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MNpeancnosne

Llenn n npuHuunel ctaHgaptTusaunmn B Poccuiickoin ®efepauum yctaHoBneHbl defepasbHbiM 3aKOHOM
oT 27 gexkabpsa 2002 r. 184-®3 «O TeXHNYECKOM peryimpoBaHun», a npasuna NpUMeHeHNa HaunoHabHbIX
ctaHgapToB Poccuiickoii ®epgepauun — FOCT P 1.0—2004 «CtaHpapTtu3auns B Poccuiickoii ®epepauuu.
OCHOBHbIE NOMTOXEHNA»

CeefleHus o cTaHfapTe

1 NMOATOTOBJIEH O6wecTBOM C OrpaHUYEHHON OTBETCTBEHHOCTbID «®apmcTtep» (OO0 «dapMmcTep»)
Ha OCHOBe ayTeHTUYHOro nepeBoda Ha PYCCKUI A3blK, OCyl,ecTBNeHHOro O6WwecTBOM C OrpaHUYEeHHON oT-
BETCTBEHHOCTbI0O «Hay4yHo-npon3BoacTBeHHas upma «BuHap» (OO0 «HM® «BuHap»), mexayHapoaHOro
cTaHfapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHu4yeckuMm KOMUTETOM no cTaHfapTusauum TK 383 «CTtepunumsauma MeauLMHCKOW npo-
AyKumnmn»

3 YTBEP)X/JEH 1 BBEAEH B IEVNCTBWE Mpukasom ®efepanbHOro areHTCTBa N0 TEXHNYECKOMY pe-
rynMpoBaHuio n metponorum ot 12 nonsa 2012 r. No 182-ct

4 HacToslwunii cTaHAapT MAEHTUYEeH MexayHapoaHomy cTaHgapty NCO 15882:2008 «CTtepunusauns
MeAMLMHCKOW npoAaykunn. Xumuyeckne MHAMKATOPbl. PYKOBOACTBO MO BbIGOPY, MCMNOMbL30BAHWIO U WHTEp-
npetauun pesynbtatos» (ISO 15882:2008 «Sterilization of health care products — Chemical indicators —
Guidance for selection, use and interpretation of results»)

5 BBEJEH BIMEPBbIE

NHdopmanms 06 MU3MEHeHUAX K HacT oAl eMy cTaHgap Ty Ny6/MKyeTCsl B @XXeroAHo U3faBaemMom UH-
chopmaLMoHHOM yka3zaTene «HaunmoHanbHble CTaHAapThi», @ TEKCT U3MEHeHW 1 NonpaBoK — B eXeMe-
CSUHO U3aBaeMblX MHPOPMALMOHHBIX yKa3aTenax «HaunoHanbHble cTaHgapThi». B cnyyaB nepecMoTpa
(3aMeHbl) UM 0T MeEHbl HACTOsILLEero cTaHAaapTa cooTBeTCTBYLUee yBefoMeHne byseT ony6/1MKoBaHO
B €XXEMEeCAYHO N3jaBaemMoM MH(pOpMaLNOHHOM YKa3aTene «HaunoHanbHble cTaHAapThi». COOTBeTCTBY-
lowaa nHpopmauns, ysegoMneHne n TeKCTbl pa3meLlalnTCa Takxe B UHpOpMaLMoHHO cucTemMe obLero
Nnosib30BaHUA — Ha oduumanbHoOM caliTe ®efepanbHOro areHTCcTBa N0 TEXHUYECKOMY peryimpoBaHuio u
MeTposiornv B ceTun HTepHeT

© CraHgapTuHopm. 2013

HacTosiwuit cTaHAapT He MOXeT 6bITb NO/IHOCTLIO MU YACTUYHO BOCMPOM3BEAEH, TUPAXNPOBAH M pac-
NMpOCTpaHEeH B KaYecTBe ohuumManbHOro nsgaHna 6e3 paspelleHns defepasbHOTO areHTCTBa N0 TEXHUYECKo-
My perynupoBaHuio n MeTposioruu
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BBepeHve

HacToswwmii ctaHgapT npeacTaBnsieT PyKOBOACTBO NO BbIGOPY, MCMONb30BaHUIO U MHTepnpeTauun pe-
3y/bTAaTOB KOHTPOS XMMWYECKUMU WHAMKATOPaMW, nNpefHasHauyeHHbIMW ANS WCMOMb30BaHUS B mpoueccax
cTepunmsauun ¢ npMMeHeHneM BOASIHOTO HaCbIWEeHHOro napa, ropsyero Bo3gyxa, okcuga aTuaeHa, y- uim
(i-nanyyeHunsi, HuskoTemnepaTypHoro napodgopmanbgornga (low temperature steam and formaldehyde.
LTSF) nnu napos nepekucu sogopoga cornacHo MCO 11140-1 [13). Cepus ctaHgaptos MCO 11140 [12].
[13]. [14]. [15]. [16] onpepenseT TpeboBaHNA K paboynm XxapakTepucTukam XMMUYecKUX WHAUKATOPOB. DTU
cTaHAapTbl rNaBHbIM 06pPa30M MpefHa3HayYeHbl 4N U3TOTOBUTENEN XUMUYECKUX UHAMKATOPOB. PykoBOACTBA
B HacCTOsILLeM cTaHgapTe HOCAT 06LWMIA XapakTep: XMMMYeckne MHANKATOPblI B OTAE/IbHOCTW He COCTaBAST
MOJIHOL,EHHYI0 NPOrpamMmMy KOHTPOS CTepuan3auum MeanLynHCKon npoaykunn. OCHOBHOE BHUMaHWe yaeneHo
TpeboBaHMAM K Banupauum npouecca crepunusaumm, kotopble onpegenersl 8 MCO 14937 [18] gns ob6wmnx
npoueccos, cepun NCO 17665 [19]. [20] — pna naposoii ctepunusauum, cepumn NCO 11135 [5], [6] — ana cTe-
punusauum okcmaom atuneHa. NCO 11137-1 [7] — gnsA pagnaumoHHon ctepunusauum n MCO 20857 [22] —
AN BO3AYLWHON cTepununsaunm.

dakTnyeckoe MCNoNb30BaHMe/4HacToTa WCMO/Ib30BaHUSA XWMWYECKUX WHAMKATOPOB MOXET peryaupo-
BaTbCA MeXAYHapOAHbIMU H/MAN HauMOHaNbHbIMW CTaHAapPTamMm, a Takxe peryanpylowuMy opraHamu.

Heo6xo4MMOCTb B YA06HOM 1 GbICTPOM croco6e BbiSiB/IEHUsI NPO6/eM, BO3HUKAOLWMX NpU cTepunmsa-
Luun, siBUNach NPeanocbIIKOW K pa3BUTUIO CpefcTBa KOHTPOMS npouecca cTepununsaunv, UMEHYEMOro «Xu-
MUYECKUM WHAMKATOPOM». HacTosAwwuii cTaHgapT COAEpPXWUT PYyKOBOACTBO NO BbiGOPY COOTBETCTBYIOLLErO
XMMUYECKOT0 MHAMKATOpPa 418 KOHKPETHOro npouecca CTepuansaunm n KpUTUYECKNX NepeMeHHbIX, a Takxe
PYKOBOACTBO K X NpUMeHeHN0. CNOXHOCTb COBPEMEHHbIX MEANLMHCKNX TEXHOMOTUIA U LUMPOKNIA cNekTp cTe-
PUNM3ALNOHHBIX TEXHOMOMMIA N [OCTYNHOro 060py0BaHNst MPUBESIM K TOMY, YTO NporpaMmMbl o6ecrneyeHus
ahheKTUBHON cTepununsauum ctanm 6onee TpyaoeMKnmu, 4em korga-nmbo paHee.
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HALULWOHAANbBbHBN CTAHAOAPT POCCUMCKOMN GELEPAULUUMN

Ctepunusaumna MeauLuUHCKOW NpoAYyKLMUM
XUMUYECKUE MHANKATOPHBI

PYyKOBOACTBO N0 BbI6OPY, NCMNONbL30BAHUIO M MHTEPNpeTaLun pesynbTaTos

Sterilization of health care products. Chemical indicators. Guidance for selection, use and interpretation of results

Jata BBefeHuns — 2013—06—01

1 O6nacTb NPUMEHEHUS

1.1 HacTtosAwwuii cTaHAapT npefcTaBnseT pykoBOACTBO MO BbiGOPY, NCNO/b30BAHUIO U UHTepnpeTauum
pe3ynbTaToB JeiCTBUA XMMWYECKNX UHAMKATOPOB, MPUMeHsAeMbIX npu pa3paboTke npouecca sanujauuu u
Tekyliem KOHTpO/ie, a TakXe Mpu KOHTPOJie MpoLeccoB cTepuansaynn. HacToswmin ctaHgapT NPUMEHUM K
MHAMKaTOpaM, KOTOpble KOHTPOMMPYIOT CTEPUIN3ALMOHHBIA Npouecc nyTem U3NYecKoro n/uam XuMmnyeckoro
M3MeHeHUs BeLecTB U KOTOPble UCMOMb3YIOTCA ANA KOHTPONSA O4HOI unn 6onee nepeMeHHbIX, He06X04UMbIX
B MpoLecce cTepunusaunn. Peakymsa AaHHbIX XUMUYECKUX VUHAUKATOPOB HE 3aBUCUT OT Ha/M4MA AN OTCYT-
CTBUS XN3HECNOCO6HbIX OPraHN3MoB.

1.2 B HacToAleM cTaHAapTe He paccMmaTpuBalTCA WHAMKATOPbI 4715 UCNOMb30BaHUS B npoueccax,
OCHOBAaHHbIX Ha (PU3MUEeCKOM yaaneHun MUKPOOpPraHu3mMoB, Hanpumep unbTpaums.

1.3 HacTtosAwwii cTaHgapT He NPUMEeHNM K HAMKaTopam 415 UCMO/b30BaHUSA B KOMOUHNPOBAHHbIX NPO-
Leccax. Hanpumep, Molika — Ae3nHdekumns unm ounctka Ha mecte (cleaning in place. CIP) u ctepunusayus
Ha mecTe (sterilization in place. SIP).

2 TepMuHbI U onpeaeneHvs

B HacToslWeM cTaHgapTe NpUMeHeHbl Cneaytouine TepMUHbI C COOTBETCTBYIOWMUMUN OnpeaenieHnsMu:

MpumeyaHne — Cnosapb TEPMUHOB, UCMO/b3YEMbIX B 06/1aCTW CTEpUIM3aLmMn MeAULMHCKOM NPOAYKLMK, NpK-
BefeH B NICOAC 11139111J.

2.1 xumunueckuit nHgukatop (Hobuonornyockuii nHaukatop) (chemical indicator (non-biological in-
dicator)): Cuctema, nokasbiBatll,asa n3amMeHeHne nNpu Bo3aeiicTBUM 04HOW Mnn 6osee NnepeMeHHbIX npouecca,
OCHOBAHHasA Ha XMMWUYECKOM MU PU3NYECKOM U3MEHEHUN B pe3yfbTaTe BblAEepXKN B npouecce.

(MCOAC 11139. cTatba 2.6]

2.2 KoHeyHoe cocToAHUe (endpoint): Habniogaemoe COCTOSHWE MHAMKATOpPA MNOCME ero BblAepXKu
npu onpefeneHHbiX KOHTPO/IbHbIX 3HAYEHUAX, 3aJaHHbIX N3rOTOBUTENEM.

(MCO 11140-1. ctaTtba 3.3]

2.3 nHaukatop (indicator): Kom6buHauma MHAMKATOPHOTO areHTa W ero MoAsioxku B chopme, npefHa-
3HAYEHHON K NPUMEHEHNIO.

(MCO 11140-1. ctaTtba 3.5]

MpumMmeuyaHune 1-MHaMkaTopHas cUCTEMA B KOMGMHALMW CO CreLuaibHON TECTOBOM 3arpy3Koit Takke ABnseTcs
VHANKATOPOM.

MpumeyvaHne 2— Cm. npunoxenue E.

M3paHue ouymansHoe
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2.4 nHpukaTopHbIA areHT (indicator agent), nHAMKaTOpPHbIM peareHT (indicator reagent): AKTUBHOe
BelecTBO (BewecTBa) nanm KoMbUHaLnsa BeLecTB.

(UCO 11140-1. cTtaTbs 3.6]

2.5 ycTpoiicTBO KOHTpONA npouecca; YK (process challenge device; PCD): YcTpoiicTBo, pa3pabo-
TaHHOe ANSA co3jaHusa onpegeneHHoOn ConpoTUBASEMOCTH K NpoLeccy ctepuansanmm u ucnonb3yemoe ans
OL,eHKN XapakTepucTuk npouecca.

[MCO/TC 11139, cTtatba 2.33]

2.6 ob6nacTtb KOHTpona npouecca; OKM (proces schallen gelocation; PCL): O6nacTb ¢ Hanxygwmmm
YyC/IOBUAMW ANA CTepUNu3yoLero areHta(oB) B U3genuax, nognexalinx crepuansaunm.

2.7 napameTp npouecca (process parameter): 3agaHHoe 3HaYeHNe NepeMeHHol npouecca.

[MCO/TC 11139, cTaTba 2.34]

Mpumeyanne 1— Cneyundpukaums K NpoLeccy cTepunnsaLmm BKI4aeT napameTpbl npoecca v nx fonycku.
MpumeyaHune 2— CMm. npunoxexuve B.

2.8 nepemeHHasn npouecca (process variable): YcnoBsme ctepunnsanuMoHHOro npouecca, Bauvsiolee
Ha Mukpob6ounamMyto 3 hekTUBHOCTD.
[MCO/TC 11139, cTtatba 2.35]

Mpumepbl — Bpems, TemnepaTypa, 4aBneHne, KOHLEHTpauus, BNaXHOCTb, 4/IMHA BOSHbI.

MpumeyaHne — Cwm. npunoxeHve B.

2.9 pe3uctomeTp (resistometer): McnbiTaTenbHoe o6opyAoBaHue, npefHasHauyeHHoe A1 CO3faHus
onpefeneHHbIX KOMOUHaLNi napameTposB PU3NYECKUX U/MAN XUMUYECKUX NEePEMEHHbIX npoLlecca cTepuan-
3auuu.

2.10 HacbliweHHbI nap (saturated steam): BoasiHO! nap B COCTOAHUN PaBHOBECUS MeXJy KOHAeHca-
uuel n ucnapeHnem.

[MCO 11140-1, ctatbsa 3.11]

2.11 KoHTpoOsibHOe 3HauyeHue; K3 (stated value; SV): 3HayeHne/3HAYEHNS KPUTUYECKUX NEPEMEHHbIX,
npu KOTOPOM(bIX) MHANKATOP LOJ/IKEH AOCTUTaTb KOHEYHOTO COCTOSIHUSA, KaK onpefesieHo U3roToBUTeNeM.

[MCO 11140-1. ctaTtba 3.12]

2.12 sugumoe wnsmeHeHue (visible change): YctaHoBneHHoe W3roToBUTENIEM W3MEHEHWe, KOTopoe
MOXHO YBUAETb 1 KOTOPOE MPOUCXOANT C UHAMKATOPOM, BblAEPXaHHbIM NPU OLHON UNN HECKONbKUX KpUTUUe-
CKUX MepeMeHHbIX npouecca cTepuamnsaunu.

MpumevyaHne — Bugnmoe nmeHeHne NPUMEHSIOT A/19 ONMUcaHus NoBeAEHNA NHAMKATOPOB npolecca knacca 1

[MCO 11140-1, cTaTbs 3.15]

3 O6uwwme cBefeHUN

3.1 Bce XMMWYecKMe UHAUKATOPbl NpefHasHauyeHbl ANs NpejocTaBneHus nHhopMaLum o6 ycnoBusx B
MecTe HaxOX[AEeHUs MHAUKaTopa BHYTPWU CTepunusatTopa, BHYTPU CTEpPUNU3aLMOHHON 3arpy3ku unm ycTpoii-
cTBa AN UcNblTaHUs 3 DeKTUBHOCTU npouecca. ITO MOXET yKa3blBaTb Ha BO3MOXHbIE OLIMGKM B Npouecce
cTepwansanmu.

3.2 [locTOBEpPHOCTb MH(hOpPMaLUW, NPefoCTaBAAEMOl XUMNYECKAMU NHANKATOPAMK, 3aBUCUT OT Knac-
ca MHAMKaTopa, UX Yncnia 1 NosIoXKeHus, YTO BbISBASIET YC/I0BUS BHYTPU KaMepbl CTepuansatopa uam 3arpys-
KW. XapakTepHble NOMIOXEHWUs A8 KOH(Urypauum 3arpys3ku Ao/XHbl 6bITb ONpeAeneHbl B Xof4e Banujauuv
npouecca.

3.3 OCHOBHbIMU XapakTePUCTUKAMM IO GbIX XMMUYECKNX UHAMKATOPOB ABNSIOTCS BUAMMOE U3MEHEHME,
nocnefoBatesibHOe U3MEHEHWEe UK KOHeYHoe cocTosiHue. OTK/NUK B BUAE KOHEYHOrO COCTOSIHUSI MOXET, Ha-
npumep, NpeacTaBisaTe co60il TG0 NaaBfeHne XMMUYECKOTO BELLECTBA, TG0 XMMUYECKYH0 peakuuio, NpuBo-
AALWYI0 K oNpefeneHHOMY U3MEHEHUIO LBeTa.

3.4 Bbin paspaboTaH paj pasMUHbIX KN1acCoB XUMUYECKUX MHAMKATOPOB ANs YA0BNETBOPEHUS pasniny-
HbIX TPEGOBAHUI KOHTPO/A U MONyYeHUs MHGOpMaLuM 0 Npouecce cTepuamsaymn. HekoTopble MHAMKATOPbI
pearupylT Ha Of4HY NEPEeMEeHHY npouecca, Hanpumep AOCTUXEHVE OnpejesieHHoll Temnepatypbl. Apyrue
MOTyT pearmpoBaTthb He TO/IbKO HA OfHY NMepeMeHHyio npolecca, a 04HOBPEMEHHO HA HECKOJ/IbKO NePeMeHHbIX
npouecca B TeYeHMe CTepUIN3aLMoHHOIo LKKNa.

2
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Bbi6op knacca XMMUYECKUX UHAMKATOPOB, HaNUy4lWMM 06pa3oM COOTBETCTBYOLWMNX NPUMEHEHUIO B KOH-
KpeTHOM cny4ae, f0/KeH OblTb BbINOSIHEH TO/ILKO UCXOASA U3 CNeAyIoLL X COObpaxeHuii:

- Uto xapaktepusyet achphekTUBHOCTb cCTepunnsaymm?

- Kakne npo6nembl MOryT NpenaTcTBOBaTb CTepunnsaymm?

- Kaknmun paboummun xapakrepuctnkamu obnagaet(ioTt) nugukatop(bl)?

- Kakne geiictBusa ana acphekTMBHOro KOHTPO/IA Npouecca cTepuansaunm foKHbl 6bITb NPEANPUHATHI
B Mpouecce BbiNycka npoaykra?

Bbi6paHHbI/i MHAMKATOP ABAAETCS 3HAYMMbIM B KOHTpOJie mpouecca CTepuUan3anumn To/bko B TOM CAy-
Yyae. eC/In OH UCMONb3YeTCA U ero pesynbTaTbl UHTEPNPETUPYETCSA NPaBUIbHO, U €C/N NoSib30BaTe b pearnpy-
eT Ha NONYYeHHbI pe3ynbTaTt fO/MKHbIM 06pa3om.

