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[lpegucnoBue

Llenn n npuHuyunel ctaHgaapTusaumm B Poccunckon degepaunn yctaHoeneHol PeaepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-P3 «O TexHU4eCcKoM perynupoBaHMny, a npasuna npuMeHeHnsa HaunoHaNbHbIX
ctrangapToB Poccumnckon Pepgepaummn — FrOCT P 1.0—2004 «Ctangaptnsaumsa B Poccumnckon eaepaummn. Oc-
HOBHbIE NOMOXKEHNAN

CBepeHUA o cTaHpapTe

1 104r OTOBNEH OTKpbITLIM akUMOHEPHLIM 0BLLECTBOM «BCepoCcCUNCKNA Hay4HO-UCCNneaoBaTeNbCKUM
MHCTUTYT MO nepepaboTke HepTn» (OAO «BHUI HI'l»), 3akpbITbiM akunoHepHbiM 00LWwecTBOM « HAMIA-XMM» Ha
OCHOBe COOCTBEHHOro ayTeEHTUYHOrO NepeBoa CTaHAAPTa, YKAa3aHHOrO B NMyHKTE 4

2 BHECEH TexHu4eckum komnteToM No ctangaptmsaunm TK 31 «HepTaHble TONNMBa U CMa304YHbIe MaTe-
puanbi»

3 YTBEPXXJEH V1 BBEAEH B JENCTBUE MMpukasom denepanbHOro areHTcTsa No TeXHUYECKOMY pery-
nuposaHuio U metponorkun ot 20 nonga 2006 r. Ne 141-cT

4 HacTosawmn ctaHgapTt naeHtndeH ctanaapty ACTM [ 5293 — 2002 «MeToa onpeaeneHns KaxxyLencs
BA3KOCTU MOTOPHLIX Macen B MHTepBane TemnepaTtyp oT MUHyC 5 °C Ao mmnuyc 35 °C ¢ ncnonb3oBaHMEM UMUTA-
Topa xonogHon 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 BBEAEH BI'NEPBbIE

VIHbopmauus 06 UBMEHEHUSIX K HacmosuweMy cmaHoapmy nybrnukyemcs 8 eXXe2o0HO U30a8aeMoM UH-
cbopMalUUOHHOM yKa3amene «HayuoHarnbHblie cmaHoapmbi», 8 MeKem UMEHEHUU U NornpasoK — 8 EXXeMECSIHHO
uzfaesaembix ykazamernsax «HauuoHarnsHbelie cmaHlapmebly. B criyqdae nepecmompa (3aMeHbl) Ui OmMeHb! Ha-
cmosiuea20 cmaHoapma coomeemcemeyroujee yeeooMrieHue byoem ornybrnukoeaHo 8 eXXxemMeCcsHHo U30asaemMom
UHGhOpMaUUOHHOM yKa3amene « HauuoHaneHbie cmaHoapmely. Coomeememayroulas UHhopmMauus, yeeoomre-
HUE U meKcmbl pa3Meuwaromcesi makxe 6 UHGhopMaUuUOHHOU cucmeme obujez20o rnonb3o8aHusi — Ha oghuyuars-
HOM caume @eldepalflbHO20 azeHmemea no MexHUHeCKoMYy pea2yruposaHuro U Mmemponoauu e cemu VIHmep-
Hem

© CtaHpapTnHdopm, 2006

HacTosuwmin ctTanaapT He MOXET ObiTb NOMHOCTBIO UMW YAaCTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH U Pacnpo-
CTPaHeH B Ka4ecTBe ohnumanbHOro n3naHus 6e3 paspeluennsa dPeaepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPONOMMN
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HAUUWOHAINBHBIUNU CTAHOAPT POCCUUCKOU SOEOEPALUMN

MACJIA MOTOPHBIE

MeToa onpeaeneHun KaxyLuenca BASKOCTU Npu Temnepatype oT MuHyc 5 °C go muHyc 35 °C
C UICNONb30BaHUEM UMUTATOPA XONOAHON NMPOKPYTKU

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

[ata BBeaeHuna — 2007 — 01 — 01

1 O6nacTb NPUMEHEeHUs

1.1 HacTtoawmumn ctangapT ycTaHaBNMBaeT MeTo, onpeaeneHnNa KaxyLlencs BA3KOCTU (aanee — BA3KOCThL )
MOTOPHbIX Macesn ¢ UCNoMNb3oBaHMEM UMUTATOPA XONOAHOW NPOKPYTKU (Aanee — CCS) B MHTepBane teMmnepartyp
oT MUHyc 5 °C ao Munyc 35 °C npu Hanpsixernax casura ot 50000 ao 100000 Ma, ckopocTsix casura ot 10° oo
10* ¢ = n BaskocTax ot 500 oo 25000 mMa-c. inanasoH U3amepeHuin 3aBucuT OT MOAENN U MPOrPaMMHOrO obec-
nedyenma CCS.

Pe3ynbTaThl OnpeaeneHns CBA3aHbl C XapakTepucTUkaMmn MOTOPHbLIX Macen Npu NPOoKpyTKe ABUraTens.

1.2 CneunanbHaga MeToauka onpeaeneHns KaxxyLlenca BA3KOCTU Macen C BbICOKMMW YNPYroBA3KUMMW CBOW-
cTBaMu nNpueeaeHa B NPUNoXXeHnn A.

1.3 OnpegeneHune KaxyLlencs BA3KOCTU MOTOPHLIX Macen NpoBoAAaT PyYHbIM UM aBTOMATUYECKUM CNOCO-
OOM HA uMUTaTOPE XONOAHOWN MPOKPYTKM.

1.4 3HaueHunsa, yctaHoBneHHble B eanHuuax CH, cumtaloT ctTaHgapTHLIMM.

1.5 Hactoawmn ctaHgapT He ycTaHaBnuBaeT TPeboBaHUN, CBA3AHHbLIX C 0€30MNacHOCTLIO NPUMEHEHUS
HacTosLero Metoaa. Heobxoammele TpeboBaHUA No 6€30NacHOCTU, OXpaHe 300P0BbA U COOTBETCTBYIOLLME Orpa-
HUYEeHNAa yCTaHaBNMBAET NONb3oBaTeNb HAacToAWEero ctTangapTta. Ocobble TpeboBaHNA K MepaM NPeaoCTOPOXHO-
CTW U3NOXEHbI B NpuMedaHunax kK 7.1 — 7.3 n pasgene 8.

2 HopmaTuBHbIE€ CCbLINIKA

B HacTosillemM cTangapTe WCMNOMNb3oBaHA CCbINKA HAa AOKYMEHT, YKa3aHHbIN B pasaene «bubnuorpa-

onsar».

3 TepMuHbI U onpeaeneHun

B HacTosLleM cTaHOapTe NPUMEHEHBI cneaylolme TePMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnaMm:

3.1 HbIOTOHOBCKOE MacCo UMK XUAKOCTL: Macno nnu xmakocTb, KOTOPbIE NPU BCEX CKOPOCTAX CABUra
COXPaHSAT NOCTOAHHYIO BA3KOCTb.

3.2 HEHBIOTOHOBCKOE Macno UM XXMAKOCTb: Macno unn XnakocTb, BA3KOCTb KOTOPLIX U3MEHSAETCA Npu
M3MEHEHUN CKOPOCTU UMW HANpPs>KeHna cABura.

3.3 BA3KOCTb, 1: CBOUCTBO XXMOKOCTU, onpeaensoLlee ee BHyTPeHHee CONPOTUBNEHNE HANPAXKEHUIO COBUra
no oopmyrne

n=1/v, (1)
roe T — HanpsykeHUe Ha eauHULY NNowaam;
V — CKOPOCTb cABura.

U3paHue opuunanbHoe

2" 1
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[TpnmedaHne— BAa3KkoCcTb N Ha3bIBaT KOIPPULUMEHTOM AUHAMNYECKOW BA3KOCTU. Taknm obpasom, AaHHbIN
Ko PUUMEHT aBnAeTCA Mepon COMPOTUBNEHUNA XUAKOCTU TEYEHUID.

B CU eguHnen BaskocTn aBnsaeTcs lNackanb - cekyHaa (I'1a-¢); Ha npakTuke yaoobHee NPUMEHSATL KpaTHbIE
eanHuubl (MlMa-c); 1 mlla-c paseH 1 cl1.

