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WudpacTpykTypa MHHOBaLWNA

FOCT P UCO 14644-7-2007
Ynctble nomelieHUs n cBsA3aHHbIe C HUMMU
KOHTpoOnupyemble cpeabl.

YacTtb 7. U3onupyrowme ycTpoucTBa (YKPbITUA C YACTbIM
BO3YyXOM, OOKCbI NepyaTovHble, NU3ONATOPbI U MUHU-
OKPY>XeHUSA)

FOCT P NCO 14644-7-2007
pynna T58

HALMOHANbHBLIN CTAHOAPT POCCUNCKOW ®EOEPALINN

UncTble NOMELLEHNS N CBSA3aHHbIE C HUMU KOHTPONMPYEMbIe cpeapbl
YacTtb 7 M3onupytolimne ycTponcTBa (YKPbITUS C YNCTbIM BO34YXOM, BOKCbI
nepyaToYHble, U30NATOPbI U MUHN-OKPYXXEHNS)

Cleanrooms and associated controlled environments.
Part 7. Separative devices (clean air hoods, gloveboxes, isolators and
mini-environments)

OKC 13.040.01
19.020
OKI1 63 1000

94 1000
[ata BBegeHunsa 2008-01-01

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 1
[lna o3HakoMneHus ¢ akmyansHoU pedakuyuel dokymeHma pekoMeHdyeM

0dpamumbCs K UCMOYHUKAM oduuuanbHozo onydaukobaHus.
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[Mpegucnosue
Llenu n npnHuunel ctaHgapTusauum B Poccuiickon ®egepauumn yctaHosneHbl PegepanbHbiM 3aKOHOM OT 27
nekabpst 2002 r. N 184-d3 "O TeXHMYECKOM perynupoBaHmm”, a npaeuna NPMMEHEHNS HaunoHarnbHbIX
craHgaptoB Poccuinckon ®egepauum - FTOCT P 1.0-2004 "CtaHgapTusaums B Poccuickon eagepauuu.
OcHoBHble nonoxeHus"

CBegeHus o cTaHaapTe

1 NMOAIrOTOBJIEH O6wepoccunckorn obecTBeHHOM opraHnsauuen "Accoumaumnsa MHXEHEPOB MO KOHTPOIH0
Mukpo3sarpsisHeHun" (ACMIHKOM) Ha ocHOBe COBCTBEHHOrO ayTEHTUYHOMO NepeBoAa CTaHAapTa, YKasaHHOro B

nyHkTe 4
2 BHECEH TexHunyecknm komuteTom no ctaHgaptusaumm TK 184 "ObecneyeHne npoMbILLNEHHOM YNCTOTbI"

3 YTBEP>XOEH W BBEJEH B JEVCTBWE lNMpukasom denepanbHOro areHTCTBa no TEXHU4YECKOMY
perynupoBaHuto u metponorum ot 29 utoHa 2007 r. N 157-ct

4 HacTtosawwun ctaHgapT naeHTu4eH mexayHapogHomy ctaHgapty MCO 14644-7:2004 "YncToble nomeLleHms u
CBsi3aHHbIE C HUMW KOHTponupyemsble cpeabl. YacTb 7. M3onupytowwme ycTponcTea (YKpbITUS C YNCTbIM
BO3yxOM, 6OKCbI NepyaToyHble, N30MNSATOPbl U MUHKU-OKPYXeHus )" (ISO 14644-7:2004 "Cleanrooms and
associated controlled environments - Part 7: Separative devices (clean air hoods, gloveboxes, isolators and
mini-environments").

I'Ipm NnpuMeHeHnn HacTodllero ctaHaapTa pekoMmeHayeTca UCnojib3oBaTb BMECTO CCbIJTOYHbIX
MeXOAYHapOAHbIX CTaHO4apTOB COOTBETCTBYOLLNE UM HaUMOHalbHble CTaHA4apThl, CBeAEeHNA O KOTOPbIX
npmuBegeHbl B AONOJTHUTESTbHOM NPUNOXEeHUN G

5 BBEJIEH BI1EPBbIE

UHpopmayusi 06 usmMeHeHUsIX K HacmosweMy cmaHdapmy nybrnukyemcsi 8 exxe200Ho usdagaeMom
UHgopmayuoHHOM yKka3zamerne "HayuoHarnbHblie cmaHOapmabl”, @ mekcm U3MeHeHuUl U rornpaesok - 8
exemecs4yHoO u3dasaembix UHGhOPMaUUOHHbIX yKazamensx "HauyuoHanbHblie cmaHdapmsi”. B criyyae
repecmompa (3ameHsbl) unu OmmMeHbl Hacmosiwea2o cmaHOapma coomeemcmeyrouiee yeedomeHue bydem
orybiuKoB8aHo 8 exxeMecsiHHO usdasaemMomM UHQPOPMaUUOHHOM yKazamerne "HayuoHanbHblie cmaHOapmai”,
Coomeemcmeyrowasi uHgpopmauyus, yeedomreHue U meKkcmsl pasmeu,atomesi makxe 8 UHopmayuoHHOU
cucmeme obujeao Monb308aHUst - Ha oguyuanbHoM catime ®edeparnibHO20 azeHmMcmea o MexHU4YeCKoMy
peaynuposaHuro u Mmemposoauu 8 cemu IimepHem

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 2
[lna o3HakoMneHus ¢ akmyansHoU pedakuyuel dokymeHma pekoMeHdyeM
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BBeneHue
lMoHATHe "n3onupyowme ycTponcTea”, NnpeanoXeHHoe TexHmyeckum komumtetom MCO/TK 209, BkntovaeT B
cebs 6onbLyo rpynny pa3Hoo6pasHbIX YCTPOWCTB - OT OTKPbIThIX, HE OrpaHMYMBaOLWMX OBUKEHMNE BO3ayXa,
00 NONHOCTLIO 3aKpbIThbIX cucTeM. OBLLME TEPMUHbI, TaKNE KaK YKPbITUS, C YNCTbIM BO34YXOM, OOKCbI
nepyaToyHble, N30NATOPbLI U MUHU-OKPYXKEHUS, UMEIOT PasfIUYHbIN CMbICI B 3aBUCMMOCTM OT 0bnacTu
NPUMEHEHNS.

Oco6eHHOCTU NPOM3BOACTBA HEKOTOPbIX MPOAYKTOB UMK Matepuarnos U paboTel C HUMKU 0BYCNOBUMK
cOo3/1aHne U30MMPYIOLLIMX YCTPONCTB. TN 0COBEHHOCTM BKMOYatoT B cebs YyBCTBMTENbHOCTbL NPOAYKTOB K
YyacTuuam, XMMUYECKM BelLlecTBaM, rasaMm Mnm MUKPOopraHMaMam; YyBCTBMTENbHOCTb onepaTopa K pabo4ynmv
maTepuanam unu conyTCTBYHOLLMM NPoAyKTaM, a Takke YyBCTBUTENbHOCTb Kak MPOAYKTa, Tak 1 onepartopa
OOHOBPEMEHHO.

M3onupytolume yctponctea obecneumBaloT HageXHY0 3almMTy pasnnyHOro ypoBHS NyTeMm co3faHus
DU3NYECKNX NN AMHAMUYECKUX BapbepoB MUnn TeX 1 Apyrnx oAHOBPEMEHHO, obecnevvBasi pasgeneHme
npouecca u onepatopa. HekoTtopble npouecckl MOryT noTpeboBaThk CO34aHMA crneLmanbHbIX YCOoBUN
oKpyxatoLen cpefbl, HTOObl NPeaoTBPaTUTbL BO3HUKHOBEHUE OMACHOW CUTyaLMM unu B3pbiBa. HekoTopble
cucteMbl moryT obecneumBaTe 100%-Hy0 peumnpKynsaLmnio B 3aMKHYTOM KOHTYpe aTmocdepbl And paboTsl B
cpefe NHepPTHOro rasa unun Ansa Ae3nHgeKUmMm ¢ NOMOLLbI0 razoobpasHbIX Ae3MHPULMPYIOLWNX CPeACTB.

O6bIYHO B NMpoLiecce NPOM3BOACTBA JIIOAN HE HAXOAATCA BHYTPY M30NUPYIOLWEro ycTpoiicTa. M3onupytowme
yCTpOMNCTBa MOryT OblTb NepeaBUKHbLIMU U CTaLMOHAPHbLIMU, @ TakkKe MOTyT UCNONb30BaTbCs ANs
TPaHCMOPTMPOBaHWS B KAYECTBE NepeaaToYHbIX yCTpoicTB. PaGoTa ¢ npoaykToM Mnv npoBeaeHUe npouecca
MOTYT OCYLLECTBSATLCA Yepes YCTPONCTBA AOCTYNa Kak BPY4YHYHO C MCMNOSb30BaHMEM 3aLLMTHON BGapbepHoi
TEXHONOrNM B BUAE pasfensioLlmx CUCTEM (Hanpumep, nepyaTok 1 NoslykoCTIOMOB), Tak U C NMOMOLLbIO
aBTOMaTUYECKMX CUCTEM.

OnpegeneHne 4YMCTOTbl BO34yxa U MeToabl KOHTpons, npmBeaeHHble B MCO 14644-1, NCO 14644-2 n NCO
14644-3, B uenom NpUMeHMMbI U 4151 BHYTPEHHEN cpeabl M3onupyowmnx ycTponcTs. MNMpu paboTax ¢
buonornyeckumm 3arpasHeHmamu cnegyet ucnonb3osatb MCO 14698-1 n MCO 14698-2. OgHako ons
HEKOTOpbIX paboT B 0COBbLIX YCNOBUSIX MOTYT NOHaA0bUTLCS cneumarnbHble TpeboBaHUS K MOHUTOPUHTY. OTH
ocobble yCcrnoBusa pacCMOTPEHbI B HACTOSILLEM CTaHAapTe.

B HacTosLeM cTaHgapTe pacCMOTPEHbI Takke nepeAaToyHble YCTPONCTBA ANs NepeMeLleHnss MaTepuarnos
BHYTPb U30MNMPYHOLLMX YCTPOWUCTB U HapyXXy 1 TPAHCMOPTHbLIE KOHTENHEPDLI ANst NepeAayn Mmatepuarnos u3
OOHOTrO0 U30NMPYHOLLIErO YCTPOWMCTBA B ApYroe.

MpoeKkTupoBaHME N MOHTAX YNCTbIX MOMELLEHWIA, BKIHOYast 00LMe NPUHLIMMLI MOCTPOEHNSA YNCTbIX 30H,
npuseaeHbl B UCO 14644-4. B UCO14644-4 (pucyHok A.4) nokasaHa aspoavHaMmnyeckas kapTuHa, unu

[lna o3HakoMneHus ¢ akmyansHoU pedakuyuel dokymeHma pekoMeHdyeM
odpamumbCs K UCMOYHUKAM oduuuanbHoz2o onydaukoBaHus.
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pacnpegeneHne Bo3ayxa, B LUMPOKO pacnpoCTPaHEHHbIX CreunarnbHbIX N30MMPYHOLWKX YCTP OUCTBAX,
Ha3blBaeMbIX YKPbITUSMU C YACTbIM BO34YXOM, UMM MUHU-OKPYXXEHUAMWN. MUHN-OKPYKEHWUSI 4acTo
NCNONb3YHTCS B SNIEKTPOHHON MPOMbILLIIEHHOCTM C TPAHCMOPTHLIMU KOHTENHepamu (bokcamu) ans
obecneyeHnst NPOLIECCOB C OYEHb BbICOKMMM TpeboBaHMAMU K uncToTe. MNprMeHeHne 6apbepHON TEXHOMOrMK
B BMAE N30NUPYIOLLNX YCTPOMCTB (M3onatopoB) npmeeneHo B NCO 14644-4 (pucyHok A.5). N3onupytowine
YCTPOWCTBA, YacTo Ha3biBaeMble GOKCaMu NepyaToOYHbIMU, U30NTUPYIOLLMMUN YCTPONCTBAMM (repMETUYHBIMU
yCTpPOWCTBaMW) UK U30NATOPaMm, UCNOMb3YOTCA B MEANLMHCKON 1 aTOMHOW NPOMBILLNEHHOCTU ANS 3aLUUTbI
onepartopa 1 npouecca. 13onaTopbl MOryT UMETb XXECTKME Unn rmbkue orpakaeHus B 3aBUCUMOCTU OT
Ha3Ha4deHus. B 6ubnvorpadun npueeaeHsl cneumdmyeckne ons oTaenbHbIX 006nacTen NPUMEHEHNS CChITKN.
OcHoBononararLwmm NpUHLMNOM SBMSETCS NOCTOSHHOE pasfeneHune npowuecca u onepaTopa. 3710
pasgeneHne MoXeT MMeTb pasHble hopMbl: OT NMOMHOCTLIO OTKPbITLIX 40 MNOSIHOCTLI0 M30NMPOBAaHHbBIX CUCTEM
B 3aBUCUMOCTW OT Ha3Ha4eHus. CnnoLwHas M3onsaums oCcyLLECTBNAETCHA B repMeTUYHbIX YCTPONCTBAX.

rlpI/IMeHeHI/Ie N30JINPYOLWNX yCTpOIZCTB HEe orpaHn4mnBaeTCcA oTOenbHON OoTpacsibio NPOMbILLIEHHOCTW. Otn
TEXHOJIOMMN NCnosb3yoTCA BO MHOIMNX obnacTsax NnpuMeHeHnA, npeabABNALWNX cneunarnbHble Tpe60|3ava.

Hactoswumn ctaHgapT gaet obwue noaxoabl K hopMynupoBaHuio 3Tux TpeboBaHuU.

MexxayHapoaHbii ctangapt MCO 14644-7 nogrotosneH TexHudeckum komutetom MCO/TK 209 "Yuctole
NMOMELLIEHNS U CBA3AHHbIE C HUMW KOHTpOnupyemble cpeabl"”.

MexxagyHapoaHbii ctangapt NCO 14644 coctouT M3 cneayrowmx YacTen:
- Yactb 1. Knaccudmkaums 4ucToTbl BO34yXa;

-Yactb 2. Tpe6OBaHI/IFI K KOHTPOJIKO U MOHUTOPUHIY ONA noarBepXaeHnA noCToAHHOIo COOTBETCTBUA nco
14644-1;

- YacTtb 3. MeToabl UCNbITaHUN;

- YacTb 4. lNpoekTnpoBaHne, CTPOUTENBLCTBO U BBO B AKCMNyaTauuio;
- YacTtb 5. Okcnnyataums;

- Yactb 6. TepMuHbl 1 onpegeneHuns;

- Yactb 7. N3onupytowme ycTpoincTea (YKpbITUS C YUCTbIM BO34YyXOM, BOKCbI nepyaToyHble, M30MATOPbI 1
MUHUN-OKPYXXEHWS);

- Yactb 8. Knaccudmkauma MmonekynspHbIX 3arpsa3HeHuin B BO3AyXe.

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 L
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1 ObnacTtb NpUMMEHeHUS
HacToswun ctaHgapT ycraHaBnmMBaeT MUHUMAarbHble TpeBoBaHNS K pacyeTy, KOHCTPYMPOBAHUIO, MOHTaXY,
UCMbITAHUSM U MPUEMKE U30NUPYIOLLUX YCTPOUCTB. TN TpeboBaHMsa oTpaxaloT cneundguky N3onmnpyroLmx
YCTPONCTB, OTNINYAOLLMX UX OT YMCTLIX MOMELLEHUI, TpPebOBaHMSA K KOTOPbIM yYcTaHOBIEHbI B NCO14644-4 1
NCO 14644-5.

Mpu NpUMeHEHMN HacTosALLEero cTaHaapTa TpeboBaHUs, KacaloLlmecs HasHauYeHNs!, OIMKHbI ObITb
cornacoBaHbl 3aKa34ynMkoM U MOCTaBLLUKOM.

HacToswwmin cTaHaapT He paccMmaTpuBaert:

- cneunanbHble TPe6oBaHNS, OTHOCSALLMECS K KOHKPETHOM 06nacTu NpUMEHEHWS;

- cneunduYeckme NpoLECChl, BbIMOIHAEMbIE B U30NUPYIOLLEM YCTPONCTBE;

- BOMPOCHI NPOTMBONOXapHOW 6e3onacHocTH, o6LLmne npasuna TeXHUKM 6e30nacHoCTU 1 np.
Mpu HeOBXOAMMOCTM UCTONb3YTCA APYrMe HOpMaTUBHbIE JOKYMEHTbI.

HacTosiumin ctaHgapT He pacnpocTpaHAETCsl Ha NOMTHOCTBLIO U30NIMPOBaHHbIE KOMOUHESOHDI.

2 HopmaTunBHbIe CCbISTKK

B HacTosLlemM cTaHgapTe UCNONb30BaHbl CCbINKU Ha crieayoLlmne cTaHaapThl:

MCO 10648-2:1994 O6onoykm 3awmnTHblE AOEpHbIX peakTopos. YacTb 2. Knaccudumkauusa B 3aBUCMMOCTH OT
repMeTMYHOCTM U COOTBETCTBYIOLLNE METOAbI KOHTPOMS

NCO 14644-1:1999 YncTtble noMeLLEHNS N CBA3AHHbIE C HAMU KOHTponMpyeMmble cpedpbl. YacTtb 1.
Knaccudumkaumsa yucToTbl BOo3gyxa

NCO 14644-2:2000 YncTtble noMeLLEHNS N CBA3AHHbIE C HAMW KOHTpONMpyeMble cpeabl. YacTb 2.
TpeboBaHWs K KOHTPOMO MU MOHUTOPUHTY AN NOATBEPXKAEHUSA NOCTOsIHHOro cootBeTcTBus MCO 14644-1

NCO 14644-3:2002 YuncTble nomMeLLeHUs 1 cBsi3aHHble C HUMUK KOHTponupyemble cpebl. YacTts 3. MeTtoabl
KOHTpONs

NCO 14644-4:2001 YncTble NnoMeLLEeHNS 1 CBSA3aHHbIE C HUMW KOHTpOnMpyeMble cpefbl. YacTb 4.
lMpoekTnpoBaHue, CTPOMTENBLCTBO M BBOA B 9KCMNyaTaumto

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 5
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MCO 14698-1:2003 YncTble NOMELLEHNS 1 CBSA3AHHbIE C HUMMW KOHTponupyemble cpeabl. KoHTponb
OuosarpasHeHun. Yactb 1. O6wme npuHUMNbl 1 MeToabl

NCO 14698-2:2003 YuncTble NOMELLEHUSA N CBSI3aHHbIE C HUMUK KOHTpONMpyemble cpeabl. KoHTponb
buosarpasHeHuii. HYactb 2. AHanu3 gaHHbIX 0 BuosarpsisHeHUax

3 TepMuHbl 1 onpegeneHns

B HacTosLLeM cTaHOapTe NpMMeHeHbl TePMUHBI 1 onpefeneHus, npuseaeHHble B UCO 14644-1, UCO 14644-
2 n NCO 14644-4, a Takke criegytoLime TePMUHbI C COOTBETCTBYHOLLUMM ONpeaeneHnaMuU:

3.1 ycTponcTBo aoctyna (access device): YCTPOMCTBO ANs YNIpaBneHUs npoLleccamm, MHCTPYMEHTaMU Unu
paboTbl C NpogyKTamMu BHYTPU U30NUPYIOLLEro YCTPOMCTBA.

3.2 ypoBeHb genctBus (action level): 3HauyeHne KOHTPONMPYEMOro napameTpa, yCTaHOBMNEHHOE
nonb3oBaTenem, Npu JOCTMXKEHMM KOTOPOro TpedyroTcs HeMeaneHHble OeNCTBUSA, BKITlOYas paccriefoBaHne u
YyCTpaHeHMe NPUYKH.

3.3 ypoBeHb npepynpexaeHus (alert level): 3HadeHne KOHTpPONMPyeMOro napameTpa, yCTaHOBNEHHOE
nonb3oBaTenieM C LEeNbo paHHero npeaynpexaeHnsa o TeHaAeHUM OTKITIOHEHNS napaMeTpoB oT
YCTaHOBMNEHHbIX 3HAYEHWI, NPY NPEBbLILLEHNN KOTOPbIX TPEOYeTCA YCUMEHHbIN KOHTPOSb 3a MPOLECCOM.

3.4 6apbep (barrier): Cpeacteo, obecneunBatoLlee pasgeneHue.

3.5 ckopocTb oTceueHus (breach velocity): CkopocTb Bo3gyxa B OTBEPCTUMN, JOCTaTOYHAs ANg
npeaoTBpaLleHNs OBUXKEHUS BELLECTBA B HanpaerneHun, obpaTtHOM NOTOKY BO3ayXa.

3.6 nsonsauusa (containment): CoctosiHne, 4OCTUraeMoe B M30SIMPYIOLLEM YCTPOMCTBE C BbICOKOW CTEMNEHbIO
pasferneHnst Mexay NpoLeccoM 1 onepaTopoM.

3.7 pe3nHdekuma (ctepunuaauus) (decontamination): YMeHbLUEHNE KOHLEHTPALUN HEXeNaTenbHbIX
BeLLEeCTB A0 onpeaeneHHoro ypoBHS.

3.8 yanuHeHHas nepuaTtka (nepyaTka ¢ pykaBom) (gauntlet): NepyaTka, o6pasytoLlas eamHoe Lenoe ¢
PYKaBOM ANMHOM 0 NOKTS.

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 6
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3.9 nepuaTtka (glove): YacTb ycTponcTtsa goctyna, obecneunBatoias agpdekTmBHbIM 6apbep npu
MaHUMyNsuMM pykamy onepartopa B 3aMKHYTOM NPOCTPaHCTBE M30NMPYIOLLEro yCTPOMCTBA.

3.10 nepuaTouHbIl nopT (glove port): CTopoHa ycTpoicTBa AocTyna, npeaHasHavyeHHas Ans KpenrneHus
nep4yaToK, pyKaBOB MM YONIMHEHHbIX Nep4yaTok.

3.11 nepyaTo4yHO-pyKaBHasa cuctema (glove sleeve system): MHOrokoOMNoHEHTHOE YCTPONCTBO A40CTYyNa,
obecneunBatoee 3hPeEKTUBHLIN Bapbep Npu 3aMeHe pyKkaBa, MaHXeTbl U MepyaTKu.

3.12 nonykocTioMm (half-suit): YcTponcTBo gocTyna, No3BonsitoLee rofose, TyNIOBULLY U pyKaM onepartopa
HaxoauTbcs B paboyeM NpocTpaHCTBE U30NUPYHOLLEro YCTPOMCTBA.

3.13 yacoBass MHTEHCUBHOCTb YTE4KMN (hourly leak rate): OTHoLweHMe YacoBon

YyTEYKM  M30NUPOBaAHHOIO 06beMa nNpu HopmarsbHbIX pabounx ycroBusx (AaBneHny n TemnepaType) K
06beMy  [aHHOroO 3aMKHYTOro NPOCTpaHCTBa.

MpumeyaHue - ATa BENUYMHA BbipaxaeTcsl B o6paTHbIX Yacax (4 ) [MCO 10648].
3.14 yTeuka (leak): JedekT, 0GHapyKMBaeMbIl B U30NTUPYIOLLMX YCTPOMNCTBAX NPU UCMbITAHUAX C NepenagomM
OaBnNeHNst N0 OTHOLLEHUIO K aTMOCHEPHOMY AaBMEHUIO.

3.15 uenocTtHoCTb Nop AaBneHuemMm (pressure integrity): CnocobHocTe 06ecneunTb oLeHMBaeEMYHO B
KONMYECTBEHHOM BbIPaXXEHUN CKOPOCTb YTEYKU NOA AaBNEHNEM, BOCNPOM3BOAMMYIO NPU UCMbITAHUSX.

3.16 nokasaTenb pasaeneHus [Aa : Bb] (separation descriptor): YucnoBon nokasaTtenb, XxapakTepusyoLLni
pasnu4yne B Kraccax YNCTOTbl MexXay ABYMSA 30HaMU NMpu onpeaeneHHbIX YCNoBUaX UCMbITaHUR, rae:

- Knacc 4mcTtoTbl BHYTpu ycTponctea no NCO 14644-1;

- pasmep 4acTuu, No KOTOPLIM onpeaeneH knacc A;

- Kriacc 4nctoTbl cHapyxum yctponctea no NCO 14644-1;

- pasMep 4acTtuu, No KOTopbIM onpegeneH knacc B.
3.17 nsonupymoluee yCTpomMcTBO (separative device): YCTponcTBo, MMetoLLee KOHCTPYKTUBHLIE U
OVHaMU4ecKne cpeacTtsa Af1s CO34aHMsa HaOEeXHOro pasaeneHns Mexay BHYTPEHHUM U BHELLUHUM

NpoCTpaHCTBaMM NoO OTHOLLEHUIO K onpeaefnieHHoMy o6bemy.

MpumeyaHue - NpumMepamm HEKOTOPbLIX MPOMBbILLSIEHHBIX U3ONUPYIOLLMX YCTPOMNCTB ABNAIOTCA YCTPOMUCTBA C
YMCTLIM BO34YXOM, repMeTUYHbIE YCTPONCTBA, BOKChI MepYaToOYHbIe, N3OMNSATOPLI U MUHWN -OKPY>KEHUS.
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3.18 nepemaTtouyHoe ycTponcTBo (transfere device): YcTponcTso, no3sonsioLLee nepemMeLlats Mmatepman
BHYTPb UMW HApY>XXy M3ONMPYIOLLEro YCTPOWUCTBA C YMEHbLUEHUEM pUCKa NoNagaHus HexenaTenbHoro
BeLLeCTBa BHYTPb U30MMPYIOLLEro YCTPOMNCTBA UMW BbiIXO4a HapyXYy.

