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BBepeHune

Hacrosiwmi ctaHgapt npeactaBnsieT pyKOBOACTBO MO BbIOOPY, UCMONb30BAHMIO U UHTEPNpeTauun pe-
3ynbTaToOB KOHTPONS XMMUYECKMMU UHAMKATOPaMMW, NPEeAHA3HA4YeHHbIMU ANs UCMONbL30BAHUA B npoueccax
cTepunu3auum ¢ NpUMEHEHWeM BOASAHOTO HACLILLEHHOrO napa, ropsyero Bo3ayxa, okcuia sTUneHa, y- unu
B-m3nyyeHusn, Hu3koTemnepaTtypHoro napodopmanbgernga (low temperature steam and formaldehyde,
LTSF) unu napoB nepekucu sogopoaa cornacHo NCO 11140-1 [13]. Cepusa cranaaptos MCO 11140 [12],
[13], [14], [15], [16] onpenenseT TpeGoBaHUA K pabovnm XapakTepucTukaMm XMMUYECKUX MHAUKATOpPOB. 3TH
CTaHaapTbl rmasHbIM 06pa3om npegHasHa4YeHbl ANs U3roTOBUTENEH XMMUYECKUX MHANKATOPOoB. PykoBoacTBa
B HACTOSILLEM CTaHAApPTe HOCAT OOLUMIA XapakTep; XMMUYECKUe UHAMKATOPbl B OTAENbHOCTU HE COCTaBNSOT
MONMHOLEHHYIO Nporpammy KOHTPOIS CTEpUnMU3aumum MeAMLUHCKOW NnpoayKkumn. OCHOBHOE BHUMaHMWE yaeneHo
TpeboBaHusM K Banugaumm npouecca crepunmsauum, kotopsle onpegenedsl B MICO 14937 [18] ana o6wmx
npoueccos, cepun MCO 17665 [19], [20] — ana naposoin ctepunusauuu, cepun MCO 11135 [5], [6] — ans cre-
punusaumm okcugom atunena, MCO 11137-1 [7] — ana paguauuoHHoi crepunusauum u UCO 20857 [22] —
Ana BO3AYLUHOW CTEpunuaauuu.

dakTnyeckoe MCMNONbL3OBaHWE/MACTOTa UCMNOMb30BAHUS XUMUYECKUX MHOMKATOPOB MOXET perynupo-
BaTbCA MEXOYHAPOAHBLIMU W/UINW HALUMOHANLHBIMK CTaHAAPTaMK, a TaKkke PerynupyoLwmumMm opraHami.

HeobxoanmocTb B yaoBHOM 1 BbICTPOM Cnocobe BbisiBNEHUA Npobnem, BO3ZHWKAKLWMUX NPpU cTepunusa-
uMmM, SBMNacb NPeanockINKON K pa3BUTUIO CPEACTBa KOHTPOMNA npouecca crepunu3aunmn, UMEHYEMOIO «XM-
MUYECKUM WHOMKATOPOM». HacToswwmii CTaHAapT COAEPXUT PYKOBOACTBO MO BbIOOPY COOTBETCTBYIOLLETO
XMMWYECKOro uHAmKaTopa AnA KOHKPETHOro npouecca CTepunnsauun n KpUTUHECKUX nepeMeHHbIX, a Takke
PYKOBOACTBO K UX NPUMEHEHNI0. CNOXHOCTb COBPEMEHHbIX MEAMLIMHCKUX TEXHONOIMIA U LUMPOKNIA CNEKTP CTe-
pYUIN3aUMOHHBIX TEXHOMNOIUIA U AOCTYNHOrO 060pyA0BaHUs NPUBENU K TOMY, YTO nporpaMMbl o6ecneueHus
adppekTUBHON cTepunusauum ctanu Gonee TpyaoeMKUMm, YeM KOraa-nubo paHee.
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HAUMWOHANBbHBIN CTAHOAPT POCCMUCKOWN SGEALEPALUUMN

Ctepunusaums MeaULUHCKON NPOAYKLMK
XUMUYECKNE MHANKATOPbI
PyKkoBOACTBO MO BbIGOPY, UCMOMIL30OBAHUIO M MHTEPNPETALMU PE3YNILTATOB

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

Dara BBegeHus — 2013—06—01

1 ObnacTb NnpuUMeHeHus1

1.1 Hacroswmi craHgapT npeacTaBnseT pykoBOACTBO NO BbIGOPY, MCMONb30BAHUIO U UHTEPNpeTauuu
pe3yneLTaToB AeiCTBUSA XMMUYECKUX MHAMKATOPOB, NPUMEHSIEMbIX MPK pa3paboTke npouecca Banuaauuu u
TEKYLLEeM KOHTpOne, a Takke Mpu KOHTPONe NpoLeccoB cTepunusauun. HactoAwmii ctaHaaptT NPUMEHUM K
MHAMKATOpaM, KOTOPbIE KOHTPONMPYIOT CTEPUNM3ALMOHHBIA NPOLECC MyTEM (PUNYECKOTO W/MAN XUMUYECKOTO
U3MEHEHUS BELLECTB M KOTOPbIE NCMONb3YIOTCA AN KOHTPONSA 0AHON Unn 6onee nepemMeHHbIX, He00X0AMMbIX
B Mpouecce cTepunm3aummn. Peakums 4aHHbIX XUMUYECKUX MHOUKATOPOB HE 3aBUCUT OT HANWUYUS UMK OTCYT-
CTBUS XXN3HECNOCOBHBIX OPraHU3mMOoB.

1.2 B HacTOoALLEM cTaHJapTe He paccMarpuBalOTCA MHAMKATOPLI ANA UCMOMbL30BAHMA B npoueccax,
OCHOBAHHLIX Ha (PU3NMYECKOM yaaneHMn MUKPOOPraHM3MOoB, HanpuMep unsTpaums.

1.3 Hacrosiwuii ctaHgapT He NPUMEHUM K MHAUKaTOpam AN UCMONb30BaHUS B KOMOGUHUPOBAHHLIX NPO-
ueccax, Hanpumep, Moika — Ae3nHdeKuus unmu ouncTka Ha mecre (cleaning in place, CIP) u ctepunusauua
Ha mecrTe (sterilization in place, SIP).

2 TepmuHbI 1 onpeaeneHus

B HacTosILLEeM CTaHaapTe NPUMEHEHbI CrieytoLue TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeaeneHnsIMu;

MpuMedaHune — CrnoBapb TEPMUHOB, UCNIONbL3YyEMLIX B 06NACTU CTEpUNM3aLIMU MESULIMHCKOKH NPOAYKUUM, Npu-
BeAeH B UICO/TC 11139[11].

2.1 xumunveckui nHaukaTop (Hebmonornveckuit uHaukarop) [chemical indicator (non-biological in-
dicator)]: Cuctema, nokasbiBaloLLas U3MEHEHNE NPU BO3AEICTBUU OHOI unu 6onee nepeMeHHbIX npouecca,
OCHOBAHHasA Ha XUMUYECKOM UNnu OU3N4YECKOM U3MEHEHUN B PE3YNLTATE BbIAEPKKU B NPOLIECCE.

[UCO/TC 11139, cratba 2.6]

2.2 KOHe4yHOe cocTosiHue (endpoint): Habniogaemoe COCTOSiHME UHAMKATOpa MOCNe €ro BbIAEPXKU
npu onpeaeneHHbIX KOHTPOSIbHLIX 3HAYEHUSIX, 3a4aHHbIX N3TOTOBUTENEM.

[MCO 11140-1, cTatba 3.3]

2.3 unaukarop (indicator): KomGuHauma nHAMKATOPHOINO areHTa u ero noanoxku B dopme, npegHa-
3HAYEHHON K NPUMEHEHMIO.

[MUCO 11140-1, craTtea 3.5]

MpumevaHue 1-NHgukaTopHas cuctema B KOMGUHaLMK CO crieLmarnbHON TECTOBOW 3arpy3Koi Takke SBnAeTCA
WHANKaTOPOM.

MpumevaHue 2 — CM. npunoxeHue E.

U3paHune odpuumanbHoe
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2.4 vnpukaTopHbIi areHT (indicator agent), unaukaTopHbIN peareHT (indicator reagent): AKTUBHOE
BELLECTBO (BELLECTBA) MM KOMOUHALMS BELLECTB.

[UCO 11140-1, crartbs 3.6]

2.5 ycTpoucTBo KoHTponsa npouecca; YKI (process challenge device; PCD): Ycrpoiicteo, paspabo-
TaHHOE ANsi CO3/1aHusl onpeaeneHHoN CONMPOTUBISEMOCTU K MPOLECCY CTEPUNN3aLMM U UCMONb3yeMoe Ans
OLIEHKM XapaKTEPUCTUK NpoLiecca.

[MCO/TC 11139, crarbsa 2.33]

2.6 obnactb KoHTpons npouecca; OKI (proces schallen gelocation; PCL): O6nacte ¢ HanxyaLwmmu
YCMOBUSAMM AN CTEPUIU3YIOLLETO areHTa(oB) B U3AENUsX, NOANEXaLLUX CTEPUnusaLmm.

2.7 napameTp npouecca (process parameter): 3agaHHoe 3Ha4YeHUe NnepemMeHHON npouyecca.

[UCO/TC 11139, crarbs 2.34]

MpuMmeyaHue 1 — Cneyuncukauus K npoLeccy cTepunnsaLmn BKITOYaeT NapaMeTpel npouecca U ux Jonycku.
MpumevyaHue 2— CM. npunoxexue B.

2.8 nepemeHHas npouecca (process variable): Ycnosue crepunu3aunoHHOro npouecca, snusiowee
Ha MUKpoBoLUAHYI0 3(PPEKTUBHOCTD.
[MCO/TC 11139, cratba 2.35]

lMpumepbl — Bpemsi, memnepamypa, 0aeneHue, KOHUSHMpPayusi, 8N1aXKHOCMb, ONUHa 60JIHbI.
MpumevyaHue — CM. npunoxeHue B.