3.4 KaxXylwanaca BA3KOCTb: BA3KOCTbL, onpeaeneHHaa no mertoay, npueeaeHHOMY B HACTOALLEM CTaH-
napre.

MpumedvyaHne—TaKk Kak MHOrMe MOTOPHble Macrna npu HU3KNX TeMmnepaTypax ABMASAKTCSH
HEHBIOTOHOBCKMMMW KNMOKOCTAMM, MX KAXKYLLAACA BA3KOCTb MOXET U3MEHSATLCA C U3MEHEHUMEM CKOPOCTW
caswura.

3.5 KanubpoBoOUYHbIe Macna: Macna ¢ U3BECTHbIMUN BA3KOCTbIO U BA3KOCTHO-TEMMEpPATYPHON 3aBUCK-
MOCTbIO, UCMOMb3yeMble AN YCTAHOBNEHUA KanMOpOBOYHOIO COOTHOLLEHUA MeXay BA3KOCTLIO U CKOPOCTbLIO
BpaLwleHusi potopa CCS.

3.6 ucnbityemoe macno: Jlioboe mMacno, BA3KOCTb KOTOPOro oOnpeaensarwT nNo  HAaCTosLWeEMy
MeToay.

3.7 macno, obnaparoLwee ynpyroBaskMMu cBOMCTBaMMU: HEHBLIOTOHOBCKOE MaCo NN XXNOKOCTb, KOTO-
pble MOIyT nogHMMaTbCA BBepx no Bany CCS npu BpalleHnn poTtopa.

4 CywHOCTbL MeToAa

4.1 DNeKTPOMOTOP NPUBOANUT B AENCTBME POTOP, YCTAHOBMEHHLIN BHYTPU cTaTopa. [1pOoCTpaHCTBO Mexay
POTOPOM M cTaTopoM CCS 3anonHAKT MacnoM. TemnepaTypy NCNbITaHUS U3MEPAIT OKONO BHYTPEHHEN CTEHKN
cTaTopa 1 nogaepXMBatloT perynupyemMbiM NOTOKOM XnagareHTa, NpoTekalowmm Yepes ctaTtop. CKOpOoCTb poTopa
AaBnseTcsa PyHKUMEN BA3KOCTU Macna. o kKannbpoBOYHOU KPUBOWU N U3MEPEHHOW CKOPOCTU pOTOpa onpeaensatoT
BA3KOCTb UCNbITYEMOro Macna.

5 3HayYeHue n ncnonb3oBaHue

5.1 KaxyLaaca BA3KOCTb Macen Ang aBTOMOOUNbHbLIX ABUraTenen, UaMepeHHasi Ha UMUTaToPE XONOAHOW
npokpyTkn CCS, KoppennpyeT ¢ NPOKPYTKOW ABUraTens CTapTepoM Npu HU3KON TeMnepaType.

[ToKkazaTenb «KaXyLaaca BA3KOCTby, onpeaeneHHbin Ha CCS, Henb3s MCnonb3oBaTh ANa NPOrHO3MpOoOBa-
HWS NPOKa4YMBaAEMOCTM Macna Npu HU3KOW TeMmnepaType B CUCTEME CMa3KN ABuUraTens.

5.2 Koppensauna mexay padoton CCS, KaxkyLenca BA3KOCTbIO N paboToON KONeH4YaToro Bana HaTypHoro
apuratena noaTeepaeHa ucnoiTaHueM npu temnepatype otT MuHyc 1 °C ao mmHyc 40 °C 17-n 0b6pas3LoB ToBap-
HbIX MOTOPHbLIX Macen KnaccoB BA3KOCTU SAE 5W, 10W, 15W n 20W.

5.3 Koppenauna mexagy nycKOBbIMW CBOUCTBAMWU He@OPCUPOBAHHLIX OBUratenen Uu Kaxylleucs
BA3KOCTbLIO, M3MepeHHON Ha CCS, Obina ycTaHOBMNeHa uccrnegoBaHnem paboTbl AgsuraTtens npu HU3KOW
TemnepaTtype. B aToM uccnegoBaHun Obinm ncnonb3oBaHbl 10 geuratenen B uHTepeane temnepaTtyp oT
MUHyC 5 °C ao muHyc 40 °C n obpa3subl WeCTNn ToBapHbIX MOTOPHLIX Macen (SAE OW, 5W, 10W, 15W, 20W
n25W).

6 AnnapaTtypa

6.1 [pn ucnblTaHMKN NO HACTOSALEMY MeToAay ucnonb3yloT CCS: pyvHoU (6.2), nonyaBToMaTU4eCckmMn (6.3) 1
aBTOMaTU4eCKn (6.4).

6.2 PydyHon CCS (pucyHok 1) BknoYyaeT B ceb4a: aNeKTPOMOTOP NOCTOAHHOIO TOKa, BpaLwlaloLwmn poTop,
HaXoaALWMNCA BHYTPU cTaTopa; AATHUK CKOPOCTU UMN TaxoOMETP, N3MePSIIOLLNNA CKOPOCTb POTOPAa; aMmnepMmeTp
NOCTOSAHHOIO TOKA CO LLUKANoOn TOHKOW PeryrnupoBKU KOHTPOMA TOKA; CUCTEMY KOHTPONA TeMnepaTypbl CTaTopa,
noanepXuearoLLyto Temnepatypy B npegenax £0,05 °C o1 3agaHHON TeMnepaTypbl, U LMPKYNSALMOHHLIN HACOC
Onda xnagareHta, COBMeCTUMbIN C CUCTEMOU KOHTPOMNA TeMnepaTypbil.

2
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PucyHok 1 — PyuyHon CCS

6.3 NonyaBTOoMaTndecknn CCS (PUCYHOK 2), KPOME YKA3aHHOTO B 6.2, BKMOYAET B ce0A KOMNbIOTED, UHTEP-
dhenc KoMmnbloTepa N AO3UPYIOLLNMK HACOC AN UCMbITYEMOro obpasua.

s 3
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PucyHok 2 — lNMonyasTtomatudecknnn CCS
3—1796
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LInpKynNsaLUMOHHBLIM HACOC ANd MeTaHOoMa He UCNOMb3YIOT, TaK Kak Npy BBOAE UCMbITYEMOro obpasua npeabl-
OYLLMA UCNbITYeMbIN OBpaseL BbITECHAETCS.

6.4 ABToMaTU4deckun CCS (pUCYHOK 3), KpOMe YKa3aHHOro B 6.2, BKNo4aeT B cebs aBTOMaTU3NPOBaHHLIN
CcTON ANsa 00pas3uoB, NO3BONSAOLWNN UCTBbITLIBATL 0OAHOBPEMEHHO A0 30 0bpa3uoB NOA KOHTPOMNEM KOMNLIOTEPA,
0e3 BMellaTenbCcTBa onepartopa.

PucyHok 3 — AsTomMaTtndeckn CCS

6.5 KannbpoBoOYHbLIN TEPMUCTOP-AATUMK, YCTaHABNUBaeMbIN B TeNNOBOU kKaHan CCS OKONO BHYTPEHHEN
NOBEPXHOCTU cTaTOPa ANd onpeaerneHna TeMnepaTypbl UCTIbITAHUS.

6.6 Cuctema oxnaxageHus

6.6.1 XonoamnbHUK ANA XXUOKOro xnagareHta, HeooxoaMMbIN ANAa NnoaaepPXXmMBaHMa TeMmnepaTypbl Xnaa-
areHTa npmbnuantenbHO Ha 10 °C HWke TeMnepaTypbl UCNbITaHWUA. [1peanoyTUTENBbHLIM ABMSAETCA MEXaHUYEeCKOe
oxnaxxaeHwe, HO AonyckaeTca NPUMEHATb U oxnaXxaawLime CMecu ¢ Cyxum nbaoM. CoeauHUTENbHbIE LNAHM
mexay CCS n cncteMmomn oxnaxaeHunst 4OMKHbI ObITb KAK MOXXHO KOPOY€e N XOPOLLO U30NUPOBaHbI.

