKyLLENCH BAZKOCTA 1 TEMMNepaTypbl, oToGpaxaeMble Ha MOHUTOPE KoMMNboTepa.
DurKCMpyemoe Ha aucnnee 3HadeHWe BA3KOCTY OKPYTASAT ¢ ToMHoCTLH 10 mMa-c.

14 Mpeun3nmoHHOCTb U cMelleHne (OTKNOHeHue)

14.1 Npeun3NoHHOCTbL NPHY UCTNbLITAHNW Ha py4Hom CCS

Mpeur3noHHOCTL HACTOSILLErO METOAA UCTBITaHWA G NpYMeHeHnem pyqHoro CCS, onpepeneHHan cTaTneTi-
YECKAM WCCTef0oBaHNEM PE3yNbTaToB MeXnabopaTopHbIX MCMLITAHWA Mo TeMMepaTypHOMY AWanasoHy oT
MurHyc 5 °C no MmuHyc 30 °C n granazoHy BazkocTy oT 1560 go 10200 mMa- ¢, fomKHa COOTBETCTBORATL YKa3aH-
HOMB14.1.11n14.1.2.

14.1.1 NoBTOpsieMocTb {cXOAUMOCTE)

PazHocTb NocnenoBaTenbHLIX PE3YNLTATOB WCTBITAHMIA, MONYYEHHbIX O4HWM W TEM e 0NepaTopoM Ha
OHOI 1 TOIA e annapaType B NOCTOAHHO AEACTBYHLLMX YCAOBUAX Ha WAEHTUYHOM MaTepuane B TedeHWe Anu-
TEenbLHOro Neprona BpeMeH W Npv HopManesHOM W NEPaBUNbHOM BbINMONHEHWA METOA,a UCTIbITAHWA, MOXKET NpeBbl-
WwaTh crnegytoLiee 2HavyeHve ToNLKO B O4HOM Cny4ae 13 ABaguaru;

MOBTOPAEMOCTL (CX0AMMOCTE) = 5,4 % cpegHero sHavyeHws. 4)

14.1.2 Bocnpou3BoAUMOCTb

PazHocTb ABYX €4WHWUYHBIX M HE3ABUCKUMBIX PERYTBTATOB UCTILITAHWA, MONYYeHHLIX pasHLIMK onepaTopa-
MU, paGoTaloLWWMN B pasHbIX NabopaTopuax Ha OEHTUHYHOM UCCNesyeMom MaTeprane B Te4eHe ANUTeNLHOro
nepvoaa BpemMeHW, MOXeT NPeBbIllaTh CreaytoWee 3Ha4YeHWe TONbLKO B O4HOM Cryyae 13 ABaguaTh;

BOCMpPOW3BOANMOCTE = 8,9 % cpefHero 3HaveHws, (5)

14.2 NpeyN3NOHHOCTL NPH UCNLITAHUW Ha aBTOMaTU4Yeckom CCS

Mpeur3noHHOCTL METOAA MCMLITaHWSA C NpUMeHeHWeM asToMaTtideckoro CCS-4/5, onpeneneHHas ctatuc-
TWYECKMM KMCCNneaoBaHeM MerabopaTopHbIX Pe3ynbTaTOB WCMbITAHWA B TeMMepaTypHOM [Manaz3oHe OT
mMuHyc 10 °C oo muHyc 35 °C 1 gnanasoHe BazkocTy oT 2800 ao 18000 mla ¢ no BapuaHTy 4.X Unu BoILWe A
NNacTU4HbLIX MaTepWanos (NPOAYKTOB) A0MKHA COOTBETCTBOBATDL YKasaHHbIM B 14.2. 11 14.2.2.