2.9 pesuctometp (resistometer): cnbiTarenbHoe 060pyaOBaHue, NpeaHa3sHa4YeHHoOe ANS CO3A4aHuA
onpeaeneHHbIX KOMOMHaUWI napaMmeTpoB PU3NUECKMX U/UITN XMMUYECKMX NEPEMEHHDBIX Npouecca CTepunu-
3auuu.

2.10 HacbimeHHbIn nap (saturated steam): BoasHOW nap B COCTOSIHUM paBHOBECUA MEXAY KOHAEHCa-
LUMen u ucrnapeHuem.

[MCO 11140-1, crarbsa 3.11]

2.11 koHTponbHOe 3HayeHue; K3 (stated value; SV): 3HaueHue/3HAYEHNA KPUTUHECKUX NEePEMEHHBIX,
npu KOTOPOM(bIX) MHAMKATOP AOSMKEH AOCTUIaTb KOHEYHOTO COCTOSIHUSA, KaK onpeaeneHo n3roToButenem.

[MCO 11140-1, cTatba 3.12)

2.12 Buaumoe usMmeHeHue (visible change): YcraHOBneHHoe W3roToBUTENEM W3MEHEHWE, KOTopoe
MOXHO YBUAETb U KOTOPOE MPOUCXOAUT C UHANKATOPOM, BblASPXKaHHBIM NPU OAHOW UIU HECKOSBLKMX KPUTHUYE-
CKMX MepeMEHHbIX MpoLiecca cTepunusauuu.

MpuMevyaHue — Bugumoe U3MeHeHWe NPUMEHSIIOT A4NA ONUCaHWS MOBEAEHNUSI MHAUKATOPOB NpoLiecca knacca 1.

[MCO 11140-1, ctatba 3.15]

3 Oowume cBepgeHun

3.1 Bce xuMu4yeckue MHAUKATOPbI NpeaHasHaveHbl AnA npeaocraBneHus nHgopmaummn 06 ycnoeusx B
MECTE HaxXOXAEHWUA MHAUKATOpa BHYTPU CTepUnu3aropa, BHYTPU CTEPUIIU3ALIMOHHON 3arpysku Unu ycTpon-
cTBa Ans UcnbiTaHus aPPEKTUBHOCTM NpoLiecca. STO MOXET yKa3biBaTb HA BO3MOXHbIE OLLMOKM B npouecce
crepunusauun.

3.2 JlocTtoBEpHOCTb MHGOPMALMKU, NPegoCTaBNAEMON XMMUYECKUMU UHAMKATOpaMu1, 3aBUCUT OT Knac-
ca uHaukaTopa, Ux Yucra u NoJIOKEHNUS, YTO BbIABMAET YCNOBUSA BHYTPU KAMEPbI CTEPUnU3aTopa unu sarpys-
Ku. XapakTepHble NONOXeHUs Ans KOHMUrypauum 3arpy3kum AomiHbl ObiTb onpeaeneHbl B xo4e Banuaauuu
npouecca.

3.3 OCHOBHbIMU XapaKTepPUCTUKaMK NOBLIX XMMUHECKUX UHAUKATOPOB ABMNSIIOTCA BUAUMOE U3MEHEHKE,
nocneaoBaTenbHOE U3MEHEHUE UM KOHEYHOE COCTOsIHUE. OTKIUK B BME KOHEYHOTO COCTOSIHUS MOXET, Ha-
npuMep, NpeacTaBnsATbL coBoi NMBo NnaBneHNe XMMUYECKOTo BELLECTBA, NMOO XMMUYECKYIO peakLmio, NPUBO-
OSALLYIO K OnpeaeneHHoMy USMEHEHUIO LBeTa.

3.4 Bbin pazpaboTtaH psag pasnu4HbIX KIaccoB XMMUYECKMX UHAMKATOPOB A1 YA0BNETBOPEHUA pa3nuny-
HbIX TpeBOBaHWII KOHTPONSA U Nony4YeHnUs HpopMaummn o npouecce crepunusauumn. HekoTopbie UHANKATOPDI
pearupyrotT Ha OAHy NEpPEMEHHYI0 NpoLecca, Hanpumep AOCTUXEHME ONpeAeneHHon Temneparypsbl. Jpyrune
MOFYT pearupoBartb He TONbLKO Ha OZHY NEPEMEHHYI0 npoLecca, 8 OAHOBPEMEHHO Ha HECKOSIbKO NEePEMEHHbIX
npouecca B Te4EeHUe CTepUnu3aLmMoHHOro LuKkna.

2
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BriGop knacca XMMUYECKUX MHAUKATOPOB, HAaUMNy4LLMM 06pa3oM COOTBETCTBYIOLLMX MPUMEHEHMIO B KOH-
KPETHOM Cry4yae, fOJKEH ObITh BbIMOMHEH TONBKO MCXOAS U3 CNeayoLLmUX COODPaXKEHMUIA:

- Yto xapakrepusyeT ap(PeKTMBHOCTb CTepunu3aumum?

- Kakue npobnemsl MOryT NpensiTcTBOBaThb CTepunu3auun?

- Kakumu pabounmu xapakrepuctukamm obnagaet(tot) unaukarop(bl)?

- Kakue gencrteusa ana adekTMBHOrO KOHTPONS Npouecca CTepunuaaunmn AOmkHbl ObiTb NPeanpPUHATSI
B Mpouecce BbiNycka npoaykra?

BrbIGpaHHbIN MHAMKATOP SABMSAETCA 3HAYMMbIM B KOHTPOME Npouecca CTepunusaumm Toneko B TOM Cry-
Yyae, ecnv OH UCNONb3YETCA U ero pesyrnbsraTbl UHTEPNPETUPYETCA NPABUIbLHO, U €CIU NONb30BaTENb pearnpy-
€T Ha MONyYeHHbIN pe3ynkTaT JOMmKHBIM 06pa3omM.

3.5 XumMmun4eckne nHamkaTopbl OAHOMO Knacca MOryT pa3nuyarbes no paboumm xapakTepucTukam u cno-
cobam onpeaeneHus yCrnoBui BblAepKkM. Knaccmdumkauma xuMuyeckux uHamkatopos B MCO 11140-1[13]
OCHOBaHa Ha npuBeaeHHbIX pabounx xapakrepuctukax (CM., HaNPUMep, PasnuyHble KOHTPOSIbHbIE 3HAYEHUs
B HaCTOSILLIEM CTaHAAapTe), @ He Ha XMMUYECKMX UIU PU3UYECKUX USMEHEHUNAX B KOHKPETHBIX NpoLieccax cre-
punusaumu. Hanpumep, npu cTepunusaumm napom MHAMKaToPbl HEKOTOPbIX TUMOB JOJKHLI NOABEPraTbCs BO3-
,Elel7ICTBMI0 napa B Te4€HVUe MMHUManNbHOTO Nepnoaa BpeMeHn Ana AOCTUXKEHUA KOHEYHOro COCTOAHUA, apyrue
JOIMKHBI ObITh BblAEPXKaHbI B MPOLIECCE € AOCTUXEHUEM MUHUMANBHON TEMMNEPATYPbI; HEKOTOPbIE pearupyloT
Ha KOMOUHaUMIO TEMNEePaTypbl U BPEMEHU BbIAEPIKKM, B TO BPEMS Kak APYrMe NOABEPraloTcsi BIUSIHUIO BpeEMe-
HW, TEMNEepaTypbl M HACLILLEHHOTO napa. Bo Bcex cnyyasx nonb3oBarenb CPaBHUBAET JOCTUTHYTOE KOHEYHOE
COCTOAHUE XMMHU4YeCcKoro nHamkatopa ¢ KOHe4HbIM COCTOAHUEM, YKa3aHHbIM U3TOTOBUTENEM.

Ecnu xMMuyeckne nHAMKaTopbl HE AOCTUrAIOT KOHEYHOTO COCTOSIHUSA, YUPEXAeHUe JOMKHO 0hOPMUTb
[OKYMEHTMPOBAHHLIN NPOTOKON AN CCref0oBaHUs NPUYUH Npo6reM, KOTOPble MOTYT BKIIOYaTh, HO HE Orpa-
HUYUBATLCA CneayoLnm:

a) Bbin nu cBowi B paboTe crepunusaTopa, KOTOpPbIi MOXET SIBUTLCA NMPUMUHON HEJOCTUXKEHUSI KOHEYHO-
ro COCTOAHUA?

b) Bbino nu naMeHeHne(s) B NpoaykTe Wunm cucteme CTepunu3aumMoHHoro bapeepa?

€) YBenuyunacb 1M Unu yMeHbLUMIAach NNOTHOCTb 3arpy3ku B npeaenax cucTeMbl CTePUNU3aLMOHHOIo
Gapbepa?

d) MameHUnca nu KOHTENHEP MnKn KOHdUrypauus 3arpy3sku [Hanpumep, Yucno ynakoBok (KOHTENHEpPOB.,
Tapbl) yBENUUUNOCH UMM YMEHBLUUIIOCH, UMK KOH(PUrypauus He COOTBETCTBYET TON, YTO Gbina npu Banuaa-
uuu]?

€) Bbinu N npoBeeHbl COOTBETCTBYIOLLIMM 00pa3oM aTTectauus crepunusaropa u/unu tekyuiee o6-
cnyxusaHune?

f) Bbin nu BLIGPAH COOTBETCTBYIOLLMIA NPOLECC CTEPUNU3aLMK ANA CTEPUNM3yeMOoro npoaykra?

g) CooTBeTCTBOBANO NY NPUMEHEHNE XUMUYECKUX MHANKATOPOB PEKOMEHAALMAM U3FrOTOBUTENA?

h) Bbinu nNu M3MeHeHUsA B NUTAIOLLMX Cpeaax, NOABOAUMbIX K CTEPUMN3ATOPy, KOTOPLIE MOINKU NOBAK-
ATb Ha NpoBeAeHue uMkna (AaBreHue, CKOpPOCTb MOTOKA, HEKOHAEHCUMpYeMble rasbl B NOCTABNAEMOM nape
nTa.)?

