MEXIOCYAAPCTBEHHbLIN COBET MO CTAHAAPTU3ALIMM, METPONOMMW M CEPTUOUKALIMM
rc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(Isc)

MEXFOCYOAPCTBEHHbBbIN rocr
CrAnRART ISO 8178-9—
2014

ABUIATENU BHYTPEHHEIO CrOPAHUA
NOPLIHEBLIE

U3mepeHune BbIOpoca NpoayKTOB CropaHusA

Yactb 9

UcnbiTaTenbHble LUKNbI U METOABLI CTEHAOBbIX
M3MepeHM17I AbIMHOCTU OTpaGOTaBLIJVIX rasos
Ha nepexoaHbIX pexXumax

(1ISO 8178-9:2012, IDT)

WUspanue opuumansbHoe

Mocxkea
CraHpapTuHdopm
2015


https://meganorm.ru/Data1/11/11206/index11187.htm

rOCTISO 8178-9—2014

MpeaucnoBue

Lienu, OCHOBHbIE NPUHLMMbLI U OCHOBHOW MOPAAOK NPOBEAEHUA paboT NO MEXroCyaapCTBEHHONW CTaH-
Aaprtusauumn ycraHosneHol B TOCT 1.0—92 «MexrocygapcTBeHHaa cucrtema craHpaptusauumn. OCHOBHbIE
nonoxeHus» u NOCT 1.2—2009 «MexrocynapcreeHHasa cucreMa ctaHgaptusauun. CTaHaapTbl MeXrocyaap-
CTBEHHbIE, NpaBumna u peKoMeHAaLumn No MeXXrocyaapCTBEHHON CTaHaapTu3auun. Mpasuna paspaboTku, npu-
HATUSA, NPUMEHEHUSI, OGHOBNEHUS U OTMEHbI»

CBeaeHua o cTaHaapre

1 NOOrOTOBIEH OO6LWEeCcTBOM C OFPaHUYEHHON OTBETCTBEHHOCTLIO «L|eHTpanbHbI Hay4HO-Uccneao-
BaTenbCKU AN3enbHbIR UHCTUTYT» (OO0 «LHUON»)

2 BHECEH TexHu4eckum KOMUTETOM NO cTtaHaaptusauuu TK 235 «[lsuratenu BHYTPEHHErO CropaHusi
NOPLUHEBLIEY

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapPTM3auumn, METPONorMn n ceprudukaumum (npo-
Tokon oT 5 aekabpsa 2014 r. Ne 46).

3a npuHdatue nporonocoBanu:

KpaTkoe HanmeHoBaHWe cTpaHbl no MK Kopa cTpanbl no MK CokpalyeHHoe HauMeHOBaHNe HaLWoHarnbHOro

(UCO 3166) 004—97 (UCO 3166) 004—97 opraHa no ctangapTusauuu

ApmeHus AM MwurskoHOoMUKKM Pecnybnukn ApMerus

Benapycb BY loccranpapt Pecnybnuku Benapych

Kuprusus KG KelprelactaHgapt

KasaxcraH Kz loccranpapt Pecnybnuku KasaxcraH

MongoBa MD Mongosa-CtaHgapt

Poccus RU PoccraHpgapt

YabekucraH uz YactaHgapt

4Tpukaszom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryNIMPOBaHUIO U MeTPoNorum ot 9 mionst 2015 r.
Ne 891-ct mexxocyaapcTBeHHbii craHaapT MOCT I1ISO 8178-9—2014 BBeaeH B AeliCTBME B Ka4eCTBE HALMO-
HanbHOro cranHgapra Poccuiickon degepauyum ¢ 1 auBaps 2016 r.

5 Hacrosawmi craHgapt uMAeHTUYeH mexxayHapogHomy crangapty ISO 8178-9:2012 Reciprocating
internal combustion engines — Exhaust emission measurement — Part 9: Test cycles and test procedures for
test bed measurement of exhaust gas smoke emissions from compression ignition engines operating under
transient conditions ([jBurarenu BHyTpEeHHEro cropaHus nopiuHeBbie. MamepeHue BbIOpoca NpoaykToB cropa-
HUA. Yactb 9. UcnbiTaTenbHbIe LMKIbl U METOAbI CTEHAOBbLIX U3MEPEHUIA AbIMHOCTM OTpaboTaBLUMX ra3oB Ha
nepexoaHbIX pexxmmMax).

MexxayHapoaHbIi cTaHaapt paspaboTaH TEXHUYECKUM KoMUTETOM ISO/TC 70 «[iBurarenu BHyTPEHHEro
CropaHusi nopLuHeBble», nogkomuteTom SC 8 «M3mepeHne BbIGPOCOB BpeAHbIX BELECTB ¢ 0TpaboTaBLuMMm
rasamuy» MexxayHapoaHoi opraHusauumn no craHgaprtusauum (1ISO).

[NepeBog C aHrMMIICKOTO A3bIKa (en).

OdmumanbHbie 9K3eMnnspbl MEXAYHAPOAHOIO CTaHAApTa, HA OCHOBE KOTOPOro NMOATrOTOBIIEH HACTOS-
LM MEXTOCYaPCTBEHHbIM CTaHAAPT, U MEXAYHAPOAHbIX CTaHAAPTOB, HA KOTOPbIE AaHbl CCbINKU, UMEIOTCA B
degepanbHOM MHOPMALIMOHHOM (POHAE TEXHMYECKMX PETNTAMEHTOB U CTAHAapTOB.

B pasgene «HopmaTtuBHbI€ CCbINIKU» U TEKCTE CTAHAAPTA CCbINKU HA MEXAYHAPOAHbIe CTAaHAApPTbl aKTy-
ann3npoBaHbl.

CBefleHnsi 0 COOTBETCTBUM MEXTOCYAAPCTBEHHbIX CTAHAAPTOB CCbINTOYHbIM MEXAYHAPOAHbLIM CTaHAap-
TaM npuBeAEeHbl B AONOMNHUTENLHOM NpUnoxeHun OA.

CrteneHb COOTBETCTBMA — naeHTudHas (IDT)

6 BBE[JEH BINEPBbIE
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UHbopmayus 06 usmeHeHUsaX K HacmosuwiemMmy cmaH0apmy nybnukyemcs 6 exeeo0Ho u3dasaeMom UH-
hopmayUOHHOM yKaszamerne «HayuoHanbHble cmaH0apmel», @ MeKcm U3MEeHEeHUU U rnornpasok — e exeme-
CAYHO u3dasaemMbix UHhOPMaUUOHHbIX yKazamensax «HayuoHanbHble cmaHlapmbi». B criyyae nepecmompa
(3ameHbi) unu ommMeHbl Hacmoswie20 cmaHdapma coomeememeyirouiee yeedomneHue bydem onybrukoeaHo
8 exxeMecsIHHO u3dasaemMom UHOPMaUUOHHOM yKadamerne «HayuoHanbHble cmaH0apmbl». Coomeemcemey-
owas uHgopmayus, yeeOomMmrieHUE U MeKCMbl pa3mewaromecs makxe 8 UHGhopMauUoOHHOU cucmeme obujeeo
nonb3o0eaHus — Ha ogpuyuanbHom calime ®edeparnbHO20 azeHmemea rno MexXHUYeCKoMy pezynuposaHuro u
mempornozauu 8 cemu iIimepHem (www.gost.ru)

© CraHgaptuHcopm, 2015

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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M E X T T OGCYAAPGCTUBETHTHB H CTAHAAPT

ABUTATENN BHYTPEHHEIO CrOPAH/A NOPLUHEBBIE

U3mepeHmne BLIGPOCA NPOAYKTOB CropaHUsA

YacTtb9

UcnbiTaTtenbHbIe LUMKIbI U METOAbI CTEHAOBLIX M3MEePEeHUIA AbIMHOCTU OTpaGoTaBIIMX ra3oB
Ha nepexogHbIX PeXxumax

Reciprocating internal combustion engines. Exhaust emission measurement. Part 9.
Test cycles and test procedures for test bed measurement of exhaust gas smoke emissions from compression ignition
engines operating under transient conditions

Dara BBegeHua — 2016—01—01

1 O6nacTb NpUMeHeHun

HacTosiwuii ctaHgapT pacnpoCTpaHsAeTcsl Ha NOPLUHEBbIE ABUIaTeNM BHYTPEHHETO CropaHus ¢ Bocnna-
MEHEHMEM OT CXaTusl U YyCTAHABNUBAET METOAbl N3MEPEHUI U UCTbITATENbHbIE LMKIbl, NPUMEHSIEMbIE ANsi
OLIEHKU AbIMHOCTU OTpaboTaBLUMX ra3oB ABUraTenei B CTEHAOBLIX YCOBUAX HA NEPEXOAHBIX PEXUMAX.

M3MepeHusi Ha NepexofHbIX PeXMMax NpoU3BOASATCS C MOMOLLBIO ONTUYECKUX AbIMOMEpPOB — npubo-
POB, OCHOBAHHBIX HA OLIEHKE CTeneHu ocnabneHmsa CBETOBOro notoka. TpebGosaHus k npubopam ansa mime-
PEHNA AbIMHOCTU, OCHOBAHHBIX HA OLEeHKe CTeneHn ocrnabneHns CBETOBOrO NoToKa, uanoxexsol B 1ISO 11614.

Hactoawmi ctaHaapt AOMycKaeTcs UCNonb30BaThb ANSt OLEHKW AbIMHOCTU ABUratens ¢ y4eTom ero
NPUMEHEHNA TONbKO NpW yCNOoBUKM NoAXoAALLEero ucnbitatenbHOro LUukna. EcTtb pAa KaTeropuﬁ ,quraTeneﬁ
BHE0POXKHOW TEXHWUKU, AT KOTOPbIX NPUMEHEHWUE CTEHA0BbLIX METOA0OB OKa3bIBAETCA HEBO3MOXHBIM, AN HUX
[OIMKHbI NCMONb30BaTLCA METOALI KOHTPOINS AbIMHOCTM B YCMOBUAX SKCrnyarauun. [ns aosurarenei MaLlvH,
K KOTOPbIM NPeabsBRsOTCA crneuvanbHble TpeGoBaHus (HanpuMmep, oTpacnesble NpaBuna oxpaHsl Tpyaa u
TEXHUKM GE30NacHOCTU), MOTYT 3a4aBaThCA AOMNONMHUTENbHBLIE YCNIOBUA UCMLITAHUA M CNELManbHbIe METOAbI
OLIEHKM.

2 HopmaTuBHbIE CCbINTKU

B HacToALem cTaHaapTe UCNONMb30BaHbI HOPMATUBHLIE CCbINTKM Ha CrieayloLme cTaHgapTbl:

ISO 8178-4:2007 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 4: Steady-state test cycles for different engine applications (suratenn BHyTpEHHEr0 CropaHus nopLuHe-
Bble. iamepeHue BbIOpOCa NPoaYKTOB CropaHus. YacTb 4. cnbiTaTenbHble UUKMbI ANS PA3NMYHbIX PEXUMOB
paboTbl ABurartenen)

ISO 8178-5:2008 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 5: Test fuels (Buratenn BHyTPEHHErO CropaHusi MOpLUHEBLIE. MiaMepeHue BbIOpOca NpoayKTOB CropaHusl.
Yactb 5. Tonnueo Ans UCMbITaHWI)

ISO 8178-6:2000 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 6: Report on measuring results and test report (Buratenu BHyTpeHHEro cropaHus nopluHeBble. Mamepe-
Hue BbIGpOCa NPOAYKTOB cropaHus. Yactb 6. OTyeT 0 pe3ynsratax USMEPEHUs U UCTIbITAHUS)

ISO 8178-7:1996 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 7: Engine family determination (0Buratenn BHYTpeHHEro cropaHusi nopluHesble. MamepeHue Bbibpoca
npoayKToB cropaHus. Yactb 7. OnpegeneHne cemencrea asuratenei)

ISO 8178-8:1996 Reciprocating internal combustion engines — Exhaust emission measurement —
Part 8: Engine group determination (dsurarenu BHYTPEHHEro cropaHusi nopLuHeBble. MamepeHue BbiGpoca
npoAyKToB cropaHus. Yacte 8. OnpeaeneHue rpynmnbl ABUratenei)

U3paHue oduuymanbHoe
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ISO 8528-1:2005 Reciprocating internal combustion engine driven alternating current generating sets —
Part 1: Application, ratings and performance (Arperatbl reHepaTopHble NePEMEHHOro Toka ¢ NpuBoAOM OT
NOPLUHEBLIX ABUraTenen BHYTPEHHEro cropaHna Yacto 1: NpuMmeHeHne, HOMUHAMNbHbLIE XapPaKTEPUCTUKN U
pexumbl paboTbl)

ISO 11614:1999 Reciprocating internal combustion compression-ignition engines. Apparatus for
measurement of the opacity and for determination of the light absorption coefficient of exhaust gas (fisurate-
NW BHYTPEHHETO CropaHus NOPLUHEBLIE C BOCNIAMEHEHWEM OT cxartus. Mpnubop ana usmepeHns AbIMHOCTU U
onpeaeneHusn koadduuueHTa NornoLeHa CBETOBOrO NOTOKA B OTpaboTaBLUMX rasax)

3 TepmuHbl M onpepeneHus

B Hacrofilem craHgapre NpUMeHeHb! cneayiowme TeEPMUHbI C COOTBETCTBYIOLLIMMK ONpeaeneHnsIMU:

3.1 AbIMHOCTb oTpaboTaBwKnx rasoe (exhaust gas smoke): Bugumas B3BeCb cogep>Kalmuxcs B OT-
paboTaBLuMx rasax TBepabiX UMM XMAKUX 4actuu, 06pa3oBaBLUMXCA B pe3ynbrare HEMNOMHOMO CropaHus unu
nuponusa TonfiMea U mMacna.

n puMeYyaHNe — MOI'yT Ha6mo,anbC$| cneayroline pasHoBUAHOCTU AbIMHOCTU 0Tpa60TaBLuMX rasos: «HeprIVI
AblM» (Caxa), COCTOALYMWIA rMaBHBIM 06pa3oM U3 YacTUL yrnepoaa, KCUHUIA AbiM», OGbIYHO COCTOALMIA U3 MenKkogucnepc-
HbIX Kanensb, o6pa3yrou.|,wxcs| B pe3ynbrate HenosHOro cropaHua TonsinBa unu cMasoYHoOro Macna, «Benviit AbIM», 06bIYHO
obpasytoLniica n3-3a KOHAEHCaUUM BOALI U/MNKN XXUAKOrO TOMNUBA, «XKENTLIA AbIM», CBUAETENLCTBYIOWUIA O NPUCYTCTBUN
NO,.

3.2 koadppuumeHT NponyckaHua cBeToBOro noroka (transmittance), 1: Yacrb cB€TOBOro NoTOKa OT
MCTOYHMKA CBETA, NpoLUeALuan Yepes 3aabIMNEHHYI0 CPEAY U BOCNPUHATAA NPUEMHUKOM CBETa. Boipaxaercsa
B NpoLeHTax.

3.3 ko3 duumeHT ocnabneHna cBeToBOro noroka (opacity), N: Yacte CBETOBOro nNoToKa OT UCTOY-
HUKa CBETA, HEe AOCTMILLAs NPUEMHMKA CBETA M3-3a MOITOLLEHMUS, OTPaXKEHUA n paccesHus oTpaboTaBLLMMM
razamu, NPOXOASALLMMU Yepe3 U3MEPUTENBHYIO Kamepy AbiIMOMepa. BoipaXkaeTcs B NpoLeHTax.

N=100-1.

3.4 ¢poTomeTpuyeckan 6asa (optical path length)

3.4.1 ahcpexTuBHan oToMeTpuueckan 6asa (effective optical path length), L4: Anuna nytu Me>|<,q¥
MCTOYHWMKOM CBETa AbIMOMEpa W CBETOMPUEMHWKOM, KOTOPYIO NPOXOAMT Nyd CBETA B U3MEPUTENbHON
KaMmepe AbiIMOMEpa, 3anofiHAeMON NOTOKOM OTpaboTaBLUMX ra3os, C NnonpaskaMu, Npu HeOBXOAMMOCTH, Ha
HEeOAHOPOAHOCTb MOTOKA, BO3HUKAIOLLYIO U3-3a Nepenajos MNOTHOCTU K KpaeBbix addekToB. BoipaxkaeTca B
MeTpax.

MpuMedaHune — YyacTku, NPOXOAUMBIE Ny4OM CBETA MO NYTU OT UCTOMHUKA K CBETOMPUEMHWKY, F4e 3agbiMrie-
HWe OTCYTCTBYET, NpU onpegeneHnn AnuHel SpheKTUBHON hoToMETpUYeckol 6asbl He yUMTLIBAOTCS.

3.4.2 cranpapTHasa agpdekTuBHas poromeTpudeckas 6asa (standard effective optical path length),
L 5s: Mapametp, oGecneynBaoLLiil BOSMOXHOCTb KOPPEKTHOTO GPaBHEHWSI MPUBOAMMbIX 3HAYEHWI Koot dhu-
uueHTa ocrnabneHusi CBETOBOrO NOTOKA.

MpuMmedaHune—3HadyeHns L,gonpegeneHsl B 10.1.4.

3.5 nokasaTtenb nornoweHus ceetoBoro noroka (light absorption coefficient), k: OcHoBHOI napa-
METP, UCMOMb3YEeMbIi ANt KONMYECTBEHHON OLIEHKM ABIMHOCTM OTPaboTaBLUMX ra30B.

MpunmMeyaHune — OBLUENPUHATOK egnHULIEH M3MEPEHWUS NoKasaTens NOrMoLLEHUsI CBETOBOMO NOTOKa ABMSETCA
MeTp B MUHYC NepBoii cTeneHn (M~"). MokasaTens NOMMOLEHNA 3aBUCKT OT YKCNa ALIMOBLIX YacTyL| B 3afaHHOM o6bemMe
rasa, pacrnpefeneHus 4bIMOBbIX YacTUL, No pasMepam, a Takke OT MOMOLLEHNs N pacceuBaHus YacTuu,. MNpu oTCyTCTBUN
cuHero, 6eroro Uu XenToro AbiMa W 30Nkl pacnpegeneHne AbIMOBLIX YacTWL NO pa3Mepam, a Takxe MornoLleHue 1 pac-
cenBaHue YacTul oTpaboTaBLUNX ra3oB BCEX ABUraTerneil NpakTUHeckn oAUHaKoBLI, NOSTOMY MoKasaTerlb MOrfoweH1s B
3TOM Criyyae onpefernsieTcs rmaBHbEIM 06pa3oM NIIOTHOCTLIO fIMOBLIX YaCTuL.

3.6 3axon Bapa-Illam6epra (Beer-Lambert law): MaTtematuyeckoe ypaBHeHue, onucolBatoLlee dusmnye-
CKne COOTHOLLUEeHUS Mexay nokasarenem nornoweHus (k), koaduumeHtom ocnabnenus (N) unu koaouuu-
€HTOM nponyckaHus (t) 1 3PeKTUBHON poToMETPpUYECKON 6asoi (L 4):

K= 3m(&) (1)
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M punMedaHue—ITlockonbky NpAMoe UsMepeHue nokasaTtens nornoLeHns (k) HEBO3MOXHO, TO 3TOT NoKasarernb
paccuuTLIBaeTCA ¢ NOMoLLbio 3akoHa Bapa-JlambepTa, Npy 3TOM AOIMKHLI ObITh M3BECTHLI 3Ha4YeHURA kosdduumeHTa ocna-
Grnenns (N) nnu kosduunerTta nponyckaHus (t), a Takke apekTuBHON oToMeTpudeckon Gasbl (Ly).

3.7 ontnyeckun abimomep (opacimeter): NMpubop, ucnonb3ayemoblii AN onpeaeneHnsa AbIMHOCTHU OTpa-
00TaBLUMX ra30B ONTUMECKUM METOAOM, OCHOBaAHHLIM HA U3MEPEHUU CTENEHU ocnabneHua CBETOBOrO NOTOKA.

3.7.1 nonHonoTo4yHbIN onTuvyeckun aoimomep (full-flow opacimeter): Mpubop, yepes u3mepuTENbHYIO
Kamepy KOTOpOoro npoxoAuT BeCb NOTOK OTpaboTaBLUMX ra30B.

3.7.1.1 nonHONOTOYHbIA BbIXOAHOW onTuyeckuit gbimomep (full-flow end-of-line opacimeter): Mpu-
6op, UCNonb3yeMblit Ans n3MepeHus koacdduuueHTa ocnabneHus BO BCeM ceyeHnn notoka otpaboTasLumx
ra3oB Ha BbIXOAE U3 BbINYCKHOW TPYObl.

Il punmMedyaHune— B Takom onTuyeckomM AblIMOMepe UCTOYHUK U NPUEMHUK CBETA HAXOZATCA NO pa3Hble CTOPOHLI

noToka oTpaGoTaBLUMX ra3oB B HEMOCPELCTBEHHON GNU3OCTU OT BbIXOA@ U3 BbINYCKHON TPYGLI. Mpu MCNONb30BaHUK ON-
TWYecKoro AbIMOMEpa AaHHoro Tuna adpdekTuBHas oToMeTpudeckasn Gasa 3aBUCUT OT KOHCTPYKLWUK BbINYCKHOW TPy6Gbi.

3.7.1.2 nonHONOTOYHbIA npoxoaHou onTuyeckuin abimomep (full-flow in-line opacimeter): Mpu6op,
Ucnonb3yemsblii AN U3MEPEHUsI NapaMeTPOB AbIMHOCTU BCENO NOTOKA OTPaboTaBLUMX ra30B BHYTPU BbIMYCK-
HOW TpyObl.

MpumMeyvaHue— BTakoMm ONTU4ECKOM AbIMOMEPE UCTOMHUK U NPUEMHUK CBETa HAXOAATCA NO pa3Hble CTOPOHHI
noToka oTpaboTaBLUKUX ra30B B HENOCPELCTBEHHON BITM30CTU OT HaPYXXHOW CTEHKM BbINYCKHON Tpy6kl. Mpu ncnons3oBaHun
onTu4eckoro AbIMoOMepa faHHoro Tuna acdekTnBHas hoTomeTpudeckas 6asa onpegenseTca KOHCTpykuuel npubopa.

3.7.2 yacTU4YHO NOTOYHbIN onTU4eckui abimomep (partial-flow opacimeter): Mpu6op, yepes namepu-
TEeNbHYI0 Kamepy KOTOPOro NPOXOAUT HE BECb NOTOK OTpaboTaBLUMX ra30B, a TONMbKO €ro 4acTb.

MpuMedyaHue— pu Mcnonb3oBaHUM ONTUYECKOTO ABIMOMEpa JaHHOMo Tuna peansHas poToMeTpudeckas
6a3a 3aBWUCUT OT €ro KOHCTPYKLIUK.

3.7.3 BpemMs OTKIIMKA ONTUYECKOro AbiIMoMepa (opacimeter response time)

3.7.3.1 dm3nyeckoe BpemMs OTKNMKA ONTMUYECKOro AbiMomMepa (opacimeter physical response time),
t,: PasHOCTb BpeMeHU MeXay MOMEHTaMn AOCTUXeHUs1 cooTBeTCTBEHHO 10 % u 90 % nonHoro gnanasoHa
3HaYeHU HEPUNBLTPOBAHHOIO cUrHana k, UaMepeHHOro npu yCroBuM, YTO U3MEHEHUE NoKasaTens nornoLLe-
HUA UccneayemMmoro rasa npomMcxoauT meHee yem 3a 0,01 c.

MpuMeyaHne—dusndyeckoe BpeMs OTKIIMKE YACTUYHO NOTOYHOrO OMTUYECKOro AbIMOMEpa onpeaenaeTca ¢
y4yeTom nNpobooTbopHMKa 1 NepegaToyHoi Tpyoku. [JononHutensHast tHopMauus o puanyeckoM BpeMeHN OTKNKa Npu-
BegeHa B 8.2.1 n 11.7.2 1ISO 11614.

3.7.3.2 aneKkTpuyeckoe BpeMsi OTKNIMKA onTuyeckoro AbiMomepa (opacimeter electrical response
time), t,: PasHocTb BpeMeHU Mexay MOMEHTaMn AOCTMKeHUst cooTBeTcTBeHHO 10 % u 90 % nonHoro ana-
nasoHa 3HAYEHMIN BbIXOAHOTO CUrHaNa NULLYLLIETO UK NOKAa3bIBAKOLEro Nnpubopa, M3MepeHHOro nNpu yCnosuu,
YTO NOSIHOE NEPEKPLITUE UIN OTKITIOYEHUE UCTOYHUKA CBETa NPOUCXOAUT MeHee yem 3a 0,01 c.

MpuMedyaHue— [dononHutenbHasa uHdpopmMaLus o6 sreKTpU4ecKoM BpeMeHU OTKIMKa npusegeHa B 8.2.3
ISO 11614.

4 O603HauYeHUa napamMeTpoB U eAUHULbI U3MEpPEHUs
O603HayeHnss napameTpoB U eAUHULLI UX M3MEPEHUS NPUBEAEHDLI B Tabnuue 1.

T a6 nuya 1 — O6o3HayeHUe NapaMeTpoB U eAUHULEI X U3MEPEHUS]

O6o3HayeHue MapameTtp EavHnua nsmepenuna
B MocTosHHas dyHKkymn Beccensa OTH. einHuya
o} MocTosHHas dyHKyun Beccensa OTH. einHnya
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OkoHYaHue mabnuyp! 1

O6o3HayeHue Mapametp EavHuLa namepenna
D MocTosHHas dyHkyuu Beccens OTH. eauHuLa
E MocTtosHHasa Beccensa OTH. eauHuLa
fa ATMocdepHblil hakTop OTH. eauHuLa
fs Kputuyeckas 4Yacrtota dpunsrpa beccena ¢!

k MokasaTenb normoLleHns M1

Keorr MokasaTenb NOMoLYeHNA ¢ NONpPaBKoi Ha aTMocdepHbIe YCroBUA M1

kobs HabntopaeMmblii nokasatens NornoweHus m-1

K MocTosHHan Beccensa OTH. eauHnLa

npu onpeaeneHnun Aol " OTH. eAinHNLa

Ks lNonpaBka Ha aTMocepHble yCnoBua en MHOCT

Ly O dekTnBHaA poTomeTpudeckan 6asa M

Las CraHgapTHas adpdekTuBHan dpoTomeTpudeckan 6asa M

N KoadpduuueHT ocnabnerns cBeToBoro NOToka %

Ny KoapdpuumeHT ocnabneHns cBeToBOro NOTOKa, W3MEPEHHbIA AbiMOMepoM c | %
HecTaHaapTHoW addekTuBHON hoTomeTpudeckoin Gasoi

Nys KoaddumupmeHT ocnabneHns cBeTOBOrO NOTOKa, U3MEpPEeHHbIN AbiMOMepoM co | %
CTaHfapTHoW addeKTUBHOW poToMeTpudeckomn bason

Pme CpeaHee adhpeKTUBHOE flaBneHne klMa

Ps ATMocgepHoe faBneHue Bo3ayxa Ana CYXoro COCTOAHUA kMa

P MolLlHocTb ABUraTens KBT

S; MrHoBeHHOe 3HaYeHue AbLIMHOCTU M1 unn %

taver OObLee BpeMs OTKNUKA c

t OnekTpuyeckoe BpeMs OTKNUKa AbIMOMEpa c

e
t Bpems oTknuka dunstpa dyHkumn Beccens c
F
ty ®dusnyeckoe BpeMs OTKINKA ONTUHECKOro AbiMOMepa c
At UHTepBan BpeMeHn Mexay nocnefoBaTeflbHbIMU 3amepamn AbiMHOCTU (=1/ | ¢

YacToTa 3amMepoB)
Ta TemnepaTypa Bo3fyxa Ha Bnycke ABuUratens K
X Tpebyemoe obLee BpeMsA OTKNMUKa c
Y; YcpeaHeHHoe 3Ha4YeHne gbIMHOCTH Mo Beccento m~1 unn %
p MnoTHOCTb aTMOCdEpHOro Bo3ayxa Afs CyXoro COCTOSHUSA Kr/m3
T KoadhdpuuneHT nponyckaHWa CBETOBOrO MoToKa %
Q MocTosiHHan Beccena OTH. einHNLa

5 YcnoBus npoBeaeHUA UCNbITaHUNA

5.1 AtmocepHbIe ycnosus

5.1.1 NapameTpbl aTMOC(EPHbIX YCNOBUIA NPU UCNbITAHUAX

HomkHbl 3MepATLCA aGConioTHasa TeMneparypa Bosayxa Ha Bnycke asuratens T, n atmocepHoe aaB-
neHune BO3ayxa Ans Cyxoro COCTOSIHUA Pg, @ 3HaYeHUe aTMOCpEPHOro dakropa f, AOMKHO BbIMMCAATLCA MO
dopmynam (3)—(5).

Onsa asurateneii 6e3 Hagaysa UM ¢ MEXaHMYECKUM HaaAYyBOM U NEePENYCKOM:

fo(2) (=)
a7 pg ) \208)

(©)
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3ta opmyna npuMeHMma Takke, Koraa nepenyck AeMCTBYeT Ha NPOTSXKEHWUM MULLL YaCTU UCTIbITAaTENb-
HOro umkna. Ecnu nepenyck Ha NpOTSDKEHUM UCMLITATENLHOMO LMKMA HE UCNOMNb3yeTcA BOOOLLE, TO AOMKHbI
NPUMEHATLCA hopmynbl (4) unu (5) B 3aBUCUMOCTUM OT TUNA BO3AYX00XNaauTens (Npu ero Hanuyuuw).

[na asurarenen ¢ TypboHaaayBoM 6e3 NPOMEXYTOHHOTO BO3AYX00XIAAUTENA AU C BO3AYX00XTaaUTE-
nem BO34yLWWHOro TMNa

0,7
e _(9)" (m)?
a5 5| - )
Ona asurareneii ¢ TypboHaaayBOM U C BO3[yX00XNaauTENEM BOASHOIO TUNA
0,7
99\ (T, \™
(2] (=) ®)
Ps 298

5.1.2 Kputepuu 0OCTOBEPHOCTH UCNLITAHUIA — YCFIOBUA UCNbLITAHUN
YT00bl MCNbITaHUA ObinM NPU3HAHLI OCTOBEPHLIMMK, HEOOX0AUMO, YTODLI NapameTp f, yaosnersopan
cneayiowemy yCrnoBuio:

0,93<f,<1,07. ®6)

Mpu ucnbiTaHMAX peKOMEHAYETCA NOAAEPXKMBATL 3HaYeHUe napametpa f; B ananasoxe ot 0,96 go 1,06.
[ononHuTenbHblE KPUTEPUU AOCTOBEPHOCTU NpuBEAeHbl B 7.3.2.3 M A.3.2.2.

5.2 MowHoOCTbL

YCTaHOBMNEHHbIE HA ABUrAaTENu BCMOMOraTenbHbIe YCTPOMCTBA, KOTOPbIE HYXXHbl TONbKO AnsA paboThbl
npusogumoro obopyaoBaHus, nepesd NPOBEAEHWEM WCMbITAHWN AOMKHbI ObITb OTKIIOYEHBI. [Mpumepamu
noao6HbIX YCTPOWNCTB SABMNSIOTCS:

- BO3AYLUHbIN KOMNpPeccop AN TOPMO3HON CUCTEMBI;

- HacoC rMApPOYCUNUTENS pyns;

- KOMNPEeCccop KOHAWULMOHEPA;

- HACOChI Pa3nNU4HbIX TMAPOYCUNUTENEN.

[ononHutencHble cBegeHns npueeaeHbl B 3.8 1ISO 8178-1.