6.6.2 [Ina obecnevyeHna HeoOXoANMOro TENMOBOrO KOHTaKTa ¢ AaTYUKOM TeMnepaTypbl TENMOBOW KaHar
cTaTtopa cneayeTt nepuoguveckn odmulate U noMeLwaTb B HEFO ManeHbKyo kannw pTyTn. Ecnn npumeHeHue
DTYTU HENPUEMNEMO WN3-3a €€ TOKCUYHOCTWU, HEOBXO0AMMO NCNOMb30BaThb TENNMOHOCUTENDL C BLICOKUM COAEpKa-
HUeM cepebpa. TemnepaTtypa xnagareHTta, nogaBaemMoro K BUCKO3MMETPUHECKON a4elke, A0MKHa ObITb HE MeHee
4yeM Ha 10 °C HWke TeMnepaTypbl UCMIbITAHUA.

6.6.3 Koraa MmanoBsiskmMn ncnbiTyeMbin 0bpaseL, HaxoauTca B BUCKO3UMETPUYECKON A4YenKe n ABuraTens
npmBoAa pPOTOpa BKMAOYEH, TO ANAa obecnevyeHnUa ONTUManNbHOrO KOHTPONA TeMnepaTypbl NPU NCNOMNL30BAHUM
CUCTEMbI OXNaXXaeHWNs C CYXUM NbAOM KnanaH UMPKYNALMOHHOIO Hacoca Ans perynupoBaHna nogadmn xnagares-
Ta OTKPLIBAIOT.

6.7 LInpkynaunoHHbIM Hacoc Moboro Tuna ansa xnagareHTta (Tonbko gna pyvHoro CCS), obecnevneaoLLmnm
LIMPKYNALUNIO TENNOBOIO XnagareHTa Yepes ctaTtop Anga 3aMmeHbl 0bpasua n ucnapeHnst pacTesopuTenemn.
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7 PeakTBbl 1 MaTepuanbl

/.1 ALEeTOH, X. \.
NMpumeyaHune— OnaceH, Ype3BblMaNHO BOCNNaMeHsAeM, Napbl MOTyT CTaTb NPUYMHON NOXKapa.

7.2 XnapareHTbl
B kauecTBe xnagareHTa Ucnonb3yoT 06e3BOXKEHHbIE METAHON, 3TAHONM, n3onponaHon. Ecnun npu paboTe B

YCNOBUSIX NOBbILLEHHOW BNAXXHOCTW B XNagareHT nonagaeT BoAa, ero 3aMeHsa1T 00e3BOKEHHbIM XNaaareHTom,
4TOObLI 06EeCcnNeYnTb NOCTOAHHbIA KOHTPOMb TEMMEPATYpPbl, OCOOEHHO B CUCTEMAX C CYXUM NbAOM.

/.2.1 MeTaHon, X. u.
[MpumMedaHuUe— OnaceH, BocnnaMeHaeM, napbl BpeaHsb!.

/.2.2 3TaHON (TEXHNYECKUI).
7.2.3 1sonponaHon, x. u.
7.3 beH3nH-pacTBopUTESD.

[TpnmMedaHune—Illapbl BpeaHb.

7.4 KannbpoBoYHble Macna — HbIOTOHOBCKNE MAacna ¢ HU3KOW TeMNepaTypon NOMYTHEHUS, N3BECTHbLIMY

BA3KOCTbIO N 3aBUCUMOCTbIO «BA3KOCTb — Temrnepartypa.

BA3kocTb kKanMbpoBOYHbLIX Macen npuBeaeHa B Tabnuue 1; TOYHble 3HAYEHNSA BA3KOCTU NPUNAratoTcs K

KaXXAOMY CTaHAAapPTHOMY BELLECTBY.

Tadbnuya 1 —BaskocTb kKanMBPOBOYHLIX Macen

Kanubposou- [MpnbnuantensHas BsI3kOCTb !, MIMa-c, npu Temnepartype, °C
HO€ Macno 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 35004 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 45002 9500 21000 — — —
CL-60 3700 7400 15600 — — — —
CL-74 60004 12000 — — — — —

) Mo koHKpeTHbIM 3HaYeHnAM cneayeT NPOKOHCYNbTUPOBATLCA C MOCTABLLMKOM.

2} Macno, ucnonb3ayemoe Ana kanubpoekun, NnpoeepsaT ¢ noMoLubo CCS-2B nnu CCS-4, CCS-5 no nporpamm-
HbIM BepcuaM 3.X nunn 5.Xx — no nnacTUYHbIM MaTepuanam (NpoaykTam).

3} Macno, ucnonb3yemoe Ana kanubposku , npoeepstoT ¢ nomowbio CCS-4 unu CCS-5 no nporpamMmmHbIM
BepcuaM 4.X unn 6.x.
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MpumeyaHune— KannbpoBouHble Macna UCNONbL3YKT ANA NPOBEPKU CKOPOCTU CABUra U NpaBUNbHOCTU
NpoOBEeAEHUA UCMbITaHUSA B LIENOM.

8 Mepbl NpeaoCTOPOXKHOCTHU

8.1 INpn paboTe ¢ MeTAHONOM, aLUETOHOM U BEH3UHOM-PAaCTBOPUTENEM HEODXOANMO NPUMEHSATL COOTBET-
CTBYIOLLME MePpbl BE30NACHOCTN, T. K. YKa3aHHbIE BELLLECTBA TOKCUYHbI N BOCMNAaMEHSAEMBI.

8.2 Ecnn B npouecce ncnbiTaHMa UnNm Ao ero Hadana obHapykeHa ytedka xnagareHta n3 CCS, 1o ee
cnenyeT YyCTPaHUTD.

9 OTO60pP Npoo6

9.1 Ana nony4vyeHnsa A0CTOBEPHLIX pe3ynbTaToB 0bpa3seLl, NCNLITYEMOro Macna He AOMKeH coaepXaTb CyC-
NneHaAnpPOBaHHbIE YaCTULblI TBEPAOro BellecTBa U Boay. COOTBETCTBYOWMNE CNOCODLI 0TOOpa NPod NpuBeaeH:L
B [1].

Ecnn TemnepaTypa obpasua B KOHTENHEPE HWXKEe TeMnepaTypbl TOYKN POCHI, TO Nepen, TeM KaK OTKPbITb
KOHTEWHep ero HeodxoaANMO HarpeTb 40 KOMHATHOM TeMnepaTypbl.

Ecnu obpaseLl coaepkuT B3BeLLEHHbIE TBepAbIE HacTULbl, TO ero NpeapapuTenbHO PUNLTRPYIOT UMKN LEHTPU-
doyrnpyioT, 4TOBbI YyaanuTb YacTulbl pasMmepomM bonee 5 MKM.

Obpa3zel NCnNbITYeMOro Macna He BCTPAXNBAIOT, T. K. 3TO NPUBOANT K BOBMIEYEHWIO B HEFO BO34yXa U NOny-
YEHUIO HeOOCTOBEPHbIX PE3ynNbTaToB.

10 KanndpoBka

10.1 Kanunb6poBka py4Horo CCS

10.1.1 MNpwu 3anycke HoBoro CCS, 3ameHe nodon 4acTn BUCKO3UMETPUHECKON AYENKN NN KOMMOHEHTA
NPUBOAHOIO MexaHnama (asuratens, NpMBoaa, TaxoMeTpa-reHepaTopa U T. 4.) onpeaensitoT HeoBXoANMYIO CUNY
TOKa ABuraTens.

Cuny TokKa NpoBepsT OANH pa3 B Mecal cornacHo 10.1.2 oo Tex nop, Noka OTKNOHEHUe NoKa3aHUn CUnb
TOKa He ByaeT meHee 0,020 A, 3aTeM — 0AMH pa3 B 3 MeC.

10.1.2 OnpepeneHune cunbl TOKa Ha npuBoAae

BcTtaBnawT wrekep TaxomeTpa B rHe3no «CAL» CCS. UcnbiTaHne cTaHaapTHOrO 0bpasua BA3KOCTbIO
3500 mlla-c nposogAaT npun Temnepatype MnHyc 20 °C B COOTBETCTBUU C TpeboBaHMAMK pasgena 11.