4 TpeboBaHus

3akasuuk 1 NOCTaBLUMK AOMKHbI ONpeaenuTb, cornacoBaTbh U AOKYMEHTansHo ohopMUTL cneyoLime aHHble
n TpeboBaHus:

a) CCbINIKY Ha HaCTOSILLMI CTaHAAPT C ykasdaHWeM ero Homepa v AaTtbl yTBEPXKAEHMS;

b) dyHKUMM OpYyruX Nnu 1 opraHn3aunii, UMEeLLMX OTHOLLIEHME K MPOEKTY (HanpuMep, KOHCYIIbTaHTOB
MPOEKTHbLIX U 0BCNYXMBAKOLLMX OpraHu3aLnii, HaA30PHbIX OPraHoB);

C) OCHOBHOE Ha3HayeHune o6opyaoBaHUS, BbINONHAEMbIE onepauun u nodble orpaHnyeHns, obycrnoBreHHbIe
TexHonornyeckumu TpebosaHuamn (Hanpumep, TpeboBaHMAMM K COBMECTUMOCTU MaTepuanos, Hannyno
OCTaTKOB U OTXOA0B);

d) Ha4EeXHOCTb U TOTOBHOCTb;

€) MeTopq aHanu3a puckos (Npy HeO0BXoaUMOCTK);

MpumeyaHue - MoryT ncnonssoBatbecs metoasl HACCP, HAZOP, FMEA, FTA [23] unu aHanornyHsle nm.

f) knaccol ynctoTbl 1 apyrue TpeboaHusa no NCO 14644-1 n UCO 14644-2. Mpu HeobxoanmocTu cnegyeT
yunTbiBaTh MONEKYNsipHble 3arpsasHeHns B Bosayxe [18], [19];

g) COCTOsAHUE (MOCTPOEHHOE, OCHALLLEHHOE, SKCMyaTupyemoe);

h) nokasatenb pasgeneHus (Npu HeobxoaumocTu) [25];

i) KOHTponb Nepenaa AaeneHus (MpU ero HanU4Mm) U NP HeobBXoOMMOCTU B HEKOTOPbIX Cy4asix aBapuUnHyo
CuUrHanusaumio;

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 8
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j) 3a4aHHy0 YacoBYHO MHTEHCUBHOCTb YTEYKM (NPU HEOBXOANMOCTM); NPUMeEpP METOAUKN NPUBEOEH B
npunoxeHuu E;

k) opyrve napameTpsbl:

1) KOHTPOMbHbLIE TOYKN,

2) ypOBHU TPEBOMN N OENCTBUSA AN obecnevyeHms HageXXHon paboTsl,
3) MeToabl KOHTPOIS;

|) KOHUEeNUKIo KOHTPONS 3arpA3HeHUI, BKNoYatoLLyto B cebs aTtan ycTaHoBkM obopyaoBaHus, paboyee
COCTOsIHME 1 NokasaTenn aeKkTMBHOCTY;

m) MeToAbl KOHTPONS, TOUYKM 0TBopa NPobd M NopsAaoK 0POPMIIEHNS LOKYMEHTALMM;

N) NOPSAOK NEepeMeLLEHNsA N30NMPYIOLLMX YCTPOWMCTB 1 COOTBETCTBYIOLLMX MaTepuanos, 060pyaoBaHms 1
nepcoHana B KOHTPOSIMPYEMOE NPOCTPAHCTBO U M3 HEro B NMpoLecce:

1) MOHTaxa;

2) npuemMku (aTTecrayun);

3) akcnnyataumu;

4) TexHn4ecKkoro obcnyxmBaHus.

0) 06BEMHO-NNaHMPOBOYHbIE PELLEHNSA YCTPONCTBA;

p) OrpaHMYeHnst Ha pa3Mepbl, Maccy U Harpy3ku, BKIYaLLme B cebs orpaHn4yeHns UMELLNXCS NOMELL EHUI;
q) TexHornornyeckne TpeboBaHusi, KOTOPbIE MOTYT OKa3aTb BIUSIHUE HA MOHTaX;

r) nepedeHb obopynoBaHus ¢ TpeboBaHMUAMM K TEXHOINOTMYECKUM Cpeaam;

s) TpeboBaHUs K TEXHUYECKOMY OBCNY>XMBAHWNIO;

t) oTBETCTBEHHOCTb 3a NOATrOTOBKY, MPMEMKY (aTTecTaumio), akcnnyatauuto, Hag3op, BegeHne JOKyMeHTauuu,

KpUTEpPUM OLIEHKWN, NOArOTOBKY MCXOOHbIX JAaHHbIX A5151 NPOEKTUPOBaHNS, U3rOTOBNEHUS, UCMbITaHUS,
00y4eH s, KOMUCCUOHHYIO NPUEMKY (aTTecTauuto), MPOBEAEHUE UCTbITAHUI U 0POPMITEHNE UX PE3YNbTaTOB;

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 9
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U) OLLEHKY BIUSIHUS OKpYXXatoLLen cpeabl;

V) AOMOMHUTENBHYIO MHOpMaUuio n TpeboBaHusa Ansa crnelmanbHbiX obnacten npumMeHeHns (CM. pasgens 5,
6,7 18);

W) cooTBeTCcTBME APYrmM HOpMaTUBHbIM OOKYMEHTaM.

5 PaspaboTka n nsrotoBneHune

5.1 MNpwn pa3paboTke n3onNUpyOLLUX YCTPOUCTB crieyeT yuuTbiBaTh 4ENCTBYOLIME HOpMbI. B cocTas
KOHCTPYKTOPCKOW AOKYMEHTaLUUN JOIMKHbI BXOAUTL TPeDBOBaHMS K KOHTPOSO N30MNMPYIOLLErO YCTPONCTBA.

5.2 I/I30n|/|pyr0|.uee yCTpOVICTBO [omkHo obecneymBaTtb 3alnTy npouecca, onepartopa uin NHoro obbekTa oT
3arpAa3HeHnda npu 3agaHHbIX YCIOBUAX SKCMJ1yaTaunn.

5.3 Cnepnyet onpenenaTts MeTo pasgeneHun (cm. npunoxeHue A). Npu HeobxoaMMOCTH crefyeT yunuThiBaTb
nokasaternb pasgenenuns. CneayeT Takke yYUTbiBaTb PUCK KOHLIEHTPUPOBAHHLIX YTEYEK.

5.4 CnepnyeT ykasbiBaTb Ha BO3MOXHble HEMCNPaBHOCTU M AaBaTb UHCTPYKLMKU MO paboTe M3onmpyoLwero
YCTPOWCTBA C Y4ETOM BCMOMOraTerNbHbIX CUCTEM (CM. NpunoxeHue B).

5.5 Cnepyet obpawaTb BHUMaHWe Ha yCTPOWCTBA 4OCTYNa 1 nepeaToydHble YCTponcTBa (CM. npunoxexnst C
n D).

5.6 M3onupytolme ycTponcTBa AOSMKHbI ObiTb 9PrOHOMUYHBIMU U AOSDKHBI MpedycMaTpuBaTh Nerkuii 4ocTyn
KO BCEM BHYTPEHHUM MOBEPXHOCTAM U paboynmM 30HaM C y4eToM TeXHonornM paboTsol.

5.7 Yncno ycTpoicTB AOCTyNa AOIMKHO GbiTb MUHUMarbHBIM. VX pa3Mepbl AOMKHbI GbiTb MUHUMAbHBIMU C
y4eTOM TEXHONOMMYecknx TpeboBaHuii, a Takke TpeboBaHUA K O4YMCTKE U 0BCnyXMnBaHUO (CM. pasaen 6).

5.8 CneayeT onpeaenaTe nepenaj 4aBneHUs Npu aKcrnnyaTaumMm 1 MeTodbl ero KOHTPOrs.
5.9 lNpwn HeobxoguMOCTK crefyeT y4MTbiBaTb YaCoOBYI MHTEHCUBHOCTbL YTEYKM (CM. MpunoxeHue A).

5.10 CnepyeT yunTbiBaTb BO3MOXHOE BMMSHME NOTOKa BO3Ayxa, Bubpaumun, nepenaga AaBneHun n gpyrnx
(¢aKTOpOB Ha LEerioCTHOCTb U hYHKLMOHNPOBaHUE U30NUPYIOLLLErO YCTPONCTBA.

5.11 MNpu Heobx0AMMOCTM criefyeT NPOBOAUTL aHanM3 pucka (CM. nepeyncneHve e) pasgena 4).

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 10
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5.12 Mpun KOHCTPYMPOBAHMUN U3ONNPYIOLLMX YCTPOUCTB HEOBXOAMMO NpeaycmaTpuBaTh CPEACTBA OUYUCTKM NN
Ae3vHdekuun (cTepunmnsaumm), BKoYyasi BO3MOXHOE yAaneHne npucnocobrneHmnin U nx KOMNOHEHTOB.

5.13 CnenyeT npegycmaTpuBaTbh BCTPOEHHbIE YCTPOUCTBA ANSA KOHTPOMS U COOTBETCTBYIOLLUE CUTHAlbHbIE
ycTpouncTsa.

5.14 MNepenaToyHble YCTPONCTBA OOIMKHbI COOTBETCTBOBATL TPEOOBAHNSAM TEXHOMOMMYECKOro npoLecca 1
NpoBOANMBIM ONepaumsm.

5.15 dunbTpauunsa gomkHa COOTBETCTBOBATb TPeOOBaHNSIM Ha3HAYEHUS.
5.16 Pacxopg Bo3gyxa OOJMKEH COOTBETCTBOBATbL TpeboBaHNAM Ha3HauYeHus.
5.17 MNpn HeO0BX0AUMOCTHM BLITSXKHOM BO34yX crneayeT noasepratb obpaboTke.

5.18 OnemeHTbl, TpebytoLme 00CNyXMBaHUS, crieqyeT, Mo BO3MOXHOCTM, pa3mellatb CHapyXm
N30NMPYHOLLEro YCTPOMCTBA.

5.19 Matepuansbl, UICNonb3yemble B KOHCTPYKLMN U30NNPYIOLLIEro YCTPOMCTBA, BKItoYas repMeTusnpytoLme
maTepuanbl, BEHTUNSTOPbI, BEHTUNSILMOHHbIE CUCTEMbI, TPYOONPOBOALI U apmaTypy, AOIKHbI ObITb
XVMUYECKUN U MEXaHUYECKM COBMECTUMBI C NpoLeccamu, Ans KOTOPbIX NpeaHa3HayvYeHbl M30nupyroLwmne
yCTpOWCTBa, ¢ 06pabaTbiBaeMbiMM B HUX MaTepranamu, a Takke npuMeHsieMbiMM MeTo4ammn Ae3nHpeKLnm
(cTepunusaumn). Heobxoammo npegycmaTpyBaTe Mepbl MPOTUB KOPPO3WM U paspyLLEHNUs B Nepros
NPOAOIMKUTENBHOW 3KcnnyaTauum. MNpy He06XOAUMOCTU CrieayeT yunTbiBaTb TENIOBOE CONPOTUBIIEHNE U
OrHeCTOMKOCTb (CM. NpuroxeHue B), a Takke cneayeTt NpoBepsiTb TEMMOBbIE XapakTEPUCTUKN MPUMEHSIEMbIX
maTtepuanos, COPOLMOHHbIE CBOWCTBA 1 CNOCOBHOCTL ra3oBbigeneHus. MaTtepuansl, BbiGpaHHbie Ass
CMOTPOBbIX NaHenemn, AOMKHbI ObITb UCNbITAHbI, TaKXe AOIMKHO OblTb JOKA3aHO, YTO OHM OCTalTCH
Npo3payHbIMK U CNOCOGHBIMU MPOTUBOCTOSITL (DAaKTOpPaM, Bbl3bIBAKOLLMM CHUXKEHUE NPO3PaYHOCTH.

6 YcTtponcTtea goctyna

6.1 lNpnumeHeHune

YcTpoiicTBa AoCTyna npefHasHadeHbl Ans ynpaBneHns npoueccaMmu, paboToln ¢ npogykTamu unm
WHCTPYMEHTaMu BHYTPU U30NMpYIoLLEro ycTponcTea. PaboTbl MOryT NpoBOAMTLCS BPYYHYO UMK C MOMOLLbO
ABTOMaTUYECKUX YCTPOWCTB.

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 "
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6.2 Py4Hoe ynpaBneHue

6.2.1 YcTporcTBa ANA PYYHOro ynpaBreHus

YcTponcTea ans pyvyHoro ynpassieHust COCTOAT:

a) U3 nepyaTok;

b) nepyaTtouyHon cuctembl (HaNpUMep, pyKaBoB, KOMeL, MaHXeT, nepyaTok);

C) NOMyKOCTIOMOB Wi aHaNoOrMYHbIX YCTPOMCTB, 0becneymBaroLwmnx 4OCTYn K paboyeit 30He U3oNNPYoLWEero
YCTPOWCTBA,;

d) ycTporcTBa Anga onepauuin ¢ yaaneHHbIMU afieMeHTamu (3a npegenamMmm HenocpeacTBEHHON
JocaraemocTm).

MoMHbIN 3aLMUTHBIA KOCTIOM CReAyeT UCMOMb30BaTb B COOTBETCTBUW C TPEGOBAHNSIMU COOTBETCTBYOLLMX
cTaHOapToB.

Mo BO3MOXHOCTM cnegyeT NPUMEHATb Takue cpeacTBa PyYHOro yrnpaBneHusl, KOTopble NO3BONST YMEHbLUNTb
YMCNO OTBEPCTUI B KOPMyce U30NNPYHOLLEro yCTPOUCTBA.

6.2.2 MepyaTku, NnepyaToyHble CUCTEMbI, MONYKOCTIOMbI

6.2.2.1 MNMepyaTkn, NepyYaToOYHbIE CUCTEMbI U NMOMNYKOCTIOMbI ABASKOTCS rTMOKUMU N3ONMPYHOLLMMK YCTPONCTBaAMM
poctyna. CnegyeT npegycmaTpuBaTtb BO3MOXHOCTb 3aMeHbl Mep4yaTok 6e3 HapyLleHns LenoCTHOCTH
n3onupytrowiero yctponctaea (cMm. npunoxexme C). Bemay Toro, 4to ap(peKkTMBHOCTb 3TUX CPEACTB A8 3alMThl
OT MOMEKYNAPHbIX 3arpsi3HeHN MoXeT BbITb HeJOCTaToOYHa, cneayeT NPUMEHATb cneunarnbHble Mepbl B

NnogobHbIX criyvasx.

6.2.2.2 NepyaToyHble NOPThl U KOSbLEBLIE KPEMMEHNS MaHXeT AOMMKHbI NIErKO 3aMEHATLCS, a Takke
obecneurBaTb yAOGCTBO KOHTPONS TECTUPOBAHMUS LIENTOCTHOCTU KOHCTPYKLMM 1 6E30MacHOCTU BbIMOSTHEHMS.

6.2.2.3 Npwn BbIBOpE MaTepmanoB NepyaToK, NepyYaTOYHbIX PYKABOB U MOJTYKOCTIOMOB HEOOXOAMMO YyYUTbIBAThb
cneaywowme akTopbl, MMeKLINE BaXXHOE 3Ha4YeHe B 0becnevyeHnn n3onsaunm:

a) MaTepuarnbl U UHCTPYMEHTbI, UCMONb3yeMble BHYTPY U30NMPYHOLLETO YCTPOWUCTBA;

b) aonyctuMmble npenenbl UsMepeHua temnepatypbl 4nAa MatepmanoB Nep4yaTok;
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C) DONyCTUMYHO BOAOMNPOHMLAEMOCTb;
d) XMMUYECKYI0 CTOMKOCTb MM MEXaHUYECKYH NPOYHOCTb, NGO TO 1 Apyroe;
€) cCoOpOLMOHHbIE N AECOPOLNOHHBIE CBOMCTBA B OTHOLLIEHNN XMMNYECKNX BELLIECTB;
f) cpoK rogHOCTM NPU XPaHEHUN N 3KCNITyaTaumnm;

g) nepenajbl AaBMNEHUs], BKMOYasi OTKINIOHEHWST B MEPEXOOHbIX peXumax (HopMmarnbHble 1 aHOpMarbHble
OaBneHust);

h) onepauuu, onsa npoBeAeHNs KOTOPbLIX NpeAHa3Ha4YeHo n3onmpytoLLee yCTPONCTBO.
6.2.3 AuctaHUMOHHOE ynpaBreHue
CuncTteMbl AUCTaAHLUMOHHOIO yNpaBneHus, npegHasHavyeHHble Ang cneumanbHbiX paboT, COCTOAT M3

MeXaHUYeCKMX UIN MHbIX CpeacTB (CEPBONPMBOAOB), PacnoNIOXEeHHbIX MEXAyY pykaMu onepaTtopa u
MeXaHU4YeCKMMUN CUCTEMaMM BHYTPY U30NMPYIOLLErO YCTPOMUCTBA AMNS BbINOMIHEHUS MAaHUMYMSALMWNA.

6.3 PoboTnampoBaHHblE CUCTEMBI

PO6OTVI3VIpOBaHHbIe CUCTEMbI, NpeaHa3HavYeHHble Anda MaHunynaunum ¢ Mmatepuanamm cneunanbHOro
Ha3Ha4veHud, npegycmMmatTpmnBaroT NCNosfib3oBaHne aBTOMaTU4eCKNUX CUCTEM.

7 lepenaTtoyHble ycTpoOUCcTBa

7.1 lNpumeHeHune

lMepenaToyHble YCTPONCTBA HE AOSMKHbI yXyAwaTh XapakTepUCTUKM N30NMPYIOLLErO YCTPONCTBa. B oToenbHbIX
cny4vasx nepefaToyHble YCTPONCTBA CTAHOBATCSH KPUTUYECKUM 3NIEMEHTOM A nogaepaHus YncToThbl
N30MnmMpyloLero ycTporMcTBa Unm YnNCToThl npoLecca. HekoTopble nepegaToyvHble YCTPONCTBA NUCMONb3YTCA
Kak He3aBMCUMble U30NUPYIOLLIME YCTPONCTBA.

7.2 TpeboBaHu4
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Bbi6op nepefaToyHOro yCTPOMCTBa AOMKEH COOTBETCTBOBATL TPEGYEMOMY YPOBHIO M3onsumu. Yacosas
WHTEHCMBHOCTb YTEYKM NepeaaTovHOro yCTPOMCTBa He AOIMKHA NpeBbIllaTh YacoBYH MHTEHCUBHOCTb YTEYKU
camoro u3onupyoLlero yctporctaa. [epeaaTtoyHoe yCTPOMUCTBO AOIMKHO CHMDKATb PUCK NonagaHus
MOCTOPOHHMX BellecTB. OnncaHne BO3MOXHbIX TUMOB NepeaaToYHbIX YCTPOWUCTB NPUBEAEHO B NpUNoxeHun D
(npeAcTaBneHHble NpYMepbl UMEDT CNPaBOYHbIN XapakTep).

7.3 be3onacHoCTb

MNepenaToyHoe YCTPOMCTBO AOIMKHO MMETb GIOKMPOBKY, UCKIMOYAIOLLYH0 AOCTYN B M30NUPYHOLLEE YCTPONCTBO
NpU OTKIMIOYEHUN SNEKTPOIHEPTUMN.

8 YcTaHoBKa n MOHTax

8.1 Knacc 4nctoTbl MoMeLLeHns, B KOTOPOM pacrnonaraeTcs U3onupytoLlee yCTpPoOnCcTBO, 3aBUCUT OT ero
Ha3Ha4YeHUs!, KOHCTPYKLUN U BLINOMNHAEMbIX B HeM onepaumii (cm. NCO 14644-4).

8.2 lNpwu ycTaHOBKE M30NMPYIOLLLErO YCTPOMCTBA HEOOX0ANMO YYnThIBaTL cneayowme dakTopbl:
a) knacc 4ncToTbl nomerleHus (cm. UCO 14644-1);

b) TpeboBaHua aproHoMuKN;

C) NOpsOK TEXHUYECKOro 00CNY>XUBaAHUS;

d) TOKCMYHOCTb MaTepuarnos;

€) BCe BMAbl TEXHOMOrMYECKNX ONACHOCTEN;

f) onacHocTb NosiBNeHns N06OYHbIX NPOAYKTOB;

g) BO3MOXHOCTb NepeKkpecTHOW KOHTaMuHaLuu;

h) yaaneHue oTxonos;
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i) Bce HopMmaTuBHbIE TpeboBaHMSA K U30NUPYIOLLUM YCTPOUCTBaM.

9 UcnbiTaHna un npuemka

9.1 O6wme NnonoxeHus

9.1.1 Bbibop meToga uUCMbITaHWUIA 3aBUCUT OT MECTa PacnosoXeHWst, KOHCTPYKUUKN, OPMbl N Ha3HaYeHUs
N30MMpyroLLEero yCTponcTea.

9.1.2 Ecnn cuctemMbl NPUTOYHON U BbITSP)KHOW BEHTUASALNKN ABNAKOTCA HEOTHEMIIEMON YacTbio M30MNPYHOLLErO
YCTPONCTBA, TO OHU TaKXe AOMKHbI NoAnexXaTb KOHTPOSH.

9.1.3 Ecnn ynctoTa BO3gyxa B usonupytowem yctponctee He pernameHtupyetca MCO 14644-1, To cnenyet
npegycmaTpmBaTh WHbIE METOAbI UCNbITAHUN.

Tpumep 1 - OnpedesieHue MONeKyIsiPHbIX 3a2ps3HeHull [18], [19].
lpumep 2 - OnpedesieHue 3a2psA3HeHUll MOBEPXHOCMHO20 3a2psi3HeHuUs1 Yacmuuamu [30].

9.1.4 B HeKOTOpbIX YCMOBUSAX UMM NPU HaNUM4Mn onpeaeneHHbIX BUAOB BELECTB (Hanpumep, ecnm B
NMOMELLEHUN HaxXoAsTCS MOPOLLKV UK MaTepurarnsl, BblAENAOLME rasbl, NN X COYeTaHUE) HEBO3MOXHO
npoBOAUTL MOACYET YacTuL, BO BpeMsi npoBefeHus npouecca. Moryt notpeboBaTtbes apyrue metoabl otéopa
npo6 Ans onpeaeneHunst ypoBHS 3arpsi3HeHNs1 BHYTPY M30NUPYIOLErO YCTPOMCTBA, HanpyuMep A0 Havana unm
nocre npoBeAeHust onepaummn (Ho B 3KCMyaTMpyeMOM COCTOSIHMN).

9.1.5 B HebonbLUNX U30MMPYHOLLNX YCTPOWCTBAX CYLLECTBYET PUCK HAPYLUEHUS pexnMa nogaepxaHus
OaBMeHUs UM MX YaCTUYHOro aapo30rbHOro BruosarpAasHeHns npu otéope Npob, ecnu pacxon Bo3gyxa yYepes
npo6ooT6opHMK BNN30K K pacxody Bo3dyxa, co3gaBaeMoMy CUCTEMON BEHTUNALMM U3ONMPYIOLLLEro
ycTpowncTsa.

9.1.6 KoHTponupyeMble napameTpbl AOJKHbI ObiTb COrnacoBaHbl MeXay 3aka34yMKoM M MOCTaBLLMKOM.
9.1.7 N3onupytoLlne ycTponcTea u BCrnomoraTtensHoe obopyaoBaHue Ans NpoBeAEHNst UCMbITaHUI, a Takke

npasuna npuemMkun gomxkHel cootBeTcTBoBaTh ICO 14644-1 - NCO 14644-4. B npunoXeHMsaX K HacTosiLemy
CTaHgapTy npuBeAeHbl Heo6XxoaMMble pekoMeHaaLumnu.
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9.2 CkopocTb NOTOKa BO3ayxa Npu OTKPbLITOM NepyaToO4HOM nopTe

Mpn HEOOXOAMMOCTM CKOPOCTL MOTOKA BO3AyXa NPV OTKPLITOM NepYaTO4YHOM MOpTe MOXET OblTh onpefeneHa
C NOMOLLbIO aHEMOMETPA, PACMONIOXKEHHOrO B LLIEeHTPe nopTa. 3HavyeHne CKOpoCTH NOToKa BO34yXa AOMKHO
ObITb CcOrnacoBaHo Mexay 3aka34yvkoM M NOCTaBLUMKOM (pekoMeHayeMas ckopocTb - 0,5 m/c).

9.3 lNepenaa oaBneHUn

9.3.1 lNepenag gasneHnin cnegyeT onpenensTb Kak B OCHaLEHHOM, Tak U B 3KCNyaTMPYEMOM COCTOAHUAX.

9.3.2 Ecnn 3pheKTMBHOCTb M30NMPYIOLLIEr0 YCTPOWCTBA 3aBUCKT OT Nepenaga AaBreHus, To Heobxoammo
obecneunBaTb HENPEPbIBHbIVM KOHTPOIb Nepenaga AaBneHus 1 NpeaycMoTpeTb aBapuiiHyo CUrHanmsaumio.

9.4 VcnbiTaHuA Ha yTeuKy

9.4.1 lNpn HeobxooMMOCTHM criefyeT NPOBOAUTL UCMbITAHUS Ha yTeYKy (CM. npunoxenus E u F).

MpumeyaHue - KOHTpONb LENOCTHOCTM HEKOTOPLIX U3ONMUPYIOLLNX YCTPONCTB, KOTOPbIE B 3aKPbITOM COCTOSIHUM
paboTatoT npu atMoccepHoM aasneHun (MeHee 1000 lMa), TpebyeT TWaTenbHOro NoAxXo4a U NPUMEH eHNsI
YYBCTBUTENbHbIX MPUOOPOB, NO3BOMSOLLNX ONPeaenTb O4YEHb Marible YTEYKN.

9.4.2 Mo BO3MOXHOCTM crneayeT NPUMEHSTb MeTod yTeuek BHYTPb (CM. npunoxeHve E).

MpymeyaHue - YTeuka BHYTPb MMEET MEeCTO, ECIM CKOPOCTb NOTOKA Yepe3 HEMNNTOTHOCTU BO3HUKAET 3a cyeT
paspexeHus n cosgaet obpaTHbIN NOTOK Yepes oTBepcTus (acpcekT BeHTypu). B ycTponctsa, paboTtatoLime
npw NOHWXXEHHOM AaBfIEHMM, MOTYT NonagaTh 3arpsisHeHus. MogobHO 3TOMy B yCTPOMCTBaAX, paboTaroLmx npu
N36bITOYHOM AaBfEHUU, UMK B KOTOPbIE NoAAeTCa BO3AyX ANs NpefoTBpaLleHMa nonagaHus BHYTPb
HexenaTernbHbIX BELECTB, MOXET BO3HMKaTb PUCK NPOHUKHOBEHUS 3arpsi3HEHU CHapYxuK (Hanpumep, Yyepes
nepyaTovHble CUCTEMBbI).
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9.5 lNepuognyecknin KOHTPOIb

9.5.1 KOHTpOnb n30nmnpyroLWwmnx YCTPOUCTB cneayeT NpoBoanTb B cooTBeTCTBMM € 9.5.2. 1 9.5.3. 1 MCO 14644-
1, NCO 14644-2, NCO 14698-1 n NCO 14698-2.

9.5.2 MeToabl KOHTPONSA ONpeaenaArTCa HasHaYeHneM yCTpoMCTBa U NnpumeHaemsiMn npubopamn. Cneayet
NPOBOAUTL TEKYLLMIA KOHTPOSb N PEMMCTPUPOBATL €ro pesynbTaTbl AN BbINONTHEHNUS NPOodUNakTU4YecKmnx
paborT.