MpumMmeyaHue — [JononHutenbHas nHdopmaLus — TpeboBaHUs M pyKOBOACTBa — NPUBEAESHbLI B AWCTBYIOLMX

cTaHgapTax, onucbiBaloLWMX KOHKpeTHble npouecchl: MCO/TC 17665-2 [20], NCO 20857 [22], UCO 11137-1 [7], EH 14180
[24] v EH 15424 [25].

3.6 HecMoTpsa Ha TO, 4TO M ApyrMe hakTopbl MOIYT BNUSTbL HA 3(P(PEKTMBHOCTL Npouecca cTepunu-
3auun, UCO 11140-1 [13] onpeaensieT nepeMeHHble AN KaXA0ro npowuecca crepunu3auun B tabnuue 1.
KOHKPETHbIN XUMUYECKUIA MHANKATOP MOXET pearupoBaTh Ha OAHY UM HA HECKOMBKO NEPEMEHHbIX B COOTBET-
CTBUM CO CBOMM KNaccom (CM. pasgen 5) u MHCTPyKLUMEN No SKcnnyaTtaummu, COCTaBNEHHON N3roTOBUTENEM.

Ecnu ncnonb3oBaHue MHAUKATOPOB OFPAHMYEHO KOHKPETHbLIM CTEPUIM3ALMOHHBLIM LMKIOM, TO AaHHas
MHOpMaLMa oTMeYaeTcsa unu kogupyercsa Ha npoaykre. Hanpumep, «MAP 15 muH 121 °C» o3Havaer, 4to
MHANKATOP NpedHasHayeH Ans UCNOMb30BaHWUA B LMKNE CTepunu3aummM napom npu temnepatype 121 °C B
TeueHne 15 muH. Pamka Bokpyr croBa «[MAP» 03Hayaert, YTo MHAMKATOP MOXET ObITb UCNOSMb3OBAH TOMLKO B
LMKnax ctepunusauun napom.
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Tabnuya 1 —TlepeMeHHbIe NpoLecca cTepunu3aumn

Mpouecc O6o3Ha4eHne? | MepeMeHHble

MapoBas cTepunusaumsi NAP Bpems, TeMnepaTypa u HacbiLEHHbIA nap

STEAM

BosaylwHas ctepunusauyus (cre- BO31 Bpewms n Temnepatypa
punusauns ropsuuM Bo3gyxoMm)

DRY

CTepmnuaaqwﬂ OKCUAOM 3STUne-
Ha

Bpems, TeMnepartypa, OTHOCUTENBHANA BNAXHOCTb U KOH-
LieHTpayus okcuaa sTurneHa

PagunauvoHHas cTepunusauyus MornolyeHHan fosa

()

IRRAD
MapocopMarnbgerngHas crepu- DOPM BpeMmsi, TeMneparypa, HacbllLeHHbI Nap U KOHUeHTpa-
nusauus uua popmManbaernaa

FORM
CTepunusauma ¢ npuMeHeHUem MEP Bpems, TeMnepatypa, KOHLUEHTpaLus Nepekucu Boaopo-
napoB Nepekucy Bogopoaa Aa W, ecnu NpUMeHseTcs, Nnasma

2310 — CUMBOIbI, 1 OHU He NpeaHa3Ha4vYeHbl ANA nepesoja.

3.7 Nnaukatopbl knaccoB 3, 4, 5 u 6 QOMKHBI UMETb OAHO MIM Bonee KOHTPOSbHbLIX 3HayeHun (K3),
yCTaHaBAMBAEMbIX U3rOTOBUTENEM. DTN KOHTPOJSIbHbLIE 3HAYEHUA ONPEAENAIOT NapaMeTpPbl, HA KOTOPbIE UHAW-
KaTop JOJKEH pearupoBath COrMacHo paspabortke, U BpeMS BbiAEPXKU, He0BXoauMoe AN AOCTUXKEHUS yCTa-
HOBJTEHHOTO BUAMMOIO U3MEHEHUS, NOCIEeA0BaTENbHOI0 U3MEHEHUSI NN KOHEYHOTO COCTOAAHMS. K3 npuBoasT
Ha MHAMKATOpe, YyNaKkOBKe MHAUKATOPA UMM B MHCTPYKLUMK, NOCTABISIEMOW C NPOAYKTOM.

Buaumoe nameHeHue OonMCLIBAET peakuuio MHAUKATOPOB npolecca knacca 1. MNocnegosarenbHoe u3-
MeHeHue npeacTaensieT coboit Bo3pacratoulee HabnwgaeMmoe U3aMEHEHME, BO3HMKAIOLLEE NPU BO3AEACTBUU
0oAHON unu b6onee nepemMeHHbIX NPOLIEcca, NO3BOMNALLEe OLUEHUTb JOCTUTHYTbIN YPOBEHb.

K3 oCHOBaHbI HA MCNLITAHUSIX, NPOBOAUMbBIX U3FOTOBUTENEM B PE3UCTOMETpE.

Peauctometp (cM. UICO18472 [21] ansa AONOAHUTENbHOW MHAOPMAaLMK) — 3TO UCTbITaTeENbHOE 000pYy-
[ OBaHUe, CNpoeKTMPOBaHHOE Ansi BbICTPOro AOCTUXKEHMA onpeAeneHHbIX KPUTUYECKMX 3HaYEHUI napaMmeTpoB
npouecca crepunusauuu. 3TU 3Ha4YEeHUS NapaMeTPOB TLWATENbLHO KOHTPONMUPYIOT B Nnpouecce das3bl BbIAEPK-
KM. TOCKOMbKY CTepunu3atopbl 00bIMHO He 00nagaloT TakMMU XapakTepUCTUKaMM OTKITMKA UMM TOYHOCTbLIO
YCNOBUWM BbIAEPXKKMU, KAK PE3UCTOMETP, O4E€Hb CITOXXHO BOCMPOU3BECTU 3aABNEHHbLIE U3TOTOBUTENEM 3HAYEHUS
npu Ucnonb3oBaHuM ctepunu3aropa. [Ina npoBepkn AeKknapauuy M3rotoBUTENs MOXET ObiTb 3aelCTBOBAa-
Ha He3aBucumas naboparopusi ¢ pe3aucTtoMeTpom. Benay TOro 4Tto XuMmyeckue MHAUKATOpbl TECTUPYIOT NPU
onpeaeneHHbIX YCNoBUAX, ClyyYyaiHas UnM HaMepPeHHas BbiEepPXKKa Npu napameTpax, BbIXOASLLMX 3a npe-
Aenbl, yCTaHOBMEHHbIE U3roTOBUTENEM (Hanpumep, 6onee anutenLHoe Bpems, bonee HU3Kasa Temneparypa
n/unu 6onee HU3Kas KOHLEHTPALMUA CTEPUNU3YIOLWLErO BELLECTBA), MOXET NMPUBECTU K HEAOCTOBEPHLIM pe-
3ynbraram.
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Bce xvmMuyeckne nHamkatopsl knaccos 3, 4, 5 u 6 umetot K3, npu KOTOPbIX OHWU AOCTUTAIOT KOHEYHOTO CO-
cTosHusA. MNpouecc ctepunu3auym onpefened MMHMMAarnbHbIM 3HAYEHMEM C BEPXHUM NPeaenom, Hanpumep,
AnA npouecca napoBoW CTepunusauum onpegeneHa MMHMMarnbsHas Temnepartypa ¢ BepxHum npegenom 3 °C.
K3 xuMmnyeckmx MHAUKaTopoB 0ObIMHO COOTHOCUMbI C MUHMMANbHLIMKU NapaMeTpamu cTepunu3aumm cooTeeT-
CTBYHOLLEro npouecca 06paboTku MeauLMHCKOW NPOAYKLIMM.

Peakuuio XumMU4eCcKoro MHAMKaTopa B yCnoBuax HecpabaTbiBaHUA NPOBEPAIOT NYTEM BbIAEPHKU XUMU-
YeCKUX MHAUKATOPOB B YCNOBUAX HKe K3 B COOTBETCTBUM C CONPOBOAUTENBHLIMU AOKYMEHTAMM.

4 Knaccbl XUMMU4YECKUX UHOUKATOPOB

4.1 OOwme nonoxeHus

XUMuyeckne UHAMKATOPbI KaccuuumupyroT COrnacHo npeanonaraeMomMy MCNOoNb30BaHMIO. XUMUye-
Ckne mHaukaTtopsbl, onucaHHble B MCO 11140-1[13], knaccudurumposaHbl Ha wecTb rpynn. B pamkax gaHHo#M
Knaccudukaumm XMMUYECKMEe WHAUKATOPLI NOAPAa3AensoTcs B COOTBETCTBMU C NPOLIECCOM CTepunusauuu,
ANs KOTOPOro OHM paspaboTaHbl. [aHHyI0 KnacCcuguKaLmio MCNoNb3ylT UCKIIOUUTENBHO AN 0003HaYeHus
XapakTepuCTUK U Npeanonaraemoro UCrnob30BaHUSA MHAUKATOPOB Ka)Q0ro TMna npu NPMMEHEHUU CornacHo
MHCTPYKLUMKU M3roToBUTENSA. Takasa knaccudukauus He SBrSETCA nepapxm4eCcko.

XvMU4eckue MHAMKaTOPbl UCMONb3YIOTCA ANSA BbIABNEHUS TOr0, AOCTUIMU NU ONpeAerneHHble KpUuTuye-
CKME MepeMeHHble npouecca 3aJaHHOro YpPOBHSI B KOHKPETHOM npouecce crepunusauuu. Knaccudukauus
onpeaensier paboune xapakTepucTki U NpeanonaraeMoe UCnosb30BaHMe TONbKO ANs UHAUKATOPOB.

Paboune xapakTepuCTUKM KaXaoro Knacca no3BonsioT COOTBETCTBYIOLUMM XUMUYECKUM MHAUKATOpaMm
NpeacTaBnATb pa3nuyHble TUMbl MHOPMALIMK U, Criea0BaTeNbHO, BLINOSHATL Pa3fUyHble OYHKLUN.