[Tpn paboTatLulem asuratene yctaHasnueatoT Ha wkane CCS nokazaHune ckopocTtn (0,240 £ 0,010) ea.,
perynupysa cuny Toka. 3HavyeHne Cunbl Toka A0MKHO OCTaBaTbCA HEM3MEHHBLIM MPU NOCNeAYIOLWNX KanndpoBKax
M U3MEPEHNAX MpU BCex TemnepaTypax.

Ecnn cuny TOoKa HeOoOXOAMMO W3MEHUTb, COXPaHMB MpPU 3TOM MNOKa3aHMe CKOPOCTU, paBHOE
(0,240 £ 0,010) eq. ona ctaHgapTHOro macna Ba3kocTbio 3500 Mla-c npu TemnepaTtype munuyc 20 °C, npoBogAaT
NOBTOPHYIO Kanndpoeky CCS no nodon n3 aAsyx npouenyp, npuseaeHHbix B 10.1.3.

10.1.3 NMpoBeaeHne KaNUOGPOBKMN

Mcnonb3ya cCOOTBETCTBYIOLLME MAcna ANd Kaxkaon TemnepaTypbl UcnbitaHns (Tabnuua 1), kanmbpytot CCS
B COOTBETCTBUU C TpeboBaHMaMU pasgena 11.

10.1.3.1 Ipn ucnbiTaHNM XXUOKOCTEN C Y3KUM ANanasoHOM BA3KOCTU MCNOMb3YIOT HE MEHee TPeX Kannbpo-
BOYHbIX Macen, guanasoH BA3KOCTEN KOTOPbLIX COOTBETCTBYET UCMbITYEeMbIM Macnam.

10.1.4 MNocTpoeHue gnarpamMmmbl KanMopPoOBKN

B norapndgoMmmn4yeckon cucteme KoopauHaT Unm Ha cneunanbHOU dbymare HaHOCAT 3HAYEeHUA BA3KOCTU Ka-
NUBPOBOUHBIX Macen Kak oyHKLIMIO CKOPOCTU POTOPA M MO NONYYEHHBIM TOUMKaM O4Y€Hb TOYHO CTPOAT AnarpaMmmy
KannbpoBKMX.

TvnnyHaa gnarpamma rnpueeaeHa Ha PUCYHKe 4.
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[Moka3aHua HAUKaTopa CKOPOCTU

PucyHok 4 — TunnyHaa guarpamma KanmbpoBKu

B kadecTBe anbTepHaTuUBbl rpadony4eckoMy MeToay AOonycKaeTCcs WUCNOoMb3oBaTb MEeTO YpaBHEHUA.

10.1.4.1 PeaynbTaTthbl KANMOPOBKKU, NOMYYEHHbIE MO METOAY YPaBHEHUA

KannbpoBo4yHble AaHHbIE MO OrpaHMYeHHOMY Anana3oHy BA3KOCTU ONpeaensaioT No cneayiolemy ypaBHe-
HUIO

N =by/N+ by + b, N, (2)

raem  — BSAA3KOCTb;
b,, b, b, — KOHCTaHTbI, ONpeaeneHHbIe NPU UCMbITAHUM HE MEHEE TPEX KanudpPOBOYHbLIX Macen;

N — HabnioaaemMoe nokasaHue nHaMKaTopa CKOpoCTy.

10.1.4.2 Ipn Hann4imnn Bonee Tpex nap AaHHLIX UX NOACTABNSAIOT B HWXKecneayulee ypaBHeHNe, YTOOL
onpenenuTb 3Ha4YeHUs KOHCTaHT by, by n b,

NN = by + byN + b, N?, (3)
10.1.5 Ecnu pe3ynbTaTbl NPOBEPOHHBIX UCMbITAHWIA KanuBpOBOYHOrO Macrna He nonaaatoT B npeaens 5 %

3HAYEHUI, pacCYMUTaHHbIX MO KANMOPOBOYHOWN KPUBOW, NEPENPOBEPSIOT KANNMBPOBKY TEMMNEPATYPHOro AaT4MKA
M1 NPOBOAAT NOBTOPHbLIE UCTIbITAHUA KANMOPOBOYHbLIX Macen.

MpuMedaHune— Kaxaon TemnepaTtype UCNbITaHUA NpeAHasHadYaeTcsa oTAeNbHasa KpMBas UNW OTAENbHoe
ypaBHeHue. OaHako ecnu kannbpoBoYHble AaHHble NMPpU ABYX UNKU Gonee TemnepaTypax COOTBETCTBYIOT e ANHUYHOMN
KPMBOW UNWN YpaBHEHWUIO 6€3 OTKNOHEHUA, TO eANHUYHYIO KPUBYIO NN YpaBHEHWE MOXHO MCNONb30BaTh ANA 3TUX TeMne-

PaTVYP.

10.2 KannbpoBka aBTomatuueckoro CCS
10.2.1 Npun ncnonb3osaHnMn HOBOro asToMaTudeckoro CCS mnm sameHe Nobon HacTu BUCKO3INMETPUYEC-
KOW A4EeNKN NNU KOMNNEKTYIOLLUX AeTanen npueoaa onpeaensaoT HeobXoaMMyo CUY Toka AuraTtens, KOTOPYIO

7/
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NPOBEPAT OAMNH pa3 B Mecsl no 10.2.2 Ao Tex Nop, NoKa OTKNOHEHWe noka3aHun He dyaeT meHee 0,020 A, a
3aTeM — OAMH pa3 B 3 Mec.

10.2.2 OnpepeneHune cUnbl TOKa AoBUratTens

cnbiTaHne KanmbpoBOYHOIro cTanaapTa, uMmerowero BaskocTbe 3500 mlla-c npn muHyc 20 °C, npoBoaaT
npun muryc 20°C no pasgeny 12. lNpu BKNWOYEHHOM ABuratene ycTraHaBNMBAKOT NMOKasaHUE CKOPOCTU
(0,240 £ 0,005) ea. («<SPEED» Ha MOHUTOpE KOMNbIOTEPA) NO LIKaNe perynupoBKU CUSbl TOKA. 3HaYeHWe cUnbl
TOKa OOMKHO OCTaBaTbCsA NOCTOSHHLIM NPU BCEX NOCAeayoLWNX KannbpoBKax N U3MepeHUsx Npu BCcex Temnepa-
Typax.

Ecnn cunny TOoka HeoOXOAUMMO WU3MEHUTb, COXPaHMB NPU 3TOM MNOKasaHWe Ha uwkane npubopa
(0,240 £ 0,005) eq. ana kannbpoBo4vHOro Mmacna BaA3kocTbio 3500 mlla-c npun TemnepaTtype MmnHyc 20 °C, npoBo-
OAT NOBTOPHYI0 Kannbposky CCS no nodon u3 Apyx npoueayp, npueeaeHHbix B 10.2.3.

10.2.3 NpoBeaeHne KaNMGbpPOBKN

Mcnonb3ya obpasubl KanndpoBOYHbIX Macer, yKkasaHHbIX B Tabnuue 1, kannbpytoT CCS ansa KaXkaoun TeM-
nepaTtypbl B COOTBETCTBUU C TpeboBaHUAMMK pa3aena 12.

10.2.3.1 INpn HeOOXOANMOCTN U3MEPEHNSA Y3KOro AnanasoHa BA3KOCTU UCNbITYEMbIX XKMOKOCTEN NCNOSb3Y-
10T HE MeHee YeTbipeX 06pa3LoB KANMOPOBOYHBLIX Macen, AMana3oH BA3KOCTU KOTOPbLIX COOTBETCTBYET UCMbITYE-
MbIM Macnam.

10.2.4 YpaBHeHUe ANA KanuopoBKK

[Tporpamma KOMNboTEPA ONUCLIBAET KanMbpOBOYHbIE AaHHbIE NO AMana3oHy BA3KOCTU MPU KaXKAOWN TeMne-
paType KannubpoBKKU Kak ykazaHo B 10.1.4.1. Ona kaxxgon TemnepaTypbl A0ITKHO ObiTh OnpeaeneHo He MeHee
YyeTblpeX nap KanMbpoBOUYHbLIX AAHHbLIX (BA3KOCTb N CKOPOCTD).