3.5 Xumuyeckne nHAMKaTOpPbl OLHOrO Knacca MOryT pasnuyatbea no paboynm xapakrepucTukam u cno-
cobam onpefesieHus ycnoBuii Bblgepxku. Knaccudmkauyms xumunyecknx mHgukatopos B MCO 11140-1(13]
OCHOBaHa Ha npueefeHHbIX paboyunx xapakrepuctmkax (CM., Hanpumep, pas/inuyHble KOHTPOJIbHbIE 3HAYEeHUsA
B HacTOsIWEM CTaHAapTe), a He Ha XMMUYECKNUX WU (DU3NYECKUX U3MEHEHUAX B KOHKPETHbIX npoueccax cre-
punusauun. Hanpumep, Npu cTepuan3anum napomMm MHANKATOPbI HEKOTOPbIX TUNOB AOJ/IKHbI NOABEPraTbCs BO3-
AelcTBUIO Napa B TeYeHne MUHUMaNbHOro Nnepuoga BpeMeHu AN LOCTUXKEHUA KOHEYHOro COCTOAHUSA, Apyrue
[ONMXHbI 6bITb BblAepXaHbl B NpoLecce ¢ 4OCTUXEHNEM MUHUMaNbHON TeMnepaTtypbl; HEKOTOpble pearnpyroT
Ha KOMGMHaL Mo TemnepaTypbl U BpEMEHN BblAEPXKW, B TO BpEMSA KaK Apyrue nogsepraroTca BAMAHUIO BpeMe-
HW. TemnepaTypbl U HacblWEeHHOro napa. Bo Bcex cnyyaax nofb3oBaTeslb CpaBHUBAET AOCTUTHYTOE KOHEYHoe
COCTOSIHME XMMWNYECKOTO MHAUKATOPA C KOHEYHbIM COCTOSAHMEM, YKa3aHHbIM U3rOTOBUTE/IEM.

Ecnn xummnyeckne MHAMKaTOpPbl He AOCTUraldT KOHEYHOr0 COCTOAHUSA, YYpexAeHune fO0/HKHO 0hOopPMUTb
[OKYMEHTUPOBaHHbI NPOTOKO A1 NcCnefoBaHusa NPUYMH Npo6aem, KOTopble MOFyT BK/OYaTb, HO He orpa-
HUYNBATLCA CNefyWnMm:

a) bbin nu cboit B paboTe cTepunnsatopa, KOTOPbIA MOXET ABUTLCA NPUYNHON HEJOCTUXKEHNS KOHEYHO-
ro COCTOAHNA?

b) BblN0 N n3MeHeHne(A) B NpoAyKTe U/unm cucteme ctepunnsalmnoHHoro 6apbepa?

C) YBenuuunacb N1 UAnM yMeHblUMNachb NAOTHOCTb 3arpy3kn B npefenax cMcTeMbl CTepUIn3aLnoHHoro
6apbepa?

d) I3ameHnncsa Nn KOHTelHep UAn KoHgUrypauus 3arpyskn [Hanpumep, 4ncao ynakoBOK (KOHTeliHepoB,
Tapbl) YBEIMYNAOCH UAN YMEHbLUUAOCH, AN KOHUTypaLus He coOTBeTCTBYeT Tol, 4To 6blna npu Banuga-
uuun]?

e) Bbinn Nn npoBefeHbl COOTBETCTBYIOLW MM 06pa3oM arTecTauns crepuamsaropa u/mnu tekyuiee 06-
cnyxusaHue?

0 Bbin N1 BbIGpaH COOTBETCTBYIOLWMNIA NPOLLECC CTEPUAN3ALUN 419 CTEPUIM3YeMOoro npoaykra?

) CooTBETCTBOBASIO /I NPUMEHEHNE XUMUYECKUX UHANKATOPOB PpeKOMeHAaunaM n3rotosutens?

h) BblAn N M3MEHEHUA B NUTaKLWMX cpefax, NoABOAUMBIX K CTEpPUIN3aTopy, KOTOpble MO MOB/AMU-
ATb Ha NMpoBeAeHune uukna (fasfeHne, CKOPOCTb NOTOKA, HEKOHACHCUPYyeMble rasbl B MOCTaBAsSeMOM nape
nTw.)?

MpumMmeyaHune — [lononHUTENbHAA UHhOpMaLMa — TPeboBaHUSi U PYKOBOACTBA — NPUBEAEHbI B AEACTBYOLLMX

CTaHZapTax, onucbIBatoLLmMX KOHKpeTHbIe npouecchl: MCO/TC 17665-2 (20]. MCO 20857 (22). UCO 11137-1 (7]. EH 14180
[24] v EH 15424 [25].

3.6 HecmoTps Ha TO. 4TO ¥ Apyrue akTopbl MOTyT BAMATbL Ha 3P (EKTUBHOCTL Npolecca CTepunu-
3aumm. MCO 11140-1 [13] onpepensieT nepeMeHHble ANA KaxAOro npouecca crepunusauum B Tabnuue 1.
KOHKPEeTHbI XMUYECKUA MHANKATOP MOXET pearnpoBaTb Ha O4HY UN HA HECKONIbKO NepPeMeEHHbIX B COOTBET-
CTBWM CO CBOUM Knaccom (CM. pasfen 5) v MHCTPYKuMel no akcnayataunn, COCTaBNeHHOlM U3roTOBUTENEM.

Ecnun ncnonb3oBaHne MHANKATOPOB OrPaHUYEHO KOHKPETHbIM CTEePUNN3aLMOHHbIM LUKIOM, TO faHHas
nHopmaymsa oTMeyaeTcsa UM kogupyetcsa Ha npoaykte. Hanpumep. «MAP 15 muH 121 eC» o3HauyaeT, 4To
MHAMKaATOP npegHasHayeH A/ UCNOoMb30BaHWA B LUKIe cTepunusauynn napom npu temnepatype 121 'C B
TeyeHue 15 muH. Pamka BOKpyr cnoBa «[AP» 03HauyaeT, 4TO MHAMKATOP MOXeT 6biTb MCNOMb30BAH TOMILKO B
yuknax ctepuansaunm napom.
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Tab6nuuya 1— lMepemeHHble NpoLiecca cTepunusauum

Mpouecc O603HauYeHne* MepeMeHHble
MapoBas cTepunusawms MNAP Bpewms, Temnepatypa u HaCbILLI,EHHbIVI nap
STEAM

BosaywHas cTepunusaums (cre- Bpewmsi 1 Temnepartypa

PUNM3aLYs rOpPSUNM BO3LYXOM) BO3A

DRY
CTepunmsauus oKCUAOM 3Tue- 30 Bpewms, TemnepaTypa, OTHOCUTE/IbHAS BNaXHOCTb U KOH-
Ha LieHTpaLysi okcuga aTuneHa

EO
PagvauyoHHas cTepunmsaums PAL rornowieHHas gosa

IRRAD
MapodhopmanbaervaHas ctepu- SOPM Bpewmsi, TemMnepaTtypa, HaCbILEHHbIA Nap 1 KOHLEHTpa-
nuzaups umsa chopmanbaernaa

FORM
CTepunmzaumsi ¢ NpuMeHeHUeM NEP Bpewms, Temnepartypa, KOHLEHTPALMS NEPEKMCU BOLOPO-
napoB nepekuncy Bogoposa [a W, ecnv NpUMeHsieTcs, niasma

VH20 2

a39T0 — CUMBO/IbI, U OHW He NpefHa3HayeHbl 415 nepesoja.

3.7 WHpukaTopbl knaccoB 3, 4. 5 1 6 JO/MKHbI MUMETb O4HO UNN 6onee KOHTPObHbIX 3HaveHuii (K3),
ycTaHaB/IMBAEMbIX U3rOTOBUTENIEM. DTN KOHTPOJ/IbHbIE 3HAYEHUS ONpefesnialT napaMmeTpbl, Ha KOTOopble NHAK-
KaTop 40J/IXKEeH pearnposBaTtb COrlacHo paspaboTke, ¥ BpeMs BblAEPXKW, Heob6Xo4uMoe AN [OCTUXEHUS ycTa-
HOBJIEHHOrO BUAMMOIO U3MEHEeHUS, NOoC/ef0BaTe/IbHOr0 U3MEHEHUs NN KOHeYHOro cocTosHmsA. K3 npusoasat
Ha uHAMKaTope, ynakoBke UHAMKATOpa WAW B MHCTPYKUUW, NOCTaBASIEMON C NPOAYKTOM.

Buanmoe nsmeHeHne onucbiBaeT peakuyuio MHAMKATOPOB npouecca knacca 1. MocnegosartesbHoe n3-
MeHeHVe npeAcTasnseT coboii Bo3pacTawuee HabnwgaemMoe n3MeHeHne, BO3HVKaowWwee Npyu BO3AeiCcTBUN
OiHOW nnn 6onee nNepeMeHHbIX Npouecca, No3BosALEe OLEeHUTb JOCTUTHYThI YPOBEHbD.

K3 ocHoBaHbl Ha UCNbITAHUAX, MPOBOAUMbBIX U3TOTOBUTENIEM B pe3nucTomeTpe.

Pe3nctometp (cM. MC018472 [21] Anst 4ONONHUTENLHON MHhbopMaUUn) — 3TO McnbITaTeNbHOE 060pY-
[oBaHue. CNPOeKTUpPoBaHHOE A1 O6bICTPOro AOCTUXEHUSA ONpeAeneHHbIX KPUTUYECKMX 3HaYeHNii napameTpoB
npouecca crepunusaunn. 3TM 3Ha4YeHUs NnapaMeTpoB T aTe/IbHO KOHTPOIMPYIOT B nNpouecce dasbl Bblgepx-
Kn. TOCKOMbKY CTepuin3aTtopbl 06bIYHO He 06/1aJal0T TakuMKU XapaKkTepucTukamu OTK/IMKa WM TOYHOCTbIO
YC/I0BUIi BbIJEPXKU, KAK PE3NCTOMETP, OYEHb C/I0XHO BOCMNPOM3BECTUN 3aABJ/IEHHbIE U3TOTOBMTENIEM 3HAYEHUSA
npu ucnonb3oBaHUK cTepuausartopa. [1s nNpoBepkn Aeknapauum M3roToBuTens MoxeT ObiTb 3ajeiicTBoBa-
Ha He3aBucuMas nabopaTopus ¢ pe3nucTomMeTpoM. BBuay TOro 4To XMMuyeckme WHAMKATOPbl TECTUPYIOT Npu
onpefesieHHbIX YC/I0BUAX, ClydvaillHas WM HaMepeHHas BblepXka npu napameTtpax, BbIXOAAWMX 3a npe-
[leNlbl. yCTaHOBJIEHHbIE U3roToBUTENIEM (Hanpumep, 6osnee AnTeNbHOe Bpems, 6o/iee HU3Kasa Temnepartypa
n/vunn 6onee HMU3Kas KOHLEHTpauus CTepuausyolwero BellecTsa), MOXeT MPUBECTU K HeJOCTOBEPHbIM pe-
3ynbTartam.
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Bce xumunyeckne nHagmkatopbl knaccos 3,4. 51 6 umetoT K3, npu KOTOPbIX OHU JOCTUTaloT KOHEYHOTO CO-
cTosAHuA. pouecc cTepununsaunm onpegened MUHUMaAbHbIM 3HA4YEHUEM C BEPXHUM MpefesioMm, Hanpumep,
ANA npouecca nNapoBoil cTepunmsaunn onpegeneHa MMHMManbHasa Temnepartypa ¢ BepxHum npegenom 3 °C.
K3 XMMUYEeCKUX UHANKATOPOB 06bIYHO COOTHOCUMMbI C MUHUMA/IbHBIMW NapameTpamMmu ctepunmsaynmn cooTeeT-
CTBYlOLLEr0 nNpouecca 06paboTkn MeAULMHCKON NPOAYKLMN.

Peakunto XMMUYECKOro nHamkaTopa B YC/OBUSX HecpabaTbiBaHUA NPOBEPSAIOT NYTEM BbIAEPXKN XUMU-
YeCKUX UHAMKATOPOB B YCN0BUAX HXKe K3 B COOTBETCTBUMN C CONPOBOANTENbHLIMU JOKYMEHTaMMW.

4 Knaccbl XMMUYECKUX MHOAUKATOPOB

4.1 O6wwme nonoxeHns

Xvmunyeckne WHAMKaTOPbLI KAacCUUUUPYOT COrlacHo npegnosiaraeMomMy MCMNosib30BaHuio. Xumuye-
CKMe MHAnkaTopsl, onnucaHHble B VCO 11140-1(13]. knaccucunumpoBaHbl Ha WwecTb rpynn. B pamkax gaHHoM
Knaccudumkauumn xumumyeckne WHAMKaToOpbl nogpasfgensTcsa B COOTBETCTBUM C NPOLLEcCOM cTepuausauuu,
ONA KOTOPOro oHW paspaboTaHbl. [laHHY Knaccudukaunio UCNonb3yT UCKNUYNTENbHO A8 0603HaYeHNns
XapakTepucTuk n npegnonaraeMoro MCnofib30BaHnsa MHAUKATOPOB KaX0oro Tuna npyv NpUMeHeHUmn cornacHo
MHCTPYKLUWUM M3roToBuTeNs. Takas knaccudukanma He ABASETCA nepapxnuyeckoi.

XvmMunyeckne WHAUKATOPbI UCNONL3YHOTCA A1 BbISAB/IEHUA TOr0, AOCTUTIN NN ONpefefieHHble KpuTuye-
CKMe nepemMeHHble npouecca 3afaHHOro YPpOBHA B KOHKPETHOM npouecce cTepunusauun. Knaccudumkaumns
onpegenseT paboune xapakTepucTukn n npegnonaraeMoe NCnosb3oBaHne TONbKO A4NA UHANKATOPOB.

Paboune xapakTepuCTUKM Kax[oro knacca no3BOMAT COOTBETCTBYHOLWMM XUMUYECKUM WHAMKATOpam
npeAcTasfisiTb pas/InyHble TUMblI UHpopMaLUn 1, cnefoBaTelbHO, BbINOMTHATL pas/inyHble PYyHKLUN.

[JelicTBMEe BCeX XMMUYECKNX MHAMKATOPOB OCHOBAHO /IMG0 HA XMMWUYECKOM U/Wan u3n4yeckoM nameHe-
HUW. B pe3ysibTaTe KOTOPOro NPOMUCXOANT U3MEeHeHne LBeTa, b0 Ha MUrpaLmm XMMN4eckoro BelecTea.

Cnepyoume onucaHns XMMUYECKUX MHAUKATOPOB KaXoro knacca HauMHalTCa € BblgeleHHOWR Kypcu-
BOM LuMTaTbl, B3ATOM HenocpeAcTBEHHO M3 NCO 11140-1(13]. koTopas ucnonb3yeTca ANA onpeaeneHns KoH-
KPEeTHOro knacca XMMMUYeCcKUxX UHANKATOPOB.

4.2 Knacc 1. NHgukaTtopbl npouyecca

MHaukaTopbl npouecca npejHasHayeHbl A4S UCNONb30BAHWA C U3AENUAMW UKW OTAENbHbIMU yna-
KOBKaMu (Hanpumep, nakeTamu, KOpobKkamun) c Lenblo NOATBEPXKAEHUA TOro, YTO AaHHble U3AENUsa unn
ynakKoBKW NpoLW/In CTepunnsaynoHHyo obpaboTky. NHAMKaTOpbl npouecca No3BOASAKT OT/IMYNTL CTe-
punu3oBaHHble n3gennsa (ynakosku) oT HeCTBPUIN30BaHHbIX. OHM AO/MKHLI pearnposaThb Ha OAHY UK He-
CKONbKO KPUT UYECKMNX NEPEMEHHbIX CTepunmsaunoHHoro npouecca. (MCO 11140-1. nogpasgen 4.2).

MHauKaTopbl AAHHOTO Knacca BbISABNAKT OT/IMYME YNaKoBOK, KOTOpPble nognexar ctepunansaymm ot Tex.
KOTOpble yXe Obl/Iv MPOCTePUIN30BaHbl U FOTOBbI K MPUMEHEHUIO NPW YC/TOBUW, YTO CTEPUIN3ALNOHHbIA LKA
npoLues KOPPEKTHO U MHAUKATOPbLI 60/1ee BbICOKUX KNacCoOB yKa3blBalOT Ha TO. YTO Tpebyemble yC/oBuUA 6bln
BbIMO/IHEHbl. CpabaTbiBaHNe nHANKaTOpa npouecca knacca 1 He AO/MKHO yKasbiBaTb Ha JOCTMXEHNE Tpebye-
MbIX YCNOBUIA cTepunmsayuu.

MHpukaTopbl npouecca 06bIYHO pa3MeLeHbl Ha BHELWHEeW YacTu ynakoBkW UAK BUAHbI Yepes Hee. Mpu-
MepaMu MHAWKATOPOB npouecca ABAAITCA UHAUKATOPHbIE JIEHTI Y yNaKoBOYHble MaTepuasibl C HaAHECEHHbI-
MU Ha HUX XUMUYECKUMUN MHAUKaTOpaMn. Takme XMMnyeckne MHAMKaTopbl NoABepranTcsa HeNoCpPeACTBEHHOMY
BO3/eliCTBUIO CTEPUIN3aLMOHHOIO areHTa 6e3 BAUSAHMA yNakoBKW W. Kak NpaBuso, He cpabaTbiBalOT TO/ILKO
npu KPYNHOM HapylweHuun. HankaTopbl npouecca npegHasHayeHbl 4N 0To6paxeHns BUAMMOTo U3MEHEHNS
nocne BblAEPXKN B Cy60NTUMANbHOM LUKNe cTepunnsaymm.

Ons paguauunoHHoli ctepunusaumm MCO 11140-1 (13] onucbiBaeT TOMbKO MHAMKATOPbI npouecca Ans
MNCNOMIb30BaHUA C y-  p-usnyyenmem. Tabnmuya 1 us NCO 11140-1. pa3gen 8. coaepXuT Aonyckun (BepxHue u
HWKHVE npefenbl NpueMaemMbix pabounx xapakTepucTuk MHANKATOPOB NpoLiecca NapoBoi cTepuamsanmmn npu
1CnbiTaHUN M3rOTOBUTENEM), KOTOPbIE [O/KHbLI COBMI0AAaTLCA AN KAXA0r0 KpUTUYECKoro napameTtpa. [laHHas
Tabnuua BocnponsBefeHa Huxe.
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Tabnuya 2 — YcnoBus UCMbITaHUA 1 NOBeAEHNE UHAMKATOPOB npolecca (knaccl) ons naposoi ctepunusauuy  MAP

VI3MeHeHVst HeT win
MN3MEHEHVE 3HAaYUTETbHO Buanmoe n3mveHeHvie,

Cpepa vicribiraHus Bpemsa vicribraHms TEZ:E#ZH)MH OT/M4aETCA OT BAOVMMOTO yXxasaHHoe
M3MEHEeHWS, yKa3aHHOro M3roTOBUTENEM
n3roToBUTENIEM

HacbILeHHbI nap 3.0mun £5¢C 121 *C (+3/0 NC) CootBeTcTBYET He cootBeTcTBYET
HacblLieHHbI nap 100mMnH+5¢ 121 "C (+3/0 "C) He cooTBeTcTBYET CooTBeTCcTBYET
HacbILeHHbI nap 05MnH £5¢C 134-C (+3/0 \C) CootBeTcTBYET He cooTtBeTcTBYET
HacblLeHHbI nap 2MUH:5C 134 "C (+3/0 "C) He cooTBeTcTBYET CootBeTcTBYET
Cyxoii ropsiumnii Bo3gyx 30 MUH *+ 1 MUH 140 "C (+2/0 'C) CoortBeTtcTByeT He cootBeTcTBYET

MpumeyaHue — VcnbiTaHe B CYXOM BO3Ayxe NPefyCMOTPEHO AJIS TOr0, YTOBb! YOeaUTLCS, YTO UHAMKATO-
pbl NpoLecca AN NapoBoli CTepuAn3aLmn 4OCTUraloT KOHEYHOTO COCTOSIHWSA TOMbKO B Nape.

4.3 Knacc 2. HgukaTopbl 4NS cneynanbHblX UCNbITAHUNA

MHankaTopbl Knacca 2 npefHasHadyeHbl 418 UCNONb30BaHUA B CnelnanbHblX TeCTO0BbIX UCMbI T aHuax,
onpefenieHHbIX B COOTBETCTBYOLWNX CTaHjapTax Ha cTepunusaTop/cTepunnsayuio (MCO 11140-1, nog-
pasgen 4.3).