[ecTBre BCEX XMMUYECKUX MHAUKATOPOB OCHOBAHO NMOO HA XUMUYECKOM U/Mnu pU3M4eCcKkoM 3MeHe-
HWUM, B pesynkraTe KOTOPOro NPOUCXOAUT U3MEHEHME LIBETA, NMMOO HA MUrpaLMn XUMUYECKOTO BELLIeCTBa.

CnegytoLipe onucaHus XMMUYECKMX MHANMKATOPOB KaX40ro Knacca Ha4YMHaloTCsl C BbIAENEeHHOW KypeCu-
BOM LUTaThbl, B3ATON HenocpeacTeeHHo u3 UCO 11140-1[13], koTopas uCNONb3YETCA ANA onpeaeneHus KOH-
KPETHOTO Krnacca XMMU4eCKMX MHAUKATOPOB.

4.2 Knacc 1. UnaukaTopbl npouecca

UHAukamopb! npouecca npedHasHadYeHbl 0na ucnonb3oeaHus ¢ usdenusmu unu omaoernbHbIMU yra-
KosKamu (Hanpumep, nakemamu, Kopobkamu) ¢ yesnbio nodmeepxoeHus moeo, ymo 0aHHble usldesnus unu
ynakoeku npowniu cmepunu3auyuoHHyo obpabomky. MIHOukamopb! npoyecca no3eossiom omnau4ums cme-
punusoeaHHbie udlenus (yrnakosKu) om Hecmepunu3oeaHHbiX. OHU 00MKHbI peazuposamb Ha OOHy unu He-
CKOJIbKO KPUMUYECKUX NePEeMEHHbIX crmepunu3auyuoHHo2o npoyecca. (MCO 11140-1, noapasaen 4.2).

MuaukaTopbl JAHHOTO KNacca BbISABNAIOT OTAIMYME YNaKOBOK, KOTOPLIE NoANnexXaT cTepunusaumm oT Tex,
KOTOpbIE yke Oblnu NPOCTEPUINU3OBAHBI U FTOTOBbI K MPUMEHEHUIO NPU YCNOBUK, YTO CTEPUNN3ALIMOHHBIN LIMKN
NpOLLEN KOPPEKTHO U MHAMKATOPbI Bonee BLICOKUX KNACCOB YKa3biBAIOT HA TO, YTO Tpebyemble ycrnoBusi Obinm
BbINONHEHLI. CpabaTbiBaHWE UHAMKATOpA Npouecca knacca 1 He AOMKHO yka3sbiBaTb Ha AOCTUXEHUE Tpebye-
MbIX YCNOBUI CTEpUNU3aLUNN.

MuaukaTopbl npouecca 06bl4HO pa3MeLLeHbl HA BHELUHEW YacTu yNnakoBku Unu BUAHbI yepes Hee. Mpu-
MepaMu MHAUKATOPOB NPOLIECCa ABNSAIOTCA MHAUKATOPHBLIE NEHTLI U YNAaKOBOYHbLIE MaTepUarbl C HAHECEHHbI-
MM Ha HUX XUMUYECKUMU UHAUKATOpaMK. Takue XMMUYECKMEe UHANKATOPbI NOABEPraloTCSA HENOCPEACTBEHHOMY
BO3AENCTBUIO CTEPUNU3ALIMOHHOTO areHTa 6e3 BNUAHMA YNakoBKM W, Kak NpaBuno, He cpabarbiBaloT TONbKO
Npu KPYNHOM HapyLueHun. MHamMkaTopbl npouecca npegHa3HadeHbl 4nsa 0To0paXKeHUa BUAUMOTO U3MEHEHUS
nocne BblAeP>XKU B CyOONTUMAanNbHOM LIMKIE CTepunu3aumu.

Ona paguaunoHHon crepunusauun MCO 11140-1 [13] onuceiBaeT TONbLKO MHAMKATOPLI NpoLuecca AnA
MCNONb30BaHUA C y- U B-usnyyenuem. Tabnuua 1 3 UCO 11140-1, pasaen 8, coaepxmTt AONycku (BepxHue u
HWKHWE Npeaenbl NpueMneMbix pabounx xapakTepucTMK UHAMKATOPOB NPoLECcca NapoBoy CTEpUNU3aLun npu
UCNbITAHUW U3TOTOBUTENEM), KOTOPbIE AOIHKHLI COBMIOAATLCA ANS KaXA0ro KpUTUUECKoro napameTpa. flaHHas
Tabnuua BOCNPOU3BEAEHA HUXKE.
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Tabnuya 2 — YcnoBusa UCNbITaHUA W NOBEAEHNE UHAUKATOPOB NpoLlecca (knacct) NS NapoBoii cTepunuaaumm

Cpepa ucnbiTaHnA

BpeMFI ncnbiTaHUA

Temnepatypa
uenblTaHns

N3MeHeHna HeT unu
N3MEHEHWe 3HaunTenbLHO
0TNMYaeTcs oT BUANMOTO
M3MEHeHUS, YkasaHHoro

narotoBuUTENnEM

Buanmoe usMeHeHwe,
yKasaHHoe
M3roToBUTENEM

HachlILWweHHEkI nap

30mMuHES5C

121 °C (+3/0°C

CooTBeTcTBYET

He cooTB €TCTBYET

HacbllWeHHbIA nap

10,0 mMuH £ 5 ¢

121 °C (+3/0°C

He cooTBeTcTBYET

CooTBeTcTBYET

HacblWeHHbIA nap

05MMHE 5 ¢

CooTBeTCTBYET

He cooTBeTCTBYET

HacblLWweHHEIR nap

2MMHE S ¢

134 °C (+3/0°C

He cooTBeTCTBYET

CooTBeTCcTBYET

30 MMH £ 1 MUKH

140 °C (+2/0 °C

( )
( )
134 °C (+3/0 °C)
( )
( )

CyxoW ropsmnin Bo3gyx CooTBeTCTBYET He cooTBeTCTBYET

MpuMmedaHue — McnbiTaHne B CyXoM BO3AYXE NMPesycMOTPeHO AN Toro, YTobbl yOeAUTLCS, YTO UHAKKATO-
pbl NpoLiecca AN NapoBoi CTEPUIU3aLMKU JOCTUratoT KOHEYHOTO COCTOSIHUS TOMNBKO B Nape.

4.3 Knacc 2. UnguMkaTopbl AnA cneumanbHbIX UCNbITAHUNA

UHOukamops! kriacca 2 npedHasHadeHb! 01151 UCT0b3068aHUs 8 crieyuarbHbIX MecmosbiX UCMbIMaHusiX,
onpedeneHHbIX 8 coomeememeyrouwux cmaHdapmax Ha cmepurusamop/cmepunu3sayuto (MCO 11140-1, noa-
pasgen 4.3).

Xumu4eckme MHAUKaTOPbI, LUMPOKO NPeACTABIEHHbIE B KNACCe 2, UCMOSb3YIOTCA ANA NPOBEASHNA UCTIbI-
TarenbHbIX UMKNoB BoBu-Auk. AcnbiTaTenbHbli LMK MOXET ObiTh MPOBEAEH C UCMONL3OBAHUEM TECT-NIUCTOB,
onucaHHbix B NCO 11140-3 [14], B kOMBMHaALUM CO CTaHAAPTHOW TEKCTUIIbHOW YNaKOBKOW, ONMCAHHOW B
EH 285 [23]. Xumuyeckme nHamMKatopbl Ana NpoBeAeHUs ansTepHaTuBHbIX BoBu-AuUK LUUKNOB HA NPOHUKAHME
napa onucaHbl B ICO 11140-4 [15]. XuMuyeckue uHamkaTopbl ans nposeaeHus bosu-[uk uuknos Ha yaa-
nexue sosgyxa onmcansl B UCO 11140-5 [16] n ucnonb3ylorcs B KOMOMHALIMKM CO CTAHAAPTHOW TEKCTUNLHOW
TECT-yNakoBKOW MW B BUAE FOTOBOW K MCMOMNb30BaHUIO YNAKOBKKU. Taloke CM. NPUSIOXKeHue A,

Hanuune BoagsiHOro napa sBnseTcs onpeaensaiowmm ycnosmem ana 3ddekruBHOCTH npouecca naposom
cTepunusauun. Hanmume ocTaToyHOro BO3ayxa NpensaTcTBYET NPOHUKAHUIO Napa U, kak CneacTBue, Hanuuuio
napa Ha noBepPxHOCTSAX, NoAnexaLumx crepunusauun. Miaukatopsl knacca 2 bosu-uk Tecta npeaHasHayeHbl
Ans AEMOHCTPaLumM ObICTPOro U PABHOMEPHOTO MPOHMKAHUA Napa U COOTBETCTBEHHO afAeKBaTHOrO yaaneHua
BO34yxa. 31O ycnoBue 06bIMHO JEMOHCTPUPYETCA PABHOMEPHBLIM U3MEHEHUEM LiBETA MHANKATOPHOrO fucTa.

Cny4yaun HecpabarbiBaHUA MOTYT MPOU3ONTM BCNEACTBUE HaNUYUA HEKOHAEHCUPYEMBLIX FasoB B nape
(Hanpumep, habpuyHbIEe KOHAULIMOHMPYIOLLUE BELLIECTBA, NCNONb3yeMble NPU CTUPKE TEKCTUNbHBIX YNaKoBOK)
UM HEKOPPEKTHOTO yaneHusi Bo3ayxa Unm HaTekaHus Bo3ayxa.

Mockonbky MHAMkaTopbl BoBu-Auk Tecta pazpaboTaHbl ANA BbISBNEHUS ONpeAeneHHbIX YCIOBUI Bbi-
AepXXKuU, KOTOPbIE MOTYT OTIIMYATLCA OT TPeOOoBaHUI ANA AOCTMXKEHNA APPEKTUBHON CTEPUNU3aLmnn, OHN He
MOTyT GbITb NPUMEHUMbI B KQYECTBE MHAMKATOPOB KOHTPONA CTEPUNN3ALMOHHBIX LUKIIOB. YBENUYEeHue Bpe-
MeHU Bbiaepxku BoBu-Juk uukna wnu HecobnoaeHne pekomMeHaauun U3roToBUTENS No NpoBeaeHuio Bosu-
Ok uukna npueeaeT k 6eCnonesHoOCTU TECTA U HEBEPHLIM €ro pesyneTartam.