5.3 BnyckHas cuctema aBurarens

ConpoTuBreHWe cUCTEMbI BMyCKa JBUraTens Ha CTEHAE AOIDKHO PaBHATLCA BepxHemy npeaeny o6b-
SIBMEHHOI0 M3roTOBMTENEM COMPOTUBIMEHUA HOBOrO BO3AYXOOUMCTUTENSA C TOYHOCTbIO * 10 %. YKasaHHbIW
BEPXHUI Npeaen AOMKeH COOTBETCTBOBaTb OOBLABIIEHHOMY M3roTOBUTENleM paboveMy pexumy aBuratens,
npu KOTOPOM Pacxof BO3fyxa SIBMNAETCA MakCUManbHbIM ANt JAHHOTO NPUMEHEHUA.

5.4 BbinyckHasa cuctema gBuratens

MpoTuBOAABNEHME HA BbIMYCKE, CO34aBAEMOE BbINMYCKHO CUCTEMON ABUraTens Ha CTeHAe, AOIKHO ObITb
paBHO BEPXHEMY Mpeaeny 0ObABNEHHOMO U3roTOBUTENEM NPOTUBOAABNEHUS C TOYHOCTLIO + 10 %. YKasaHHbIA
BEPXHWIi Npeaen JOMmkeH COOTBETCTBOBATL OGbABIEHHOMY U3rOTOBUTENEM pabouemy pexmumy aABuratens, npu
KOTOPOM MOLLUHOCTb ABWraTens paBHa MaKCUMambHOW OObLABMNEHHOH MOLHOCTU ANS AAHHOTO MPUMEHEHMSI.
McnbiTaHus AoMmKHbI NPOBOAMTLCA C IAYLUMTENEM, MOCKOMNbLKY OH CNOCOGCTBYET CriaXymBaHUIO NynbCaLyii 4as-
NeHust Ha BbIMyCke, CMOCOGHLIX MOBANATL HA TOYHOCTb 3aMEPOB ALIMHOCTU. KpOMe TOro, Hanuume rmyLumMTens
nossonsier obecneunts Gonee TOYHOE COOTBETCTBME MEMNIY YCMOBUAMMW UCMLITAHUIA HA CTEHAE W HA MECTe
yCTaHOBKM ABuratensi. KOHCTPyKUmMs raywmtens (T.e. ero 06bem) 10/mkHa COOTBETCTBOBATL TUIIMYHOMY YLLK~
TEro, KOTOPbLIM 060PYAYETCA ABUraTENb AAHHOTO TUNA HA MECTE YCTAHOBKM C YYETOM €70 NPUMEHEHWS.

5.5 Cuctema oxnaxaeHus

Cucrema oxXnaXKaeHus ABuratens, B yCNoBuaX CTeHa, ormkHa o6ecneunsarh noaaepxaHue Hopmarns-
HbIX pabounx Temneparyp, yCTaHOBNEHHbLIX U3rOTOBUTENEM JIBUraTens.

5.6 Cucrtema cmasku

XapakrepucTuku CMa3o4HOro machna, UCnosib3yemMoro npu UCNbITAHUSAX, AODKHbI ObITb npeacrasneHbl B
oT4yeTe Nno UCNbITAaHUAM.
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5.7 [iBuratenu c oxnaxaneHuem HagayBOYHOro Bo3ayxa

TeMnepaTypbl Oxna)kaatoLLen cpeabl M BO34yXa Ha BNycKe AOMKHbI PErMCTpUpOBaThCS.

Hactpoiika cuctemMbl OXnaxaeHust AOMKHA NPOU3BOAUTLCA BO BpeMs paboThl ABUraTens npu s3Ha4deHusax
YacTOTbl BPALLEHUs1 U HArpy3KK, ykasaHHbIX U3roToBUTENEM. SHaYEHMA TeMnepaTypbl BO34yxXa Ha BrycKke 1 co-
NPOTUBNEHUSA BO3AYXOOXAAUTENS HE AOIMKHbLI OTNNYATLCS OT 3a4aHHbIX U3rotosutenem donee yeM Ha = 4 K
n 2 KlMa COOTBETCTBEHHO.

5.8 TemnepaTtypa Tonnuea, UICNOSib3yeMoro nNpyu UCNbITaHUAX

TemnepaTtypa TONnuBa, MCMONb3YyEMOro Npu WUCMbITAHWUAX, AOMKHA COOTBETCTBOBATb PEKOMEHJaLm-
AM usrotosuTens. B cnyyae oTcyTCTBMSA Takux pekomeHaauui TemnepaTtypa Tonnuea AOMkHa OblTh paBHa
(311 £ 5) K. Temneparypa TonnMea, ykasaHHas U3rotoButenem (3a UCKIOYeHUeM CrydaeB UCMOMb30BaHUA
TAXKENbIX TONMAKUB), HE A0mMKHA npesbiwars 316 K. TemnepaTtypa Tonnuea A0MmKHa U3MEPATLCA Ha BXoAe TO-
MAMBHOMO HACOCa BbICOKOrO AAaBNEHUSI UMW B APYTOM MECTE, YKa3aHHOM M3roTOBUTENEM; MECTO U3MEPEHUSA
AOMKHO BbITb yKasaHo.

6 TonnuMBO ANA NcnbITaHUN

XapakTepucTukn TONMNMBA OKa3bIBAKOT BIMSIHWE HA COAEeMKaHMe BpeaHbiX BbiIDpoCcoB aBurarens. Moaro-
My XapakTepuCTUKN TOMNNBA, UCMONb3yeMOro nNpu UCNbLITAHNAX, AODKHbI ONPEAENnATLCH, PErMcCTpMpoBaTLCA
W BKMIOYaTbCA B OTYET NO UCMbITAHUAM. KOraa mcnonb3yloTCs 3TAnoHHOrO BMAA TONNWMBA, NPUBEAEHHbIE B
ISO 8178-5, HeobxoamMmMo ykasaTtb 0603Ha4YeHNe JAHHOTO 3TANOHHOIO TONNMUBA U €ro COCTaB NO pe3ynbratam
aHanu3a. [ns Bcex octanbHbIX BUAOB TOMMMBA 4OMMKHbI PErMCTPUPOBATLCA UX XapakTePUCTUKU, NEPEUNCTIEH-
Hbl€ B COOTBETCTBYIOLLMX TUMOBLIX Tabnuuax ISO 8178-5.

BeiGop TONnMBAa 3aBUCUT OT LUEMNW UCTbITAHWIA. ECnn 3auHTepecoBaHHble CTOPOHBbI HE JOTOBOPUITUCE 00
MHOM, BbIOOP TONMMBA ANA UCTLITAHWUI AOMKEH NPOU3BOAUTLCA B COOTBETCTBMU C Tabnuuen 2. B cnyyae ot-
CYTCTBUS HY>KHOTO 9TaSIOHHOIO TOM/MBA AONYCKAETCA UCMONb3OBaHWEe APyroro TONSMBa, N0 CBOMM CBOMCTBaM
A0CTaTOYHO GMM3KOro K 9TanOHHOMY. XapakTepucTukn BbiIGpaHHOTO TONAKMBA A0SMKHLI ObITb NpoAeKNapupoBa-
Hbl 3aUHTEPECOBAHHbIMU CTOPOHAMMU.

T a6 nwuya2— Bulbop Tonnuea Ans UcneiTaHUii

Lienb ucnbmranumn 3auHTepecoBaHHblE CTOPOHbI BbiGop Tonnuea
MpuemouHble ucnbiTaHus (ceptudu- | OpraH no ceptTudukayum OTanoHHoe ToMnMBO (eCcrim OHO orpe-
Kauus) M3roToBuTENb UMM NOCTaBLLMK JereHo)

MpombilneHHoe TonnuBo (ecnu aTa-
NOHHOE TOMMUBO He ONnpe/ieneHo)

lMpuemo-caaTodHbIe UCNbITaHUSA MsroToBuTerns Uiv NocTaBLLUK MpombllLneHHoe TonnueBo, onpefe-
3aKa3yuK Unu UHenekTop neHHoe narotoBUTenem?
McenepgosaHue/goBogka 3710 MOryT BbITb: B 3aBucUMOCTU OT Uenei ucnbITaHuii
- U3roTOBUTEND,

- ncecnepoBatesibckas opraHusauusa,
- NOCTaBLWUK TOMJSIMB U MaCeNn U T. N.

3) 3aKa3quMKn U MHCTIEKTOPL! AOIKHBI MMETL B BUAY, UTO 3HAYEHNS BPeAHbLIX BLIGPOCOB, NOMyYeHHbIE NPU NCMOMb-
30BaHUU NPOMBILLIIEHHBIX TOMNUB, He oBsi3aTenbHO GyAyT yKnafbiBaTeCA B AONYCTUMblE NpeAent!, Npeanonaratolme
UCNonNb3oBaHUE 3TasNIOHHOIO TOMNUBA. XapaKTepUCTUKW TOMNIMBA, UCNOMb3YeMOro NpU NpoBeAEHUM NPUEMO-CAATOMHBIX
UCNbITaHWIA, AOMXKHBLI OTBe4aTb TpPeGOBaHNAAM U3rOTOBUTENS ABUrATENS, YKasaHHbIM B €ro TEXHWHECKOH AOKYMeHTaLuu.

7 U3meputenbHoe 060pyaoBaHMe U TOYHOCTb U3MEPEHUN

7.1 O6ume nonoxxeHms

Mpu uamepeHusx AbIMHOCTU OTpaboTaBLUMX ra30B ABUraTENsA HA CTeHAE C Harpy304HbIM YCTPOWCTBOM
AOMKHO UCMOMbL30BAaTLCA NMEPEUYUCNIEHHOE HWke obopyaoBaHue. ObopyaoBaHue ANSA U3MEPEHUA AABNEHUA
M TemnepaTypbl B HaCTOALLEM CTaHaapTe noapo6GHO He paccmaTtpuBaeTcs. [NpuBoaaTca nNuwb TpeboBaHUA K
TOYHOCTU 000pYAOBAHUSA, UCTIONBL3YEMOTO ANA U3MEPEHUA AbIMHOCTH (7.4).

6
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7.2 Tpe6GoBaHUA K Harpyxarwuemy yCTPpOMUCTBY

Harpyxaiowiee ycTpoicTBo, MCNoNb3yeMoe Npu UCMbITAHUSAX, AOMKHO obecneyunBaTb BO3MOXHOCTb Bbl-
NOSIHEHNA UCNLITATESbHBIX LUKNOB, YKa3aHHbIX B NpunoxeHusax A u B. TpeboBaHuss K HENMMHENHOCTU UCMbI-
TaTenbHOro Unkna AenCTByIOT TONLKO B CRy4ae UCNONb30BaHUS SNEKTPUYMECKOro AMHaMoOMeTpa. Annaparypa
ANA N3MEepeHnn 4YacToTbl BPALLEHNA U KPYTALLEro MOMEHTa 0rpkHa obecneumBaTtb TOHHOCTb UBMEPEHUN, He-
06x0aUMYI0 ANA NPOBEAEHUA UCNBITATENBbHOMO LMKNA, YKa3aHHOTO B NpUoXeHusAx A u B. MepuoanyHocTb U3-
MEePEHNI YaCTOTbl BPALLEHUS U KPYTALLEr0 MOMEHTA [10iDkHa ObiTb He MeHee 1 'l. TOYHOCTb U3MEPUTENBHOTO
o60pyaoBaHWA AOMKHA ObITb 4OCTATOMHOMN ANA TOTO, YTOOLI 3HAYEHUSA AONYCTUMOMN NOFPELLUHOCTU U3MEPEHUS,
npuseaeHHble B Tabnuue 3, He OblnNK NPEBbILLEHDI.

T a6 nuuya3— MNpeaernbHo JONYCTUMBIE OTKNOHEHWUA NPU U3MEPEHUN NMapaMeTpoB ABuUrarensi

MpeaenbHO AONYCTUMOE OTKIIOHEHWEe
. MNepyoAnMYHOCTL KanMGpoBKHU,
MapameTp (B NpoUEHTax OT MakcUMarbHbIX 3HaYeHUI MecsLeR
ANa aaHHoro asuratens no 1SO 3046-3) Le
YacToTa BpalleHus gsurarens +2% 3
KpyTawmin MOMeEHT +2 % unun + 5 Hvd) 3
MollHocTb +3% He TpebyeTcs

3) BorbLUee M3 3TUX ABYX 3HAUEHUIA.

7.3 OnpeaeneHve ALIMHOCTH

7.3.1 O6WwMe nonoxeHua

OnpegeneHne AbIMHOCTM HA NEPEXOAHBIX PEXUMAaX AOSMKHO NPOBOAUTLCA C MOMOLLbIO 4bIMOMEPOB Of-
TMYECKOro Tuna. Ons 9Toro MOryT UCNOnb30BaTbCA ONTUYECKUE AbIMOMEPDLI CReayoLWMX TUNOB: NPOXOAHLIE,
BbIXOAHbIE MOMHOMOTOYHbLIE U BbIXOAHbLIE YACTUYHO NOTOYHbIE. TpeGoBaHUA K ONTUYECKMM AbIMOMEPAM YKa-
3aHHbIX TPEX TUMOB NPUBEAEHbI B pasaene 11 HacToAwWero ctaHaapra, a Takke B pasaenax 6 n 7 1ISO 11614.
MonpaBska no TemnepaType Ha NePEXOAHbLIX pexmumax opuumanbHo He yTBEPXKAEHA, NOITOMY Takas nonpaska
B OTHOLUEHWUM U3MEPEHUSA AbIMHOCTM B HACTOSILLMIA CTAHAAPT HE BOLUMA.

7.3.2 Tpe6oBaHUA K ONTUYECKUM ObIMOMEpaM

7.3.2.1 O6Lume nonoxeHus

Mpu u3amepeHun AbIMHOCTM MCNOMb3YETCS CUCTEMA U3MEpPEHMA U 00paboTKM AaHHbIX, COCTOALAA U3
TPEX OCHOBHbIX KOMMNOHEHTOB. OTU KOMMNOHEHTbI MOTYT ObITb BbINOMHEHbI B BUAE OTAENbHbIX Y3510B MO0 Mo-
ryT 6biTb 06beanHeHbI B €AUHbINA y3en. TakKuMu KOMMOHEHTAMMU SIBASIIOTCA:

- NOMHONOTOYHbIA MIIU YACTUYHO MOTOYHBLIA ONTUYECKUI ALIMOMED, YAOBIETBOPAIOLMIA TpeboBaHUAM
HacTosiLero nogpasaena. NMoapobHble TpeOOBaHMA K ONTUMECKUM AbIMOMEPaM NpuBeAeHbl B pasaene 11 Ha-
cTosiLero craHaapra u B 1ISO 11614;

- YyCTPOMCTBO 00paboTkM AaHHLIX, CNOCODHOE BbLIMOMNHATL (DYHKUMKU, nepevucneHHoie B 10.2 u 10.3,
a TaKke B npunoxeHuu D;

- NPUHTEP U/MNKN SNEKTPOHHOE CPEeACTBO XPaHEHUs1 MH(bopMaLMK, CNOCOBHOE 3anucbiBaTb U BOCMPOU3-
BOAUTb NapameTpbl AbIMHOCTH, NEPEYUCIEHHbIE B NPUIOXeHUax A, B u C.

7.3.2.2 HenuHenHoCTb

HennHenHoCTb onpeaensioT kak PasHOCTb MEXAY BENMUYUHOW, U3MEPEHHON C NMOMOLLBIO ONTUYECKOTO
AbIMOMEpPA, U €€ ITANOHHbLIM 3HA4YEeHUeM, NOYHEHHbIM Npu KanMbpoBke. HeNnUHEHOCTb He JOPKHA NPEBbI-
watb 2 % BenM4UMHbI KOachduumeHTa ocnabneHus.

7.3.2.3 Opend HynA

Opelid Hyns B TeueHue ogHOro Yaca nubo B TeuyeHMe BCEr0 BPEMEHM UCMbITaHWI (CpaBHUBAETCA C
MEHbLUUM W3 YKa3aHHbIX ABYX NEpPUOAOB) HE AOSPKeH npeBbiwath £ 0,5 % koadduumenTa ocnabneHus unm
2 % OT NONHOW LWKanbl npubopa (CPaBHUBAETCA C MEHbLLIEN U3 YKa3aHHbIX AIBYX BENUYMH).

7.3.2.4 lWkana n guana3oH U3MepeHns ONTUYECKOro AbiIMoMmepa

Lkana onTuyeckoro ALIMOMEpA, rpaaympoBaHHasl B eamHuuax koadduumenta ocnabneHmsa CBETOBOro
NoToKa W/unu Nokasarensi NOrNoLUeHNs, A0MKHA OXBaTbIBaTh AUANA30H U3MEPEHUs], JOCTaTOUHbIN ANs onpe-
AeneHuns AbIMHOCTU oTpaboTaBLUMX ra3oB ¢ He06X0AMMON TOMHOCTLIO. LieHa AeneHusi He omKHa NpeBbILAaTh
0,1 % oT NONHOro AManasoHa LuKanbl.

dortomeTpuyeckas b6asa npubopa aomiHa ObITb JOCTATOUHON AN U3MEPEHUs AbIMHOCTM Takum obpa-
30M, YTOObI BAUSAHME NOTPELUHOCTEN KanMbpoBKU, M3MEPEHUI U PACYETOB ObINO CBEAEHO K MUHUMYMY.
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7.3.2.5 Bpems oTknuka npubopa

dusnyeckoe BpeMs OTKMIMKa ONTUYECKOro AbIMOMEpPA He AOMKHO npesblwaThb 0,2 ¢, ero anekTpuyeckoe
BpeMs OTKNnKa He AomkHOo npesbiwarts 0,05 c.

7.3.2.6 TpeboBaHus k Npo6ooTOopy ANst YaCTUYHO NOTOYHbIX ALIMOMEPOB

Ycnosus npo6ootbopa AomKHbI yAOBNETBOPATL TpebGoBaHuam 11.3.

7.3.2.7 NcTovHMK cBETa

WcTouHnK cBeTa 40OMKeH yaoBneTBOpATL TpebosaHusam 11.2 n 11.3.

7.3.2.8 HentpanbHo-cepble CBETOUNLTPSI

KoadhdpuumeHt ocnabneHns HenTpanbHO-CEPbIX CBETOMUMBTPOB, UCMONMb3YEMbIX ANA KanubpoBKuU U
NpPOBEPKM AbIMOMEPOB, AOIMKEH ObITb M3BECTEH C TOYHOCTLIO A0 = 1 %. HOMMHaNbHasA BenuumHa Koadu-
uueHTa ocnabneHus Takoro CBeTounbLTpa AOMKHA NPOBEPATLCH HE PEXEe O4HOro pasa B rog ¢ NMoMOLLbIO
3TanoHa, NPOMCXOXAEHUEe KOTOPOro nNoaAaeTcs MPOBEpPKe B COOTBETCTBMU C HALMOHAMbHBLIM UMM MEXAyHa-
POAHLIM CTaHAAPTOM.

MpwnMedaHne—HeTpanbHo-cepble CBETOMUNLTPLI ABMAIOTCA NPELU3NOHHBIMI YCTPOUCTBaMK, TpebytowmumMm
KpaliHe akkypaTHoro oGpalleHusi Mpu Ux ucnonbaoBaHuu. ObpallaTbes ¢ HUMU CeayeT ¢ GOrbLLOK OCTOPOXHOCThIO, He
Jonyckas NosiBfieHNs LapanuH Ha CBETOUNETPE UITW ero 3arpsisHeHus.

7.4 TOYHOCTb

Kanu6poska Bcex N3mepuTenbHbIX NpUOOPOB A0MKHA NPOBOAUTLCA B COOTBETCTBUM C MEXAYHAPOAHbI-
MU cTaHZapTamu (Mnv HauMoHanbHLIMU CTaHAApPTaMu, B ClyYae OTCYTCTBUSI COOTBETCTBYIOLLMX MeXAYHapoa-
HbIX CTaHAAPTOB) U YAOBNETBOPATL TpeboBaHUAM, NPUBEAEHHLIM B Tabnuue 3.

8 KannbpoBka onTU4ecKoro gbimomepa

8.1 O6uwme nonoxeHus

KannBpoBka ONTUYECKOro AbIMOMEPAa AOMKHA NPOBOAUTLCA C NEPUOANYHOCTLIO, 40CTaTOMHON Ans obe-
creyeHust TOMHOCTU nNpubopa B COOTBETCTBMU C TpeBoBaHUAMM HacTosLIero ctaHagapra. [pu aToM AOIKeH
MCNONb30BaTbCA NOPAAOK KAanMOPOBKU, ONUCaHHBIN B 8.2.

8.2 Mopsaaok KanuopoBKK

8.2.1 Bpema nporpeBa

Bpewmsi nporpesa u crabunusaumu npubopa AOHKHO COOTBETCTBOBATL PEKOMEHAALMAM U3rOTOBUTENS.
Ecnn ontuyeckuit AbimoMep CHabeH CUCTEMON OMUCTKM BO3AyXa AN NpeaoTBpaLleHns HaKoNeHUs caxu
Ha ONTMYEeCKUX MOBEPXHOCTAX Npubopa, TO 9Ta CUCTEMA AOMKHA ObITh BKIIOYEHA U HACTPOEHa B COOTBET-
CTBUU C PEKOMEHAALMAMU U3FOTOBUTENS.

8.2.2 MpoBepka HENTMHEMHOCTHN

Mpu pabote oNTUYECKOrO ALIMOMEPA B PeXMME U3MepeHus KoadduumeHnTa ocnabnexust u npu oTcyT-
CTBUM NPENATCTBUIA Ha MyTU Nnyya CBETA NPUOOpP HACTpaMBaeTCs Takum 0Opasom, UTOObI ykasaTens B 9TOM
pexxume Haxogunca Ha otmeTke (0,0 £ 0,5) %.

Mpu paboTe oNTUYECKOro AbIMOMEpPA B PeXUMe uamepeHust koadduumueHta ocnabneHuns n npu ycno-
BMU, UTO HUKaKME Myyn CBETA HA NPUEMHUMK HE nonajait, npubop HACTpaMBaeTCs Takum 00pa3oM, YToObI
yKasaTternb B 3TOM pexume Haxogunca Ha otmeTke (100,0 £ 0,5) %.

HenuHenHoCTb ONTUYECKOro AbiIMOMEpA B PeXMME U3MepeHuna koaduynerta ocnabneHns gomkHa ne-
pPUOAUYECKN KOHTPONUPOBATLCA B COOTBETCTBUM C PEKOMEHAALMSAMU U3rOTOBUTENSA. [INa 9TOro B ONTUYECKUIA
ObIMOMED BCTaBMAETCA HEUTPanbHO-CEPbI CBETOUNLTP € koadhbuuneHtom ocnadnenus ot 30 % go 60 %,
yaosneTeopsawowmin TpebosaHusam 7.3.2.8, nocne Yero (ouKCUpyoTca nokasaHus npubopa. OHKU He JOSDKHbI OT-
NnYaTbCs OT HOMUHANBLHOrO KO3 ULMEHTa OcnabneHns HenTpanbHO-ceporo ceetodunsTpa bonee Yem Ha
+ 2 %. ECnn HeNnWHEMHOCTb MPEBbLILLAET YKa3aHHY BENUYMHY, Npubop nepea AanbHEeRLWwmnM UCNonb30BaHUEM
JOMkeH ObITb OTPErynupoBaH.

9 Mopsaok npoBeAeHNA UCNbITAHUN

9.1 YcTaHOBKa M3MEPUTENIbHOIO 060pyA0BaHUA

OnTUYeckuini AbIMOMEP U NPOBGOOTEOPHUKM, €CNU OHU UCMOSILb3YIOTCS, JOJDKHbI YCTaHABNUBATLCS MO-
crne rMyLMTENs UMW BHELLHENO YCTPOMCTBA raso0uUCTKK (MPU €ro Hanm4yum) B COOTBETCTBUM C MHCTPYKLIMAMM

8



rOCTISO 8178-9—2014

npoussoauTens npubopa no ero ycraHoske. Kpome T10ro, B 3aBUCUMOCTU OT KOHKPETHOTO MPUMEHEHUS, OHU
OOIDKHbI YyAOBNETBOPATL Tpebosanuam pasgena 10 ISO 11614.

9.2 KanubpoBKa onTU4ecKoro AbimoMepa

Mepen npoBeaeHuem KanMGPOBKKU MO HYNIEBOMY U MAKCUMAarbHOMY 3HAYEHUAM U3MEPSAEMON BENUYUHBI
HeoBX0MMO BbIMONMHUTL NPOrPeB U CTabunn3auuio ONTUYECKOTO AbIMOMEPA B COOTBETCTBUN C MHCTPYKUUAMU
usrotoButensi npubopa. Ecnu onTu4ecknii AbIMOMEP CHaABXEH CUCTEMON OUMCTKM BO3ayxa AnsA npeaoTepa-
LLIEHMS1 HAKOMNIMEHUA CaXM HA ONTUYECKUX MOBEPXHOCTAX NpuBopa, TO AaHHAA CUCTEMA AOSKHA BKNIOYATLCA U
HacTpauBaTbCA B COOTBETCTBUU C PpeKOMEHAALMAMMN U3TOTOBUTENA.

KanubpoBka no HynesoMy U MakCUMarnbHOMY 3Ha4YeHUAM AOMKHA NPOU3BOAUTLCA NO KOS PULMEHTY
ocnabneHus, Tak kaKk B 9TOM peXxuMe Ha LUKane CyLUeCTBYIOT ABE HaAEXHO onpeaensemMble ONopHbIE TOYKK
ana kanubposkn — 0 % u 100 % koadbduumeHTa ocnabnenus. Mocne 3Toro ¢ 4OCTATOMHON TOMHOCTLIO Bbl-
YMCIIAETCA NoKasaTenb NOrNOLEHUsI N0 U3MEPEHHOMY KoadhduumeHTy ocnabnenus u L, (npeaocraenserca
n3rotosutenem), 3atem npubop NepeBoanTCA B PEXUM U3MEPEHUS K AN NPOBEAEHUS UCNIbITAHUMN.

Mpubop cnepyet oTperynupoBatb Takum 006pasom, 4ToGbl NPU OTCYTCTBUM NPENATCTBUI HA NYTH ny4a
cBeTa ero nokasanue (koadduuueHT ocnabnenus) Haxoaunock Ha otmeTke (0 + 1) %. Janee npubop cneayer
oTperynupoBartb Takum o6pa3om, 4ToObl Npu NONHOM BNOKUPOBAHUM CBETA OT UCTOYHUKA €ro ykasaTesnb Ha-
xoauncs Ha otmeTke (100 £ 1) % koadpcbuumeHTa ocnabneHus.

9.3 UcnbiTaTenbHbIN LUKN

Osuratens A0MKEH NPOXOAUTL UCTILITATENBHBIW LMK B COOTBETCTBUU C UHCTPYKLMAMU, NPUBEAEHHBIMU
B NpunoxeHusax A, B, E u F, ¢ yueTom 3ameyannin, npuBeaeHHbIX B Npunoxexum C.

9.4 Onpegenenue 3a¢pexTnBHON poToMeTPUUECKON 6asbl (L)

YyacTku, npoxoaMMbie Ny4OM CBETA MO NYTU OT UCTOYHMKA K CBETONPUEMHUKY, rae 3aAbIMNEHne OTCYyT-
CTBYET, NpK BbluMCNEeHUN 3heKTUBHON (POTOMETPUUECKON Ga3bl He yuuTbiBalOTCA. ECNK nyy OT UCTOYHMKA
CBETa AbIMOMEpA PaCMNONOXEH JOCTATO4HO 6nmn3ko (Gnuxe 0,07 M) K BbIXOAy M3 BbINYCKHON TPYObI, TO NO-
nepevyHoe cevyeHue [bIMOBOro NoToKa, NMpoxXoAsLlero Yepes onTM4eCckun AbIMOMED, NOYTH HE OTNUYAETCa OT
pa3mepa BbIMyCKHON TPyDObl HA €€ BbIXOAE, U3MEPEHHOTO B HanpaBneHun nyya. MNpakruyecku aToT pasMep
onpeaensieTca nyTeM HENnocpeacTBEHHOIO U3MEPEHUS BbIXOAHOIO CEYEHMUS BbIMYCKHOW TpyObl. UTOObLI 06€-
CMeYnTb M3MEpPEHUE AbIMHOCTU C MOTPELHOCTLIO (N0 KoadduumeHTy ocnabnexus) B npegenax + 2 %, He-
06xoaumo onpeaenuTb L, ¢ NorpelHocTbio He Gonee + 6 %. (HanGonbLuyto norpeLiHoCTb UMEET MECTo npu
BenuunHe koadduuneHta ocnabneHus nopsaka 60 %, npu Apyrux 6GOMNbLUMX UMM MEHbLUMX 3HAYEHUSX KO-
adpuumenTa ocnabneHns 4onyckaeTca 6onee BbICOKAsA NOrPELUHOCTL onpeaeneHus Ly). Mpy MuHuMansHo
aonyctumoii (0,038 M) BenuumHe ctaHaapTHON ahpekTUBHON hoTOMETPUYECKON Basbl NOrpeLuHoCTb + 6 %
coorBercTByeT + 0,002 m.

Kak npaBuno, 4OCTaTOMHO TPYAHO, OCOGEHHO MPU UCTLITAHUSIX HECKOMNBKUX paboTalomx ABUratenen
Ha MecTe yCTaHOBKW, HEMOCPEACTBEHHO 3aMepPUTb BbIXOAHbIE AUAMETPbI UX BbIMYCKHLIX TPYO. [oaTomMy npu
OTCYTCTBMMW BO3PaXKEHUIN CO CTOPOHbI U3rOTOBUTENS ABUraTens, MOXXHO PaCCMOTPETbL BapuaHT HapaliMBaHus
nx o6LLel BbINYCKHOWM TPyObl AONOMHUTENLHON CeKUMEN, AnHA KOTOPOW COCTaBIsET OT Tpex 40 TpuauaTu ee
anametpos. CoeauHeHNE BbIMYCKHON TPYObl C AONOMHUTENBHON CEKLMEN AOMKHO ObITb ra3onmnoTHbIM, BO U3-
GexxaHune pasbaeneHus oTpaboTaBLUMX ra30B BO3AYXOM.

[ns GONbLUMHCTBA TUMMYHBIX KOHCTPYKLIMA BbIMYCKHOM TPYGbI BENMUMHA L, C AOCTATOMHON TOYHOCTbIO
MOXET ObITb ONPEAeneHa no pasMepam Hapy>KHOW BbIMYCKHON CUCTEMbI, UBMEPUTb KOTOPbLIE HE COCTaBNAET
Tpyaa.

10 OueHka NoNny4YeHHbIX JaHHbIX U pacyeTbl

10.1 OueHKa NONy4YeHHbIX AaHHbIX

10.1.1 O6wme Tpe6OBaHMA K U3MEPEHUAM AbIMHOCTHU

Yacrora namepeHuit AbIMHOCTM AOIKHA COCTaBNATL He MeHee 20 Mu. MNapameTpbl AbIMHOCTU OMKHbI
pernctpnpoBaTtbcs B popme nubo koadhcduumeHta ocnabnenus (N), nubo nokaszatens nornowiexus (k). Name-
PEeHHble 3HaYeHUs AbIMHOCTU (KoadhduumeHTa ocnabneHus) AOMkHbl ObiTb NPeobpa3oBaHbl B COOTBETCTBY-
OLLMe BENUYUHBI ABIMHOCTHU, C NONPaBKaMu Ha pasHuly B POTOMETPUYECKON Ba3e ONTUYECKUX AbIMOMEPOB
(10.1.2—10.1.4). MNMonpaBkK Ha NAOTHOCTbL aTMOCKEPHOr0 BO3AyXa BHOCATCS, NMPU HEOBXOAMMOCTU, TONBKO
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B BeNMUYMHy nokasarens nornoweHus (10.3). 3atem napamMeTpbl AbIMHOCTU 00pabaTbiBalOTCA C NMOMOLLLIO
anroputma beccens, kak 9170 onucaHo B 10.2 n B NnpunoxeHuu A.