XUMunyeckne MHANKaTopsbI, LWWMPOKO NpefcTaB/ieHHble B Knacce 2. UCNOoJb3yTCA A5 NPOBeJeHNs UCTbI-
TaTenbHbIX LNKN0B BoBU-[uK. NcnbiTaTeNbHbIi LKA MOXET 6biTb NPOBEAEH C UCNO/Ib30BAHNEM TeCT-INCTOB,
onucaHHbix B MCO 11140-3 [14]. B KOMGMHaLMM CO CTaHAAPTHOW TEKCTU/IbHOW ynakoBKOW, ONUCAHHOW B
EH 285 [23]. XuMmunyeckne nHamMkaTopbl 415 NpoBefeHns anbTepHaTUBHbIX BoBU-[IUK LUKIOB Ha NPOHUKaHne
napa onucaHbl B MCO 11140-4 [15]. Xumunyeckue nHaukatopbl A4Nns nposegeHnsa Bosu-[luk LMKNOB Ha ypa-
neHune Bo3gyxa onucaHbl B MCO 11140-5 [16] M MCcnonb3yoTcs B KOMGMHALUMN CO CTAHAAPTHOW TEKCTUbHOW
TecT-ynakoBKOW UAM B BUAE FOTOBOW K MCNOMb30BaHUIO yNakoBKku. Takxke cM. npunoxeHue A.

Hannuune BogsHoro napa siBnseTcs onpefensowmm ycnosmem ansa aekTMBHOCTY npoLecca napoBoi
cTepunusauun. Hanmume octaTo4HOro BO3Jyxa NPenAaTCTBYeT NPOHUKAHUIO Napa W. Kak ciefcTBue, Hannuuio
napa Ha NOBEPXHOCTAX, nogsiexawunux crepunnsaumn. ugukatopsl knacca 2 bosu-[luk tecta npegHasHauveHbl
ONA AeMOoHcTpaumm 6bICTPOro 1 paBHOMEPHOro NPOHWKAaHUA napa U COOTBETCTBEHHO afeKBaTHOro yjaneHus
BO3ayxa. OT0 yc/ioBMe 06bIYHO €MOHCTPUPYETCA PaBHOMEPHbLIM U3MEHEHVEM LBeTa UMHANKATOPHOTO ncTa.

Cnydyan HecpabaTblBaHWs MOTyT NPOWU30iTW BCAEACTBME HaNM4YUsi HEKOHAEHCUPYyeMbIX rasos B nape
(Hanpumep, habpryHbie KOHAULNOHNUPYOLME BeLeCcTBa, UCNO/b3yeMble NPU CTUPKE TEKCTUNbHbIX YNaKoBOK)
NN HEKOPPEKTHOTO yJasieHna Bo3jyxa Uin HaTekaHusa Bo3ayxa.

Mockonbky nHaukatopbl bosu-fluk Tecta paspaboTaHbl /151 BbIAB/IEHUS ONpefAefieHHbIX YC/0BUIA Bbl-
[epXKn. KOTopble MOTYT OTINYaTLCA OT TpeboBaHWil ANA [OCTUXEHUA 3D (PEKTUBHON cTepuansaLmm, oHn He
MOTYT ObITb MPUMEHUMbI B Ka4eCcTBe UHAUKATOPOB KOHTPOJIA CTEPUIN3aLMNOHHbIX LUKN0B. YBe/MyeHne Bpe-
MeHN BblAepxkn boBu-Auk unkna unn HecobnwaeHne pekomMeHAauunin n3rotosuTens No npoeegeHnto bosu-
[vk umkna npueegeT K 6ecnosie3HoCTn TecTa U HEBEPHbIM ero pesysbTartam.

[ns nonyyeHusa obwmnx ceefeHnin o bBoBu-Auk tecte cM. npunoxeHue A.

4.4 Knacc 3. OQHOMNCPCMEHHbIC UHAMNKATOPLI

OpHonepeMeHHble MHANKATOpPbl AO/KHbI pearnposaThb Ha OAHY U3 KPUT MYECKUX MOPEMEHHbIX W yKa-
3bIBaThb Ha NMpoBefeHne CTepuIn3alMoHHON 06paboTKu Npu KOHTPosibHOM 3HayeHuun (K3) BbibpaHHoIi ne-
pemeHHo# (MCO 11140-1, nogpasgen 4.4).

OfHonepeMeHHbI MHAMKATOP NpeAHasHayYeH ANA peakuun ToNbKO Ha OA4HY KPUTUYECKYO NMepeMeHHYto
npouecca ctepunmsaynmn. MepemMmeHHas 1 ee KOHTPOJIbHOe 3HaYeHWNe yKa3biBalOTCA U3rOTOBUTENEM NHAMKATO-
pa. U JaHHbIA NHAMKATOP MOXET 6biTb MCNOMb30BaH TOJILKO A5 KOHTPO/A AaHHON NepeMeHHO npouecca.

Hanpumep, ogHOoNepeMeHHbI MHAMKATOP TeMnepaTypbl MOXeT pearnpoBaTb TO/IbKO Ha AOCTUXeHUue
KOHTPO/IbHOTO 3HAYeHNA TeMnepaTypbl U He NpPefoCcTaBNATb JOCTOBEPHYI0 MH(OPMAL W0 O PYrMX NepemMeH-
HbIX MpoLecca, Takux Kak BpeMs BO34eicTBMA nav Hanuume napa. MIHAMKaTop MOXeT ykasbiBaTb, Oblia n fo-
CTUrHyTa onpefjesieHHass MUHMMabHas TemnepaTtypa B KOHKPeTHO 061acTu BHYTpU KaMepbl cTepuivsaropa
nnm 3arpyskm. Heo6xo4MMo KOppPeKTHO BbiGMpaTb UHAMKATOP 4719 MUHUMAasbHOW TemnepaTypbl npouecca.
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OpHonepeMeMHble MHAMKATOPbLI criefyeT AONOMHATL APYTUMU METOAamMmn KOHTPO/S npolecca cTepunu-
3auun.

CrneflyeT C OCTOPOXHOCTbIO UHTEPNPeTMPOBaTb NOJyYeHHble pe3y/ibTaTbl OfHOMNEePeMEeHHbIX NHANKATO-
poB. MapameTpbl MHAUKATOPOB (M UX A0MYCKN) HE B3auMOCBA3aHbl C NapaMmeTpamu npouecca crepunusaymmu
(n ux gonyckamun). BONbLWMHCTBO NPOLECCOB CTepuansauun nMeroT 6onee oAHOI nNnepeMeHHHON npouecca,
KoTopas A0/hKHa OblTb 4OCTUTHYTA, €CNn cTepunnsauns umeet Mecto. Tabnuua 3 (BbiBeAeHO U3 Tabnuubl 7
MNCO 11140-1) copepXxuT fonyckn (BepXHUE W HUXHWE nmpedenbl npuemaemMblx pabouynx xapakTepucTuk Xu-
MWUYECKUX WHAWKATOPOB NPW WUCMbITAHUM WU3FOTOBUTENIEM WHAMKATOPOB), KOTOpble cnedyeT cobnwgatb Ans
KaXx[,0ro KpUTu4eckoro napametpa.

KOHTpONbHble 3HAYeHUs MpefcTaBAAlT coboil 3apaHee onpejeneHHble YC/I0BUSA, KOTOPble U3rOTOBU-
Teslb fO/HKEH NOAAEPXKMBATL HA NPOTAXEHUN UCMbITAHUSA.

Tab6nuuya 3 — Ycnosus UCMbITAHUA 1 NOBELEHNE MHAMKATOPOB knacca 3 u knacca 4

KoHueHTpaLys
VCHOBMS VCHLTaHVS VicnbrarensHas Bpems Temneparypa CTepU3yHOLLErO OrHocuTe bHasA
Touka3 UCrbITaHusA UCrbTaHNs B/I@XHOCTb, %
areHTa, w/n
HacbilweHHbIl nap 1 K3* +0 % K3+0'C — —
2 K3- 25% K3-2'C
Cyxoii ropsuunii BO3- 1 K3 +0 % K3+0OC - -
ayx 2 K3- 25% K3- 5'C
Okeug atuneHa 1 K3+0% K3+0-C K3 + 0% >30
2 K3- 25% K3- 5"C K3- 25% >30
dopmanbaerng 1 K3 +0 % K3 + 0*C K3 + 0% _
2 K3- 25% K3-3"C K3- 20 %

'K3 — KOHTpO/bHOE 3HayYeHue.

N KOHTpO/IbHasA Touka 1: MHAMKATOP, UCMbITaHHbIM Npy BcexX K3. O/MKEH AOCTUYb KOHEYHOTO COCTOSIHUSA.

KOHTponbHaa Touka 2: MHAMKATOP, UCMbITaHHbIA Npu Bcex K3 MUHYC KOMOGMHaLMA BCEX JOMYCKOB, HE AO/MKEH
[OCTUYb KOHEYHOrO COCTOSIHUS.

MpumeyaHne — MprMep UCMbITAHUA MHOFONIEPEMEHHbIX MHAMKATOPOB knacca 4 cm. B 11140-1 (13].

Mpumep — NHAnMKaTOp napoBoil cTepunmsaunn (Knacc 3. OgHonepeMeHHbI nHANKaTOop). KOHTponbHoe
3HaveHue: 121 °C.

B Tabnuue 3 ykaszaHbl KOHTPOJIbHbIE TOYKW, HA KOTOPbIX MHANKATOpP Knacca 3 cpabaTbiBaeT (KOH-
TponbHaa Touka 1) n He cpabaThbiBaeT (KOHTPO/bHAA ToOuka 2) B Npouecce UCNbITaHna N3roToBuTeNem C
ncnosb3oBaHMeM 060pyaoBaHus, onpegeneHHoro B ICO 18472 [21].

KoHTponbHas Touka 1415 faHHOro nHamkaTopa cocTaenfeT 121 °C, T.e. KOHTPOJIbHOE 3HAaYeHue.

KOHTposbHaa Touka 2 4n1a faHHOTro nHankaTopa coctasnaeT 121 °C muHyc 2 °C. T.e. 119 °C.

CnepoBaTenbHO, WHAMKATOP, WChbITyembli npu 121 "C, ponxeH cpabaTbiBaTb (KOHTPOJbHAA
Touka 1), a ucnblTyemsblii npu 119 “C fonxeH He cpabaTbiBaTb (KOHTPO/bHAA TOuYKa 2).

4.5 Knacc 4. MHOTONepCMOHHbIE NHANKATOPbI

MHOronepeMBHHbIB UHANKATOPbLI CTepunmnsaunn Ao/mKHbl pearnposaThb Ha fiBe UAn 6osiee KpUTKU-
YeCKUX MepeMeHHbIX U YKasblBaTb Ha MPOXOXAEHUe CTepun3aunoHHoi 06paboTKM NPU KOHT POJSIbHOM
3HauveHun (K3) BbibpaHHO nepemerHolt (MCO 11140-1. nogpasgen 4.5).

MN3roTtoBuUTeNb ycTaHaB/MBaET YCN0BUA, NPU KOTOPbIX XMMUYECKMe MHOronepeMenHbIo MHANKATOpbI A0-
CTUraloT CBOEro KOHEYHOro COCTOAHNA. [laHHble MHAMKATOPbI 06LIYHO NPefoCTaBAAT 60/bllie UHdopMaLnu,
yeM MHAMKaTopbl npouecca (knacc 1) unm ogHonepeMeHHble nHAMKaTopsl (knacc 3). Xumuyeckme UHAnKaTo-
pbl U3roTaB/IMBAOT TakMuM 06pa3om, YTO6blI OHU MOIIN fOCTUTaTb CBOET0 KOHEYHOTO COCTOSAHUA NpU JoCTUXe-
HVN KOHTPOJIbHbIX 3HAYEHUI KPUTUYECKNX NEPEMEHHBIX.

MNCO 11140-1 [13] cofepXunT AONYCKM (BEPXHME W HWKHUE npefenbl pabounx xapakTepucTuk, npuem-
nemble AN XUMUYECKUX WHAWKATOPOB NPWU UCMbITAHUU U3rOTOBUTESNIEM), KOTOPble cnedyeT cobnogaTb ANs
KaXA0l KpUTUYeckoit nepemeHHoli. Cm. Tabnuyy 3.

Mpumep paboumx xapakTepucTUK MHOTOMEpPeMeHHOro WHAuKaTopa npuBefeH Hwxke. XoTa Bce napa-
MeTpbl B AaHHOM npumepe 6bl/IM U3MEeHEeHbl OJHOBPEMEHHO, Ha MpakTuke, B Npouecce UCNbITAHWA UHAW-
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KatapoB M3roToButTesiem, MOXeT 6bITb M3MEHEH oAVH nnn 6onee napameTpoB, B TO BpeMa KaK OCTallbHble
napamMmeTpbl OCTaKTCA NPU KOHTPOJIbHbIX 3HAYEHNAX.

Mpumep — MHAMKaTOp CTepuansaynm okcmaom aTuneHa (Knacc 4. MHoronepeMeHHbI UHAMKAT OP).

KoHTponbHble 3HaveHns: 60 MuH npu 900 mr/n.

B Tab6nuue 3 npueefeHbl 4ONYCKU M NpeferbHble 3HaYeHns (BEPXHU N HUXHUI npeaenbl paboynx xapak-
TepucTuk) Ana AaHHbIX UHANKATOPOB knacca 4. lonyckn n3 aToli Tabnuuybl cocTaenawT 60* 0/ 25% MUH 1
900 * 0/ 25% Mr/n npu UcnblTaHMM C 0THOCUT e/IbHOM BNaxXHocThio 6onee 30 %. CnegoBaTenbHO, UHAUKATOP
He JoCTUraeT CBOEro KOHEYHOro COCT OAHUA NpU BpemeHn MeHee 45 MuH [T.e., 60 (60 0,25)]. KOHUEHT paLun
rasa meHee 675 mr/n[T.e., 900- (900 0,25)] u oTHOCUT eNbHOW BRaxHocTun 6onee 30 %. Mpu BpemeHn 60 MUH
nnun 6onee, KoHueHTpauum O3 900 Mr/n uau Bbille N OTHOCUTENbHOW BAaxHocTW 6onee 30 % MHAMKaTOP
[ONXeH oCTUraTb CBOEro KOHEYHOr0 COCT OAHMSA.

WNHAMKATOpP C KOHTPO/IbHbIMU 3HAYEHUSAMU, NMpUBEAeHHbIMU Bbile, ByAeT pearumposaTb Cheaylowum
06pa3om nNpu BO3aelicTBUN YCNOBUI, YKa3aHHbIX HUXE:

Bo3sgeiicTBue cnegyowmx ycnoBuii: B cooTBeTCcTBUM C Tabnuuell 2cooTBeTCTBYLWMWIA UHANKATOp:
< 44 MuH npu < 650 mr/n [omkeH He cpabaTbiBaTb
> 60 MuH npu > 900 mr/n JonxeH cpabaTbiBaTh

B gaHHOM npumMepe MHAMKATOP MOXET He pearvposaThb Ha TemnepaTypy UM OTHOCUTEJIbHYIO Biax-
HOCTb. Ecnn TemnepaTypa /NN 0OTHOCUTENbHAA BNAXHOCTb BAMAKT Ha pa60LW|e XapakTepucTukn niaun-
KaTopa, M3aroToBuUTE/NIb UHANKaTOPa A0/IXKEH yKa3aTb 3Ty I/IHCbOpMaLI'I/IIO.

4.6 Knacc 5. HTerpupyouwme nHAMKaTopsbl

MHTerpupyoume nHAMKaTOPbl NpegHasHavyeHbl NS pearmnpoBaHns Ha BCe KPUTUYECKUE MepemMeH-
Hble. Ix K3 BblbupalTCca Tak. YTO0o6bl O6bITb PaABHBIMU UAN NPEBOCXOANT b XapakTepucTuku buonoruye-
CKUX MHAMKATOPOB, ONucaHHbiX B cepuax NCO 11138 [8]. [9]. [10] gna BU (MCO 11140-1. nogpasgen 4.6).
KOHTpOnbHble 3HAYEHUA AN WHTEerpupylwmnx UHANKaTOPOB Knacca 5 fOMKHbI NpeBblWaTb TUNUYHbIN
TemnepaTypHbIA Ananas3oH npouecca NapoBoil CTepuan3aunu.

YXn3Hecnocob6Hble MUKPOOPraHM3Mbl NOABEPralTCA BAUSHUIO BCEro KOMMNiaekca B3auMOAEeNCTBYOLWNX
KPUTUYECKNX NepeMeHHbIX npouecca cTepunnsanmn. XuMnyeckme nHAMKaTopbl MOryT He NnoABeprHyTbLCA no-
[O06GHOMY BAUSAHUIO, HO OHW NpefocTaBNAT MHopmaLuio 06 onpeAeneHHbIX NepeMeHHbIX npolecca. IT0 He
BCera no3BonseT BbIMOSHUTb TOYHYIO OL,eHKY MUKPOGMOMOTNYEeCKO MHAKTUBALUN.

WHTerpupylowe naposble NHANKATOPBI Knacca 5 fOo/MKHbI UMETb KOHTPOJ/IbHbIE 3HAYEHUA BPEMEHU Npu
135 X, 121 'C n ogHOM TeMnepaTypHOM 3HaYeHUU MeXAY AaHHbIMU 3HAYEHUAMU; KOHTPO/IbHOE 3HavyeHue
BpemMeHun npu 121 X poskHO 6bITh 6051ee 16,5 MUH.

WHTerpupyiowe nHANKaTOpbLl 415 BO3AYLWHONW CTepuamn3aunm fo/KHbl MMeTb KOHTPO/IbHbIE 3HAYEHUA
BpemMeHu npu 160 °C n 180 X u gonofHUTE/IbHOEe BpeMeHHOoe 3HaveHne npu 140 X wnum npu 170 X .

VHTerpupyouime nHankaTopbl Knacca 5 gns okcuga atuieHa fO/DKHbl UMeTb KOHTPOJ/IbHbIE 3HA4YeHus
BpemeHu npu 54 X n 37 X ¢ 600 mr/n O3 n 60 % OB; KOHTPONIbHOE 3HayYeHne Npu 54 X [0/KHO 6bITh 6onee
30 MVH. a KOHTpPO/IbHOEe 3HayeHue npu 37 X [JO/HKHO 6bITh 6051ee 90 MUH.

WNHTerpupyowmnii nHagnkatop, no onpeAeneHnto, nogsepraeTcs o4HOBPEMEHHOMY BANSHUIO psga KpUTu-
YecKknx nepemMeHHbIX npouecca. MoCcKoNbKY BAUAHUE KPUTUYECKUX NEePEMEHHbIX Ha UHTErpupyLwmnin nHanka-
TOp ABNAETCA OLHOBPEMEHHbLIM, HEAOCTUXEHNE KOHEYHOTO COCTOAHUSA MOXET 6blTb CBA3@HO UM He CBA3aHO
C KOHKpPETHOli NepeMeHHOIA.

TpeboBaHus K paboumm xapakTepucTukam WUHTErpupyloLlinx WHAMKATOPOB knacca 5 npueefAeHbl B
MNCO 11140-1 [111.

[na noHMMaHMa 060CHOBaHU TPe6GOBaHUI K MHTETPUPYIOLWUM MHAMKATOpaM kiacca 5 u cBsisu ¢ Tpe-
60BaHUAMN K 6GUONOTMYECKUM MHAMKaTopaMm, onpegesieHHbIM B cepun NCO 11138 [8]. [9]. [10]. m mukpobuo-
NOrnyYeckoi nHakTuBaLmm, cMm. npunoxeHue C.