Onsa nonyveHus obwux ceeaeHuin 0 boeu-[uk Tecte CM. NpunoxeHue A.

4.4 Knacc 3. OgHonepeMeHHble UHAUKATOPbI

OO0HonepemeHHble uHOuUKamopb! O0IDKHBI peasuposamp Ha O0HY U3 KPUMUYECKUX NePeMeHHbIX U yKa-
3bleamp Ha nposedeHue cmepunu3ayuoHHoOU 06pabomku npu KOHMPOIbHOM 3Haq4eHuu (K3) ebibpaHHol ne-
pemenroli NCO 11140-1, noapasaen 4.4).

OpHonepeMeHHbIN MHAMKATOP NpeAHasHayYeH Ana peakunn TONbKO Ha OHY KPUTUUECKYIO NMEPEMEHHYIO
npouecca crepunusauuu. NepeMeHHas u ee KOHTPONbHOE 3HaYeHNe yKa3biBaloTCs U3rOTOBUTENEM UHANKATO-
pa, ¥ AAHHbIA UHANKATOP MOXET ObITb UCNONL30BAH TONLKO AN KOHTPONA AAHHON NEPEMEHHON npouecca.

Hanpumep, ogHonepeMeHHbIi MHAUKATOP TEMNEepaTypbl MOXET pearupoBarb TONbKO HA AOCTUXEHUE
KOHTPOJSbHOrO 3HaYeHWA TemnepaTypbl M HE NPeAoCTaBNATbL JOCTOBEPHYIO MH(POPMaLUIO O APYTMX NEPEeMEH-
HbIX MPOLIECCa, TaKMX Kak BpeMsi BO3AENCTBUSA UK Hanu4ue napa. MHamMkaTop MOXET ykasbiBaTb, Obina nu ao-
CTUrHyTa onpeaeneHHas MMHUManbHasa TeMneparypa B KOHKPETHOM 00nacTu BHYTPU Kamepbl cTepunu3aropa
unu 3arpy3ku. Heo6xoaumo KOppekTHO BbIBUpAThL MHANKATOP AN MMHUMATNbLHOW TeMnepaTypbl NpoLecca.
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OpnHonepeMeHHbIE MHAMKATOPLI crieayeT AONOMHATL APYIMMU METOAAMMN KOHTPONSA npoLiecca ctepunu-
3auuu.

Crnieayert C OCTOPOXXHOCTbIO MHTEPNPETUPOBATL MONYYEeHHbIE Pe3ynbTaThl 0AHONEPEMEHHbIX UHANKATO-
poB. MapaMeTpbl MHAUKATOPOB (M MX AONYCKM) HE B3AUMOCBA3aHbI C NapaMeTpamu npouecca crepunmsauuu
(1 vx ponyckamu). BonbLUMHCTBO NPOLECCOB CTepunusauum umetor Gonee oaHON NepeMEHHHON npouecca,
KOTOpast omKkHa ObITb JOCTUIHYTA, ECNU cTepunu3aumsa umeet mecto. Tabnuua 3 (BbiBeaeHO u3 Tabnuubl 7
NCO 11140-1) coaep>uT AONYCKM (BEPXHUE U HIKHUE Npeaernbl Npuemnembix paboumx XapakTepucTuk Xu-
MUYECKUX WHAUKATOPOB NPW UCMbITAHUW M3rOTOBUTENEM MHAMKATOPOB), KOTOpLIE cneayeT cobnioaarb Ans
KaXkgoro KpMTUYECKOro napamerpa.

KoHTponbHble 3HaYUeHUs NpeAcTaBnAlT coO0n 3apaHee onpefeneHHble YCNoBUs, KOTOpble U3roTOBU-
Tenb AO0JDKEeH noaaepXXnsartb Ha NPOTSHXKEHUU UCNBbITAHUA.

Tabnuya 3 — YcnoBus ucnbITaHUA 1 NOBeAEHUE UHANKATOPOB knacca 3 u knacca 4

KoHueHTpauma
Y —— WUcnbiTaTensHaa Bpemsa TemnepaTtypa CTepHAMayIoLLero OTHocuTenbHas
Touka? UCnbITaHUs nenbITaHNA BraXHoCTb, %
areHTa, Mr/n
HacbllweHHbIi# nap 1 K3* + 0 % K3 + 0°C — —
2 K3 —25 % K3-2°C
Cyxoi ropsiuuii Bo3- 1 K3 + 0 % K3 +0°C — —_
ayx 2 K3 -25 % K3 -56°C
Okcup aTuneHa 1 K3+ 0% K3+ 0°C K3+ 0 % >30
2 K3 -25 % K3-56°C K3 -25% >30
Qopmanegerua 1 K3+ 0% K3+ 0°C K3+0 % —
2 K3 —25 % K3 -3°C K3 -20 %

*K3 — KOHTpOnbHOE 3HauYeHune.

2 KoHTponbHas Touka 1: MHAUKAaTOP, UCTIbITaHHbIA NpY Beex K3, AOMKEH AOCTUYL KOHEYHOrO COCTOAHUSA.

KoHTponbHasi Touka 2: MHAMKATOP, UCNbITaHHbIA Npn Bcex K3 MUHYC KOMOMHaLMsA Bcex [OMYycKOB, He AOMKeH
LOCTUYb KOHEYHOTO COCTOSIHUS.

MpuMedaHue — lMpumep UCNbITaHNA MHOrOMEPEMEHHLIX UHAUKaTOpoB knacca 4 cM. B 11140-1 [13].

lMpumep — UHOuKkamop napoeoli cmepunu3sayuu (Knacc 3. O0HonepemeHHbIl uHOuKkamop). KoHmponsHoe
3HaveHue: 121 °C.

B ma6nuue 3 ykasaHbl KOHMPOJIbHbIe MOYKU, Ha KOMOPbLIX UHOUKamop Kiacca 3 cpabambieaem (KOH-
mponbHaa moyka 1) u He cpabambleaem (KOHMPOJILHasH MOYKa 2) 6 npouecce UCNbIMaHusi uszomoeumesieM ¢
ucnonkb3oeaHuem o6opydoeaHusi, onpedeneHHozo e UCO 18472 [21].

KoumponkHasi moyka 1 dnsi daHHo20 uHOukamopa cocmaessiem 121 °C, m.e. KOHMPOJILHOE 3HaYyeHue.

KonmponbHas moyka 2 dnsi daHHo20 uHOUKamopa cocmaensiem 121 °C munyc 2 °C, m.e. 119 °C.

CnedoeamesnbHO, UHOUKamop, ucnbimyemblii npu 121 °C, OomxeH cpabambieamb (KOHMPOJILHas
mouyka 1), a ucnbimyembiti npu 119 °C domxeH He cpabambieams (KOHMPOJILHasA MOYKa 2).

4.5 Knacc 4. MHoronepeMeHHbleé UHAUKATOPbI

MHozonepemerHbie uHOUKamopbl cmepunu3ayuu 00mKHbl peazuposams Ha 0se unu 6onee Kpumu-
YECKUX NepemMeHHbIX U yKasbieamb Ha NnpoXoxoeHue cmepunu3ayuoHHol obpabomku npu KOHMPOSIbHOM
3Ha4Yeruu (K3) ebibpanrHoi nepemerHoli (NCO 11140-1, noapasaen 4.5).

M3rotoButenb ycTaHaBnMBaeT YCrOBUS, MPU KOTOPbIX XMMUYECKUE MHOTONEPEMEHHbIE MHANKATOPLI A0-
CTUratoT CBOEro KOHEYHOro COCTOSIHUA. [aHHble MHAMKATOPbI 0BLIMHO NPeaoCcTaBnAlT 6onblue nHopMauun,
YeM UHAUKaTOpPbLI Npouecca (knacc 1) unv oaHonepemMeHHble MHAUKATOPLI (Knacc 3). XuMnudeckue nHaukKaro-
Pbl U3rOTABMNMBALOT TakMM 06pa3oM, YTOOEI OHW MOFNKU AOCTUIaTb CBOETO KOHEYHOrO COCTOSIHUA NPU AOCTUXKE-
HWUWM KOHTPOIIbHBIX 3HAYEHUI KPUTUYECKUX NEPEMEHHbIX.

NCO 11140-1 [13] comep>kuT AONYCKU (BEPXHUE U HWKHUE npeaentl paGoqmnx xapakTepucTuk, npuem-
nemsle Ans XMMUYECKUX MHAMKATOPOB NPW UCNLITAHUM U3rOTOBUTENEM), KOTOpbIE cneayeT cobnoaatb AnA
KaXKgon KpUTMYecKoi nepemeHHon. Cm. Tabnuuy 3.

Mpumep pabounx xapakTEPUCTMK MHOFONEPEMEHHOr0 WHAMKATOpa NpuBeAEH Hwxe. XOoTA BCe napa-
METPbl B JAHHOM MPUMEPE ObiNMM U3MEHEHbl OAHOBPEMEHHO, Ha NpakTuke, B NpoLecce UCNbITAHUA WHAK-
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KaTOpPOB W3roTOBUTENEM, MOXET ObITb M3MEHEH oauH unu Gonee nMapaMeTpos, B TO BPEMS KakK OCTanbHble
napameTpbl OCTAIOTCA NPU KOHTPONbHBIX 3HAYEHUSAX.

lMpumep — Undukamop cmepunu3sayuu okcudom smuneHa (Knacc 4. MHozonepemeHHbIU UHOUKamop).

KoumponbHble 3HavyeHus1: 60 MuH npu 900 ma/n.