OnnHa nuHun npo6ooTGopa He AOMKHA BNUATb HA KPUBYIO AbIMHOCTH (10.3). OaHako gaxke ecnu aAnuHa
nuHKUM npo6ooTdopa u He BNUSET Ha POPMY 3anMCbIBAEMOI KPUBOW, OHA MOXET BMUSTL HA MHTEpBAan Bpe-
MEHU MeXAy MOMEHTamu 06pa3oBaHMA AbiMa U U3MEPEHUS NapaMeTpoB AbIMHOCTU. [pu aHanuse 3anucei
[JOIMKHbI YYUTLIBATLCA BCE 3anasfblBaHUsi, CBA3aHHbIE C NPOXOXKAEeHWeM OTpaboTaBLUMX ra3oB Yepes BbIMyCK-
HYIO CUCTEMY.

3aTem paccUnUTLIBAIOTCS 3HAYEHUS AbIMHOCTM COTrNMAacHO NPUIOXEHUIO A.

10.1.2 3akoH Bapa-JlambepTa

COOTHOLLEHNA MeXaY KOI(PMLUMEHTOM NPONycKaHMsa, nokasarenem nornoweHnsa n sdekTuBHoOM ¢o-
TOMeTpu4yeckon 6a3on onpegenaoTcs 3akoHom bapa-Jlambepta no copmyne

T —KL,
100 ¢ @

Ona onpegeneHusa koadduuymneHtTa nponyckaHnua U kosddpuuyneHta ocrnabneHnsi MCNONb3yeTcs COOT-
HOLLEHME MeXay STUMU NnapaMeTpamMu, BelpaxeHHoe popmyron,

N=100-1. ®)
N3 cbopmyn (7) u (8) cnepyer:
N Lis
_ _(1_Na L
Njs =100]1 (1 100) A, 9)
—_ "V nf1-Na
k= Ls In(1 100)_ (10)

10.1.3 O6paboTka pe3ynbLTaTOB UCNbITAHUNA

OB6paboTka pe3ynsratoB HEMOCPEACTBEHHbIX M3MEPEHUI B MapaMeTpbl AbIMHOCTU, PETMCTPUPYEMbIE B
NPOTOKONE UCNbITAHWUI, NPOU3BOAUTCA B ABa aTana. [MoCKoNbKy BENUYUHOW, HENOCPEACTBEHHO U3MEPSIEMON
NoObIM ONTUYECKUM AbIMOMEPOM, SIBNAETCA KOIPMUUUEHT NPONYCKaHUSA, HA NEPBOM 3Tane Npou3BOAMUTCS
npeobpasoBaHue koadduumneHTa nponyckaHus (t) B koadduumueHT ocnabnexnus npu GakTuHecKkoOM 3HaYEHUN
9(pheKkTMBHON (hoTOMETpUYeckon Basbl (V) ¢ NOMOLLLIO ypaBHeHUs (8). B GONbLUNHCTBE ONTUHECKMX AbIMO-
MepoB 3TO NpeobpasoBaHue NPOU3BOAUTCS aBTOMATUYECKN.

Ha sTopom sTtane npoucxoaut npeoGpasosaHne N, B HYXHbIE eANHULbI, KOTOPble OyAYT BKIOYEHbI B
0TYeT. 3T0 Npeobpa3oBaHNE BbIMOMNHAETCA CneayLmMM 06pasoMm.

Ecnu pesynbsratbl U3BMEPEHMUIA A0MKHbI PETMCTPUPOBATLCA B BUAE KOadduumeHTa ocnabnexus, To ¢ no-
MoLbto chopmynbl (9) koadhduumeHT ocnabneHus npu HakTUYECKoM 3HaYeHUM 3PEKTUBHON POTOMETPUYE-
ckoii 6asbl (V) NepecumnTLIBAETCA B KOSMPUUMEHT 0CnaGneHns Ans CTaHAapTHOMO SHaYeHNUst 3MDEKTUBHOM
¢otometpuyeckon 6asbl (N,g).

MpumeyvyaHune— Bcnyyae coBnageHnsa ctaHAapTHOMO M hakTUYECKoro 3Ha4eHnin 3 PeKTUBHON POTOMETPU-
Yeckon 6asbl (T. €. Nyg = Np), HeoOx0AMMOCTb B BLINOIHEHUM BTOPOro aTana oTnajaer.

Ecnu pesynbsrarbl MU3MEPEHWI AOIMKHbI PETMCTPUPOBATLCA B BUAE MOKa3aTens norfoweHns, UCrorb3y-
erca chopmyna (10).

10.1.4 BennuuHbl, Ucnonb3yemble B pacueTe 3(ppeKTUBHON (POTOMETPUUYECKON Gasbl

Ons pacyeta no dopmyne (10) ucnonb3yerca pakTudeckoe (M3MepeHHoe) 3HayeHne 3PdeKTUBHON
¢horomeTpuyeckoii 6asel (L,). Ana pacyeTa no hopmyne (9) MCNOMNb3YOTCA 3HaUYeHUs L, 1 CTaHaapTHOM adb-
(hekTuBHON poTOMETpUUECKON Baskl L 4.

B NOMHONOTOYHBIX BLIXOAHbLIX ONTUHECKUX [1bIMOMEPAX BENUYNHA L, 3aBUCUT OT KOHCTPYKLMW BbIMYCK-
HOV TPYObl. ANs NPAMOV BbINYCKHOW TPYObl KPYIIOro Ce4eHMs 3Ha4YeHne L, paBHO ee BHYTPEHHEMY AuameTpy.

B 4acTuyHO NOTOYHBIX (MPOBOOTOOPHBIX) U NOMHONOTOYHBLIX MPOXOAHLIX ONTUYECKUX AbIMOMEpPAX BENU-
YnHa L, 0AHO3HAYHO OMpeaensieTcs napamerpaMu U3MEPUTENbHOM Kamepsbl U KOHCTPYKLWEN CUCTEMbI BO3-
AYLIHOW NpoayBku. B crniydae npuMeHeHUs Takux AbIMOMEPOB ANsA OnpeaeneHns L,, cneayet nonb3oBarbecs
[AaHHbIMK, COOBLLAaEMbIMU UX UTOTOBUTENSMU.
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OGbI4HO HeoOxoaMMas TOYHOCTL onpeaenenus L, coctaenser 0,002 M, 4ToGbl MOXHO Obino onpeae-
nuTb KO3hpuumneHT ocnabneHns ¢ NOrpeLlHoOCTLIO He 6onee + 2 %.

MNokasaHus onTuyeckoro Abimomepa (B Buge koacpduumenta ocnabneHuns) sasucar ot adpdeKkTuBHON
doTomeTpuyeckoii 6asbl npubopa. MNMockonbKy NpeaensHO A0NyCTUMbIE 3HaYeHUA KoadhduuueHTa ocnabne-
HUSA MOTYT 3a4aBaTbCs B OTHOCUTENbHbIX BENUYMHAX (MPOLEHTAX), OHM A0KHbI ObITh OTHECEHbI K CTaHaapT-
HoW adppeKkTuBHOM hoToOMETpUUECKo 6ase (T.e. auamerpy TpyObl), Ans KOTOPON 3TU NPeAEnbHO AONYCTUMbBIE
3Ha4yeHuA 3apaiorcs. Utobbl MOXHO ObINO KOPPEKTHO CPABHUBATh PE3ynbTarbl MSMEPEHWit ALIMHOCTH, B OT-
YyeTax OHW AOMKHbI NPUBOAUTLCA B BuAe koddpduumenta ocnabneHus, onpeaenseMoro npu CTaHaapTHbIX
3HaYeHnAX achhekTUBHON hOTOMETPUYECKOI 6asbl (L 4g), NPUBEAEHHBLIX B Tabnuue 4.

Tabnuya 4 — CraHgapTHble 3HaYeHUs 3 PEKTUBHON HhOTOMETpUdeckoit 6asbl

MouyHocTb ABuraTens CraHgapTHas addbekTBHan hoTomeTpuieckan 6asa

P, kBT L AS, M

P<37 0,038

37<P<75 0,05

75<P<130 0,075
130 <P <225 0,1

225 <P <450 0,125

P =450 0,15

Uto6bI Nonb3oBaTbcsl TABNULUEN 4, MU3MEPSITb MOLLUHOCTb ABUratens He 06s3aTenbHO. MOLLHOCTb 06bIY-
HO MOXHO Yy3HaTb NM60 M3 AaHHbIX HA 3aBOACKOI Mnbae, MO0 U3 pyKOBOACTBA MO JKCMsyaTaumu u obeny-
XKUBaHUIO, NMMBO 13 HbopMaLIMK, UCNONB3YEMON NPU CEPTUMUKALMOHHLIX UMM TUMOBLIX UCTILITAHUSIX ABUTA-
Tenen. Ecnn mowHOCTL ABUrarens onpeaenuTb He yAaeTcs, TO OLEHUTb er0 COOTBETCTBUE TPeOOBaAHUAM MO
ObIMHOCTU, 3a4aBaemMbiM B BUAe npeaenbHO A0NyCTUMOro koadduuymeHTa ocnabneHums, HEBO3MOXHO.

10.2 Anroputm Beccens

10.2.1 O6wWwMe NOSOKEeHUnA

Anroputm Beccens uCnonb3yeTcs AnNA pacHeTa yCpeaHEHHbIX BENUYUH AbIMHOCTY MO pe3ynbratam us-
MEPEHUI €e MTHOBEHHbIX 3Ha4YEHUIA. OTOT anropuTM MOXeET ObITb UCNONL30BaH AN PacyYETOB Kak koadduLu-
eHTa ocnabneHus, Tak U nokasaTens norrnoweHus. Ecnu senuunHa koadpduumeHTa ocnabneHusi CoCTaBnsieT
meHee 40 %, JaHHbIN anropuTM MOXET GbITb NPUMEHEH K CUrHany koadduuueHTa ocnabneHust ¢ npeHebpe-
XKUMO Marnomn NorpeLlHocTbio. GyHKUMOHaneHo anroputM Beccena amynupyeT punbTp HUKHUX YacTOT BTOPO-
ro nopaaka. Ero ucnonb3oBaHue npegnonaraet BblMucneHme koadpduumeHToB MeToqom utepauuu (nocne-
AoBaTenbHbIX NMPUBINKEHUI). 3TN KOIPDULUEHTHI 3aBUCAT OT BPEMEHMN OTKIIMKA CUCTEMbI bIMOMEpPA U OT
YacTOoThl M3MEPEHUiA. MoaTOMyY Npu NM0BOM UBMEHEHWUN BPEMEHU OTKIIMKA CUCTEMbI AibIMOMEPA W/UMK 4acToThbl
NU3MEPEHMIN pacyeTbl, NpuBoanmMble B 10.2.2, cneayeTt NOBTOPUTD.

10.2.2 Pacuyet BpeMeHU OTKIMUKa (PUnbTpa U NOCToAHHbIX Beccens

TpeGyemoe Bpems oTknuka punetpa Beccens () ABNAETCA (hyHKUMEN (DU3MUECKOTO U INEKTPUYECKOro
BPEMEHM OTKIMKA CUCTEMbI OMTUYECKOTO AbIMOMEpa (CornacHo onpeaeneHuto, npuseaeHHoMy B 3.7.3), a Tak-
e TpebyeMoro o6Luero BpeMeHn oTknunka X u MoxeT ObITb HAWAEHO U3 BoipaxeHus (11)

t,:=,,X2—(tg+t92), (1)

rae tp — dm3nyeckoe BpEMS OTKIIMKA, B C;
t, — 9NeKTPU4ECcKOEe BPEMS OTKNMUKA, B C

dopmyna (11) MOXeT GbITb UCNONBL30BaHA ANA NPUBEAEHUA ABYX PA3NUYHbLIX ONTUYECKUX ILIMOMEPOB K
OHOMY U TOMY e GbICTPOAENUCTBUIO, NPU YCIIOBUU, YTO BENUYUHDI tp u t, HaMHOro meHbLe X (7.3.2.5) u uto
OHM HaMHOTO MEHbLLE TaKKe ANUTENBHOCTU NEPEXOAHOTO PEXUMA NMPU UCTILITAHUAX.

OLieHOYHbIE pacYeTbl KPUTUYECKOW YacToThl unstpa Beccens (f)) npomseoasTca Ana cnydas nogaquu
Ha BXx0A, eauHn4Horo (ot 0 A0 1) CTyneH4aToro BO3MyLUeHUA ANUTENbHOCTLIO MeHee 0,01 ¢ (npunoxxexue D).
BhicTpoaeicTBUE NpU 3TOM ONpEeAenseTca Kak BPEMEeHHOW MHTepBan Mexay MOMEHTaMM, Koraa BbIXOAHasi
BenuuuHa cunesrpa Beccens gocruraer 10 % (£;o)  koraa oHa agocturaet 90 % (fyq). [ns aroro HeobxoanMo
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nocneaoBaTenbHO NOBTOPATL BblUUCNEHUs (METOI0M NocreaoBaTenbHbIX Npubnuxenui) f, 1o Tex nop, noka
He CTaHeT CNpaBeANMBbLIM COOTHOLLEHuE fgy — to = fr. MNepBoe npubnukeHne ansa f, paccuuTbiBAETCA NO

¢dopmyne (12)

_ b8
fo C(10-t) (12

MoctosHHble Beccens E u K paccuuTbiBatotcs no hopmynam (13) u (14):
1

-— ., (13)
1+Q-@+DQ2

K=2-E(DO?2-1) -1, (14)

roe D =0,618034;
At = 1/ yacToTa 3amepoB;
Q = 1/[tan(r-AtF)].
Ucnonbays sHaueHus E, K 1 MTHOBEHHbIE 3Ha4YEHUS ALIMHOCTU S;, YCPEAHEHHOE 3HAYEHMe CUrHana Ha
BbIxoge dunerpa beccens MoXHO paccuutartb no hopmyne

Yi=Yiq *ES*+2:5_1+ Si_2—4Y;_J+K(Yi_1-Y;_2) (15)
rae S;_,=S;_1=0;

i ’
Yi_2=Y_4=0. 5
3HayeHus koopAWHAT BPEMEHHU 1y U fgy cnesyeT uHTepnonupoBatbk. BpemeHHoW uHTepsan mexay fy,
U t,o ONpesenseT BpeEMs OTKNUKA f- ANs AAHHOTO 3HaueHus f.. Ecnu 310 Bpems OTKNuKa CyLUeCTBEHHO OTNu-
yaetcs ot Tpebyemoro, cneayer NPoAoIpKaTb UTEPaLUIo A0 TEX MOpP, NOKa (hakTMYeckoe BpeMs OTKMAUKA He

coBnagert ¢ TpebGyemMbiM C TOYHOCTBLIO 0 1 %, T. €. He OyaeT yA0BNETBOPATL YCMNOBMIO:
[(too — t0) — tel = 0,01¢x. (16)

MpumMep pac4eToB ANS NEPBOro U BTOPOro NpubnuxeHuit npuseaeH B npunoxeHum D.

10.2.3 Pacuet cpeaHero 3HaveHua dpyHkummu Beccena ana AbIMHOCTH

Mocne pacyeTa NOCTOAHHLIX Beccena E n K, BbINOAHEHHOro B cooTeeTcTBUM € 10.2.2, ycpeaHEeHHoe
3Ha4YeHMe AbIMHOCTM pacCUMUTLIBAETCA C NOMOLLULIO0 anroputMa beccensa no chopmyne (15).

Anroputm Beccens no csoel npupoae ABNAETCA PEKYPCUBHBIM. 3TO 03HAYAET, YTO ANA Hayana urepa-
LMK HEOBXOANMO UMETH HEKOTOPbIE HaYaslbHbIE BXOAHLIE 3HAYEHUA — S, ; U S;_,, @ TaKKe Ha4anbHbIE Bbl-
XOAHbIE 3HAYEHUA — Y4 U Yj_p. MOXHO NPUHATL UX paBHbIMK 0.

B pesynbrate HaxoasTCa yCpeaHEeHHble 3Ha4YeHUs AbIMHOCTH no Beccenio, ucnonb3yemelie 3arem ans
BbIYUCIIEHUSA HYXKHbIX 3HAYEHUN ABIMHOCTU B COOTBETCTBUM C NPUNOXEHNEM A.

10.3 NMonpaBka Ha atTMOoc(PepHble yCNnoBuA

10.3.1 O6mne nonoxeHunnA

Mpn ucnbiTaHMAX ABUratene sHayeHne atmocgepHoro dakropa f, AOMKHO HAXOAUTLCA B AUanasoHe
ot 0,98 no 1,02 (5.1.2). Ecnu 3Ha4eHue f, HaxoauTca B ananasove ot 0,93 ao 1,07, BenuunHa AbIMHOCTH
JOMmkHa ObITb OTKOpPeKTUpoBaHa no dopmyne (19), NOCKONbKY AbIMHOCTb CYLLECTBEHHO 3aBUCUT OT aTMOC-
depHbix ycrioBuii. B ananasone ot 0,98 ao 1,02 koppekuusa He Tpebyercs.

dopMyrnbl pacyeTa nonpaBoK HA NAOTHOCTb BO34yxa, NPMBOAMMbIE B HACTOSILLEM pa3aene, OTPaxaloT Hau-
6onee TUNUYHbIE COOTHOLLIEHUSI YyBCTBUTENLHOCTMU AN UCNLITYEMOro o6pa3sua ABuratens u/munu TPaHCNOPTHOTO
cpeactea. OaHu auratenu 6onee YyBCTBUTENbHLI, APYIMe MEHee YyBCTBUTENbHbI K UBMEHEHMAM NNOTHOCTH
BO3/yXa, pacCYMTaHHbIM MO hopMynam koppekuuu. Mo3ToMy npuMeHss HopMynbl KOPPEKLMM K TEM MM UHBIM
ABUrarensm u/unu TpaHCNopTHLIM CPeaAcTBaM, YyBCTBUTENLHOCTL KOTOPLIX K M3MEHEHUAM NNOTHOCTM BO3ayXa
HEM3BECTHA, CNEAYET YYUTLIBATh, YTO 3TM (DOPMYIbl B AaHHOM crny4ae GyayT umeTb NpuBRMKEHHbIN xapakTep.
PekomeHayeTcs, 4TOObl HAA30PHbLIE OPraHbl, NPUMEHSAIOWME AAHHYI0 METOAUKY B CEPTUGMKALMOHHBIX LEensXx,
npu OLEHKe pe3ynbLTaToB OCTABMSANMU ONPeaeneHHbI AONYCK, YUUTbIBAIOWMI TOT (PAKT, YTO YyBCTBUTENbHOCTb
K M3MEHEHUsIM NNOTHOCTM BO3ayXa Te€X MMM MHbIX TPAHCNOPTHLIX CPEACTB, NPOXOASALMX UCNLITaHUA B 0DLIEM
cryyae TOYHO HE U3BECTHA M MOXET OTNUYaTLCA OT NOMYYEHHON NPU HACTPONKE HOMUHANBHLIX MAPaMETPOB.
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10.3.2 HopmanbHble ycnoBus

MonpaBo4HbIn KO3 PULMEHT, yka3aHHbIi B 10.3.3, BBOAUT NONpPaBKY Ha MIOTHOCTL BO3JyXa Ha BMYCKE.
HopMarbHas NNOTHOCTL Cyxoro Bo3ayxa cocrasnset 1,1575 kr/m3 npu HopmanbHoit Temnepatype 298 K u
HopmMmansHoM aasneHun 99 klMa (5.1.1).

10.3.3 NonpaBka Ha okpyxKarwWwme yCrioBUA Npu onpeaeneHnm AbIMHOCTH

MonpaBka OTHOCUTCA K 3HAYEHUSIM AbIMHOCTHU, BbipaXXEHHbLIM B BUAE MOKa3aTesns MornoLieHns CBeTa
Unn «k». Nonpaska NPUMEHAETCA HE K TEeKyLLeMy Nnoka3aTento AbIMHOCTU, a K MUKOBbIM 3HAYEHUAM [IbIMHO-
CTH, ycpeaHeHHbIM no Beccento. 3HavyeHus koadpduumerTa ocnabneHns A0mkHbI ObiTe NEPECYUTaHbI B kK N0
dopmyne (10), a 3aTem nocne BBeAEHUA NONpaBkK NepecyMTaHbl 06paTHO B eauHULBI KoadduumenTa ocnab-
nenwus. Mpu atom ucnonb3yercs popmyna (17)

1
K = . , (17)

19,952 p“ — 48,259 . p + 30,126

3

Ps10
rae p=—"——. 18
A P= 2871, (18)

C nomMoLwbio hopmMynbl (17) 3Ha4eHUA AbIMHOCTU B NPUNOXEeHUsIX A U B AOMmKHbI ObITb CKOPPEKTMPOBa-
Hbl, T. €. N0 dopmyne (19) 3HaueHus noka3aTens NormnoLeHUs AOMKHbI ObITb NepecyuTaHbl ¢ «kHabnogaemo-
ro» B «OTKOPPEKTUPOBAHHOE»

kcorr = KS kObS' (19)

10.4 OTyeT 06 UCNbITAHUAX

B oTt4yer 06 ucnbITaHNAX AOMKHbI ObiTb BKMIOYEHbI AaHHbIE, yKadaHHbie B 1ISO 8178-6.

11 OnpeageneHne AbLIMHOCTHU

11.1 OOwWMe nonoxeHus

MNoapo6Hoe onucaHme pekoMeHAYEMbIX ONTUYECKMX cuctem npusoautca B 11.2 u 11.3, a TaKke Ha pu-
CyHkax 1 u 2. MockonbKy pasnuyHble KoHdUrypauum obopyaoBaHust MOryT NPUBOAUTL K PAaBHOLIEHHbIM pe-
synerartam, peanbHasa KoHdurypauus o6opyaoBaHus He 00A3aTenbHO JOMKHA B TOYHOCTUM COOTBETCTBOBATH
YKa3aHHbIM Ha pUcyHKax. OHa MOXeT ObITb AOMOMHEHA W APYTMMU KOMNOHEHTaMU, TAKUMU Kak, Hanpumep,
U3MepuTenbHbie NPUOOPDI, KNanaHbl, SNEKTPOMArHMTbl, HACOCkI U NEPEKNIOYATENN, NCMONb3yEMbIE ANS MO-
nyyYeHUs AOMNOMHMTENBHOW MHOpMaLMKM U ANA KOOpPAMHALMM B3aUMOAENCTBUS BCMOMOraTenbHbIX CUCTEM.
Opyrme KOMMNOHEHTbI, HE BMUSIIOLLUME HA TOYHOCTL paboTbl CUCTEM, MOTYT ObITb UCKMIOYEHLI, eCnu 3T0 ByaeT
HalaeHo LuenecoobpasHbiM C TEXHUYECKON TOUKU 3PEHUSA.

MpuHUMN U3MEPEHUsI 3aKniovaeTcst B NPOMyCKaHUWM CBETOBOrO Jydya 4epe3 yyacToK onpenesieHHOro
pasmepa, 3anofiHeHHbI 0TpaboTaBLLIMMK razamu, AbIMHOCTb KOTOPbIX HYXHO onpeaenuts. Mpu SToM noka-
3aTenemM AbIMHOCTU SIBMSIETCA AOMA CBETA, AOCTUraiowlasa ceetonpueMHuka. Metoa namepeHus 3aBuCuT OT
KOHCTPYKUUM npubopa, KOTOpblii MOXET BObiTb YCTAHOBMNEH B BbIMYCKHOW TpyOe (MOMHOMOTOYHbIN MPOXOAHOM
ONMTUYECKUI AbIMOMED), HA BbIXOAE U3 BbINYCKHON TPYObl (MONHOMOTOYHbIN BLIXOAHOW ONTUYECKUI AbIMOMED),
nm6o oTAENbHO, YTOOLI Yepes Hero Nponyckanack TOMbKO YacTb OTpaboTaBLUMX rasoB ABuratens (4acTUYHO
NOTOYHbI ONTMYECKUIA AbIMOMEP). Ans onpeaeneHus koadduumeHTa ocnabneHna ceeTa no curHany ontu-
YEeCKOro AbiMOMepa HeOoBX0aMMO 3HaTb BENMMUMHY DOTOMETPUYECcKon Ba3bl, KOTopas coobLLAaeTCa U3roToBU-
Tenem npubopa.

11.2 MoNHONOTOYHbIN ONTUYECKUIA ObIMOMEP

11.2.1 O6GwWwKe NoNoXeHns

MoNHOMOTOYHbIE ONTUYECKME AbIMOMEpPbI GbIBAIOT ABYX TUMOB, Pa3nMYaeMbIX N0 MECTY YCTAHOBKM (pU-
CyHOK 1). TpOX0AHOW ONTUYECKNIi AbIMOMED U3MEPSET KOIDDULUEHT ocnabneHuss BCEro NOTOKa BbIXMOMHbIX
razoB ABUraTensi BHyTPU BbIXNOMHOW TPyObl. Mpu MCNONb30BaHUM TAKOrO ONTUYECKOTO AbiMOMepa ahhekTuB-
Has hoTomeTpuyeckas 6asa 3aBUCUT OT €ro KOHCTPYKLIMH.
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T18
‘/ I
LS CL CL LD

OPL

e

e ———— T ————

2 — chakynesraTUBHO

PucyHok 1 — MonHONOTOYHbIA ONTUYECKUI ABIMOMED

BbixogHOM onTU4eCKUin AbiIMOMEpP n3MepsieT koaduumueHT ocnabneHus BCero notoka orpaboTaBLIMX
rasoB [ABUrarens Ha BbIXo4e BbiNYCKHON TPyObl. B aToM cnyvae addekTuBHan chotomeTpuyeckasn 6asa 3aBu-
CUT OT KOHCTPYKUMU BbIMYCKHOW TPYObl M OT PACCTOSAHUA MEXAY €€ KOHLOM U ONTUYECKUM AbIMOMEPOM.

11.2.2 KOMNOHEHTbI NOFTHONOTOYHOrO ONTUYECKOTro AbiIMOMepa (PUCYHOK 1)

11.2.2.1 EP — BbinyckHas Tpyba

B cnyyae ucrnonb3oBaHUsA NPOXOAHOrO0 ONTMYECKOro AbIMOMEpa AUAMETP BbIMYCKHON TPYObl A0MmMKeH
ObITb NOCTOAHHBIM HA PACCTOSIHUM £ 3 AMameTpa BbiNyCKHOM TpyObl OT MecTa uamepeHusi. Ecnn anamerp B 06-
nactu Mecta n3mMepeHus Heobxoaumo caenarb 6onblle AuaMeTpa 0CTanbHO YaCcTyu BbiMyCKHOM TPy6bl, peko-
MEHAYeTCA CAenaThb paclUMpPeHne BbINMYCKHOWM TpyDObl Nepes MECTOM U3MEPEHUSA HE CTYNEHYATbIM, @ NNABHbIM.

B cny4yae ucnonb3oBaHUA BbIXOAHOMO OMTUYECKOrO AbIMOMEPAa NOCNEAHUI YY4aCTOK BbIMyCKHON TPYObI
AnnHON He meHee 0,6 M AoMmKeH ObITb KPYrioro ceveHusi, 6e3 koneH u n3rnbos. BeixogHoe ceyeHue BbInyck-
HOWM TpyObl AOMKHO ObITb NEPNEHAUKYNAPHO ee ocu. ONTUYECKUI T AbIMOMED AOMKEH ObITb YCTAHOBMNEH HA
pPaccTosAHMM, HE NpeBbILWaoWmMM (25 £ 5) MM OT KOHLA BbIMYCKHON TPYObI.

11.2.2.2 OPL (optical path length) — adchekTuBHas dporometpuyeckas Gasa

AnvHa nyTu, npoxoAMmas fMyyoM CBeTa yepe3 3aAbIMIIEHHYIO Cpeay, T.e. PacCTOSIHME MEeXLY UCTOu-
HWKOM CBETA ONTUYECKOro AbIMOMEpa U ero CBETONPUEMHUKOM, BbIPAXEHHAsA B METpax C NOnpaBKkamMu, npu
HeoBbx0aMMOCTU, HA HEOAHOPOAHOCTL CPEeAbl, BO3HUKAIOLLYIO BCNEACTBUE HANUYUS TPAAUEHTOB NMOTHOCTU U
Kpaesoro adpdpekra. 3HavyeHue apdekTnBHON HOTOMETPUYECKOW Ba3bl AOMKHO BbiTb COOBLLIEHO U3TrOTOBUTE-
nem npubopa, ¢ y4eTOM NpUHUMaAEMbIX MEP NPOTUB 3apacTaHusi NOBEPXHOCTEN ca)eii (Hanpumep, Npoayska
BO3ayxoM). Ecnu 3HayeHne aphekTMBHON POTOMETPUYECKON Ba3bl HEM3BECTHO, OHO JOJMKHO ObITb Onpeae-
neHo B cooteetcTBuu ¢ 11.6.5 1ISO 11614. [Ina npaBUnbHOro onpeaeneHus BenuynHol 9ekTuBHON oTo-
MeTpu4yeckoii 6a3bl CKOPOCTL NOTOKA OTpaboTaBLUMX ra30B JOSKHA ObiTe HE MeHee 20 M/c.

11.2.2.3 LS (light source) — ncTto4Huk ceeTa

[onyckaercsi UCMONb30BaHUE B KAYECTBE UCTOYHUKA CBETA NMBO NamMnbl HAKANMBaHMS C LBETOBOW TEM-
neparypoii ot 2800 go 3250 K (ISO/IEC 10526), nubo 3eneHoro ceetoguoaa (LED) ¢ nukoBoin amnnutyaoi
cnektpa B o6nactu ot 550 go 570 HMm. CpeacTea, NPUMEHSAEMbIE NMPOTUB 3arpsI3HEHMA CaXkel MCTOYHMKA CBe-
Ta, HE JOIMKHbI MPUBOAUTL K OTKITOHEHMIO 3MMEKTUBHON (DOTOMETPUYECKOK Basbl OT BEMUYMHDLI, YKA3aHHOW
n3rotosutenem npubopa ¢ y4eTomM yCTaHOBIEHHOTO UM AOMYCKA.

11.2.2.4 LD (light detector) — cseTonpuemMHuk

CBETONPUEMHUK JOSDKEH NPEeACTaBNATb COB0I (POTOINEMEHT UM POTOANOA (CHABXKEHHDbIN, NpK Heo6-
XOAMMOCTHU, CBETOPUNLTPOM). MNpK NCMONb30BaHMK B KAYECTBE UCTOYHMKA CBETA flaMilbl HAKANMBAHUS Xapak-
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TEPUCTUKA CNEKTPANbHOW YYBCTBUTENBHOCTU CBETONPUEMHUKA JOMKHA ObITb aHAaNOrM4Ha 4yBCTBUTESNIbHOCTH
4enoBeYyecKoro rnasa (MakcuMarnbHas YyBCTBUTENbLHOCTL B AnanasoHe ot 550 4o 570 HM, npu ANUHE BOSHbI
MeHee 430 Hm unu Bonee 680 HM MeHee 4 % OT ykasaHHOW MakCMManbHOW YyBCTBUTENLHOCTU). Cpeacrtea,
NpUMEHsieMble NPOTUB 3arpsi3HEHUs1 CaXkel UCTOUHMKA CBETA, HE [I0IDKHbI NPUBOAUTL K OTKNOHEHUIO addek-
TUBHOW (hoTOMETpUYECKON Ba3bl OT BENMUYUHDI, YKA3aHHO M3roToBUTENEM Npubopa ¢ y4eToM yCTaHOBJIEHHO-
ro um gomnycka.