10.2.5 Ecnu pe3ynbTaTbl NPOBEPOYHbLIX UCNLITAHUW KanMOPOBOYHOIO Macna He COOTBETCTBYIOT AMANa30Hy
+5 % 3Ha4YeHUN, pacCYUTaHHBLIX MO YpPaBHEHMIO (2), TO NPOBEPAIOT KANNMOPOBKY AaTyuMKa TeMnepaTypbl U NPOBOAAT
NOBTOPHbLIE NCMbITAHNA KANMOPOBOYHBLIX Macen.

11 UcnbiTanme Ha pyyHom CCS

MpumeyaHune—BoBpemMa ucnbiTaHUA AOMKHO ObITb 0b6ecnevyeHo HenpepbiBHOE NepeMeLllnBaHne XxnaaareH-
Ta B oxnaxapawllen OaHe Bo usdexaHune OonblUMX nepenaaoB TemnepaTyp, YTO NMPUBOAUT K YMEHbLUEHUID TOYHOCTW
N3MepeHna BA3KOCTH.

11.1 BolBOAAT KanNnMOPOBOYHOE YpaBHEHUE NNU CTPOAT KanndpoBo4HYIo aAnarpammy (pasgen 10). lNepenq
Ha4Yanom ndown cepnmn n3MepeHnn NpoBepsaT padboTocnocodHOCTL CCS, NCNbLITLIBAs HE MEHEE OAHOrO Kannob-
DOBOYHOroO 0bpasLa Macna npu Kaxkaon TemnepaType, NpeacTaBnsaoLLEN NHTEPEC.

Ecnn cuna ToKka npuBoga Ans KanmbpoBOYHOro Macna, MCNonb3yemMoro nNpu npoBepke KanndpoBKWU
(Tabnuua 1), otnuyaeTtcs bonee Yyem Ha 0,005 A oT 3Ha4eHuns, onpeaeneHHoro no 10.1.2, ycTaHaBnMBatloT cuny
TOKa, nony4deHHyto no 10.1.2, yepes 15 ¢. INocne 3anycka CCS npoBogaT HEOOXOAUMbIE KOPPEKTUPOBKN.

Ecnn pacxoxgeHne namepeHHON BA3KOCTU KanndbpoBOYHOIo Macna npesbillaeT £5 % cepTMdPrumMpoBaHHO-
ro 3Ha4YeHus, TO NPOBOAAT NOBTOPHOE UcnbiTaHue. [pn noaTBepXXAeHNN pacxoXxaeHua NPOBOAAT NOBTOPHYIO Ka-
nndposky no 10.1.3.

[MTpumedyaHwune—lpn nonHon npoeepke pexmma padboTbl Yepesd Kaxable 6 mec (cMm. 7.4, npumeyaHue)
PeKoOMeHAYEeTCA NPUMEHATL TPU «CnenbiX» KanubpoBOYHbIX Machna.

11.2 UcnbiTyeMbin 0Opa3el BBOAAT NMNETKOW B 3anpaBoYHyto Tpyoky CCS Tak, 4ToObI Macno 3anonHuno
3a30p Mexay POTOPOM U CTAaTOPOM C U3DLITKOM Hag, POTOPOM U MOMHOCTLIO 3aMOMHUMNO A4EnKy. 3aTeM NoBopayvn-
BaAIOT POTOP PYKOU, YTODLI 0BecnevnTb Nyvllee pacnpeaeneHmne obpasua Mexay poTopoM u ctatopoM. lNocne
3TOrO NOMHOCTLIO 3aNOMHAT UCMbITYEMbIM 06PpAa3LIOM 3anpaBOYHYIO TPYOKY U 3aKPbIBAKOT €€ Pe3nHOBON NPOBKOW;
Npu NCNbiTaHUN Macen ¢ BbICOKUMN YNPYroBA3KMMW CBOUCTBaAMM NPOOKY NpU BKAOYEHUN ABUraTens cneayert
NAOTHO NpMXaTb, YTOObLI NPeaOoTBPaTUTL BbiTankmpaHne odpasuom Npodku n3 Tpyokn n nocnegyroulee BoiTeKaHne
obpasua u3 pabouven odbnact BUCKO3MMETPUHECKON a4enkn. MeToa ucnbiTaHna Takmx 06pasuoB NpuBeaeH B NpU-
NnoXxeHnn A.

[TpumeyaHune—BA3KOCTb HEKOTOPbLIX Macen MoXeT ObITb AOCTATOYHO BbICOKOW NP KOMHATHOW TeMnepaTtype,
4YTO 3aTpyAHAET nonagaHue mMacna B 3a30p MeXay PoTopoOM M cTaTopoM. Ecnn KnHemaTudeckasa BA3KOCTb obpasua
Macna npu TemnepaTtype okpyxatowen cpeabl npesbiwaet 100 mm4/c (¢CT), TO nepen 3anonHeHWeM sYenkn obpasel
HarpeBarwT A0 TemnepaTypbl He Bonee 50 °C.

8
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11.2.1 BKkno4aloT KOHTROMNb TeMMNepaTypbl U NOAAK0T XnagareHT Angd oxnaxaeHua ctatopa. KOHTponb Tem-
nepaTypbl NPOBOAAT MO 6.6. PUKCUPYIOT BpeMa Havana nogadum xnagareHta (N0 CeKyHaoMepy nnu gpyromy
YCTPOUCTBY y4eTa BpeMeHn B cekyHaax). KOHTponbHaa TeMnepaTtypa obpasua AOomKHA AOCTUTHYTL HEeODXO-
AnUMoro 3HaveHmsa 3a 30 — 60 ¢ npu TemnepaType ucnbiTaHna He Hke MuHyc 20 °C n 3a 60 — 90 ¢ npu TemMne-
paType He Hmxe MuHyc 30 °C. Ecnu obpasel He aocTuraeT HeOHXOANMOro 3Ha4YEeHUA TeMnepaTypbl 3a YCTAHOB-
NEeHHbLIN Nepuoa BpeMeHU, 3aMeHAI0T XnaaareHT (6.6) unu perynmpyroT ero TemnepaTtypy.

HyneBoe nokasaHue Ha MHOUKaTope TeMnepaTypbl U YCTAHOBMNEHME LIUKIUYECKOU nogaymn xnagareHTta no-
Ka3bIBaOT, YTO TeMnepaTypa UCMNbITAHUA AOCTUMHYTA. Y CTaHaBNMBAIOT CTPENKy N3MepuTenbLHOro npndopa HEMHO-
ro neeee Hyns, YToObI NOCNe Havana BpalleHNa poTopa NoTpedboBanacb MMHUMaNbHaa AONOMHUTENLHAA pery-
NUPOBKa TeMnepaTypbl UCNbITAHUS.

11.2.1.1 ECcnn HeOBXoaMMOEe 3Ha4YEHUE TeMMNepaTyPbl YCTaHABNNBAETCA MeaneHHee, YEM yKa3aHO BblLLE,
3aMeHsIT XnagareHT (7.2) unn CHXKaloT ero TemnepaTtypy (6.6).

11.2.1.2 ECNn KOHTpONbHaA TeMnepaTypa 4oCTUraeTca ObICTpee, YeM yKa3aHo Bbille, MOBLILLAKT TeMNepa-
TYpY XnagareHTa, 4Tobbl obecneynTb HopManbHbIN XO4, UCMNbITAHUA.

11.2.2 Hepe3s (180 + 3) ¢ nocne Ha4vyana noga4vn xnagareHTa BKA4YaloT NPUBoA, poTopa.

11.2.3 BcTtaBnsawT witekep TaxomeTpa B rHe3ao «CAL» npmnbopa n pernctpupyoT nokaszaHmue nameputens
CKOPOCTM Cpa3y e nocne BKI4YeHnsa apuraTtens.

bLICTpOe CHUXKeHMe NoKa3aHUW TaxoMeTpa, No KpanHen Mepe, Ha 5 % MeHbLLEe CaMOro BbICOKOro 3Ha4eHUs,
yKa3blBaeT Ha TO, YTO B U3MEePUTENBbHON A4YenKe NPUCYTCTBYIOT OCTaTKKN pacTteopuTend. KonebaHne nokaszaHun
TaxoMeTpa MOXeT TaKke NPOU3ONTU B pe3ynbTaTe HeyaAOBNETBOPUTENBHOIO TeNNOOOMeHa (Ha YTO yKasblBaeT
OaTYUK TeMnepaTyphbl), HYalle BCEro Bbi3bIBAEMOro NAOXMM TEMMOBLIM KOHTAKTOM MeXAy TEnnoBbIM KaHamnom
cTatopa U TepMUCTOPOM. B Takmx cny4vasax npekpawialoT UCnblTaHue, yaanaT obpa3seu n NpoBoaAT OUYUCTKY
n3amMeputTenbHoMn adenkn no 11.3. NoBTOPAOT Npouenypy Ha ceexem obpasue, HavnHasa ¢ 11.2.