B ma6nuue 3 npusedeHbl donycku u npedesbHbie 3HaYeHUs (6epXHuUll U HUXHUL npedesnbl paboyux xapakx-
mepucmuk) 0na daHHbIX UHOUKamopoe Kilacca 4. [lonycku u3 amoli mabnuysi cocmaensiom 60 + 0/-25 % MuH u
900 + 0/-25 % ma/n npu ucnbimaHuu ¢ omHocumensHol enaxHocmsio 6osee 30 %. CnedoeamesbHO, UHOUKamMop
He docmuzaem ce0e20 KOHe4YHO20 COCMOsIHUSI NPU epeMeHu MeHee 45 muH [m.e., 60 — (60 -0,25)], koHueHmpayuu
2a3a mMeHee 675 ma/n [m.e., 900 — (900 -0,25)] u omHocumernsHol enaxHocmu 6onee 30 %. lMpu epemeHu 60 MuH
unu 6onee, koHUyeHmpauuu O3 900 m2/n unu ebiwe U omHocumesnkHoU enaxHocmu 6Gonee 30 % uHdukamop
dosmxeH docmuzamb 8020 KOHEYHO20 COCITIOSIHUS.

HHOuKkamop ¢ KOHMPOSILHLIMU 3Ha4YeHUSIMU, NpueedeHHbIMU ebiuie, Bydem peazuposamb credyowum
obpa3om npu eo3delicmeuu ycnoeull, yKazaHHbIX HUXe:

Boadeticmeue cnedyiowiux ycrnoeuli: B coomeemcmeuu ¢ maénuueli 2 coomeemcmeytowiuti UHAUKamMop:
<44 muH npu < 650 ma/n Homxen He cpabambieamb

> 60 muH npu > 900 me/n HosnxeHn cpabambieams

B daHHOM npumepe uHAUKaMoOP MoXem He peazupoeamb Ha memrepamypy Usu OMHOCUMESNLHYIO 8/1ax-
Hocmb. Ecriu memnepamypa u/unu omHocumesbHasl 8/TaXXHOCMb efUsIom Ha paboyue Xxapakmepucmuku UHOU-
Kamopa, uszomoeumens UHOUKamopa AOosKeH yKa3amb amy UHGOPMayUIo.

4.6 Knacc 5. MiHTerpupyrowme uHAUNKaTopbl

Unmeepupyrowjue uHOukamopbl npedHasHa4yeHb! 01 peazsupoeaHust Ha 8Ce KpumuyecKue rnepemeH-
Hble. Nx K3 sblbuparomes mak, 4mobbl 6bimb pasHbIMU USU NPesocxo0umb xapakmepucmuku éuonoaude-
CKuUX uHOukamopos, onucaHHbIx e cepusx NCO 11138 [8], [9], [10] dna BU (MCO 11140-1, nodpasden 4.6).
KoHmponbHbie 3HadyeHus 0ns uHmezpupyrowux uHoukamopoe kKnacca 5 G0/mKkHbI npesbiuamp MunuyHbil
memnepamypHblIli duanasoH npouecca naposoli cmepunu3ayuu.

HusHecnocoGHble MUKPOOPraHU3Mbl MOABEPTAIOTCA BAMSHUIO BCErO0 KOMNSEKCa B3aWMOAEHCTBYIOLLUX
KPUTMYECKUX MEPEMEHHbIX NpoLecca cTepunusaumn. XuMmyeckue MHAMKaTopbl MOTYT HE NOABEPTrHYTLCA No-
JOGHOMY BNMSAHUIO, HO OHM NPEAOCTABMAT UHGOPMaLMIo 06 onpeaeneHHbIX NepeMeHHbIX npouecca. 3To He
BCEeraa No3BONAET BbIMOMHUTL TOYHYIO OLIEHKY MUKPOOMONOrMYeCKONn MHAKTUBALIUK.

WHTerpupytoLume napoBble MHAMKATOPLI Knacca 5 40MMKHbI UMETb KOHTPOMbHbIE 3HAYEHUS BPEMEHU Npu
135 °C, 121 °C n 0gHOM TeMrnepaTypHOM 3HAYEHUU MeXAY AAHHbIMU 3HAYEHUSIMU; KOHTPOIIbHOE 3Ha4YeHue
BpemeHu npu 121 °C gomkHo ObiTb 6onee 16,5 MuH.

I/IHTerpmperLuMe nHanKaTopbl Ana BOBJ:lyLIJHOVI crepunusauumn AomKHbl UMETb KOHTPOJbHbIE 3HAYEHUA
BpemeHu npu 160 °C n 180 °C u gononHUTenbHoe BpemMeHHoe 3HadyeHue npu 140 °C wnu npu 170 °C.

WHTerpupyrolme nHAnKaTopbl knacca 5 Ans okcuaa 3TUNeHa AOMKHbl UMETb KOHTPOSIbHbIE 3HAYEHUS
BpemeHu npu 54 °C n 37 °C ¢ 600 mr/n O3 n 60 % OB; KOHTPONbHOE 3Ha4YeHue Npu 54 °C fOmkHO ObITL Gonee
30 MMH, a KOHTPONbHOE 3HayeHue npu 37 °C fOmkHO ObITb Gonee 90 MUH.

MHTErpupyroLmin HANKaTop, No onpeaeneHunio, NoaBepraeTcs 0OAHOBPEMEHHOMY BIIMSIHUIO Psiia KPUTK-
YeCcKux nepeMeHHbIx npouecca. NMocKomnbKy BIMAHUE KPUTUYECKUX NEPEMEHHbIX HA UHTErPUPYIOLLIMIA MHAUKA-
TOP AABNSIETCA OAHOBPEMEHHbIM, HEAOCTMXKEHNE KOHEYHOTO COCTOSHUA MOXKET ObITb CBA3AHO UMW HE CBA3aHO
C KOHKPETHOW NepeMeHHOIA.

TpeGoBaHua k pabovmm xapakTepucTukam MHTErpupyloLmMx WUHAMKATOPOB Knacca 5 npuBeaeHbl B
NCO 11140-1 [11].

Ans noHumaHust 060CHOBaHUI TPEOOBAHUI K UHTETPUPYIOLLMM MHAMKATOPaM Knacca 5 u cBsisu ¢ Tpe-
6oBaHMUAMU K BUONOrMYECKUM UHAMKATOpam, onpegeneHHoiM B cepun MCO 11138 [8], [9], [10], u Mukpobuo-
NOrNYECKON MHAKTMBaLMK, CM. npunoxexue C.

4.7 Knacc 6. Umutupyrowme MHANKaTopbl

Umumupyrowue UuHOUKamopbl — 3MO KOHMPOJIbHbIE PEXUMHbIE UHOUKamopbl, paspabomaHHbie 0nsa
peasuposaHusi Ha 8Ce KpUMUYECKUE nepemMeHHble 01 onpedeneHHbIX crieyuanbHbiX Cmepunu3ayuoHHbIX
pexumos. KoHMposbHbie 3Ha4eHuss 0na amux uHoukamopoe paspabomatbl UCX005 U3 KpUMUYECKUX nepe-
MeHHbIx amux pexumos (NCO 11140-1, nogpasaen 4.7).
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Tabnuuya 4 — Ycnosus UCTbITaHWUA 1 NOBEAEHUE UHAUKATOPOB knacca 6
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KoHTponbHas Bpemsa TemnepaTtypa KoHueHTpaumsa OTHOCUTemNbHasA
YCroBis ucnbITaHus Touka @ UCNbITaHWA, MUH ncnbiTaHuA rasa, Mr/n BNaXHocTb, %
HacsbiLeHHbIR nap 1 K3*+ 0 % K3+0°C — —
2 K3 -6 % K3-1°C
Cyxoii rops4uin Bo3gyx 1 K3+ 0 % K3+0°C — —
2 K3 -20 % K3-1°C
Okeug atnneHa 1 K3+ 0% K3+0°C K3 + 0% > 30
2 K3 -10 % K3-2°C K3 — 15% >30

*K3 — KOHTpOnbHOe 3Ha4eHue.

@ KoHTponbeHas Todka 1: nHANKaTop, NcnbiTaHHbIA Npu Beex K3, AomkeH A0CTNYb KOHEYHOro COCTOSIHUA (cobrto-
[leHne pexuma cTepunusauun).

KoHTponkHasa Todka 2: MHAWKATOP, UCMBITaHHLIA Npy K3 MUHYC KoMBMHaLWSA [OMYCcKOB, He AOMKEH AOCTUraTh
KOHEYHOrO COCTOSIHWSA (HapyLLeHUe pexnma cTepunusaLmm).

MpumMmevyaHune — [Npumep UCMbITAHNA UMUTUPYIOLLIENO MHAKUKaTopa (Knacc 6) npueeaeH B NpunoxeHuu B.

Jonycku, npuBeaeHHble B Tabnuue 4, ABNa0TCA Hanbonee CTPOrMmM cpean XMMUHECKUX MHOUKATOPOB
pa3nuuHbIX KnaccoB. [aHHble YCNOBUA UCMBLITAHUA MOTYT ObiTb AOCTUrHYTHI TOMbKO B PE3UCTOMETPE, U UX
drakTU4eCkn HEBO3MOXHO BOCMPOM3BECTU B MEAULMHCKOM cTepunu3atope. Kak crneacrsme, uMutupytowme
MHAMKaTOPLI 06eCcnevnMBatoT BbICOKUI YPOBEHb rapaHTUK Npu AEMOHCTpaUMUK AOCTUXKEHUSA KPUTUYECKUX na-
paMeTpoB B KOHKPETHOM Uukne. [Jo Tex nop, noka uccrnegyemble napaMeTpbl LMKIa He OyayT NOMHOCTbIO
COOTBETCTBOBaTb YCTAHOBMEHHbIM K3 AnNg MMUTUPYIOLLMX MHAUKATOPOB, pPe3ynbrarbl MOryT ABAATLCA OLUU-
OO0YHbIMK U OBMAaHYUBBLIMMU.

MMUTMPYIOLMIA MHAMKATOP, NO ONpeAeneHmnto, NoABepraeTcs OAHOBPEMEHHOMY BIIMAHUIO pAAA KPUTK-
YECKMX NepeMeHHbIX npouecca. MNoCcKonbKy BAMSHUE KPUTUYECKUX NEPEMEHHBIX HA UMUTUPYIOLLMIA UHANKATOP
ABMAETCS O4HOBPEMEHHBIM, HEJOCTUXKEHUE KOHEYHOTO COCTOSIHUS MOXET ObiTb CBA3aHO UMM HE CBA3aHO C
KOHKPETHON NepeMeHHON.