11.2.2.5 CL (collimating lens) — koHaeHCcOp

[uametp CBETOBOIO Ny4yka HE AOIDKEeH NpeBbilaTh 30 MM, ANS YEro UCNonb3yeTca KOHAEHCOP. BHyTpu
nyyka CBETa Nyyun JOmKHbI ObITh NapannenbHbl; YINOBOE OTKMOHEHUE Nyya OT HanpaereHUs ONTUYECKON OCH
He AOMMKHO npeBbiwarhb 3°.

11.2.2.6 T1 — pgatuuk Temneparypbl (MPUMeHsIETCA (DaKyNbTaTUBHO)

Mcnonb3yeTcs Ana KOHTPons TeMneparypbl 0TpaboTaBLUMX ra3oB BO BPEMSI UCTILITAHUA.

11.3 YacTUYHO NOTOYHLIN ONTUYECKUN AbIMOMEP

11.3.1 O6mme nonoxeHus

Mpu ucnonb30BaHUM YaCTUYHO NOTOYHOTO ONTUYECKOTO AbIMOMEpa (PUCYHOK 2) M3 BbIMYCKHOM TPyObl 3a-
OGupaertcs penpeseHTatuBHasA Npo6a, KOTopas HaNPaBnSAETCA B MUBMEPUTENBHYIO KAMEPY YEpe3 NEPEAaTOUHYIO
nuuuio. Mpu ncnonb30BaHWM TAaKOro ONTMYECKOTO AbiMoMepa addekTuBHaA hoTtoMeTpuyeckasn 6asza 3aBUCUT
OT €ro KOHCTPYKUUKU. 3Ha4yeHns BpemMeHu oTknuka (11.2) OTHOCATCA K MUHMMANbLHOMY pacxoay 4Yepes OnTu-
Yeckuit AbIMOMEp, YCTAaHOBNEHHOMY M3roToBUTENEM npubopa.

LD CL LS

OPL

=

1 — BbINycK; @ — chakynsraTmeHO

PucyHok 2 — HYacTW4HO NOTOYHEIA ONTUYeCKUin AbIMOMeEp

11.3.2 KOMNOHEHTbI YaCTUYHO NOTOYHOrO ONTUYECKOro AbIMOMEpa (PUCYHOK 2)

11.3.2.1 EP (exhaust pipe) — BbinyckHas Tpyba

BbinyckHas Tpyba gormkHa ObiTb NPAMOIE Ha OTpe3ke, Hayano KOToporo (Mo XoA4y NoToKa) HaXOAUTCS Ha
paccTosiHMK OT BXOA4a B NPOB0OTOOPHUK, PABHOM Kak MUHUMYM LUECTU ANMaMeTpam, a KoHel, — Ha PacCTOSHUK
OT HEero, paBHOM Kak MUHUMYM TpeEM AUameTpam.

11.3.2.2 SP (sampling probe) — npo60ooT6opHuK

Mpo6ooTOOPHUK AOMKEH ObITh PACMONOXEH NO OCU BbIMYCKHOM TPYObl MM HA AOCTATOMHO ManoMm pac-
CTOSIHWM OT 9TOW OCU U MPW 3TOM OOpaLLeH OTKPLITbIM KOHLIOM K HaberatowemMy notoky. PaccroaHue mexay
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npo60O0TGOPHMKOM U CTEHKOW BbINYCKHOW TPYObl AOMKHO ObITb HE MeHee 5 MMm. OuameTp npo60oTGOpHMKA
AOmKeH ObITb TakuM, 4ToObl ObI 06ecneyeHbl penpe3eHTaTMBHOCTL NPoBbl U A0CTaTOMHAs BENUYUHA pac-
X0A4a Yepes onTUYEeCKuin AbiIMoMep.

11.3.2.3 TT (transfer tube) — nepeaaroyHas Tpybka

TpeGoBaHusa k nepeaaTo4Homn Tpybke:

- nepeparodHas Tpybka aomkHa 6biTb Kak MOXHO Kopoye, YToObl Temneparypa oTpaboTaBLUMX ra3oB Ha
BXOZE B U3MepUTErNbHYIO kamepy Obina Ha yposHe (373 + 30) K [(100 + 30) °C];

- BO u3bexaHue KOHAeHCauum TeMneparypa CTeHOK nepeaaToyHoi TpyOku AomkHa ObiTb 3HAYUTENBHO
BbILLIE TOYKM POCHI OTPabOTaBLUMX ra30B;

- AnaMeTp NnepeaaroyHoil Tpyoku Ha Bcell ee ANMHE AOMKEH ObITh paBeH anameTpy npo6ooT6opHUKa;

- BpEMSA OTKIIMKA NepeaaTovHomn Tpyoku, siBnsiioLLeecs 4acTbio (hu3an4eckoro BpeMeHu oTknuka npubopa
tp (3.7.3), ponxHo GbITk He Bonee 0,05 C NPU MUHMMAanNbLHOM 3HAYEHUU PACX0Aa;

- nepeaarovHas Tpybka He JOMmKHA OKa3biBaTb 3HAYUTENBLHOIO BIIUSIHUA HA pe3ynbTaTbl U3MEPEHUS NPU
MWKOBbIX 3HAYEHUAX AbIMHOCTH.

11.3.2.4 FM — yCTpOIiCTBO ANa u3aMepeHusi pacxoaa

3TO YCTPOICTBO AOSMKHO 0BecneynTs TOYHOE M3MEPEHUE pacxoAa ra3oB Ha BXOAE B U3MEPUTENbHYIO
kaMmepy. MuHuManeHoe n MakCumanbHO€E 3Ha4eHNUsa pacxoaa A0IKHbI ObiTb 3aaaHbl U3rotoputTenem npubopa;
OHW JOMKHbI BbITb TAKMMU, YTOOLI 06ECNEeYnNTb BhINOMHEHWE TPeDOBaHUIN K 3HAYEHUAM BPEMEHU oTknuka TT
n adppekTuBHOM hoToMeTpuyeckoi H6asbl npudopa. Ecnu ucnonb3yerca Hacoc npo6ooTbopa, TO OH A0IDKEH
ObITb PacnonoXeH B 4OCTATOYHONM BNM30CTM OT pacxoaomMepa.

11.3.2.5 MC (measuring chamber) — namepurenoHas kamepa

M3MepuTenbHas kamepa A0mKHA UMETb HEOTPAXKAIOLWYIO BHYTPEHHIOW NOBEPXHOCTb, NMMOO TOT e ad-
hekT gomkeH obecneymBaTbca ONTUYECKUMU cpeacTBamMu. onagaHne paccesiHHOro CBETa Ha AETEKTOP, Bbi-
3BaHHOEe adhpeKTamu BHYTPEHHETO OTPAXEHUS UMK PacCesaHUs, AOMKHO ObiTb CBEAEHO K MUHUMYMY.

HasneHune rasa Ha M3MepuTenbHYIO MeMOpaHy He AOSMKHO OTANYaTbCA OT aTMOCEepHOro AaBfeHuA
bonee yeM Ha 0,75 klMa. Ecnu KoHCTpyKUus npubopa He NO3BOMSAET BLINOMHUTL 3TO TpeGoBaHUe, NOKa3aHus
ONMTUYECKOTO AbIMOMEPA AOMKHbI ObITb NEpecyMTaHbl Ha aTMOCepHOE AaBNEHnE.

Temnepartypa CTEHOK U3MEPUTENLHON KaMepbl AOMKHA NOAAEPHMBATLCA B AuanasoHe ot 343 (70 °C)
80 373 K (100 °C) c ToyHoCThIO A0 £ 5 K, ogHako B Ni0OOOM Crydyae OHa J0IKHA € 3anacoM NPEBbILLATL TOUKY
pocbl oTpaboTaBLLKMX ra3oB BO n3bexaHne koHaeHcaumn. MameputenbHas kamepa gormkHa 6biTb 060pyaoBa-
Ha yCTPOWCTBaMM ANsi UBMEPEHMUS TEMNEepPaTypbl.

11.3.2.6 OPL — adbcpekTuBHan porometpuyeckas 6asa

OnuHa nyTu 4epe3 3aAbIMNEHHYIO cpeay, NPOXoAuMasl JlydoM CBETA, T.e. PACCTOSIHUE MeXAy UCTOY-
HWKOM CBETa ONMTUYECKOTO AbIMOMEPA U €ro CBETONPUEMHUKOM, BbipaXkeHHOE B MeTpax, C nonpaskamu, npu
HeoB6x0aMMOCTH, HAa HEOAHOPOAHOCTb Cpe/ibl, BO3HMKAIOLLYIO BCNEACTBUE HANUYMA IPAUEHTOB NNOTHOCTU U
KpaeBoro agypekra. 3HaveHue apdekTuBHON hoToMeTpuyeckon 6a3bl AOMKHO ObiTb COOOLIEHO U3rOTOBU-
Tenem npubopa, ¢ y4ETOM NPUHUMAEMbIX MEP NPOTMB 3arpsi3HEHUs MOBEPXHOCTEN caxel (kak, Hanpumep,
npoayska Bo3ayxom). Ecnu sHauenue acpcpekTuBHol choTomeTpuyeckor 6asbl HEM3BECTHO, OHO AOMKHO ObiTb
onpeaeneHo B cooteetcTBumn ¢ 11.6.5 1ISO 11614.

11.3.2.7 LS — UCTOYHMK CBETA

[onyckaercs UCNONb30BaHME B KAYECTBE UCTOYHUKA CBETA NMOO NaMrbl HAKANMBaHUA C LBETOBOW TEM-
neparypoii ot 2800 go 3250 K (cm. ISO/IEC 10526), nu6o 3eneHoro ceetoauoaa (LED) ¢ nukosoi amnnuty-
oW cnekTpa B obnactu ot 550 o 570 Hm. Cpeacrtsa, NpUMEHsSIEMble NPOTUB 3arpsA3HEHUA CaXen UCTOUMHUKA
CBETA, He JOIDKHbI NPUBOAUTL K OTKITOHEHUIO 3h(DEKTUBHON (POTOMETPUUECKON 6a3bl OT BEMMYMHbI, YKa3aH-
HOW U3roToBUTENEM NpMbopa C y4eTOM yCTAHOBINEHHOIO UM Z0NyCKa.

11.3.2.8 LD — cBeTonpuemMHuK

CBETONPUEMHUK AOIDKEH NpeacTaBnaTh cobon doroanemeHT unu dotoanos (CHabXeHHbIV Npu Heo6-
X0AUMOCTHU cBeTOounbTpom). Mpu UCNonbL30BaHUM B Ka4€CTBE UCTOYHUKA CBETA Namnbl HaKanuBaHUsA cnek-
TpanbHasa xapakTepucTuka CBETONPUEMHMKA AO0MkHA ObiTb aHanornyHa BOCMPUMMYMBOCTH YENOBEYECKOIO
rnasa (MakcuManbHasi YyBCTBMTENbLHOCTb B AuanaszoHe oT 550 A0 570 HM, OTKIIMK CUCTEMbI HA U3Ny4YeHue
meHee 430 HM unu 6onee 680 HM AOMKEH ObITb MEHEE 4 % OT yKa3aHHON MaKCUManbHON YyBCTBUTENBHOCTH).
CpeactBa, NPUMEHSIEMbIE NPOTUB 3arpA3HEHUSI CAXKEN MCTOYHMKA CBETA, HE JOIDKHLI NPUBOAUTL K OTKMOHE-
HUIO 3pchekTUBHON (POTOMETPUIECKON Ga3bl OT BEMUYUHLI, YKA3aHHON M3roToBUTENEeM npubopa ¢ y4eTom
YCTaHOBMIEHHOTO UM J0NycCKa.
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11.3.2.9 CL — koHaeHcop

[uameTp CBETOBOIO Ny4ka He AOJDKEH NpeBbilaTh 30 MM, ANA Yero UCNonbL3yeTcs KOHAEeHCoP. BHyTpu
ny4ykKa cBeta ny4yu OAO0IDKHbI ObITb napannenbHbl; NpeaenbHO A0NYCTUMOE OTKITOHEHUE ny4da OT HanpasneHus
ONTUYECKON OCK paBHO 3°.

11.3.2.10 T1 — paTtymk Temneparypbi

Cny>uT Ans KOHTPONs TeMnepaTypbl 0TpaboTaBLUMX ra30B HA BXOAE B U3MEPUTENBHYIO Kamepy.

11.3.2.11 P — Hacoc npo6oot6opa (onuusy)

Hacoc npo6ootbopa, yCTaHOBMEHHbI 38 U3MEPUTENBHON KaMepOW, MOXET BbITb UCMOMNBL3OBAaH ANS NPO-
Kauku rasoBoi npobbl Yepes N3MEepPUTENbHYIO KaMepy.
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MpunoxeHue A
(o6sa3aTenbHoe)

UcnbiTaTenbHbIA LUKN ANA ABUraTene BHeAOPOXHON TEXHUKM € NePeMeHHOM YacTOTOW BpalleHusA

A.1 ObnacTb NnpMMeHeHuUsA

Livkn nenbiTaHunii Ha AbIMHOCTL COCTOMT M3 iBYX YacTeil: UCTbITaHUs Npu pasroHe asuratens 6e3 Harpysku U UcChbl-
TaHusa aBuratens npu nepemMeHHon Harpyske. [laHHblil LMK MpUMEHUM K IBUraTenam ¢ NepeMeHHOR YacToTOo BpalLeHus,
Ha KoTopble pacripocTpaHaeTes Lukn C1 no 1ISO 8178-4. Liukn ncnbitaHuin Ha AbIMHOCTL HA NEPEXOAHOM peXuUMe Aomnon-
HSIET LUK COOTBETCTBYIOLLMX MCMbITAHUA B YCTaHOBMBLUEMCH peXume, TakuMm o6pa3om, 4To oba Luknia B COBOKYMHOCTU
obecneynBaloT KOHTPONb BLIOPOCOB B LUMPOKOM AuanasoHe paboumx pexxumo. Kpome Toro, UCTbITaHMsl Ha AbIMHOCTb
JOIMKHbLI NO3BONMMUTE OLEHUTL BbIBPOCH! ABUraTens Ha LUTaTHOM MeCTe ero YCTaHOBKM, a Takke perflaMeHTMpoBaTb U3Me-
peHus BEIBPOCOB KaK Ha 3aBOfe-U3roToBUTeENe, Tak U Ha MecTe 3KcryaTauuu.

UcenbitateneHblid uukn C1 no 1SO 8178-4 npeaHasHaveH ANsi BHEJOPOXHLIX TPAHCNOPTHLIX CPEACTB U NPOMBILLI-
NEHHbIX MallWH ¢ An3enbHeIMKU ABUratenamu. K TUMMYHLIM yCTaHoBKaM, e NpUMEHAeTea UcnbiTaTenbHel uukn C1, oT-
HOCATCH, B HaCTHOCTH:

- NPOMbILLNEHHbIE BypoBbIe YCTAHOBKW, KOMMNPECCOPLI U T. M.;

- BOPOXKHO-CTPOUTENBHEIE MaLUWHBI, B TOM YUCIe aBTOMOrpy3ynku, Gynbaosepsbl, ryCEHUHHbIE TPaKTOPLI, FyCeHWY-
Hbl€ MOrpy3YmKK;

- KONecHbIe NOrpyaqnKkn, BHELOPOXHEIE FPY30BUKY, MM paBinyeckne skckasaTopel U T.N.;

- CeNnbCKOX03sMcTBEHHOE 0BopyfoBaHNe, NoYBEHHbIE pesbi,

- Neco3aroToBuTENLHOE 0BopyaoBaHue;

- CaMOX0fHble CENbCKOXO3ACTBEHHbIE MalLLUHbI (BKITIOMan TpakTopsbl),

- Norpyao-pasrpy3oyHoe obopyaoBaHue;

- BUMOYHbIE MOMPY34UKY;

- BOPOXHbIE MaLLWHbI (rperdepbl, KaTkv, accansroykanafovHble MallnHbl),

- cHeroyBopoYHas TexHuKa;

- a3pOApPOMHas TEXHUKE,;

- @BTOBBbILLKY;

- aBTOKpaHbI.

MeTogbl UCMLITAHWA Ha LBIMHOCTL MOTYT NpefycMaTpruBaTh 3Ha4eHUA YCKOPEHUIA, JOCTMXKUMBIX He NS BCEX TUNOB
ABuraTenei u He xapaKkTepHbIX A1 TEX NN NHBIX KOHKPETHBLIX NPUMEHEHWNIA. [PUMEHUMOCTL HaCTOSILLIErO NPUINOXEHNUA Ha
JaHHbIA MOMEHT NpakTUYeCckn NOATBEPXIEHA AN ABUraTeneid ¢ HOMUHaNBLHON MoLHOCTLIO Ao 1500 kBT BrNoUUTENLHO.
MpUMeHeHWe AaHHLIX UCTbITaTENbHBIX LMKIOB K O4HO- U ABYXLUNUHAPOBLIM ABUraTeNnsaM MOXET BCTPETUTL ONpeAeneH-
Hble 3aTpyfHeHus. Kpome Toro, KOppekTHOMY M3MEPEHUIO LbIMHOCTU OTpaboTaBLUMX ra3oB OAHO- U ABYXUUNUHAPOBLIX
ABuraTteneil MOXeT NPensaTCTBOBaTbL CUMbHAs NynbcauWsa AaBrieHus oTpaboTaBLUMX ra3oB, ecnin He ByayT NPUHATLI Mepbl
Mo ee criaxuBaHunto. nsa oTAenbHbIX NPUMEHEHWIA MOTYT UCMONb30BaThCA CneLmarnbHble METOALI UCTbITaHWi B cnyYae ux
COrnacoBaHUA Mexay 3anHTepecoBaHHbIMWN CTOPOHaMM.

A.2 TepMHUHBI U onpeaeneHUs

A.2.1 ucnbiTaHne B pexxmme pa3roHa Ha xonoctom xopy (free acceleration test): YacTe uukna ucneiTaHuin, cocto-
Aljas M3 pasroHa ABuraTens oT MUHUManbHOR YacToThl BpaLleHWs! XOSIOCTOro XoAa A0 MakcuManbHOW YacToThl BpaLeHUs
XOnocToro Xofa.

A.2.2 Bpems pa3roHa Ha xonoctoM xoay (free acceleration time), FAT: Bpems (B cekyHAax), B Te4E€HUE KOTOPOro
LBUraTesb pasroHAETCA B PeXMMeE pasroHa Ha XOroCTOM XOAY OT YacToThl BpalleHus], NpeBbiwaowei Ha 5 % MuHUMans-
HY0 YacTOTy BpaLleHWs XOroCTOro XoAa, A0 YacToThl BpaLleHus, cocTasnsiolei 95 % HoMMHanbHOW. 3To Bpems ABnaeTes
STanoHHEIM NMPU OLEHKE 3Ha4YEeHW BpeMeHW pa3sroHa, NoryvyaemblX Ha NepeXofHbIX peXUMax Npu NepeMeHHON Harpyske.

A.2.3 ObIMHOCTb B peXuMe pa3roHa Ha xonocToMm xoay (free acceleration smoke), FAS: Hanbonblee us (ycpea-
HeHHbIX No Beccento 3a 1 ¢) 3Ha4eHUi ABIMHOCTM Ha No6oM aTane UCMbITaHUiA NPU pasroHe Ha XoNnocToM xogy no A.3.2.1,
nepevncrneHne e) u cpeaHee sHaveHUe AbIMHOCTU M3 TpPeEX 3TarnoB WCMBITAHWIA B peXUMe Pa3roHa Ha X0NOCTOM XoAy Mo
A.3.2.1, nepeuncneHue e).

A.2.4 ucnbiTaHue Npu nepemeHHoN Harpyske (loaded transient test): YacTb uukna ucneiTannid, npeacTaensoLLasn
coboii aTan, BKMOYaIOLMIA pa3roH Ha XONOCTOM XOAY A0 HOMUHANBHOW YacToThl BpalleHWs, paboTy Npu NOMHOIA Harpyske
1 paboTy B peKUMe CHUXEHWUS YacToThbl BpaleHUs Mof AeCTBUeM NeperpysKku.

MpuMeyaHue—McnulTaHUA NP1 NEPEMEHHOI Harpy3ke AoMKHbBI BKITloYaTh TPU 3Tana ¢ BpeMeHaMm pasroHa,
paBHbIMU cooTBeTCcTBEHHO 3-FAT, 6-FAT 1 9-FAT.

A.2.5 nuKoBoe 3HaYeHue AbIMHOCTH (peak smoke value); PSV: Haubonbliee us (ycpegHeHHbIX no beccento 3a
1 ¢) 3Ha4YeHU JBIMHOCTM B K&XKAOM M3 TpEX STANOB UCNLITAHUIA NpK NEpeMEeHHON Harpyske, ANs KOTopbIX BENMUYnUHLI PSV
COOTBETCTBEHHO U3MEPSIOTCA NO BpeMeHu pasroHa 3-FAT, 6-FAT un 9-FAT.
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A.2.6 abiMHOCTb Npu neperpys3ke (lug smoke value); LSV: HauGonblee U3 (ycpeaHeHHbIX no Beccenio 3a 1 ¢)
3Ha4YEHUI ABIMHOCTM, NOMYYEHHLIX Ha Neperpy3oqyHOM yyacTke UCMbITaHUW NPpU NEPEMEHHOI Harpyske, ycpeaHeHHoe Mo
pe3ynsraTaM Tpex 3TanoB UCNbITaHUA.

MpuMeyaHue— TpuUCNbITaHUA C NeperpysKoii (3aBepLuatoLux aTanbl ¢ yckopeHuem 3-FAT, 6-FAT, u 9-FAT)
WAEHTUYHbBI, MO3TOMY UX pe3ynbraThl J0MKHLI GbiTe OfMHAKOBbI.

A.2.7 npomexyTouHas 4acToTta BpauleHusa (intermediate speed). KoHe4yHasn Touka neperpysoqHoro ydactka uc-
NbITAHWUA NpU NepeMeHHON Harpyske, onpegeneHHas B 3.6 1ISO 81784.

A.3 cnbiTatenbHbIA LUK

B 3TOM MUcnbITaHUK BpeMsi pa3roHa BapbUpyeTCA B inana3oHe OT BpeMEeHMU pasroHa Ha XonocToM XoAy A0 AeBATU-
KpaTHOW BENWYMHbI BPEMEHMW pasroHa Ha XOfI0CTOM XoAy. 3TO NO3BONAET OXBaTUTb BECb JMaNa3oH 3Ha4YeHUA BpeMeHU
pasroHa B pearbHbIX 3KCMyaTaLMUOHHbIX YCROBUSIX, HAYMHAs OT BPEMEHU pasroHa Ha XONocToM Xoay A0 Haubonblue-
ro BpemMeHun pasroHa. Ucrnonb3oBaHne pasnuyHbIX 3HaYEHUH BPEMEHU pa3roHa JaeT BO3MOXHOCTb NONYYUTb 3HAYEHUSA
AbIMHOCTU NPU pasHbIX YCIOBUSAX, YTO obecnevnBaeT HeobXoAMMYI0 0BLHOCTL pe3yrnbTaToB NPU TUNOBLIX UCMBbITAHUAX
ceMencTBa unu rpynnel Asuratenen (ISO 8178-7 u 1ISO 8178-8). No cornalueHunio Mexay 3anHTepecoBaHHLIMU CTOPOHa-
MW BO3MOXHO UCNONb3oBaHWe ApYyrux 3Ha4eHWn BpeMEHU pasroHa, KOTopble MOryT Bnxe oTBeqaTh cneyuduke Tex Unu
WHbIX ABUraTenei n/unm NpUMeHeHui.

A.3.1 NMoaroToBKa ABUrarens K UCNbITaHUAM

Mepen cnbiITaHUAMU ABUTaTENb C Lenblo cTabunusaumum pabounx napaMeTpoB formkeH 6biTb NPOrpeT Noa Harpys-
KOW B COOTBETCTBUU C peKOMeHAaLUAMUN U3roTOBUTENS.

MoaroToBKa ABUraTens peluaeT ewe ogHy 3afadvy — yaaneHue OTIIOKEHUN B BbIMYCKHbIM TpaKTe, KoTopble MOTyT
OCTaBaTbCA Nocrie npeabiAyLuUX UCTIbITaHWN, YTOObI 3TW OTNOXEHMUS HE NOBIMANKN Ha pe3ynLrar.

A.3.2 VicnbITaHUA «pa3roH Ha XonocToM xoay». lNopaaok nposeaeHns

A.3.2.1 Obwme nonoxeHus

Pa3roH agBurartens Ha XOroCTOM XoAy SABASIETCH NEPBOM YacTbio UCTILITAaTENBLHOrO LUKIa ANs ABUratenen, Ha KoTo-
pble pacnpocTpaHsaeTcsl HacTosLee NPUNOXeHWe. 3TO UCMLITAHWE NPOBOAUTCA cpasy e MO 3aBepLUeHUN MOJTOTOBKY,
onucaHHoi B A.3.1. Pa3roH Ha X0nocToM xofy NnoApasymeBaeT pa3roH ABUraTend Ha XornocToOM XOA4Yy OT MUHMMarbHOW
YacToThl BpaLleHMs XOMNocToro Xoga A0 MakcuMaribHOM YacToThl BpalleHUs XOroCToro XoAa, korga ABurarefb HarpyXeH
TONBKO MHEPLIMOHHLIMU CUIlaMU Macc MexaHu3ma ABuratensi U MaxoBuka. [lpUBefeHHbIA CyMMapHbIA MOMEHT MHepLN
MaxoBUKa W Apyrux BpallaroLUxca Macc ABuraTtensi, NOCTaBMIEHHOIO Ha UCTLITaHWUA, JomkeH 6biTb MUHUMArNbHO BO3-
MOXHBIM ANA ABUrateneil JaHHOro ceMeicTBa MNK rpynnbl. 3TO NO3BONUT NONYYUTL MUHUMaNbHOE BpeMA pasroHa FAT,
KOTOPOE MOXET BCTPETUTLCS Ha NpakTuKe, YTo obecnevnBaeT BOSMOXHOCTb KOHTPONA AbIMHOCTU B Haubonee LWUMPOKOM
AnanasoHe ycroBuid skennyatauuu. Mpu NpoBegeHUN JaHHOTO UCNbITaHNA ABUraTenb AoMmKeH GbiTb pasobLeH ¢ Harpy-
304HLIM YCTPONCTBOM.

MpuMedaHUe— [na oOTKIOMeHWUA ABUraTenst OT Harpy3o4MHOro YCTpoWCTBa AONYCKaeTCcsa UCNOofb30BaTh pa3ob-
WMTENbHY0 MYdTY NPU YCNOBUK, YTO MOMEHT MHEPLWMM BeayLleid nonymydTel He npesbiwaet 25 % oT obwero MoMeHTa
WHepuumn AsuraTtens. Jonyckaetcs He OTKMoMaTb Harpy3ouMHOe YCTPOWCTBO OT ABUraTens npu ycnosuu, YTO ero MOMEHT
UHepLUumn NpeHebpexnmo man. [lonyckaeTcs TakKe He OTKIoYaTh Harpy3o4Hoe YyCTPOMCTBO OT ABUraTens nNo cornawleHunto
MeXAy 3auHTepecoBaHHLIMWU CTOPOHAMM.

OBLWwni NopsiaoK NPOBEAEHNS AAaHHOTO UCTIBITAHUA ONUCaH HUMXKe. Mpadniyeckun OH NPOUNIIICTPUPOBaH Ha pUCyHKe A 1.

a) Ans ctabunusaummn paboumnx napameTpoB gBUraTere JOMKeH npopaboTaTe Ha MUHUMarEHOW YacToTe BpalleHus
XONOCTOro xoAa B TedeHune (15 + 5) c.

b) 3aTem opraH HacTpoiikn 4YacToTbl BpaLleHUsA Pe3Ko NepeBoguTCa B MakcMMarbHOe MONoXeHWe U ocTaeTcs B
3TOM MOMOXEHWMN J0 TeX Mnop, noka He BygeT AOCTUrHYTa MakcuMarnbsHasa YacToTa BpalleHWs XonocToro Xoga.

c) lMocne aToro opraH HaCTPOWKW YacTOTbl BpalleHWs Bo3BpallaeTcs B UCXOLHOE MONOXEHNE U OCTaeTCA B 3TOM
MOSIOXEHWN A0 TEX MOop, Noka He By eT BOCCTAHOBIIEHA MUHUMAalbHasA YacToTa BpalleHWs XOrnocToro Xoga.

d) YkaszaHHas nocnepoBaTenbHOCTH JOMKHA ObiTb MOBTOpPEeHa elle ABaxAbl B BUAe MNpOBHbIX aTanos, YTOOLI
O4YUCTUTL BLINYCKHYHO CUCTEMY.

e) Mocne aToro ykaszaHHas nocnefoBaTenbHOCTL AOMKHAa ObITh NOBTOPEHA eLLie HECKOMBKO pa3 — [0 TeX Mop, Noka
B pesynsraTe Tpex NocrefoBaTenbHbIX 3TanoB He GyAyT BbIMOMHATECA KpUTEPUNM CTabunusaLum pexumMa, onucaHHole B
A3.22

A.3.2.2 KpuTepun 40CTOBEPHOCTU UCMbITAHUA — Pa3roH Ha XOr0CTOM X0AY

PesyneraT [aHHOroO WCMbITAHUS CYMTAETCA [OCTOBEPHEIM TOMBKO MNOCHE BLIMOMHEHUS MEePeYUCreHHbIX HUXe
KpuTepues.

ApndpMeTnYecKas pasHOCTb MeXY HaubonbLUMM U HAUMEHBLWWM MakcUMarnbHeIMW 3Ha4eHUAMU AbIMHOCTH MO Mo-
KasaTernto NornoLLeHus, ycpeHeHHbIx no Beccento 3a 1 ¢, Nony4YeHHLIMU B pesynsraTte Tpex NocrnefoBaTenbHbIX 3TamnoB,
He JorXHa npeBblWwaTth 5 %.

[ononHuTenbHble KpUTEPUU JOCTOBEPHOCTU UCTIBITaHWIA NpuBeAeHs! B. 5.1.2 [KpUTepun AOCTOBEPHOCTU NO OKpYXa-
rowmm (aTMocepHbIM) yernousam] u 7.3.2.3 (aperd Hyns ONTUYECKOro fbiMomepa).
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A.3.2.3 OnpeaeneHne BpeMeHN pasroHa Ha xonoctom xogy (FAT)

BennunHa FAT aBnsieTcs UCXOAHOW ANs OLEHKW 3HaYeHW BpeMEeHW pasroHa Ha XOroCTOM XOAY AT UCMbITaHUIA Npu
rnepemMeHHon Harpyske (A.3.4.2). Bpema pasroHa Ha X0N10CTOM XOAY ANA KaXAoro atana UCMblTaHUA «pasroH Ha XonocToM
xopy» no A.3.2.1, nepedncneHme e) — 310 BpeMs U3MEHEHUS YacToThl BpaLlleHUs ABuraTtens oT UCXOAHOKW, NpeBbiwaro-
Wei Ha 5 % yNnoMsAHYTYIO Bbllle MUHUManbHY YacToTy BpaLLEHUss XONOCToro xoAa, A0 KOHeYHoWl, paBHON 95 % oT Ho-
MWHanbHOR YacToThl BpalyeHus. FAT BblUMCSETCA Kak cpegHee apudMeTnyeckoe 3aMepoB Mo TpeM aranam UCnbITaHUi
cornacHo A.3.2.1, nepeuuncneHxue e).

YA

a—————

b

1\\ 2
(b) (c)
(a)
c 165 155 155 155 155 155
d e
- /[ N /[ .

po
ot

X

Y — vyacroTa BpalleHNA ABUraTenA, X— Bpems, C, 1 — nonHana noaava Tonnuvea, 2— HyneBad nojgava tonnuvea, @ — MakCuMaribHaA
YacToTa BpaLleHUs XOroCTOro Xoaa; b — HOMUHaNbHaA YacToTa BpalleHUs; ¢ — MUHUMAanbHasA YacToTa BpalleHWs XOnocToro Xxoaa;
d — npo6Hble 3Tanbl; € — 3Tanbl UCTNbITAHMWIA.