9.5.3 CnenyeT npoBoauTb:

a) KOHTPOIb NONYKOCTOMOB (MepyaTok):

1) npu npnemke ycTponcTea,

2) 0o u nocrie 3aBepLueHns paboThl,

3) nocrne 3ameHbl NepyaToK UM HapyKaBHUKOB;

b) koHTpoONb Noa AaBneHueMm:

1) npu npnemke ycTponcTea,

2) npu NtobbIX N3MEHEHNSIX pacxoda Bo3gyxa M conpoTuBneHns ounbTpa,

3) nocne npoBeaeHUsi 06CNyXUBaHUS, BIUSIIOLWENO Ha OrpaxaaroLime KOHCTPYKLUMU YCTPOWCTB Uiv npnbopsbl
KOHTPONS AaBMNeHWs;

C) KOHTPONb yTe4Yek BHYTPb NPU NPUEMKE;

d) ncnbiTaHme NpMBOPOB U CUCTEMbI aBAPUAHON CUrHANM3aLNN:

1) npu npnemke ycTponcTea,

2) nocrie NpoBeAeHUs1 06CNYXMBaHWNS, BIIUSIOLLETO HAa CUCTEMbI KOHTPONS,
3) ¢ NnepnoagnYHOCTLI0, YCTaHaBMMBaAEMOW U3rotoBmTeneM obopyaoBaHus,

4) B onpeaernieHHble nepnoabl B COOTBETCTBUN C TEXHONOMNMYECKMMU U SKCNNyaTalMOHHbIMKU Tpe6OBaHVIF|MVI.
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MNpunoxeHue A
(cnpaBo4HOE)

KoHuenums pasaeneHust ¢ NOMOLLbI0 U30NUPYIOLLNX YCTPOMUCTB

[na nyywero pasgeneHnsi BHYTPEHHENO NMPOCTPaHCTBa onpeaeneHHoro oobema 1 BHELLHEN cpeabl B
n3onnpyrowem yCTp0I7ICTBe NCNonb3yroTCA (bwavlqecme, aspognHamMmudeckne metonbl Ui 1e n gpyrue
COBMECTHO.

dusnyeckoe pasaeneHne BKn4aeT B cebs npnmMmeHeHne TeepabixX n rmbkux Gapbepos.
AaponMHammquKme MeTOAdbl BKIMKOYAKOT B cebs ncnonb3oBaHne BO3AYLIHbIX (ra3OBbIX) NMOTOKOB C
punbTpaumen n 6e3 Hee. HageXxHOCTb pasaeneHns yBennymBaeTcsi C POCTOM CTEMEHU XKECTKOCTH
dusnyeckoro pasgeneHns (CM. pucyHok A.1).

PucyHok A.1 - nntocTpauunsa adhdekTMBHOCTM pasgeneHna (M3onsauum) B
3aBUCUMOCTU OT UCMOJSIb3yEMbIX METOL0B

A
Duanveckne

VI3ONATOP C BLICOKMM JABNEHHUEM ¥ HHIKOA
YaCOBOM MHTEHCUBHOCTLIO yTeuxn (pabora
NpK U3BLITOMHOM AABNEHNM MNK Pa3pexe-
Hum).

M30n8T0p CO CpeaHumM A3BNEHNEM W CDEaKHeR ya-
COBOM MHTEHCHBHOCTBIO yTeukn (paboTa npu uabei-
TOMHOM OABNAHWN MKW Pa3PEXBHMA).

VI30NATOP C HUIKMM SABNEHNEM U BLICOKON HACOBOR Wi~
TEHCUBHOCTBIO yTeqku (paboTta npu nabuiTouxoM paane-
HIM UNW paspexeHnn).

SBaxpuiTeiil 00BEM C HEONPeaenNeHHLM NaBNeHueM (xapaxTepnc-
THKOR MOXET CNYXWTb HBCOB3R WHTEHCUBHOCTH YTEuKM MK
ApPYyToR napamerp).

OOBiuHbIO CHCTEMBI C OFPANAAIOWMMK KOHCTPYKUMAMY, OBecneun-
BRIOWMMI HIONAUMIO (AIPOAUHAMUYECKHRA 1 DUIUMECKUA METOAS).

Meroaws paagenesmn

OBbiuHbie CHCTEMEI C ONPAXAAIOWMMY KORCTPYKLUAMK, HE OBeCneunsaowm-
MK U3ONAUMIO.

Orpanv4eHHoe NepeTexaxne soanyxa.

Aspoauwsamuqeckne | OTCYTCTEME OrpaHnveOHUA NEPaTeKaHMA BOIAYXA.

Y
Hwuakan Buicoxan

SpDdexTMBHOCTL pasneneHus
PucyHok A.1 - nniocTpaumsa adeKkTUBHOCTM pasgeneHmns (M3onsumm) B 3aBMCMMOCTU OT UCMOMb3YeMbIX
MeToAoB (0T aspoanHaAMNYECKNX 00 (PM3NYECKUX); COBUI HA CXeMe MNoKasbiBaeT NpubnnsnMTensHyo
XapakTepucTuky acpekTnBHoCTH
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B Tabnuue A.1 npuBeaeHbl npumepbl Hanborsee pacnpoCTPaHEHHbIX TUMOB U3ONMPYIOLLMX YCTPONCTB B
3aBWCMMOCTU OT UX HasHadeHuss. OQHaKO HYXXHO NOAYEPKHYTh, YTO MEeXAY Knaccamu YNCTOTbI BO3ayxa U
CMOCOBHOCTBIO M30MMPYIOLLLEro YCTPONCTBA pa3fensiTh CMMOLWHbIe Ccpebl HET NPSAMON 3aBUCUMOCTMU.
PaspeneHue xapakTepuayeTcsa ABYMSA napamMeTpamu - nokasaTenem pasgeneHus 1 4acoBon NMHTEHCUBHOCTBIO
yTeuku (LLenoCTHOCTb KOHCTPYKLMM, onpeaensemas npu n3bbiTodHOM aasneHun). NokasaTtenb pasgenenuns [

Ay Bb] Ncnonb3yeTcsl B TOM Crlydae, eCrnn Hemnb3s UCNoMNb30BaTh YacOBY MHTEHCMBHOCTb yTeuYKn [25].

Tabnuua A.1 - Cpegcrtea 1 MeToAbl M30NALUK

[MpuHun uzonsauun

MerTtoabl

XapaktepucTuka

YCTpOHCTBa

OOmIenpUHATHIE TEPMIHEI

1 CHHOHHMBEI

OTtcyTcTBHE
OrpaHUYEHUS

IMEPETCKaHU BO3AyXa

A3pOI[I/IHaMI/ILIeCKI/Ie MCTOJBI

1 GWIBTpanus

OTkpeITast 30Ha 6€3 mMTOop U
3kpaHoB. OnepaTop B
OOBIYHOM ofeKAE U
mepyaTkax sl YUCTHIX
HOMEILIEHUA MOKET
HAXOIUTHCS BHYTPH
YCTPOHCTBA IS IPOBEICHHS
pabotel. Yucrast 30Ha Mo

TTOJIOXKUTCIIBHBIM JAaBJICHUCM

MO)ly.TIL YUCTOr0 BO3ayxa, 30Ha
C OTHOHAIIPABJICHHBIM IIOTOKOM,

YKPBITHSA C YUCTHIM BO3AYXOM

OrpaHnueHHoe

IMEPETCKAHUC BO3AyXa

AsponrHaMUYecKue 1

(uznyeckue

Bxopn xxecTko orpannueH
ITOPaMHU WIIN

(bI/IKCI/IPOBaHHLIMI/I CTCHKaMH1

30Ha ¢ OTHOHATIPABIIEHHBIM
MMOTOKOM, YKPBITUS C YUCTHIM
BO3JIyXOM, YKPBITHS C
OJIHOHAIPABJICHHBIM TIOTOKOM

BO3ayXa, YUCTOC paGoqee MCCTO

OOBIYHBIE CHCTEMBI C
OTPAXKAIOIIAMHA
KOHCTPYKIIUSAMU, HE
00ecIeYnBaoIIMU

N30JIAHIO

ASPOHHHaMHqCCKI/Ie u

(uzndeckue

OObIuHBIC KOHCTPYKIIUH;
MOTYT BKJIIOYATh
YCTPOMCTBO J1OCTyIa U

Mepe1aTOYHOE YCTPOMCTBO

3oHa HaIlOJIHCHU, TYHHECIIb JI

HAaITOJIHCHUA

OOBIYHBIE CUCTEMEI C

ASPOHHHaMHqCCKI/Ie u

Bricokas creneHb

TyHHeNb 71 HATIOHEHUS, 30Ha

OTpaKTAFOIIIMU (uzndeckue (PU3UIECKOTO pa3ieIeHus HATIOJIHEHHUsI, TyHHEIb C
KOHCTPYKIIHSIMH, (repmermzarm). Moxer OJTHOHAIIPABIICHHBIM TIOTOKOM,
o0ecneurBaroIuMU CITYXKHUTb JIJISI CO3/IaHHsI YHCTHIN TYHHEb,

H30JISIHIO H30JIUPOBAHHBIX 30H CTEePIITU3ANOHHAS T1€9h, MUHH-
(aspoauHAMHUYECKHH U OKpY>KEHUSI AJIs SIEKTPOHHOU
(hr3HUECKUil METOJTBI) MTPOMBIIIUIEHHOCTH

3aKpBITHIT 00BEM C Omnyeckue 3aKphIThIC YCTPOHCTBA C U3onsaTophkl, nepuaTovHbIe

HEONpPE/ICIICHHBIM HEONpeIeIeHHON YCTpOMCTBA, YCTPOWUCTBA ISt
JaBJICHUEM L[EJIOCTHOCTBI0. MoryT 3arpy3KH MOPOIIKa MU OYHKED,
(XapaKTepuCTUKON HMMETh THOKHE TNICHOYHBIE MJICHOYHBIE U30JIATOPHI WIH
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MOXET CIY)XXUTDH YacoBast

HUHTCHCUBHOCTb YTCUYKHU

WM APYTOM napamerp)

OTpaKICHUSA

TIIOJIYKOCTIOMBI, MUHH-
OKPYKCHUA 3J'ICKTpOHHOI\/'I

IIPOMBIIIJIICHHOCTHU

IaBJIECHUEM U HU3KOU
4acoBOH
MHTEHCHUBHOCTBIO YTEUKH
(pabora npu
HM30LITOYHOM JABICHUAN

WJIM Pa3pexeHUH)

paboTa npu BEICOKOM
JABJICHUH, BaKyyMe, C
HWHEPTHBIM T'a30M, U300

Ha MOJIEKYJIIPHOM YPOBHE

N3onsarop ¢ HU3KUM duznueckue Kectkast KOHCTpYKITHS Nzonstopskl, 60KCH
JIABJICHUEM U BBICOKOM MO3BOJISIET UCIIBITHIBATh €€ | IEpYaTO4HbIe, U30JIATOPHI IS
4acoBOH LIEJIOCTHOCTh METOJIOM KOHTPOJIbHBIX KUBOTHBIX,
MHTEHCUBHOCTBIO YTCUKH W3MEpEHUsI yTEUKH TIPU OHOXHUMITYECKHE

(pabota npu U30BITOYHOM JABJICHUH. HCCIIEI0BATENLCKIE U30ISTOPHL,
M30BITOYHOM JAaBJICHUU Moxet paboTats npu repMETU3UPOBAHHBIE

YT Pa3pPEKESHUN) OTPHIATEIHHOM JABICHUN | KOHCTPYKIUHU

H3onsaTop co cpenHuM dusnueckue KoHcTpykiuu, uMeromue U3zonsaTopbl, GOKCHI
JABICHUEM H CpEIHEH CPEIHIOI0 BETNINHY nepYaTovHbIe,

4acoBOH HU30BITOYHOTO JTaBICHUS repMETU3UPOBAHHBIE
WHTEHCHUBHOCTBIO YTEUKH KOHCTPYKIHH

(pabora mpu

M30BITOYHOM JaBIICHUH

WU Pa3peKeHun)

M3onsaTop ¢ BEICOKHM duznueckue I'epmernunsie kKoHCTpYKIHH, | I30MSTOPEI, IEpUaTOUHBIE

OOKCBI, IepYaTOYHBIE OOKCHI IS
paboTHI ¢ SAEPHBIMU
MaTtepHaaMH,
ra30HEIpPOHHIIAEMbIE

KOHCTPYKLIHMHU

IIpumeuanus

2 I"'paHu1pl BUAOB U30JUPYIOMIHUX YCTPOUCTB MOTYT CMENIaThCs.

1 IIpumeps! He SIBIAIOTCS PEKOMEHIALMSIMU AJ11 KOHCTPYUPOBAHUS U30JIUPYIOLINX YCTPOICTB.

YeTbipexypoBHeBas cuctema knaccudukaumm 4acoBoW MHTEHCMBHOCTU YyTEYKN
2. B 0CHOBHOM 3Ta Knaccudmkaunsi NpUMeHsieTcs Ansa YCTPOWUCTB C XKeCTKumu cmsmndeckumm dapbepamu.
MeTogbl pasgeneHus (cMm. pucyHok A.1) npusegeHsl Takke B MCO 14644-4.,

, npuBegeHa B MCO 10648-

KOHCTpYKLMSI M30NUPYHOLLMX YCTPOMCTB, B KOTOPbIX UCNOMb3YHTCA ABa crocoba pasaeneHus, No3eBonseT
obecneyunTb pasnmyHyto cTeneHb n3onsaumn. OHM NO3BONAIOT NPOBOANTL PaboTy, Kak C OTKPbITOM, Tak U C
3aKpbITON aTMOCepoit B pa3Hble neproabl npouecca.

KauyecTBO nogaBaemoro B u3onupyroLiee yCTpOMCTBO Bo3ayxa (rasa) 4OSMKHO COOTBETCTBOBATbL TpeboBaHMAM
MCO 14644-1. Bug noTtoka Bo3fyxa onpegensietcsi cneumdukon npolecca.

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
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OunHamunyeckme n ctaTmuyeckme yCrnoBus A0MKHbI ObiTb 3a4aHbl C Y4ETOM:
a) YnCTOoThl BO3ayxa, Tpebyemoro anst M3onupyoLwero yCTponucTea;
b) YacoBo MHTEHCMBHOCTU YTEYKWN UMW NOKasaTens pasgeneHuns, UM Toro u Apyroro BMecTe;
C) nogayn maTepmana (nepegaTovyHOE YCTPOMCTBO);
d) yoaneHus matepuana (nepegaTtoyHoe yCTPOMCTBO).

Mpunoxexne B
(cnpaBo4HOE)

CucteMbl NOAroTOBKM BO34yXa n CUCTEMbI C NCIMOJ1Ib3OBaHNEM ra30oB

B.1 O6Lwmne nonoxeHus

B.1.* PekomeHayeTcs ocHallaTb CUCTEMbI NPUTOKA U BbITSXKKU BO3AyXa U ra3oB punbTpamu,
npegycMmaTpuBatoLwyMmn 6e3onacHyo 3aMeHy ¥ UMeLWUMU KPENTEHUSI BHYTPU YCTPOWCTBA.

* Hymepauwnsi cooTBETCTBYET opurnHany. - lNpumeyaHve narotosutens 6asbl AaHHbIX.
B.1.2 [Ansa 3awuTbl OT Ype3MEPHOro NOBbIEHUS AaBMeHNA BHYTPU M3014TOpa UCMONb3yeTcss MacnsaHbIn
npenoxpaHuTeNbHbIN kKnanaH. MNpu ero cpabaTbiBaHMKM ra3 yxoauT B CUCTEMY ra3oyaarneHus.

B.2 Cuctembl NnoAroToBKM BOo3ayxa

B.2.1 CnucTtembl MOArOTOBKM BO34yxa OS5 M30NMPYHOLMX YCTPONCTB AOIMKHbLI 0becnevmBaTb nogady unm
yaaneHne Heobxo4MMOro KonmyecTea BO3ayxa, NpoxXoaslero Yepes yCTaHOBMEHHbIE B HUX (OUNbTPbI 1
CUCTEMY BO30yXOBO/AOB.

B.2.2 ®yHKUUKM cMcTEM NOArOTOBKU BO3AyXa:

a) pasgernieHne 13oNMPYIOLLEro YCTPOWCTBA OT OKPYKatoLLEeN Cpeabl C MOMOLLBIO KnanaHoB miu
repMeTM3MPYIOLLINX 3aCNOHOK B MPUTOYHBIX M BbITSXKHBIX BO34yX0BOAaX C unbTpamu aAns obecneveHus
6e30nacHOCTH, OYUCTKM (CTepunusaLmnm, Ae3nHEEKLMN), a TakkKe BO3MOXHOCTb NpOoBeAeHUsI NPOBEPKU
LIeNOCTHOCTH.

MpumeyaHue - To He pacnpPOCTPaHSAETCSA Ha Crlydan HEOrPaHNUYEHHOTO UMM OrPaHUYEHHOTO NepeToka
BO34yxa U 06blYHbIE CUCTEMbI C OrpaXkAatoLLMMUN KOHCTPYKLMAMU, He oBecnevmBatoLLMMmN U30NALMIO;
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SIngng i L fin

NudpacTpykTypa MHHOBaUWiA

b) obecneueHne coeamHeHUn ¢ Apyrumun ycTporucTesamm obpaboTkm Bo3ayxa;

C) BO3MOXXHOCTb ONpeAeNneHnst HayarbHOro U KOHEYHOro Nepenaja AaBfieHNs B CUCTEME A1t OLLEHKU
3arpsis3HeHnst PUNbTPOB;

d) 6esonacHasi 3aMeHa NoTeHUMarbHO 3arpsi3HEHHbIX (PUINBLTPOB AJ1s 3aLUMThbl onepaTopa v ApYrMx 06beKToB;

e) obecrneyeHre Bcex UNbTPOB Y COOTBETCTBYHOLLMX MECT FepMeTU3aLMN CPEACTBAMUN KOHTPOSS
LIeMTOCTHOCTM C MOMOLLbIO a3p030ris;

f) yctaHoBka BTopor ctyneHn HEPA (ULPA) dounbTpoB B TpakTe peLmpKynsiLmMm Bo3ayxa;

g) yCTaHOBKa AaT4MKOB nepenaga AaBreHus (MONoXUTENBHOIO U OTPMLATENBHOMO) B U30NMPYHOLEM
YCTPOWCTBE, a TakKe CUrHanmn3aumsi HEUCNPaBHOCTU BEHTUMSATOPA;

h) Hannume npn HeobxooUMOCTH JOYKOB AN oTbopa Npob Bo3ayxa B M30nsaTopax U nepeaaTovHbIX
YCTPOWCTBAX A5 KOHTPOMNS KOHLEHTpaLMmn YacTul, B BO34yXe;

i) nogaepxaHvue B cMCTEMax yaaneHus Bo3ayxa oTpuuaTtenbHOro AaBneHus:;

j) obecneyeHne [OCTAaTOYHON MUHUMAIIBHON CKOPOCTU OTCEYEHMSI B MeCcTe paspbiBa ANs 3aluTbl onepaTtopa
UM NpoaykTa B Criyyae NoBpexaeHns nepyaTku U BOSHUKHOBEHUSI KaKOM-NMGO ONacHOCTY B CBSI3UN C 3TUM;

k) cooTBeTCcTBME TPEOOBAHUSAM, NPEAYCMOTPEHHbLIM OEACTBYOLWMMA HOPMaMW.

B.3 CucteMbl ¢ ucnonb3oBaHMEM ra3oB

B.3.1 O6wume TpeboBaHUA

M3onupytoLme ycTponcTBa BbICOKOW CTENEHW repMETUYHOCTM HEOBXoANMbI AN1S 3aUThl HA MOMNEKYNSIPHOM
YPOBHE Npu NpoBeaeHnn paboT B aHa3pobHbIX YCNOBUSIX UMW NPU HU3KOWN BNaXXHOCTU. CUCTEMBI C
MCNONb30BaHNEM MHEPTHBIX ra30B MOTYT MPUMEHATLCS B U3ONMPYIOLLUX YCTPONCTBAX TOJNbKO C cCOGnogeHneM
0CObbIX MPeAOCTOPOXHOCTEN 1 TONBKO B 000pyA0BaHMM, NpeaHa3Ha4YeHHOM Ans 3Tux uenen. Cuctemsl ¢
NCMorb30BaHMEM raszoB MOryT OblTb MPSAMOTOYHBIMU UK PELIMPKYNSLMOHHBIMM.

B.3.2 Cuctembl C UCNONIb30BaHUEM MHEPTHbIX ra3oB

Cucrtembl C UCMNOMb30BaHMEM MHEPTHbLIX ra3oB B U30NUPYHOLLUX YCTPONCTBax MoryT obecneunts atmocdepy,
noyTN He coaepKalLlyto Kucrnopogd v Bnary. B kauectse MHepTHbIX MCNONb3YHOTCA (B MOPAAKe BO3pacTaHWs
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NHdpacTpyKTypa MHHOBaLWIA
CTOMMOCTH) crefytoLime rasbi:
a) asor;
b) renun;
C) aproH.
MHepTHbIE cUCTEMbI HAXOOAT WMPOKOe U pa3HoobpasHoe NpUMeHeHNe.
B.3.3 AkTUBHbIE rasbl

AKTUBHbIE ra3bl, HAaNpMMep, 030H, NepeKkncb BOAOPOAa, Xropuaa Anokcua, HagyKcycHas KucnoTa v nap, Moryt
NPUMEHATbCS ANg Lenen aesnHdekuun (ctepununsaunn) [24], [31].

B.3.4 MpAMOTO4YHbIE CUCTEMDI

MpsAmMOTOYHbBIE CMCTEMBI 06ecnevnBaloT Nnogady NoToka rasa yepes n3onupyroLlee ycTponcTeo 6e3
peunpkynauun. MNepea nogaven B perynaTop NoToka ras u3 6annoHoB Unu rasoBbiX CUCTEM peayumpyeTcs o
Tpebyemoro aasneHuns. OT perynatopa noToka ras no Tpybonposoay yepes BNyckHOM KnarnaH v
LEeHTPOGEXHYI0 (POPCYHKY Nnn pacnpenenutenbHyo rofoBKy NOAaeTCa BHYTPb U30NMPYIOLLEro yCTPOMCTBA.
"a3 pacnpepenseTcs no BceMy o6bemy M30nNnpyoLero yCTponcTea nepes yaaneHmem vyepes BbinyCKHON
KnarnaH.

B.3.5 Cuctembl ¢ peunpKynsaumen MUHepPTHOro rasa

CuncteMbl ¢ peunpKkynauuen MIHePTHOMO rasda MOryT COCTOSATb U3 CrieayoLw X 3feMeHTOB:

a) peumpKynaUMOHHOro KOMMpeccopa;

b) katanuTnyeckomn (Mx) KOMOHHbI (KOSTOHH);

C) MONEKYNAPHON (bIX) KONMOHHbLI (KOMOHH);

d) BakyyMHOro Hacoca;

€) 3aLUMTHOMN KONOHHbI (Heobs3aTenbHO);

f) BxogHOro counbTpa;
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NudpacTpykTypa MHHOBaUWiA
g) COOTBETCTBYIOLLMX KManaHos;
h) yctponcrtea nogaum rasa;
i) cucTembl perynmpoBaHus Ka4yecTBa rasa;
j) cncTtembl yoaneHus rasa;
k) TennoobmMeHHUKOB;
|) M1amepuTEens BNaXHOCTMK;
m) gaTynka KMcnopona;
n) MmaHomeTpa.

Komnpeccop ucnonbsyetca Ansa peumpkynaumm rasa. a3 npoxoauT yepes BXogHoM uUnbTp, BXOOHOM
OTCEeKarLWMi KnanaH n OpPCYHKY BHYTPb M30MMPYIOLLIErO YCTPONCTBA NOAOOHO NPSIMOTOYHOM CUCTEME.
BosBpalyatowuinca ns nsonupyoulero yctponctaa ras npoxoant HEPA dunbTp n oTceyHon knanaH K
MOMEKYNApPHOM (bIM) KONTOHHE (aM), KaTanUTUYECKOM KONOHHE UNK K Ton 1 apyron. Ecnu BeigenstoTca
pacTBopuTenu Unu gpyrue BellecTsa, TO BcacbiBalLmMi TpybonpoBoa Hacoca u paboune KOMOHHbI AOMKHbI
npeaoxXpaHATLCA COOTBETCTBYIOLLEN 3aLLMTHOMN KONTIOHHOW, coaepallen, Hanpumep, akTUBUPOBaHHbIN
OpeBecHbI yronb unu apyron abcopbep. OBbIMHO NCNOMb3YIOTCH NO ABE KOMOHHbI KAX40ro Tuna - ogHa B
paboyem cocTosHMU, Apyrasi B COCTOsIHUM pereHepaummn. MonekynspHble KONOHHbI pereHepupyroTcs
NoAOrpeBOM U C MOMOLLBI Bakyyma. Katanutnyeckue KoroHHbI NOAOrPEBATCA M OYULLAIOTCH CMECHIO
BoJopoAa n nHepTHOro rasa. [laBneHne BHYTPU U30NMPYIOLLEro YCTPOMCTBa NOAAEPXKMBAETCA CUCTEMOW
nogayv rasa, COeANHEHHON C KOMMYTAaTOPOM CUCTEMbI MOHUTOPUHIA HU3KOro AaeneHus. lNpegoTepalyeHune
N36bITOYHOIO AaBneHnst TpebyeT NpMMEHEHMs NpeaoXpPaHNTENbLHOrO kKnanaHa. NepegaTovyHoe yCTPOUCTBO
OOIMKHO cooTBETCTBOBAThL Kknaccy B2 (cm. npunoxexue D).

B.3.6 NMpenoxpaHuTenbHbIXM KnanaH
MpenoxpaHnTenkeHbIN KnanaH No3BonseT ObICTPO COPOCUTL U3MNNLLKK ra3a (Hanpumep, Npy BBOAE NepyaTok),

KOTOpble Ny3blpbkamMu NPOXOAAT Yepes criol Macna 6e3 HapyLeHus aTMocdepbl MHEPTHOTO ra3a (CM. PUCYHOK
B.1).
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NudpacTpykTypa MHHOBaLWN

PucyHok B.1 - [pegoxpaHnTenbHbIv KnanaH

1 - naHenb; 2 - HanpasneHne ot HEPA cunbTpa; 3 - ypoBeHb macna

PucyHok B.1 - NpeaoxpaHuTenbHbI KnanaH
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NudpacTpykTypa MHHOBaUWiA

MpunoxeHue C
(cnpaBo4HOE)

YcTpoucTtea foctyna

C.1 Obnactb NpUMeHeHuUs

HacToswee npunoxeHne HOCUT CNpPaBOYHbIV XapakTep U He siBNsieTcs NonHbIM. OHO pacnpocTpaHsieTcs Ha
cnepyoLme yCTponcTBa AOCTyNa: nepyaTky, yanMHeHHble nepyaTtky (nepyatku ¢ pykaBoMm), nepyaToyHo -
pyKaBHble CUCTEMbI 1 MONYKOCTIOMbI. MepyaTku ABNAOTCA KPUTUYECKMM SNTIEMEHTOM KOHCTPYKLIUM
N30MMPYIOLLLEro YCTPOMCTBA C ONACHOCTbIO HAPYLLIEHUSI ero LenocTtHocTu. OrpaHnymBatoLwMy haktopamu B
3awuTe onepartopa 1 NpoAyKTa SBNSITCS NepyaToyHas cucteMa U Matepuan nepyartku.