4.7 Knacc 6. Amutupyowme nHgmkaTopsl

MMUTUpyoLwme NHANKATOPbl — 3T 0 KOHTPOJIbHbIE PEXUMHbIE MHAUKATOPLI, pa3paboTaHHble And
pearvpoBaHns Ha BCe KpUTUYECKUEe MepemMeHHble AN onpefesieHHbIX cneynanbHbiX CTepunmn3aunoHHbIX
pexnMoB. KOHTPONbHble 3HAYEHNSA ANS 3TUX UHAUKATOPOB pa3paboTaHbl UCXOAS U3 KPUTUUYECKUX nepe-
MEHHbIX 3Tux pexunmos (MCO 11140-1. nogpasaen 4.7).
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Tab6nuuya 4 — Ycnosus UCMNbITaHUA 1 NOBEEHNE NHAMKATOPOB Knacca 6

VCNOBUS NCNbITAHUS KoHTponbHas Bpems TemnepaTtypa KoHueHTpauusa OTHOCUTenbHasn
Touka a MCNbITAHUSA, MUH ucnbeiTaHua Tasa, MT/n BNAXHOCTb. %
HacblILeHHbI nap 1 K3 + 0 % K3+ 0 *c — —
2 K3-6% K3-1 "C
Cyxoli ropsumnin Bo3ayx 1 K3 + 0% K3+ 0*c — _
2 K3-20 % K3- 1*c
Oxeug, atuneHa 1 K3+ 0% K3+ 0*c K3 + 0% >30
2 K3-10% K3-2'C K3-15% >30

" K3 — KOHTpO/IbHOE 3HauveHve.

3 KOHTpO/bHast Touka 1: MHAMKaTOp, UCMbITaHHbI Npy Beex K3. o/MKeH 40CTUYb KOHEYHOrO COCTOAHUSA (CO6/H0-
[eHve pexuma ctepunmnsasmm).

KOHTponbHas Touka 2: MHAMKATOP, MUCMbITaHHbIA Npyu K3 MUHYC KOMGUHaLMA AONYCKOB, HE JO/MKEH AOCTUraTb
KOHEYHOro COCTOSIHWA (HapyLUeHVe pexvma CTepunmnsasmm).

MpumeuaHue — MpUMep UCTILITAHWS UMUTUPYHIOLLETO MHAVKaTOpa (KNacc 6) NpUBeAeH B NPUNoXKeHUn B.

Lonycku, npuBefieHHble B Tabnuue 4. ABNAKOTCSA Hanbosiee CTPOTUMU CPean XUMUYECKUX UHAUKATOPOB
pas3nnyHbIX KnaccoB. [laHHble YCNOBUA UCMbITAHWIE MOTYT OblTb A4OCTUrHYTbl TO/IbKO B PE3UCTOMETPE. U UX
(haKTMYeCckn HeBO3MOXHO BOCMPOM3BECTU B MEAMLMHCKOM cTepunmnsatope. Kak cnepcteme, uMUTUpyOLLMe
MHAMKaTOpPbl o6ecneynBatoT BbICOKWIA YPOBEHb rapaHTUM Npu AeMOHCTpauuy AOCTUXEHUA KPUTUYEeCKUX na-
pamMeTpoB B KOHKpeTHOM Lukne. [lo Tex nop. noka uccrnefyemble napameTpbl Uukna He GyAyT MOJIHOCTbIO
COOTBETCTBOBATb YCTAHOB/IEHHbIM K3 ANA UMUTUPYOLWUX UHAUKATOPOB, pe3ynbTaTbl MOTYT ABNATLCSA OWM-
60YHBIMN M 0O6MaHYNBLIMW.

NMUTUpylWmnii nHankatop, No onpeaeneHuto, nogsepraeTcs 04HOBPEMEHHOMY BAUSHUIO pAga KPpUTK-
YeCKMX NnepeMeHHbIX npouecca. MocKoNbKy BIMSIHUE KPUTUYECKUX MEPEMEHHbIX HA UMUTUPYOLLWI UHAUKATOP
ABNSAETCA OLHOBPEMEHHbLIM, HEAOCTUXEHNE KOHEYHOTO COCTOSIHUA MOXET 6biTb CBS3aHO WM He CBSI3aHO C
KOHKPETHOI nepemMeHHO.

Mpumep paboumnx xapakTePUCTUK UMUTUPYIOLLETO MHAUKATOpPa NPUBEAEH HUXE. XOTSA BCe napameTpbl B
[aHHOM npumMepe 6bl/I U3MEHEHbl OLHOBPEMEHHO, Ha MpPakTUKe, B Npouecce WUCNbITaHUi MWHAUKATOPOB W3-
roToBMUTENEM. MOXET OblITb U3MEHEH OAWH UNKU 6onee nNapamMeTpoB, B TO BPEMS Kak OCTajibHble napameTpsbl
0oCTalTCA Ha KOHTPO/IbHbIX 3HAYEHUSAX.

Mpumep — NHanMKaTOp naposoli cTepunusaunn (Knacc 6. IMuTupytowmit ntHAKaTop).

KOHTponbHble 3HaueHus: 3.5 MuH, 134 °C.

B Tabnuue 4 onpegeneHbl KOHTPO/bHbIE TOYKM, B KOTOPbIX MHANKATOpP Knacca 6 gomkeH cpabaThbl-
BaTb (KOHTpoO/QbHaA Touka 1) n He cpabaTbiBaThb (KOHTPO/SbHAA ToOuKa 2) B npouecce UCnblTaHusa u3roTo-
BUTENeM c UCnosb3oBaHnem obopygosaHus, onpegeneHHoro B ICO 18472 [21].

KOHTponbHaa Touka 1 Ana faHHOro nHamkaTopa cocTasndeT 134 °C un 3,5 MUH, T.e. KOHTPO/ibHblE
3HaYeHus.

KOHTpofbHaa Touka 2 Ana AaHHOTro nHankaTopa cocTasnseT 134 °C munyc 1 °C, T.e. 133 °C, n 3,5 muH
MUHYC 6 %. T.e. 3,29 MUH.

CnepfoBaTeNbHO, MHAMKATOP, UCNbITYEMbIA Npy 134 °C B TeuyeHue 3,5 MUH J0MXeH cpabaTbiBaTb (KOH-
TponbHada Touka 1), a ucnoelTyemsbliii npyn 133 °C B TeyeHne 3,29 MUH, He AO/MKeH cpabaTbiBaTb (KOHTPObHAA
Touka 2).

5 BbI6Op XMMUYECKUX UHOMNKATOPOB

5.1 Cyww,ecTBYOT pasfinyHbie MeToAbl CTepuansauun, ciepoBaTesibHoO, U3rOTOBUTENN MapKUPYOT Xu-

MUYecKne MHAMKATOPbl B COOTBETCTBUM C UX NpeanosiaraemMbiM UCNONb30BaHMEM. XUMUYECKUE UHAUKATOPbI
He npefHa3HauyeHbl A8 UCNOMb30BaHUS B NpoLeccax, KpoMe ykasaHHbIX n3rotosutenem. Monb3oBaTenb He-
CeT OTBETCTBEHHOCTb 3a BbIGOP XMMWYECKOTO MHAMKATopa A1 KOHKPEeTHOro npouecca, ero ucnosib3oBaHue
W MHTepnpeTauuio pe3ynbTaToB B COOTBETCTBUM C MHCTPYKLMEn n3rotoButens. KOHTpoNbHble 3HaYeHUs, yka-
3aHHble M3roTOBUTENEeM MHAMKATOPa, NMOMOralwT onpefennTb, Kakol WHAWKATOP YMECTEeH K NPUMEHEHWU B
TOl WM MHOW cUTyauuu. ST KOHTPOJIbHbIE 3HAYEHUS yKa3blBalOT Ha NPOAYKTE WM B NpunaraeMoii k Hemy
[OKyMeHTauuu.
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5.2 XvMuyeckne MHANKATOPbI UCNONbL3YIOTCS 415 AEMOHCTPAL MM OCTUXEHUS O4HOTO unu 6onee napa-
MeTpOoB npouecca cTepuansaymm n camm no ce6e He SIBNAOTCA AOCTATOUHLIMU ANs 3aKMOHEHUS 06 apdek-
TUBHOCTM npouecca ctepuansayun. lemoHcTpauna adheKkTUBHOCTU CTepuamn3annm aBnseTcs komGuHauuei
Banuaauuu, o6cnyxmBaHusa n Kanu6poBku 060pyf0BaHUS, COOTBETCTBYHOLLENO WCNONbL30BaHWUA U hu3nye-
CKOTO KOHTPO/ISA, & Takxe, rae NPUMEHUMO, UCNO/b30BAHUA XUMUUYECKUX U/MNN BUONOTMYECKUX UHAUKATOPOB.
Ecnu kakas-To nepeMeHHas npouecca BbIXOAMT 3@ YCTAHOB/IEHHbIe Npeaesibl, CTeEPUIN3aTop A0/IKEH 6biTh
CHAT C 3KCNAyaTauuu 40 BbISCHEHUS NpUUnH. CTepnausaTop He fo/HKeH 6biTb BBEAEH B aKCMyaTauuto 4o Tex
nop, noka AedeKT He 6yAeT yCTPaHEH.

5.3 JloNXHbl 6bITb YCTAHOBIEHbI CUCTEMbI U/UIN NPOLLEAYPbl A8 OLEHKM N06bIX OTKIOHEHWA 0T Npeje-
/I0B NapameTpoB CTEPUIN3ALMOHHOIO UMKAA, U MPUYUHBI TPUHATUS N06bIX OTKNOHEHWH AOMXHbI 6bITb NOTHO-
CTbi0 JOKYMEHTUPOBAHbI.

5.4 [lOCTYNHbI XUMUYECKNE NHANKATOPLI PA3/INYHbIX BUAOB, KAXAbIV C PA3IMUHBIMK XapaKkTepucTukamu
pearmpoBaHusi. OHU MOTYT UMETb Pa3/IMyHble KOHTPOJIbHbIe 3HAYEHUsI AN KaXK40ro U3MepseMoro napame-
Tpa, W. Kak CNnefcTBMe, pasfMyHble XUMWUYECKMEe WHAMKATOPbl MOFyT MpecTaBnATb pas/IMyHOe WUCNbiTaHue
npouecca.

5.5 M3rotoBuTenn 06a3aHbl NPesocTaBnaTb MHOPMALMIO N0 HAAEXHOCTU, 6€30MacHOCT U pabounm
XapakTtepucTukaMm npoaykta. MoMUMO 3TOro, U3roTOBUTENN XUMWUYECKNX WHAUKATOPOB AO/KHbI NMpefocTaB-
NSATb MUCbMEHHYI0 MH(OPMAaLMI0 MO UHTEPNpPEeTaLUM pe3ybTaToB UHAMKATOPOB, N0 HAAEXHOCTN NHAUKATOPOB
OTHOCMTE/IbHO COXPAHEHUsi CTabWUIbHOCTM KOHEYHOro COCTOsIHWSA (ecnu TpebyeTcs) Npu XpaHeHU NpocTepu-
NIN30BaHHbIX U34enuit, No napameTpam npouecca, 4158 peakyun Ha KoTopble UHAMKATOP 6bln paspaGoTaH u
UCNbITaH, W No TPe6OBaHUSIM K XPAHEHWUIO U CPOKY FTOAHOCTU CaMOro WHAnkaTopa. OTBETCTBEHHOCTb 3a Npo-
UTEHME U NMOoHWMaHWe AAHHOW MHGOPMaLUKM NEXUT HA Nofb3oBartene. Vcnofb3oBaHue UHAMKATOPOB BHE WX
KOHTPOJIbHbLIX 3HAYEHUN MOXET NPUBECTU K OWWBO0YHbIM pe3ynbTatam, HO 3TO He nogpasymeBaeT TOro, YTo
XUMUYECKU NHAWKATOP HEKOPPEKTHO pa6oTaerT.

6 Vicnosib3oBaHMe XMMUNYECKNX NHANKATOPOB

6.1 MHAankaTtopbl npouecca knacca 1

HasHaueHne MHAMKATOPOB NpoLecca knacca 1 — pasnmuatb CTEPUIN30BAHHbIE Y HECTEPUTIM30BaHHbIE
NpoAyKThl, & He yCTaHaBNMBaTbL COBMIOAEHNE NN HECOB/IOAEHE NapaMeTPOB afeKkBaTHON cTepuausaymu.

NHavkaTopHas feHTa (Hanpumep, fieHTa ANs NAapoBOi CTepuansauun), nHAMKaTopHas 3TUKeTKa Wam
ynakoBka, cofepxalyas XuMuyeckuit UHANKAToOp, AO/KHA 6bITb HA BCeX COGPaHHbIX 1 NpegHa3HaueHHbIX 418
CTepunM3aLmum ynakoBkax B yupexaeHun. XuMnuecknii UHAUKaTop J0/XeH GbiTb MPOBEPEH NOC/e cTepunnsa-
UMK, 4TOGbI NOATBEPANTL, YTO MPOM3OLWSIO TpeGyeMoe BUAUMOE U3MEHEHME W, C/IeA0BaTEe/bHO, YTO U3genue
6b1710 NOABEPTHYTO NPOLECCY CTEPUN3ALUN.

6.2 NHankatopbl Knacca 2

McnblTaHMe Ha NpoHMKaHWe napa wnu yganeHue Bo3dyxa NPOUCXOAUT B NyCTOM cTepunusartope. MNpu
ncnonb3oBaHMM MHOAMKaTopa cnegyet BbINOMHATE UHCTPYKUUU U3TOTOBUTENA.

6.3 Hankatopbl knaccos 3,4.5n 6

Mpy UCNoONb30BaHUM XUMUYECKUX UHAMKATOPOB knaccoB 3, 4. 5 1 6 npegocTaBnsoT uHopmaymo o6
YPOBHAX KPUTUYECKUX MEepeMeHHbIX B KOHKPETHbIX 06/1acTax. MHorme gaktopbl MOTyT BAWATL Ha AOCTUXeE-
HUE 3TUX KPUTUYECKMX NEPEMEHHbIX, TaKMe Kak CoOAepXumMoe 3arpy3ku, KoHuUrypauusa sarpysku, nosoxexHue
BHYTPU Kamepsbl, TEXHOMOMMA 1 MaTepuanbl ynakoBku, kayecTBo napa u c6oii B paboTe ctepunusartopa.

B cnyuyae c 3arpyskamu, ynakoBaHHbIMWU B JINCTOBOW CTepPUIM3aLWOHHbIA MaTepuan, XMMUYecKuii UH-
AnKaTop AOMKEH 6biTb PacnosioXeH B TO 06n1acTu ynakoBku, NOAAOHA WU KOHTeHepa, B KOTOpOl npeano-
naraeTcs HaMMeHbllee NPOHUKAHME CTepunmn3ytouLero areHTa. Takasa 06/1acTb MOXeT GbiTb Kak B LeHTpe, Tak
W He B LieHTpe ynakoBKMW, NOAAOHA, KOHTellHepa Wan AaHHOW kaMepbl cTepunm3atopa. Bo3mMoXHO ucnonb3o-
BaHWEe HECKOMIbKUX MHAWKATOPOB 418 OLEHKM NOALOHA WM KaXA0ro YPOBHS KOHTeWHepa, cpOpMUPOBaAHHOIO
N3 HEeCKOIbKUX NOAAOHOB. MpesnoYTUTENbHO pasmellaTb XMMUYEeCKUe NHANKATOPbl B HECKOTbKMUX YNaKoBKax
B npegenax 3arpy3kv 415 KOHTPONS pas3inyHbix o6nacTeil BHyTpU CTEPUAIN3ALNOHHON Kamepbl.

Mpu Banugaumm npouecca MoXeT 6biTb NONyYeHa MHOPMALUA O HaMeHee AOCTYMNHbIX 418 CTepuin-
3ylOLLero areHTa nosIoXKeHUaX BHYTPU KaMepbl cTepunusatopa u/unu 3arpysku. Bocnponssoanmas uHgopma-
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UM MOXET 6bITb NOJlyYeHa C MOMOLLbI0 MHAMKATOPA, TO/IbKO eC/M UHAMKATOP NoMelleH B 06/1acTb, koTopas
XapaKkTepn3yeTcs KOHKPETHbIMU YCIOBUSIMMU.

B cnyyae ¢ HeynakoBaHHbIMY 3arpy3kamy XMMUYeCKUii UHAMKATOP A0/MKEH 6bITb MOMELLEH BYHa NOAA0H
C M3[EeNnsaMun, NoanexawuMmm cTepunnsanmuu.

6.4 WHpukaTopbl 4NS MCNONb30BaHWA C yCTPOMNCTBAMU KOHTPONSA npouecca

YcTpoiictBa KoHTponsa npouecca YKIM (process challenge device. PCD) 6bin pa3paboTaHbl g1 BOC-
npovseeAeHns Hanbonee TPyAHO CTepuanM3yeMbix yCN0BUiA B npouecce ctepunusaunn. fleictene YK gonx-
HO 6bITb CBA3aHO C OnpejefieHHbIMM MeTodamu cTepunusauun, TMNamyu CTepunan3aTopoB U COLEPKUMBbIM
3arpys3kn. He cyuiectsyeT yHusepcanbHoro YKI. kotopoe MOrso 6bl 6bITb UCMNO/b30BAHO AJ1 BCEX TUMOB
CTEPUNN3aTOPOB 1 CTEPUIN3ALMOHHbIX Npoueayp. AelicTBue n ucnoitTaHne YK ssnaoTca pesyibtaTom B3au-
MOB/IUSAHUA XMMUYECKOTro nHAnkKatopa u komnoHeHToB YKI; ntobble n3MeHeHus, Hanpumep, UCnosib3oBaHune
APYroro uHavkaTopa, MoryT NoBAusTb Ha AeicTBue YKII.

HekoTopble YKI moryT npefcTtaBnaTb CO60i onpefeneHHblli NPOAYKT AW KOMGMHaLMIO npoaykra u
cUcTeMbl CTepuan3aLmMoHHoro 6apbepa.

OHW MOryT 6bITb UCNONB30BaHbl N4 pa3paboTkn 1 onpegeneHns npouecca crepunusaynn. BonbnH-
cTBO nponssBogumbix YKI paspaboTaHbl ANA OLEHKN MPOHULLAEMOCTU 3Ta/IOHHON 3arpysku. CnegyeTt obpa-
TUTb BHUMaHWe Ha TOT hakT, 4To 3T YK npefcTaBnsioT CMOXHOCTb ANA Mpouecca M He npeacTaBnsatloT
co601 CTepnan3aLnoHHYI0 3arpysky.

YK MoryT 6bITb UCMOb30BaHbI 41 NMOATBEPXAEHNA pabounx XxapakTepucTuk onpefeneHHblX npouec-
COB TeKyLLero KOHTPOAA cTepuansanmmn, ecnn paboune xapakTepucTukn n ncnonb3osaHue YK sanugmposa-
Hbl. Mpumepbl cM. B UCO 17665-1, nogpasgen 10.5.

[ANa nonyvyeHns HafexHblX pesynbTatoB Npu UCNONb30BaHUM NPOU3BOAUMbIX YKIT 418 XUMUYECKUX UH-
ANKaTOPOB JO/HKHO 6bIThb BaNMAMPOBAHO NOMOXEHWE B CTepuansatope u B 3arpyske, 4tobbl npeacTaBnATb
Hanbonee TpyAHO cTepuaunsyemyt ob6nactb, HasbiBaeMyto 061acTbio A4NA KOHTpona npouecca OKI (process
challenge location, PCL). Mockonbky B 60onbwinHcTBe cnydyaeB OKIM MoxeT 6bITb onpegesieHa TONbKO npeano-
NI0XUTeNbHO, 060CHOBAHO UCNoJsib30BaHne 6onee yem ogHoro YKII. kak 66110 cka3aHo paHee.