MpumMmedaHue—(a), (b)u(c)oTHOCATCA COOTBETCTBEHHO K A.3.2.1, NnepeyncreHus a) — c).

PucyHok A.1 — UcnbiTaHWe «pa3roH Ha XOroCTOM XoAy»

A.3.3 NMoagrotoBKa ABUratens K UCNbITaHUAM NPU NEpeMeHHON Harpyske

[Buratens BHOBb COEANHSAETCS C Harpy3oYHbIM YCTPOWCTBOM. [epea UcnbITaHUAMU ABUratenb ¢ Lenblo cTabunu-
3auumn paboyunx napameTpoB JoSKeH ObITb NPOrpeT NOA Harpy3Koi B COOTBETCTBMU C peKOMEHAaLUAMU U3roTOBUTENS.

MoproTtoBka ABUraTens peluaeT elle oaHy 3agady — yAaneHue OTNOXEHU B BbIMYCKHOM TpakTe, KOTopble MOryT
ocTaBaTbCcs nocne npeablgywmux UCnbITaHUi, YToObl 3T OTNOXEHUSA He NOBMUANN Ha pesynbrar.

A.3.4 VicnbiTaHUA NpU NEpeMEeHHON Harpy3ske

A.3.4.1 ObLye nonoxeHus

D,aHHoe ncnblTaHe ABNAeTCA BTOpOl71 HacTbiOo UCNbITATENbHOINO LUKIa, NopAaoK npoBefeHnsA KOToporo ornucaH B
A3.43.

3To ucnblTaHWe NPoBOAUTCA cpasy Xe Mo 3aBepleHnn NOAroToBKU ABuUratens. [opsfok npoBeAeHnUs UcnblTaHUs
nokasaH Ha pucyHke A.2.
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Y — vyacToTa BpalleHua geuratensd; X — BpeMs, C; @ — NnepemMeHHas Harpyska | (noarotoeka); b — nepeMeHHana Harpyska Il (3-FAT);
¢ — nepemeHHas Harpyska |l (6-FAT); d — nepemeHHas Harpyska IV (9-FAT); e — yacToTa BpaLwjeHNAa XoNnocToro xoAa;
f— npomexXyTo4Hasa YacToTa BpalleHus; g — HOMUHaNbHaA YacTtoTa BpaLleHus.

MpuMedaHune—OB6o3HadeHusa (1), (2), (3), (4), (5) n (6) oTHocATeA K A.3.4.3, nepedncrieHue a).

PucyHok A.2 — HcnbiTaHns Npu nepeMeHHOoR Harpyske

A.3.4.2 NcnblTaHusa «nepemeHHas Harpyska» — BbIGop BpeMeHuW pasroHa

3Ha4eHUs BpeMeHU pasroHa AN AaHHOro UCMbITaHWSA ABMAKTCA KpaTHbIMU BEMWYMHAMMW aHanoruyHbIX 3Ha4YeHnn
ANs XonocToro xofa, onpeaenerHbix B A.3.2.3. [Ina AaHHOro UcnbITaHWA AOMKHbI MPUHUMAaTLCA criefyloline 3HavyeHus
BpeMeHu pasroHa: 3-FAT, 6-FAT un 9-FAT. B kaxxgom criy4ae uMeeTcs B BUAY BPEMSA U3MEHEHUs YacToThl BpalleHus ABura-
TEens OT UCXOAHOM, NpeBLIWatoLei Ha 5 % MUHUManbHYIO YacToTy BpalleHUA XONOCTOro Xofa, f,0 KOHEYHON, paBHOR 95 %
OT HOMUHarbHOW YacToThl BpalleHus. BenuunHel 3-FAT, 6:-FAT 1 9-FAT fomxHbl 6bITb OKpYrieHbl o Brninxaiillei cekyHabl.

A.3.4.3 NcnblTaHua npy nepeMeHHoi Harpyske. [opsaok npoBefeHuns

[aHHoe ucnblTaHWe Ha4WHaeTCs ¢ NOArOTOBUTENbHOIO 3Tana, HeobxoAuMoro Ans obecneveHuns nydlein noBTops-
€MOCTHW pe3ynsTaToB. [10 3aBepLUEHUMN MOATOTOBUTENLHOMO 3Tana BbIMOMHAKTCA TPU aTana npyu NepeMeHHoR Harpyske ¢
pa3HbIM BpeMeHeM pasroHa. 3ateM ABuraTtenb AorkeH npopaboTtaTb onpefereHHoe BpeMs Ha HOMUHaNbsHON YacToTe
BpalleHWs U NOMHON Harpyake Ana ctabunusauum paboynx napameTpoB, NOCne Yero Agsuratess NEPeBOJUTCA B PEXUM
neperpysku ¢ yMeHblUEHWEM HYacToThl BpalleHUs 40 NpoMexyTodHON. TpeboBaHWs K MMHERHOCTW, NpUBEAEHHbIE B Nepe-
YnCneHnm 2) (CM. HUXe), OTHOCATCS TOMBKO K Harpy3ouHbIM YCTPOWCTBaM aneKkTpuyeckoro Tuna. OHU BBOASATCA UCKITIOUU-
TENbHO C Lenbto NpeaoTBpalLeHUs cuTyaLmid, Korga ABUraTento cnelnansHo 3afaeTcs Heobbl4HbIA ANSA Hero pexuM pabo-
Thl, YTOObI NONY4YUTL 3aHUXKEHHbIE NoKadaTenu ALIMHOCTU. [1pu 3TOM He AonycKaeTcA NOABOAA HUKaKo AOMONHUTENbHOW
SHepruu K agsuraTtento. McnelTaHue npu nepemMeHHON Harpyake BbIMOMHAETCA B CleAyroLWwemM nopsake:

a) OTan NoAroToBKM ABUraTens:

1) OBuraTenb paboTaeT Ha MUHUMaNbHON YacToTe BpalleHUs XOrOoCTOro Xo4a npv NosioXXeHUU opraHa ynpasneHus
4YacToTOW BpaLleHUss Ha MUHUMarbLHOM yrope B TeveHue (40 + 5) c.

2) 3ateM opraH yrnpaBrneHUs 4YacToTOW BpalleHUss pe3ko nepemMeLlaeTcs B NonoXeHWe Ha MakcumarbHbIA yrop.
Mpwu 3ToM TeMn pasroHa ABuratens JorkeH BbiTe TakuM, YToGbl yBENMYEHWE ero YacToThl BpalleHWUs OT 3HaYeHWs, pas-
HOro MUHUManbHOW YacToTe BpaLleHMs XoNnocToro xoaa + 5 % Jo 3HaveHus, paBHoro 95 % HOMUHanbLHOW YacToThl Bpa-
LeHUs, NPOMCXOAUNO 3a BpeMs (B cekyHAax), paBHoe 3-FAT. HenMHeAHOCTb XapaKkTepUCcTUKN U3MEHeHNs YacToThl Bpa-
LWEeHNA aBUratens no BpEMEHU Ha ydacTke OT MUHUMAaNbHOW YacTOThbl BpaLLEHUA XONocToro xoga + 5 % Jo 3Ha4eHus,
paBHoro 95 % HOMWHasIbHON YacTOThLl BpaLleHUs, He AoMmKHa NpeBbiWwaTh Gonbluero U3 cneayowmx AByX 3HaveHuin: 100
06/MWUH Unn = 5 % 0T HOMUHANbLHON YacTOThl BPaLUEHUS.
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3) B TeyeHne 20 c nocne AOCTMXKEHUA YacTOThl BpaLleHus, paBHON 95 % HOMWHaNbHON YacToThl BpaLleHus, K
ABUraTento fomxHa OblTb NpUMOXKeHa NonHasa Harpyska Ana ctabunusauumn ero pabovnx napameTpoB Ha HOMUHANBLHOM
YacToTe BpalleHMs.

4) HomuHaneHas YyacToTa BpaLlleHNs Mpw NMOSIHOM Harpyske AoIkHa NoaaepKuBarbcs B TeHeHne Kak MuHumym (60 + 5) c.

5) BaTem Harpyska yBenuyusaeTtca o Tex nop, Noka 4YacToTa BpalleHnsa ABUratens He ynaaeT Ao 3HaYeHus], pas-
HOro MPOMEXYTOYHOW YacToTe BpalleHUs. XapakTepucTuka nsMeHeHs 4acToThl BpalleHns ABuratensa no BpeMeHN Ha
3TOM y4yacTke AOmKHa ObITb NMUHEHOW, a BpeMs U3MEHEHUS YacTOThl BpalleHUs ABUraTens oT Hadana samMeaneHus 4o
OOCTWXEHNS NMPOMEXYTOMHON YacTOThl BpalleHUsA AomkHO ObiTb paBHo (30 + 3) c.

6) He noagHee 4yeM Yepes 5 ¢ nocrie OCTMXKEHUSA MPOMEXKYTOYHON YacTOThI BpalleHWA opraH ynpaeneHus 4acToToi
BpaLLeHWsA NepeBOAUTCA B NONOXEHWE, YTOObl BOCCTAHOBUTE MUHUMASTbHYIO YacTOTY BpalleHUA XONOCTOro XoAa.

b) PasroH 3a Bpemsa 3-FAT:

MoBTopsAtoTeA Warn 1)—06).

c¢) PasroH 3a Bpems 6-FAT:

MoBTopsAtoTea Warn 1)—=06), war 2) 3a BpeMsi 6-FAT.

d) PasroH nog Harpy3koi 3a BpeMs 9-FAT:

MoBTopstoTea Warn 1)—06), war 2) 3a BpeMs 9-FAT.

MepeyncrneHHble BhiLLe Larv MOBTOPAIOTCA 0 TeX Nop, Noka He ByAyT AOCTUrHYTHI NPUBEAEHHbIE B JaHHOM MyHKTe
3Ha4YeHnsa YacToThbl BpalleHWa ABuratens, NepuogoB BpeMeHU U HENMUHEWHOCTH, 3a UCKMIOYEHNEM cnyYas, Korga Bpems
pasroHa meHee 0,5 c.

A.3.4.4 VicnelTaHns Npyu NnepeMeHHON Harpy3ke — ansrepHaTuBHbIA MeToA. opagok nposeaeHuns

[pyruM BO3MOXHbLIM BapuaHTOM UCMbITaHMSA, onucaHHoro B A.3.4.3, ABNAETCA NpoBeAeHUe Tpex «ABYX3ITanHbIX»
UCMBITaHWIA BMECTO OHOI0 «4eTbIpEX3TarnHoro». 3TO MO3BOSIAET U3MEHSATb MOMEHT UHepUUN ABUraTensa B UHTepBarie
MexXAYy UCNbITaHUSAMU, YTOBLI MCNBITaHUA MOXHO BbiNo NPoBOAMTL 6e3 MCMOoNbL30BaHWSA Harpy3o4HOro YCTPOWUCTBA C KOM-
nbloTEPHBIM yripaBrneHneM. Kaxgoe ucnbiTaHue B 3TOM cnyvae COCTOMT U3 aTana, onucaHHoro Boiwe B A.3.4.3, nepeync-
neHwue a), Wwarn 1)—B6), noBTOpAEMOro iBa pasa. B nepsom UcnuiTaHuu BpeMs pasroHa [A.3.4.3, nepevncnenue a), war 2)]
LOMKHO BbITb paBHO 3:FAT, BO BTOPOM UCTbITaHUM 3TO BpeMsi 0KHO ObiTb paBHO 6-FAT, B TpeTbeM ucnbiTaHunm — 9-FAT.
B rkavectBe ohuLmancHbIX (OTHETHLIX) pe3ynsTraToB UCNONBL3YIOTCA pe3yneTaThl BTOPOro aTana KadkKAoro UCnblTaHus.

A.4 AHanu3 pesynesraros

A.4.1 O6LWKe nonoxeHun

B oaHHOM MyHKTe NpUBOAUTCA METOAMKA aHanu3a pe3ynsraTtoB UCNbITaHUIA pa3roHa Ha XOrocToM XOAYy U Npu nepe-
MEHHO Harpyske. MHorve onTudeckne fbIMOMepbl, 06LIMHO UCNONBb3YeMble NPU STUX UCNBITAHUSX, JaI0T Ha BbIXOAE CUr-
Han no AbIMHOCTK, KOTOpPLIA NpeacTaBnaeT coboi ycpeagHeHHoe 3a X = 0,5 ¢ 3HaueHue yHKynu beccens, BLIMUCNEHHBIN
no anroputmy, onucaHHomy B pasgene 10.2. B atux cnydyasx TpebyeTtca gononHuTensHasa obpaboTtka curHana ans ero
nepecyeta npu «X =1 c», a 3Ha4eHUe BblpaXeHusi (t 2+t 2) Bxofsiero B popmyny (11) 10.2.2, pasHo 0,52. MNpu aHanuse
pe3ynsTaToB onpeAeneHnus AbIMHOCTH, eLle He O6pa60TaHHbIX no anroputMmy beccens ans X = 0,5 ¢, cnegyeT ucnonb3o-
BaTb BblpaXeHue (t 2+t 2) XapaKkTepusyloLee CMCTEMY ONMTUYECKOro AbIMOMEpa.

Kpome Toro, BKmoqaeMble B OTYET 3HAaYEHUS AbIMHOCTU JOIKHbI ObITb CKOPPEKTMPOBaHbLI C Y4ETOM BHELUHWUX YCO-
BUIA cornacHo 10.3.

A.4.2 TnkoBble 3HaueHus AbIMHOCTH (PSV, PSV,;, PSV,, PSVy)

3HaueHnss PSV gomkHbl BbITh paccunMTaHbl AN 3Tana pasroHa Ha Xonoctom xofly (PSVg), a Takke AN Kaxaoro
U3 Tpex 3TanoB MCMbITaHUA NMpU NepemeHHOW Harpyske (PSV3, PSVg n PSVg). Kaxgoe U3 3TUX 3HaYeHWi [OSKHO AB-
NATLCA MaKcUManbHbIM 3HaYeHUeM yepeaHeHHoi no beccento gbiMHOCTU Npu X = 1 ¢, Habnioaaemon 3a BpeMa pasroHa
Asuratensa. Heobxoaumo cnefuTb 3a TeM, YToObl aHanuanpyeMble pesynsrathl Mo [bIMHOCTU COOTBETCTBOBAnuW nepuogy
BPEMEHU, B Te4eHNe KoToporo npoucxoaun pasroH (10.1.1). PasroH Ha XornocTom xofy pernameHTupoaH A.3.2.1 nepe-
yucneHue b). Pa3roHbl Ha aTanax npyu NnepeMeHHoN Harpy3ake B TedeHue 3 ¢, 6 ¢ n 9 ¢ pernameHTUpoBaHbl COOTBETCTBEHHO
nepeuvncneHnamm b) 2), c) n d)A.3.4.3 (unn A 3.4.4).

MeTogunka pacyeTa ycpeAHeHHbIX no beccento aHavyeHnid abiIMHOCTU npuBefeHa B 10.2. [INA NUKOBLIX 3HAYEHWUN
AbIMHOCTW BenuymHa X B oopMyne (11) paBHa 1 c.

A.4.3 ObiMHOCTb Npu 3amenneHun nop Harpyskon (LSV — Lug smoke value)

3HaveHua LSV paccumTbiBalOTCA ANS yvacTka 3aMeArieHUs Moj, Harpy3koi Kaxzoro w3 Tpex 3TanoB UCMbLITAHWU
(LSV3, LSVg 1 LSVg). Kaxxpoe 13 aTUx 3Ha4€HUI AOMKHO SBASITLCA MakcuMasibHbIM 3Ha4eHneM ycpeaHeHHo! no becce-
nto abiMHocTu npu X = 1 ¢, Habnogaemol 3a BpeMs 3ameaneHus asurarensa. Heobxogmmo cneauTs 3a TeM, UTobbl aHa-
nn3npyemble pesynesraThbl Mo AbIMHOCTU COOTBETCTBOBANWU NEpUoAYy BPEMEHU, B TEYEHNE KOTOPOro NPOUCXOAMINO 3aMes-
neHwve (10.1.1). faHHbIA aTan pernameHTUpyeTcs cooTBETCTBEHHO A.3.4.3 nepeuncrniennsamn b) 5), ¢) n d) (unu A.3.4.4).

MeToguka pacyeTa ycpeAHeHHbIX no beccento 3HavyeHuid abiIMHOCTU npuBefeHa B 10.2. [AnA NUKOBLIX 3HA4YEHWUN
AbIMHOCTU NpuW 3ameaneHnn senunyunHa X 8 chopmyne (11) pasHa 1 c.

3HajeHne AbIMHOCTY NpY 3aMeAlleHnn, BKIoYaeMoe B OTHET, paBHO cpefiHeMy apudmeTudeckomy LSVs, LSVg 1
LSV,

A.5 Pesynbrathbl, BKNloyaeMble B oTYeT

B oTueT 06 ucnbiTaHnax [oMmKHbI GbiTb BKIIOMEHbI CeayroLne 3HaYeHns JbiMHOCTU: PSV e, PSV3, PSVg, PSVg 1
LSV.
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MpunoxeHue B
(obasaTtenkHoe)

McnbiTaTenbHbIW LUK ANA OBUraTeneinl BHeAOPOXHON TEXHUKU C MOCTOAHHOM YaCTOTON BpaweHus

B.1 O6nacTtb npuMeHeHus

[HelicTBrE AaHHOIO NPUMOXEHUA pacnpocTpaHAeTCa Ha Takvue TUNbl ABUraTenei, Kotopele Nbo He MoryT paboTtaTb
C NepeMeHHOW YacToTOW BpallieHUs B CUY CBOEH KOHCTPYKUMK, MMBO He npefHasHaveHbl ANs Takoi paboTel. OfHako B
HeKoTopbIX YCTaHOBKax npu paboTe ABUraTenei ¢ NOCTOAHHON YacTOTO BpalleHWs BO3MOXHbI pe3kne Habpockl 6onbLLO
Harpysku, YTO MOXET NPUBOANTL K NMOSBMEHWIO AbIMa Ha BbIMycKe.

LiMkn ucnbiTaHWin Ha AbIMHOCTL MPU NEPEXOAHOM peXUMe JOMOMHAET LMK COOTBETCTBYIOWMX UCTBITAHWIA Ha ycTa-
HOBMBLLEMCS pexume Takum obpasom, 4To 06a LMKnia B COBOKYMHOCTM obecrneynBaroT KOHTPONb BEIGPOCOB B LUMPOKOM
AwanasoHe pabouux pexumos. KpoMe Toro, UCMbITaHUA Ha AbIMHOCTb 4OMXHbBI MO3BOMNTEL OLEHUTL BLIGPOCH ABUraTens,
YCTaHOBMEHHOro B MallMHe, a TakKe pernaMmeHTUpoBaTh W3MepeHUsi BblbpocoB, NpoBOAUMBIE KaK Ha 3aBOAe-U3roToBU-
Tene, Tak U Ha MecTe aKcnnyartayuu.

Hanbonbllee gbiMeHWe CNEAYET oXuaaTe Y ABUraTeNiel ¢ MakcumaribHeIM pacxogoM TOMfuBa, T. €. Y TeX, KoTo-
pble cuuTaroTca 6a30BbIMU MOgeNsaMU ceMeiicTBa aBuratenei cornacHo 1ISO 8178-7.

HaHHoe npunoxeHne pacnpocTpaHAETCS Ha ABUraTenu, AN KOTOPbIX NPUMEHSIOTCA UChbITaTenbHble Lukel D2,
G1 n G2, onpegeneHHsie B pasgene 8 ISO 8178-4, n oTHoCcUTCA K fBUraTensamM ¢ HOMUHarnbHOM MoLHocTeIo fo 1500 kBT.

K TUNMYHBIM yCTaHOBKaM, B KOTOPbLIX MPUMEHAIOTCH 3TW ABWUraTenm, OTHOCATCS, B YaCTHOCTY:

a) MenbiTaTenbHbli Lk D2:

- ra3oBble KOMMpeccopbl;

- reHepaTopHble arperathl ¢ NepeMeHHON Harpy3Kkoi, BKIToYasn BCroMoraTernbHble Cy40Bbie U TENoBo3HbIE (He Uc-
nonbayemble ANs ABUXEHWSR);

- ra30HOy60pOYHbIE MaLLUHBI;

- KaMHeg poBunku;

- CHeroybopoYHas TexHWKa;

- NoAMeTarbHbIe MaLLUHbI.

b) UcnbiTaTenbHbli Lukn G1:

- PYYHbl€ ra30HOKOCWITKW POTOPHOMO UMK LMNUHAPUYECKOro TUMa;

- CaMOXOfHble€ ra30HOKOCUITKN C MepefHUM UK 3aHUM pacrnonoXeHUeM ABUraTens,

- NOYBEHHblE dpesbl;

- MalmWHbl 4118 06pe3kn KpOMOK;

- ra3oHonogMeTarnbHble MalluHbI

- MalWHbI 418 nepepaboTKn OTXOA0B;

- pasbpbl3ruareny;

- CHeroybopoyHas TexXHUKa;

- ronbpmobunu.

¢) UcnblTaTenbHbli yukn G2:

- NepefBUXHbIE reHepaTopbl, HACOCKI, CBapOYHble arperaTel U BO3AYLUHbIE KOMIPECCOPb!;

- ra3oHOyb0poUHbIe U cafoBble MalUWHbBI C ABUraTeneM, NOCTOSIHHO paboTaloLwmm NpU HOMUHANBLHON YacToTe Bpa-
LeHmns.

B.2 TepMuHbLI M onpeaeneHns

B.2.1 npoBepka Ha AbLIMHOCTb (smoke test): McnbiTaHne, BkniovatoLee BbICTphI HABPOC Harpy3ku Ha AsuraTens,
paboTatowmii Npy NOCTOSAHHOW YacToTe BpaLlEeHUs.

B.2.2 nukoBoe 3HauyeHue AbIMHOCTHU (peak smoke value); PSV: CpefHee us Tpex HanbonblWnX 3Ha4eHUn A biM-
HOCTH, ycpeaHeHHbIX No Beccento 3a 1 ¢, U3aMepeHHbIX Npu Habpocax Harpy3ku.

B.2.3 AbIMHOCTb Ha ycTaHOBMBLUeMcA pexume (steady-state smoke value); SSSV: Hanbonbluee 3HaueHne gbiM-
HOCTH, U3MepeHHoe Npy paboTe Ha yCTaHOBUBLLEMCS pEXMME.

B.3 UcnbiTaTenbHbIN LUK

B.3.1 BennunHa HaGpoca Harpy3ku Ha aBurartenb

B sTom noapasgene nNpuBOAWTCA METOA pacyeTa Harpysku Ha ABuraternb MNPy UCNbITaHUAX. BennunHa Harpysku,
HabpaceiBaeMOl Ha ABUraTenb, 3aBUCUT OT ero cpefiHero athqeKTUBHOIO AaBneHns (p,,.) NPU HOMUHANBHOW (NONHO)
MoLLHOCTU. Ecnu aBuratenkb ¢ NOCTOSIHHON YacTOTON BpaLLieHNs1 UCMONb3yeTcs B KayecTBe NpUBoAa reHepaTopa, ero Ho-
MUWHanNbHOW (MONHON) MOLHOCTBLIO CHUTAETCA MOLLHOCTb, pa3BMBaeMas iBuraternieM B peXxuMme, COOTBETCTBYIOLEM HOMU-
HanbHON MOLUHOCTU reHepaTtopa cornacHo 1ISO 8528-1. Ecnu ABuratens ucrnonb3yeTcs B Ka4ecTBe NpUBoAa He reHepaTo-
pa, a Kakoro-nubo apyroro MexaHusma, ero HoOMUHarNbHOW MOLLIHOCTbIO CHUTAETCH MOLLHOCTb, YKa3aHHasa U3rotToBuTenem.
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BenuuuHa p,,,. onpeaenserca no crneayoLleii opmyne:

P-2000 )
me = — ANSA YeTblpeXTaKTHbIX ABUraTerneu,;
Vdn
P-1000 .
me = — ANs ABYXTakTHbIX ABUrateneu,
Vdn

rae p,,. — cpeaHee apdexkTmeHoe JaBneHue, kMa;
P — obbsiBNeHHas MOLHOCTb, KBT;
V4 — pabounit o6bem geuratens, I,
n — vacTtoTta BpalleHus agsurarens, o6/MuH.

Ha pucyHkax B.1 u B.2 npuBefieHbl BENWYNHBI HAarpy3oK [B NPOLIEHTaX OT HOMMHaNBLHOW (NONHON) MOLHOCTH], KO-
TOpbI€ AOMKHbI BbITh NPUINOXKEHE! K ABUATENIO, B (PYHKUMN OT P, ABUraTens. YunTbisas, Yto GonbWMHCTBO ABUraTenen
C NOCTOSIHHOW YacTOTOW BPaLLEHUs1 MCNONb3YIOTCA ANA NPUBOAA FEHEPATOPOB, BENnYMHa HabpackiBaeMon Harpy3ku Ans
HUX pernameHTupyetcs ISO 8528-5. PucyHok B.1 OTHOCUTCA K YETLIPEXTAKTHLIM ABUraTensaM, a pucyHok B.2 — k aByx-
TaKTHbIM ABUratensam. BenvuuHa Harpyaku Ha pucyHkax B.1 u B.2 — 310 Harpy3ka, koTopas AomkHa 6biTh MCNoNnb30BaHa
B UcnbiTaHusx no B.3.3 c.

& o
(S =]
LLLLY L) LLL LLLRY LLD LLE LLL! LLLLOLRLLL LR CLERY LLLAR LARLELLRRY LLLRFLLLLH LA LLLAY LENLLL

o
Xy

500 1000 1500 2000 2500 3000

Y — cTyneH4aTbiit Habpoc Harpy3ku, B NPOLEHTaX OT OGLABNIEHHOW MOLLHOCTH;
X — cpegHee acbekTuBHOe aasneHue (op,.) Npn obbsABnNeHHol mowyHocTw, kla.

PuicyHok B.1 — BenuunHa Habpoca Harpysku Ans YETbIPEXTAKTHLIX ABurarenei

B.3.2 MNoaroroBka ABuUratens K UCNbITAaHUAM

Mepen UCNbITAHUAMK ABUTaTENb C LENbio cTabunusauum pabounx napaMmeTpoB AoMmKeH BbiTb Nporper noa HOMU-
HanbHOI Harpyskoi B COOTBETCTBUM C PEKOMEHAALUSMU N3rOTOBUTENSA.

MoaroToBka ABUraTens peluaeT elle oAHy 3afauy — yAaneHue OTNOXEHWUI B BbiyCKHOM TPaKTe, KOTOpbLie MOryT
ocTaBaTbCs Nocne npeablayLLUmMX UCNbITaHWA, YTOObI 3TU OTNIOKEHUA HE NOBMUAMKN Ha pe3ynbTar.

B.3.3 UcnbiTaHuAa «npoBepka Ha ALIMHOCTbLY. MopsAAOK NpoBeASHUA

a) Cpaasy e no 3aBepLUEHNM NOATOTOBKW ABUraTens OH AOMKEH NpopaboTaTh B peXXUMe MaKCUManbHOW MOLLIHOCTU
(nonoxeHue TONNMBHOW PENKU Ha BEPXHEM ynope) B TeveHue (40 + 5) ¢, Npu aTOM PErucTpypyOTCH NoKasaTeny AbiM-
HOCTHW.

b) 3atem apurarens gomkeH npopaboTtaTk nog Harpyskoi, paBHoi 10 % OT OOLABNEHHOW MOLUHOCTH, B TEMeHHne
(40 £ 5) c.

c¢) MNocne aTtoro npoussoaMTcA HAbpOC Harpysku Ha ABUratenbs cornacHo B.3.1, npu 3ToM Temn npupalleHusa Ha-
rpy3Kku AOMKEH ObITb MAKCUMANbHO BO3MOXHbIM.

MpumeuyaHne— Bpema npuema Harpysku rnocrie ee Habpoca Ha LBUrarerb 3aBUCHUT OT €ro KOHKPETHOTO
MPUMEHEHMS.

d) 3atem gsuratenb AomkeH npopaboTtaTb Noj 3Toi Harpyskol B TeveHue (40 + 5) c.
€) Llarun b) — d) pomkHbl GbITb NOBTOPEHBI TPUXKABI.
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Y — cTyneHvaTbiit Habpoc Harpysku, B NPOLEHTaX OT 0ObABNEHHON MOLYHOCTH;
X — cpefHee athhekTuBHOE AaBNEHNE (Do) NPY OOGBABNEHHOA MOLLHOCTH, KlMa.

PucyHok B.2 — BenuunHa Habpoca Harpy3ku Ansa AByXTaKTHbIX ABuratenei

B.4 Ananus pesynsraros

B.4.1 O6ume nonoxeHus

B AAHHOM NYHKTE U3NoXKeHa MeTogmka aHanusa pe3ynbTaTtoB NPOBEPKN AbIMHOCTU. BbIXO}]HOﬁ CUrHan MHOIMX on-
TUYECKMX AbIMOMEpOB, O6bIYHO MCMOSIb3yeMbIX B UCTIbITAHMSAX, NpeAcTaBnsieT coboi ycpeaHeHHoe 3a Bpemsi X = 0,5 ¢
3HayeHue dyHkumm beccens (Mo ABIMHOCTH), BLIMMCIIEHHOE MO anropuTMy, onucaHHomy B 10.2. B atux cniyuasix Tpebyercsi
ponornuutenbHasa obpaboTka curHana ans ero NpUBeAeHUA K CTaHO4apTHOMY nepuogy BpeMmeHun «X = 1 c», a 3HayeHwe Bbl-
paxeHus (tp2 + tez), Bxogswero B copmyny (11), 10.2.2, pasHo 0,52. [Mpu aHanuse pesynsTaToB onpeaeneHust bIMHOCTY,
elle He o6paboTtaHHbix no anroputmy beccenst ansa X = 0,5 ¢, cneayer MCNonb30BaTh BhipakeHne (tp2 + te2), xapakrepu-
3yloLuee CMCTEMY ONMTUYECKOTO AbIMOMEpa.

Kpome ToOro, Bknioyaembie B OTHET 3HAUYEHUS AbIMHOCTH AOMKHbI ObITb CKOPPEKTUPOBAaHbI C YYETOM BHELUHUX YCIO-
BuiA cornacHo 10.4.

B.4.2 [IbiIMHOCTb Ha ycTaHoBMBLUEMCS pexunme (SSSV — steady-state smoke value)

SSSV — 370 MaKkcMmarnbHoe 3HayeHue AbIMHOCTH, 3aperucTpuposaHHoe npu nposepke no B.3.3 nepeuncnexue a).
Mpwv onpeaeneHun AbIMHOCTY Ha yCTaHOBMBLUEMCS! peXxume ycpeaHeHue no Beccenio He Tpebyercs.

B.4.3 NMukoBoe 3HaveHue abiMHOcTU (PSV — peak smoke value)

JomkHo 6bITb onpeaeneHo Haubonbluee M3 ycpeaHeHHbIX No Beccento 3a 1 ¢ 3HaYeHWIA AbIMHOCTU, NOMyYEeHHbIX
npu TPEXKPaTHOM MOBTOPEeHUn ucnbitTaxuii no B.3.3 nepeuncnenue c). Heobxoaumo cnegutb 3a TeM, YTo6bl aHaNU3uUpy-
emble pesynbTarhbl M0 AbIMHOCTU COOTBETCTBOBANM NEpMOAY BPEMEHU, B TEYEHWUE KOTOPOrO NpoMcxXoaun Habpoc Harpysku
(10.1.1). PSV — ato cpeaHee 13 Tpex HanbonbLUMX 3HaYEeHUIA OLIMHOCTH, YCpeaHeHHbIX No Beccenio 3a 1 ¢, U3MepeHHbIX
npu Habpocax Harpysku.