C.2 MaTepuansl gns nep4atok

MaTtepuanel 4ns nepyaTok AOMKHbI BbIGUpaThCA ¢ y4ETOM HasHadYeHUst YCTPOWCTB U B 3aBUCUMOCTU OT
TpeboBaHU K TEXHONOrMyeckomy npoueccy. NpuBeaeHHbIN NnepevyeHb MaTepmnanoB He ABNAETCHA NOMHbIM U
HOCUT CMpaBOYHbIN xapakTep. [nsa nony4yeHms nonHon nHdopmMmaumm cnegyet obpawaTbcs K NPON3BOAUTENSM
nep4yaToxk.

a) NaTekc, HaTypanbHbI Kay4yk Unu Luc-1,4-nonmnmsonpeH.

Natekc, HaTypanbHbI kKaydyk Unu umc-1,4-nonMn3onpeH NpUMEHsIoTCS B TeX cryyasx, korga Heobxoavuma
Gonbluasi ’MGKOCTb M XOPOLLME MEeXaHU4YecKkMe CBONCTBA.

NaTekcHble U3aenusa rasoHenpoHnLaemsbl. JlaTekcHble n3aenvsa paspyLualTcsa B 030He, He obnaaatoT
OrHEeCTOMKOCTbO, CTOMKOCTbIO K YrNEBOA0pOAaM M OKUCIMTENbHbLIM ConsM, obnagatoT criabol CTOMKOCTbIO K
acupam, KUcrnoTam M OCHOBaHUSIM, MOTYT BbI3blBaTb annepruiyeckne peakumu.

b) MonuxnoponpeH nnu nonumep 2-xnop-1,3-6ytagmeH.

MonuxnoponpeH unun nonumep 2-xnop-1,3-6ytagneH pekoMeHayeTcsa cneumanbHO B KadecTBe maTepuana,
CTOWKOro K BO3AENCTBUIO Macen. XroponpeH He NoAAEPXKMBAET ropeHne, T.€. NpU yaaneHum NCTOYHUKA
BOCMNJTaMeHeHUs1 ropeHne npekpawaeTcs. [NonuxnoponpeH obnagaeT BbICOKOM CTOMKOCTBIO K O30HY,
yNbTpanoneToBOMy U3My4YEHUIO, KOHLEHTPUPOBAHHbBIM KACNOTaM U OCHOBaHMAM, @ TakKe K CUITbHbIM
OKUCMNTENSM.

W3genus n3 nonuxnoponpeHa He NpuUrogHbl Ans p860T C yrnesogopogamu, ranoreHamum n acdmpamu.
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NudpacTpykTypa MHHOBaUWiA
C) HuTpunbHbIN Kay4yk, nnn cononumep GytaamMeHa 1 akpunoHuTpuna.

HuTpunbHbIN Kayyyk, unu cononumep BytagueHa n akpunoHMTpuna, pekoMeHayeTcs npu paboTtax ¢
pacTBOPUTENSAMM.

N3penns ns HUTPUINbHOIO Kay4dyka obnapatot xopome|7| CTOWMKOCTbIO K aHVI(*)aTVI‘-IeCKVIM yrnesogoponam un
TMAPOKCUIbHbIM COeANHEHNAM.

d) NonusmHunxnopua.

|_|OJ'II/IBl/‘IHI/IJ'IXJ'IOpVI,ElI obnapaert HeKOT0p0I7I 3N1aCTUYHOCTbLIO, XOpPOLWNMN ON3NEKTPUYECKUMUN cBOMCTBaMU U
XUMWNYECKOWN CTOMKOCTBIO U pexkomeHayeTcAa anda N3rotoBrieHNA nep4yaTtok.

e) XnopcynbMunpoBaHHbIN NOSNITUIMEH.

XnopcynbupoBaHHbIN NONITUIEH 06adaeT 04eHb XOPOLUEN CTOMKOCTBLIO K MeEpeKncu Bogopoaa, a benbi
LBET NO3BOJISET OCYLLECTBNATL 3PIPEKTUBHbBIN BU3YasibHbIN KOHTPOITb.

Opyrve matepuanbl Takke yCTONYMBLI K EPEKNCU Bogopoaa.
C.3 OByX - U MHOrocCrnoWHble nep4yaTku

C.3.1 IByX - 1 MHOIOCIOWHbIE NepYaTkn N3roTOBNAOTCA ANS Yy4dlleHNa ra3oHenpoHMLIaeMOCTH Ha
NONMXNOpPONPEHOBOV OCHOBE, MOKPLITON CIOeM ByTunkayyyka n Hapy>KHbIM CII0eM 13 NONMUXIIOPONpPeEHa.
MonyyeHHas nepyaTtka obrnagaeT TEXHONMOMMYECKMMIN Ka4eCcTBaMM MNONMXoponpeHa, Ho bonbLuew
rasoHenpoHuuaemocTblo 6narogaps 6yTunkay4ykoBomy Croto.

C.3.2 B 0cobbix criyyqasx npu paboTax ¢ CUMbHbIMU OKUCIIMTENSIMU MONNXIIOPONPEHOBLIE NepyaTkn MoryT
MOKPbIBATLCS 3aLUTHBIM CIIOEM HA OCHOBE XITOPCYNb(MUPOBAHHOIO NonmaTuneHa. B atom criyyae
XrnopcynbUPOBaHHbIN NONN3ITUNEH 0GecneymBaeT 3alunTy OT CUNMbHOAEWCTBYIOLLNX OKUCTIUTENEN.

C.3.3 B cnyyae pgaxe 6ornee cTpormx ycnoBuin paboTbl MONMXAOPONPEH MOXET ObITb MOKPbIT CONONIMMEPOM
pTOpKay4yyKoM, KOTOPbLIN 06nagaeT NPeBOCXOAHON CTOMKOCTLIO K Macnam, 3(oMpHbIM Macnam, cMaskam,
DOONBbLUMHCTBY HEOPraHMYECKUX KUCINOT U MHOXECTBY anMdaTuyeckmx 1 apomMmaTuyecKkmx yrinesogoponos
(HanpuMep, YeTbIpeXXNopUCToOMy yrnepoay, Tonyony, 6eH3ony n kcunony).

C.3.4 MNonmBMHMUNXNOpUA, C BKMOYEHHBIM B HEFO CBUHLIOM CO34aeT 3aLUTHYIO NNEHKY OT MOHU3UPYHOLLErO
n3nyyeHusa. ATOT TUN NepyaToK, TpeOyLWmMIi AennkaTHOro obpatleHms, 06bIMHO HOCAT Kak npegnepyaTku unm
BHYTPEHHME NepyaTKu.
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NudpacTpykTypa MHHOBaUWiA
C.4 Paamep nepyartok
C.4.1 O6Gwue nonoxeHus

N3onupytowime ycTponcTBa N3roTOBMSIOTCA CTaHAapTHbIX pasmepoB. Ecnn Heckonbko onepaTopoB paGoTatoT
Ha OQHMX U TeX e YCTPOoICcTBax, TO BbIGUPaIOTCA nepyaTkyu caMmoro 60MbLIOro UCnonb3yemoro pasvepa.

CrnenyeT npegycMaTpuBaTth MrMEHNYECKUE MeEpPbI B Crydae UCMOMb30BaHUsSi pasHbiMU oniepaTtopamu O4HUX U
TeX Xe nep4yaTok.

C.4.2 lnnHa nep4aTKu unu pykasa

[nvHa nepyatkm BeIGMpaeTcsa No rnybrHe U3onupyrowero ycTporncTea. Tunoeble pasmepsl - 700 mm, 750 MM 1
800 mm. [innHa pykaBa BbIGMpaeTca B 3aBUCUMOCTM OT Ha3HaYeHMS.

C.4.3 dopma nepuatkm

Mo dopme nepyaTkm GbIBaOT ABYXCTOPOHHMMUW, pAacCYNTaHHBIMU KaK Ha MpaByto, Tak 1 Ha NEBYIO PYKY, a
Takke TONbKO AN NeBou Unu npaBon pyku. [na n3onupyrowmx YCTPOUCTB C HECKOMNBbKUMM OTBEPCTUAMM
peKkoMmeHayeTCcst NPUMEHATb ABYXCTOPOHHME NepyaTky, No3BongLme paboTaTe Kak NpaBon, Tak U NieBown
pykon. ®opma MaHXeTOB MOXET ObITb KOHUYECKOW, TENECKONNYECKON UMW LUITMHOPUYECKON.

C.5 TonwuHa nep4yaTok

TonwuHa nepyaTok 3aBUCKT OT TpebyemMor YyBCTBUTENBHOCTM Ha OCsi3aHUe, MPOHULLAEMOCTH, XMMUYECKOWN
CTOMKOCTMW, MEXaHNYECKOM MPOYHOCTU U N3HOCOCTOMKOCTM.

C.6 MepyaToyHbIN NOPT

C.6.1 MNMepyaTtkn nnu pykasa ANs U30NUPYHOLLNX YCTPOWCTB, Kak NpaBuio, UKCUPYIOTCS HA HUX MEXaHWUYeCKM.
C.6.2 NMepyaToyHble NOPTbI MOTYT ObITb CHaGXeHbI NPOBOYHLIM YCTPONCTBOM. Mpo6oYHOE YCTPOCTBO
AIBMNSIETCA CbeEMHbIM, obecneynBaloLWLMM repMeTUYHOCTb B TOT MOMEHT, KOoraa nepyaTky Unn nepyaToyHo-

pyKaBHasi cMcTeMa He UCMOMb3YHTCS.

C.6.3B C.6.3.1 1 C.6.3.2 npuBeaeHbl ABa MeToaa (M3 MHOTOUYUCIIEHHbIX) 3aMeHbI NepPYaToOK UM NepYaToOYHO -
PYKaBHbIX CUCTEM.

C.6.3.1 [Inga 3ameHbl nep4yaTok Unm nep4yaTtoyHO-pyKaBHbIX CUCTEM C UCMOSb30BaHMeM NpoboYHOro
yCTpOWCTBa, Npeanonaras, 4To nocrnegHee 3apaHee NogorHaHo No MecTy, HeobxoAMMo caenatb cneayollee:
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UudpacTpykTypa MHHOBaLWN

a) COBVHYTL Y3en KpenneHus nepyatky, BOABMMBAIOLLYI0 MAHXeTY U KombLeobpasHblii na3 Ha nepyaToyHoM
nopre;

b) HapeTb HOBYIO NepyaTKy NOBEPX MPEXHEN U HAXMBUTb KOMNbLEBYIO KPOMKY NepyaTKy Ha BHYTPEHHUI
KOnbLEBOW Na3 nopTa;

C) Yepes HOBYIO MepyaTKy 0cBOGOAUTL CTapyto OT NopTa Tak, YToObl OHa ocTanack BHYTPU HOBOW NepyaTku;
AenaTtb 3TO Halo OCTOPOXKHO, YTOObI HE CABUHYTbL HOBYIO MepyaTky;

d) 3aMeHUTb YNNOTHUTENBHOE KOMbLIO, BAABMNMBAIOLLYIO MAHXETY U y3€ KpensyeHns nepyaTki, COXpaHsis
NoNoXeHWe HOBOW NepyaTku;

€) BCTaBUTb PYKYy B HOBYIO NepyaTky, yaanutb NpobKy 1 nepeaaTb CTapyto nepyaTtky B nepeaaTtoyHoe
YCTPOWCTBO C NOCNeayoLWmnM yaaneHmemM Hapyxy.

C.6.3.2 KOHCTpyKUUS nepyaTO4HOro nopTta No3BoNsAEeT 3aMeHsATb pykaBa 1 nep4yaTku unu pykasuubl 6e3

NCnonb30BaHMsa NPo6OYHOro YCTPOMUCTBA, YTO CHUXKAET PUCK HapYLLEHMS repMEeTUYHOCTU U30NMPYIOLLLETrO
yctponctBa. Ha pucyHkax C.1 n C.2 npuBegeHa npouenypa 3ameHbl PyKaBoB.

PucyHok C.1 - [lep4yaToyHbI NOPT U NepyaTOYHbIN y3en
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WHbpacTpyKkTypa MHHOBaUWN

1 - y3en kpenneHust nepyaTtku (xomyT, Oyrenb); 2 - BAaBNMBaloLas MaHxeTa; 3 - ynrnoTHUTeNnbHoe KonbLo;
4 - ynnoTHeHue; 5 - Kopnyc N30nunpyloLLero yCTponcTaa (BHYTPEHHSASI CTOPOHA);
6 - nepyaTka; 7 - nepyaToYHbIN NOpT

PucyHok C.1 - Nep4aToyHbI NOPT U NepyaTOYHbIN y3en

PucyHok C.2 - lNpouenypa 3ameHbl nepyaTku

a-war1
1 - nepyaTka; 2 - ynfoTHUTENbHOE KONbLO nepvaTky; 3 - KONbLo MaHXeTbl;
4 - yNnnoTHUTESIbHOE KOJbLO pyKaBa; 5 - pykaB; 6 - KpOMKa pykaBa; 7 - KpOMKa rnep4yaTku

b - war 2
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1 - kpoMKa CTapon nepyaTku; 2 - ynnoTHUTENbHOE KONbLO pykaBsa; 3 - pykas;
4 - cTapada nepyartka; 5 - KpoMKa pykasa

1 3 4 5

c-war3
1 - HoBag nepyaTka; 2 - KPOMKa CTapou nepyaTku; 3 - KPOMKa HOBOW nepyaTku;
4 - yNnnoTHUTENbHOE KONbLO pyKaBa; 5 - pykas; 6 - cTapad nepyaTka; 7 - KpOMKa pykasa

PucyHok C.2 - MNMpoueaypa 3ameHbl nepyaTtku

Mpun 3ameHe nepyaTok crieqyer:
a) ybeOuTbCs, YTO NpeaHa3HauYeHHbI A5 3aMeHbl pykaB CHabXeH KOMbLOM MaHXeTbl U NepyaTKon;

b) yaanuTb BOaBnvBatoLyo MaHxeTy 1 YNNOTHUTENbHOE KOSbLIO 1 3aTeM, C KpanHen OCTOPOXKHOCTbIO,
nepeaBuHyYTb 3NAaCTUYHBIN KAHT pyKaBa Unm pykasuLbl OT BTOPOro K NepsoMy nasy nopra;

C) YCTAHOBMUTb HOBbIV PyKaB UMW YANMHEHHYIO nepyaTky (MepyaTky ¢ pykaBoM), HaABUrasicb 3N1acTUYHbIM
KaHTOM MOBEpPX CYLLECTBYIOLLErO pykaBa Ha BTOpoW na3 nopta (brnvxaniini K M3onnpyroLwemy yCTponcTay);

d) paboTasi BHyTpM1 HOBOW NepyaTkn, OCTOPOXHO CHATb CTapblid pykaB ¢ NepPBOro nasa nopTa v yaanutb
BHYTPb M30MNUPYIOLLErO YCTPOWCTBA AJ1S MOCINEAYHOLWEro UCMNOMb30BaHUS UMM COBCEM YAanNUTb U3
N30NMPYIOLLLErO YCTPOMCTBA Yepes oK NPOXOAHOro Gokca unv nakeT Anst OTXOHOB;

€) CHOBa YCTaHOBUTb YNNOTHUTENBHOE KOMbLO U MeTanMyeckuin 3aXKum, 3aKpenmne HOBbIV KaHT B MEPBOM
nasy.
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C.7 PykaBa 1 nep4yaTtku
C.7.1 OnucaHue
PykaBa nmeloT anacTuyHble MaHXeTbl Ang obecneyeHnss HagexHoro 3axvnma. PykaBa HacaxeHbl Ha nopT
nepyaToyHbIN U HAOEXHO 3aKpenneHbl C NOMOLLbIO YNNOTHUTENBHOMO KOfbLia U MeTannn4yeckoro 3axxuma
Hanogobue Toro, Kak 3To caenaHo y yanmHeHHow nepyaTky (mepyatku ¢ pykaBoMm). [MpoTMBONONOXHbIE Kpasi
pykaBoB CHabXeHbl CMEHHbIMW KOMNbLLaMWU MaHXeThbl.
C.7.2 3ameHa nep4aTok
Bo3amoxxHO NpoBOAMTL 3aMeHy nepvyaTok ¢ MMHUManbHbIM PUCKOM HapyLleHusa atMmocdepbl paboyen 30HbI
nyTem NpOCTOro yAaneHus cTapomn nepyatku n3-nog MaHXeTHOro konbua. PekomeHayeTcs npy 3ToM
obecneunTb cTepunbHocTb. Ha pucyHkax C.2.a - C.2.c npuBeaeHa "6e3onacHas cmeHa" nepyatok (6e3
HapyLLeHNst LeNTOCTHOCTU CUCTEMBI).
3ameHa nepyaToK A0SMKHA BINONHATLCS NOArOTOBMNEHHBIM NEPCOHANOM.
lMpu 3ameHe cneayer:
a) MoOMeCTUTb HOBYIO Napy Nep4yaTok B paboyyto 30Hy Yepes nepeaaTtodyHoe YCTPONCTBO;
b) yaanutb ynnoTHMTENbHOE KOMbLIO NepyaTky;
C) NnepeaBuHyYTb KaHT NepyYyaTOYHOM MaHXeTbl OT LeHTpa na3a, B KOTOPOM HaxoAuTCs KOMbLO, BO BHELUHWN
nas, He HapyLuas repmeTU4YHOCTH, obecneymBaemon nepyaTkom, MaHXeTa KOTOPOW 3axaTa KOJbLOM (CM.
pucyHok C.2.a);
d) OCTOPOXHO NOTAHYTb NepyaTKy BHYTPb pyKaBa 1 npugepxmeatb ee (CM. pucyHok C.2.b);
€) B35iTb HOBYIO Mep4yaTky N BCTPSIXHYTb ee, 4TOObl OHa BbinpsiMunack. [onb3yscb cBOOOAHOW PYKOW,
NOBEPHYTb NepyaTKy Tak, YToObl BonbLUON nanew nepyaTtky Obin HanpaeneH kBepxy. Nonb3ysack 6onbwnm
nanbLem pyku BHYTPU pyKaBa, NOMECTUTb KaHT NepyaToOYHOM MaHXeTbl B LEHTP Nasa MaHXeTHOro KonbLa.
CB0OOOAHOW PYKOI OCTOPOXXHO HATAHYTb MaHXeTy nepyaTKkyn Ha LUeHTp nasa (cMm. pucyHok C.2.c);
f) nanbuamun pyku, gepxatllen ctapyo nepyaTtky, OCTOPOXHO 0CNabuTb KOMbLO MaHXEeTbl CTapon NepyaTky ¢

O[HOW CTOPOHbI 1 BpaLlaTh CTapyto nepyaTtky no KonbLy A0 TeX Mop, Noka oHa He 0CBOGOANTCH COBCEM;
nepyaTtka Ternepb OKasblBaeTCA BHYTPU M MOXET ObiTb yaaneHa u3 pykasa 1 BbiGpoLLeHa;
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g) YCTaHOBUTb B NEPBOHAYarnbHY0 NO3NLMI0 YNIOTHUTENBHOE KOMbLO NepYaTkn, Npuaepxveasi ero yepes
000M04Ky pykaBa nanbuem.

C.8 MonykocTioMbl

C.8.1 O6bI4HO NoNyKoCTIOM NpeAcTaBnseT cobon CBapHYO ABYXCMOMHYIO KOHCTPYKLMIO U3
NONMBMHUAXAOPMAA C NPO3pavyHON akpUOBOW NaHernbio, BBAPEHHOW B LWfeM. [1onyKoCTIOM KpenuTcs K
n3onupyroLemy yCTponcTBy 0Obl4HO C BEPTUKaNbHbIM BXOO0M.

C.8.2 [IByxcnowHasi KOHCTPYKLMS NONYKOCTIOMa NO3BOSISET NOAAEPKMBATL MEXAY CNOSAMU N30bITOYHOE
JaBneHune. 3TUM NpefoTBpallaeTcs nonagaHue nieHKM Ha onepaTopa U orpaHu4eHue ero ABMXXEHUN.
OAOHOCNONHBLIN MOMYKOCTIOM MOXET NPUMEHATHCS B M30NUPYIOLLMX YCTPONCTBAX Npu OTpULLaTENbHOM
OaBreHun.

C.8.3 lNonykocTioM criegyeT OCHaLaTb 9NacTUYHbIMM TOYEYHbIMM NOABECAMM AN1S YOEePXXMBaHUS KOCTIOMa B
COOTBETCTBYHOLLEM MOJIOXKEHNUN N CHUXKEHUSI BECOBOM Harpy3kn B COOTBETCTBMM C 3PrOHOMUYECKMMIN HOPMaMW.

C.8.4 KpenneHune nepyaTok K KOCTHOMY - aHanorm4yHo KpenseHno MaHXeToB pyKkaBoB nep4vaTok.
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[MpunoxeHue D
(cnpaBoyHoOE)

MpuMepbl NnepeaaToYHbIX YCTPOUCTB

D.1 O6Lwmne nonoxeHus

B HacTosLEeM NpuUnoXeHUn NpmBeaeHbl MPUMEPbI NepeaaToYHbIX YCTPOWCTB, YKasaHHbIX B 7.2. PUCyHKM
SABMSAOTCA MNNIOCTPaLnen BO3MOXHbBIX KOHOUIYypaLMn U HOCAT CnpaBoYvHbIA XxapakTep [26]. lMprumepbl Takke
He ABMSTCS MCHEPMNbIBAKOLLNMU.

D.2 NepepaTtoyHoe ycTponucTBO TMNa A1
B nepepatoyHom ycTponcTee Tvna A1 Bo3gyLUHbIA MOTOK MOXET CBOOOAHO NPOXOAUTL MEXAY OKpYKatoLmm
NPOCTPaHCTBOM W BHYTPEHHUM 06 bEMOM U30NMPYIOLLErO YCTPONCTBA Yepes NpoeM, KOraa OH OTKPbIT.

nOpFl,EI,OK nepengadun npegmeToB B yCTpOVICTBO N U3 HEro aosmkeH 6bITb aTTeCTOBaH.

Mpumepsi - Jeepu, 8x00HbIe NaHesu, 3aCMeXKU-MOJIHUU, XOMym U JIeHMOYHasl nemiJisi, U Wir308eble
3ameopsbl, Nakem e nakeme.

PucyHok D.1 - NepenaTtoyHoe ycTponcTso Tuna A1

2 - oxpywaiowiee | T - suytpennee

NPOCTPaHCTEO NPOCTPaHCTEO
U3ONUPYIOLLEro

ycTpowcTsa

33_’ 5
J

3 - Bxog; 4 - BbixoA; 5 - repmeTudHas aeepb; 6 - paboyasi NOBEPXHOCTb KOHTPONMPYEMOW paboyent 30HbI

PucyHok D.1 - NepepaTtoyHoe ycTponcTeo Tvna A1l
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D.3 NepenaTtoyHoe ycTponcTBo TMna A2

B cooTBeTCTBMM C aTTECTOBaAHHOW NpoLeaypon nepeaayv Bo3ayLUHbIA NOTOK B AMHAMUYECKOM pexmmMme
cB0ODOOAHO NPOXOAUT Yepes nepedaToyHoe YCTPONCTBO TuNa A2 13 U30NUPYIOLLLEro YCTPOMCTBA HapyxXy (CMm.
pucyHok D.2). MNopsagok nepegayn NnpeameToB B YCTPOUCTBO M U3 HEMO OOIMKEH ObITb aTTECTOBAH.

lMNMpumepsb! - QuHamu4veckue omeepcmusi, "MbIWUHbIE" wWesu.

PucyHok D.2 - [lepegatoyHoe ycTponcTso Tvna A2

2 - oxpywaiowee | T -eHyrpennee
NPOCTPAHCTBO NPOCTPAHCTBO
U30nMpyloueno
yeTponcTsa

5

N\
VRN

3 - Bx04; 4 - BbIxo; 5 - HanpaBneHWe BO3OYLWHOIO NoToKa;
6 - paboyas NOBEPXHOCTb KOHTPONMpyemMon paboyer 30HbI

PucyHok D.2 - NepepaTo4Hoe ycTponcTeo tuna A2
D.4 NepepaTtoyHoe ycTponcTBO TMNa B1

MepenatoyHoe ycTponcTeo Tuna B1 (cm. pucyHok D.3) He gonyckaeT npsiMoOro nonagaHusi Bosayxa us
OKpY>KatoLLEero NpocTpaHCTBa B U30NMPYOLLEE YCTPOMCTBO NPY NPaBUibHOM BbIMOSTHEHUN
nocnepoBaTeNbHOCTU ONepaunii nepeaayn unu npu ncnonb3oBaHun 6noknposkn. OgHako BO3ayx U3
OKpY>KatoLero NpoCcTpaHCTBa MOXET NoNacTb BHYTPb M30MMPYIOLLEro YCTPONCTBA Yepes nepeaaTtovyHoe
YCTPOWCTBO U HAaobopoT.

Mpumepsi - Kamepbi co cO8o0eHHbIMU d8epsiMU, KOHMeUHePHbIe NoOpPMbI, meJsieckonu4yeckue nopmabl
05151 omxodoe u npocmbie CMbIKOBOYHbIEe ycmpolicmea.
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PucyHok D.3 - NepenaTtoyHoe ycTponcTeo Tuna B1

2. OKpyxawuiee 1- BHyTpeHHee
NPOCTPAHCTBO NPOCTPAHCTBO
M30NMPYIOLero
ycTpoicTaa

3 5 5

a ;
p—

3 - Bxog; 4 - BbIxoA; 5 - repmeTuyHas aBepb; 6 - pabodasi NOBEPXHOCTb KOHTPONMPYEMOW paboyen 30HbI
PucyHok D.3 - NepepaTovyHoe ycTponcTeo Tuna B1
D.5 NepepnaTtoyHoe ycTponcTeo TMna B2
MepeaaToyHoe ycTponcTeo Tuna B2 (cm. pucyHok D.4) umeeT OBONHbIE repMeTUYHbIE ABEPU U YCTPOWCTBA,
no3sonstLne NpoBoaMTbL 064yB 1M Nocneayollee yaaneHue rasoB nepegaTovyHOro yCTpomucTaa, YTobbl
obecneunTb COBMECTUMOCTb Cpef nepes OTKpblBaHMEM BHYTPEHHEN ABEPU U30NUPYIOLLEro yCTPOWCTBA.