11.2.4 PerncTpupytoT nokasaHue TaxomeTpa vYepes (60 £ 5) ¢ nocne 3anycka poTopa, oueHNBaa nokasaHue
M3MepPUTENBLHOrO NPUdopa ¢ ToHYHOCTLIO 1/10 OT HanMeHbLLEero AeneHna Npndopa aHaNOroBoro, €CNu He NpUMe-
HAIOT LMAPOBON U3MePUTENLHBLIN NPUDOP.

BbikniovaloT Npueog, poTopa 1 NpekpaLwlatoT nogady xnagareHra.

11.3 Ounctky CCS npoBoaAaT cneayowmm obpasom.

11.3.1 Bo BpemMa o4UCTKN xnagareHT (npu Temnepatype ot 35 °C 0o 45 °C) aomkeH LMpKynmpoBaTb BOKPYT
ctatopa. ['logadvy Tennoro xnagareHta nogaepXmeatoT A0 3aBeplleHma onepaunn no 11.3.2. lonyckaeTca npoBo-
OnTb nogadvy xnagareHtano 11.3.3.

11.3.2 Cobniogas mepbl NpeaoCTOPOXKHOCTU, U3MEPUTENBHYIO A4ENUKY MOKOT CHa4vana 6eH3nHOM-pacTBOPU-
Tenem, a saateM — aueTOHOM, NOCe Yero BbiCYLLNBAKOT C NOMOLLbIO BakyyMa.

[10 OKOH4YaHWU BbICYLLINBAHUA BaKyyMOM MOBOPA4YUBAIOT POTOP HECKOMBLKO pa3 PYKOW N BU3yanbHO yOex-
OAK0TCA B TOM, YTO 3a230p MeXay POTOPOM U CTAaTOPOM OYULLIEH U BbICYLLIEH.

11.3.3 B kadecTBe anbTepHaTuBbl B3aMeH pacTtBoputenen no 11.3.2 B U3IMEPUTENbHYIO AYENKY
3anmeatoT 30 M HOBOro obpasLa Ana CMbiBAHUA NPeablayLLEro, NOCMe Yero 3anMBatoT B A4eNKy HOBbIW 0Dpa3el
no 11.2.

11.3.4 locne ucnbiTaHnsa OCTaBNSAOT B U3MEPUTENBHOWN a4enke NocnegHUn NcnuiTyemel obpasel, HToOb!
npeaoTBpaTUTL NONOMKY Npudopa nNpu cny4anHom BknoveHnn CCS. Kpome Toro, nocnegHnn obpasel, MOXXHO
MCNONb30BaTb AN NepPBOro NPOroHa nocne Hepabo4vero Nnepuoaa, YTo AaeT BO3MOXHOCTb 3MEKTPOHHLIM AeTa-
NaM U agBuraTento AoCTUYb TeMnepaTypbl UCAbITAHNSA NPKU PaboTe C yke NOMELLEHHLIM B Npudop obpaszuom. INpn
3anycke HOBOW Cepun UCnblTaHUN AaHHble MHOUKATOPa CKOPOCTM NO nocnegHeMy odpasuy He y4UTbIBaLoT.

12 WUcnbiTaHUA Ha aBTOMaTU4YeCKOM U nonyaBTomaTtnyeckom CCS

12.1 OnpenenaoT KannbpoBoYHble AaHHble N0 10.2.4.

12.2 Npn ncnonbzosaHnn asTomatTndeckoro CCS B eMKOCTbE BMECTUMOCTLIO 60 M, NpucnocobneHHyo Ans
annapara, NoMeLLaloT He MeHee 55 cM® ucnbITyemoro obpasLa.

Mpu ncnonb3oBaHnm nonyastTomatndeckoro CCS nomewaroT 55 cM® ucnbiryemoro obpasua B NoAxoasaLLmiA
No 06BbeMY KOHTEWHED U NPUCOEOUHSAIOT K HEMY UHXEKTOPHYI0 Tpyoouky CCS, KoTOpaa He A0MKHa AocTaBaTthb A0
[Ha KOHTeWHepa BO n3dexaHue nonagaxHma niobdoro ocagka B CCS. INocne 31oro uaeHTMOUUNPYIOT UCMbITYEMbIN
obpaseL, C MOMOLLbIO KOMMbIOTEPHOW NPOrPaMMBil.

12.2.1 Ilpn ncnoneb3osaHun asToMmatndeckoro CCS B Hero nomewarT eMKOCTU ¢ obpasuamMn. PUK-
CUPYIOT NOMOXEHME eMKOCTU B MIOTKE N YCTAaHABMUBAKT TeMNepaTypy UCNbITaHUAa AN Kaxaoro obpasua no
KOMNbLIOTEPHOU nporpamme. B noTok ana obpasua pekoMmeHayeTca noMeLaTb KanndpoBoYHble 00pas3Lbl U BTO-
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PUYHbIE CTaHOAPThI, KaK yKa3aHo BhiLLe, KOTOPble A0NYCKaeTCsa paccMaTpmMBaTh Kak NPOBEPOUHbIE KAanndbpoBOY-
Hble 00pasLbl.

12.2.2 Pe3ynbTaT UCNbITaHUA CYUTAOT COMHUTENbHbLIM, €CnU pe3ynbTaTbl MNPOBEPOYHLIX WCIMbITA-
HUN KanmMbpoBOYHbLIX 00pa3uoB WNM  BTOPUYHBLIX CTaAHAApPTOB npeBblwalT *+ 5 % npegnonaraemMoro
3HaYEeHUS.

12.3 VcnbiTaHne NpoBOAAT, UCNONb3YA KOMNbLIOTEPHYIO NporpaMmmMy. HoBbIM 0Opa3el aBTOMAaTUYECKU Bbl-
TeCHAeT NpeablayLLnn UCnbITyeMbin 0bpaseLl, 3 BUCKO3UMETPUYECKON a4enkn 6e3 npuMeHeHns pacTBopuTens.
KoMnbloTepHasa nporpamMmma aBToOMaTUHECKN KOHTPONUpYeET TeMmnepaTypy 1 paboTty apuratena CCS, a Takke npo-
BOOUNT N3MepeHne CKOPOCTM pOTOpa U pacyeT BA3KOCTHU, YTO OTODpaXKaeTcAa Ha 3KpaHe KOMNbITePA.

12.3.1 [ina 3anpaBkn cneaytoulero oopasuya HeT HeOOXOANMOCTU B HarpeBaHMM N OYNUCTKE BUCKO3UMETPU-
4YECKOW KIOBETbI paCTBOPUTENEM.

13 lNpoToKoNn ncnbiTaHUA

13.1 NMpoTokon ucnbiTaHuA Ha pydyHomMm CCS

13.1.1 PaccuuTbIBaOT KQXYLLYIOCA BA3KOCTb UCNbLITYEMOro obpasua no kanndposoyHon kpueou (10.1.4)
M NO ypaBHEHMIO (2).

13.1.2 3anucbiBalOT 3HAYEHNE BA3KOCTWN, onpeaenerHHoe no 13.1.1, ¢ TouHoCThio A0 10 MIMa-c n Temnepa-
TYPY UCTbITAHUA.

13.2 NMpoTokon ncnbiTaHUA Ha aBToMmaTtuueckom CCS

3anuncbIBaloT 3HAYEHNS KaXYLLLIENCA BA3KOCTU U TeMNepaTypbl, OTODpaXkaeMble Ha MOHUTOPE KOMNbIOTEPA.
Pukcnpyemoe Ha gucnnee sHa4YeHmne BA3KOCTU OKPYrnaT ¢ TOYHOCTLIO 10 Mlla-c.