[LeiictBue YKIM f0/KHO 6bITh CBSA3AHO C OMpefesieHHbIMU MeTofaMun cTepuansanmm, TunamMmy cTepunm-
3aTopa U cofepXumMbiM 3arpysku. He cyuwectsyeT yHuBepcanbHoro YKI. koTopoe Morio 6bl 6biTb UCNONb-
30BaHO AN1A BCeX TUNOB M METOAO0B cTepunusauuu. PasnuyHble NpoAyKTbl, Hanpumep nonble n Tpybyatbie
3arpysku (ctakaHbl, Yawku, Tpy6kn 1 T. n.), NOpUCTble 3arpy3ku (NoNoTHA, ofexaa, TeKCTUAb U T. M.) U Hemno-
puUcTble 3arpysku (XMpypruyeckme MHCTPYMEHTbI U T. M. ). MOTYT 6bITb NpeAcTaBneHbl pasNnyHbiMu YKII.

HekoTopble BONPOCHI, KOTOPble MOTYT 6bITb paccMOTpeHbl nNpu Bbi6ope YKIT;

a) yCTPOICTBO AO/MKHO 6bIThb pa3paboTaHo Tak. YTOOGbl XMMUYECKU MHAMKATOP MOT 6biTb MOMELLEH B
Hanbonee TpyAHOe A1 NPOHMKAHWUA CTEPUIN3YIOLLEro areHTa MecTo;

b) KOHCTPYKLMA YCTPOWCTBA A0/HKHA YUUTbIBATb TUN CTEPUNU3YyEMbIX U34enuii u npouenypy cTepunu-
3auuu;

C) XMMUYECKNII MHAUKATOP HEe AO/IKEH BIMATbL Ha PYHKLMW YCTPOICTBA;

d) Bo3amoxHoe B3ammogeictane YK un 3arpysku.

7 VHTepnpeTauns pe3ysibTaToB KOHTPOSISt XMMUYECKMU UHAMKATOpPaMK

7.1 O6uwwne NonoxeHns

MonHas nporpamma ob6ecnevyeHns CTePUILHOCTU BK/OYAeT B cebs acnekTbl 06paboTku, B TOM yucsne
Ae3nHdeKkuno, o4nCTKy, NOArOTOBKY 1 yNakoBKy, 3arpy3ky B CTepuansaTop, ctepununsayuo, obpalyeHune ¢ ns-
Jenvem nocne ctepuansauunn, XxpaHeHne usfgennii B CTePUNN3aLMOHHbIX yNakoBKax Npu COOTBETCTBYIOLNX
YCNOBUSAIX, pacnpejesieHne y TpaHcnopTUpoBaHue B MECTO UCMOMb30BAHUA. TeKylw e MOHUTOPUHT U KOHTPO/Ib
npouecca CTepuan3aunmn ABAAKOTCA BaXHOW cocTaBAOWeEd NOMHOW nporpaMMbl 0o6ecnevyeHns CTepusbHO-
cTn. XuMuyeckne nHAMKaTopbl, ygoeneTsopsowme Tpe6osanmam MCO 11140-1(13]. koTopble MCNOAb3YIOT B
COOTBETCTBUMU C peKOMeHAaLMAMN U3roToBuTeNs, MOTyT NpefoCcTaBUTb NOJIE3HYI0 MHOPMaLMIo 0 npolecce
cTepunusaymun. Hactota UCMOJIb30BAHUSA U YAUC/I0 XUMUYECKUX WHAUKATOPOB Ha 3arpysky Wan LUK 3aBUCAT
OT HaLMOHa/IbHbIX HOPMAaTUBHbIX JOKYMEHTOB W peKoMeHAauui u/vnan NoAUTUKN OpraHv3auuu, B KOTOPON
HaxoguTca ctepunusatop. CooTBeTCTBYHOLWY MHopMayuio cM., Hanpumep, B NCO 14937. nogpasgen E.7
npunoxeHus E.
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Xumuueckne NHANKATOPbI JOMKHbI YETKO pasrpaHuynBaTb 06/1aCTU, B KOTOPbLIX KOHTPOJIbHbIE 3HAYEHUSA
6bI/IN AOCTUTHYTbI, U 0611aCTU, B KOTOPbIX KOHTPO/IbHbIE 3HAYEHUSA He Gbln AOCTUTHYTHI. [0 3TOW NpuynHe
KOHEYHOe COCTOSIHME [O/KHO 6biTb COOTBETCTBYHOLUM U O4HO3HAUYHbIM. Mpumepbl cpaboTaBlunx 1 He cpabo-
TaBLWWX UHANKATOPOB AOJIXHbI GblTb NPeACTaBNEHbl N3rOTOBUTENEM W YETKO MOHSATHLI NO/Ib30BaTENi0.

7.2 N3MeHeHNsa XUMUYECKUX UHANKATOPOB

VHavkaTopbl pearnpyoT TO/IbKO B TOM cflyyae, Koraa [OoCTUrHYyThl COOTBETCTBYOLME NnapamMeTpbl B UX
oTAenbHOl o6nacTn. Heobxoaumo nomelatb BCe MHAMKATOPbLI B 06/1acTu, XapakTepHble A5 3arpysku, uan.
uTo ahhekTUBHEE, B HaMbonee TPYAHO CTEPUIN3YEMbIE MECTA.

XuMunyeckne UHAMKATOPBI CnefyeT paccMaTpuBaTth Kak COCTaBHYIO 4acTb MOJIHOW nporpaMmmbl o6ecne-
YeHUst CTEPUNBLHOCTHU.

7.3 HocpabaTbiBalowWwme xummnyeckme MHANKaTOPbI

Ecnun xuMnyeckuin HANKaTOp He fOCTUraeT CBOEro KOHEYHOro COCTOSIHMSA, yupexaeHune o6s3aHo ogop-
MUTb LOKYMEHTUPOBAHHbLI NpoTokos. Korgaa uHamvkatop He cpabaTbiBaeT, 3TO He O3HAyaeT, YTO npousowen
c60li nHAUKaTopa; 3To BCerga A0/MKHO OblTb MHTEPNPETUPOBAHO Kak c60i npouecca cTepunmsaunu. MNpuunHa
c60s npouecca Jo/kHa 6blTb BbIACHEHA.

8 XumMuuyeckne MHAOVKATOPbI B NpoLeaypax cTepunnsaumm

8.1 O6wWwune NonoxeHus

XvMunyeckme NUHANKATOPbI, HE3aBUCMMO OT TOrO, pasMelleHbl OHU BHYTPU UM CHApPYXW YyNakoBOK, UC-
noNb3yT AN1A KOHTPOA npouecca cTepunmsauny Kak jokasaTenbCTBO TOro, 4TO COOTBETCTBYKWLWME napa-
MeTpbl KPUTUYECKUX NepeMeHHbIX BblN AOCTUTHYTHI.

MnaHoBas nporpamma no pasmeLlieHnto U OLeHKe XMMUYECKMX NHANKATOPOB MOXET;

- 6bITb YACTbIO NPOBEPKN MOHTaXa, aKkcnayartaumm n akcnayatupyemoro (IQ. OQ n PQ) ctepunusaTopa,
T.e. Banugauuu;

- 6bITb YACTbIO TEKYLLEr0o KOHTPOSA npouecca;

- cogelicTBoBaTb gnarHoctmke c6oes npouecca;

- copeicTBoBaTb B BbifiBEHWW Npo6nemM ynakoBOK (Hanpumep, CAUWKOM 60nbliMe WAU MAOTHblE
ynakoBKW);

- cofeiicTBOBaTb B BbIABMIEHUN NPOGEM 3arpysku (Hanpumep, YaweobpasHoe OKOHYaHWe, KOTOpoe MOo-
XeT 3afiepXxuBaTb BO34yX NP HENpPaBUIbLHOM PacnosioXeHun);

- BbIABNIATb HEMPOCTEPUNNI0BAHHbIE 3arpy3Ku;

- cofeiicTBOBaTh B BbIAB/IEHUN COOEB CTEpPUIM3aTOpPa, KacalLmxca yaaneHna Bo3gyxa u npoHuKaHus
napa wnm SOCTUXEHUA TeMnepaTypbl/BpEMEHN BblAEPXKKN;

- cofelicTBOBaTb B BbIsIBIEHUM NPo6G/ieM C NOCTaBKOW CTEPUIM3YIOLLETD areHTa.

OTzen no o6paboTke AO/HKEH UMETb B Ha/lM4MM AOKYMEHTUPOBAHHYK NpoLeaypy BbIMOSIHEHUS BCEX
npoueccoB. Mockonbky NOBTOpPHas 06paboTka MeAULUHCKAX U3[eNunili COCTOUT U3 HECKONbKUX 3Tanos, KOTo-
pble MOryT BKOYaTh B ce65 Ae3nH(ekLnto, 04NCTKY, pa3bopky, OCMOTP, MOBTOPHY COOPKY, yNnakoBKy, OKOH-
yaTenbHYyl CTepuin3aunto, XpaHeHve 1 TpaHCMoOpTUpPOBaHMe, TO KpaiiHe BaXHO, YTO6bl GbiIN YCTAHOB/EHbI
KPUTEPUUN pa3niMunsi COCTOSHMA BCEX U3AEeNnii B TEYEHME Kax4oro atana npouecca. Hanpumep, MHAMKaTOPSbI
knacca 1o0TnAuyalT NpOCTEPUIN30BAHHYI0 NPOAYKLUIO OT HENPOCTEPUIN30BAHHOIA.

MonHas nporpamma ob6ecneyeHnsa CTEPUNBLHOCTU AO/DKHA BKIOYaTb B ce6a ngeHTudunkaumnio n BO3MOX-
HOCTb OTC/IEXVBaHNS MPOLECCOB Ae3NHMEKLNN, MPeCTepUIN3aLnoHHOK 0YNCTKM, CTepunmnsauny, TpaHcnop-
TUPOBAHNA N XpaHeHua n3genuii; kanubposky, ob6cnyxmnBaHne M nposepky 3MMEKTUBHOCTU CTepUnmMsarto-
pa; pusnyecknii, XUMMYeCKNii 1 6MONOrNYECKUn KOHTPONN CTEPUNN3ALNOHHBIX LUUKNOB. HM OAUH OTAENbHbI
3/1eMeHT nporpammMbl o6ecneyeHns CTEPUIbHOCTU, BKAOYAA pas3/inyHble BUAblI KOHTPONA CTepuansauum, He
MOXeT CBUAEeTEeNbCTBOBATL O CTepUIbHOCTU. O6ecneyeHne CTEPUILHOCTU TpebyeT HEMNPepPbLIBHOrO BHUMaHUSA
KO BCeM acnektam paboTbl CTepuaIN3aTopoB, NpoLeccy cTepuansanmm n NoOCTOSSHHOTO COOTBETCTBUSA YCTaHOB-
NEeHHbIM HOpMaM 1 NpUHUMNam.

CooTBeTCTBYHOLlEE MCNOMb30BaHNE (U3NYECKUX, OUNOMOTNYECKUX U XUMUYECKUX KOHTPOUPYIOLUX
yCTPOWCTB TpebyeT NOHUMaHWS TOro, ANA Kakux AelicTBUIA pa3paboTaHO KaXoe KOHTpOo/upylLLee yCcTpoii-
CTBO M UTO Kaxjoe yCTPONCTBO BbIIBNSET B NpoLuecce Wan Lukne crepunnsauun. dusnyeckme KOHTpPonumpy-
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lowMe ycTpoiicTBa, K KOTOPbLIM OTHOCATCS 3anucbiBatlolMe ycTPoNCTBa W AaTUMKW BPEMEHU, TemnepaTypbl 1
faBneHns, 06ecneynBaloT OLEHKY MepeMeHHbIX LuKna cTepunusaunm B peasbHOM BPEMEHW U NO3BONAIOT
o6HapyxuBaTb MHOTME HapyweHus pa6oTbl cTepunusatopa Hanbosee 6bICTPO. Tem He MeHee, husnyeckue
cpefcTBa KOHTPONS HEe MOTYT ONpeAenaTb, AOCTUTHYTbI NI B CTEPUIN3ATOPE COOTBETCTBYIOLWME 3HAYEHUS
nepeMeHHbIX, U HO B COCTOSIHUU BbISIB/SATL NPOG/IEMbI, CBA3aHHbIE C HEKOPPEKTHOM KOHGUrypaumeit 3arpysku
UM BUAOM YNakoBKW. XUMUUYECKME WHANKATOPLI paspaboTaHsl AN peakyuun, COnpoBOXAaEMOi XapakTepHbIM
XUMUYECKUM WU (U3NYECKUM U3MEHEHWEM, Ha OfHY Uu 6onee NepeMeHHbIX npouecca (Hanpumep, Bpems,
Temnepartypa, Hanuune HacblleHHOro napa, BNaXHOCTb, KOHLEHTpaLmMs rasa okcuga aTuneHa, fosa obnyue-
HWSA) BHYTPU Kamepbl cTepuansaTopa.

KoHeuHoe COCTOsIHME XMMMWYECKOTo WHAMKATOpa He rapaHTupyeT, 4To M3fenue, NpocTepuan3oBaHHoe
C MHAMKATOPOM, CTEPWUIbLHO, OHO AEMOHCTPUPYET, UTO AaHHOE n3fenve 6bi10 BblAepXaHo B OnpeAeneHHbIX
yCnoBusix. Xumuyeckne nHAMKaTopbl o6ecneumBatoT GbICTPbIA CNOCO6 onpeaenieHns HeKOTopbIX Npo6em B
cTepunnsaTope A0 TOro, Kak NOTeHUMaNbHO HECTEPUIbHBIA NPOAYKT GYAET BbiNyLWEH UKW NCNONb30BaH.

XUMnyeckme MHAUKATOPbl MOTYT 6bITb MOME3HbI NPU AWATHOCTUKE HEKOTOPbIX MPO6/eM, CBA3AHHbIX C
[OCTUXEHWEM KPUTUYECKUX MapameTpoB, 06YC/I0BMIEHHbLIX YCNOBUSIMU cTepunnsaumn. dhdeKkTuBHoe uc-
No/b30BaHMEe XMMUYECKUX WHAUKATOPOB TpebyeT MOSIHOTO MOHUMAaHUS TUMOB XUMUYECKUX WHAUKATOPOB M
TOrO, YTO OHU MOTYT W HEe MOryT oTo6paxaTtbh 0 npouecce ctepunusauun. CneposaTesibHO, Nw6as peakyus
XMMMUYECKOro MHAMKaTopa A0/KHA NoBeYb 3a co60ii cooTBeTCTBYOWME AeicTBUSA. OTAENbHbIE XUMUUYECKUe
MHAUKATOPbl 06bIYHO CeuncnyHbl AN O4HOTO MeTofa cTepunnsauun. TeM He MeHee, pasnyHble UHAMKA-
TOpbl O/IHOTO K/Macca M 41 0AHOT0 MeToAa CTEPUAN3ALMM NPU BblAEPXKEe B CTEPUIN3ALMOHHOM LUKIe MOryT
pearmposaTh No-pasHomy.

8.2 [lokymeHTuUpoBaHue

Xumuueckne MHAUKATOPbI UKW ONUCAHWE WX Pe3yNbTaToB MOTyT GbiTb COXpaHeHbl B KayecTBe YacTuu-
HbIX AaHHbIX N0 cTepunusauun. Ecnu farHbie pesynbTaTbl ABASIOTCA YaCTb0 CUCTEMbI KauecTsa (Hanpumep,
cepumn MCO 9000), To fo/MKHA 6bITb BO3MOXHOCTb OTC/IEXMBAHWUA MpoLecca NX NoyvyeHuss B onpefeneHHoM
LUukne cTepuansaunv, B TOM Yucne n AN nauyveHta. PesynbTaTbl KOHTPOASA AO/DKHbI GbITh OLEHEHbl YNOHO-
MOYEHHbIM KOMMNETEHTHbIM INLOM U AO/IKHbI COAepXaTb AaTy, UAEHTUMNKALVOHHbBIA HOMep cTepuan3artopa,
HOMep 3arpy3ku 1 JOKYMEHTUPOBaHHble 3HauYeHNss NepeMeHHbIX npoLlecca. B 3aBMCMMOCTM OT HaLuMOHabHbIX
UMM MecTHbIX Tpe6oBaHuii pesynbTaTbl UHAWKATOPOB MOTYT GbITb COXpaHeHbl Ha MPOTSXEHUN PasNNYHbIX
nepuofoB BpeMeHU. Pe3ynbTaTbl BCEX XUMUYECKUX NHANKATOPOB MOTYT 6bITb COXpaHeHbl B JOKYMEHTUPOBaH-
HOM WM B 3/IEKTPOHHOM BUAE.

9 O6yuyeHne nepcoHana

[0MKHbI ObITb B HAMUMWN JOKYMEHTUPOBAHHbIE NpoLeAypbl N0 06palyeHnto U UCNOb30BaHMIO XUMU-
Yyeckux MHAWKATOpoB. MepcoHan, OTBETCTBEHHbIN 3a NPUMEHEeHWe XUMWUYECKNX WHAMKATOPOB, AO/IKEH ObITb
o6yyeH npouegypam NOBTOPHOI 06paGoTKM, a Takxe BbIGOpY, UCNOMb30BaHUIO U MHTEepNpeTaLnn pesynbTaTos
XMMUYECKUX MHANKATOPOB. DTO 06y4eHne cnemyeTt NPoBOAUTL /1 BCEro nepcoHana B 06n1actax, rae npuve-
HAIOT NpoLeaypbl NOBTOPHOK 06pa6boTku, U A4Ns1 N60ro, KTO UCNONbL3YET CTEPU/IbHbIE U3LENNSA N UHTepnpeTy-
pyeT pe3ynbTaTbl XMMUYECKUX UHANKATOPOB. MpaBuibHas UHTEPNpeTaLUs KOHEYHOTO COCTOSAHUS XUMUYECKNX
WHAUKATOPOB KpaliHe BaxHa.

O6yuyeHune v MOBTOPHOE 06yYeHMe JOMKHbI MPOBOAUTLCS NEPUOANYECKN U AOKYMEHTUPOBATLCS.

10 XpaHeHne n TpaHcnopTupoBaHue

M3roToBuUTENb MM NOCTABLMK XUMUYECKUX UHAUKATOPOB HECET OTBETCTBEHHOCTb 3a NPEefOCTaB/IEHNE WH-
(hopmaumn No COOTBETCTBYIOLLEMY XPAHEHMIO N TPAHCMOPTUPOBAHMI0 UHAVKATOPOB A0 U NOC/E NCMO/b30BaHNS.

Pa6oune xapakTepucTUKM XMMUYECKUX WHAWKATOPOB MOTYT U3MEHATbLCS B 3aBMCUMOCTW OT YC/OBWIA,
BCTpEeYalLWmnxcs nNpu TPaHCNoOpPTUPOBAHUM UM XPAHEHWW 4O WCMNOJb30BaHus, OT crnoco6a WCMosib30BaHus,
OT NPUMEHSIEMON TEXHONOMMU XPAHEHUS NMOCNE CTePUIN3aLMM 1M OT CTabUILHOCTU XMMUYECKOro UHAMNKATO-
pa. Mo 3Toit NpuYnHe Heob6XOAWMO CNeA0BaTb UHCTPYKLMSAM MO XPAHEHWUIO M UCMO/MbL30BAHUID WHAMKATOPA,
npefoCcTaB/ieHHbIM M3roToBUTENEM. HecobtofeHne AaHHbIX UHCTPYKLMIA MOXeT NOBAUATb HA LLe/IOCTHOCTL 1
paboune xapakTepUCTUKN XMMUYECKOro MHAMKATOpa U NPUBECTU K HEBEPHbLIM BbiBOAAM.

XUMuyeckne UHAUKATOPbI He cleayeT UCMOob30BaTh NOC/e UCTEYEHUS NX CPOKA TOAHOCTY.
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11 MapkupoBka

11.1 O6wune NonoxXeHms

MapknpoBKka XMMUYECKUX WHAWKATOPOB [O/DKHA BKAOYATb BCH MH(OPMALUI0, W3N0XEHHYHO B
MCO 11140-1 [13]. faHHasa nHpopmauusa npusegeHa B 11.2,11.3 n 11.4.