YpaaneHue rasos TpebyeT obecneveHmns 6e3onacHoCTU Npu paboTte ¢ HUMN.
MpumeyaHue - YaaneHue ra3oB ¢ paspskeHMEM MOXET OKa3aTbCsl HEBO3MOXHbLIM MpY Nepeaayde XUOKOCTEN C

Yy4€TOM COOTHOLUEHUA TOYKMN KUNEHUA U OaBNEHUA.

PucyHok D.4 - TlepegaTtoyHoe ycTpoucTBo Tuna B2

2 - okpywawowee 7. 1 - BHyTpeHHee
NPCCTPAHCTBO NPOCTPAHCTEO
“3oNMpyKuero
ycTpoMCcTEa
3 5 5

L
s ;

7

3 - BXx0gA; 4 - BbIXofd; 5 - repmeTuyHas Asepb; 6 - paboyas NoBEPXHOCTb KOHTPONMpPyemMoun paboyen 30HbI;
7 - KnanaH
PucyHok D.4 - lNepepnatoyHoe ycTponcTeo Tuna B2
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D.6 NepenaTtoyHoe ycTponcTBo TMna C1

lMepenatoyHoe yctponcteo Tuna C1 (cMm. pucyHok D.5) He gonyckaeT nonagaHusa He npoLueaLlero
dunbTpaumio Bo3ayxa 13 U30NupyoLLEero yCTpoMCTBa B OKpYXatoLLyto cpefy. 3TO 4OCTUraeTcs 3a cueT
Cco34aHus M3BbITOYHOro AaBneHUs B U30onupyloLLemM ycTponctee, Hanuuma HEPA counetpa n aBepen B
nepegaTo4yHOM YCTPOWCTBE U NMPaBUibHOW NOCHeA0BaTENbHOCTU BbINOMHEHUSA onepauuin.

Takoe nepegaToyHOe YCTPOMCTBO HE MOXET UCMONb30BaTbCA AN U30NUPYIOLLNX YCTPOWCTB, paboTaroLmx
npv NOHWXXEHHOM AaBfeHUN, NOCKOSbKY B 3TOM Clyvae He npoLueawmnii punbTpaumo Bo3gyx 13
OKpY>KaloLero NpocTpaHCTBa MOXET MonacTb B M30MMpyloLLlee YCTPONCTBO. He pekomeHayeTcst MCNonb3oBaTh
nepegato4yHoe yctponcteo Tuna C1, ecnu TpebyeTcs 3awmra onepaTopa 1 gpyrux nuy npu paboTte ¢
N30NMPYIOLNUMUN YCTPONCTBAMU C MOHMKEHHBIM AABIIEHNEM.

TMpumep - lNepedamoyHbie Kamepbl ¢ OOHUM hUSILMPOM.

PucyHok D.5 - lNepegaTtoyHoe ycTponcTteo Tuna C1

3 - okpyxaiouee 1 - BuyTpennee

NPOCTPaHCTBO NPOCTPaHCTEO
H3ONUDYIOWETO
yCTpOWCTBA

5 - nabwirouroe
[aBnexne

8

2 - HanpaBrneHne BO3A4yLIHOro notoka; 4 - HEPA dwunbTp; 6 - BX0A; 7 - BbIX0S;
8 - repmeTuYHas aBepb; 9 - pabovas NOBEPXHOCTb KOHTPONMPYEMOI paboyei 30HbI

PucyHok D.5 - MNepepatoyHoe yctporicteo Tuna C1
D.7 NepepaTtoyHoe ycTponcTeo Tuna C2

MepepaTtoyHoe ycTporcTBo TMna C2 (cM. pucyHok D.6) He fonyckaeT nonagaHust He nNpoLueaLero
hunbTpaumio Bo3gyxa U3 OKpy)KatoLLero NpocTpaHcTBa B U30NMPYIOLLEE YCTPOMUCTBO (BO3AYX M3BHE NMPOXOAUT
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non pabo4eri NOBEPXHOCTLIO N Aanee noAaeTcs B BbITSXKKY) U HA0OBOPOT (NpU HaXOXAEHWUM U30NMPYIOLLEro
yCTpoOWCTBa B paboyem CoCToAHMM). DTO AOCTUraeTCs 3a CYeT CO34aHUs MOHUKEHHOrO AaBreHns B
nsonupytoiem yctponctee, Hannuua HEPA cdunbeTpa v aoBepen B nepegaTovyHOM YCTPOMCTBE, NpaBuibHON
nocrefoBaTeNbLHOCTY BbINOMHEHNS onepauun no nepegaye n 6rnoknposke.

Takoe nepepnarto4yHoe yCTpOIZCTBO HE MOXeT UCMNoJib30BaTbCA ANA N30JTNPYOLWnNX yCTpOI‘/'ICTB npu N36bLITOYHOM

JaBneHunn.

lpumep - lMNepedamoyHbie kamepbl ¢ 0OHUM husIbMPOM.

PucyHok D.6 - NepegaToyHoe ycTponcTtso Tuna C2

3 - oxpyxaiowee 1 - enyTpentee

NPOCTPaHCTBO NPOCTPaHCTBO
W30NMpYoWero
ycTpoicTea

5 - nonwxenHoe
A3Bnexve

9

8

10

2 - HanpaBneHue BO3A4yLHOro notoka; 4 - HEPA cunbTp; 6 - BXOA; 7 - BbiXo4,; 8 - repMmeTnyHas gBepb;
9 - paboyas NOBEPXHOCTb KOHTpONMpyemon paboden 30HbI; 10 - yaaneHue Bo3gyxa
PucyHok D.6 - MNepepatoyHoe yctponcTteo tuna C2

D.8 NepenaToyHoe ycTponcTBo TMna D1

MepenaTtoyHoe ycTponcteo Tuna D1 (cMm. pucyHok D.7) He gonyckaeT nonagaHusa He npoLueaLlero
dunbTpaumio Bo3gyxa 13 oKpyxarLero npocTpaHcTBa B usonupyioLee ycTporucTBo 1 HaobopoT. 3To
pocturaeTca npumeHeHnem HEPA dumnbTpoB, ABepen n npaBunibHON NOCNefoBaTENIbHOCTbIO BbIMOSHEHNS

onepauuii no nepenaye n GroKMpPoBKe.

TMpumep - lNepedamoyHasi kamepa ¢ 0eyMsi hulbmpamu unu U3oupyrouee ycmpolcmeo,
ucnonb3yemMoe Kak nepedamoy4Hoe ycmpolicmeo.

FOCT P UCO 14644L-17 38

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
[lna o3HakoMneHus ¢ akmyanbHoU pedakuueld dokymeHma pekoMeHdyem
odpamumbCs K UCMOYHUKAM oduuuanbHoz2o onydaukoBaHus.

Mo Bo3Hukwum Bonpocam, odpawadmeck: +7 (831) 262 11 30



SIngng i-iTMLL fin

NudpacTpykTypa MHHOBaUWiA

PucyHok D.7 - NepegaTtoyHoe ycTtpoucTtso Tuna D1

3 - okpyxaioiee 1 - BuyTpeunee

npocTpaHcTse 2 NPOCTPAHCTEO
H3ONUPYIOLLEro
yCTPOHCTBa

iﬁ;@%’i7
T e ]/

25

2 - BeHTUnb; 4 - HEPA counbTp; 5 - BXoA; 6 - BbIXoq,; 7 - repMmeTnyHas gBepb;
8 - pabo4as NOBEPXHOCTb KOHTPONMPYEMOI paboyei 30HbI

N

PucyHok D.7 - MNepepatoyHoe yctponcTteo Tuna D1

D.9 NepepnatoyHoe ycTponcTeo Tuna D2

MepeaaToyHoe ycTponcTeo Tuna D2 npeacraensiet cobon yctporcteo Tuna D1 (cm. pucyHok D.8) ¢
TaMepoM 3aepXXK1 BpeMeHU nepeaadn maTepmanos BHYTPb U30MNMPYIOLLErO YCTPONCTBA N HAPYXY,
yNpaBnsitowmnM CUCTEMON BITOKMPOBKN ABEPEN NepeaaToyHoro yctponcTtea. lNMopsagok nepegaym AomkeH bbiTb
aTTecToBaH. 3agepxka BpeMeHM O0IMKHA ObITb 4OCTATOMHOW ANs NPOBeAeHMs Ae3nHdeKUMM (CTepunmsaumm)
C LieNnblo CBEAEHNSI NepeHoca 3arpa3HEHNI K MUHUMYMY.

D.10 NepepaToyHoe ycTponcTBo TMNa E

B nepepatoyHom ycTpowcTee Tvna E (cM. pucyHok D.8) BeinonHsieTca obpaboTtka (ae3nHdekums) kak caMmoro
nepenaTovyHoOro YCTpOMUCTBA, Tak M HAXo4sALWMXCA B HEM NPeaMETOB 40 COeQUHEHNS YCTPOWUCTBA C APYrMMu
30HaMu, B KOTOPbIE HE AOMycKkaeTcsa nonagaHue 3arps3HeHui.

Mpumep - Ma3oebie kKaMepbI (a@MokKiasupyemMbie nepedamoyHble ycmpolicmea), eKnrodasi
omadersibHbIe usonupyrowue ycmpolicmea u cmsIKO804YHbIe ycmpolicmea, MocCMosiHHO COeOUHEHHbIe
aemoksaenl U Nodob6HbIe ycmpolicmea.

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 39
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PucyHok D.8 - NepenaToyHoe ycTponcTso Tuna E

4 - okpyxaiowee 1 - suyTpennee
NPOCTPAHCTBO 2 npoctpaHcTEo
W3ONUPYIOWero
ycTponcTea
6 8 55 8
3 2

2 - TPEXXOL0BON BEHTUMb; 3 - BbICTpoAencTByOLWasa coeanHntTensHasa mydra; 5 - HEPA douneTtp; 6 - BXOgA;
7 - BbIXOA; 8 - repMeTu4Has ABepb; 9 - pabovasi NOBEPXHOCTb KOHTPONMPYEMOW paboyei 30HbI

PucyHok D.8 - lNepepaTtodHoe ycTponcTteo tuna E

D.11 NepepaToyHoe ycTponcTBo TMNa F

lMepenaToyHoe ycTponcteo Tuna F (cMm. pucyHok D.9) CTbIKyeTCsl C U30NUPYIOLLNM YCTPOUCTBOM, U CTbIK
repmeTumaupyetcs. [lepegaToyHoe yCTPOUCTBO OObIYHO UCTMONb3YyeTCs B KAYECTBE TPAHCMOPTHOrO
KOHTerHepa. HekoTopble yCTponNCcTBa MOTyT UMeTb pas3beMHble COeANHEHUS ANS CTPpaBnMBaHWUsa Bo3ayxa.

Tpumep - Beicmpodelicmeyrouwue nepedamoyHbie ycmpolicmea, cmaHOapmHble MexaHu4yecKue
uHmepdgbelicbl U pa3beduUHUMeEsbHbIe KnanaHbl.

FOCT P UCO 14644L-17 40

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
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PucyHok D.9 - lNepenaTtoyHoe ycTponcTso Tuna F

2 - oxpyxaiouiee 1 - sHyTpeHHee
NPOCTPAHCTBO NPOCTPAHETBO
H3ONMPYIOLLETO
ycTpOWcTRa
2%
3
S 5
4 zzzézz

3 - BbICTpOAENCTBYIOLLAA COeAMHUTENbHAs MydTa; 4 - ABONHbIE CONOKMPOBaHHbLIE ABEPU
WNK Knanabl; 5 - paboyas NOBEPXHOCTb KOHTPONMPYEMOI paboyeit 30HbI

PucyHok D.9 - MNepepatoyHoe yctponcTteo Tuna F

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
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[MpunoxeHue E
(cnpaBoyHoOE)

NcnblTaHns Ha repMeTn4HOCTb

E.1 UcnbiTaHnA Ha yTeuKy

E.1.1 Nopsaok gencTeumn

VcnbiTaHnsa gomkHbl MPOBOANTLCA MPU HOpMarnbHbIX YCnoBusax paboTel. Ecnn ang obecneyeHus
Heobxo4NMOK CKOPOCTM NOTOKA BO34yXa UMM pacxoda Bo3gyxa, npeaoTspaLlaolwmx nepeHoc NOCTOPOHHNX
BeLLEeCTB, MCNONb3yeTcsa nepenaj AaBreHns v NoToK Bo3ayxa, TO 3Ha4YeHUs 3TUX napame TPOB AOMKHbI
ObITb cornacoBaHbl, onpeaeneHsl 1 obecneyeHbl METO4AMM KOHTPONS.

lMpu NnpoBegeHUn ucnbiTaHWi cnegyeT YYnTblBaTh:

a) HopmarbHble ycrnosus paboThl;

b) Hepabouee nnu pesepBHOE COCTOSAHWUE;

C) nepexopf U3 COCTOSIHMSA a) B COCTOsIHME b) n HaobopoT;

d) oTkas B cucTeme noagepxaHus AaBneHns Unu NoToka Bo3ayxa.

Mpun ncnonb3oBaHUM NepPYaATOK U NepPYaTOYHO-PYKaBHbIX CUCTEM crieayeT yumTbiBaTh, YTO Npu
nocnegoBaTenbHOW 3aMeHe Nep4yaToK KpaTKOBPEMEHHO U3MeHSAeTCs 06beM, Npu 3TOM AaBrieHne, npu

KOTOPOM MPOBOAATCA UCNbITaHWs, MOXeT npeBbicuTb 1000 MNa.

Mpouecc KOHTPONSA AOMMKEH BKMoYaTh B cebs 1 noboe apyroe obopyaoBaHve ¢ aHanorMyHbiM BINSHUEM Ha
oobeM.

E.1.2 Mpubopbl AnA ucnbiTaHUM

Mpubopkl 1 MeToAbl UCNIbITAHMIA cnegyeT BblIbnpaTh C y4eTOM HasHa4yeHMs1 YCTPOUCTB. McnbiTaTesnbHble
npubopsbl BKNOYaOT B ceds:

a) reHepaTtop aspo3osen n PoToMeTp;

b) reHepaTop as3po3onen n QUCKPETHbIA CHETUMK YaCTUL, C ABYMS KaHanamu;

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 L2
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C) reHepaTop Kanenb C BpallalLMMCst AUCKOM UNu ApYroi NogoGHbIN Npubop 1 COOTBETCTBYHOLLYHO
N3MEPUTENBHYIO CUCTEMY.

E.1.3 MeToa ncnbiTaHnMn

leHepaTop asapo3orel pacrnonaraeTcs BHe U30NMPYIOLLEro YCTPOMUCTBA B HY)KHOM MecTe. XapakTepuctuka
MPOHMKaHMS YacTUL, OLLEHMBAETCA MO KOHLEHTPALUMM YaCTUL, CHAPYXXN U BHYTPU U30NMPYIOLLIETO YCTPONCTBA.

E.2 UcnbiTaHUA Ha yTeuKy 3a cyeT AaBneHus

E.2.1 BonblUMHCTBO yTEeYeK MOXET ObITb onpeaeneHo Heckonbkummn metogamu. Metogbl no E.2.1.1 1 E.1.1.2
ABNSAKTCA KAYECTBEHHbIMM.

E.2.1.1 NMpun ncnonb3oBaHMM MblfIbHOMO pacTBOpa cneayeT HaHOCUTb JOCTAaTOYHOE KONMYECTBO pacTBopa Ha
BbI3blBAKOLLME COMHEHWSI MECTA N30NNPYIOLLIErO YCTPONCTBA. YTEUKM ONpeaenstoTcs no NosiBNEHNIO
Ny3bIPbKOB MbISIbHOTO pacTeopa.

E.2.1.2 AnbTepHaTuBon metogy no E.2.1.1 aBnsertca onpegeneHne yredek nyTemM 3anosiHeHus
N30NMpYHOLLEro YCTPOMUCTBA renmvemM unm apyrum rasom nog gasneHuem 1000 Ma. Ona onpeaeneHns yteyek
NCMonb3yT COOTBETCTBYOLLMIA Nprbop.

MpumeyaHus

1 HecmoTps Ha To 4TOo meToabl no E.2.1 unn E.2.1.2 He aBRA0TCA KONMYECTBEHHbIMU, TpacCUpoBaHMe ra3os
No3BOMSET CYyaUTb O BEIMYUHE YTEUKMN.

2 [ins onpefeneHuns nokanbHbIX yTe4ek MoryT ObiTb MCMOMb30BaHbl Apyrne MeToabl, Hanpumep
ONpeccoBbIBaHME aMMUAKOM U KOHTPOSIEM MOKPOW TKaHbHO, YYBCTBUTENBHOM K KOHLIEHTPALMM BOOOPOOHbIX
noHoB (pH nHaMkaTopHbIN MaTepuan), unu Busyanusaumnen ¢ NOMoLLbo AbiMa, PoTo - unn
BUOEOO0KYMEHTUPOBAHUEM.

E.2.2 MeToabl ucnbiTaHU B Nopsiike BO3pacTaHNA YyBCTBUTENbHOCTU crieayoLlme:

a) Ny3bIPLKOBLIA MeToq C NPUMEHEHNEM MOBEPXHOCTHO-AKTUBHBIX BELLLECTB;
b) ncnbiTaHne ¢ NOMOLLLIO TENMONPOBOAHOIO razoaHanmaaTtopa Ha CO , He, Arun T.4.;

C) MOHU3aUWNOHHbIN aeTekTop Ha SF

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 43
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d) renueBbln Macc-CnekTpoMeTp.
Kak npaBuno, cyMtaeTcs, YTO YTEYKM B U30NMPYIOLLLEM YCTPONCTBE pacnpegeneHbl paBHOMEPHO N He
cocpenoToYeHbl B OOHOM MecTe. OTO AonyLueHne MoxXeT ObiTb cnpaseanmebiM He Bcerda. JlokanbHas yTeuka
MOXEeT NPUBECTN K HEAOMYCTUMOMY yXyALIEeHU0 aTMocdepsbl. B ¢BA3N € 3TUM Npu KOHCTPYyMpoBaHUU

N30MMpytoLLEro yCTpoMCcTBa AoMkHa BbITb paspaboTaHa MeToaMKa ero UCnbITaHWU Ha YTEUKY.

Mpy UCNoNb30BaHUN MHEPTHbIX rA30B AOMMKHbI ObITb NPUHATEI MEPbI NPEAOCTOPOXHOCTU. MIHEPTHBI ra3
MOXET Bbl3blBaTb aCHUKCHIO.

Mpy ncnonb3oBaHMM rennsa HeobxoaMMo yoeanTbCsi B XOPOLLEM NEPEMELLMBAHMM ra3a BHYTPU U30NNPYHOLLETO
yCTpouncTBa.

MpumeyaHus

1 F'enniA MOXeT NPOHUKATL Yepes NoNMMepPHLIE MaTepuarnsbl, 1 ra3oBblAeNIEHNE MOXET ObITb NPUYNHON
NOXHbIX pe3ynbTaToB KOHTPONS.

2 bonee nogpobHasa nHdopmMauna cogepxuTcs B [24].

E.3 KonunyecTBeHHble UCNbITAaHUA Ha YTEUYKY
E.3.1 UcnbiTaHnA LLenocTHOCTU NoA AaBneHuem
E.3.1.1 VcnbiTaHnsa n3onupyowmx YCTPOMUCTB XKECTKOM KOHCTPYKLUMM NPy OTpULaTeribHOM AaBneHnm

MCO 10648-2 yctaHaBnNuBaeT TpM METOAA UCMbITAHUIA FEPMETUYHOCTM NPU OTpULATENBHOM AaBMNEHUU
N30MMNPYHOLLMX YCTPONCTB XXECTKON KOHCTPYKLUUK, onmucaHHbix B MCO 10648-1:

a) kucnopogHbin metog [cm. NCO 10648-2 (nogpasgen 5.1)];
b) meToa nsmensatowerocs gasneHus [cm. NCO 10648-2 (nogpasgen 5.2)];
C) MeToA NOCTOsIHHOro aasneHus [cm. MCO 10648-2 (noapasgen 5.3)].

MHTEeHCMBHOCTb yTeukn namepsieTcs npu HopmansHoM paboyem gasneHuun (06bi4HO okono 250 lMa) B
pabouem pexume n npu gasneHun go 1000 Ma npy NPUEMOYHbIX UCNbITAHUSAX.

YkasaHHble MeToabl npegycMoTpeHbl Ans ncnbiTaHnm npu oTpunuaTteribHOM aAaBlieHNN, 3a NUCKIIYeHNeMm
KWUCNOpoaHOro MeToaa, KOTOPbIA MOXET MPUMEHATLCS Kak Npu NOSIOKUTENBHOM, Tak U MNPy OTpuLaTenbHOM

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 Ll
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nasneHun. Ons nonyyeHunda pe3ynbtaTtoB cnenyeT BbINOJIHUTb HeobxoaMMble BblYNCINEHNS.

MeToa ncnbliTaHui Mapako, KOTOPbIA MOXET UCMNONb30BaTbLCA MOMUMO YKa3aHHbIX MeTOA0B onpeaereHuns
4YaCOBOW MHTEHCUBHOCTM YTEYKN, NpuBeaeH B npunoxeHun F. TecTt-metoq Mapaxo MoxeT NPUMEHSATLCS, ecrn
TpebyeTcsa MUHUMM3aLMA Ae3nHdekummn (CTepunuaaunn) ncnbliTaTenbHbIX NPUOOPOB NN COKpaLLeHME
BPEMEHW UCMbITaHUNA.

PesynbTaTbl UCMbITAHWIA NOA AABMNEHUEM NpuY YCroBuUsAX, BMM3KMX K aTMOCHEPHLIM, 3aBUCAT OT KorneGaHui
TemnepaTypbl 1 ApYrMX napameTpoB OKpyKatoLleln cpeabl. Vicnonb3oBaHne 4yBCTBUTENbHbLIX MPUGOPOB Ans
N3MepeHuss 3TUX NnapameTpoB No3BonseT ob6ecrneynTb TOYHOCTb UCTbITaHUIA.

Ecnu nsonupytowme yctpoictea (B paboyem unm aBapMnHoM COCTOSIHUSX) UCTbITbIBAOTCS MPK
MONOXMTENbHOM U OTPULATENBHOM AaBMNEHUU, TO MHTEHCMBHOCTb YTEYKM CrieayeT onpeaensite B 060Ux 3Tux
cnyvasix.

E.3.1.2 Mepbl NpeaoCcTOpOXHOCTY nepes HadanomM UcnbiTaHUn

WMcnbiTaHue Ha repMmeTM4HOCTb Noa AaBrieHneM cnenyet npoBoAnTb B TO BpeM4d, Koraa puck MMHUMareH.
Cne,qyeT nMmeTb B BUAy, 4TO nobble TecTbl npeacTtaesnAal0T HeKOT0prI7I pucK and o6opy,q03aH|/|;| n onepartopa.

Mpy NPMEMOYHBIX UCMbITaHUAX crieayeT cobnoaatb Mepbl 6€30MacHOCTU NPU NPEBbLILLEHWUN 3a4aHHOTO
YPOBHS1 AaBNeHUs B U30nMpytoLLem ycTporctee. He aonyckaeTcst npeBbilleHne AaBNeHUs NPy UCTbITaHUSX
BBMAY OMACHOCTM NOBPEXAEHMUS TOHKMX CTEHOK M Mp. cnbITaHWsl Npy NOHWKEHHOM AaBreHUn Takke MoryT
ObITb MPUYNHON NOBPEXKAEHWS, T.€. CIITIOWMBAHUS NEFKUX KOHCTPYKLIMIA.

Mpwv ucnbiTaHUM 060PYyAOBaHNA NPY BEICOKOM U CpeHEM YPOBHE AaBreHust TpebyeTcs peleHne 6onbLiero
Konm4yecTBa BOMPOCOB. McnbITaHWs Ha NoKanbHbIe YTEYKM Npu NOBLILLEHHOM AaBIEeHUN, T.€. onpeaeneHme
WHTEHCUBHOCTU yTe4yek, TpebyeT coxpaHeHMsi MOCTOSAHHOTO o6bema. AT MeToAbl UCMbITaHWI KpaiiHe
YyBCTBUTESbHBI K MarnbiM n3MeHeHusiM o6bema. MoaTomy no6oe o6opyaoBaHue, BNvsoLLEe HA U3MEHEHUE
ob6bema, MOXeT He TONbKO NPUBECTM K NOXHOMY pe3yrbTaTy, HO U K BbICBOGOXAEHUIO BELLECTB, Hanpumep
macna unm xupa.

Ecnu ans vcnbiTaHns ncnonb3yeTcs MHEPTHbIV ra3 n3 6annoHa noa AasneHneM, To obopyaoBaHve ans
nopaepXaHns Heo6xoaMMoro AaBeHNs U PErynMpoBaHus rasa AOMMKHO ObiTb YCTAHOBIEHO M MPOBEPEHO [0
Hayana ucnbITaHWin (CM. COOTBETCTBYIOLLME NpaBuiia 6e30nacHoCTM No 06paLLEeHMI0, XPaHEHUIO 1
NCMONb30BaHMIO CXKaTbIX ra3oBs).

WNcnbiTaHusa Ha yTeuky B "akTUBHbIX" M30NUPYOLWLMX YCTponcTBax TpebytoT ocoboro BHUMaHus. Heobxogmmo
BbINOSHATL MECTHbIE HOPMbI 6e3onacHOCTK. Mpyn BbINOMHEHUN NCTIBITAHWIA CrieAyeT NPOBOANTL TLWAaTEeNbHbIV
aHanuns. OH JOIMKeH NOATBEPAUTL, YTO OTKIIOYEHNE N3ONNPYIOLLEro YCTPOMUCTBA MOXET BbiTb NpoBeAeHO
normyHbIM 1 6e3onacHbIM CNOCOBOM M B Crydae aBapuMnHOW CUTYyaL MK NO3BONUT BbICTPO BEPHYTLCH K

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 L5
[lna o3HakoMneHus ¢ akmyansHoU pedakuyuel dokymeHma pekoMeHdyeM

06|3C1ITIUITII:>C9| K UCMOYHUKAM oduuuanbLHo20 OI’IL_.JB/'IUKOE)GHUH.