Mpumep pabounx xapakTePUCTUK UMUTUPYIOLLETO UHAUKATOPA NpuBeaeH HUxe. X0Ts Bce napameTpbl B
AaHHOM npumepe Obifiu M3MEHEHbI O4HOBPEMEHHO, HA NPaKTUKe, B NPOLECCe UCNbITAHWIA UHAUKATOPOB U3-
roTOBMTENEM, MOXET ObiTb U3MEHEH OAUH unu Gonee napaMeTpos, B TO BPEMSA KaK OCTamnbHble NapaMmeTpbl
OCTalOTCA HA KOHTPOSbHbLIX 3HAYEHUSIX.

Mpumep — Undukamop napoeoli cmepunusayuu (Knacc 6. Umumupyrowuli uHdukamop).

KonmponeHbie 3HaveHus: 3,5 muH, 134 °C.

B mabnuye 4 onpedeneHbl KOHMPOJILHbLIE MOYKU, 8 KOMOPbIX UHOUKamop Knacca 6 dosmkeH cpabamui-
eamb (KOHMpobHass moyka 1) u He cpabambieamb (KOHMPOILHasi MOYKa 2) e npoyecce ucnbimaHus u32o0mo-
eumeneM c ucnonb3oeaHuem obopydoeaHusi, onpedeneHHoz2o e UCO 18472 [21].

KonmponbHasa moyka 1 dnsa daHHo20 uHOUKamopa cocmaensaem 134 °C u 3,5 MuH, m.e. KOHMPOJILHbLIE
3HayeHus.

KonmponbHas moyka 2 Ons1 0aHHo20 uHOuKamopa cocmaensiem 134 °C muHyc 1 °C, m.e. 133 °C, u 3,5 mun
MUHyc 6 %, m.e. 3,29 MuH.

CnedoeamenbHo, uHOUKamop, ucnbimyembil npu 134 °C e mevyeHue 3,5 MuH dosmkeH cpabambieamb (KOH-
mpoJsibHast moyka 1), a ucnsimyemsili npu 133 °C e meyeHue 3,29 MuH, He dosmkeH cpabambigamb (KOHMPOJIbHas
moyka 2).

5 BbIGOp XMMUUYECKUX MHOUKATOPOB

5.1 CywecTByIOT pasnuyYHbIE METOAblI CTEPUNM3ALNM, CNEAOBATENLHO, U3FOTOBUTENN MaPKUPYIOT XU-
MUYECKUEe UHAUKATOPLI B COOTBETCTBMM C MX NPEANONAraeMbiM UCMONbL30BAHUEM. XNMUYECKME UHANKATOPDI
He npeaHa3Ha4YeHb! ANA UCNOMNb30BaHMS B MPOLIECCAX, KPOME yKa3aHHbIX U3rotosutenem. Monb3oBarens He-
CET OTBETCTBEHHOCTb 3a BbIGOP XMMUYECKOrO MHAUKATOPA AN KOHKPETHOMO NPOLIECCa, €ro MCromnb3oBaHne
U UHTEPNpeTaLUuIio Pe3ynbTatoB B COOTBETCTBUM C MHCTPYKUMWENH U3roTOBUTENS. KOHTPONbHbIE 3HAYEHUs, yKa-
3aHHbIE M3TOTOBMTENEM WHAWKATOPA, NOMOrAlOT ONPEAEenUTL, KAKON WHANKATOP YMECTEH K MPUMEHEHUIO B
TOI UMM MHON CUTYaLMK. DTU KOHTPOSbHbLIE 3HAYEHWUS YKA3LIBAKOT HA NPOAYKTE MK B NMPUAraemMoi K Hemy
AOKYMEHTaLMH.
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5.2 XuMun4yeckne nHaAnKaTopsl MCNONbL3YTCA ANSA 4eMOHCTPaLMKU JOCTUXEHMSA ogHoro unu 6onee napa-
METPOB npouecca crepunusaumn n camm no cebe He ABNAIOTCA JOCTaTOYHbIMU ANS 3akmiodeHns 06 addek-
TUBHOCTU npouecca crepunusaumun. leMoHcTpaunus apdeKTMBHOCTU CTEPUNM3aLmm aBnseTcs KomouHaumen
Banuaauuu, obcnyxveaHua u kanubposkn 000PyaOBaHMA, COOTBETCTBYIOLLEIO UCNONL30BaHUSA U husmye-
CKOTO KOHTPONS, a Takke, rae NnpuMeHMMO, NCTONb30BAHMS XUMUYECKMX U/Mnu B1MOnormyecknux MHLNKaTopos.
Ecnn kakas-To nepeMeHHas NpoLecca BbIXOAUT 3@ YCTAHOBMEHHbIE Npeaerbl, CTepUIM3aTop A0MmKeH BbiTh
CHSIT C 9KCNyaTaumm 40 BbIACHEHUSA NpuynH. CTepunm3aTtop He omkeH ObiTb BBEAEH B KCNyaTauuio A0 Tex
nop, noka aedext He OyaeT yCTpaHeH.

5.3 JomxkHbl ObITb YCTAHOBNEHbLI CUCTEMbI U/MNWN NPOLIEAYPLI ANSA OLEHKM NoBbix OTKNOHEHUI OT npeae-
NOB NapameTpoB CTEPUMN3ALIMOHHOTO LIMKNA, U MPUYMHBI NPUHATUA NIOGLIX OTKNOHEHWI AOMKHbI ObITh NOSHO-
CTbIO JOKYMEHTUPOBAHBI.

5.4 [oCTYNHbI XUMWYECKNEe UHAUKATOPLI PA3NMYHbLIX BUAOB, KaXAbIA C Pa3NUYHbIMU XapakTepUCTUKaMm
pearupoBaHus. OHM MOTYT UMETb Pa3fUYHbIE KOHTPOSbHLIE 3HAYEHUS ANSA KaXI0ro U3MepaeMoro napaMe-
Tpa, W, Kak CneacTsune, pasnuyHbleé XMMUYEeCKMe WHAUKATOPLl MOTYT NPeACTaBMATh Pa3nNUYHOe UCMbITAHME
npouecca.

5.5 NarotoBuTenu 06si3aHbl NPeaOCTaBNATL MHPOPMALMIO NO HAAEXKHOCTU, Be30nacHOCTH U pabouum
XapaktepucTukam npogykra. [MoMuMo 3TOro, U3roTOBUTENM XUMWUYECKUX MHAMKATOPOB AOSMKHbI NPeaocTaB-
NATb MMCbMEHHYIO MHPOPMAaLMIO MO MHTEPNPETaLUN PE3yNbTaToB MHANKATOPOB, NO HAAEXHOCTM MHAUKATOPOB
OTHOCUTESNLHO COXPaHEHUs CTabUNbHOCTU KOHEYHOTO COCTOAHUA (ECnKn TpebyeTca) Npu XpaHeHUn NPOCTEPU-
NW30BaHHbLIX U34ENUIA, NO NapameTpamM npouecca, ANA peakumn Ha KoTopble uHanKaTop 6bin paspabotaH u
UCNbITaH, U N0 TPEGOBAHMAM K XPAHEHUIO U CPOKY FOAHOCTM CaMOro uHaukatopa. OTBETCTBEHHOCTb 3a Npo-
YTEHMe U MOHMMaHUE LaHHOW MHpopMaLMKU NEXUT HA nonb3osartene. cnonb3oBaHWe UHAUKATOPOB BHE UX
KOHTPOJbHbIX 3HAYEHWI MOXET NPUBECTU K OLUMOOYHBIM pe3ynbTartam, HO 3TO He Noapa3yMeBaeT TOoro, YTo
XUMMWYECKUIA UHANKATOP HEKOPPEKTHO paboTaer.

6 Ucnonb3oBaHWe XMMUYECKUX UHAUKATOPOB

6.1 MngukaTtopbl npouecca knacca 1

HasHaueHne MHAMKATOPOB npoLiecca knacca 1 — pasnuyarb CTEPUNN30BAHHbLIE U HECTEPUNIM30BAHHBIE
NPOAYKTHI, @ HE yCTaHABNMBAaTL COONIOAEHNe nnu HecobrnioaeHne NapaMeTPOB aAeKBaTHOI CTepunu3aumu.

WHaukaTtopHas nelta (Hanpumep, NeHTa Ans napoBoi CTepunu3auun), UHAUKaTtopHas 3TUKETKA WK
yrnakoBka, CoAep>KaLLas XMMUYECKUi MHANKATOP, [OMDKHA ObiTb Ha BCeX COBPaHHbIX U NPeAHa3Ha4YeHHbIX ANs
CTEPUNN3ALIMM YNIAKOBKAX B YUPEXAEHUN. XUMUYECKUIA UHAUKATOP A0MmKeH GbiTb NPOBEPEH Nocne cTepunusa-
UMK, yTOGbI NOATBEPANTL, YTO NPOU3OLLNO TpeByeMoe BUANMOE U3MEHEHWUE 1, CNEeaoBaTeNbHO, YTO u3aenue
6bIN0 NOABEPrHYTO NPOLIECCY CTEPUNU3ALINMN.

6.2 UngukaTopsbl knacca 2

McnbiTaHue HA NPOHMKAHME Mapa N yAaneHue BO3ayxa NpoucXoauT B NyCTOM cTepunusatope. Mpu
MCNOMbL30BAaHUM UHAMKATOPA CNEAYET BbIMONHATL MHCTPYKLMM U3TOTOBUTENS.

6.3 UnaukaTopsl knaccoB 3,4,5u 6

Mpu ncnonb3oBaHUM XUMUUECKMX MHAMKATOPOB KrnaccoBs 3, 4, 5 n 6 npeaoctaenaot uHdopmaumio o6
YPOBHSAX KPUTUYECKUX NEPEMEHHBIX B KOHKPETHbIX obnacrsix. MHorue baktopbl MOTyT BAMATbL HA AOCTUXKE-
HWUE STUX KPUTUYECKUX NEPEMEHHDIX, TAKUE KaK COAEPXXMMOeE 3arpy3ku, KOHUrypaums 3arpy3sku, NonoXeHme
BHYTPU Kamepbl, TEXHONMOMUS U Marepuarbl ynakoBku, kayecTso napa u coon B pabote crepunusaropa.