14.2.1 NoBTOpsAieMocTb {cXOANMMOCTh)

Pa3zHocTb nocneoBaTeNbHbLIX PE3YNbTATOB VCMLITAHWIA, MOMNYHEHHBIX O4HUM 1 TEM e OrnepaTopoM Ha
OZHOW 11 TOR 3Xe annaparype npw NOCTOSIHHO AEACTBYHOLLMX YCIOBWSIX HA MAEHTUHMHOM MCCNeyeMoM MaTepurane
B TeYeHWe ANUTENbBHOro Nepyroda BpeMeHW Npv HopMansHOM W NMPaBUbHOM BbIMONHEHWA METOAAa MCMBITaHKWE,
MOKET NMPeBbILIaTh CneayoLlLee 3HavYeHye ToNbKO B 04HOM Cnyyae 12 ABajuaTi:

MOBTOPAEMOCTE (CXOAMMOCTL) = 2,6 % cpegHero sHavyeHws. (6)

10
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14.2.2 Bocnpon3BoguMocTb

PasHocTb ABYX 80WHWNYHBLIX N HE3ABWCHMMbIX PE3YNLTATOB UCMLITAHWIA, MOMNYYEeHHLIX pasHLIMW OnepaTopa-
M, paBoTaloWyMK B pasHbIX NaBopaTopusx Ha MAEHTUYHOM UCCRenyeMoM MaTepnane B TeYeHWe ANNTeNsLHOMo
neproaa BpeMEHW MPW HOPMAarbHOM W NPaBUNLHOM BLINOAHEHUN METOAA CMBITaHKA, MOXET NpPeBbLIWaTh Cre-
LyloLee 3HavYeHWe ToNbLKO B 04HOM Clyvae 13 ABaguarti.

BOCMPOW3BOAMMOCTb = 7,3 % cpeaHero aHaveHws. (7)

14.2.3 KpaTkoe onncaHue MexxnabopaTopHOro uccneosBaHus

B mexnabopaTopHOM NCCRenoBaHWm y4acTBOBanmW AeBATs nabopaTopuid, koTopsle oueHmsann 10 macen
4na gpurateneid ¢ AvanaszoHom BsAzkocTw oT 2800 oo 18000 mMa-c npu temnepatypax ot MmuHyc 10 °C no
MuHyc 35 °C. Bce nabopaTtopun, KOTOPbIE M3MERANN KaXYLLLYHOCA BA3KOCTL, npumeran CCS 4/5 ¢ Bepcuren
nporpaMmHoro obecnedeHsa 4. X Mnu Boille.

14.3 CmeweHne {OTKNOHEHUE)

Mpoueaypa HACTOALWLEro MeTOAa UCTLITAHVA ANA U3MEPEHVA KaKYLLIEACH BA3KOCTM MOTOPHLIX Macern npw
HW3KWUX TEMMEPATYPAX HE MMEET OTKIMOHEH WA, MOTOMY HTO KEKYLLASCH BA3KOCTh MOTOPHBLIX Macen Npi HN3KOM
TemnepaTtype onpeaenseTcs TONbKO C MOMOLLBH HACTOALLErO METOAA UCTbITaHWSA.

14.4 NMpeun3noHHOCTL, NOAY4YeHHasA NPY UCNONbL30BaHNM agToMmaTndecknx CCS

CwmelueHue (OTKIOHEHWE) pe3yNsTaTOB WUCTLITaHWA, NONy4eHHbIX Ha aBToMaTdecknx CCS 1 pyuHeIx CCS2,
OTCYTCTBYET W1 NPEeLM3VOHHOCTL COOTBETCTBYET NPeLUu3noHHOCTV pydHoro CCS.
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MpunoxeHue A
(obsAzaTensHoe)

CneunansbHas MeToANKa UCNbLITaHWSA Macen ¢ BLICOKUMMW YNPYToBA3KMMMU
CBOWCTBaMMW Ha py4HoM CCS

A.1 MNpu ucneiTaHun Ha pydHom CCS npu HU3KOA TemMnepaType UCbITyeMble oGpasubl MOMYT XapakTepu3oBaThCcA
pasHbiM NoBeggHWeM, NoaToMy HeoGXoOuMbl NpouedypHbIe U3MEHEeHWS.

HekoTopele oBpasubl 3akpyvMBaloTCA B BMOE CMMpany BOKPYr Bana poTopa Mpu 3anycke npyveoga poTopa. Ecnu
obpa3sel, NOOHMMAETCH U3 30HB! COBMra, TO CKOPOCTb POTOPAE 3aMETHO YBEMUYMBAETCH.

MpumMeHeHWe pe3MHOBOW NpobKK B 3anpaBoyHor Tpybke (cM. 11.2} o6bluHO oBecnevnBaeT yOOBNETBOPUTENEHbLIE
pe3ynkTaThl UCMBITAHWA, HO ONSA UCNbITAHWMA BbICOKOBA3KWX 0Gpa3suos MOXeT noTpeboraThbcs NPUMEHEHWe chneulnanb-
HOW METOoOWKA.