B.5 PesynkraThl, BKITIOYaeMble B OTHET 06 MCNLITaHUSAX

B otyeT 06 ucnbiTaHWsAX AOMXKHBI BKNIOYATLCA 3HavYeHus:: PSV n SSSV.
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Mpunoxexue C
(cnpaBouHoe)

3ameyaHusa no noBoAy UCMbITaTeSIbHbIX LIMKNOB

OnuncaHHble B NpUnoxeHuax A n B ucnbitatenbHble LMKNbLI NO3BONSAIOT BOCNPOU3BECTU U U3MEPUTL ALIMHOCTL OT-
paboTaBLUMX ra30B, XapakTepHyo ANA peanbHbIX YCIOBUIA aKcrryaTaLmm.

UcnbiTaTenbHblii LMK, ONUCaHHbIA B NPUNOXEHUU A, TUNUYEH ANA ABUraTene, UCNonb3yeMblX B yCTaHOBKaX, K KO-
TopbIM NpuMeHnmM Lukn C1 no ISO 8178-4. ObnacTb NpUMEHEHUS NPUIOXEHUSA A Ha JaHHBLIN MOMEHT NOATBEpPXAEHa AN
Asurartenieii HOMUHarNbLHON MOLWHOCTLIO A0 1500 KBT BKMouUTENbHO. UcnbiTaTenbHbIA LUK, ONUCAHHLIA B NPUNOXEHWUM
B, TunnyeH Ansa aAsuratenei, UCNONb3yeMblX B yCTAHOBKAX, K KOTOpLIM NpUMeHUMBI Luknbl D2, G1 u G2 no ISO 8178-4.
ObnacTb NPUMEHEHUs HACTOALWEro cTaHAapTa B AanbHelwem MoXeT BbiTe pacluMpeHa NyTeM BBefjeHUS HOBLIX COOTBET-
CTBYHOLMX NpUNOXeHWi. Ee pacnpocTpaHeHne Ha Apyrue AnanasoHbl MOLLHOCTU (HanpuMep, 3a CYET BKNHOYEHUS TaKuX
06BbEKTOB, KaK MPOMBILLIIEHHBIE ANIEKTPOCTaHLUK), @ Takke Ha Apyrue BUAbLI yCTaHOBOK (HarnpuMep, KpynHble CyAoBbIe UK
TennoBo3HbIe ABUratenu) TpebyeT aanbHelwmnx cepbedHbix uccnegosanuin. Kpome Toro, HeobxoguMo paccMoTpeTs BO3-
MOXHOCTb OFpaHUYEHUs TEMMNa pasroHa (CBA3aHHOE C pa3MepHOCTbIO ABUraTeNs) U A0MNONHEHUA UCMbITAaTeNbHbLIX LMKITOB
ApYruMu pexuMamMm Asuratens (HanpuMep, NyckosbiM). HekoTopble Asuratenu obopyayroTca cucTeMaMm peryrnupoBaHusi
4acToTbl BpaLLeHUst U/MNKU Harpy3ku, He NO3BOASIOWMMMN peanu3oBaTb ONUCaHHbIE B NPUNOXEHUAX LMKkl K ToMy xe
Of\HOW U3 3aAady TakuX CUCTEM MOXET 6biTb UMEHHO OrpaHudeHune AbiMneHnsa. MHorga B Nogo6HbIX cny4Yasx MoryT noHa-
[06UTbCA cneyuansHbie METOAbI UCTIBITAHUIA.

MeToabl MCMbITaHWI, NPUMEHUMbIE K ABUraTENAM, Ha KOTOpble pacnpocTpaHAoTCa NpunoxeHua A u B, paccuuta-
Hbl Ha YCNOBUS CTEHA0BLIX UCMbITaHWIA. [peanonaraeTcs, YTo ¢ NOMOLLLIO STUX METOAO0B OyAyT UCTILITLIBATLCA 6a3oBble
MOJENU CEMEICTB ABUraTenei, nNpu aToM pesynsraTthl UCNbiTaHUiA ByayT AeilcTBUTENBLHLI ANA BCeX TUMOB gBUratenen
AaHHoro cemeiictBa (ISO 8178-7) unu aaxHon rpynnel (ISO 8178-8). B HekoTopbIxX cnyyasx (Hanpumep, Ana rnaBHbIX
CYROBbLIX ABUraTefieil unu asurarteneidl B cocTaBe NPOMbILLIIEHHBLIX 3NEKTPOCTaHLUMA) NpefnovTUTENBHO NPOBOAUTL MC-
NbITaHWA (MOHWUTOPUHI) KaXAO0ro M3 ABurateneil. B Takux cnyyasix npunoxeHus, onpepensiowme LUKNbl UCTIbITaHWA Ha
ObIMHOCTb, He NpUMeHUMbI. [Ins nogo6HLIX ABUraTenei GonbLuoil MOLWHOCTM XapakTtepHa paboTa Ha Ma3yTe, KayecTBo
KOTOPOro MOXET CUIIBHO MEHSTBCS, MPU 3TOM UCTIBITAHWS U MOHUTOPUHI, NPOBOAMMBLIE HA MECTe YCTAHOBKM, OKa3biBaloTCA
NPeANoOYTUTENbHBIMUA NO CPaBHEHUIO C UCTIBITAHNSIMUA Ha CTEHAE.

MOXHO OXMAaTb onpefeneHHbIX TPYAHOCTEN NpK UCTIbITAHUAX ABUraTenei ¢ HebonbluMm (0AUH, ABa, a MHOTAA U
TPU) YMCIOM LMUIMHAPOB. XapaKTepHble ANA TakuxX ABUrateneil cunbHble Nynbcauvmn AaBneHns B KONNEKTope U pacxoaa
0TpaboTaBLUMX rasoB MOTyT NPUBOAUTL K CHUKEHWUIO TOYHOCTU U CTabUIMBbHOCTU pe3ynsTaToB U3MEPEHNA.

BoT nouemy cnegyeT cobniojath orpaHnyeHns, oTMeYeHHbIe B npunoxkeHusix A u B. [ins gsurateneil, BoIxoasLLmux
no Kakum-nmbo xapakTepucTukam 3a npefensl ykasaHHbIX OrpaHUYeHunid, BO3MOXHO, NoTpebyeTcs npuMeHeHue fpyrux
UCMbITaTENbHBIX LIMKIOB MU METOAMUK.

B HacToslLee BpeMs BefeTcs paboTa no NpoBepKe TOMHOCTW U3MEPEHWIA ANS ABUraTenei, BLIXOAALWX 3a Npeaens
MOLLIHOCTHOrO Anana3oHa.
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Mpunoxexue D
(cnpaBouHoe)

Mpumep pacyeta

D.1 O6nacTb NpUMeHeHusA

MockonbKy anroputM o6paboTku (punsrpauum) no Beccento ANs ycpefHEHUs pe3yrnsTaToB U3MEPEHMsT bIMHOCTU
NpUMEHSIETCS BNepBhble, B HACTOSILLIEM NPUINOXEHUU 0BbsICHSIETCS AeiiCTBME [JaHHOrO anropuTMa, NpUMBOASATCS NpUMephI
COCTaBIEHUS TaKOro asfiropuTMa U pacdeTa OKOHYaTENbHOTO 3HaYE€HUs ILIMHOCTU C €r0 MOMOLLbIO.

3Ha4eHUs NOCTOSHHLIX anropuTMa Beccensi 3aBUCAT UCKMIOYUTENBHO OT KOHCTPYKLMU OMTUYECKOro AbIMOMEpA U
OT YaCTOThl U3MEPEHUIA ONTUYECKO CUCTEMBI. M3roTOBUTENSAM ONTUYECKUX ABIMOMEPOB PEKOMEHAYETCS YKa3biBaTb OKOH-
YaTesbHble BefIMYMHLI MOCTOSIHHBIX ursTpa Beccens Ans pasnuyHbIX 3HAa4eHU YacToThl M3MepeHUiA, YToGhI nuua, oT-
BETCTBEHHbLIE 3@ UCTIbITAHWUS, MOITIM WX WUCMONb30BaTb MPU COCTaBrieHUU anroputMa Beccens U B pacyeTax 3HaueHwMit
JObIMHOCTH.

D.2 O6wme 3ameuyaHus no noBopy unsrpa beccens

HedunsTpoBaHHbI cUrHan no AbIMHOCTU MMEET 3HaYuTENbHLIA pasbpoc us-3a 60MNbLUMX YaCTOTHLIX UCKaXEHWA.
Ona dunsTpaumn nofo6HbLIX BLICOKOYACTOTHLIX UCKaXEHWA NpU U3MEpeHUsX AbIMHOCTU HeobXofMMO Ucnonb3oBaTb
dunerp beccensa. Ounstp beccens npefcTaBnseT coboil peKypCUBHbLIA UNETP HUXHUX YacTOT BTOPOro rnopsiaka, KoTo-
pbli rapaHTUpyeT MakcUMarbHYH CKOPOCTb HapacTaHusa curHana 6e3 6omnbLINX OTKIOHEHWHA.

YunuTblBas peanbHble reOMETPMYECKe U BpeMEHHbIE XapaKTepUCTUKK ra30BOro NoToka BO BbIMYCKHOW Tpybe, kax-
Okl onTudeckuid AeiMomep ByaeT AaBaTb, BoobLLe roBops, pa3fnnyHble rpaduku AbIMHOCTU B (OYHKLUW OT BPEMEHH, K
TOMY e C HEKOTOPbLIM 3anasfbiBaHueM. 3anasfbiBaHue n amniuTyaa curHana 3aBucsT, rMasHbIM 06pa3oM, OT reoMeTpum
U3MepUTENBHOW KaMmepbl ONTUYECKOro AbIMOMeEpa, BKIoYas NMHMKM npobootbopa, a Taioke OT BpeMeHu, Heobxofumoro
4ns o6paboTKK CUrHana sneKTPOHHOW CXEMOI ONMTUYECKOro AibiMoMepa. YkasaHHble hakTopbl XapaKTepusyloTcsl COOTBET-
CTBEHHO PU3NYECKUM W BNTEKTPUYECKUM BPEMEHaMU OTKITUKA, KOTopble NpeAcTaBnsioT coboil uHaMBMAYanbHble OUNLTPbI
NS KexKgoro onTudeckoro geiMomepa. Llens npuMmeHeHusa dunsrpa beccena — rapaHTUpoBaTh BO3SMOXHOCTL MOCTpoe-
HWs obLeit eaMHO06pasHoi xapaKTepucTUkK punsTpaLmn BCeid CUCTEMbI ONMTUYECKOTO AbIMOMEPA, BKITIOYatoLWEN:

- hmanyeckoe BpeMs OTKITMKa ONTUYECKOro biMOMepa (tp);

- 3rieKTpUYecKoe Bpems OTKIIMKa onTu4eckoro abiMoMepa (t,);

- BpeMsi OTKMMKa NpuMeHeHHoro cunerpa beccens (tg).

PesynkTupytolee obLyee Bpemsi OTKUKa cUCTeMbI (X) paccunTbiBaeTca no popmyne

X=,’t,2:+t,§+t§ .

370 Bpems JOMKHO GbiTb OfMHAKOBLIM ANIA BCEX TUMNOB ONTUHECKUX AbIMOMEPOB, €CIU Mbl XOTUM, 4YTOOLI OHKN fa-
BanM conocTaBUMble 3Ha4YeHUs AbiIMHOCTU. CrnegoBaTensHo, hunstp beccena aonxeH BbITb paccyuTaH Takum o6pasom,
YTOBbI €ro Bpems OTKNMKa (tg), B COBOKYMHOCTM € (hU3NHECKUM BPEMEHEM OTKNUKa (f,) U ANEKTPUYECKUM BPeMeHeM OT-
KI1Ka () AaHHOro KOHKPeTHOro OnTUYECcKoro ikiMomepa obecneumnsano Gbl HEOOGXOAUMOE CyMMapHOe BpeMa OTKMnKa
(X). Mockonbky BenuquHbI t, 1 t, 3aaarTcsa Ana KaXkA0ro KOHKPETHOro ONTUMECKOro AbIMOMEpa, a BpeMs X B HacToALeM
cTaHfapTe NPUHATO paBHbIM 1 ¢ (cM. Hanpumep, A.2.5 n A.2.6), Bpema t- MOXeT GbiTb paccunTaHo cneayowmnM o6pasom:

2 2 (2
te =,/x —t2 12

CornacHo onpefienexnio BpeMs oTKNuka puneTpa te — 370 BpeMsi, B TEHEHUe KOTOpPOro OTHOCUTENbHOE 3HaYeHne
BLIXOAHOMO cUrHana Ha Bbixofe unsTpa nocne NPUNOXEHW CTYNeHYaToro BXoAHOro BosgeicTaus nsmeHsetcs ot 10 %
L0 90 %. CnepjoBaTenbHO, KpUuTUYeckas Yactota unsrpa Beccens gomkHa nogbupatbes MeETo0M UTepaluu 40 Tex nop,
noka Bpems oTknuka ¢punsrpa Beccens ynoxurcs B Tpebyemoe Bpems pocTa curHana.

Ha pucyHke D.1 nokasaHbl KpUBLIE UBMEHEHUA CTYNEHYATOro BXOHOMO CUrHana U BLIXOAHOIO cUrHana nocne dunb-
Tpa, a TaKke BpeMs oTKnuka dunsrpa Beccens (tg).
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Y — curHan; X — Bpems, ¢; 7 — cTyneHYaTbIll BXOAHOW CUrHan; 2 — curHan Ha Bbixoae ¢punerpa beccena.
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PucyHok D.1 — Kpusble U3MeHeHUA BXOAHOMO (CTYNEHYaToro) N BLIXOAHOro (punsrpoBaHHOro) curHanos

D.3 Pacuet anroputma Beccena

D.3.1 O6wue nonoxeHus

CocTaBneHue OKOHYaTENLHOro anroputMa cuneTpa beccenss — 3TO MHOTOCTYNEHYaTLIA NpoLece, BKNHOYAIOLLMiA
HecKonbKo nocriegoBaTenbHbIX NpUbnmKeHuid. Bnok-cxema anroputMa utepauum (pasgen 10) nokasaHa Ha pucyHke D.2.

Huxe nokasaH npuMep cocTaBneHusi anroputma Beccenst Ansi BLIMUCNEHNUS MUKOBOMO 3HaYeHUA AbiMHOCTU (PSV)
B COOTBETCTBUW C MpoLefypoi utepauuun, nokasaHHoi Ha pucyHke D.2. CymmapHoe BpeMa oTknuka Ana PSV npuHaTo
paBHbIM 1 c. Mpoueaypa utepauun gna LSV BeIrnaguTt aHanoruyHo.

Mpy 3TOM NPUHATLI credyoLue napaMeTpbl U3MepUTESNIbHON CUCTEMBI:

- huamnyeckoe BpeMs OTKNKa tp =0,15¢;

- aNneKTpu4eckoe Bpema oTknuka f, = 0,05 c;

- cyMMapHoe BpeMs oTknuKka X = 1 ¢ (no onpegenenuto gns PSV);

- YyacToTa 3amepos — 150 'L,
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I'Iapame';pb; ?Smomepa Perynuposanue X(c) Yacrtota 3amepos (')
P ‘e
| |
{ ‘ 1
Tpebyemoe cymmapHoe BpeMsi
ol T = Tenew > oTknmka cunbTpa Beccens LWar 1
te
)
CocraBneHue anroputma beccens
fc- E K Lar 2
)
MpumeHeHne punbTpa beccens
K CTYNEH4YaToMy BXOAHOMY War 3
curHany ty, tog
HacTpoiika KpuTu4eckon
YacTtoTbl
fe, new = (1 +A) V
J PacueT BpeMeHU oTKNnKa
urnbTpa METOAOM UTEpaLUM War 4
te iter = o0 - to
\
Pacxoxaenue mexgy - U i -
3 Y P Fler War 5
A=t ior - teVtr
1
Urepauma Her MNMpoBepKa KpUTepUn utepaumm
IA] < 0,01 Liar 6
Oa
\
OkoHYaTenbHLIE NOCTOSIHHLIE
1 anropuTt™ cunetpa beccens War 7
i =

PucyHok D.2 — Cxema utepayum no anroputmy beccens

D.3.2 War 1: TpeGyemoe Bpema oTknuka counsrpa beccens

te = ,xz -(2+82),

tF =\/12—

(0.15%+0,05) = 0,987421 (c).

D.3.3 LLiar 2: onpeaeneHune KpMTUUECKol YacToTbl f, M pacueT nocToaHHbIXx Beccens E u K ana nepsoro

npubnuxeHun

f,=n/(10-tF)

f, =m/(10-0,987421) = 0,318161 (I'W).
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At=1/150

Q=1/tan(nAtf;),
Q=1/tan(n-1/150-0,318161) = 150,067975 ,

1
T 1+Q.J3D+DQ?

D =0,618034

1
E=
1+150,067975-4/3-0,618034 +0,618034 .1 50,0679752

=7,08029.107°

K=2-E(D-Q*-1)-1,

K =2.7,08029.1075 -(0,618034-150,0679752 —1) —1=0,970781

OTtcloga nony4aeM BblpaXXeHue ana anroputma Beccens:

Yi =Y +E(Sj+2-S4+Si_2=4-Y;2)+ K(Yi1~Yi2)

Y = Y;_4+7,08029-107° (S, +2-S)_1+ S;_p —4-Y;_5)+0,970781-(Y,_1~ Y;_,)

rae S; — 3HadeHWe BXOAHOro CTyneH4artoro curHana («0» unu «1»);
Y; — 3HaueHue BbIXO4HOMO curHana nocne gunerpa.

D.3.4 LUar 3: npumeHeHune dunsrpa Beccensa K ctyneHYUaTtoMy BO3AeHUCTBUIO

CornacHo onpefeneHuto BpeMsl OTKIUKa ouneTpa t — 3To BpeMs, B TeUeHMe KOTOPOro Nocre NpuioxeHna cTy-
neH4YaToro BXOAHOro BO3A4eWCTBUS OTHOCUTENBHOE 3Ha4YeHWe BEIXOAHOMO CUrHana Ha BbIXOAe U3 (PUnLTpa U3MeHNeTes oT
10 % po 90 %. OnA onpepeneHns 3aHa4veHunii KoopaUHAaT BPEMEHU, COOTBETCTBYIOLUMX aMMUTyAaM BLIXOAHOMO cUrHana
10 % (t40) 1 90 % (tgq), K CTYNEH4YaTOMy BXOAHOMY CUrHany AomkeH ObiTb NpUMeHeH GunsTp Beccena ¢ NpuBeaeHHLIMN
Bbllle 3HaYeHUsMU NapamMeTpos f,, Eun K.

B Tabnuue D.1 npuBedeHbl MHAEKCH U COOTBETCTRYHOLLME UM 3HAYEHUSI BPEMEHMU, CTYNEHYATOro BXOAHOro cUrHana
¥ BbIXOAHOrO CUrHana nocne gunsTpa A8 NepBoro U BTOPoro NpuonmkeHuid. MonyXMpHBIM LIPUGTOM B €neHbl TOUKH,
HenocpeacTBEHHO NPUMBIKaIOLWME K tyq U toqg.

Tab6nwya D1 — 3HayeHUs BpeMeHU, CTYMEH4YaToro BXOAHOIO CUrHara M BbIXOHOIO curHana nocrie ¢unsrpa gns
MepBOro U BTOPOro NpUGIKEHWIH UTepaLuoHHOro LMKna

Vraek Bpews, ¢ CTyneHyaTblil BXOAHOI! BbixogHOW curHan nocne dunerpa Y;
curian S; 1 utepayuA 2 utepauma

—2 -0,013333 0 0,000000 0,000000
—1 -0,006667 0 0,000000 0,000000

0 0,000000 1 0,000071 0,000084

1 0,006667 1 0,000352 0,000416

2 0,013333 1 0,000908 0,001074

3 0,020000 1 0,001731 0,002046

4 0,026667 1 0,002813 0,003321

5 0,033333 1 0,004146 0,004891
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OkoryaHue mabnuupsi D.1

Vrgeko Bpens, o CTyneHYaTbiil BXOAHOI BbIxogHol curHan nocre dunsrpa Y;
curHan S 1 utepaumsa 2 utepaumsa
24 0,160000 1 0,067884 0,078788
25 0,166667 1 0,072823 0,084448
26 0,173333 1 0,077882 0,090237
27 0,180000 1 0,083056 0,096149
28 0,186667 1 0,088339 0,102178
29 0,193333 1 0,093728 0,108318
30 0,200000 1 0,099218 0,114564
31 0,206667 1 0,104804 0,120911
32 0,213333 1 0,110482 0,127352
33 0,220000 1 0,116248 0,133884
34 0,226667 1 0,122097 0,140500
35 0,233333 1 0,128025 0,147197
36 0,240000 1 0,134029 0,153969
37 0,246667 1 0,140104 0,160811
174 1,160000 1 0,859856 0,896087
175 1,166667 1 0,862443 0,898336
176 1,173333 1 0,864994 0,900548
177 1,180000 1 0,867510 0,902723
178 1,186667 1 0,869990 0,904863
179 1,193333 1 0,872436 0,906967
180 1,200000 1 0,874846 0,909036
181 1,206667 1 0,877223 0,911071
182 1,213333 1 0,879565 0,913072
183 1,220000 1 0,881874 0,915038
184 1,226667 1 0,884149 0,916972
185 1,233333 1 0,886392 0,918872
186 1,240000 1 0,888601 0,920740
187 1,246667 1 0,890779 0,922575
188 1,253333 1 0,892924 0,924379
189 1,260000 1 0,895037 0,926151
190 1,266667 1 0,897120 0,927893
191 1,273333 1 0,899170 0,929603
192 1,280000 1 0,901191 0,931284
193 1,286667 1 0,903180 0,932934
194 1,293333 1 0,905140 0,934556
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B nepsom npubnmxeHun (Tabnuua D.1) sHaveHne 10 % pacnonoxeHo mexgy ungekcamu 30 u 31, a 3HadeHue
90 % mexpy uHaekcamu 191 n 192. [ina pacuyeTa ¢ 4., TOUHbIE 3HAYEHUA tg U tgg ONPEfenstoTes ¢ NOMOLLIO NIMHEAHON
WHTEpNoNAUUM Mexay cocefHUMM TOHKaMMm:

t10 = tiower + At (0,1 OUtioyer )/ (OUtupper - o"’flc)wer)

t90 = tiower + Al (O’ 9- OUtIower) / (OUtupper - oUflower)

rae out,,,er W OUtjy, e, COOTBETCTBEHHO SBMAKOTCA COCEAHUMN TOMKaMW BBIXOJHOTO CUrHana nocne dunetp Beccens, a
tower — BPEMS, COOTBETCTBYIOLEE COCEAHEN ToUKe, KaKk nokasaHo B Tabnuye D.1;

t40 = 0,200000 + 0,006667 - (0,1 — 0,099218)/(0,104804 — 0,099218) = 0,200933 (c¢),

tog =1,273333 + 0,006667 - (0,9 — 0,899170)/(0,901191 - 0,899170) = 1,276071 (c).
D.3.5 LLar 4: Bpems OTKNUKA pUNETPA HA NEPBOM Luare UTEPaLUK Ig .,
te iter = too ~ t1o»
te er = 1,276071 - 0,200933 = 1,075138 (c).

D.3.6 LLlar 5: pasHocTb MexAay TpebyeMbIM U NomnyyYeHHbIM 3HaYeHMAMU BPEeMEHU OTKIMKa A Ha nepBoM
ware uTepauum

A=(te jer—tp) / tr

A=(1,075138 — 0,087421) / 0,987421 = 0,088834.

D.3.7 LUar 6: npoBepKa BbINOMHEHNUA KpUTEpPUA UTepaluu
Tpebyetcs, UTobkl BEINONHANoCk yenosue A = 0,01. Mockonkky 0,088834 > 0,01, KpuTepuii utepaymmn He BLINOMHEH,

noaTomMy HeobXoAMMO cregytowiee npubnikerne (CneayoLwWwmin UMkn utepayuu). Ons gaHHOro UTepayuoHHOro Lukna no
N3BECTHBIM 3HAYEHUSAM f, M A pacCYMTLIBAETCS HOBOE 3HAYEHNE KPUTUYECKO YacToTel chunetpa Beccens:

f

c, new — fc'(1 +A),

fy new = 0,318161-(1 + 0,088834) = 0,346425 ().

OT0 HOBOE 3HauYeHWe KPUTUHECKOW YacTOTbl UCTIONb3YETC BO BTOPOM LiMKIle UTepaLuu, HauuHas onsTh C Wwara 2.
MpoLecc noBTopsieTcs o TeX Nop, Noka KpUTepuit uTepaluu He ByaeT BoINoONMHEH. BernMumHb!, NoNyYeHHble B pesyrnksrate
BbINOHEHUA NEPBOro U BTOPOro LIMKIOB UTepauuu, cBefeHsl B Tabnuuy D.2.

T a6 nuya D.2— BenuuuHbl, NONyYeHHbIE B peayrsTare BLINOMHEHUS NEPBOro U BTOPOTO LIMKIOB UTepaLni

Napamerp EavHuua nsmepeHua 1 utepauus 2 utepauma
f. My 0,318161 0,346425
E OTH. eAnHULa 7,08029 - 105 8,383292 - 10-5
K OTH. eAnHULa 0,970781 0,968199
to c 0,200933 0,184259
tao c 1,276071 1,178348
te iter c 1,075138 0,994090
A OTH. eAnHULA 0,088834 0,006754
Te. new My 0,346425 0,348765

D.3.8 LLlar 7: okoH4aTenbHbli anroputm beccens

Korga kputepwmii utepauumn GyaeT BEINONHEH, pacCUUTHIBAKOTCH 3HaYEeHMUs MOCTOAHHBLIX OKOHYATENbHOro anropuTMa
Beccens (cM. war 2). B gaHHOM npuMmepe KpUTepuid UTepaLmK oKasancs BIMOMHEHHBIM MOCcne BTOPOro NpubnmxeHus

(D =0,006754 < 0,01). Nocne 3TOro okOHYaTENbHLIA anropuTM UCMONL3YETCH AN onpeAerieHns YepeAHEeHHbIX 3HaYeHU I
AbIMHOCTU (cM. D.4).

Vi =Yiq+E(Si+2-S4+S_2-4-Y;_3)+K(Yin—Yi_2),
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Y; = Y;_1+8,383292.107%.(S; +2-§,_1+S;_p —4-Y;_5) +0,968199.-(Y;_4 - Y;_,)

D.4 PacyeT 3Ha4YeHUs AbIMHOCTU

D.4.1 O6wue nonoxeHus

Cnepnyiowmii npyMep UNNCTpUpyeT 06LLMIA NOPSAOK onpeaeneHnsi OKOHYaTenbHOro 3Ha4eHus AbiIMHOCTY Ans PSV
B cootBetcTBMM ¢ 10.2.3. B paHHOM cnyyae ucnonb3yeTcsi, paccumTaHHbii B D.3 hunstp Beccens, KOTopbiii NPUMEHSIETCs!
K MoKa3aTernio nornoweHns ceeta k, npeobpasoBaHHOMY M3 HE(PUNBTPOBAHHOIO CUrHasna no AbIMHOCTHM, PaCCYUTAHHOIO
no ¢opmyne (10) 10.1.2. Ecnu B oTyeTe 06 MCMbITAaHWSAX NPMBOAATCH BEMUUYUHBI AbIMHOCTH, TOT Xe anroputm c¢unsrpa
NPUMEHSAETCS HENOCPEACTBEHHO K HE(UNETPOBAHHOMY CurHary no AsiMHocTu. MNpoueaypa onpepenenus LSV Bbirmsgut
aHanoru4yHo.

Ha pucyHke D.3 nokasaHbl KpuBbleé U3MEHEHUS HE(hMNBTPOBAHHOIO curHana no koadduumeHTty ocnabnenus npm
pasroHe gBurarersisi, a Takke 3Ha4eHus nokasarens nornoLleHus K 4o v nocne dunsrpa. NokasaHo Takke MakCUMarnbHoe
(NMKoBoOE€) 3Ha4YEeHne Y,-, max NOKasarens normowuenus k nocne ¢unetpa. CoorsercteenHo B Tabmmuax D.3 u D.4 npuso-
OATCA YNCINEHHBbIE 3HAaYEeHWA uHAeKca i, BpemeHu (npu yactore samepos 150 '), HechunsTpoBaHHOMO U (hUNETPOBAHHOMO
3Ha4YeHWi curHana no AbIMHOCTH K. PunbTpaums BbiMOSHANACH C UCNONb30OBaHUEM NOCTOSIHHBIX anroputMa beccens, npu-
Mep co3faHusa koTtoporo npuseaeH B D.3. Paau kpatkoctu B Tabnuuy BriioueHbl LMpbl TONMLKO MO TEM Y4ACTKaM KpMBOW
ObIMHOCTW, KOTOPbIE HAXOAATCA B Ha4arne pasroHa v B obractn nMKOBOro 3HaYEHus.

Y1k AY2
30— —1,0
25—
—0,8
4 i
20—
| —0,6
15— 1 —
B —0,4
10—
" 3 2
—0,2
5
L e ]
0 1 2 3 4 5 6 7 8 9 10 11 0%

Y1 — AbIMHOCTb, k03(DULMEHT ocnabneHus N, B npoueHTax; Y2 — nokasaTenb NOrMoLieHus CBeTa, k, 1/m; X — Bpems, C;
1 — HedMNLTPOBaHHOE 3HaYEHUe koachdmumeHTa ocnabneHns CBEeTOBOro NoToka, N; 2 — HepunsTPOBaHHOE 3HaYEeHMe AbIMHOCTH K,
3 — uneTpoBaHHOE 3HAYEHUEe ALIMHOCTU K, 4 — MakcuManbHoe (NMKOBoe) 3HaveHue Y1.