14 NMpeumn3noHHOCTb U cMmeleHne (OTKINOHEeHue)

14.1 MNpeyn3noOHHOCTb NPU UCNbITaHUU Ha py4HOM CCS

[TpeLmM3nOHHOCTb HACTOALLLErO METOJA UCNbITAHUSA ¢ TPpUMEHeHneM pyvHoro CCS, onpeaeneHHasa CTaTUCTK-
YECKUM NCCMENOBAHMEM PE3YNbTAaToOB MeXNadbopaTOpPHbIX UCMbITAHMA NO TEMNEPATYPHOMY AMana3oHy OT
MUHyc 5 °C no munHyc 30 °C n ananasoHy Ba3kocTm ot 1560 ao 10200 mla- ¢, aomkHa COOTBETCTBOBATL YKa3aH-
HoMB 14.1.1mn14.1.2.

14.1.1 NMNoBTOPAEMOCTb (CXOAUMOCTD)

Pa3HocTb nocneaoBaTenbHbIX PE3yNbTaTOB UCMbITAHMWA, NMOMNYYEHHbLIX OAHMUM N TEM Xe OnepaTopoM Ha
OIHOW N TOW XXe annapaType B NOCTOAHHO AENUCTBYIOLLMX YCIOBUAX HA MOAEHTUYHOM MaTepuane B TeYeHne arnm-
TENLHOIO NEPNOaA BPEMEHWN MPU HOPMANbHOM U NPABUMNbLHOM BbINOMHEHUN METOAA UCMLITAHUA, MOXKET NPEBbI-

LLaThb cneaylolee 3Ha4eHne ToNbKo B O4HOM crny4ae 13 ABaguaTu:

NOBTOPSAEMOCTb (CXO0AUMOCTL) = 5,4 % cpenHero 3Ha4YeHus. (4)

14.1.2 Bocnpou3BoaguMOCTb

Pa3HOCTbL ABYX €AUHUYHbIX N HE3ABUCUMBbIX PE3yNbTaTOB UCMbITAHUW, MNOMYYEHHbIX Pa3HbIMKU OnepaTopa-
MW, paboTalLWMMKM B pa3HbiX NabopaTopuax Ha MAEHTUYHOM UccneayemMomM Mmatepumane B Te4eHue AnnuTenbHOro
nepunoaa BpeMeHn, MOXET NpeBbIlLaTh cneayroLllee 3HavdeHne TonbKo B O4HOM cny4ae u3 gsaauartm:

BOCNPOU3BOANMOCTb = 8,9 % cpeaHero 3Ha4YeHus. (5)

14.2 Npeun3MoHHOCTb NPU UCNbITAaHUU HA aBTOMaTudeckom CCS

[TpeuUM3nNOHHOCTb MeToda UCNbLITaHUS C NPUMEHeHneM aBToMmaTudeckoro CCS-4/5, onpeaeneHHas ctaTue-
TUHECKUM UCCNEeaOoBaHUEM MexXnabopaTopHbIX Pe3ynbTaTOB UCMLITAHMA B TEMNEPATYPHOM AManasoHe OT
MnHyc 10 °C no mmnuyc 35 °C n ananasoHe Ba3kocTn ot 2800 ao 18000 mla- ¢ no BapnaHTy 4.X Unu BhilLE ANA
NNAcTUYHbLIX MaTepUanoB (NPOAYKTOB) AOMKHA COOTBETCTBOBATL YKa3aHHbIMB 14.2.11n14.2.2.

14.2.1 NNoBTOPAEMOCTb (CXOAUMOCTD)

Pa3HOCTb nocneaoBaTenbHbIX PE3YNbTATOB UCMbLITAHUN, NONYYEHHbIX OAHUM N TEM XXe onepaTopoM Ha
OQHOW U TOW e annapaType Npu NOCTOAHHO AENCTBYIOLLMX YCOBUSAX HA WAEHTUYHOM UCCRNeayeMOM MaTepmane
B TEYEHNE ANUTENBHOIO NEPUOA BPEMEHMN MPU HOPMANbHOM N NPABUMBbHOM BbINOMHEHUN METOAA UCTbITAHUS,

MOXET NpeBbillaTh cneayloLlee 3Ha4YeHue TonbKo B O4HOM Crydyae u3 AaguaTu:

MOBTOPAEMOCTb (CXOAMMOCTL) = 2,6 % cpeaHero 3Ha4YeHus. (6)
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14.2.2 Bocnpou3BoaguMOCTb

Pa3HOCTL ABYX €AUHUNYHbIX N HE3aBUCUMBbIX PEe3yNbTaTOB UCMbITAHUW, MNOMYYEeHHbIX PAa3HbLIMKU ONepaTopa-
MW, padboTaloLMMN B pasHbixX nabopaTopusix Ha MAEHTUHHOM UCCneayeMoM MaTepuane B Te4eHne AnNnMTenbHOro
nepuoga BpeMeEHU Npu HOPManbLHOM U NPaBUMBbHOM BbIMOMHEHNU METOAA UCMLITAHUA, MOXET MpeBbILLAaTbL Chne-
ayoulee 3HadveHue ToNbKO B OA4HOM cny4yae 13 gpaguaTu:

BOCMNPOU3BOANMOCTb = 7,3 % cpegHero 3Ha4deHus. (7)

14.2.3 KpaTkoe onucaHue MmexnadbopaTopHoOro uccrnenoBaHunA

B mexxnabopaTopHOM UccrnegoBaHum y4acTBOBanu AeBAaTb nNadbopatopuin, KoTopble oueHmnBanu 10 macen
ana asuratenen ¢ ananasoHom BA3kocTU oT 2800 ao 18000 mlla:c npu Temnepatypax oT MuHyc 10 °C o
MUHYC 35 °C. Bce nabopaTtopumn, KOTOpblE U3MEPSNN KaXYLLYIOCA BA3KOCTb, NpumMmeHanun CCS 4/5 ¢ Bepcuen
nporpamMmMHoro obecneveHuns 4.xX Unu BoILLE.

14.3 CmeLueHue (OTKNOHeHue)

[Tpouenypa HaCToALWEro MeToaa UCNbITaHNA AN NU3MePEHUA KaxKyLLeNnca BA3KOCTN MOTOPHbLIX Macen rnpn
HU3KNX TeMnepaTypax He UMeeT OTKMOHEHNI, MOTOMY UTO KaXYLLAACa BA3KOCTb MOTOPHbLIX Macen Npu HU3KOW
TemnepaTtype onpenenseTca TOMbKO C NOMOLLLIO HACTOALWEro MeToAa UCMbITAHUS.

14.4 lNpeun3NOHHOCTb, NOMTY4EHHaA NPU Ucnonb3oBaHuu aBToMmaTuueckux CCS

CMmeLleHne (OTKNOHeHNE ) pe3ynbTaToB UCMbITaHUK, NOMyYeHHbIX Ha aBToMaTNYeCcKMX CCS u pyyHbIXx CCS2,
OTCYTCTBYET U NPELN3NOHHOCTb COOTBETCTBYET NPELNU3NOHHOCTU pydHOro CCS.

11
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[TpunoxeHune A
(o6Aa3aTenbHOE)

CneuvanbHan MeToaMKa UCNbITAaHUA Maces C BbICOKUMU YNPYroBA3KUMMU
cBOMCTBaMM Ha py4HOM CCS

A.1 lNpn ncnbiTaHnn Ha pyd4Hom CCS npn HU3KON TemnepaType ncnbiTyemMmble 0bpasLbl MOryT XapakTepn3oBaTbCs
pasHbIM NoBeaeHUeM, NOITOMY HeobBxoaumbl NpoLeaypHble N3MEHEeHUA.

HekoTopble obpasubl 3akpy4ynBaroTCa B BUAE CAUPanM BOKPYr Bana poTopa npu sanycke npueoaa potopa. Ecnn
obpasel NnoaHMMaeTCA U3 30HblI CABUra, TO CKOPOCTb pPOTOopa 3aMeTHO yBenn4nBaeTCs.

[TpumMeHeHne pe3nHoBon NPobKK B 3anpaBodHon Tpydke (cMm. 11.2) obblMHO obecneunBaeT yaoBNETBOPUTENLHbLIE
pe3ynbTaTbl UCMbITAHUSA, HO ANA UCMbITAHUA BbLICOKOBA3KUX 0Opa3uoB mMoxeT noTpedoBaTbCA NpUMeHeHune cneunans-
HOW MEeTOAUNKMN.