MeToauky, NnpueegeHHyo B A.1.2 — A1.7, NPUMEHAIT ANA UCNbITAHWA Kak BA3KMUX, Tak M HEBA3KMX 0bpasuoB. Mpu
ncneitaiuy no A1.5 TpebyeTtca Gonblie MaHunynauuin Yepes Gonee KOPOTKME NPOMENYTKN BpEMEHK, YEM NPU UCTBITa-
Hau no 11.2.

WenbiTanua kanubpoBovHBIX MAcen JomKHE NPOBOAMTLCA NO TOW e MeToOMKe, No KOTOPOA NpOBOAWMMMCE UCTLI-
TaHWA oBpa3LeB, Tak Kak KanMGpOROYHLIE KPUBLIE MOTYT Cnerka pasnuvaTbes.

A2 UcnbityeMeld ofipasel, ¢ NOMOLLIC KanenbHOW NMUNETKM BBOAAT B 3anpaBodHylo TPpyOKy, 3anonHas 3a3op
Mexdy poTOpoM M CTaTopoM ¢ HeGONbLIMM M3GHITKOM, YToGLl 0Bpasel, 3aKkpbiBan PoTop NPUBNU3MTENEHO Ha 1 MM.

Ana obecneveHuna nydwero pacnpegeneHua obpasua MexXay cTaTopoM 1M pOTOPOM NPOKPYUUBRAIOT poTOp PyKoA 0o
Tex nop, Noka YacTb 0Gpa3la He CTeMeT CO CTeHOK poTopa.

A.3 BrnioualoT KOHTpONb TEMMEPATYpPLI U Nogaqvy xnagareHTa, OaicT oxnaguTsca cTaTopy. TeMnepaTypa UCnbiTa-
HUA AomkHa GbiTe QOCTUMHYTA Yepes 30 — 60 ¢ gnA TemnepaTtyp ucneiTaiua Ao MuHyc 20 °C u yepe3 60 — 90 ¢ — gnsA
TeMnepaTyp UcnbiTaHusa 4o muHyc 30 °C.

Ana oBecneyeHna oNTUMAnNbLHOMO KOHTPONA TEMMNEPaTypbl HA LUMPKYMNALMOHHOM Hacoce, NogaloweM xnagareHT,
OTKpPLIBAIOT KNanaH Hacoca Onsa perynupoBaHysa nodayvv xnajareHTta, korga WMCNeITyeMbld Manosaskuid obGpasel, Haxo-
OUTCA B BACKO3UMETPUIECKOR AYveike, a aruraTtens CCS BKMOMEH.

TeMnepaTypa xnagareHTa, NOcTynalwLlero K BUCKO3UMETPUMECKOA fAvelke, O0MKHA 6biTb NPUGNU3UTENEHO Ha
10 °C HuKe TeMnepaTypbl UCMBITAHWA.

HeobxoaMmMo obecneuuTs XOpoLUWA TENNOBOA KOHTaKT ¢ OaTYMKOM TeMmnepaTypbl B TENNOBOM KaHane cTatopa,
KOTOPLIA criegyeT Nnepuoguyeckn ovMwaTs no 6.6.

A.4 YcTanaBnuealoT cTpenky usMepuTensHoro npuGopa Ha Gonee HU3KOE 3HAYeHWEe TeMnepaTypbl UCMBITAHWUA,
yYTOOLI NpY BKNIOYEHWW OBUraTens poTopa He Tpefoeanock AanbHeAWweln HacTPoORKA TEMNEepaTyphl UCMBITAHUSA.

A.5 Mpu JoOCTKEHMU TeMnepaTypbl UCNLITAHUMA (HAa YTO YKA3bLIBAET UHAMKATOP U3MEPWUTENs TeMnepaTyphl, KOHT-
PONUPYIOWWA TEMMEPATYPY LUKNTUYECKOro NOTOKa XnagareHTa), BKIoYaleT TaiMep.

Yepes (10 £ 2) ¢ nocne BKMKMEHWA TalAMepa HenocpeOCcTREHHO B AMeKy BROOAT JONONHUTENBHOE KOMMYeCTBO
obpa3sua Tak, uTobbl Aveika Bbina NoNHOCTLIO 3anonHeHa.