11.2 MapkupoBKa nHgukartopa

Kaxablli nHAMKaTop fo/KeH 6biTb YHEeTKO NpoOMapkMpoBaH 0603HavYeHnemM MeToga cTepunusauyuu, Ans
KOTOPOro OH MpejHasHayeH, kiacca uHaMkaTopa v Ans nHankatopos knaccos 3. 4,5 U 6 — ycTaHOBNEHHbIM
KOHTPO/NbHBIM 3HauYeHneM. B cnyvyae, korga pasmep unu popmat nHANKaTopa He NMO3BOMSET HAHECTH 3TY WH-
hopmaumo WpudTOM WecTb BYKB HA caHTUMETP unu 6onee, MHopMaumusa foxHa 6bITb NpeacTaBieHa Ha
3TUKeTKe U/UNW B MHCTPYKLMM NO 3KcnayaTauum.

11.3 MapkupoBka npouecca

Ecnv nHgukatop paspaboTaH Ana UCNob30BaHUS B CNeynasbHbIX LuKNax ctepunusanum, ata uHgop-
mMauusa fo/KHa 6bITb NpeACcTaB/eHa WK 3aKoAMpoBaHa Ha WHAKWKATOpPe, Hanpumep:
STEAM 121 °C 15 MuH.

11.4 MapkupoBKa ynakoBKu

Kaxpaas ynakoska UHAUKATOPOB MW UHCTPYKLMA NO NPUMEHEHUIO, NOCTaBsAemMas € yNnakoBKOM, [o/IKHa
npefocTaBnATb CAEAYIOLWYI0 MHOPMALINIO:

a) M3MeHeHne, KOTopoe A0/KHO NPOU30NTK; ANA NHAUKATOPOB C U3MEHEHWEM LBeTa, B Clydasnx, Korga
M3MeHeHne He MOXeT 6bITb afileKBaTHO onucaHo, — obpasubl npejnosiaraeMbiX LBETOBbLIX AMana3oHOB Kak
ANA N3MEHEHHBbIX, Tak U A1 HEM3MEHEHHbIX UHANKATOPOB;

b) KpuTHYeckyo(ne) nepemeHuyto(ble), Ha KOTopyto(ble) pearupyet UHAWKATOP, W. rAe NPUMEHUMO, WX
KOHTPOJIbHbIE 3HAYEHUA:

C) Knacc, mMeTof 1 npejnosaraeMoe KUCnosib3oBaHue, A8 KOTOporo paspaboTaH MHAMKATOP;

d) ycnoBua xpaHeHWs 40 U nNocne UCNosb30BaHnA:

e) flaTy UCTeYeHUs cpoka rogHoCcTU WAW AaTy NPou3BOJCTBA MJIOC CPOK FOLHOCTU NMPU onpefesieHHbIX
YC/IOBUSIX XpPaHEHWS, BblpaXXeHHble B cooTBeTcTBUM ¢ MCO 8601(3] (t.e. ITTT-MM, rge I''rr — rog. MM —
mecsL);

OyHVKanbHbI KO (Hanpumep, HOMep nNapTun) AN OTCAEXUBaHUA npolecca U3roToB/EHUS;

[) yKa3aHus Mo Ucnosb30BaHuio, Heo6xoauMble ANA o6ecneyeHnss KOPPEKTHOTO NPUMEHEHNA MHAWKA-
Topa;

h) no6ble Nno6oyHble BellecTBa, KOTOPbIE MOTYT BCTPETUTLCH, UN YCI0BUSA, KOTOPblE, BEPOSAITHO, MOTYT
BO3HUKHYTb B Mpouecce npejnonaraeMoro WCnosb30BaHWA MHAMKATOpa W KOTOpble MOTYT Oka3aTb HeraTuBs-
Hoe BNusAHNE Ha paboune xapakTepucTuku nHAuKaTopa.

i) No6ble Mepbl NPEAOCTOPOXHOCTM B NpoLecce U/Wan nocsie UCnosib30BaHus.

j) HaumeHoBaHWe 1 agpec N3roTOBUTENSA WU NOCTABLLMKA;

k) xapakTepucTuku nobbiXx NU3MEHEHWNIA, KOTOpble MOTYT BO3HWKHYTb B MpoLecce XpaHeHUs NOSHOCTbI0
UAN He MOJIHOCTbI0 U3MEHUBLUUXCA UHAMKATOPOB MPU YCNOBUAX, YKa3aHHbIX B UHCTPYKLUN U3TOTOBUTENSA.

MpumedaHne — HaunoHasbHbIE UM PErMOHANbHBIE HOPMATUBHbIE AOKYMEHTLI MOTYT COAEPXKaTb [O0MNO0sHU-
TesbHble U apyrve TpeGoBaHus.
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MpunoxeHne A
(cnpaBoyHoe)

AaHHble no BoBu-Aunk Tecty

B ny6nvkaupmn 1963 r. . BoBM 1 cOABTOPOB [26] onMcaHo NPOCTOe UCMbITaHue, Noaxoasiiee A8 BbISBEHNS, KOp-
PeKTHO N1 paboTaeT npeaBapuTenbHas BakyymMmHas cuctema hopBakyyMHOro ctepunusatopa. [1s popsakyyMHbIX CTepu-
M3aTOPOB CyLLeCcTByeT Npo6sieMa, CBsA3aHHas C NPOHUKAHWEM BO3fyXa WU ¢ ApyrmM c60em B cucTeme BakyyMUpOBaHUS,
pesynbLTaToM Yero AB/IAETCA HaTeKkaHne BO3/[yxa Un HEKOPPEKTHOE yAasleH e Bo3ayxa.

Hannune octaToyHOro KpUTMYeCcKkoro o6beMa Bo3ayxa B Kamepe MOXeT MPUBECTU K 06pa3oBaHMio BO3AYLLUHbIX Kap-
MaHOB. KOTOpbIE OrpaHNuY1BatOT MOJIHOE MPOHVKaHWe napa BO BCe YNakOBKMW, Moj/iexatime crepunmsauun. B KoHue Bpe-
MeHW noAbema Temnepatypa BHYTPU Takoro BO3/yLUHOMO KapMaHa NoyTu BCerga Huxe, Yem Temneparypa okpyxatoLlero
napa. /i3Ha4asibHO NpoBepKa COOTBETCTBUA BaKyyMHOIi cUCTeMbl Gblsia NpoBeAeHa C MOMOLLbI0 MOMELLEHUS Tepmonap B
KOHKPETHYI0 UCTbITaTe/bHY0 YNakoBKy 1 B CMB Kamepbl. B ny6nvkaumn Boeu onvcaH TecT-nCT, COCTOALMI U3 ncTa
6ymaru, Ha KOTOpbIi 6bl1 HaHeCeH KpeCT CBSATOro DHAPI C UHAVIKATOPHOW NEHTON. TecT-nakeT, onucaHHblii Bosu. co-
CTOAN U3 MNbHAHbLIX NOMOTEHEL, MUHUMAaSIbHBIMK pasmepamun 36 * 24 aolima (NpumepHo 91,5 * 60 cm) A0 CTUPKKU. DTK
nonoTeHua cknafblBasMCb BYETBEPO MO AJIMHE W 3aTeM BABOE MO LUMPUHE AN [OCTUKEHUS BOCBMUKPATHOW TOMLMHBI.
Yuncno nonoTeHeL, MOXeT BapblpoBaTLCSA B 3aBUCUMOCTM OT UX TOSLLMHBI, HO CTOMKa fO/MKHA 6bITb OT 10 Ao 11 AtoliMoB
(MpumepHo oT 25,5 [0 28 cM) BbICOTOIA. Mpy MCMbITAHWN B KOPPEKTHO hYHKLIMOHUPYIOLLEM CTEPUNM3ATOpE C BPEMEHEM
BblAEPXKU 3.5 MWH Npy Temnepatype 134 "C npu HannumMm B kamepe TONbKO TecT-nakeTa Nonochl Ha MHAMKATOPHON NeHTe
[O/MKHbI N3MEHWUTLCS [0 OAHOPOAHOTO TEMHOTO LBETA. Y/0B/IETBOPUTE/bHBIA TECT YKa3biBaeT Ha ObICTPOE MPOHMKaHWE
napa, yZl0B/1eTBOpUTENbHOE yasieH/e BO3yXa 1 OTCYTCTBME 3HAUMTE/IbHOTO HaTekaHns Bo3ayxa. [Npu cooTBETCTBYIOLLEl
3KCM/lyaTaummn CTepunnsaTop cnocobeH BblgasaTk CTepU/ibHbIE U3aenus. MNpegnonaraeTcs, YTo JaHHOE UCTbITaHne crie-
[lyeT NpoBOAUTL KaXKAbIi AeHb Nnoc/e Harpesa cTepununsaropa o paboyei Temneparypbl.

BbISICHWIOCH, YTO MHAMKATOPHASA /IeHTa He MOKPbIBaeT BCell UCMbITaTe/NbHOV 061acTh U. eciv Bo3fyLlHas npobka
BO3HWKHET B 06/1aCTU, HE MOKPbITO MHAMKATOPHON NIEHTON, TO OHa He ByAeT 06HapyXeHa, No3TOMy 6blIM N3TOTOB/EHbI
HaneyaraHHble TeCT-/ICTbI.

Kak 6b1110 yKa3aHO paHee, CyLlecTByeT Tpu cTaHfapTa Ans ucnbitaHnii Tuna bosu-Auk Tecta — ato MCO 11140-3
[14]. NCO 11140-4 [15] n NCO 11140-5 [16].

3Tn cTaHaapTbl 6blM paspaboTaHbl, Tak Kak B pas/iMyHbIX YacTsX Mupa paboTy-opuriHan foktopa Bosn nHTep-
npeTupoBasIn pas/iMyHbIM 06pa3oM. B HEKOTOPLIX CTpaHax nof AaHHbIM UCMbITaHeM noAapasymMeBatoT TECT Ha yaasieHne
BO3/yXa 1 NpuaepX1MBatoTcs onpefeNieHHbIX KpuTepues cpabaTbiBaHKs, B TO BPeMs Kak B ApYrMX CTpaHax CUMTatoT ero
TECTOM Ha NMPOHMKaHWe napa C onpefeneHHbIMU KpUTeprsMn npreMaiemocTu. B peasibHOCTV HEO6X0AMMO 1 TO. U Apyroe.
CTepunmnsarop He MOXeT OCTUMHYTb NPUeMIEMOro NPOHNKHOBEHUSA Napa 6e3 yaaneHns Bosayxa. Bo Bcex cnyyasix ofHo-
pa3oBblii'anibTePHArMBHbIV TECT-NAKeT CPABHMBAIOT C 6YMaXKHbIM SINCTOM B YNakKOBKe U3 X/10M4aTo6yMadkHbIX MOMOTEHEL,

B tabnmue Al onucaHbl 3HauMTesbHbIe Pas/iMums B 3TASIOHHbLIX MaTepuanax u npusefeHbl MUHUMasIbHbIe 3Have-
HWA ycroBuii cpabaTtbiBaHNA U HecpabaTbiBaHus. [1s onpefeneHHbIX KpUTEPUEB CM. CCbITIOYHbIE AOKYMEHTI.

Ta6nunya A.1— CpasHeHve MCO 11140-3. UICO 11140-4 n NICO 11140-5

TecT-naket NCO 11140-3 [14] NCO 11140-4 [15] NCO 11140-5[16]
Ccblnika EH 285 [23] EH 285 [23] ANS1/AAMI ST46 [28]
Ha TecT-nakeT
Macca 7 kr+£10% TKr+2%. <7.0+0.14) kr 4kr+5%
TecT-nakeTa
MnoTHoCTbL 0.42 kr/gmt 0,42 xr/pmBb 0,20 kr/gmJ

TecT-nakeTa

220 * 300 * 250 mm 220 k 300 x 250 Mm

Pa3mepbl
TecT-nakeTa
Kputepun
cpabarbiBaHust

Kputepun
HecpabaTbl-
BaHuA

TemnepaTypa B TecT-nakete
JO/MKHA 6bITb MaKCUMyM Ha
0.5’ C Huxe, yeM B CniMBe Ka-
Mepbl Ha CTafuu BbILEPXKN

Temneparypa B LieHTpe TecT-
naketa Ha 2 "C — 3 "C Huxe,
yeM Temrnepatypa B C/vBe
Kamepbl B Hauvasie cTaguu
BbIAEPXKN

TemnepaTtypa B TECT-NakeTe [0/X-
Ha 6bITb He 6osiee yem Ha 1 "C
HKe, yem pabouas Temnepatypa,
M3MepeHHas B C/IMBE Kamepbl

Temneparypa B TecT-nakete [0/1X-
Ha 6bITb Ha 2 "C — 7 °C HWXe, YeMm
B C/VBE Kamepbl K Havasy craguu
Bblaepxku, ot 2 "C o 4 'C — B Ha-
yane BblAepXK1 1 He 6onee 1 'C —
B KOHLe CTafmnn BblAEPXKN

(250 £ 20) - (300 + 20) =

X (250—280) mm
Temnepatypa B TecT-nakete
Makcumym Ha 0.5 *C Huxe,
4YeM B C/IMBE Kamepbl Ha
CTafuu BbIAEPXKN

Temneparypa B LeHTpe TecT-
naketa ot/imyaetcsa Ha 2 "C
OT TemnepaTypbl B C/IMBE Ka-
Mepbl K Hauyany nocnegHei
MUHYTbl CTagun  BblAEPXKU
npu Temneparype 134 °C
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a CTaaus BbIOEPXKM.

X —BpemAa, MuH; ¥ — Temnepatypa 'C

PucyHok A.1 — Mpumepbl ycnosuii HecpabarbiBaHWs

PucyHok A 1 npeactaBnseT npuMepbl ycnoBuii HecpabaTtbiBaHWsA, ONUCaHHbIX B Tabnuue A.1. BKIOYas.

a) Temnepartypy KOHTPO/IbHON Touku (kprBas 1) B civee (B Npouecce CTagun BbiAepXKM);

b) ecnu NpucyTCTBYeT 06/1aCTb CHMKEHUST Temnepatypsbl (A2) (kpuBasi 2) B reOMeTpUYeckoM LiEHTPE KOHTPOJIbHOM
TEKCTWNbHO ynakoBku (7 kr no MCO 11140-3 [14]). MHAUKATOPHLIA NINCT AO/MKEH HE cpaboTarTh;

C) ecnu NpucyTCcTBYET 061acTb CHMKeHns Temnepatypbl (4,7,) (kpuBas 3) B reoMeTpryeckoM LieHTpe KOHTPO/IbHOM
TEKCTWNbHOM ynakoBku (7 kr no MCO 11140-4 [15]), anbTepHaTVBHbI TECT-NAKET AO/HKEH He cpaboTaTb;

d) ecnu npucyTcTByeT 06nacTb CHNXeHWUA Temnepatypsbl (4,73) (kpuBas 4) B reOMETPUYECKOM LIEHTPE KOHTPOSILHOM
TEKCTWNbHOI ynakoBku (4 kr no NCO 11140-5 [16]). MHAUKATOPHBIA NUCT UK UHAMKATOP B NPEABAPUTENILHO COBPaHHO»/
TecT-nakeTe JO/MKEH He cpaboTarb.
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MpunoxeHne B
(cnpaBoyHoe)

Pa3bAcHeHne TEPMWUHOB «NapaMeTp» U «nepemMeHHasa»

YTO KacaeTcsl U3MEHEHUIA, BANSAIOWMX HA MUKPOGoLmaHyo addekTnBHOCTb. ICO 11140-1 [13] onpegensieT «na-
pameTp» Kak KOHKpPeTHOe 3Ha4yeHue nepeMeHHON npolecca U «nepeMeHHYIo» Kak ycrioBue B Mnpouecce cTepunmsauu.
3TN TEPMUHbI HE3HAUNTENbHO U3MeHeHbl B ICO/TC 11139 (11) ncnonb3oBaHMEM MPUCTaBKN «MPOLLECC» Nepes KakabIM
TEPMUHOM.

Ecnn paccmatpvBaTh B KauecTse npvmepa npouecc BO3AyLLUHON cTepuamsauum, To B HEM CYLLECTBYIOT ABE «nepe-
MEHHbIE» WU «NepemMeHHble npouecca», a UMEHHO. — Temnepartypa u Bpems. «[llapameTpamu» Unn «napameTpamu
npotecca», CBA3aHHbIMY C 3TUMU NepeMeHHbIMU, MOTYT 6bITb 3HauYeHnsa 160 “C 1 120 MuH.
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Mpunoxexue C
(cnpaBoyHOE)

O60cHOBaHWe TpebGOBaHUIA K UHTETPUPYOLWMNM UHANKATOPAM U CCbl/iKa Ha TpeboBaHuA
K 6uonornyecknm nugnkatopam (bW), onpegeneHHoim B cepun NCO 11138,
M K MUKpOGUONOrMyecko nHakTneaumum (nonydyeHHon ns NCO 11140-1)

C.1 Map

C.1.1 BBepeHue

VHTerpvpytoLye nHAvKaTopbl pa3paboTaHbl rak. 4Tobbl 0TBeYaTb CXO4HLIM C 61OI0rMYecKMMM nHauKaTopamm (BIA)
06pa3om npu BO3AEVCTBUM KPUTUYECKMX NepeMeHHbIX NpoLecca cTepunmnsanuu. B pamkax HacTosLero ctaHgapra pa6o-
yne XxapakTepuCTUKN UHTErPUPYIOLLUX NHAMKATOPOB CBA3aHbl C MUHUMasIbHBIMK TpeboBaHusamMu K BU ana ctepunusaumm
BNI@QXHbIM TENIOM cornacHo MICO 11138-3 (9). B C.1.2 npvBefeHs! 06lume cBefeHns 1 nogpobHoe o60cHoBaHue Tpebo-
BaHWI K MHTErpupyoLWyM nHAMKaTopam knacca 5. onpefeneHHsiv B 4.6.

C.1.2 O6wue cBegeHns

B NCO 11138-3 [9] onpeaeneHo, 4To B/ gns npouecca napoBoii cTepunnsayum Ao/mkeH umeTb 0 12, He MeHee YeMm
1.5 MVH. MUHUManbHY0 nonynaumio 1« 105 u 3HaveHve z 6onee 6. 3HaveHune z ans MHormx Bugos Geobaallus stearother-
moptiHus 3auacTyto npubnnxaetcs k 10 (MCO 14161). B TeopeTuueckmx pacyetax, OTHOCALMXCS K Banuaumy npoLeccos
napoBoii cTepunmsaumn, Hanpumep FO, 06bIYHO 1CNosb3yeTcs 3HauYeHue z. pasHoe 10 (Pflug (27)).

Paboune xapakTepucTuku B MoryT 6bITb Takxe onpegeneHsl C TOMOLLbI0 OKHa BbbkuBaHus/rmbenu (OBI). koTopoe
Ha OCHOBE OnpejeneHHbIX Bbille MUHUMasIbHbIX 3HaYeHWid, 06bIYHO Npu Temnepatype 121 "C. AO/MKHO COCTaBUTb: Bbl-
XunBaHue B TeueHne 4.5 MvuH 1 rnéenb yepes 13,5 muH. OB BbIUMCASIOT CAeAyoLmMM 06pa3oMm:

Bpems BbbkmBaHua = (log P - 2)D121, (C.1)
Bpemsa rméenm = (log P + 4)D12, (C2)

rae log — pdecAaTuyHbIl norapudm yucnia crop;
P — HOMuHanbHas nonynaums;
0121 — Bpemsa yMeHblUeHus yncna cnop B 10 pa3 npu Temneparype 121 'C. B MUHyTax.

C.2 B3anMmMocBA3b MeXAy KOHTPObHbIM 3HayeHnem (K3) MHTerpupyloLLero nHANKaTopa v nHaktusaumei

6uonornyeckoro nHgukatopa (bU)

[insa Toro 4to6bl A06GUTLCA MHaKTMBaLUUM He MeHee 1 10 6 B NonynsauMsaX MAKPOOPraHW3MOB, He06X0AVMMO Noasep-
ratb B/ ¢ 0,21 = 1.5 muH 1 nonynsiynein 1 106 Bo3gelicTBuo Temnepatypbl 121 *C B TeueHne 16,5 MUH.