Mo Bo3Hukwum Bonpocam, odpawadmeck: +7 (831) 262 11 30



SIngng i L fin

WHdpacTpykTypa MHHOBaL WA
HOpMalibHbIM pa60'-IVIM yCnoBUAM.

Ecnu ncneitaHus 3aBepLlleHbl U OTJIOXEHbI, TO BaXXHO y6eﬂ,VITbC$I, 4YTO mn3onupyrouiee yCTpOI7ICTBO
HaxoguTcs B 6e30MacHOM COCTOSAHMKN, OCOBEHHO ecrnn OHO OcTaBneHo 6e3 npucMoTpa B HeoTanJimsBaemMmom
nometleHnn. CHMmxeHue TemMnepaTtypbl Ha HECKOJIbKO rpaayCcoB MOXeET ObITb I'IpVI‘-IVIHOVI 3Ha4YnNTEeNbHOro
cOoaBnuBaHUA TOHKOCTEHHOW CEKLUUK, OCTaBNEHHOM npun oTpuuaTtenbHOM OaBlieHUN.

E.3.1.3 O6ecne4veHne cTabunbHbLIX YCIIOBUIA

[lo Havana ncnbiTaHUn N30NNPYHOLLLEE YCTPONCTBO AOSMKHO HaXoaUTLCA B HepaboTatoLLeM COCTOSHUN. Tam,
roe BO3MOXHO M MPaKTUYECKM OCYLLLECTBUMO, U30NUPYHOLLIEE YCTPONCTBO, CNOCOOHOE N3MEHATbL 06BbEM M3-3a
BUOpaunn, OBUXKEHWSI NAHENEN UNK APYruxX NErkux CTPYKTYp, Ha NeprMoa UCMbITaHUI AOIMKHO ObiTb
3akpenneHo. BaxHbiMy hakTopamm SBNATCA A0MYCTUMAs UHTEHCUBHOCTb YTEYKM U YYBCTBUTENBHOCTb
MeToza ee onpeferneHus. Npu Manon MHTEHCUBHOCTU YTEYKM noaaepaHme ctabunbHbIX YCNoBUn MHOraa
3aTPYAHUTENBHO N3-3a BIIUSIHUSA MEHSIOLLMXCA KNMMaTU4eckux ycrosuin. Cnegyet obecneuntb
TENMOM30MALMIO N30NMPYOLLEro YCTPOWCTBA, €CNN 3TO BO3MOXHO. Hebonblune n3aMeHeHns yCnoBui
oKpyxatoLlen cpefbl MOryT Bbl3blBaTh 3aMETHbIE YyTeYKM, OnM3kue K 4oNyCTUMbIM 3HAYEHUSM UK axe
npesocxogswme nx. KoHTponupyemoe MsonupytoLlee YCTPOMCTBO cneayeT pasMeLlaTb B MOMELLEHNN,
KOTOpO€e He noaBepraeTca BO3LENCTBMIO COMHEYHOMO U3NydYeHnsi U B KOTOPOM HET CKBO3HAKOB. YUTOObI
yOOCTOBEPUTLCS, YTO BCe 060pyaoBaHNe NMEET OOHY U Ty e TemnepaTypy, M3aMepuTenbHble Nprubopsl
OOJIDKHbI ObITb YCTAHOBIIEHbI B HYXKHOE MOSOXEHMNE He MeHee YeM 3a 30 MUH 0 Havana KOHTPOns, eCnn 3To
BO3MOXHO.

Ecnu cywecTByoT TpyQHOCTU B NOAAEP)KaHUM CTabMMbHbIX YCIOBUI OKpYXatoLen cpeabl 1 Heobxoammas
CTabunbHOCTb He MOXET OblTb 0GecneveHa, TO UCTIbITAHWS criegyeT NPOBOAUTL 40 UK Nocne 06bIYHOro
pabo4ero BpemeHu.

McnbiTaHusa nsonupyrowmx yCTPOUCTB B KOHTPONUpyeMon atmoccepe MoryT npeacTaBnsaTb onpeaeneHHble
TpyaHoOCTU. HenpaBunbHble 4ENCTBMS MOTYT OblTb MPUYNHOM BHE3AMHbLIX UBMEHEHWI AaBreHus Bo3ayxa. [pu
NpoBeAEeHMM UCMbITAHU MOXET NoTpeboBaTbCA OrpaHMyYeHne AoCTyna Yepes BO3OyLUHbIN LUSH03.
Heob6xoammo BeINOMHATL NpaBuna 6e3onacHocT. JlydliM pelieHneM MoXeT ObITb NpoBeAEeHME UCTbITAHWI B
Hepabo4ure Yacbl Unn Bo BpemMsi 06ejeHHOro nepepbIBa.

E.3.1.4 Nopsaok BblYUCAEHNI

CkopocTb Bo3ayxa , M/C, MPOXOAsLLEro Yepes 0TBEPCTUE, NPU YCIOBUN, YTO KOSPDULMEHTEI pacxoda u
pacLUMpPEHNst CTPYM paBHbl eAUHULE, BbIYMCAAETCA No dhopMyrie
2
- fﬁo
P (E)

roe - NNOTHOCTb, Kr/m  (cyxom Bo3gyx = 1,205 kr/m  npu 101,3 klMa, 20 °C);
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- Nepenaj gasneHun B oTBepcTun, MNa.

Pacxopg BO34yXa paBeH nNpon3BeaeHno CKOPOCTK BO3ayXa Ha niolwadb nonepe4yHoro ce4eHna otBepCcTtud Ha

Bpems. B cBA3M ¢ 3TMM YacoBas yTeuka Yepes nsonupyoLiee yCTpOMCTBO  , M /4, BblYMCASETCS NO
dopmyne

g =222 43600
 (E.2)
roe - nnowagb, M
3ameHsas
ﬁ = £ =128
P 1,205 : (E.3)
g =1,28:3600 AfAp (E4)
MpumeyaHus

1 [nsa BbluMcneHms CKOPOCTHM NOTOKa BO34yxXa HY>XHO 3HaATb niowanb OTBEPCTUA U nNepenan AaBleHna.

2 OnacHOCTb BO3MOXHOMO pucka yTeuku TpebyeT TwaTtensHoro aHanuaa. lNoctynneHne Bo3ayxa B yCTPOWCTBO
CHapyXu nNpu oTpuuaTenbHOM AAaBNEHUN B YCTPONCTBE Yepe3 MEfKME OTBEPCTUSA MOXET Bbl3bIBaTb
BbICOKOCKOPOCTHbIE CTPYM C 3arpsi3HEHUAMMU, KOTOpble HeObsi3aTenbHO ByayT pacTBOPATLCSA NOTOKOM BO34yXa
usonupytouiero yctpornctaea. [llogobHo aTomMy B yCTpONCTBaX C MONOXUTENbHBIM AaBNEHUEM NOTOK HAPYXY
MOXET co34aTb HEMPUEMSIEMBIN YPOBEHb NOKaNbHbIX 3arpsi3HEHUN.

MeToabl KOHTPOIA, N3JTOXKEeHHbIE B E.3, ans naonupyrowiero yCTpOVICTBa C NOCTOSIHHbIM 06 bEMOM
NOAYUNHAKTCA 3aKOHY COCTOAHUA noearnibHOro rasa.:

l—.w

Pa¥5

Py

i T (E5)

roe - abcontoTHoe gaBneHue, Ma;

- abcontoTHas TemnepaTypa, K;
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- 06beM U3onMpyloLLEro yCTponcTea, M
MpumeyaHus
1 Ansa noctosiHHOro o6bema usameHeHne temnepatypbl Ha 1 K Bbi3biBaeT naMeHeHune gasneHus Ha 334 lNa.

2 Ucnbitanus (uckntovas metop MNapaxo) NpOBOAATCS B TeYEeHWe 04HOro Yaca npv HavarbHOM AaBneHuu,
paBHOM unu 6onee 1 kMa. O6beM UCTeYeHUs raza NPonopunoHaneH U3MeHeHU0 AaBreHNUsi C y4eToM
nonpaBok Ha konebaHust 4aBneHust U TemnepaTtypsbl.

Mpu nocTossHHOM 06BbeEMeE, BbIHOCH BENMMUYNHY 06bema n3 obonx uneHoB dopmynel (E.5), nonyvaem:

[
A2

. (E.6)

Mpu BBOAE B 3KCNnyaTauunio KOHTporb no E.3 npoBoauTCcA B TeYEHWE OOHOro Yyaca U HadanbHOM AaBneHuM,
paBHoM unu 6onee 1000 Ma. O6beM NCTeKaOLWEro rasa BHYTPb UK HAPYXXy U3 YCTPONCTBA NOCTOSIHHOIO
obbema nponopumMoHaneH U3MEHEHMUIO AaBreHus. Takum o6pa3om, YacoBast MUHTEHCUBHOCTb YTEYKN paBHa
N3MEHEHUI0 JaBNEHNS B OTBEPCTUN B OAMH Yac. MI3ameHeHns TemnepaTypbl U faBneHus TpebytoT
KOPPEKTUPOBKM YaCOBOW MHTEHCUBHOCTM YTEYKN B COOTBETCTBUM C YpaBHeHNeM (E.6).

E.3.1.5 HacoBasi MIHTEHCUBHOCTb YTEYKM

YacoBasi MUHTEHCUBHOCTb YTEYKM 8 N30NUNPYIOLLIEM YCTPOWCTBE, BblpaXkaemasi BY , BblUUCIISIETCS MO
dopmyne

<l

. (E.7)

roe - 4YacoBad yTe4ka nsonumpyruiero yCTpOIZCTBa, M

- obbem ycTponcTBa, M

MpumeyaHue - 3a ncknyeHnem KMCnopogHoro MmeTtoa, B MeTofax KOHTPons npeanonaraeTcs NOCTOAHHbIV
00bEeM XeCTKOM KOHCTPYKLUUKN yCTpOVlCTB. [nsa rmbKknx n TOHKMX CTPYKTYp yTeudKa, onpegendemasd MeTtogom
OaBneHns, USMeHSIETCSl B 3aBUCUMOCTM OT oObema.
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I'IepanKM N NMOJTYKOCTHOMbI NMpu nNpoBeaeHunn McnbiTaHUM BCEMU METOAAMM, 33 UCKITHOYEHNEM KnucnopogHoro,
AOJDKHbI 3arnyaTtbca.

E.3.1.6 Knaccudgukauma n3onupyowmx yCTponcTs

Knaccundumkaumsa nsonmpyowmx yCTpoUCTB No YaCoBOW MHTEHCMBHOCTU YTEYKM NpuBeaeHa B Tabnuue E.1.

Tabnuua E.1 - Knaccudukaums M3onmpyoLmx yCTpONCTB 1 COOTBETCTBYIOLLME METOAbl KOHTPOMS

Kiacc Yacosas CreneHb MeTon UCTIBITAHUS
HU30JIMPYIOLIETO WHTEHCUBHOCTh repMme-
yCTpoiicTBa yTeuKu q THUYHOCTH
1 £5: 10"4 Bricokas | Kucmopoanslit METO, METO H3MEHSIOMIETOCS JABICHIS HITH
meron [lapmko
2 {25 10'3 Cpennss Kucnoponusiit MeTon, METOI N3MEHSIOIIETOCS TaBICHUS WIN
meron [lapmko
3 < 10_2 Huzkas Kucnoponusiit MeTom, METOT M3MEHSIOIIETOCS TABICHUS M
METOJ TOCTOSIHHOTO JIaBJICHUS
4 £ 10'1 - MeToa TOCTOSSHHOTO JIaBICHUS
IIpumeuanus

1 Knaccuduxanus u ykazanusie B MCO 10648-2 MeTo ! KOHTPOJIS B COYETAaHUU C YPOBHSAMM I'€pMETHYHOCTHU TTO3BOJISIOT

IMPOBECTH CPpAaBHCHUE C MTPUBCACHHBIMU B IIPUJIOKCHUU A cxeMoi u Ta6J'IHL[eﬁ Cpe€aCTB U METOAOB U30JIALINU.

2 Meton Ilapmxo npuMeHsieTcst IpH HEOOXOAUMOCTH.

3 Metozas! koHTpOos 1o MCO 10648-2 npeanazHadeHbl U1l H30JIMPYIOLIUX YCTPOMCTB MPU OTPULIATEIHHOM JIaBICHUU.

HJ'IH YCTpoﬁCTB C IMOJIOXKHUTECJIbHBIM OaBJICHUEM OHU MOTYT OBITh BUAOU3MCHECHBI, IPUYCM HUCIIOJIB30BAHNE KUCJIOPOAHOTO

MCTOaa UCKIIF0OYACTCA.

E.3.2 MeTop 6anaHca Macc Ans oueHKU NpUueMreMon 4acoBOM MHTEHCMBHOCTU YTEYKN
E.3.2.1 O6wume nonoxeHus

MeTon OCHOBaH Ha TOM, YTO 3arpsi3HEHHbIA BO34YX CHapPYXW Yepes3 HeNNMoOTHOCTU NOCTynaeT BHYTPb
N30MmMpyloLLero ycTporucTBa, BHYTPMY KOTOPOro co34aHo oTpuuaTensHoe aasneHune. Ecnv BHyTpu
N30MnMpyoLLEero yCTponcTea Co34aHo NonoXuTenbHoe AaBneHne, To 3arpsa3HeHHbIN BO3A4YX U3 Hero noctynaet
B OKpYy>KatoLee NpocTpaHcTBo. B o6omx cnyvasx KoHUeHTpaums 3arpasHeHns B obbeme, Kyaa npoctynaet
BO34yX, OyaeT Hke KOHLEeHTpaLmMKn 3arpsa3HeHUn B MecTe yTedkun 3a cueT adpcpekTa pasbasneHus. [Ans
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OLIEHKM YaCOBOWN MHTEHCUBHOCTM YTEYKN C Y4eTOM PaBHOBECHOW KOHLIEHTPALIMK 3arpsA3HeHnin B ABYX o6beMax
BO34yxa, COOBLLaloLLMXCA Yepes3 HeNMOTHOCTM, UCMOMb3yeTca ypaBHeHNe GanaHca macc.

E.3.2.2 OrpaHnyeHus

E.3.2.2.1 PacyeTbl HEe y4MTbIBAIOT NOKanNbHbIE YCNOBUS B MECTE YTEUKN, rAe MOXET He NPON30nTH
pasbaBrneHne KOHLUEeHTpaumMmn 3arpsa3HeHnn 4O NpUeMIIeMOro 3HavyeHus. Ha npaktuke ans yMeHbLUeHNs
nokasnbHbIX 3¢ PeKTOB AOMKEH NPUMEHATLCSA KO3hPMUMEHT 3anaca.

E.3.2.2.2 MpuHATO cuntaTh, YTO NPU aHanm3e pmcka UCXOAAT U3 MakCMMyma SONYyCTUMOW KOHUEHTpaLumm
3arpsA3HeHU C TOUYKM 3peHnst obecneyeHns kadecTsa NPoayKTa B U30NUPYHOLLMX YCTPOUCTBAXxX Npu
oTpuLaTENLHOM AABNEHUN UK C TOYKM 3peHnsa 6e30nacHOCTM onepaTopa B U30MUPYIOLLMX YCTPOMCTBAX C
NONOXWTENbHbLIM JABIEHNEM.

Mpv 3TOM NpUHMMAETCs, YTO:

- KOHLEHTpauus 3arpsisHeHni A B HENMOTHOCTM Takas e, kak B UCXOLHOM MPOCTPaHCTBE (Mpu N30bITOYHOM
OaBneHun);

- BO34yX B NPOCTPaHCTBE, Ha KOTOpoe AeNCTBYET NOTOK U3 HEMMOTHOCTU, XOPOLUO NepemMeLlnBaeTcs (3To
ycrnoBue He cobnogaeTcs B 0A4HOHaNpaBneHHOM NMOTOKE MNK NPU HU3KOW CKOPOCTU NOTOKa Bo3ayxa);

- BO3[1yX, CMELUMBAIOLLMIACS C MOTOKOM M3 HEMINOTHOCTU, HE 3arpsi3HEH;
- NpoLecc AOCTUT YCTAHOBMBLLErOCS COCTOSIHUS.

E.3.2.3 MeToa oueHKn

YacoBasi UHTEHCMBHOCTb YTEYKM  , 4 , C y4ETOM OrpaHUYEeHUi, ykasaHHbiX B E.3.2.2, BblunMcnseTcs no
dopmyne
R, = Vs RacCs
ol
1 , (E.8)
roe - oGbeM NPOCTPaHCTBA, Ha KOTOPOE BO3AENCTBYET MOTOK U3 HEMMOTHOCTU, M |

- IONYCTUMas KOHLEHTpaLMaA 3arpsA3HeHnii B NMPOCTPaHCTBE, HA KOTOPOE BO3OENCTBYET MOTOK U3

HEMnMOTHOCTU, MI/M

- CKOPOCTb 06MeHa Bo3adyxa B MPOCTPAHCTBE, Ha KOTOPOE BO3OEMCTBYET NOTOK M3 HEMMOTHOCTU, 4 ;
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- Ha4yarnbHas KOHLEHTpaLUus 3arpsi3HEHU B NOTOKE U3 HEMMOTHOCTU, MI/M

- 06beM M30NUPYIOLLIErO YCTPOICTBA, M

dopmMyna npMMeHMMa Kak Anst U30NMPYIOLLEro YCTPOMCTBA, BHYTPM KOTOPOro Co3aaHo oTpuuaTtensHoe
NaBreHune, Tak 1 Ans U30NUPYIOLLIErO YCTPOWCTBA, BHYTPU KOTOPOro cO3AaHo M30bITOYHOE JaBneHue.

E.4 KonnyecTBeHHOe N3MepeHne yTe4YKU U3 yCTPOUCTB NTMOKOM KOHCTPYKL UK

E.4.1 sonupytolime yCTponcTBa 13 NIEHOYHbIX MaTepmnanoB MOryT 6biTb NOBPEXAEHLI BO BPEMSI MCMbITAHWUI
nepenagom AaBrfieHWUi, NpeBsblllaoWwmm paboynii nepenag gaBneHnn.

E.4.2 N3onnpylowme ycTponcTBa U3 NiIEHOYHbIX MaTepuanoB AOSPKHbI MCMbITbIBATLCA KUCNOPOAHbIM
METOLOM.

MprmeyaHue - Kak Tonbko 6yayT nonyyeHbl npuemMnemMble KONMYECTBEHHbIE pe3yrbTaTbl, PEKOMEHAYeTCs
NPOBECTN CpaBHUTENbHbIE UCMbITAHMS NPU NONOXUTENBHOM paboyeM faBneHuu, ocobeHHo ans
N30NMPYIOLLLErO YCTPOWCTBA, KOHTPOSIb KOTOPOTrO NMPU OTpMUATENIbHOM AaBMeHN HEBO3MOXEH, HanpuMep Ans
CTEPUIbHOIO U30JMPYHOLLETO YCTPOWCTBA.

M3onupytoLume ycTponcTea, KOTopble HE MOTYT UCNbITbIBATLCA ANA Lienen knaccudukaumm npu gasneHnm
1000 MNa, Ho Ans KoTopbIX TpebyeTcs onpeaeneHme YacoBOW MHTEHCMBHOCTU YTEYKM ONS OLEHKM pUCKa,
OOIMKHbI UcnbiTbiBaTbCA Npy gasneHun 250 MNa B Te4eHne BpemeHn 4o ogHoro Yaca. [1ns nposeaeHus
aHanusa pesynbTaTbl ONpeaeneHns YacoBOW MHTEHCMBHOCTU YTEYKN JOIMKHbI ObITh NOMyYeHbl ABaXAbl [CM.

topmyny (E.4)].

E.5 NMpumepbl McnbITaHUA Nep4yaTok

E.5.1 O6wume nonoxeHuns

lMpuBeaeHHble MeTodbl UCMbITAHUI C NageHNeM AaBreHUs ABASTCSA NULb Manon 4YacTblo MHOXeCTBa
MeTO0B, KOTOpPble MOTYT UCMOfMb30BaTbLCA AS1A UCMbITAHWUSA MEePYaToOK U CAYXUTb UNNIOCTpaunen NcnbiTaHnin
Ha yTeuKy yepes nepyaTku. [1o cornalieHunio mexagy notpeburenem 1 NocTaBLLMKOM MOTYT UCMOMNb30BaThCS
WHble MeTObl UCMbITaHUI NepyaTok.

E.5.2 UcnbiTaHusa ansa sonupyroliero ycTpomcTea npu oTpuuaTenbsHOM AaBreHUU

E.5.2.1 Obwme nonoxeHus

BaxHo npoBOAUTb BVI3yaJ'IbeII7I KOHTPOJIb NepyaTokK, TaK KaK gaBrieHne He Bcerga MoxXeT nomMo4b O6Hapy)KI/ITb
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HapyLieHne uenocTtHocTu. B E.5.2.2 nanoxeH meToq UcnbiTaHNsA NepvyaTok ans onpeaeneHuns yTeyek B
N30NMPYHOLMNX YCTPONCTBAX, paboTatoLmx Npy OTpULATENbHOM OABNEHUN, MPU 3HAYEHMU NASEeHUSA OaBMEHNS
6onee muHyc 170 Ma. [JaTunk KOHTPONSA yTEYKM BKIHOYaeT B cebs YyBCTBUTENbHbLIN MAaHOMETP WU UHOE
YCTPOWCTBO C repmMeTM3npyoLen nnacTUHon. [JaHHbI MeTO4 NCNOMb3YeTcsa AN KOHTPOSS CUCTEM:
"MepuaTkn”, "YanuHeHHas nepyaTka” ("MepyaTtka ¢ pykaBom"), "TepyaTouHble MaHXeTbl", NpeaHas3Ha4YeHHbIX
ONsi NepYaToOYHbIX MOPTOB.

E.5.2.2 MNopsgok npoBeaeHNs UcnbiTaHWUN

Mpu npoBegeHMn ucnbiTaHUi HeO6XOANMO BbIMOMHUTE CReayowne AeiCTBUS:

a) NoAKMNYMUTL MaHOMETP;

b) ecnn maHoMeTp MMeeT nepekntovaTenb ManbiX U 60MbLINX BENMYNH, TO BbIOpaTh LUKany ManbiX BENUYNH;
C) yCTaHOBUTb MaHOMETP Ha Honb. OTKNOHeHUs OT Hyns oT +3 NMa oo 14 Na He BAnaT Ha pe3ynbTaThl
KOHTPONS; KaK TOMNbKO BbINOMHEHA YCTaHOBKA Hyns, Npnbop MOXeT MCMONb30BaTbCA AN NPOBEPKU
repmMeTUYHOCTY;

d) OCTOPOXHO PaCNONOXNTb FEpMETU3UPYIOLLYIO NNACTUHY NEPYaATOYHOrO AaTynKa KOHTPONS YyTEeYKM HanpoTmB
KorbLia yCTPOWCTBA, NOAMNEXaLlero KOHTPOIo, Ha KOTOpbI HageTa nepyaTka, obpaTtve BHUMaHKE Ha TO,
yTObbI 3Ta NNACTUHA coBMeELLLanach C 3TUM YCTPONCTBOM; CUSbHbLIN NPUXUM Npubopa MOXeT BblaepKaTb
HebonbLIOe gaBrneHne Bo3ayxa Mexay npubopoM 1 nepyaTkon;

€) CMINbHO NpyXmnMaTb NPUBop K NaTpyobKy C NOCTOAHHLIM YCUINMEM, BHUMATENbHO Habnogasa 3a nokasaHusiMum
MaHOMeTpa; BO34ENCTBME HA MPUBOP C pasnMyHbIMU YCUITMAMWU MOXET Bbi3biBaTb KonebaHusa gaBneHnst ot +3
00 +4 Ma; 370 He BNMSAET Ha pe3ynbTaTthl UMM YYBCTBUTENBHOCTb TECTA; ANA UOEHTUMUKALMM yTeyek
[0CTaTOYHO NPOBOAUTL KOHTPOMb B TeveHme 10 ¢; KOHTPONb NepyaTok C BO3MOXHbIM AedeKkToMm creayeT
npoBoAuTb NOBTOPHO. MoxeT noTpeboBaTbcst 6GonbLue BpeMeHy Anst NoATBEPXAEHWS pe3ybTaToB;

f) BLIMOMHWTBL KOHTPOIb BCEX NEpYaTOK NPU MOHTaXe 1 nepen paboTon B N30NNPYIOLLIEM YCTPOMCTBE.

E.5.2.3 OueHka pesynbtaTos

E.5.2.3.1 lNonoxuTtenbHbIN pesynbTaT

Ecnu nepyaTtka nnu yanuHeHHas nepyaTtka (nepvaTka ¢ pykaBoM) UCNpaBHa, TO Noka3aHus MaHoMeTpa
OOIMKHbl OCTaBaTbCs NOCTOSIHHBIMUK B Npedenax oT 2 go +10 lMNa (pekomengyeTca +5 lMa).

E.5.2.3.2 HeucnpaBHocTb
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Ecnu nepyaTtka unu yanuHeHHas nepyatka (nepyartka ¢ pykaBoM) HeMcrnpaBHa, TO oTpuuaTenbHble 3HayYeHns
[aBneHns Ha LWKare MaHoMeTpa NOCTENEHHO yBenuunatotes (T.e. muHyc 10 Ma, muHyc 15 Ma, muHyc 19 Ma).
OTa TeHaeHuus 6ygeT BugHa n byaert HapacTaThb.

CKOpOCTb M3MeHEHNA NaBlieHndA 6y,u,eT nponopunoHanbHa BeJNIM4YNHE HapyLlleHnd repMeTUn4HOCT nepYaTku.

BeposiTHble NoBpexaeHUst 4OMKHbI ObiTb MOATBEPXKAEHbI MOBTOPHOMN NPOBEPKOA MoGLIM APYTrM METOAOM.
370 nerko caenaTtb, CHU3UB JaBMeHNEe C MOMOLLbIO KOHTPOSbHOIO Npubopa, OTXXMMAsH YNIIOTHUTENbHYHO
nnacTuHy, NpUXaTylo K nepyaToyHoMy nopTy. B pesynbTate aToro MaHomeTp OyaeT ycTaHOBMNEH Ha HOJb.
Mocne 3Toro Hy)XXHO CHOBa MpuXKaTb NMACTUHY U, CO34aB AaBneHne, CHOBa HayaTb UchbiTaHus. Ecnv nepyaTka
noepexaeHa, To pe3ynbTaT UCNbITaHU ByaeT Bce BpeMsi OAUHAKOBbIM, YTO NOATBEPXAaeT akT HapyLleHus
repmMeTUYHOCTMU.