A.6 Yepes (30 £ 2) ¢ nocne 3anycka TaAMepa BKMHOMalOT NPURCH ABUraTens.

A.7 Yepes (10 £ 2) ¢ nocne 3anycka poTopa PerucTPUPYIOT NokasaHue WHOMKATOPHOrO W3MEPWUTENA CKOPOCTM C
ToMHocTeo 0,001 en. 3aTem BKIOMAKOT NPUMBOO POTOPA M HAUMHALKDT Nodady xnagareHTa.

A.8 Oumwalot CCSno 11.3.1 — 11.3.3.

A.9 Mpeun3NOHHOCTE U3MEPEHUA KAKYLUSHACA BA3KOCTM MOTOPHBIX MAcen ¢ YNpyroBA3KAMU CEOACTBAMU He yCTa-
HOBMNeHa, NO3TOMY MOXKHO OXWMAATh, YTC OTYACTM oHa ByaeT xXyKe ToR, koTopan ykasana B 14.1 — 14.3.
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MpunoxeHne b
(cnpaeo4Hoe)

CpaBHeHMe CTPYKTYPhbI HACTOSLEero ctaHgapTa co cTaHgaptom ACTM 1 5293

Hactoawwi ctanaapt

CraHpapt ACTM [ 5293

Pasgen 1 OGnacTe NpUMeHeHuUsA

Pazgen 1 O6GnacTe npvuMeHeHna

Paspen 2 HopMmaTuBHbIE cobINKKM

Pasgen 2 HopmaTuBHBIE CCBINKK

Pazgen 3 TepMUHLI M onpegeneHns

Pasgen 3 TepMuHbl M onpedeneHua

Paszgen 4 CywHoCcTE MeToaa

Pazgen 4 CylWHocTe MeToga

Paspen 5 3HadeHue WU UCNONb30BaHWE

Pas,qen 5 3HaveHne U UCNonbL3oBaHUe

Pazpgen 6 Annapatypa

Pazgen 6 AnnapaTypa

Pazpgen 7 PeakTuebl U1 MaTepuansl

Pazgen 7 PeakTUBbl M MaTepuansl

Pazgen 8 Mepbl NpeaoCTOPOXKHOCTH

Pazgen 8 Mepbl NpedoCcTOPOXKHOCTH

Pazgen 9@ OT160op npo6

Pazgen @ O16op npob

Pasgen 10 Kanubpoeka

Pazgen 10 Kanu6Gpoeka

Pazgen 11 WcnblTaHue Ha pyvwHom CCS

Pazgen 11 MNMpoeedeHWe UCNBITAHWA Ha pydHoMm CCS

Pazpgen 12 WcnbiTaHue Ha a_TOMaTUMECKOM W NOMy-
agToMmaTudeckom CCS

Pasgen 12 MpoeedeHWe UCNLITAHWA Ha aBTOMAaTU-
4ecKoM W nonyaeTomaTudeckom CCS

Pasgen 13 MpoTokon veneiTaHyA

Pasgen 13 MpoTokon uensiTaHua

Pazgen 14 Mpeun3aMOHHOCTE M CMelLeHWe (OTKNOHe-
Hue)

Pazgen 14 MpeUn3nOHHOCTE M OTKNOHEHMWE

Mpunoxkenune A (oBasaTencHoe} CneunansHan Me-
TOAMKA UCMbITaHuA Ha pyyHoM CCS macen ¢ BbICOKMMUA
YMpYroeaA3kMMW CBOACTBAMM

MpunoxeHune A (oBaszaTtensHoe) CneuvansHas Me-
TOAMKE UCMBITAHUA Ha pyvHOM UmuTaTope CCS macen ¢
BLICOKAMW YNPYTOBA3KUMU CBOACTBEMU

Mpunoxenue B (cnparourHoe} CpaBHeHWE CTPYKTYpPhI
HacToswWwero ctaHgapTa co ctaigaptom ACTM [ 5293

buGnuorpacua
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Buénuorpadwma

[1] ACTM O4057 PykoeoacTeo no pyvyHomy otoopy npo6 HedTu v HedbTenpogyKkToR
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