(log 10s - log 10-6) 1.5 = 16.5 MuH. (C.3)

Takum 06pa3om, 4719 UHTErpUpYIOLLEro NHAMKaTopa Knacca 5 MUHMMaibHoe KOHTPOsibHoe 3HaveHune (K3), T.e. Bpe-
M$1. 3a KOTOpOe AoCTUraeTcst KOHe4YHoe COCTosiHue npu Temnepatype 121 *C. 4oKHO 6bITb He MeHee 16.5 MuH. Onpege-
NvB MUHUMasbHoe K3. paBHoe 16.5 MUH. yCTaHaB/IMBAKOT NPSIMOE B3aVMOOTHOLLEHNE MEXAY KOHEYHbIM COCTOSHUEM WH-
TErpupyloLLero MHAYKaTopa 1 yao0BneTBopuTe/IbHbIM YPOBHEM UHAKTUBALMM aHasioriHoro BU. u. kak cnepacrtsune, Lenbio
npotecca MUHULLIHON CTepunn3aLmn.

B cnyuae, korga nsrotoButesnb onpegenset K3 npu temnepatype 121 "C 6onee 16,5 MUH. 6yAeT AOCTUTHYT 60/1b-
LKW ypoBeHb MHaKTMBauun (1. cnepoBaTesibHO, 60MbLIas cTeneHb 6e30MnacHOCTM) KO BPEMEHU, 3a KOTOpPOe MHAMKATOP
[0CTUraeT CBOEro KOHEYHOTO COCTOAAHUA. TeM He MeHee, NPY UCTbITaHUM MHTErPUPYIOLWWIA MHAWKATOP JO/DKEH AocTuraTb
WM NpeBbIlLaTh CBOE KOHEYHOE COCTOSIHWE MPU ero BblAePXKKe B TeUeHne BpemMeHu, paBHoro K3.

OnuncaHHoe Bbllle 0TObpaxaeT ycnoBus cpadaTbiBaHUsa NHTETPUPYIOLLLETO HAMKATOPA.

YTo KacaeTcs ycnosusa HecpabaTbiBaHNs, TeEOPeTUYeCKN eavHNYHbIA B 6yaeT nokasbiBaTb OTCYTCTBME pocTa npu
BpeMeHW BO3JelCTBUS, 4OCTATOYHOM A1 YMEHbLUEHWSI NOMYNALMM [0 YPOBHS,, MEHEE YeM OAWH BbDKUBLUMIA OpraHv3m.
OpfHako, Korga NPUMEHSAITCA peasbHble BU. BpeMsi BO3AENCTBUSA [O/MKHO GbiThb BbIlLE M3-3a €CTECTBEHHbIX U3MEHEHUA,
CBA3aHHbIX C 6BMONOTMYECKUMU CUCTEMAMM.

Kak npaswno, ecnm ucnbitbiBatoT 50 unmn 6onee bU. TpebyeTca Bpemsi BO3AeiicTBUSA, B TeHeHUe KOTOPOro nomyssi-
LMa yMeHbLIAeTCA A0 TEOPETUYECKOro YpoBHA MeHee 10 2415 UCKIHUEHMS N060ro NONOXUTENBHOMO 3HaYeHNs NpopocTa
(NCO 14161). OnpepeneHve OBl N03BONSET Noka3aTb, CKOMbKO eLle BpEMEHU BblAEPXKM HeobxoArmo. Takum ob6pasom,
nepvog Bo3gencTens, pasHbliii (log P +4)0, npyuMeHseTca AN onpegeneHns BpeMeHn rméenu, T.e. nocneaytollee ymeHb-
weHve Ha 4 log 3a npegenamu TOUKM BbDKMBAHWSI OAHOTO OpraHvM3Ma Ha eguHuuy, T.e. 1mlC4. Takum 06pa3om, MOXHO
oXuaaTb, YTO HekoTopble BU 6yayT nokasbiBaTb NOMOXUTE/IbHOE 3HAUYEHWe NpopocTa Npu ypoBHe Bo3delicTaua 10 2. Ho
He npu ypoBHe Bo3gelicTeua 10-4.
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MpyMeHas AaHHble KpUTepun ANs oNpeaeneHns peakum HecpabaTblBaHUSA UHTErPUPYIOLLEro MHAMKaTopa npy Tem-
nepatype 121 "C c¢ nonynsiuveii 105u 3HaueHnem D = 1,5. TpebyeTcs yMeEHbLWNTL Ha 7 log AN AOCTWXEHUS ypoBHS 10'2.
Bpems Bo3gelicTeus, Tpebyemoe A5 3TOro:

(log P + 2)0 = 10.5 MuH. (C.49)

Takum 06pa3om, MHTErpupyoLMiA NHAMKATOP He AO/HKEH [OCTUraTb CBOEro KOHEYHOrO COCTOSIHUA NPU BbigEPXKe
B CyXOM HacbILeHHOM nape npu Temnepatype 121 "C B TeueHve 10.5 MuH. OgHako K3 nsrotosutens npu temneparype
121 °C MoxeT 6bITb 60n1ee 16.5 MUH. 1 B 3TOM C/lyyae yCnoBuUsi BO3AeNCTBuUs, Tpebyemble 418 CO34aHNA peakuum Hecpa-
6aTbiBaHNA Y UHTETPUPYIOLLETO MHAMKATOPA, A0/DKHBI ObiTh B3aMOCBA3aHbl C K3 M3roToBUTENS 1 COCTaBMATL He MeHee
10,5 MuH. B3aB 10.5 MuH 3a OCHOBY A/19 HecpabatbiBaHus 1 16.5 MyH 3a OCHOBY 419 cpabaTtbiBaHus, NofyvYaem

10.5/16.5 = 0.636. (C5)

Takum 06pasom, Ans nHankatopa c K3 6onee 16.5 MUH ycnoBusa HecpabaTbiBaHWs, MPU KOTOPbIX €r0 UCMbITLIBALOT,
[OO/MKHbI COCTaBNATL Bpemsi BO3A4eiCTBUs, paBHoe 63.6 % ero K3. Takum 06pa3om, MHAMKATOP AO/DKEH NokasaTb OTCyT-
CTBME OTK/MKA WK HecpabaTbiBaHWe NPy BblAEPXKXe B CyXOM HaCbILLLEeHHOM nape npu Temnepatype 121 "C Ha npoTsxe-
HUK 63.6 % K3.

B cpaBHeHuU ¢ BM K3 nHTEerpvpyoLero nHavkartopa cBs3aHo Co BpeMeHeM, KOTopoe TpebyeTcs 418 AOCTMKEHNSA
yMeHbLUeHus nonynsumm Ha 11 log. 63.6 % K3 cBsiz3aHO CO BpeMeHeM, KOTOpoe TpebyeTcsa AN51 AOCTMKEHNS YMEHbLUEHNs
nonynsumm Ha 7 lcq. Takum o6pasom, 3HaveHne D BU B cootBeTcTBUM ¢ ICO 11138-3 [9] cBA3aHO ¢ K3 uHTerpupyoLero
nHAVKaTopa cneayowmmM oopasom:

(log P + 6)0 = K3. (C.6)
(5 + 6) W15 = 165. €7
T.e. yMeHblUeHne nonynaumm Ha 11 log A0 ypoBHA nHakTnBauum 1 «10°®
CneposatesnbHo:
D = K3Algg P + 6) = K3/11. (c.8)
B BV xuBble opraHn3mMbl HabMO4AIOTCA NPU BPeMeHW BblAepXkn (BpeMsi BbhxvBaHus BB). paBHOM
(tog P + 2)D = BB. (C.9)
nogcrasnisAa D.
(log P + 2)K3/11 = BB. (C.10)
Tenepb
tog P +2 =7. (C.1
cneposaTesibHo:
7K3/11 = BB. (C.12)
cneposaTesibHo:
K37/11 = K3 0.636 = BB. (C.13)

Takum 06pa3oMm, 415 VHTErpyUpyIoLWero NHAMKaTopa BpeMS BbDKMBAHUS, T. €. OTCYTCTBME OTK/IMKA B MHTErpUpYHo-
LLieM MHAMKaTope, W. CefoBaTeNlbHO, Bpemsl, B TEUEHNe KOTOPOro KOHeYHOe COCTOSIHME He [O/MKHO OblTb JOCTUTHYTO,
paBHO 63.6 % K3.

OnpegeneHve MHAMKATOPOB Kacca 5 Hanbonee NOHATHO NPU HaYa/IbHOM NOAPOBHOM PacCMOTPEHUM UX COYHKLMO-
HMPOBaHUS B NapoBbIX cTepunusaTopax. OAHNM 13 hakTopoB ABNAETCA UX CXOXeCTb B paboTe ¢ BU. B nonbiTke nposecTu
napasinenb Mexay pabouMmm xapakTepuctTkamm XMMnyeckux nHaukatopos (XM) n B/ ncnonb3yloT TepMUH «Temnepa-
TYPHbIA KO3hULMEHT» AN CBOEMO pofa MOAENMPOBaHMSA 3HaYeHusi z. B MoryT umeTb 3HauveHns z mexay 6 n 14. Ecnn
YCTaHOBWTb AnanasoH TemnepaTtypHoro koadpdmumeHta ot 6 *C go 14 'C. HaHOcs ABa TemnepaTypHbIX KoadduumeHTa
npy pasHbix Temnepatypax, MOXHO NOAYYUTb rpaduku.

Ecnun yctaHoBneHo, yto K3 npu Temnepatype 121 "C coctaBnseT 16.5 MvH. To rpadhuku AByX TemnepaTypHbIX KO-
ahhuLmeHToB nepecekatoTca Ha 16.5 MuH npu Temnepatype 121 GC

Hak/oH IMHWMK, NosTy4eHHol OT rpadouka AaHHbIX, npeacTaBnsowmx K3 X npu pasnmuHbix Temnepartypax, 4o/MKeH
NPOX0ANTb MeX/Y HaKNoHaMW NIMHWIA, NOMYYEHHbIX OT TemnepaTypHbIX koachduumeHTos 6 'C 1 14 “C. 1 6bITb IMHENHbIM.
Kpome TOro, fO/HKHO Habnogatbcs NosHoe HecpabarbiBaHue, ecnv BPems BbiAepXKu Mpu l060M [AaHHOM KOHTPOSIb-
HOM 3HaueHun cocTasnseT 63.6 % aToro BpemeHu. Apyrumu cnosamu, ecnv X umeeT KOHTPONbHOE 3HayeHue cpaba-
TbiBaHusA npu 1.80 MyH 1 Temnepatype 134 *C. TO OH He JO/MKeH cpabatbiBaTb Npu 1.14 MuH 1 Temnepatype 134 "C
(1.80 mmH 0.636 = 1.14 MuH) unu (1 muH 48 ¢ CPABATBIBAHVIE 0.636 = 1 MyH 9 ¢ HECPABATbLIBAHUE).

MnnocTpaumio cM. Ha pucyHke C.1. MNocne HaHeCeHWs1 KOHTPO/bHbIX 3HAYEHWI B YETbIPEX TEMNepaTyPHbIX TOUKax
HaKMOH NINHWKN, COEAMHAIOLLEN TOUKN, ByAeT HaXoaUTLCA MeXay NMHuaAMK A 1 B.
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aOauH norapuMrYecKnin LK.
b 14-rpafyCHbIil TeMNepaTypHbIii KO3MULMEHT.
C 6-rpagycHbIii TemnepaTypHbIi KO3ULNEHT.

X — Bpems, mum; Y — Temnepatypa. 'C

PucyHok C.1 — TemnepaTypHblii KOS(MPUUUEHT 4151 NAPOBbIX UHTETPUPYIOLLMX UHANKATOPOB Knacca 5

C.3 CpaBHeHue c TpeboBaHUAMU 4151 UHTErpUpyoLWmx niankatopos s NICO 11140-1 [12]

NCO 11140-1 [12] TpebyeT, 4TOObl MHTErpUPYOLWMIA MHAMKATOP He cpabaTbiBas B YC/IOBUSX BbIAEPXKKM NpU €ro
KOHTPO/IbHOM 3HadeHun (K3) MuHyc 1 *C no TemnepaType v MuHyc 15 % no BpeMeHu. VHTerpupytowmii nngmkatop ¢ K3.
paBHbIM 16,5 MUH npu Temnepatype 121 *C. He go/mkeH cpabaTtbiBaTb npu Bbigepxke B 120 "C B TeueHne 14.025 MUH.
MpoBogs napannens ¢ peakuuen 6uonornyeckoro nHaukatopa (bW). ecnn BU nmeet 3Hauvenve D,21, paBHoe 1.5. 1 3Ha-
YyeHwue 2, pasHoe 10 *C. To 3Ha4eHve D npu Temnepatype 120 "C 6ygeT

_ UT, rrer)Mo]
D,n=D,, 10 (C.14)

rge O120 3HayeHue D npu Temnepatype 120 "C;
3HaveHve D npu Temneparype 121 "C;
paboyas Temnepatypa (B faHHom ciyyae 120 *C):
ref CTaHfJapTHan Temnepatypa (B faHHoM cnyvae 121 *C);
°120 15 10-K120-121KHO)= 1 8 8 MUH.

Monaras, yto nonynsAuns B/ paBHa 1 ¢ 105. norapudMmyeckoe ymeHblUeHne, JocTuraeMoe npu Bbigepxke B npu
Temnepatype 120 'C B TeueHue 14.025 MuH. 6yaet

14.025/1.88 = 7.427. (C.15)

T.e. yMeHbLUeHVe Ha 7.4 log.
Takvm o6pasom, log ypoBHs BbixvBaHus B B byaeT

5 - 7.427 = - 2.427. (C.16)
CnepoBartesibHO, BbKMBLUASA NONynsaumus byaet
1 H0-2427 = 37 . 10-3. (C.17)
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3T0 3HaYeHVe o4eHb 6M3KO K Tpe6oBaHMAM, onpegeneHHbiM B ICO 11140-1 [13]. T.e MHTerpupytoLwwmii HAMKaTop
He [lo/KeH cpabatbiBaTh, KOrAa 3a Bpems BblAEPXK/ Nonynaums ymeHbLllaeTcs Ha 7 log. T.e. cHxaetca go 1 10~2.
Taknm 06pa3oM, U30XKEHHbIE Bbillle TPeboBaHUA O4eHb CXOXM C TPeboBaHUAMK B NPUBEAEHHOM paHee npumepe.
Ecnn 3HaueHve r BW paBHO 6. Torga 3HaueHvwe D npu Temnepatype 120 "C 6yaeT BbiBEAEHO criedytolimm
obpaszom:
0120 = 1.5 1(H<«0-121>*) = 2.2 MWH. (C.18)

Monaras, uto nonynsauus BU pasHa 1 10s, norapudmuyeckoe yMeHbLLUEHWE Npu Bbigepxke BU npu Temnepatype
120 "C B TeyeHve 14,025 myH bygeT

14.025/2.2 = 6.375. (C.19)
Takum 06pasom, tog ypoBHS BbXBaHuA B BU byaet
5- 6.375 = -1,375 = log (4.6 10-2). (C.20)
Ecnn 3HaveHune z BU pasHo 14. Torga
°120 = 15 ' 10-«,2°- 121¥14) = U681. (C.21)

Monaras, uto nonynauma B pasHa 1 10s, norapucmuyeckoe ymeHbLLUEHWE Npu Bbigepxke BU npu Temnepatype
120 “C B TeueHue 14.025 mvH bygeT

14.025/1.7681 = 7.93. (C.22)
Takum 06pa3om, ypoBeHb BbbkmBaHusi B BU 6yaeT
5- 793 =-2.9 =log{1,25 10"3). (C.23)

B tabnuue C.1 npusegeHa BbllLen3NoXeHHas MHdopMauus B CxaTom Buae
Tabnuua C.1 — YpoBeHb BbhxuBaHus Ha B
zZ*6 r»10 rmia

YpoBeHb BbiXunBaHua Ha B 46 10'2 3.7 W® 1.25 10-3

PaccmatpuBas Te xe faHHble Npu MakcMmanbHON TemnepaType:
Ecnn nHTerpypyowpii niamkatop umeeT K3 npu Temnepatype 135 'C 0.66 MuH. B ¢ D,21 paBHbIM 1.5, nonyns-
upeii 1 105mur =10'C.

D13S* 15 K**»-™ ** = 006 MUH. (C.24)
Mpwn ycnosumn cpabaTtbiBaHUs yMeHbLUEHNE Ha 11 tog gocTuraeTcs 3a
11 « 0.06 MuH = 0.66 MWUH. (C.25)
Mpu ycnoBun HecpabaTbiBaHWsi yMeHbLLEHWE Ha 7 log focTuraeTcs 3a
7 m0.06 = 0.42 MuH. (C.26)

B cooTBeTCcTBMM C TPe6OBaHMAMMN HACTOSILLEr0 CTaHAapTa UHTErpupYyoLWMiA MHANKATOP He Jo/MKeH cpabaTbiBaTb
npu K3 63.6%
0.66 0.636 = 0.42 MUH. (C.27)

Mcnonb3ys npeasapuTenbHO onpeAeneHHblii Kputepuin ANs yCnoBuii HecpabaTbiBaHUA:
K3 Temnepatypbl — 1 "C 1 K3 BpemeHn — 15 % npmBoauT K HecpabaTtbiBaHuio npu Temnepatype 134 X 1 0.56 MuH.
Ana B

Ow =15 W-«134-12tyi0| = 0.075 MuH. (C.28)

TakvM 06pas3oM, BblAepXka B TedeHne 0.56 MVUH NPUBOAWT K SIorapntMUYeckoMy YMEHbLLEHWIO Ha
0.56/0.075 = ymeHblueHne Ha 7.45 log. (C.29)
cnefoBaTesibHO, YPOBEHb BblXMBaHWS GyaeT
5 - 7.47 = -2.47 = tog (3.3 » 10'3). (C.30)
KOTOpbI/i CHOBa 630K K YCTaHOB/IEHHOMY paHee YpoBHIO HecpabaTtbiBaHus, T.e. 1 10 2

C.4 Okcupg atuneHa

B NCO 11138-2 [8] yka3aHO, 4TO 6ronornyecknin nHaukartop () gns okemaa atuneHa (30) LOMKEH UMETL 3HAYe-
Hune D He meHee 2.5 MuH npu Temnepatype 54 “C. 60 % OB 1 600 mr 30/n ¢ MmakcumanbHoi nonynsumeli 1 - 10s. Pabouve
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XapakTepucTukun B mMoryT 6bITb OnpeaeneHbl ¢ NOMOLLbI0 OKHA BbXKUBAHWS/TM6enn, KoTopoe 06bIYHO AO/MKHO ObITh: Bbl-
XVBaHue B TeueHne He meHee 10 MUH. rMbesnb He nosgHee yem yepes 25 MuH Npu TemnepaType 54 "C. 0CHOBbIBasiCb Ha
NpUBEAEHHbIX BbILLE MUHUMaSIbHbIX 3HAa4YeHUAX. OBIT MOXET 6bITb BbIMMUC/IEHO U3 CNeayHOLLEro:

Bpemsi BbkuBaHua = (log P - 2)0: (C.31)
Bpems rméenn = (log P + 4)0. (C.32)

MpUHATO AoCTUraTh KOHEUHOI BEPOSITHOCTU BbDKMBAHWS B NOMYNALMM MUKPOOPraHn3MoB 10-6, nepes Tem kak npo-
OYKUMA MOXET CUATaTbCA CTEPUILHOI.

Ha ocHoBaHuu paHee 13n10xeHHoN nHdopmauumn. BU ¢ 3HaueHnem O paBHbIM 2.5. 1 MakcUMasibHOW nonynsuvei
1-10e Heo6Xx0AMMO NOABEPrHYTb BblAEpXKKe Npu Temnepartype 54 "C. 600 mr 20/n 1 60 % OB B TeueHne 30 MUH 45 TOro,
4TO6bI LOCTUTHYTb YPOBHA MHaKTMBaLun 10~®,

Takvm obpasom.