E.5.2.4 ToyHOCTb MeTOAa

ToyHOCTb MeToAa NponopLMoHarnbHa 3Ha4YeHUI0 NageHns paboyvero AaBrneHUss BHyTPY M30NUPYOLLEro
ycTponcTtea. bonbluee 3HayeHWe nageHns BHyTpeHHero paboyero gaBneHusa no3BonseT Nony4ntb 6onee
TOYHbIN pe3ynbTaT UCMbITaHWI, Kak 3To NnpusegeHo B gopmyne (E.40). NoaTomy yaBoeHne nageHus
OaBneHnst NPUMEpPHO yABaMBaeT MHTEHCUBHOCTb yTeukW. [N mMmanbix 3Ha4eHUN NnageHnsa aaBneHus
WHTEHCUBHOCTb YTEYKN NPaKkTUYECKM BblpaxaeTcs NMHENHbIM YpaBHEHUEM.

E.5.3 UcnbiTaHMA Ha yTeUYKYy NpU NONOXUTESNIbHOM AaBreHuun
E.5.3.1 O6wume nonoxeHus

NcnbiTaHnst yCTPOMCTB MpY MOMOXUTENbHOM AABNEHUN TPEOYIOT MPUMEHEHNS1 FepMeTU3NPYIOLEro Kornaka ¢
ABYyMsi NnaTpyGKamu, KOTOpPbIM MOKPbIBAOT OTBEPCTME AN nepyaTtkn. OauH NnaTpyBoK ¢ BEHTUNEM
ncnonb3yeTcs AN Nnoaayv rasa v CHWKeHus aasneHus. [pyro naTpyGokK - Ana NpucoeanHeHns
3MEeKTPOHHOIO MUKPOMaHOMETPA.

[aHHbIN MeTo AOMKEH UCNONb30BaTbCH TOMNbKO A0 NPOBEAEHUS OYMUCTKM U HE MOXKET NMPUMEHSATLCS B
YCTPOWMCTBAXxX, HaXoOSALMXCS B pabo4eM COCTOSHUMN.

E.5.3.2 lNMopsaok ncnoitaHun

Kak Toneko repmeTusnpyoLwmin konnak 6yaeTt yCcTaHOBMEH NOBEPX NOPTa NepYaTOYHOro KosnbLia, Mexay
KONMNakoM 1 BHYTPEHHeN NOBEPXHOCTbLIO NepyaTkun obpasyeTcs 3amkHyToe NpoCcTpaHCTBO. B o6beme atoro
npocTpaHcTBa co3gaeTtca aasnerHne 1000 lMNa, nocne 4yero oHo ctabunuanpyetcsa. CHUXeHe faBneHus byget
03HayaTb yTeuky Yepe3 maTepuarn nepyaTkm Unu CTpaxoBOYHOE YCTPOUCTBO.
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Mpu ncnblTaHuAx cnegyerT:
a) ybeauTbcsa B OTCYTCTBUM BUOANMBLIX NOBPEXAEHUI NepYaTok A0 Havana KOHTpons;
b) ybeanTtbcsa B TOM, UTO NanbLbl NepYaTkn HAXoAsATCA BHYTPU U3OMNMPYIOLLErO YCTPONCTBA;
C) NPUCOEANHUTE BO3AYLUHYIO NIMHUIO K N30MNMPYIOLLEMY YCTPOWUCTBY;
d) Noaknto4YmMTbL MaHOMETp;
€) yCTaHOBUTb MaHOMETP Ha HOIb, HaXaB KHOMKY "HomMb", yaepxunsas npnbop KOHTpons B cBO6G0AHOM
npocTpaHcTBe (HebornbLLUMe OTKNOHEHNS OT HOMSA B Npeaenax oT +3 Ao +4 [a He BNUAKOT Ha pe3ynbTaT unu
TOYHOCTb MeToaa);
f) ycTaHOBUTb repmMeTU3MpYIOLLIMIA KOMMak TecTepa Ha BHELUHEE KOMbLOo NopTa KOHTPONMPYEMON nepyaTtku;
g) OTKPbITb BEHTUNb NOAAYuN BO34yXxa B nepyaTky (Ha MaHOMeTpe NosABUTCA 3HadYeHne aasneHns B MNackansax;
JaBneHne B nepyatke gomkHO ObiTb oT 500 Ma go 1000 Ma; 310 NnomoxeT obecneynTb Nogadvy HECKOMbKUMMU

nopumnsimu Bosayxa ans crabunusauum tpebyeMoro faBrneHus);

h) HabntogaTb 3a NokaszaHMAMM LKarnbl MaHOMeTpa (CTabunbHbIE NoKa3aTenn CBUAETENLCTBYIOT 06
NCNPaBHOCTU NepyaTkm).

OnbITHBIV oNepaTop MOXeT OOHapPYXnTb yTeuKy B TedeHne 10 c. B COMHUTEnNbHbIX CnyYyasax nepyaTtku JOMKHbI
ObITb NpOBepeHbI BTOPUYHO. [pn aTOM MOXeT noTpeboBaTbca GonblIe BpeMeHn AN NOATBEPXKOEHUSA
pesynbTaToB.

E.5.3.3 OueHka pesynbtaTos

E.5.3.3.1 lNMonoxunteneHbI pe3ynbtar

Ecnu nepyaTtka unuv yanuHeHHas nepyatka (nepyaTka C pykaBoOM) UCMpaBHa, TO NoOKa3aHUA MaHoMeTpa
OOIDKHBI OCTaBaTbCA NOCTOSAHHBIMYK B npegenax ot 2 go +10 MNMa. 3amedaHns no nosoay konebaHui
nokasaHmn MaHomMmeTpa npusegeHsl B E.5.3.2.

E.5.3.3.2 OTpuuatensHbIn pesynbTaTt

Ecnu nepyatka nnv yannHeHHas nepyatka (nepyaTtka C pykaBoM) HeucrnpaBHa, TO JaBMeHue Ha LKane

MaHoMeTpa OydeT nocTeneHHo cHmkaTbes (T.e. 500 Ma, 495 Ma, 490 Ma). Ota TeHaeHumst 6yaeT BMaHa u
OyneT HapacTaTb.
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CkopocCTb CHWXeHWA AaBneHusa byaeT nponopumoHanbHa BeENUYMHE HapyLleHns repMeTUYHOCTHN NepYaTku.
CnepnyeT NOBTOPUTbL KOHTPOSb NO6LIM METOAOM.
JomkHbl BbITb TWATENbHO U3YYeHbl Apyrne MeToabl, MO3BONSALWME (PUKCUPOBATbL N3SMEHEHUE AaBMNEeHNs U
AedekTbl (Hanpumep, HETOYHO YCTaHOBIIEHHOE YNIIOTHUTENbHOE KOSbLO MaHXeTbl, NoBpexaatLlee
nep4aTky) MOBTOPHO UCMbLITYEMOWN UMK 3aMeHeHHoW nepyatku. Nocne aToro gormkeH 6biTb NpoBeaeH
KOHTPOIb, NOATBEPXAAloLWNA Ka4EeCTBO Nep4aTKu.

E.6 Npumep onpeaeneHus yteyek B NOosIyKOCTIOME

E.6.1 lna npyemoyHbIX ucnbiTaHnin o6opynoBaHns, coaepallero anacTuyHble NonyKOCTIOMbl, MOXeT
NPUMEHATLCS KMCNopoaHbIn metof no MCO 10648-2.

E.6.2 Nocne nonyyeHnst KONMYECTBEHHbIX AaHHbIX NPY MPOBEAEHUN NMPUEMOYHbBIX UCTIbITAHWUA MOTYT ObITb
BbINOMHEHbI UCMbITAHNSA METOAOM AaBMNEHMS C LEeNblo NONy4YeHUs pe3ynbTaToB Ansl CPaBHEHUSA AaHHbIX MO
repMeTUYHOCTU, MOMYYEHHbIX NPU OTpULLATENBHOM AaBMEHMMN, B YACTHOCTU, YTOObLI M36exaTb MPOTMBOPEUUNA.
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MNpunoxeHue F
(cnpaBo4HOE)

OnpegeneHne ytedek no metoay lNapaxo

F.1 O6nacTtb npumMmeHeHuUsA

MeTopn 6bin paspaboTtaH 1 Ha3BaH umeHamu K.MapkuHcoHa u Y. [)xoHca. MeTtoga Mapoxo npegHasHadeH ons
onpeneneHns NHTEHCUBHOCTY YTEUKN B U3ONMPYIOLLLEM YCTPONCTBE, paboTatoLiemM Npu AaBneHusax, 6nmskmx K
aTtMmocdepHoMy. OH npeacTaBnsaeT cobon BbICTPLIA (OTHOCUTENBHO) U YHMBEPCANbHbLIN MeToA onpeaeneHus
WHTEHCMBHOCTM yTedeK. OH MOXeT MCNOoNb30BaTbCA B 3arpsi3HEHHbIX YCTPOMUCTBaX, 0becneyeHHbIX
YCTPONCTBOM 6€30MacHOro CHUXKeHUs aaBneHus. Takum obpa3omM yaaeTcs CoKpaTUTb BpeMs UCNbITaHUMN,
MOCKONbKY HE UCMONb3YITCA NPUBOPbI KOHTPONSA C MPOHWKAHWMEM BHYTPb YCTPOMWCTBA.

Hebonblloe BpeMsi UCMbITaHU CHUXaeT BNUsHWE KonebaHun TemnepaTtypbl 1 aTMOCEpPHOro AaBneHus.
OTOT MeToq MMeeT BbICOKYH TOMHOCTb NMpu onpeenieHnn manbix ytedek [12].

F.2 OnpeneneHue 3HaunTeNbHbIX yTe4YeK
F.2.1 OcHOBHbIe NonoXxeHusa

MeTogbl onpeaeneHmns 3HaunTenbHbIX yTevek nanoxeHol B E.2.1. OHM AOMKHbI NPUMEHATBCA 47151 HOBOIO
obopynoBaHus, npexae 4em ncnonb3osaTb Metos Mapaxo.

F.2.2 MpuHuun paboTbl

B meToae Mapaxo ncnonb3yetcs cTeknsHHas Tpybka 3agaHHOro pasmepa ¢ BBEAEHHbIM B HE€ MEHUCKOM B
dopme nneHku (aanee - MEHWUCK) AeTepreHTa U CTaHAapTHBIN Cocya YCTaHOBINEHHOTO o6bema.

MpuHUUNUanbHas cxema ucnbiTaHu npmBegeHa Ha pucyHke F.1. Mpwn oTKpbITbIX BEHTUNAX A 1 B gaBneHne B
N30MnMpyoLeM YCTPONCTBE M CTaHOAAPTHOM COCye BCKOpPE AOCTUraeT paBHOBECUS. 3aTeM NpU 3aKpbITbIX
BeHTUNsAX noboe nameHeHve gaBneHUs B U30NMPYHOLLEM YCTPOWCTBE NPUBOAUT K MEPEMELLIEHUI0 MEHMCKA MO
HanpaBneHMIO K MEHbLLEMY 3HAYEHUI0 AaBnNeHns. DTO NepeMeLLeHne oTpaxaeT nameHeHne obbema. Metoza
ncnonb3yeT TpYyoKy MNapako (CM. pUCyHOK F.4), yCTaHOBMEHHYIO Kak NpuBEeAEeHO Ha pucyHkax F.2 u F.3.
CTeknsHHbIe CTEHKM CTaHOapTHOro cocyda 6yayT ObICTPO NMponycKaTb Ny4yMcToe TENMO B U30MNUpyloLLee
ycTponcteo. Cnenyet NnpeanpuHAaTb Mepbl NPeaoCTOPOXKHOCTU ANs NpeoTBpaLLeHUs NOBbILLEHUS
TemnepaTypbl B U30NMPYIOLLEM YCTPOMUCTBE 3a CYET U3NYyYeHUs Tenna oT BHELLHUX UCTOYHUKOB. CMelleHne
MeHucka ByaeT B TakoMm criydae TOYHO COOTBETCTBOBATb U3MEHEHMSM aTMOCepbl B N30NMpyoLLem
YCTPOWCTBE M XapakTepn3oBaTb U3MeHeHne obbema. Ecnv HabniogeHre 3a OTKNOHEHMeM MeHMCKa
npoBeaeHO 3a KOPOTKoe BpeMs, HanpuMmep He Bonee NATK MUHYT, TO KonebaHnammn TemnepaTtypbl U AaBreHus
MOXHO npeHebpeyb.
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PucyHok F.1 - lNpuHuMnnanbHas cxema ucrnblTaHUm
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1 - BeHTUNb A; 2 - cBOOOAHbLIN OT TPEHNSI MEHUCK; 3 - MAHOMETP; 4 - n3onuMpyloee YCTPOMUCTBO; 5 -
CTeKnaHHaga Tpybka;
6 - pe3anHoBas Npobka; 7 - CTaHOAPTHbLIA COCYA M3BECTHOINO 06bema U3 NPo3padYHOro CTekna;
8 - nsonupyroLwunn BeHTUnNb B; 9 - HanpaBneHne K UICTOYHWKY AaBneHns BakkyMa

PucyHok F.1 - MpuHuunuanbHasa cxema ncnbiTaHun

F.3 O6opyaoBaHue
F.3.1 OcHOBHbIe NONoOXeHus

OnwncaHue KOHTPONbHOro 06opyaoBaHus npueeaeHo B F.3.2. [1ns KOHTPOS MOTyT NPUMEHSTLCS TOMbKO
3MeMeHTbl KOHCTPYKLMM, YCTaHOBMEHHbIe Tak, Kak 3TO yka3aHo B JaHHOM pasgerne. [ns Toro, 4Tobbl MeToq
MOT MCNOSb30BaTbCs B YCIOBUSIX MPOU3BOACTBA M B NabopaTopusix, KOHTPOoNbHoe o6opyaoBaHme AOMKHO
noaaBaTbCs BHYTPb YCTPOWCTBA C MUHUMAIbHBIM HapyLLEHWeM ero repMeTUYHOCTU. DreMEHTHI
o6opyaoBaHNsa MOryT BBOAWTLCS M 3aTEM MOHTUPOBATLCS BHYTPY Yepes nepyaToyHbIv nopT anametTpom 152
MM 1nu 6rmskoro pasmepa.

Ecnu B nsonupytoLlee ycTpoNCTBO HEMb3s BBECTU KOHTPONbHOE 060pyAoBaHWe, TO criedyeT NpUMEHATb
apyrvne metogbl (cm. F.3.3).

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep. FOCT P UCO 146LL-7 57
[lna o3HakoMneHus ¢ akmyanbHoU pedakuueld dokymeHma pekoMeHdyem

0dpamumbCs K UCMOYHUKAM oduuuanbHozo onydaukobaHus.

Mo Bo3Hukwum Bonpocam, odpawadmeck: +7 (831) 262 11 30



SIngng i-iTMLL fin

UudpacTpykTypa MHHOBaLWN
F.3.2 NepeyeHb o6opyaoBaHus
F.3.2.1 MeTog Mapaxo npegycmaTpuBaeT UCMONb30BaHMeE criegytowero obopyaosaHus:
a) Tpyoku Mapaxo tuna A;
b) meTpnyeckon wkanel (NpukpennsaeTca);
C) 3aXXMMOB, NPYXWHbI;

d) npobok, pe3nHoBbIX TPYOOK AnamMeTpoM, COOTBETCTBYIOLLMM AnameTpy Tpyoku MNapako (19 Mm unu 21 mm);

€) CTEeKNAHHOro cocyaa m3 npo3payvyHoro crekna oobemom 2500 cm

f) peavHoBON rpyLLM C NUNETKOM (ganee - NuUNeTKa) n TpemMs KnanaHamu.

F.3.2.2 [pyrne aneMeHTbl (AOMKHbI ObiTb B COCTOSAHUM FTOTOBHOCTH):

a) pe3nHoBasl Tpybka BHYTPEHHUM ANAMETPOM 6 MM;

b) U-06pa3sHbiii MaHOMETP U MeMBPaHHbIA MaHOMETP C HYXXHbIM AMana3oHOM LUKarbl;

C) CeKyHOOMep Urn XpoHOMEeTp;

d) uronbyaTbIf KNanaH aAns BBoAa KOHTPONMPYEMOW YTEYKH;

€) NCTOYHVK OaBMeHUs v Bakyyma;

f) usonupyownin BEHTUNb, HanpuMmep AvadparMeHHOro Tuna (BHyTPEHHWI guameTp 6 Mm);

g) npucnocobneHne ns cCoeanHEHUs C BEHTUMNEM (PE3VMHOBBIN LWaHr 1 T.4.);

h) MbINbHLIV pacTBOp AnNst 06pa3zoBaHMs MeHKcKa (CM. pucyHok F.3.4).

F.3.3 KOHCTpyKTUBHbIe Tpeb6oBaHUA

[nsa ncnonb3oBaHna meTtoga Napa)Xo HYXXHO BBOAUTb KOHTPOIbHbIE NPUBOPLI BHYTPb M30NMUPYIOLLEro
ycTponcTea. Tpybka MNapao 1 wkana AomkHbl ObiTb SICHO BMAHLI onepaTopy. st 3Toro MoxeT ObITb
NCNOMNb30BaHO NMIOMUHECLIEHTHOE M3nydeHune (HanpuMep, py4HON akkyMynsaTopHbIN hoHapb). N3onupytowee

YCTPOWCTBO AOMKHO BbITb TakKe OCHALLEHO CpeacTBaMmn N3MEPEHNs AaBneHus BHYTPU YCTPOWCTBA,
Hanpumep membpaHHbIM nnu U-o6pasHbiM MaHOMETPOM. BOMbLUMHCTBO U30NMPYIOLLNX YCTPONCTB UMET
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HECKOMbKO LUTYLLEPOB PasfnyHbIX pa3aMepoB. OTW WITYLEPbl MOTYT UCMONb30BATLCSA A5 YCTAHOBKM CMOTPOBbIX
OKOH 1 obecneveHuns gOCTyna K KOHTPOsbHbIM Npubopam.

Ha pucyHkax F.2 n F.3 npuBeaeHbl TMNOBLIE CXeMbl YCTaHOBKKM NpnbopoB. Ha pucyHke F.2 nokasaHa cxema
pasMeLleHNsi KOHTPONbHOIo 060PYAOBAHMS BHYTPU N30MMPYIOLLLEro YCTPONCTBA, rOTOBOMO ANs
npucoeguHeHus k nobon cncteme. Cxema, NnpuBedeHHasn Ha pucyHke F.3, o6ecnevnBaeTt 60nbLUytO
yHUBepcanbHocTb. CTekNsiHHbIN cocy (9) AormKeH ObiTb N30NMPOBaH, YTOObI YMEHbLUUTL KonebaHus
Temnepatypbl. DunbTp Ha NMHUM BbIXOAa U3 U3ONMPYIOLLEro YCTPOMCTBA 3almiaeT npobooTOOpHUK, YTO
Nno3BONsieT NPOBOANTbL KOHTPOMb 3arpA3HEHHbIX CUCTEM.

PucyHok F.2 - Tnnosasi cxema yCTaHOBKM KOHTPOJSIbHOro 0bopyaoBaHus
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1 - coegMHeEHME U30NMPYIOLLErO YCTPOMCTBA C paboynm TpyOonNpoBOAOM; 2 - CMOTPOBOE OKHO;
3 - pe3nHoBas rpylua ¢ NuneTkon; 4 - peanHoBasd Tpybka; 5 - Tpyoka MNapaxo; 6 - pe3avHoBas Npoodka;
7 - CTEKNSAHHBIN cocyA; 8 - MaHOMeTp; 9 - N30NMPYIOLLNIA BEHTUMb;
10 - UICTOYHUK AaBNEHUst UNK Bakyyma

PucyHok F.2 - TunoBas cxema ycTaHOBKW KOHTPOJIbHOTrO 060pyaoBaHus

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
[lna o3HakoMneHus ¢ akmyanbHoU pedakuueld dokymeHma pekoMeHdyem
odpamumbCs K UCMOYHUKAM oduuuanbHoz2o onydaukoBaHus.
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PucyHok F.3 - Tunosasa cxema yCTaHOBKW KOHTPOSIbHOro o6opyaoBaHMa C ero
pacnonoXeHMeM BHe U30NNPYIOLLErO YCTPOMUCTBA
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1 - nsonupytoulee yctponcteo; 2 - HEPA cdunbTp (onuus); 3 - MaHOMeTp; 4 - pe3nHoBas Tpyoka;
5 - nuneTka; 6 - M30nMpYyOLWLMIA BEHTUNB; 7 - TpyOKa Mapaxo; 8 - pesamHoBas npobka; 9 - N30NMpoOBaHHbIN
CTEKNsHHbIN cocy; 10 - UCTOYHUK AaBMNeHNs UK BakyyMma

PucyHok F.3 - TunoBasi cxema yCTaHOBKM KOHTPOSbHOrO 060pyaoBaHus

C ero pacronoXeHnem BHE M30MNMPYIOLLErO YCTpoCTBa

Ecnu onpepeneHve yTeuek N3onupyoLLero ycTpoMcTea NpoBoAUTCS B COOTBETCTBUM C MeToAoM lMapaxo, To
nraH unM nepeyveHb nokasatenen Unm To 1 Apyroe AOMKHbI BKIOYaTh B cebs:

a) UCTIBITAHUS HA YTEUKY - [Ta (mpu MONOXXKUTENBHOM JIABICHUN);
b) MakcuMasbHast ”THTEHCUBHOCTh YTEUKH - 00beMHBIN TIPOIIeHT/4ac (MPH OTPUIIATETILHOM JIaBIICHHUH )
AN

- 00beMHBIN TIPOIIeHT/4ac (TIPH MMOJIOKUTEILHOM JIaBJICHHH).
F.3.4 NoaroTtoBka o6opyaoBaHus

Tpy6ka Mapgxo (cm. pucyHok F.4) npeactaenseT cobon LMNMHAP AN HaxoxXaeHUs B HeM MeHucka. [ns
cB0OOAHOro NnepemelleHnss MeHncka Tpybky Mapaxo cnegyeT TWaTenNbHO BbIMbITh BbICOKOKAYECTBEHHbLIM
MOILLMM pacTBOPOM, CMOMOCHYTb YNCTOM BOOOMNPOBOAHOM BOAOW U OCTaBUTb BHYTPEHHIOK NOMOCTb BO
BNakHOM COCTOSIHWUM BMMOTb A0 NPUCOEANHEHNS Yepe3 NpobKy K CTaHAApTHOMY CTEKISIHHOMY cocyay.
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PucyHok F.4 - Tpy6ka Mapaxo (tun A)
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1 - wkana; 2 - 3aXuM; 3 - ypOBEHb XNOKOCTUN B paboyem COCTOSIHUM

PucyHok F.4 - Tpybka Mapaxo (tvn A)

CTeKknsiHHbIN cocy AOIMKEH MMETb YCTaHOBIEHHbIM 06beM (06bi4HO 2500 cm mnn 2700 cm ) 1 BbiTb
YUCTBIM U CyXUM. HekoTopoe KONM4ecTBO KOHAEHcaTa crieayeT ucnaputb 4o Havana pabotbl. OH Takxke
MOXET CaM UCnapuTbCsl BO BpeMSA UCMbITaHMI. Heo6xoamMMo MCnonb3oBaTh YNCTLIV CTEKMSHHBIN cocya. He
cnegyeTt MCMNONb30BaTh COCYAbl U3 LIBETHOMO CTekna.

Onsa o6pasoBaH|/|;| MeHUCKa B q)opme NJIEHKN Unn ny3blpbka HYXXHO HebonbLLOE KONMNYECTBO MbIfIbHOIO

pacTtBopa (okono 5 cm ). OH MOXeET ObITb NPUTOTOBIEH U3 XXMUAKOIO XO35MCTBEHHOIO BbICOKOKAYECTBEHHOIO
MbIfia M YNCTOW BOJOMNPOBOAHON BOAbLI B cOOTHOWeEHUN 50:50 no o6bemy. Kommepueckne getepreHTsl n
OelleBble XNOKOCTU MOTYyT OCTaBMATb 0cadku B TpyOke NapaKo, UTO MOXET Bbi3biBaTb CONPOTMBIIEHNE
OBWXKEHNIO MeHMUCKa 1 BbITb MPUYUMHON NOMNy4eHnst oMBOYHbIX pedynbTaToB. CpeacTea nyyllero kadectsa
cogepxaTt cMaumBatome obdaBkn. AnNbTepHaTUBOM SBMISIETCA NPUMEHEHNE XNOKNX UHONKATOPOB YTEYEK.
YT1o0Obl 06nerynTb HabngeHne, o4eHb akkypaTHO MOTyT BbITb UCNONb30BaHbl KpacuTenu (Hanpuvep
WHOMKATOPHbIE YepHMMIa UK MPOHUKAOLLAsA Kpacka XOpOoLLEero Ka4yecTsa).

PeanHoBas npobka (19 mm) gomkHa obecneyunTb NAOTHY YCTaHOBKY TpyOku MNMapaxo no LeHTpansHou ocu
ropsioBuMHbI COcyaa. YcTaHoBneHHas Tpybka MNapoxo gomkHa ObiTb crierka BblABUHYTA, YTOOLI ObIN BUAEH ee
KoHeLl,.

CTaHaapTHLIN cocyn B 3TOW KOHUIrypaunm AomkeH ObiTb M30NMpoBaH, YTobbl CBECTU K MUHUMYMY KonebaHus
TemnepaTypbl. Vicnonb3oBaHWe BCTPOEHHbIX B NIMHUIO Tovek oTbopa npob, 3awmiieHHbix HEPA cdunbtpamu,
NO3BOMNSET NPUMEHATL 3TOT METOA AN 3arpsi3HEHHbIX CUCTEM M NMPeaoTBpaLLaeT BO3MOXHOE 3arpsi3HeHMe oT
KOHTPOMbHOro 06opyaoBaHNS.
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CBoOoaHbIN KOHeL, Tpyoku MNapmko coeanHsieTca ¢ TECTUPYEMbIM YCTPONCTBOM MMOKNM
NONUBUHUIXITOPUAHBIM LUTAHFOM MUHUMANbHOW OJUHBbI.

B HEKOTOpbIX Cry4asix MUHTEHCMBHOCTb YTEYKM He yaaeTcs onpeaenuTb. YTobbl NonyyYnTh NpeacTaBUTENbHbII
pes3ynbTaT UCMbITaHWI, CNeayeT co3aaTh HEKOTOPYHO YTEeYKY C MOMOLLbIO MrofbYaToro KranaHa XopoLlero
KayecTBa, yCTaHaBNMBAEMOro B U30JMpYtoLLEE YCTPOMUCTBO NMGO B KOHTPOSIbHOE 06OpyAoBaHME.