MeToauky, npueeaeHHyo B A.1.2 — A.1.7, NpUMEHAT ANA UCNbITaHUN Kak BA3KUX, TaK U HeBA3KMX obpa3uos. Npn
ncnoiTaHnn no A.1.5 Tpebyetca Sonblwe MaHMnynaumn Yepes3 donee KOpoTKME NPOMEXYTKN BPpEeMEHN, YeM Npu UCMbITa-
H1UM no 11.2.

McnbiTaHnAa KannBpOBOYHbLIX Macen AOMKHbLI NPOBOANTLCA MO TOW XKe MeToauKe, MO KOTOPOW NPOBOAMNNCL UCTbI-
TaHua obpasLoB, Tak Kak KanBPOBOYHbIE KPpUBbIE MOMYT CRerka pasnnyaTbCa.

A.2 AcnbiTyembin oBpasel, ¢ NOMOLbIK KanenbHOW NUNETKN BBOAAT B 3anpaBOYHYKD TPYyOKy, 3anonHAa 3a30p
MexXxay PoTopPOM U CTaToOpPOM C HebonbwnM K3ObITKOM, YTODOLI 0Dpa3sel 3akpbiBan poTop NpMONN3INTENLHO Ha 1 MM.

[na obecneyeHna nydwero pacnpeneneHna cdpasua mexay CTaTopoM U POTOPOM MNPOKPYUMBAKOT POTOP PyKoW A0
TeX nop, NoKa 4YacTb obpasua He CTeveT CO CTEHOK poTopa.

A.3 BkniovaloT KOHTPONb TeMnepaTypbl U NoAadvy xnagareHTa, AalnT oxNaguTbca cTaTopy. TemnepaTtypa ucnbiTa-
HUA AOMKHA BbITb ACCTUrHYTA Yeped 30 — 60 ¢ ana Temnepatyp ncnbiTaHma Ao muHyc 20 °C n yepes 60 — 90 ¢ — ans
Temnepatyp ucnoltaHna ac muHyc 30 °C.

nna obecnevyeHna oNTUMaNbLHONO KOHTPONA TemnepaTypbl HA LUMPKYNALMOHHOM Hacoce, noaarlwem XnaaareHT,
OTKPbLIBAKT KNanaH Hacoca ANA perynupoBaHUA noaadn xnapareHTa, Korga UCMbITyeMbln ManoBAaskun obpasel, Haxo-
AUTCA B BUCKO3UMETPUYECKON AYenke, a asuratenb CCS BKMNOYEH.

TeMnepaTypa xnapareHTa, MNOCTynawwWero K BUCKO3UMETPUYECKON avenke, AoMKHa OblTb NpMbNM3NTenbHO Ha
10 °C Huxe TemnepaTypbl NCNbITAHUA.

Heobxoanmo obecneynTb XOopowwnn TENNOBOW KOHTAKT C AaTYUMKOM TemMnepaTypbl B TENNOBOM KaHane ctaTopa,
KOTOPbIU cneayeT nepnoandeckn odnwaTb no 6.6.

A.4 YcTaHaBnNMBalT CTPenKy naMeputenbHoro npmbopa Ha 6onee HU3Koe 3HavYeHWe TemnepaTypbl UCAbITaHUA,
4yTobbl NP BKNKOYEHUN ABUraTens poTopa He TpeboBanoCb AanbHEULWLEN HACTPOUKN TeMnepaTypbl UCMbITAHUS.

A.5 lNpn pocTmkeHUN TemnepaTypbl NCNbITaHUA (Ha YTO yKasblBaeT MHOAUKATOP U3MepuTens TemMmnepaTypbl, KOHT-
PONUPYIOLMA TeMnepaTypy LMKNNMYECKOro NoToKa XxNagareHTa), BKNYaT Tanmep.

Yepes (10 £ 2) ¢ nocne BKNKYEeHUA TanMmepa HenoCpPpeaAcTBEHHO B AYeKY BBOAAT ACMONHUTENbHOE KONWUYECTBO
obpasua Tak, 4ToObl a4enka dbina NONHOCTLID 3anoNHEHa.

A.6 Yepes (30 £ 2) c nocne 3anycka TauMepa BKNYaT NpUBoa ABUraTens.

A.7 Yepes (10 £ 2) ¢ nocne 3anycka poTopa perucTpupyroT nokasaHne UHANKaATOPHOrC N3MepuTena CKOPOCTU C
TouHOCTLIO 0,001 en. 3aTeM BKNKYAKT NPUBCA POTOPA U HAYUHAKOT Noaady XnaaareHTa.

A.8 OunwarTt CCSno 11.3.1 — 11.3.3.

A.9 MNpeun3noHHOCTb U3MEPEHNA KaXyLLEeNCa BA3KOCTU MOTOPHbLIX Macen ¢ ynpyroeaskMmMn CBOMCTBaMW He yCTa-
HOBNEHa, NO3TOMY MOXXHO OKMAATh, YTO OTHACTU OHa DyaeT XyxXe TOW, KOTopas ykazaHa B 14.1 — 14.3.
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[MpunoxeHue b
(cnpaBo4HOE)

CpaBHeHUe CTPYKTYpPbl HacToALLero craHpaapta co ctavpgaptom ACTM [1 5293

Hactoawmn ctaHgapT

Ctangapt ACTM [1 5293

Paspen 1 O6nacTe npuMeHeHUs

Paspen 1 O6nacTe npuMeHeHns

Paspnen 2 HopmMaTUBHbIE CChINKA

Paspnen 2 HopMmaTUBHbIE CChINKA

Pasgen 3 TepMuHbl n onpeaeneHns

Pasgen 3 TepMuHbl n onpeaeneHns

Pa3nen 4 CywHOCTL MeToAa

Pa3znen 4 CywHOCTbL MeToAa

Pa3nen 5 3HavyeHne M ncnonb3oBaHUe

Pa3znen 5 3HavyeHne M ncnonb3oBaHUe

Pasnen 6 AnnapaTtypa

Pasnen 6 AnnapaTtypa

Paspen /7 Peaktnebl n matepunansl

Paspen /7 Peaktnebl n matepunansol

Pasgen 8 Mepbl NpeacCTOPOXHOCTA

Pasngen 8 Mepbl NpeaocCTOPOXKHOCTI

Pa3znen 9 OTt6op npod

Pa3znen 9 Ot6op npod

Pa3znen 10 Kannbposka

Pa3znen 10 Kannbposka

Paspen 11 UcnbiTaHne Ha pydHom CCS

Pa3nen 11 lMNMpoeeaeHne ncnbitaHna Ha pyd4Hom CCS

Paspnen 12 AcnbiTaHne Ha aBTOMaTU4eCKOM U Mony-
apToMmaTundeckom CCS

Paspen 12 lpoeepeHne ncnblTaHNMA Ha aBTOMaTU-
4eckoM un nonyaptomatudeckom CCS

Paspen 13 lNpoTokon ncnblTaHUA

Paspen 13 lNpoTokon ncnblTaHUA

Pasnen 14 MNMpeyn3anoHHOCTb U CMeLlleHne (OTKNoHe-
Hne)

Paspen 14 lNpeyn3smoHHOCTb U OTKNOHEHUE

[MpunoxeHne A (ob6a3atenbHoe) CrneunanbHasa mMe-
ToAMKa UCMbITaHUA Ha pydHom CCS macen ¢ BbICOKMMMW
YNPYyroBaskumn CBOUCTBaMU

[punoxeHne A (obasatenbHoe) CrneunanbHan me-
TOAUKA UCNLITAaHUA Ha py4YHOM umutaTope CCS macen ¢
BbICOKMMIM YyNPYroBAa3kKMMmn CBOUCTBaAMWN

[TpunoxeHune b (cnpasoyHoe) CpaBHEHWE CTPYKTYPLI
HacTosAwero ctaHaapTta co ctanpaaptom ACTM [ 5293

bubnuorpadgusa
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bubnuorpacua

[1] ACTM 14057 PykoBoacTBO No pyd4HoMy oTbopy npod HedbTn n HedbTenpoayKTOB
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