PucyHok D.3 — KpuBble uaMeHeHus1 USMEPEHHOIo 3Ha4YeHus koadhduumnenta ocnabnenma N n unsTpoBaHHOMO U
HeMNBTPOBAHHOIO 3HA4YEHMWI NoKkasarens kK

T a 6 n nuaD.3 — 3HaueHus koachcduuneHTa ocnabnenma N n nokasartensi NornoweHus k ans ounsTPOBaHHOIO U He-
WBTPOBAHHOIO 3HAYEHWUIN ABIMHOCTY B Ha4ase NepexogHoro pexvma nocrie Habpoca Harpysku

UHgexe, i Bpems, ¢ Koacbdmumelz\nlﬂ;/:)cnaﬁneﬂuﬂ 3HaueHue k n:g1ep, UNLTPOMm, 3HaueHne k ;clcine duneTpa,
-2 0,000000 0,000000 0,000000 0,000000
-1 0,000000 0,000000 0,000000 0,000000
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lpodomxeHue mabnuupi D.3

WHgeke, i Bpems, ¢ KOSQ)Q)VIL[,VITVI-,WOZCJ'IaGJ'IeHVIH 3HaueHue k n'\enge,q DUNETPOM, 3HaveHue k Tﬂclc%ne dunerpa,
0 0,000000 0,000000 0,000000 0,000000
1 0,006667 0,020000 0,000465 0,000000
2 0,013333 0,020000 0,000465 0,000000
3 0,020000 0,020000 0,000465 0,000000
4 0,026667 0,020000 0,000465 0,000001
5 0,033333 0,020000 0,000465 0,000002
6 0,040000 0,020000 0,000465 0,000002
7 0,046667 0,020000 0,000465 0,000003
8 0,053333 0,020000 0,000465 0,000004
9 0,060000 0,020000 0,000465 0,000005
10 0,066667 0,020000 0,000465 0,000006
1 0,073333 0,020000 0,000465 0,000008
12 0,080000 0,020000 0,000465 0,000009
13 0,086667 0,020000 0,000465 0,000011
14 0,093333 0,020000 0,000465 0,000013
15 0,100000 0,192000 0,004469 0,000015
16 0,106667 0,212000 0,004935 0,000018
17 0,113333 0,212000 0,004935 0,000023
18 0,120000 0,212000 0,004935 0,000029
19 0,126667 0,343000 0,007990 0,000037

20 0,133333 0,566000 0,013200 0,000047
21 0,140000 0,889000 0,020767 0,000062
22 0,146667 0,929000 0,021706 0,000083
23 0,153333 0,929000 0,021706 0,000110
24 0,160000 1,263000 0,029559 0,000144
25 0,166667 1,455000 0,034086 0,000187
26 0,173333 1,697000 0,039804 0,000240
27 0,180000 2,030000 0,047695 0,000305
28 0,186667 2,081000 0,048906 0,000383
29 0,193333 2,081000 0,048906 0,000475
30 0,200000 2,424000 0,057067 0,000580
31 0,206667 2,475000 0,058282 0,000701
32 0,213333 2,475000 0,058282 0,000837
33 0,220000 2,808000 0,066237 0,000989
34 0,226667 3,010000 0,071075 0,001158
35 0,233333 3,253000 0,076909 0,001345
36 0,240000 3,606000 0,085410 0,001551
37 0,246667 3,960000 0,093966 0,001780
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WHgeke, i Bpems, ¢ KosqaqmqmilHTo/ScnaGHeHMﬂ 3HaueHue k n'\enge,q DUNETPOM, 3HaueHue k |;\|Ao_cne dunerpa,
38 0,253333 4,455000 0,105983 0,002032
39 0,260000 4,818000 0,114836 0,002311
40 0,266667 5,020000 0,119776 0,002618

Ta6nwuyaD.4 — 3HaveHunsa koachduumeHTa ocnabnenma N v nokaszaTensd NornoLeHnsa kK Ans oUIsTpOBaHHOro M He-

PUNBTPOBAHHOIO 3Ha4YEHUA ObIMHOCTM B pailoHe Touku PSV

wawie | weunc | Jeogmwen | Smewexmpa | Sews o
259 1,726667 17,182000 0,438429 0,538748
260 1,733333 16,949000 0,431896 0,539244
261 1,740000 16,788000 0,427392 0,539689
262 1,746667 16,798000 0,427671 0,540082
263 1,753333 16,788000 0,427392 0,540426
264 1,760000 16,798000 0,427671 0,540720
265 1,766667 16,798000 0,427671 0,540968
266 1,773333 16,788000 0,427392 0,541170
267 1,780000 16,788000 0,427392 0,541327
268 1,786667 16,798000 0,427671 0,541441
269 1,793333 16,798000 0,427671 0,541514
270 1,800000 16,793000 0,427532 0,541545 2
271 1,806667 16,788000 0,427392 0,541538
272 1,813333 16,783000 0,427252 0,541493
273 1,820000 16,780000 0,427168 0,541411
274 1,826667 16,798000 0,427671 0,541293
275 1,833333 16,778000 0,427112 0,541140
276 1,840000 16,808000 0,427951 0,540954
277 1,846667 16,768000 0,426833 0,540737
278 1,853333 16,010000 0,405750 0,540486
279 1,860000 16,010000 0,405750 0,540199
280 1,866667 16,000000 0,405473 0,539877
281 1,873333 16,010000 0,405750 0,539519
282 1,880000 16,000000 0,405473 0,539128
283 1,886667 16,010000 0,405750 0,538704
284 1,893333 16,394000 0,416406 0,538251
285 1,900000 16,394000 0,416406 0,537769
286 1,906667 16,404000 0,416685 0,537262
287 1,913333 16,394000 0,416406 0,536731
288 1,920000 16,394000 0,416406 0,536176
289 1,926667 16,384000 0,416128 0,535598
290 1,933333 16,010000 0,405750 0,534997
291 1,940000 16,010000 0,405750 0,534373
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OkoHYaHue mabnuusi D.4

mave | mmne | Joosbuwen | swewerren | e ko
292 1,946667 16,000000 0,405473 0,533726
293 1,953333 16,010000 0,405750 0,533055
294 1,960000 16,212000 0,411349 0,532364
295 1,966667 16,394000 0,416406 0,531654
296 1,973333 16,394000 0,416406 0,530927
297 1,980000 16,192000 0,410794 0,530184
298 1,986667 16,000000 0,405473 0,529424
299 1,993333 16,000000 0,405473 0,528648
300 2,000000 16,000000 0,405473 0,527854
a ﬂOJ'Iy)KVIprIM LIJpVIqDTOM BblA€N1€HO NMKOBOE 3Ha4YeHne.

D.4.2 PacueT HecomnbLTPOBaHHOIO 3HaYeHUsA K (daKynsraTMBHbINA)

Pac4yeT HaunHaeTcsa ¢ npeobpasoBaHUs U3MEPEHHbIX 3HAaYEHWUA JEIMHOCTU B COOTBETCTBYIOLUE 3HAYEHUS NoKasa-
Tens nornoLieHus. Kak y»ke roBopunock, Takoi pacyeT TpebyeTcsa TONLKO B cNyYasX, Kora B oT4eTe 06 UCNbITAHUAX Tpe-
ByeTcs NPUBOAMUTL XapaKTepUCTUKW ABIMHOCTU B BUAE NokasaTens nornoweHns ceeta nubo korga Heo6xoaUMo BHOCUTL
nonpaskn Ha aTMocdepHble yenosua cornacHo 10.3.2.

B AaHHOM npumMepe npeobpasoBaHie BLINOSTHEHO ANS UHAeKca 262 (koadduumeHT ocnabneHua N = 16,798 %), a
thoTomeTpudeckan Gasa npubopa L, pasHa 0,43 M.

e (1%,
L, 100

k:—L-In 1_16,798
100

=0,427671 (M71).
0,43

3TO0 3HadeHWe COOTBETCTBYET BeSIMYMHE Syg,, NMPUBEAEHHO B D.4.3.

D.4.3 Pacuer nokasatensi AbIMHOCTH, ycpeaHeHHoro no beccento (3HaueHue nokasarens k nocne

c¢unsrpa)

Pacuet no anroputmy Beccens Ha4nHaeTcs ¢ TOTO, YTO BENUUMHLL S, 4, S; 5, Y1 N Y, NPUpaBHMBAKOTCA K HYMHO.
3aTeM BbIYUCNATCH KOHKPETHbIE 3HAaYEeHUS JbIMHOCTM ((DUNBTPOBaHHLIE) — TOYHO TaK Xe, KakK 3TO OnucaHo Bbllle AfA
nosvuumn j = 262 , B pesynksrarte Yero reHepupyeTcs COBOKYMHOCTb (PUNBTPOBAHHBLIX 3HAYEHUH, NpuBeaeHHasn B Tabnuue

D.4. Buigepxka u3 Tabnuubl D.4 ans nosunyuu 262:
Sogp = 0,427671 M1,
Syg1 = 0,427392 m~1;
Spgo = 0,431896 M~";
Yogq = 0,539689 m~";

Yago = 0,539244 m~.

B cdopmyne (15) ucnonbaytotes noctosiHHble beccens, npuseaeHHble B D.3. dakTuyeckoe 3HaueHWe nokasartens
NOrroweHns k nepes UNETPOM COOTBETCTBYET BEMUUNHE Sogy (S;), PAccHUTaHHON BhILE. Sygq (Siq) U Spgg (Sip) —3TO
ABa NpefLLIecTBYIOLLMX 3Ha4YeHna k nepel PUNETPOM, @ Yogq (Yiq) U Yogg (Yip) — ABa NpeawecTByoWnX sHaueHus k
nocrie unerpa.

Yi =Y +E(Sj+2-Si+Sip—4-Y;p) +K(Yi-1 = Yi2),

Yogp = 0,539689 + 8,383202-1075-(0,427671 + 2:0,427392 + 0,431896 — 4-0,539244) + 0,968199-(0,539689 — 0,539244) =
=0,540082 (M~1).
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Hanbonbluee sHaueHue k nocne dunsrpa coorseTcTayeT PSV (PSVE unu PSV;, unu PSVg, unu PSVg — B 3aBucu-
MOCTM OT ycKopeHUsi pasroHa). B faHHOM npumepe Makcumym paseH 0,541545 M1 ans unaekca 270.

LSV paccunTbiBaeTCA aHanoruyHo.

Kak oTMeuanocsk Bhlile, anroputM Beccensi MOXeT 6biTb NPUMEHEH HENOCPEACTBEHHO K BeNUYWHe Koadduuuerta
ocnabnexuns N, 6e3 ee npeobpasosBaHusa B BEMUYUHY K, €CMM B OTUYET BHOCATCA 3HAYEHUA ibLIMHOCTU B eAUHULIAX KO3d-
durumneHTa ocnabnenus. [pyroit BO3MOXHbIA BapuaHT 3aKkiodaeTcs B TOM, YTO6bl pacciUTaHHYHo BhILLE BEMMHUHY K nepe-
BECTU 06paTHO B eAuHULbI KosddurumeHTa ocnabnexus.
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MpunoxeHune E
(o6A3aTenbHoe)

McnbiTaTenbHbIA LUK ANA [TaBHbIX CyA0BbIX ABUraTenemn

E.1 O6wue nonoxeHus

[MaBHbIE CYAOBbLIE ABUraTeNM NO CPaBHEHWIO C aBTOMOBUIBHLIMU ABUraTeENSAMU U ABUraTeNSIMU BHEAOPOXHOW Tex-
HUKK XapaKTepuaytotcs 6oree orpaHUYeHHBIM NonemM pabounx pexXMMoB, T. €. BOZMOXHbIX COMETaHUI 4acTOTbl BpalleHUs
W KpyTALLero MoMeHTa. [puYnHa 3Toro 3akmodaeTcs oT4acTh B OTCYTCTBUM KOPOOKK nepefad B CyA0BLIX CUNOBLIX yCTa-
HOBKaX, 0T4acTU — B (PU3NYECKNX OCOBEHHOCTAX B3auMOogeNCTBUA BOAbI U rPEBGHOro BUHTA.

Ha cygHe ¢ BUHTOM PMKCMPOBaHHOIO Liara UM ¢ BOAOMETOM MaBHbIN ABUraTenb paboTtaeT No BUHTOBOW xapak-
TepUCTUKe, OnuckIBaeMoil hopmynoit torque = f (n3), rae torque — KpyTAWMIA MOMEHT, a N — 4ncno 0B6OpoTOB KONEH-
YyaToro Bana B eJuHULY BpeMeHW. Ha cygHe ¢ BUHTOM perynumpyemoro wara rnaBHblil gBuratens obblMHO paboTaeT npu
MOCTOSHHOW YacToTe BpalleHus, nogobHo ABuraTento Ans NpuBofa reHepatopa. YNOMAHYTHIE PEXUMblI COOTBETCTBYIOT
uenblTaTenbHbIM LuknaM E1, E2, E3 n E5 no ISO 8178-4. B 0boux cny4asx (paboTta npu NOCTOAHHON YacToTe BpaLleHUs
¥ M0 BUHTOBOW XapaKTepUCTUKe) fbiMIeHWe HabnogaeTcs NPy pocTe Harpy3kn U 3aBUCUT B OCHOBHOM OT TEMNa pocTa Ha-
rpy3kun. MNosToMy rmasHble CygoBble ABUraTenu obbI4HO 0GOPYAYIOTCA pa3HOro poga cucTeMaMmn aBTOMaTUYECKOro orpa-
HUYEHWSA HarpysKku.

MpuMepoM ABMAETCA OrpaHUYeHne TeMna pocTa MOLWHOCTHU. B rmaBHbIX CyA0BLIX ABUraTENAX NOBLILEHUE Harpy3ku
pacTeT MeffeHHee, YeM B aBTOMOBUIbHBIX ABUraTensx 1 gBUraTensx BHEAOPOXHOW TeXHUKN. OTHACTN 3TO NPOUCXOAMUT
n3-3a huUsnYeckux ocobeHHocTeh B3auMoaencTBMS Boabl U rpebHoro BUHTa. Bo Bcex NnogobHbix cnyyasx asuratens 06o-
pYAYeTCs CUCTEMON perynupoBaHnusa U/mMnu KOMMIEKCHoW cucTeMoi asToMaTu3aLum, B 3aBUCUMOCTU OT TUNa cyaHa. Takoi
«TUMWYHBIA criy4Yaiy» sBnseTca Takke Hanbonee TAXeNbIM criyyaem, U, CnegoBaTenbHo, B HanbosbLlel cTeneHn Noaxo-
JOUT B KadyecTBe 6a30BOro pexumMa Ans UsmepeHuii AbiMHoOCTU. [BUraTeny ¢ pasnuyHeIMU HACTPOWKaMN U CUCTEMaMK pe-
rynvpoBaHWs 1 aBToMartusaummn MoryT 06befMHATLCA B CEMENCTBA UK FPYNNbl, NPY 3TOM «HaWXYALWWEe» U3 HUX (B CMbICNe
BLIBPOCOB) OTOUpPalOTCA AN UCNBITAHUIA B kKa4ecTBe NpeAcTaBUTENEN Bcero ceMelcTBa Unm rpynnei.

[nA cyaoBLIX YCTaHOBOK OCHOBHEIM TpeboBaHueM AsnsieTca 6e3onacHocTb. [03TOMy, XOTA ABUraTenu, kak npasu-
10, yNpaBnsalTcs aBTOMaTUYECKUMW CUCTEMaMU, B aBapUAHBIX Criy4dasx AONYCKAOTCA UCKMIOHMEHURA, KOrAa MeXaHUK pagu
npeAoTBpalleHns aBapun AomKeH 6paTb ynpasneHue Ha cebs. B nogobHeix aBapuiiHbIX cnyvasx AbIMHOCTb MOXET Bbl-
XOAWTb 3a AOMyCTUMbIE Npefenbl us-3a 6onee BLICTPOro pasroHa gsuratens. Takue cnyyYan B HacCTOALEM NPUIOXEHUN
He paccmaTpuBaroTcs.

E.2 O6nacTtb npuMeHeHus

LiMkn uenslTaHWii Ha AbIMHOCTb, OMUCAHHLIA B JaHHOM NPUIOXEHUW, MPUMEHMM K ABUraTtensMm, Ha KoTopble pac-
npocTpaHsatoTes umknel E1, E2, E3 n E5 no ISO 8178-4. YcnoBmem NpUMEHUMOCTU UCTIBITATENBHOIO LIMKNa, ONUCAHHOIO B
HacTOALLEM NPUINOXEHUW, ABMAETCA BpEMSA pa3roHa ABUraTens nog Harpy3koi. 9To Bpems AomkHO ObiTb paBHo (20 £ 5) ¢
UNU BpeMeHM, YKa3aHHOMY U3roTOBUTENEM, € Y4ETOM CneLmdUKM CUCTEMBI YNIPaBIEHNs U KOHTponsa paboTel Asuratens.
[MaBHble CyfoBble ABUraTenu, KOTOpble MOMYT TakKe MCMonb30BaTbCA B KayecTBe ABUratefnieidl BHEAOPOXKHON TEXHUKN,
MOrYT, KPOME TOro, UCMbITLIBATLCHA MO METOAMKE, U3MOXKEHHOW B MPUNOXeHUH A.

Huxe NpMBOLNTCA CMUCOK TUMUYHBIX NPUMEHEHUIA UCMbITaTeNbHbIX LUKIOB:

- E1: am3enbHble gBuraTtenu Ans cyaoB ANUHOK MeHee 24 M (SBNSIETCA NPOU3BOAHBIM OT UCTIbITAaTeNbHOro Uukna B);

- E2: rmaBHble cygoBble ABUraTenu Tsxenoro Tuna, padortatoLyme npu NnocToSAHHON YacToTe BpaLleHWUs, He3aBUCUMO
OT ANWHbI CYAHE;

- E3: maBHble cygoBble ABUraTenu TsKenoro Tuna, pabotaiolime No BUHTOBOW XapaKTepUCTUKE, He3aBUCUMO OT
ONWHBI CyAHa,;

- E5: gusenkeHele agBUratenu Ans cy4os ANUHON MeHee 24 M, paboTatolime Mo BUHTOBOI XapakTepucTuke,

MPUMEHUMOCTb HacTOALEro MPUNOXEeHUS Ha JaHHbI MOMEHT MOATBEpXAeHa AN ABUratenei ¢ HOMUHaNbLHON
MoLLHocTho 40 1500 KBT BKMIOYUTENBHO.

E.3 TepMuHbI U onpeneneHus

E.3.1 ucnoiTaHue nop Harpysko# (test under transient load) (gBurateneii, paboTatoLux Npu NepeMeHHoN YacToTe
BpalleHus): AcnblTaHne, cocTosLLEe U3 pexXnMa pasroHa ABurarTens nof Harpy3koil n pabotel nog Harpy3Kkon Npu YacTote
BpalleHus, paeHoi 80 % OT HOMUHANBHOW.

E.3.2 ucnbitaHne npu Habpoce Harpy3ku (test under transient load) (gBurateneit, pabotatoLymx Npy NOCTOAHHOM
YyacToTe BpalleHus): McnbliTaHne, KOTOpoe BKITloYaeT paboTy Ha HOMUHANBHOW YacToTe BpalleHUs ABuratens u cocTos-
Liee U3 yBenNMYeHUs Harpyaku n paboTel Noa Harpy3kol, paBHoi 50 % OT HOMUHANBHOW (MOMHON) MOLYHOCTMW.

E.3.3 Bpems pa3sroHa nop Harpys3koi (load-increase time) (aBurareneit, pabotarolmx npu NnepemMeHHon Yactore
BpalleHus). Bpems, koTopoe TpebyeTea AN pasroHa ABUraTenio oT MUHMMaIIbHO YacToThl BpalleHWs A0 YacToThl Bpa-
WeHns, paBHoi 80 % OT HOMWHANBHOW, NpUYeM Ha NPOTSHKEHUM STOTO pasroHa Harpyska ABUratens NoaAepXvBaeTcA
TaKoW, Npy KOTOPOMN KPYTALLUA MOMEHT COOTBETCTBYET XapakTEPUCTUKE Harpy>XeHWs Ha NepexofgHOM pexume.
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E.3.4 BpeMa yBenuueHus Harpysku (load-increase time) (aBurarteneii, paboTtaloux Npu NMOCTOAHHOW YacToTe
BpalleHus): Bpems, koTopoe TpebyeTcs BUraTento Ha HOMUHAaNbHOR YacToTe BpalleHns AN npuema Harpysku oT Hyns
[0 BeNUYUHbI, paBHoW 50 % oT HOMUHANBLHON (NONHON) MOLLIHOCTW.

E.3.5 xapaKrepucTuKa HarpyxeHus Ha nepexogHoM pexume (transient-load curve) (aBuratenei, paboraroLmx npu
nepeMeHHON YacToTe BpalleHus). BUHTOBas xapakTepucTuka, onpeiensemas ypaBHeHUeM (KpyTsawmiAi MomeHT) = f (n3),
KOHEYHOIN TOYKOW KOTOPOI SBNSAETCA PEXUM HOMUHANBHON MOLLIHOCTU MPY HOMUHArbHOW YacToTe BpalleHUs.

MpuMedaHue—NepeMeHHas n — 3TO YACO 06OPOTOB KONIEHYATOro Bara B €JUHULLYY BPEMEHM.

E.3.6 Harpy3ouHan xapakTepucTuKa Ha nepexoaHoM pexume (transient-load curve) (aBuratenen, paboTaroLmx
Npu NOCTOAHHOI YacToTe BpalleHus): HarpysouHan xapakrepucTuka npu nocTosiHHOW YacToTe BpaLleHUs1, KOHEYHOR ToY-
KOW KOTOPOIA ABNAETCA PEXMM HOMUHANBHOW MOLLHOCTY.

E.3.7 nukoBoe 3HaueHue AbiIMHOCTU (PSV — peak smoke value): CpefHee U3 TpeX HanbonbLUUX 3Ha4YEHWIA AbIM-
HOCTH, ycpeaHeHHbIX No Beccento 3a 1,0 ¢, U3aMepeHHbIX NpU Habpocax Harpysku.

E.4 UcnbiTaTenbHbIW LMK

E.4.1 O6wue nonoxeHusn

Mpu npoBegeHUN W3MEPEHMA AbIMHOCTU BO BpeMsi HabpocoB Harpysku (nogpobHo onucaHHbiX B E.4.2 n E.4.3),
Harpyaka Ha ABuraTenb A0MmKHa yBENMUMBaTLCA C MaKCMMarbHO BO3MOXHOW CKOPOCTLIO Kak Npu paboTe no BUHTOBOW Xa-
paKTepucTUuKe, Tak u npu paboTe No Harpy3oqHOW XxapakTepucTuke. Temn pocTa Harpyaku 1, crneaosaTensHo, Bpems pocTta
Harpysku, 3afjaloTcs cucTeMaMu yrnpaBneHus Wunu perynupoBaHns ABUratens.

[aHHbIA UMK NPUMEHUM Kak AN CTeHAO0BbLIX UCNbITAHUNA, Tak U AN UCNbITaHWIA ABUraTens, yCTaHOBNEHHOMO Ha CyAHe.

MpW CTEHAJOBLIX UCMBLITAHUAX BPEMS YBENUYEHUS Harpy3ku MOXET U3MEHATLCA B AWaNasoHe, XapaKkTepHoM Ans
peanbHbIX YCIOBWIA SKCnnyaTauum ceMencTsa Unu rpynnel ABUratenen, onpeeneHHbix B cooTBeTcTBuUn ¢ ISO 8178-7 1
ISO 8178-8.

E.4.2 NoarotoBKa ABUratensa K UCNbITAHUAM

Mepen UcNbITaHUAMK ABUraTenb ¢ Uenbio cTabunusauumn pabounx napameTpoB AOMKeH GbiTb NPOrPET Noj HOMU-
HanbHOW Harpy3koW B COOTBETCTBUU C peKOMeHAAaLMsIMU N3roTOBUTENS.

MpuMedaHuWe— [pegBapuTenbHbIil NporpeB HeobxoaUM Takxe Anst Toro, YTobbl NPeAOTBPATUTL BAUAHKUE
npeablAYLEro UCbITAaTENBHOMO PeXuMa Ha pesynbsraThl JaHHOro Tecta. [103ToMy OH paccmaTpuBaeTes Kak pexum obec-
MeYeHUs UCXOAHbIX YCIOBUNA.

E.4.3 NMpoBeaeHns ucnbiTaHUi NpU YBENNYEHUN Harpy3Ku

E.4.3.1 Obwue nonoxeHus

McnblTaHns npu yBenWYeHWN Harpysku A0MKHbI NPOBOAWUTLCA Cpasy Xe nocne OKOHYaHUsi NOAroToBKU, ONUCaHHOM
B E.4.2. Utobbl obecnednTb Ny4Llyto NOBTOPAEMOCTb pe3ynsTaToB, UCMLITAaHUA NPU YBENUYEHUU Harpy3ku AOIDKHbI Ha-
YMHATLCA C MOArOTOBUTENBHOMO 3Tana. 3aTeM NPOBOAATCA TPU 3Tana UCNbLITaHWA C yBenuyeHuem Harpysku. [Nopsgok
npoBeAeHNs JaHHOro ucnbiTaHusi npuBegeH B E.4.3.4 n E.4.3.5.

E.4.3.2 [IBuratenu, paboTatowime npu NepeMeHHON YacToTe BpaLleHUs

McnblTaHns cocToaT U3 pasroHa ABUraTens oT MUHUManbHOW 4acToThl BpalleHUss [0 YacToThl BpalleHusi, pas-
Hol 80 % OT HOMWHAMLHOI MOJ Harpy3Koi, ONpefensieMoil BUHTOBON XapaKTepUCTUKOI «[KpyTsALmiA MoMeHT] = f (n3)».
Mopagok NpoBeAeHUs AaHHOro UCNbITaHUA NoKasaH Ha pucyHke E.1.

Yi
c
f —
d
b
e a

X

Y — yacToTa BpalleHWUs ABuraTens; X — BpeMms, C; a — «OpraH ynpaeneHna» B NONOXEHUW, COOTBETCTBYIOLEM MUHUMANBHO YacToTe
BpaLLeHNA ABUraTensa noj Harpyskou, Bpems pasHo (40 £ 5) ¢, b — Bpemsa, paBHoe (20 £ 5) ¢, unu To Bpems, KOTOpoe yKasaHo U3roTo-
BUTENeM ABUraTeNs: 1) «opraH ynpasrneHus» B NONOXEHUN OTKPLITUA, 2) «OpraH ynpaBneHWs» B NONOXEHWN NOMHOMO OTKPLITUA,
¢ — noaaepXuBaemMan yactorta BpalleHus, Bpemsa paBHo (60 £ 5) ¢; d — «opraH ynpasneHus» Bo3BpalleH B NONOXeHWe, COOTBETCTBY-
olee MUHUManbHON YacToTe BpallyeHUs; € — MUHUManbHasa vactoTa BpaweHus; f— 80 % OT HOMUHaNLHOW YacTOThl BpaLLEHNA.

PucyHok E.1 — UcnbiTaHusA nog Harpyskow — asuratenu, paboTatowme npu nepeMeHHon 4actoTe BpaleHns
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MpOMEXyTKN BPeMeHU OT «a» A0 «d» OTHOCATCS K COOTBETCTBYIOLMM PEXUMaM UCTLITaHWA, NepevynCNeHHbIM B
E.4.3.4.1.

MpumeyaHue—B 3aBUCUMOCTU OT NApaMeTPOB ABUraTens [onyckaloTcs OTKNOHEHUS OT NMHENHOCTU Xapak-
TEPUCTUKN pasroHa B cooTBeTcTBUM € E.4.1

E.4.3.3 [duratenu, paboTatoLyme npu NOCTOSHHON YacToTe BpaLLeHus

MenblTaHna cocToAT us Ha6poca Harpysku Ha gsuratene npu HOMWHanbHON YacToTe BpaljeHna oT MUHUMarbHO
BO3MOXHOM, YCTOWUMBO NogaepxuBaemoit 1o 50 % oT HOMUHanNbLHO (NOMHOM) MOLLHOCTU. [NopafoK NpoBeeHNs LaHHoro
UCMbITaHNA NoKasaH Ha pucyHke E.2.

YA
C
f S—
d
b
o a

-

X

Y — MOLHOCTb ABUraTens; X — BpeMms, C; a — «opraH ynpasfieHUs» B NONOXeHUM, COOTBETCTBYOLLEM MUHUMANBHO YCTONUNBOW Ha-
rpyske; (40 £ 5) ¢; b — Bpems, paBHoe (20 + 5) ¢, Unn To BpeMms, KOTOPOe YKasaHo M3roToBuTeNeM ApUraTena: 1) — «opraH ynpasne-
HUA» B MOMNOXEHUW OTKPLITUS, 2) — «OpraH ynpaBrieHUs» B MOSIOXEHUM MOMHOTO OTKPLITUA; ¢ — NoAAepXuBaeman Harpyska (60 £ 5) c;
d — «opraH ynpasrieHUsi» BO3BPALLEH B NOMOXEHWE, COOTBETCTBYIOLLEE MUHUMANBHO JONYCTUMON Harpyske; Bpems, ykasaHHoe n3roto-
BUTenem aguratens; e — 0 %; f— 50 % oT HOMMHasbHOW (MOMHON) MOLYHOCTH.

PucyHok E.2 —McnbiTanua npu Habpoce Harpysku — asuratenu, paboTarowyme nNpu NOCTOSAHHOR YacToTe BpaLleHus

MPOMEXYTKN BPEMEHN OT «a» A0 «d» OTHOCATCA K COOTBETCTBYHLMM PEXUMAEM UCMbITaHWA, NepeUcrieHHLIM B
E.4.351.

MpuMeyaHue—B 3aBUCUMOCTH OT NAapaMETPOB ABUraTenNs AONYCKaKTCs OTKNOHEHUA OT NMUHENHOCTU Xapak-
TEPUCTUKU pasroHa B cooTBeTcTBUU ¢ E.4.1.

E.4.3.4 UcnbiTalusi nog, Harpyskoil Ans gurateneit, paboTatowux npu nepeMeHHon YactoTe BpalleHua. Mopaagok
npoBefeHUs.

E.4.3.4.1 NoaroToBMTENbHLIA aTan

MogroToBUTENLHLIN STan BLINOMHAETCH B cNeaylowen nocne oBaTenbHOCTHU:

a) Osuratenb paGoTaeT Ha MUHUMarIEHO BO3MOXHOW YacToTe BpalleHusi, Npu KOTopoii ABuratens elwe pabotaeT
YCTOWYMBO, MPU NONOXEHUU OpraHa ynpaeneHusl YacToTol BpaLleHUs/Harpy3kon, COOTBETCTBYIOWEM MUHUMANbLHONR Ya-
CTOTe BpallieHUsl NoA Harpy3kon, B TedeHune (40 £ 5) c.

b) 3aTem 3TOT OpraH ynpasneHusa nepesoauTCca:

1) B HanpaBneHue yBenuW4eHMsl TONMMBOMNOAAYW, B TaKOM Temne, YTobbl ABUraTenb JOCTUM YacToThl BpaLLeHus,
paBHoii 80 % OT HOMUHanNLHOW, B TedeHue (20 + 5) ¢, unu

2) BbICTPO — B NONOXEHUE NOMHOW MoAauu, 3aTeM yaepXuUBaeTcs B 3TOM NonoxeHuu. [lpuratens AoMkeH paso-
rHaTbcs Noj HarpysKkoi Ao 4acToThl BpalleHusi, paBHoi 80 % OT HOMUHArbLHON, B TE4E€HUe BPEeMeHu, [oNycKaemoro ero
cucTeMaMu ynpaeneHus u/unu perynupoBaHus.

¢) YacToTa BpaleHus, paBHas 80 % oT HOMUHaNbLHOW, NpU Harpyske, onpefenseMoil BUHTOBOW XapakTepuUCTUKONM,
JorMmxKHa nogaepxuBaTeesa B TedeHue (60 + 5) c.

d) 3aTtem Harpyska cOpacbiBaeTcs NyTeM Bo3BpaTa opraHa ynpasreHus 4acToTol BpalleHUs/Harpy3kon B nonoxe-
HWe, COOTBETCTBYIOLEE MUHUMANLHOW YacToTe BpalleHNs NOA Harpy3Kom.

E.4.3.4.2 3tansl nsamepeHui

Warn E.4.3.4.1 a) — d) AOMKHbI NOBTOPATLCA A0 TEX NOP, NOKa He ByAyT nony4veHbl TPU NocrefoBaTenbHbIX, CO-
rnacylouxcsa mexgay coboi pesynerara.

E.4.3.5 UcnbiTaHns npu Habpoce Harpysku aAns gsuratenei, pabortalowmx npu NOCTOAHHON YacToTe BpaLleHus.
Mopspok npoBegeHus.

E.4.3.5.1 NoaroToBUTENbHLIA aTan

MoaroToBUTENbLHLIN 3Tan BLINOMHAETCS B Creaylowen nocneoBaTensHOCTH.

a) Osuratenb paboTaeT Ha HOMUHarbHOW YacToTe BpalleHUs NpU MUHUMarbHO BO3MOXHOW YCTONYMBO MOAAEPXKM-
BaeMoW Harpyske B TedeHue (40 + 5) c.