(log 10e - log 10-®) * 2.5 = 30.0 MMH. (C.33)

Takvm 06pasom, MUHUMasibHoe K3. T.e. Bpemsi, 3a KoTopoe ByfeT AOCTUrHYTO KOHeYHOe COCTOSIHME A1 UHTerpu-
pytoLero nHgukaTopa knacca 5. o/mMKHO 6bITb He MeHee 30.0 MWH. 4TO6bl 06ecneunTb AOCTUXKEHNE A0CTAaTOYHOIO UHAK-
TUBUPYIOLLIEro rnokasaTeniss B aHasiornyHom BUL.

B cnyuae, korga K3 npu temnepatype 54 "C. 600 mr 90/n1 1 60 % OB 60nee 30.0 MvH. 3a TO BpeMsl, 3a KOTOpoe
VHAMKATOP AOCTUrHET CBOEr0 KOHEYHOro COCTOsIHUSA, ByAeT AOCTUraTbCs 3aMeTHO 60/bLUMIA YPOBEHb MHAKTUBALMK. Tem
He MeHee WHTerpupyoLmii HANKATOP AO/KEH [OCTUraTb WM NPEBOCXOAUTL CBOE KOHEYHOE COCTOSIHWE NPK BblAEepXKe
B TeYeHVe BpeMeH!, paBHoro K3.

OnvcaHHoe Bblilwe 0TobpaxaeT ycnosus cpabaTbiBaHns. Huke npefcTasneHbl YC0BUA HecpabaTbiBaHus.

TeopeTnyeckn eaunHNYHbIA B He nokaxeT pocTa B Criyyas, KOrAa BPeMs BblAEPXKV SIBASETCA JOCTATOUHbIM A1s
YMEHbLUEHWSA MONyNAUMM A0 YPOBHSA, MEHee YeM OAMH BbDXKMBLUMIA opraHusm. OfAHako, Korga NpuMeHSIoTCa AeicTBu-
TenbHble B/, Bpems BblAEPXKKM AO/MKHO GbiTb 6OMblUe, YEM yKa3aHHOE BbilLe, U3-3a €CTECTBEHHbIX U3MEHEHUI, CBSi-
3aHHbIX ¢ Bruonornyeckummn cuctemamu. O6bIYHO NpU ucnbiTaHun 50 unu 6onee B Ans UCKNOYEHNUA NONOXUTENbHBIX
3HaYeHnit pocTa TpebyeTcs BPeMs BblAEPXKM, B TEUEHVE KOTOPOro NOMyNALMsA yMeHbLIaeTCs A0 TeOPeTUYeCKOro ypoBHS
MeHee 10 °. 3ro oTobpaxaeTcs B ONpefesieHnn XapakTepucTuK BbbKMBaHWUA/IMGeNW. rae nepuof BblAEPXKWU, paBHbIA
(tog P + 4)D. npumeHsieTcs N5 onpegesnieHns BpeMeHn rmbenu, T.e. yMeHbLUEHNS elle Ha 4 log 3a npefesbl TOUKN Bbl-
XMBaHUS1 OAHOr0 OpraHM3ma Ha eguHudy. T.e. 1+ 10 4. Takum 06pa3oM, MOXHO OXMAATb, YTO HekoTopble BY 6yayT no-
KasblBaTb MOSIOXWUTE/IbHOE 3HAYeHWe pocTa Mpu ypoBHe Bo3geicTeusi 10 °. B TO BpeMs kak Npu ypoBHe BO34eicTBUS
10 4 pocTa He 6ygeT. AfjanTupys 3TOT KpUTepWii ANa onpeAeneHns oTKAMKa HecpabaTbiBaHUA MHTErPUPYIOLLLErO NHAMKA-
Topa npu Temnepatype 54 "C. 600 mr 90/n 1 60 % OB c nonynauueii 1 10e n 3HauyeHnem O. paBHbIM 2.5. 4nst gocTuxe-
HYA ypoBHS 10'2 TpebyeTcs ymeHbLUeHre Ha 8 tog. [1a aToro TpebyeTcs cnepytoliee BpeMsi BblAEPXKKN:

(log P + 2)0 = 20 MUH. (C.39)

Takum 06pas3oM, VHTErPUPYHOLLMIA UHAMKATOP He A0/MKEH AOCTUraTb CBOETO KOHEYHOr0 COCTOSIHUA NPU BbIAEPXKKE
B 600 mr 30/n n 60 % OB npu Temnepatype 54 'C B TeueHne 20 MUH unn meHee. Tem He MeHee K3. onpegeneHHoe us-
rotoButenem npu Temnepatype 54 *C. MoxeT 6biTb 60n1ee 30.0 MVH. cnefoBaTesnbHO, YC0BME HecpabaTbiBaHNS [O/HKHO
6bITb OCHOBAHO Ha 3TOM 3HayYeHUU 1 6bITb He MeHee 20 MUH. cnonb3ya 20 MUH Kak MakcUMasibHOe 3HaveHve Hecpaba-
TbiBaHMS 1 30.0 MUH Kak MUHUMa/IbHOE 3HaYeHne cpabaTbiBaHUA:

20/30 = 0.667. (C.35)

Takum o6pasom, Ansa nHaykatopa ¢ K3 6onee 30.0 MUH ycnoBrem HecpabatbiBaHWs, NPy KOTOPOM €ro UCMbITbIBAOT,
[0/DKHO ABMISITLCSA BpeMs BO3AeiCcTBUSA, paBHoe 66.7 % K3. Takum 06pa3om, MHAVKATOP He Ao/MKeH cpabaTbiBaTb Mpu Bbl-
nepxke B ycnosusix 600 mr 90/n 1 60 % OB npu Temnepatype 54 °C B TeueHne 66.7 % K3.

C 6uonornyeckoii ToUkM 3peHns K3 cBsa3aHo co BpemMeHeM, KoTopoe TpebyeTcs AN AOCTUKEHNST YMEHbLUEHNS Mo-
nynaummn Ha 12 log: 66.7 % K3 cBA3aHO cO BpeMeHeM, KoTopoe TpebyeTcst ANs AOCTMKEHNS YMEHbLUeHNA Ha 8 log.
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MpunoxexHne D
(cnpaBoyHoe)

Pa3bacHeHUA No onpefesieHno NOPUCTOCTH

D.1 O6wue nonoxeHus

MCO 11140-3 [14J n 'CO 11140-5 [16] TpebytoT, 4TO6bI NOPUCTOCTb UHAMKATOPHbIX CUCTEM Obina onpefeneHa B
cooTBeTcTBUM ¢ ICO 5636-3 [1] (MeTon BenaTceHa). AnbTepHaTuBHbIN MeTog onucaH B MICO 5636-5 [2] (MeToa Mepnw).
B D.2 npefcTaB/ieHo cpaBHeHVe NATV 06pasLos byMaru, nokasblsatolLee 9KBUBASIEHTHOCTb @HHbIX ABYX METO/OB.

D.2 CpaBHeHue nsiTu 06pasuoB bymaru

D.2.1 VicnbiTaTeNnbHble Marepunansl

WcnblTaTenbHble MaTepuasbl COCTOSAT U3 NSATWM 06pasLoB ByMaxHbIX MaTeprasioB, 0603HaYEHHbIX Kak: obpasel, A,
o6pasel B. obpasel, C. obpasew, D nobpaseu E.

D.2.2 Ycnosus

MpyMeHAT ycnosusa m3 Tabnuupl D.I.

Tab6nuua D.1 — Ycnosus

MpeaBaputenbHoe o
o BbigepxuBaHue ycnosuit NcnbiTaTenbHble yCNOBUS
cosjjaHue ycnoBuii

— (23 £2) "C, (50 £ 5} % OB. B TeueHvie He MeHee 16 4 (23+2)"C, (50 £ 5) % OB

D.2.3 MeTogabl ucnblTaHns

D.2.3.1 TMNpoHuuaemocTb Bo3ayxa B cooTBeTcTBuU ¢ NCO 5636-3

C nomoLblo MHCTpyMeHTa beHaTceHa npu 150 MM AaBneHus BOASHOrO cTonba 6b110 npoBefeHo 10 NOBTOPHbIX
ncnblTaHuii Ha obpasuax A. B n E, HO U3-3a OrpaH1YeHHOro Yncna MMEBLLMXCA B HA/IMUMKM MaTepuanios Ha obpasuax C un
O 6b1710 NPoBEAEHO 6 NOBTOPHBIX UCMbITAHWIA; 06paTHbIe CTOPOHbI Takke Obl NPOTECTUPOBAaHSbI.

D.2.3.2 MpoHnuaemocTb BO3ayxa B cooTBeTCTBMU € MICO 5636-5(2]

C NomoLLbI0 MHCTPYMEHTa Fepnn co cTaHAapTHbIM 6annoHoM 567 r 66110 npoBeAeHo 10 NOBTOPHbIX UCMbITaHW Ha
obpasuax A. B 1 B. HO 13-3a OrpaHNYEeHHOro Ynucna UMEBLLUXCA B HA/IMUMU MaTepuasioB Ha obpasuax C v D 6b110 npo-
Be[leHO 6 NOBTOPHbIX UCMbITAHWA: 06pPaTHbIE CTOPOHbI TaKXe GblIN NPOTECTNPOBaHbI.

D.2.4 Pesynbtartbl UCMbITAHUA

Cwm. Tabnuuy D.2.

Ta6nuya D.2 — lNMpoHuyaeMocTb Bo3ayxa no beHaTceHy (Ma/MuH)

O6pasey CpepgHee AvnanasoH
A 298 250—350
B 3240 3100-3400
C 328 300—360
O 2167 2100—2250
E 118 100—140

MpumedyaHne — 13-3a BLICOKOM NPOHMULAEMOCTM 06pasLia B oH 6bi/1 UCMbITAH C UCMO/b30BaHWEM 75 MM AaB-
NIeHVsi BOASHOTO CTON6a, a pesy/ibTar CKOPPeKTUpoBaH A1a 150 MM [aB/eHns BogSHOTO cTon6a.

Ta6bnunya D.3— lMpoHutaemocTb Bo3gyxa no Mepaun{c/100 mn)

O6pasely CpegHee [AvnanasoH
A 57.7 46.4—71.1
B 2.56 2.23—2.95
C 56.3 53.1—60.3
D 5.20 4.74—5.97
E 154 126—172

MpumeyaHne — M3-3a BbICOKOI NMPOHMLLAEMOCTM 06pasLoB B U O OHM 6blIM UcnbiTaHbl ¢ 200 M. a pesynbTar
cKkoppekTuposaH ans 100 mn.
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Mpunoxexve E
(cnpaBoyHoOE)

PI/ICyHOK, I'IOKa3bIBaI'0LLU/IVI B3aMMOCBA3N KOMNOHEHTOB MHAMKaTopa

1 — uHAMKaTOPHLIM (peareHT, 2 — noAnoxka; 3 — uHankatop (knaccel 1. 3,4, 5, 6): 4 -- nHanKaTopHasa cuctema.
5 —cneynanbHas TecToBas Harpyska; 6 — uHgukatop (knacc 2)

PucyHok E.1 — B3avMOCBSI31 KOMIMOHEHTOB MHAMKATOpa
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Buénuorpadus

Bymara u kapToH. OnpefeneHne Bo34yXONPOHNLAEeMOCTH (CpefHuii AnanasoH U3MepPeHns).
YacTtb 3. MeTog beHarceHa

Paper and board — Determination of air permeance (medium range) — Part 3: Bendtsen
method

Bymara 1 kapToH. OnpefeneHne Bo34yxXonpoHULAeMOCTN 1 YCTORYNBOCTM K BO3AYXY (cpea-
HWA grana3oH naMepeHust). Yacteb 5. MeTog lepnm

Paper and board — Determination of air permeance and air resistance (medium range) —
Part 5: Gurley method

3NeMeHTbl AaHHbIX 1 B3aMmo3aMeHsieMoCcTb chopMaTtoB. O6mMeH nHdopmaumeirn. OTobpa-
XeHue aaT u BpeMeH

Data elements and interchange formats — Information interchange — Representation of
dates and times

CuctemMbl MEHEKMEHTA KavecTsa. TpeboBaHus
Quality management systems — Requirements

Crepunusaumns MeauuUMHCKON npogykumn. Okeug, atuneHa. Yactb 1. Tpe6GoBaHusi K pas-
paboTke. BanMaaLMM U TeKylemy KOHTPO/IO npoluecca CTepunusaumm MeauLMHCKUX
n3genuii

Sterilization of health care products — Ethylene oxide — Part 1. Requirements for
development, validation and routine control of a sterilization process for medical devices

Crepunuzaums meauumMHCKoOl npoaykumn. Okcmg atuneHa. Yactb 2. PekomeHgaumu no
npuMmeHeHuio 1ISO 11135-1

Sterilization of health care products — Ethylene oxide — Part 2: Guidance on the application
of ISO 11135-1

CTepunusaums MeguumHCKoli npoaykumn. Paguaums. Yactb 1. TpeboBaHus K paspaboTke,
Ba/IMAALMN 1 TEKYLLLEEMY KOHTPOJIIO npoLecca CTepunmnsaumm MeavLmnHCKo NpoayKLmm

Sterilization of health care products— Radiation— Part 1: Requirements for the development,
validation and routine control of a sterilization process for medical devices

CTepunusauysi MeAMLMHCKOW Npogykumn. Buonoryeckne nHaukaropsl. Yacts 2. Buonory-
UeckMe MHAVKATOPbI A1 CTEPUIN3ALIMM OKCUAOM STUNEHA

Sterilization of health care products — Biological indicators — Part 2: Biological indicators
for ethylene oxide sterilization processes

CTepunusaumsi MenLMHCKOM Npoaykumn. Buonornyeckne nHaykaropsl. YacTts 3. Bruonoru-
yeckne MHAMKATOpPbI 415 CTepuamMsauyum napom

Sterilization of health care products — Biological indicators — Part 3: Biological indicators
for moist heat sterilization processes

CTepunusauys MeuUMHCKOM NPoAyKumn. Bruonormyeckme uHamkatopbl. Hacts5s. Buonoruye-
CKMe NHAMKATOPbI 4151 CTEPUIN3ALMM HU3KOTEMMEPATYPHbIM NMapoM 1 hOpMasibAernaom

Sterilization of health care products — Biological indicators — Part 5: Biological indicators
for tow-temperature steam and formaldehyde sterdization processes

Crepunusauma MeauumHckoli npogykumn. Cnosapb

Sterilization of health care products — Vocabulary

CTepunusaums MeAULMHCKOW MpogyKumn. Xumuyeckne uHaukatopbl. Yactb 1. O6uie
TpeboBaHusa

Sterilization of health care products — Chemical indicators — Part 1. General

requirements

CTrepunuzauns MeguuMHCKOM Npoaykuuu. Xumuyeckre uHamkatopbl. Yacte 1. O6wme
TpeboBaHuA

Sterilization of health care products — Chemical indicators — Part 1: General

requirements
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MCO 11140-3:2007

1ISO 11140-3:2007

MNCO 11140-4:2007

ISO 11140-4:2007

MCO 11140-5:2007

ISO 11140-5:2007

MCO 14161

ISO 14161

MCO 14937:2000

1ISO 14937:2000

NCO 17665-1

1ISO 17665-1

MNCOAC 17665-2

ISOITS 17665-2

NCO 18472

ISO 18472

NCO 20857

ISO 20857

EH 285
EN 285
EH 14180:2003

EN 14180:2003

EH 15424:2007

EN 15424:2007

CTepunmsauus MeAULMHCKON NPoayKLMK. XUMUYeckne MHaMKaTops!. YacTb 3. MHAUKaTopb!
Knacca 2 A1 TUNoBbIX UCMbITaHU BoBY 1 [lMka Ha NeHeTpaumio Napom

Sterilization of health care products — Chemical indicators — Part 3: Class 2 indicator
systems for use in the Bowie and Dick-type steam penetration test

CTepunmsaums MeaULMHCKOW NpoayKuun. XMMuyeckue nHaukatopsl. YacTts 4. MHaukaTopb!
Knacca 2 kak a/lbTepHaTvBa TUNOBbLIM UCTbITaHVUSIM BOBM 1 [lnka Ha NeHeTpaLmio napom

Sterilization of health care products — Chemical indicators — Part 4: Class 2 indicators as
an alternative to the Bowie and Dick-type steam penetration test

CTepuamsaums MeauLyUHCKOK NpoayKuun. XMMUYeckue nHamkatopsl. YacTs 5. MHaukaTopb!
Knacca 2 g8 TUNOBbIX UCMbITaHuii BOBM 1 [luka Ha yaaneHue Bo3ayxa

Sterilization of health care products — Chemical indicators — Part 5: Class 2 indicators for
Bowie and Dick-type air removal tests

CTepunmsaums MeuUMHCKON npoaykumu. Buonoruyeckme MHAMKaTopsbl. PyKOBOACTBO MO
BbIGOPY, UCMO/B30BAHUI0 U UHTEPNpETaLMN PeE3y/bTaToB

Sterilization of health care products — Biological indicators — Guidance for the selection,
use and interpretation of results

CTepunmsauus MeauuMHCKON npoaykumm. O6Lume TpeGoBaHWs K XxapakTepucTukam cTepy-
NU3YOLLMX BELLECTB U pa3paboTke, BaMAALUUM U TeKyLLeMy KOHTPOJIKO Haj npoueccamu
CTEPUNN3ALMN MEANLIMHCKNX N3Lennii

Sterilization of health care products — General requirements for characterization of a ste-
rilizing agent and the development, validation and routine control of a sterilization process
for medical devices

Crepunusaumsi MeAMLMHCKOW npoaykumn. BnaxHoe Tenno. Yactb 1. Tpe6oBaHusa K pas-
pa6oTke. BanMjauMM K Tekyllemy KOHTPOMO npouecca cTepunmsaumn MegmuMHCKON
npoayKunmn

Sterilization of health care products — Moist heat — Part 1. Requirements for the
development, validation and routine control of a sterilization process for medical devices

Crepunusaumns MeauuMHCKoW Npoaykumn. BnaxHoe tenno. Yactb 2. PykoBOACTBO NO Npu-
mMeHeHuio NCO 17665-1

Sterilization of health care products — Moist heat — Part 2: Guidance on the application of
I1SO 17665-1

Crepunusaumnsi MeAMLMHCKON NpoayKumn. Bruonornyeckne n xummnyeckme MHAuKatTopsbl. Mc-
nblTatenbHoe 060pyoBaHe

Sterilization of health care products — Biological and chemical indicators — Test
equipment

CTepunusauys MegmumMHCKo npogykumn. Cyxoe Tenno. TpeboBaHus k pa3paboTtke, Basin-
[aumy 1 TekyLeMy KOHTPOJI0 NPOM3BOACTBEHHOIO NpoLiecca CTepunmu3aLm MeguUnHCKol
npoayKuumn

Sterilization of health care products — Dry heat — Requirements for the development,
validation and routine control of an industrial sterilization process for medical devices
Crepunusauys. MNaposble cTepuamsaTopbl. bonblune cTepuamsaropsl

Sterilization — Steam sterilizers — Large sterilizers

CTepnnsatopbl AN MEAUUMHCKUX Lesieid. CTepuan3aTopsl HA3KOTEMNEPATYPHbLIM NapoM
1 hopManbaernaom. Tpe6oBaHus 1 UCTbITaHNS

Sterilizers for medical purposes — Low temperature steam and formaldehyde sterilizers —
Requirements and testing

CTepunmsauus MeAULMHCKON NpoAyKumMn. HuakoTemnepaTtypHbiii nap v dopManbaerng,.
Tpe6oBaHus K pa3paboTke, BaMAaLMN W TeKyLeMy KOHTPOJII0 NpoLecca CTepunmsaumm
MeMLUMHCKON NPOAYKLMN

Sterilization of medical devices — Low temperature steam and formaldehyde —
Requirements for development, validation and routine control of a sterilization process for
medical devices
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