N3onupytoLme ycTponcTBa YacTo UMEDT NPo3payHyto CTPyKTypy. o4 BNMsiHMEM YCrOBMI UCMbITAHWIA
BMAMMAs yTeyka MOXeT konebaTbcs B 3aBUCMMOCTU OT CTEHOK MM OKOH M30NMPYIOLLIErO YCTPOMCTBA.
Hanpumep, Npy HanM4mMmn yTeykn B M30NMPYIOLLEM YCTPONCTBE C OKHaMUN 13 NNACTUKOBOW MSIEHKM 3TN OKHa
npornbatoTcs Npu nposeaeHun koHTpons. KonebaHna atMocdepHOro AaBneHns MoryT ObiTb MPUYNHON
3HaYMTENbHOro M3MeHeHUsi o6bema M30NMPYHOLLErO YCTPOMCTBA. BnnsHue okpyxatowein TeMnepaTtypbl 1
AaBneHust OMKHO ObiTb CBEAEHO K MUHUMYMY, W NioBble M3MEHEHNS OOMMKHbI ObiTb 0hOPMIEHbI
[OKYMEHTasbHO.

F.4 NpoBegeHne ucnbiTaHUM
F.4.1 NMoaroToBka Tpy6ku Mapaxo

CnepyeT HanonHWTb Tpyoky Mapako MbINbHBIM PacTBOPOM Tak, YTOObI €ro ypoBeHb 4OCTUran nonoBuHbI
cchbepuryeckoro cocyaa (CMm. pucyHok F.4). 3axnmamm cnefyet npukpenuTb Lkany. 3atem cnegyeT coeaMHUTb
BEpXHUI koHel, U-obpasHoii TpybkM ¢ cocyaom Yepes pe3nHOBbLIN WaHr ¢ nuneTtkon no F.4.3,
pacrnonoXeHHOW CHapY>xu1 nsonupytoLlero ycrponcrea. CTeknsiHHyto TpyOKy yepes pe3vHOBY NpPobKy
cnenyeT BCTaBWUTb B CTAHOAPTHbLIA COCYA.

Mpu cTabunbHbIX YCNOBUSIX, FePMETUYHOM U30SIMPOBAHHOM YCTPONCTBE U KOHTPOSIbHOM 3HaYEHUN AaBreHNs
B HEM JIErKMM HaXaTUEM Ha Pe3VHOBYIO rpyLly crefyeT co3faTh ny3blpek U 4OOUTbLCS TOro, YToGbl MEHWUCK
3aHsM NoroXeHve Ha NepecedyeHny AByX U3MepUTENbHbIX NMOMOCTeN CTEKNsSHHON Tpyoku. CrnegyeT
nocTeneHHo ocnabnaTe AaBneHne Ha Pe3nHOBYIO rpyLLy, YTOObI MEHUCK OCTaBarcs Ha npexHem mecte. Mpu
BbINOJIHEHUW Onepauuy Heob6XxoaUMO Nerko npukacaTtbes K rpywe. MNunetka MmeeT Tpy KrnanaHa, BCTPOEHHbIX
B KOHCTpYKLUMt0. [Mpy BBEAEHMM MY3blpbKa HY>XHO ONEPMPOBaTL COOTBETCTBYHOLLUM KIlanaHoM.

CnepyeT HabnwoaaTb 3a noBeAeHMEM MeHucka. Ecnv nosbileHne gaBneHnst NpoucxoauT Npy KOHTpore npu
oTpuuaTenbHOM AaBneHUN, TO MeHUck ByaeT npornbaTbes BAOMb NOMOCTU NO HanpaBreHnto K CTaH4apTHOMY
cocyay. Ecnu noBbllweHre AaBneHus UMeeT MecTo Npu KOHTPOSe NPU NOBbILLEHHOM AaBNEHUN, TO MEHUCK
OyaeT BbIrM6aTbCs B CTOPOHY OT CTaHAapTHOro cocyaa.

F.4.2 NMopsapok npoBeaeHUst UCNbITaHUN

McnbiTaHns MHTEHCUBHOCTU YTEYKM OO0JKHbI NPOBOANTLCA ONA Ka)XX4oro n3onupyrLwiero YCTDOIZCTBa npu
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NOJTIOXUTESNIbHOM AaBJieHUN BHYTPU Hero. AHanornyHbim o6pasoM OOJDKHbI MPOBOANTLCA UCNBbITAHUA U MPU
oTpuuaTenbHOM gaBlieHUN.

Mpw npoBeaeHUN UCNbITAHUI cCneayeT:

a) TWaTenbHO OYUCTUTb BCE 3NIEMEHTLI, KOTOPbIE AOJIKHbI YCTaHABNIMBATLCA B M30NUPYIOLLIEE YCTPONCTRO,
ybeounTbes, 4YTo TpyOka MNapaxo TwaTenbHO oYMLeHa 1 yBnaxHeHa cornacHo F.3.4, 3anonHuTb cocyq
[OCTaTOYHbLIM KONIMYECTBOM pPacTBOpPa; MNOMOXEHWE CTaHAAPTHOro cocyaa u Tpyoku MNapako OOMmKHO ObiTh
TakMM, 4TOObI Yepe3 CMOTPOBYHO NaHenNb MOXHO OblNO XOPOLLO BUAETH MOMOXEHNE MEHUCKA;

b) sarepmeTnanpoBaTb N30NUPYIOLLIEE YCTPONCTBO U, MNOMb3ysACb COOTBETCTBYHOLMMN NpUCNocobrieHmnsimMu,
yMeHbLIaTb UM YBENUUMBATL AABMNEHNE Tak, Kak 3To TpebyeTca npn NpoBeAEHUN UCTbITaHUNA; KOHTPOJSIbHOE
naeneHune gomkHo 6biTe 1000 Ma nnn cooTBeTCTBOBaTL TPEOOBAHMAM AOKYMEHTA (4OroBopa);

c) BblaepkaTtb npumepHo 30 MUH, 4TOGLI Bce 06opyaoBaHMe NpMobpeno oAMHaKoBYy TeMMnepaTypy;

d) OCTOpPOXHO CXUMas rpyLly NUMNeTku, BBECTU B TPYOKy MNapmpko nysbipek, YToObl MEHUCK AeTepreHTa 3aHsn
MONIOXXEHWE Ha NepeceyeHnn ABYX NU3MEPUTENbHLIX MOOCTEN TPYOKM, OCTOPOXKHO OcnabuTb HaxaTue Ha
rpywy Tak, 4To6bl MEHUCK HE U3MEHMIT CBOETO NOSIOXKEHMS:

- €CNY U30MnUpYyloLLEE YCTPOWCTBO HAXOAMTCS NPY OTPMLATENBHOM AaBNEHUN Y HEFEPMETUYHO, TO My3bipek
OyneT ABUraTbCA BAOMb HAKMOHHOM nonoctu Tpybku MNapako No HanpaBneHuto K cTaHaapTHOMY COCYAY,

- ecnu nsonupytollee YCTpONCTBO HaxoauTCH Npu N3bbITOYHOM AaBMNEHUN N HErepMeTUYHO, TO My3blpek byaeT
OBUratbCs BOOSb NOMNOCTU TPpyOKM MNMagxno no HanpaBneHUo K BHYTPEHHEMY 0OBbEMY U30NUPYHOLLETO
YCTPOWCTBA,;

€) KaK TONbKO My3blpek 06pa3syeT poBHbI MEHUCK B TpybKe, crieqyeT 3admMKeupoBaTh BpeMsl ABUKEHUS
MEHUCKa M OTMETUTb ero Nporné, Npu 3Tom creayeT yoeanTbCs, YTO 3TO HE BTOPUYHbIN My3bIpek,
MPOCKOYMBLLNIA U3 cOCyAa MU U30NNPYHOLLIEro YCTPONCTBA; ABUXKEHNE MeHncka B Tpybke Mapako MoxeT
NpoUCXoauTb MoA BIUSIHUEM HaxoAswerocs B6rm3m KoHLa TpyOKM BTOPUYHOIO My3blpbka 13 CTaHAapTHOro
cocyaa unv Bo3ayLWHOW cpeabl M30NMPYHOLLErO YCTPONCTBA; yOeanTbesi, YTO BTOPUYHBIE MY3bIPbKU UCYE3NW [0
Hayana oTcyeTa NOMOXEHUS MeHNUCKa; B 060MX criydasx ny3blpbku MOryT ObiTb pa3pyLleHbl C MOMOLLLHO
nuneTku;

f) nsmepuTb CMelLleHne MeHncKa B Nepuos BpemeHu oT 3 4o 5 MUH 1 3anucaTtb pesynbTaThbl:
- €CNU CMeLLEHNE HEPA3NNYUMO, TO CrieflyeT BBECTM HEBOMbLLYIO YyTEUKy B NPUEMIIEMOM pa3Mepe, OTKPbIB

KaKoM-HMOyAb WTYLEp, UK C MOMOLLbIO UrofibYaToro KrnanaHa, yCTaHOBIIEHHOTO Asi 3TOW Lenu; 3atem
crnegyeT NpUCTYNUTb K 0DOPMITEHUIO AOKYMEHTa (NpoTokorna);
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g) ochopMnTb pesynbTaTbl MPOTOKONOM KOHTPONSs, (opMa KOToporo npuseaeHa B F.5.4.

B npouecce koHTponsa npubnunantensHas MHTEHCUBHOCTb YTEYKM OLIeHMBaETCs B Nepuof BpeMeHun ot 2 4o 3
MUH. BbiCTpoe ABuMxXeHWe ny3bipbka CBUAETENbCTBYET O NPEBbILLUEHUM A0NYCTUMOro 3HaYeHus. PesynbTathl
Takoro ucnbitTaHmsa He ocpopmnsaoTcd. Ecnv obopyaosaHue ucnonb3yeTcs BO BpeMsi Noucka yredek, To OHO
MOXET BbISIBUTb CHUXXEHWE UHTEHCUMBHOCTY yTeYeK Npu YyCTPaHEHUM HEMMOTHOCTEN.

[MoToKk BO3AyXa B MECTe YTeUKN MOXET ObITb HEOQHOHaMNpPaBneHHbIM. OTO, B YaCTHOCTU, CNpaBeaniMBo Ans
HEeCMIOLWHOW repmMeTU3anumn ¢ NOMOLLbIO CarbHUKOBOW HAaOMBKMU.

F.4.3 Ucnonb3oBaHue NUNeTku

lMuneTka npeacTtaBnseT cobon pe3vHOBYIO rpyLUy, CHAGXEHHYIO TPeMS CTEKNAHHbIMU LLAPOBbIMU KrianaHamu
(cMm. pucyHok F.5). MNpu BBeaeHUM Ny3sbipbka B LEHTP N3MepUTenbHbIX Nonocten Tpyoku MNapaxo cneayer:

a) ybeantbcHa B TOM, 4YTO B COCye HaxoauTCs OCTaTOMHOE KONMYecTBO pacTBopa;

b) ocTopoXHO cxxaTb pyKon pe3nHOBYIO rpyLly, 4Tobbl co3gaTb HebonbLLOe AaBMneHue;

¢) 6onbwMM M yka3aTenbHbIM NanbLamMy ApYro pykM O4eHb OCTOPOXHO CXaTb krnanaH A, 4Tobbl co3aatb
AaBrneHue B Tpybke MNapmxo, ogHOBpeMeHHO Habnogas 3a BO30eNCTBMEM Ha MblfbHbIN pacTBop;

d) npekpaTuTb CXUMaTb KrnanaH A 1 pe3nHOBYIO rpyLUy, Koraa nysbipek 6yaet chopMmnpoBan;

f) ckaTtb knanaH R, 4Tobbl cOpoCUTL OCcTaBLUEecs AaBleHNE B Pe3MHOBOW rpyLue

PucyHok F.5 - Cxema nuneTtku

16

1 - HanpaBneHue B aTMocdepy; 2 - knanaH R; 3 - pe3nHoBas rpywa; 4 - knanaH A; 5 - knanaH M;
6 - HanpaBneHue k Tpybke MNapoxo
lMpumeyaHue - KnanaHbl ABNAOTCA HOPManbHO 3aKPbITbIMMU.
PucyHok F.5 - Cxema nuneTku

He sBasemca oduuuanbHol nydaukayuel U HOCUM UHGOPMAUUOHHBLIU Xapakmep.
[lna o3HakoMneHus ¢ akmyanbHoU pedakuueld dokymeHma pekoMeHdyem
odpamumbCs K UCMOYHUKAM oduuuanbHoz2o onydaukoBaHus.

Mo Bo3Hukwum Bonpocam, odpawadmeck: +7 (831) 262 11 30

FOCT P UCO 14644L-17 6k



SINgng i-iTiL i

UudpacTpykTypa MHHOBaLWN

F.5 O6paboTka pe3ynbtaTtoB
F.5.1 O0wme nonoxeHns

CneayeT NpUMEHSTb TONMbKO aTTeCToBaHHOEe 060pyaoBaHME YCTAHOBIEHHbIX Pa3MepPOB N XapakTepUCTUK.
basoBbIn MeTO pacyeTa MHTEHCUBHOCTM yTeuku npuBedeH B F.5.2.

F.5.2 ®opmyna ana pac4yeta

YacoBasi MHTEHCMBHOCTb YTEYKM BblUMCHSIETCS NO hopmyrie

_ 4,d60

o E

roe - nnowaab nonepeyYHoro ceveHns Tpybku Mapgko, cMm

- CMeLleHMe MeHUCKa B Tpyoke, cMm;

- o6bemM cTaHOapTHOro cocyaa, cM  (CTeknsiHHble kKonbbl o6bemom 2500 cm unm 2700 cm  );

- BpemMAa ucnbltaHna, MUH.

BHyTpeHHU gnameTp aTTecToBaHHON Tpyoku Mapaxo paBeH 4 MM, Nowagb NonepeyHoro ceveHms () -
0,126 cm , HO NO NpakTU4YeckMMm coobpaxeHusm npuHumaeTcs 0,127 cm . CnegoBaTenbHO, CMELLEHME
Ap'd ,

, CM, MEHUCKa B pr6|<e CcooTBEeTCTBYEeT NSBMEHEHUIO obbema CM

F.5.3 NMpumepsbl

Mpu cmelweHnn meHncka Ha 0,8 cm B TeYeHue NATM MUHYT N 06beMe CTeknsiHHoM Konbel 2500 cm  vacoBas

WHTEHCUBHOCTb YTEYKM  , 4  BbIYMCIIAETCS MO hopmyre
Hon 0,127:0,8:60 =4,88'10"4
25005

Mpu cMeLleHMn meHncka Ha 1,0 cM B TeYeHue NATU MUHYT U o6beMe CTeknsiHHoM konbbl 2700 cm  yacoBas
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WHTEHCUBHOCTb YTEYKU , 4 , BbluMCnseTcs no dopmyrne
0,127-1: 60 =
e = 564107
27005

Mpu cmelleHnn MeHncka Ha 1,5 cm B Te4eHUe Tpex MUHYT U 00beme cTeknsaHHOM konbbl 2700 cm  yacoBas

MHTEHCUBHOCTb YTEYKU , 4 BblHUCIAETCA NO cbopmyne
g, - Q21560 o
27003

F.5.4 OchopmneHue pe3ynbTaToB UCTMbITAHUNA

F.5.4.1 OcHOBHbIE NOMNOXEHUSA

Mopsagok ohopmMneHnsa pesynbTaTtoB UCNbITAHWIA 3aBUCUT OT Tuna obopyaoBaHus, obbema, noanexailiero
KOHTPOJ0, 1 AOMYCTUMOIM MHTEHCUMBHOCTK yTeukn. B F.3.2 npuBefeHbl OCHOBHbIE pa3mepbl 060pyaoBaHuS.
Mcnonb3oBaHme TOMbKO aTTECTOBAHHOIO (CornacoBaHHOro) obopynoBaHunst No3BonsieT opoOpMUTL NPOTOKOS B
COOTBETCTBUM C TpeboBaHUsAMU, NPeayCMOTPEHHBIMU KOHTPAKTOM UMK APYTMM JOKYMEHTOM.

Mopsagok paboTbl n3noxeH B pasgene F.4. Ecnu yTeyka nogaaetca obHapy>KeHUto, TO OHa COMPOBOXAAETCA
cMellleHeM MeHuncka B Tpybke MNapoxo. YTeuka n3onupytoLlero yCTpoucTea MoXeT He 0BHapyXmnBaTbCcsa aTMM
MeToAoM, ecnu nepuod HabnoaeHNst He NpeBbillaeT PEKOMEHA0BAHHOIO BPEMEHN MATU MUHYT. OTO He
O3HayaerT, YTo M3onupyroliee yCTpoOMCTBO repMeTUYHO, U B MPOTOKOSE KOHTPONSA He JOMKHO YKa3blBaTbCs, YTO
yTeyka He nogaaeTcs 0bHapyKeHUIo.

Ecnu nsonupytoLlee ycTponCcTBO HErepMeTUYHO U yTeuka He onpeaenseTcs 3TMM MeTo40M, TO NyTem
OTKpbIBaHUSA KranaHa, cneumanbHO yCTaHOBINIEHHOMO C 3TOW Lenbio, AoMkHa ObITh BBeAEHa npeaensHo
gonyctnmas yteuka (cMm. F.4.2). lNMocne npuemnemoro cMmelleHns MeHncka, Habnogaemoro n oukcnupyemoro
3a onpeferneHHbIN Nepuoa BpemMeHu, knanaH gormkeH 6biTb 3aKpbIT, U CMeLLeHNe MEHUCKA AOMKHO
npekpatuTbes. [Npoueaypa gomkHa 6biTb NpoBegeHa NOBTOPHO. B npoTokone MoXeT ObITb yKasaHo, YTo
NoAnNMHHasa MHTEHCUBHOCTb YTEYKM He NpeBblllaeT BBEAEHHOW yTeukun 1, cnegosaTernbHO, ABNAeTCs
ponyctumont. B Tabnuue F.1 npuBeaeHbl pekomeHayeMble 3Ha4eHUsS1 CMELLIEHMSI U UHTEPBAoOB BPEMEHN.

B F.5.4.2 npuBeaeH npMmMmep nNpoToKoNa UCNbITaHUN U30NUPYOLLUX YCTPONCTB. NMpn 0BHapyKeHUM yTeukn
pekoMeHayeTcs MCNonb30BaTh ABa UNun Tpyu oT4yeTa. Ecnun 3HaYyeHus yTeukn HaxoaaTcs B JONYCTUMbIX

npegenax, To cneayeT onpeaenuTb CpeaHee 3HaYeHNE YTEYUKMN.

F.5.4.2 Npumep npoTokona nchbiTaHui
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MpoTokon

Onpe,qeneHvle 4acoBOW MHTEHCUBHOCTMU YTEe4YKn meTtogom I'Iap/:pKo

Jata xoHTpOIIA Howmep konTpakTa

N3rorosurens

Mecto npoBeaeHUs] KOHTPOJIA

Howmep ueprexa

O003HaYeHNE U30JUPYIOIIETO YCTPOCTBA

JlaBieHue py KOHTPOJIE H30IUPYIOLIEro YCTPOHCTBA k[la nonoxxurensaoe

I[aBJ'ICHI/Ie B M30JIMPYHOLIEM YCTPOﬁCTBC Ipu OMNpeaACICHU NHTCHCUBHOCTH YTCUKHU klla OTpULATCIIBHOC

kIla moyoxxurenpHOE

MaxkcumanbHO JOIyCTUMAs 4acoBasi CKOPOCTb YTEUKH Makc.

OO0BeM CTaHAAPTHOTO COCYAA

BpeMﬂ Ha4daJia KOHTPOJIL 3aBCPUICHU

(xorja MOCTUTHYTO CTAaOMIILHOE COCTOSIHHUE)

CwMelieHre MEHHCKa B TpyOKe
Howmep JlaBmenue Hab6momaemoe Bpewmsi, B Teuenune UacoBast HHTEHCHUBHOCTh
UCTIBITAaHHS (monoxuTeNbHOE CMEIllEHHEe , CM KOTOpOro HalJIromaeTcs
yI€UKH  , 9
/oTpUIaTENBHOR) CMEILICHNE, , MUH

YacoBas MIHTEHCUBHOCTb YTE€4KU BblHUCAETCA NO (bopmyne

_ 4,d60

rmue - CTaHIAPTHBIN 00BeEM cM

- TUTOIA]Th TTOTIEPEYHOTO CEUCHMUS 0,127 cm;

- HaOII0aeMOe CMEILEHUE CM

- Bp€Ms, B TCHCHHUEC KOTOPOI'o Ha6moz[aeTc;1 CMCIICHUC MMH.

Cpe}leIH JacoBasi MHTCHCUBHOCTD YTCUKU

Pesynbrat KOHTpOIS* (MTpHEeMIIeMBbIil)

(HeTIpreMITeMBbIi)

* HeHyxHOe 3a4epKkHYTb

Pacuer npoussen ITonnuce

IIporoxon nposepui ITonmuce
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F.5.5 3HayeHMe YacOBON UHTEHCMBHOCTMU YyTEUYKU

Tabnuua F1 - 3HavyeHnsa 4acoBOW MHTEHCMBHOCTU yTeukn ans Tpybku MNapopxko Tuna A

CmMenienue, cM Bpewms HaOmroeHns, MUH
1 2 3 4 5
0,2 0,00060 0,00030 0,00020 0,00015 0,00012
0,3 0,00091 0,00045 0,00030 0,00022 0,00018
0,4 0,00121 0,00060 0,00040 0,00030 0,00024
0,5 0,00152 0,00076 0,00050 0,00038 0,00030
0,6 0,00182 0,00091 0,00060 0,00045 0,00036
0,7 0,00213 0,00106 0,00071 0,00053 0,00042
0,8 0,00243 0,00121 0,00081 0,00060 0,00048
0,9 0,00274 0,00137 0,00091 0,00068 0,00054
1,0 0,00304 0,00152 0,00101 0,00076 0,00060
2,0 0,00608 0,00304 0,00202 0,00152 0,00120
3,0 0,00912 0,00456 0,00303 0,00228 0,00180
4,0 0,01216 0,00608 0,00404 0,00304 0,00240
5,0 0,01520 0,00760 0,00505 0,00380 0,00300
6,0 0,01824 0,00912 0,00606 0,00456 0,00360
7,0 0,02128 0,01064 0,00707 0,00532 0,00420
8,0 0,02432 0,01216 0,00808 0,00608 0,00480
9,0 0,02736 0,01368 0,00909 0,00684 0,00540
ITpumeuanue - [Ipuban3uTEeNnbHBIC TaHHBIE OTHOCATCS K CTaHAApTHOMY cocyny oobemom 2500 cm .

MpunoxeHnue G
(cnpaBo4HOE)

CBefaeHnsa o0 COOTBETCTBUM HaALMOHanNbHbIX cTaHOapTOB Poccuimckon
denepaunm CCbiNOYHbIM MeXayHapoaHbIM (permoHanbHbIM) cTaHgapTam

O003HaueHne CCHITIOYHOTO O06o3HavyeHre 1 HAMMEHOBAHNE HAITMOHAIBHOTO CTaHIapTa
MEXTYHAPOIHOTO CTaHIapTa

HCO 10648-2:1994 *

MCO 13408-1:1998 I'OCT P MCO 13408-1-2000 AcenTrueckoe MpOU3BOJICTBO MEAUIIUHCKOM
npoaykuuu. Yacte 1. OOnue TpeboBaHus

HCO 14644-1:1999 I'OCT UCO 14644-1-2002 Yuctpie TOMENIECHUS U CBSI3aHHBIE C HUMH
KoHTponupyeMsle cpeabl. Yacts 1. Knaccudukanms 9ucToTs BO3IyXa

HCO 14644-2:2000 TI'OCT P UCO 14644-2-2001 YncTele MOMENIEHNS U CBSI3aHHBIE C HUMH

He aBnsemca oduuuansHol nydaukauuel U HOCUM UHGOPMAUUOHHLIU XQpaKmep. @
[lna o3HakoMneHus ¢ akmyansHoU pedakuyuel dokymeHma pekoMeHdyeM =
odpamumbCs K UCMOYHUKAM oduuuanbHoz2o onydaukoBaHus.
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KOHTpoJpyemblie cpeabl. YacTh 2. TpeOoBaHUS K KOHTPOIIO M MOHHTOPUHTY IS

nonTeepxkaeHus nocrogauoro cootrerctBuga [OCT P ICO 14644-1

NCO 14644-3:2002 *

HCO 14644-4:2001 T'OCT P UCO 14644-4-2002 YucThle HOMEIIECHUS U CBI3aHHBIE C HUMU
KOHTponupyemsbie cpeapl. HacTs 4. [IpoexkTupoBaHue, CTpOUTEIHCTBO U BBOJ B
IKCILTyaTalHIO

MCO 13408-1:1998 T'OCT P UCO 14644-5-2005 YucThle HOMEIIECHUS U CB3aHHbIE C HUMU
KOHTpoJupyemsbie cpeapl. HacTs 5. Dkcmryaranus

MCO 14698-1:2003 TOCT MCO 14698-1-2005 YucTele MOMEILIEHHUS U CBI3aHHbBIE C HUMHA
KOHTpoJmpyemblie cpenbl. KonTpons 6no3arpssnenuii. Yacte 1. OOmue NpUHIHAIIB 1
METOJIBI

MCO 14698-2:2003 TOCT HCO 14698-2-2005 YucTele IOMEILIEHHUS U CBI3aHHBIE C HUMH

KOHTpoJpyemble cpeabl. KoHTpois Ono3arpssnenuii. YacTh 2. AHaJIN3 JaHHBIX O

OMO3arps3HEHUAX

* COOTBCTCTBYIOHII/Iﬁ HaIlMOHAJIbHBIN CTaHAapT OTCYTCTBYCT. I[O €T0 YTBECPKACHUSA PEKOMCHAYETC UCITIOJIL30BATh

TIepEBO/I HA PYCCKHUM S3BIK IAHHOTO MEXKTyHAPOJIHOTO cTaHaapTa. [lepeBoa MaHHOTO MEKIyHAPOIHOTO CTaHIapTa

Haxonutcs B PenepaabHOM HHOOPMAIMOHHOM (OH/IE TEXHUIECKIX PErTaMeHTOB U CTAaHIApTOB.
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[2] 1SO 13408-1:1998
[3] 1SO 13408-5:2006
[4] 1SO 13408-6:2005
[5] 1SO 14644-5:2004
[6] EN 12296:1998
[7] EN 12298:1998
[8] EN 12307:1998

[9] EN 12469:2000
[10] ENV 1631:1997

[11] AECP 59

[12] AECP 1062

[13] BS 3636:1963
[14] IEST-RP-CC0028:2002

[15] NF 0137/1

[16] SEMI E19-0697:1997
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