40



rOCT ISO 8178-9—2014

b) Mpu paboTe Ha HOMUHaNbLHOW YacToTe BpaLleHWs OpraH YnpaBneHWs 4YacTOTOW BpalleHWs/HarpysKoi
nepeBoauTCs:

- B HanpaBneHUW yBenuMYeHUs Tonnumaonogayn, Tak, Ytobkbl BENUYWHa Harpysku Turna sHaveHus, pasHoro 50 % ot
HOMMWHanbHOM (NONHOM) MOLHOCTK, B TedeHue (20 £ 5) ¢, unu

- BbIcTPO — B nonoxeHue, cootseTcTBytoLee 50 % NonHoi nogaqu, U 3aTeM yAepXMBAETCA B STOM MOMOXEHUM.
Harpyska gBuraTtens fomKHa yBENUYMBATLCA J0 3HaveHusi, paBHoro 50 % oT HOMWHanNbLHOro (MOMHOMo) 3HAa4YeHUst MOLL-
HOCTW, B TeYeHUe nepuofa BpeMeHM, AONyCKaeMoro cucTeMamiu ynpaeneHus uunm perynnpoeaHuns gsurartens.

¢) MowHocTk, paBHasn 50 % oT HOMUHaNBHOM (MOMHOM), AOMXHA NOAAEPXKUBATLCA NPU HOMUHANBLHOW YacToTe Bpa-
LeHuns B TedeHue (60 £ 5) c.

d) 3aTeM Harpyska AomxHa 6biTe cOpolueHa NyTeM BO3BpaTa opraHa ynpaBneHus Harpys3koi B NMofoXeHne, cooT-
BETCTBYIOLEES MUHWMaNBHO BO3MOXHOI, YCTOWYMBO NogAepKMBaeMoit Harpyske Ha HOMUHarbHON YacToTe BpaLyeHus.

E.4.3.5.2 3tan namepeHuit

LWarn E.4.3.5.1 a) — d) AomKHbLI NOBTOPSATECA A0 TeX rop, noka He ByayT nony4yeHsl TpW NocnefoBaTenbHbIX, COo-
rnacytoLmxcs mexgy coboit pesynsrara.

E.4.3.6 KpuTepumn JOCTOBEPHOCTU UCTBITAHUA — MCNBITaHWA NPU YBENUYEHUN Harpy3ku

PesynsraTsl aHHOTO UCMBITAHUSA NPYU YBEMUYEHUN Harpy3Kku CHATALOTCS JOCTOBEPHBIMU TOMBKO NOCNE AOCTUXEHUA
YKa3aHHOro HipKe yCrnoBus.

ApndmeTunyeckas pasHocTb Mexay HaubornbWUM U HaUMEHbLUMM MaKcUManbHbIMUA 3Ha4EHUAMU ALIMHOCTW NO NO-
KasaTento normnoLleHnss CBETOBOro MOToKa, NOSyYeHHLIMU B pesynkTaTe TpeX NocrnefoBaTenbHbIX 3TanoB U YCPEeAHEHHbIX
no beccento 3a 1,0 ¢, He gomkHa npesbiwaTh 5,0 %.

E.5 AHanus pesynkraroB

E.5.1 O6wue nonoxeHun

MoanyHkT E.5 ycTaHaBnvWBaeT npasuna aHanusa pesynsraTtoB UCMbITaHUA NpU yBeNUYEHUN Harpysku. MHorne ontu-
Yyeckne AbIMOMeEPEI, 0OBIYHO UCMONb3yeMble B 3TUX UCMbITAHUAX, AAOT Ha BbIXOAE CUrHamM No AbIMHOCTM, KOTOPLIA Npea-
cTaBnsAeT coboil yecpesHeHHoe 3a X = 0,5 ¢ 3Ha4eHne dyHKUMM Beccens, BEIMUCNEHHON NO onucaHHOMY B 10.2 anropuTMmy.
[ns Takux gbiMoMepoB TpebyeTcs AanbHeiiwan obpaboTka curHana, Ytobbl MONY4UNUCL PesynbTaThl, IKBUBANEHTHbIE
pacyeTy No ypaBHeHMIo, B koTOpoM X = 1,0 ¢, a 3HaueHue BuipaxeHus (t,2 + t,2) B hopmyne (11) 10.2.2 pasHo 0,52

Mpw aHanu3se elle He obpaboTaHHLIX (HanpuMep, no anroputMmy Beccens ans X = 0,5 c) pesynsraTtoB onpegeneHns
ALIMHOCTM CrleflyeT UCMOMb30BaTh BuIpaXeHue (f,2 + te2), XapaKTepusytoLLiee CUCTeMy ONTUYECKOro AbIMOMepa.

E.5.2 [lukoBoe 3HaYeHne AbIMHOCTH (PSPV)

Haunbonbluee 3Ha4eHWe ABIMHOCTY, ycpegHeHHON no Beccento 3a 1,0 ¢, onpeaensieTcs no pesynsrataM Tpex aTa-
MoB W3MEpEeHWA, NpoBeeHHbIX B COOTBETCTBUM € E.4.3. HeobxoguMo cnegutb 3a TeM, YTobbl aHanusmpyemble 3Hade-
HWUA ABIMHOCTW OTHOCUMUCH K Nepuofy BpeMeHU, B TE4eHWe KOToporo Npoucxoauno ysenuyeHue Harpyakm (cm. 10.1.1).
PSV — aTo cpefHee u3 Tpex HanbonbLUMX 3Ha4YeHUA AbIMHOCTM, yepeaHeHHbIX no Beccento 3a 1,0 ¢, U3aMepeHHbIX Npu
YBEMUYEHUN HarpysKku.

MeToauka pacyeTa ycpeaHeHHbIX No beccento s3HaYeHnii geimHocTu npusefeHa B 10.2. [Ana onpegeneHns NMKOBbIX
3Ha4YeHWN AbIMHOCTU BenuynHa X B chopmyne (11) AomkHa npuHuMaTthest pasHoii 1,0 c.

E.6 Pesynbrathbl, BKNoYaeMble B OTYET

B oTueTe 06 UCMbITaHUAX JOMKHBI MPUBOAUTECA 3HaYeHua PSV,, PSV,, PSVj, a Takke PS8V, (cpeaHee apudmeTtu-
Yeckoe PSV,, PSV, n PSV;). [lonkHa Takxe yKasblBaTbCs NPOLOMKUTENBHOCTE BCEX TpeX N3MepeHUit (Mpu yBenuyeHum
Harpyaku).
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Mpunoxexnue F
(o6sa3aTrenbHoOE)

UcnbiTaTenbHbIN LUK AN ABUraTeneun, paboralowmx ¢ nepeMeHHON YacTOTOM BpaueHUus
(TennoBO3HbIX)

F.1 O6wue nonoxeHus

UcnbiTaHne B peXume pasroHa Ha XorocToM Xofly, Korfia ABUraTerb HarpyxeH TONbKO cuniamu UHepLun, Ans Tenno-
BO3HbIX ABUraTenei He NOAXOAUT, NOCKOIBKY, BO U3bexaHne NpobyKCOBKW KONec IOKOMOTUBA, TEMN YBEMUYEHUS] MOLL-
HOCTW, 3afjaBaeMmblii CUCTEMOW ynpaBreHus, B 3TUX ABUraTensx HUXe, YeM B iBUraTensx BHEAOPOXHBLIX TPAHCMOPTHLIX
cpeacts (C1). Mpu pasroHe TENNOBO3HOMO ABUraTensl HapacTaHWe TOMNUBOMOAAYN MPOUCXOAUT HE MIHOBEHHO, a C 3a-
AaHHLIM TEMMNOM, onpeaensemMblM CUCTEMOI ynpasrneHus. [IBUratenu ¢ pasfMyHbLIMM HAaCTPOMKaMu CUCTEM YrpaBreHUs
n/unu perynnpoBaHnus MoryT o6beMHATLCA B CeMeiicTBa Unu rpynnel, NpUuyeM Ans UCNbITaHWA B Ka4ecTBe NpeAcTaBuTe-
na cemeicTBa UNU rpynnel 6epetca agsuraresb, ABNSAIOLWMIACA HAUXYALLWM B CMbICNe NoKasaTenei bIMHOCTH.

Jeuratenn fonxHbl, Kak NpaBuno, NPOXOAWTb UCTILITAHNS Ha CTeHAe, OCHALLEHHOM BCEeMN HeobXOAUMBIMN Harpy-
304HBLIMU YCTPOWUCTBAMU M CpeACcTBaMU U3MEpPEHUs. B HEKOTOpBIX criydasx aneKTpoycTaHOBKa MOXET paboTaTb Ha Harpy-
304HOE YCTPONCTBO (Hanpumep, peoctar) 6e3 CHATUA ee Tennososa.

F.2 O6nactb NnpuMeHeHHUA

MPUMEHNMOCTb HACTOALLEro NPUNOXEHUS Ha AaHHbIA MOMEHT NoATBEpXAeHa ANA ABurateneid ¢ HOMUHaNbHON
MOLLHOCTLI0 A0 1500 KBT BKNIOUUTENBHO.

F.3 TepMuHbI n onpeaeneHua

F.3.1 ucnbiTaHue c Habpocom Harpy3km (test under transient load): UcnbiTaHue, cocTosiLiee M3 pexuMa pasroHa
rog Harpyskoit u nocnegytoweit paboTbl Ha yCTaHOBMBLLEMCH peXuMe NpW NOMHOW Harpyske U HOMUHaNbHOW YacToTe
BpaLleHus.

F.3.2 BpeMA pa3roHa nop, Harpyskoit (acceleration time under load): Bpems pa3sroHa gBuratens oT 4acToTbl Bpa-
LLIeHUs1 XONOCTOro xofa A0 HOMUHamNbLHONW; Harpyska ABUraTens Bo BpeMSA pa3roHa NOALEPXKMBAETCA Ha TakOM YpOBHe,
4YTOBkI €r0 MOLHOCTb M3MEHSAMAck NO 3afaHHOMY 3aKOHY (BblpaXaloLeMy XapakTepUCTUKY pa3roHa nog Harpyskoi).

MpumedyaHue— Bpems pasroHa Mog Harpyskoli 3ajaeTcsi CUCTEMOIA yNpaBneHus U/unu perynupoBaHus
ABUratensi.

F.3.3 xapakrepucTuKa pa3roHa nop Harpy3koi (acceleration load curve): XapakrepucTuka NnepexogHoro pexwma
noj Harpyskoi, npegcraBnstolast coboii 3aKOH HarpyXeHus ABUraTens Harpyxarowum ycTpOUCTBOM B 3aBUCUMOCTHU OT
4acToThl BpaLLeHUs!, TPUBAMKEHHO ONUCkIBaeMbIit KBafpaTNiHOI dhyHKLMeN [KpyTALMA MOMeHT] = f (n2), koTopas, B CBOKO
oyepeflb, BOCMPOM3BOAMUT haKTUHECKYIO XapaKTePUCTUKY Harpy3ku JaHHOro ABUratens B aKkcnnyatayuu.

MpumeyaHue— Ecnunpn ucnbiTaHusAx gBuratenb paboTaeT Ha aMeKTpUYeckuil reHeparTop, B kKa4ecTBe Xa-
paKTepUCTUKM Harpy3Ki UCronb3yeTcs dyHKUMA [KpyTaLmii MoMeHT] = f(n2), rae n — uncno 0BopoToB KoneHYaToro Bana
B 3aflaHHbIl nepuoj BpeMeEHN.

F.3.4 nukoBoe 3HaueHUe gbIMHOCTU (PSV — peak smoke value): CpeaHee U3 Tpex HanbonbLUMX 3HAYEHWUIA bIM-
HOCTK, ycpeAHeHHbIX No Beccento 3a 1,0 ¢, 3amMepeHHbIX Npu Habpocax Harpysku.

F.4 NcnbiTaTenbHbIN LUKMKN

F.4.1 O6wue nonoxeHus

[Buratenb AormkeH UCMNbITHIBATLCS CO CBOEN LUTATHOW CUCTEMON ynpaBneHus u/unu perynuposaxus. Jonyckaercs
Mo COrnacoBaHMUIO C 3aKa34MKoM UCMONb3oBaHUe CTEHA0BOW CUCTEMBI YNpaBeHuUs.

F.4.2 NoarotoBKa gBUratens K UCnbITaHUAM

Mepen vcnblTaHUAMU gBUraTtenb, ¢ Lenbo cTabunmsaumu ero pabounx napaMeTpoB, AOSKeH OblTb NPOrpeT nog
HOMWHaNbLHOW Harpy3Kkoi B COOTBETCTBUU C PEKOMEHIALMAMN N3rOTOBUTENA.

MpuMmeyaHue— MNpegBapuUTenbHbIi NporpeB HeobXxoguM TakxKe LN TOro, YTobbl NPeJOTBPaTUTL BIUSHUE
npeablgyLLero UcnbITaTeNlbHOro pexuma Ha peaynsraThl AaHHOro TecTa. [103ToOMy OH paccMaTpUBaeTcs kak pexnm obec-
NEYEHNSI UCXOAHBIX YCIOBUIA.

F.4.3 VicnbiTaHusa ¢ HaBpOCOM Harpy3ku

F.4.3.1 ObLwue nonoxeHus

McnbiTaHna ¢ Habpocom Harpysku LOIMKHBI NMPOBOAUTBECSA CPasy Xe Mocne OKOHYaHWs MOATOTOBKM, OMWUCAHHOW B
F.4.2. NcnbiTaHne ¢ HaBpocoM Harpyakn — 3TO UCMbITaHUE, B XOfe KOTOPOro ABUraTerb pasroHAETCs Nof Harpy3kon oT
MUHUMAarbLHOW YacToThbl BpalLeHWst XornocToro XoAa. PasroH Asurarens NpoucxoaunT Mo XapakTepUcTuke, KOHEYHOW TOYKON
KOTOPOWN SABMSETCA PEXUM HOMUHAMNBLHOM (MOMHOR) MOLLHOCTU NPU HOMUHAMNBHON YacToTe BpaLleHus.

42



FOCTISO 8178-9—2014

F.4.3.2 BpeMs pa3roHa nog HarpysKkoi

B xoAe AaHHOro UCnbITaHUA BpeMs pasroHa 3ajaeTes ¢ NOMOLLbIO CUCTEM YNpaBneHUa U/unu perynuposaHnsa asu-
raTens, UCXOAS U3 TUMUYHBIX YCOBMIA akcnnyaTauyum. MNMpu Habpoce Harpyskv ABuratens TeM 6onbLue JBIMUT, YeM MeHbLLE
BpEMS ero pasroHa, NosTomy B KadecTBe 6a30BOro BuUraTens B cOCTaBe cemMeicTBa Unu rpynnsl crneayeT BelbupaThs TOT,
Y KOTOPOro 8TO BpEMSA ABMAETCA HaUMEHbBLLUM.

F.4.3.3 VicnblTaHunii ¢ HabpocoM Harpysku. [Nopsaok npoBeAeHUs

F.4.3.3.1 O6wune nonoxeHuns

Wcnbitanus ¢ HabpocoM Harpysku 4OSMKHBI HAYMHATBCA C NOLFOTOBUTENBHOMO 3Tana, YTobkl 06ecneunTb Ny4Luyo
NOBTOPAEMOCTb pesynsTaToB. 3aTeM NPOBOASATCA TPW aTana UCMNbITaHUi ¢ HabpocoM Harpysku. Mocne pasroHa nop Ha-
rpy3koi crneayeT gatb ABUratento nopaboTaTb NpW NOMHON Harpyake Ao TeX Nnop, Noka ero 4YacToTa BpalleHus He cTabu-
nuaunpyetca. MNMocneaosaTenbHOCTL NPOBEAEHUS AaHHOrO UCTBITaHWA NokasaHa B F.4.3.3.2 n F.4.3.3.3 1 Ha pucyHke F.1

Yk ¢
g AN__-

b e
f a

X

Y — vacToTa BpalleHus geuratens; X — Bpems, ¢, a — «opraH ynpasneHUa» B NOMOXEHUN, COOTBETCTBYIOLLIEM XONOCTOMY XOAY, Bpe-
MA paBHo (40 £ 5) ¢; b — «opraH ynpasneHs» B MofoXeHUW MOMHOro OTKPbITUA; BpeMA [pasroHa) 3afaaeTca usrotoputeneM Asuratens;
C — «opraH ynpasreHUs» B NOMIOXEHUW NOMHOTO OTKPLITUA, BpeMA paBHO 20 ¢; d — «opraH ynpaBneHWA» B NONOXEHUN NOMHOro oT-
KpbITUSA, BpeMa paBHo (60 £ 5) ¢; e — «opraH ynpaeneHns» Bo3BpalleH B NONOXEHNe, COOTBETCTBYOL|EE XONOCTOMY xoay; f — xono-
CTON X04; g — HOMMWHAanNbHAA 4acToTa BpalleHUsA.

PucyHok F.1 — NenbiTaHua ¢ HabpocoM Harpysku

F.4.3.3.2 MoarotoBUTENBHLIA 3Tan

MoAroToBUTENLHLIV STan BLINOIHAETCA B CreAyoLLei NocnefoBaTenbHOCTH:

a) [suraTtenb paboTaeT NpU MUHUMaNbHO BO3MOXHOW YCTONYMBOIN BHELLUHER Harpyske, Npy MMHMMarbHO BO3MOX-
HOM MOMOXeHWN opraHa yrnpasfeHns 4acToToi BpalleHns B TedeHue (40 £ 5) c.

b) N3 aToro nonoxeHus oprad ynpasneHus 4acToTol BpaLleHus BbICTpo NepeBOAUTCA B NONOXEHUE, COOTBETCTBY-
toLlee HOMUHanNbHOM YacToTe BpalleHus, 4Tobbl ABUraTenb Havan pasroHATECA NOA Harpy3Koi Ao Tex nop, noka He byaet
LOCTUrHyTa YacToTa BpalleHus, paBHasa 95 % oT HOMUHaNLHOW, 3a BpeMs, JONycKaeMoe CUCTEMOI ynpaBreHnsa umunu
perynupoBaHus.

¢) B TeveHne 20 c nocne AOCTUXEHWA YacToThl BpaweHUs, paBHoi 95 % OT HOMUHANBHOW, K ABUraTernto AormkHa
6bITe NpUNOXeHa MonHas Harpyska Ansa ctabunusauuu ero pabounx napaMmeTpoB Ha pexume HOMUHANLHOW YacToThl
BpaLleHus.

MpunMeyaHue— B nepuos cTtabunusaumm BO3MOXHO NepeperynnpoBaHue.

d) HoMuHanbHas YactoTa BpalleHWsa Npu NOSMIHOW Harpyske JOMKHa NOAAEPXWUBATLCA B TEYEHUE KaK MUHUMYM
(60 5)c.

e) 3aTeM Harpyska cbpacbiBaeTcs NyTeM Bo3BpaTa opraHa yrnpaBrneHWa YacToToW BpalleHWUsa/Harpy3koi B nonoxe-
HWe XOMocToro Xoaa.

F.4.3.3.3 3Tansl uamepeHui

LLarv no F.4.3.3.2 a) — e) AomKHbI NOBTOPATLCA A0 TEX NOP, Noka He ByayT nonyveHsl TPU NOcNefoBaTENbHbIX,
cornacytoluxes Mexay cobol pesynerarta.

MpoMexyTKu BpEMEHUN OT «a» A0 «d» OTHOCATCA K COOTBETCTBYIOLMM PEXUMAM UCNLITAHUA, NEPEYUCTIEHHBIM B
F4.33.2.

F.4.3.4 VcnblTaHna ¢ HabpocoM Harpy3kn — Kputepumn 4OCTOBEPHOCTU UCMbITAHWIA

PesynsraThl AaHHOMO UCMBITaHUA — ¢ HABPOCOM Harpy3Kn — CYUTAKOTCA AOCTOBEPHBLIMU TOMBKO MOCNe AOCTUXEHUS
YKa3aHHOro HuXe yCroBus.

ApupmeTnyecKkasa pasHoCTb MeXY HanbonbLLUMM U HAUMEHBLUMM MaKCUManbHbIMU 3HAYEHUAMU ABIMHOCTH NO NO-
Ka3aTento nornoLeHuns, ycpeAHeHHeIMK no Beccento 3a 1,0 ¢, Nnony4eHHBIMK B pe3yneTaTe Tpex nocnefgoBaTesibHbIX 3Ta-
noB, He JorKkHa npeBeiwaTtk 5,0 %. JononHUTENbHbIE KpUTEPUN A0CTOBEPHOCTHN NpuBefeHbl B 5.1.2 1 7.3.2.3.
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F.5 AHanu3 pe3ynsraTtos

F.5.1 O6wme nonoxeHua

MoanyxkT F.5 ycTaHaBn1BaeT npaeuna aHanusa pesynsraTtoB UCMBITAHUA ¢ HaBpocoM Harpysku. MHorve onTu-
Yeckue AbiMOMEpb!, OOLIMHO UCMONb3yeMble B STOM WCMBITAHUW, JaIOT Ha BLIXOAE CUrHas Mo AbIMHOCTM, KOTOpLIA npea-
cTaBnseT coboll ycpeaHeHHoe 3a Bpemsa oTknuka X = 0,5 ¢ 3HaveHue dyHKUUKM Beccensi, BEIMMCIEHHOE MO anropuTmy,
onucaHHoMy B pasfene 10.2. [insa Takux AsiMoMepos TpebyeTca fancHeiiwas obpaboTka curHana, Ytobbl NonyynTs pe-
3ynbTaThl, 9KBUBaNeHTHbIe pacyeTy no dopmMyrne, B kotopoi X = 1,0 ¢, a 3Ha4eHue BelpaxeHus (tp2 +t 2) B cpopmyne (11)
10.2.2 paBHo 0,52. Mpu aHanuae peaynsTaToB onpefeneHns AbIMHOCTY, elle He 0BpaBoTaHHbIX No anroputMmy beccens
ana X =0,5 ¢, cneayeT Ucnonb3oBaTh BelpaXeHue (t 2+t 2) XapaKkTepusyoLyee cucTemy onTU4eckoro gbiIMoMepa.

F.5.2 MukoBoe 3HauyeHue agbIMHOCTU (PSV)

Haunbonbliuee 3Ha4eHWe ALIMHOCTU, ycpeaHeHHo no Beccento 3a 1,0 ¢, onpefenseTcs no pesynsratam Tpex W3-
MepeHuii, NpoBefeHHbIX B cOOTBETCTBUM € F.4.3.3.2, nepedncneHune b).

Heobxognmo cnegutb 3a Tem, 4ToBbl aHanuanpyemble pesynbsraThl Mo AbIMHOCTY COOTBETCTBOBANM Nepuogy Bpe-
MEHU, B Te4eHNe KOToporo rnponcxogmnn pasroH (cM. 10.1.1). PSV — a70 cpefHee 13 Tpex HauborbLlUMX 3Ha4YeHUN AbiM-
HOCTW, ycpeaHeHHbIX No beccento npu X = 1,0 ¢, n3aMepeHHbIX ¢ HABPOCOM Harpy3Kku.

MeToawka pacdeTa ycpeiHEHHBIX Mo Beccerto 3HaveHuin AbiIMHOCTY npusesera B 10.2. [Ans PSV g AbIMHOCTY Benu-
4YunHa X B chopmyne (11) pasHa 1,0 c.

F.6 Pesynbrarthl, BKNoyaemble B OTYET

B oT4eT 06 ucnbiTaHWsAX [OSMKHbLI BKIHOYATLCS CreayroLme 3Ha4YeHns: P8V,, PSV,, PS8V, a Takke PSV,, koTopoe
npeacTaBnseT coboi pesynsraT YCpeAHEeHUA TPexX NpeablayLimx. JomkHa Takke yKasblBaTbCs NPoSorKUTeNbHOCTb BCEX
TpeX nsmepeHuin (Npu Habpocax Harpysku).
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MpunoxeHune A
(cnpaBouHoe)

CeeaeHnAa 0 COOTBETCTBMM MEXIoCyAapCTBEHHbIX CTAHAAPTOB CChINTIOYHbIM MeXAYHApPOAHbIM

cTaHpapTam
Ta6nuyaldAi
0O6o3HauyeHe U HauMeHOBaHNe CCbINOYHOTO CTteneHb 0O6o3HaveHWe U HaMMeHoBaHue COOTBETCTBYHOLLero
MeXAayHapoagHoOro cTaHgapra COOTBEeTCTBMA MeXrocylapCTBeHHOro craHgapTa
ISO 8178-4:2007 [suratenu BHYTPeHHero IDT [OCT 1SO 8178-4—2013 [IBuratenu BHYTpeHHero

cropaHus nopluHesble. M3mepenue BuiGpoca
npoayKkToB cropaHus. Yactb 4. McnbiTaTens-
Hble LMKIbl ANS PasnUYHbIX PEXUMOB paboTbl
ABuratenen

NEQ

cropaHus nopLuHeBble. M3amepeHue Beibpoca Npoayk-
ToB cropaHus. Yactb 4. UcnbiTaTtenbHele LUMKILI ANS
ABurateneil pasfiMyHoro NPUMEHeHNs Ha YCTaHOBUB-
LLMXCA peXuMax

[OCT 30574—98 [Isuratenu BHYTPEHHEro cropaHus
nopluHeBble. Belbpockl BpefHbIX BELECTB U AbIM-
HOCTb oTpaboTaBLUMX rasoB. LMKkl ucnbiraHuit

ISO 8178-5:2008 [lBuratenu BHYTPeHHero
cropaHus nopLuHeBble. M3mepenne BuiGpoca
npoaykToB cropaHusa. Yactb 5. Tonnueo ans
ucnelTaHni

%

ISO 8178-6:2000 [suratenu BHYTPEHHEro
cropaHus nopluHeBble. MaMepeHne Buibpoca
NpofyKToB cropaHusa. Yactb 8. OT4eT o pe-
3yneTaTax U3MepeHus U UcnblTaHns

ISO 8178-7:1996 [puratenn BHYTpeHHero
cropaHus nopLuHeBble. MaMepeHne BbIOpoca
NMPOAYKTOB cropaHus. Yactb 7. OnpeaeneHve
ceMelicTBa aBuraTenei

IDT

[OCT ISO 8178-7—2002 [suratenu BHYTPeHHero
cropaHus nopluHesbie. Buibpochl BpeAHbIX BeLecTB
¢ oTpaboraBwmMmu rasamu. Yacte 7. OnpegeneHue
ceMeincTBa gBurarenen

ISO 8178-8:1996 [euratenu BHYTpeHHero
cropaHus nopluHeBble M3mepeHue BbIGpoca
npoaykToB cropaHus. Yacte 8. OnpegeneHve
rpynnel gBuratenen

IDT

FOCT ISO 8178-8—2002 [Buratenu BHYTpeHHero
cropaHusa nopluHesble. Buibpockl BpeAHbIX BelecTs
¢ oTpaboraBwumMmn razamun. Yactob 8. OnpegeneHue
rpynnbl ABuratenen

ISO 8528-1:2005 ArperaTbl reHepaTopHble
NepemMeHHOro Toka C MPWBOZOM OT MOpLU-
HeBbIX ABUrateneil BHYTPEHHEro cropaHus.
YacTb 1. [puMeHeHne, HOMUHanNbHbLIE Xapak-
TEPUCTUKU U pEXUMBI PaboTl

1ISO 11614:1999 [IBurartenv BHyTPEHHEro cro-
paHWA MnopLUHeBble C BOCMNMaMeHeHUeM OT
oxatua. MNpubop ANA N3MEPEHUSA 4bIMHOCTU
n onpefenexHns KoadduLmneHTa nornoLeHns
CBETOBOrO MOTOKa B 0TpaboTaBLUUX razax

NEQ

FOCT 24028—2013 [IBuratenu BHyTpeHHEro cropa-
HWS nopLiHeBble. [JbIMHOCTb OTpaboTaBLUMX ra3oB.
Hopmbl 1 MeToAbl onpefenexus

BETCTBUA CTaHAapToB:
- IDT - ngeHTUYHbIe cTaHgapThI;
- NEQ - HeaKBMBaNEHTHbIe CTaHAapThl.

* COOTBETCTBYIOLME MEXTOCYAAPCTBEHHbIE CTaHAapTLl OTCYTCTBYIOT. o UX pa3paboTKu U YTBEPXAEHUA peKoMeH-
AYETCA UCMONb30BaTL NEePEBO Ha PYCCKUIA A3LIK COOTBETCTBYIOLIErO MEX/AYHApOAHOro CTaHAapTa.
MpuMeYaHue - B HacToswell Tabnuue ncronb3oBaHs! Criefytolme yCnoBHble 0603HaYeHNA cTeneHn cooT-
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(1]

(2]

(3]

(4]

(3]

6]

[7]

ISO 3046-1:1995"

ISO 3046-3

ISO 81781

SAE J1667

ECE Regulation Ne 24

Council Directive 72/306/EEC

Council Directive 77/537/EEC

Buonuorpacgun

Reciprocating internal combustion engines — Performance — Part 1: Declarations of
power, fuel and lubricating oil consumptions, and test methods — Additional require-
ments for engines for general use (MMopwHeBble ABUraTenyu BHYTPEHHErO CropaHus.
Xapakrepuctukn. Yactb 1. ObbABNeHHbIE 3HaYeHUA MOLLHOCTU, PacXo40B TONNUBa U
Macra, MeTofbl UCMbITaHUA)

Reciprocating internal combustion engines — Performance — Part 3: Test measure-
ments (lMoplUHeBLIE ABUraTenn BHYTPEHHEro cropaHusi. Xapakrepuctuku. Yactb 3.
MeToabl namMepeHmit)

Reciprocating internal combustion engines — Exhaust emission measurement —
Part 1: Test-bed measurement of gaseous and particulate exhaust emissions ([sura-
TerM BHYTPEHHEro CropaHusi nopLuHesble. M3mMepeHue Beibpoca NpoAyKToB CropaHus.
YacTb 1. U3mMepeHne BLIBPOCOB rasoB U YacTUL, Ha UCNbITATENbHBIX CTeHAAx)
Snap-Acceleration Smoke Test Procedure for Heavy-Duty Diesel Powered Vehicles
(VcnblTaHua Ha AbIMHOCTb AU3ENbHBIX ABUraTeneil TsKenbiX rpy3soBUKoB nNpu Obic-
TpOM pasroHe)

Uniform provisions concerning the approval of compression-ignition (C.1.) engines with
regard to the emission of visible pollutants (EguHble npaBuna oueHkU aBuratenei ¢
BocrrnameHeHuem ot cxatusi (C.l.) no ypoBHI0 BLIGPOCOB BUAMMEBIX 3arpsasHUTENewn
aTMocdepbl)

On the approximation of the laws of the Member States relating to the measures to be
taken against the emission of pollutants from diesel engines for use in vehicles (Qupek-
TuBa Coseta EQC 72/306/EEC no cOnuxeHuto sakoHogaTerbCTBa CTpaH-y4acTHUL B
OTHOLLEHUW Mep, KOTopble AOMKHbI ObiTb NPUHATHI NPOTUB BbIBPOCOB rasoobpasHbix
3arpA3HAOWMX BELECTB AU3eNbHBIMU ABUraTeENSAMU, NpeAHasHaYeHHbLIMN ANA TpaHC-
NOPTHLIX CPELCTB)

On the approximation of the laws of the Member States relating to the measures to be
taken against the emission of pollutants from diesel engines for use in wheeled agri-
cultural or forestry tractors (Oupektuea Coseta EQC 77/537/EEC no conuxeHuto 3a-
KOHOAaTenbLCTBa CTPaH-y4acTHUL B OTHOLLEHWU Mep, KOTOpble AOMKHbI ObiTb NPUHATHI
NPOTHB BLIGPOCOB ra3006pasHbIX 3arps3HSIOLLMX BELWECTB AN3ENbHLIMU JBUATENSMM,
npeaHazHa4YeHHbIMU AN CENbCKOX03AWCTBEHHBIX U NIECOX03ARCTBEHHBLIX TPAKTOPOB)

1) Ormenen. OeitctayeT ISO 3046-1:2002.
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