B cnyyae ¢ 3arpy3kamu, ynakoBaHHbIMU B JIMCTOBOW CTEPUNU3ALMOHHBIN MaTepuan, XMMUYECKUIA UH-
AuKaTop AOMKeH ObiTb PacnonoXeH B TOW 06nacTu ynakoBku, NOAAO0HA UK KOHTENHepa, B KOTOPOI npeano-
naraercsi HaUMeHbLUee NPOHMKaHUe CTepunuayioLLero areHTa. Takas obnactb MOXeET ObITb kak B LIEHTpe, Tak
M He B LIEHTPE yNakoBKM, MOAAOHA, KOHTEWHEPA UMM AAHHON Kamepbl cTepunu3atopa. BosMoxHO ucnonb3o-
BaHWE HECKONMbKUX MHAMKATOPOB AN OLIEHKU NOAA0HA NN KaXKAoro ypoBHA KOHTENHepa, cpOpMMPOBAHHOIO
M3 HECKONbKUX NOAAOHOB. [peanoyTUTENBLHO pasMeLLaTb XMMUYECKME UHANKATOPLI B HECKONBLKMX YNakoBKax
B Npeaenax 3arpy3ku Ansi KOHTPONA pasnuyHbiX 0bnacrein BHYTPU CTEPUNN3ALNOHHON Kamepbl.

Mpu Banuagauum npouecca MoxeT ObITb NonyyeHa uHpopMauma 0 HaMMeHee JOCTYNHbIX AN CTepUIn-
3yIOLLIETO areHTa NosIoKeHUsIX BHYTPU KaMepbl cTepunuaaropa w/unu sarpysku. Bocnpoussogumas uHgopma-
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LMSt MOXET GbITb MOJTy4eHa C MOMOLLbIO MHAUKATOPA, TONBKO €CNU MHAMKATOP NOMELLEH B 06nacTb, KoTopas
XapaKTeEPU3YETCS KOHKPETHBIMU YCIOBUSIMM.

B crnyyae ¢ HeynakoBaHHbIMM 3arpy3kaMm XMMUYECKUIA MHANKATOP AOMMKEH BbITb MOMELLEH B/HA NOALOH
C U3AENMSAIMU, MOANEXKALLUMU CTePUNM3aLnm.

6.4 Nugukatopbl ANA UCNONb30BaHUA C YCTPOMCTBAMU KOHTPONSA npouecca

Ycrpoiictea koHTpons npouecca YKIT (process challenge device, PCD) Gbinu paspaboTaHbl Ans BOC-
npou3seaeHns Hanbonee TPyaAHO CTEPUNM3YEeMbIX YCIOBUIA B MpoLecce ctepunu3auun. devicteue YK gomk-
HO ObITb CBA3aHO C OMpEeAEeneHHbIMU METOAaMu CTEpUNU3auuv, TUMamum CTEPUNU3ATOPOB M COAEPNKUMBIM
3arpy3ku. He cywectsyet yHuBepcansHoro YKI, kotopoe mMorno 6bl 6biTb UCNOMb30BAHO ANS BCEX TUMOB
CTEPUNN3aToOPOB U CTEPUNU3ALMOHHBIX Npoueayp. Aenctane n ucnoitaHne YKI asnawoTca pe3ynsratoM B3au-
MOBNUAHUSA XMMUYECKOTO MHAMKATOPa U KOMNOHEHTOB YKIT; niobble n3aMeHeHus1, HanpuMep, UCnonbL3oBaHne
ApPYroro uHaukKaropa, MoryT noBnusTe Ha gencrene YKI1.

HekoTopble YKIT MoryT npeactaBnate cobov onpeaeneHHbin NPOAYKT UnM KOMBUHAUMIO NpoayKTa u
CUCTEMbI CTEPUNU3ALMOHHOTO Bapbepa.

OHM MOryT ObITb MCNOMNbL30BaHbI AN pa3paboTku U onpeaeneHus npouecca crepunusauyuu. bonbLunH-
cTBO npoussogumbix YK paszpaboTaHbl ANA OUEHKM NPOHMLAeMOCTM STanoHHon 3arpysku. Cnegyet obpa-
TUTb BHUMaHUE Ha TOT pakT, yto aTn YKI npeacTaBnsloT CROXHOCTbL ANS Npouecca U He npeacTaBnsaioT
coB0oI CTepUNU3aLIMOHHYIO 3arpy3ky.

YKIM mMoryT ObITb UCMONb30BaHbI AN NOATBEMKAEHUSA pabovnX XxapakTepucTuk onpeaeneHHbIX npouec-
COB TEKyLLEero KOHTponsa crepunusauuun, ecnu pabovme xapakTepucTuku u ucnonssosanue YK sanuauposa-
Hbl. Mpumepbl cM. B MICO 17665-1, nogpasaen 10.5.

Ona nonyvyeHua HageXxHbIX Pe3ynsTaTtoB NPU UCMONb30BaHUKM Npon3soauMbix YKI Ansg XMMUYECKMX UH-
AUKaToOpOB AOMKHO ObITb BanNMAMPOBAHO MOMOXEHWe B CTepunusatope u B 3arpyske, 4toObl NpeacTaBnATb
Haubornee TpyaHO CTepunuayemMyto obnactb, HasbiBaeMyto 00nacTbio aAns KoHTpons npouecca OKI (process
challenge location, PCL). Mockonbky B 60nbLumMHcTBE crniydaes OKI MOXeET ObITb OnpeaeneHa Tonbko npeano-
NoXuUTENsHO, 060CHOBAaHO McNonb3oBaHue 6onee yem oaHoro YKIT, kak 6b1no ckasaHo paHee.

Oevicteue YKIT nomkHO ObITh CBA3AHO C onpeaeneHHbIMU MeTogaMu CTepunuaauun, Tunamm cTepunu-
3aTopa U CoaepXumbIM 3arpy3ku. He cyuiectsyet yHuBepcanbHoro YKI1, kotopoe Morno 6bl ObiTb MCNONb-
30BaHO AN BCEX TUMOB M METOAOB CTepunu3auun. PasnuuHblie npoaykTbl, HANPUMEP nonble n Tpybyarbie
3arpy3ku (Ctakatbl, Yawku, TpyOkn 1 T. n. ), NOPUCTLIE 3arpy3kun (NONOTHA, OAEXaa, TEKCTUMb U T. N. ) U HEMO-
PUCTbIE 3arpy3ku (XMpypruieckne UHCTPYMEHTbI U T. M. ), MOTYT ObITb NpeAcTaBneHbl pasnuyHbivu YKI.

HekoTopble BONPOCHI, KOTOPLIE MOTYT ObITb PpaCCMOTPEHbI Npu Bbibope YKI:

a) yCTPOWCTBO AOIMKHO ObITb paspaboTaHo Tak, YTOObl XMMUYECKUIA UHAMUKATOP MOT ObiTb MOMELLEH B
Haubonee TpyaHOe ANS NPOHUKAHWUSA CTEPUNU3YIOLLETO areHTa MecTo;

b) KOHCTPYKUUA YyCTPOWCTBA AOMMKHA YUMTbIBATb TUMN CTEPUNU3YEMbIX U3AENUI U NpoLeaypy CTepunu-
3auuu;

C) XUMUYECKUIA MHANKATOP HE AOIMKEH BIMATL Ha PYHKLUMUK YCTPONCTBA;

d) Bo3amoxxHOe B3aumogencteue YKIT u 3arpysku.

7 WHTepnpeTauus pe3ynbTatoB KOHTPOJSIA XMMUYECKUMU MHAUKaToOpamMum

7.1 O6wune nonoxeHus

MNonHasa nporpamma obecnevyeHns CTepUnbLHOCTU BKoYaeT B cebs acnektbl 06paboTku, B TOM ynucne
Ae3nHdeKUMIo, O4UCTKY, MOATOTOBKY U YNAKOBKY, 3arpy3ky B CTepunu3arop, crepunusauguio, odpaileHue ¢ us-
Jenuem nocne cTepunusauuun, XpaHeHue usgenuin B CTEPUNM3aumMoHHbIX YNaKoBKaxX Npu COOTBETCTBYIOLLMX
YCNOBUSX, pacnpeaeneHme n TpaHCnopTMPOBaHUE B MECTO UCMONb30BaHUSA. TeKYLLIME MOHUTOPUHT U KOHTPOSb
npouecca CTepUnM3aunmn SBMATCA BaXHON COCTaBNALLENH NONMHON nporpammel 06ecnevYeHnsa CTepUnbHO-
CTU. XUMHUYECKUe nHamkaTopbl, yaoenersopsiowme tpedosaHuam MCO 11140-1[13], KOTOpble UCMONb3YIOT B
COOTBETCTBUU C PEKOMEHAALMUAMUN U3FOTOBUTENS, MOTYT NPeAoCTaBUTb NOME3HYI0 HopMaLuuio 0 npolecce
cTepunusayuu. Hacrora ncnonb30BaHUst U YUCNIO XMMUYECKUX MHAMKATOPOB HA 3arpy3ky UK LUK 3aBUCAT
OT HALMOHANbHbIX HOPMAaTUBHbLIX AOKYMEHTOB W PEKOMEHAALUMNA W/UNU NOMUTWUKA OpraHu3auuu, B KOTOPON
HaxoauTcsa crepunusatop. COOTBETCTBYIOLYIO MHGOpPMaUUIO CM., Hanpumep, B UICO 14937, nogpasgen E.7
npunoxeHua E.
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XumMmnyeckme MHAUKATOPbI AOIMKHBI YETKO pasrpaHuumBaTh 006nacTu, B KOTOPbIX KOHTPOSbHLIE 3HAYEHUA
Obinu JOCTUTHYTHI, U 06NACTU, B KOTOPbIX KOHTPOMbHLIE 3HA4YEHUS HE Obinu AOCTUrHYTLI. 10 3TON NpuuMHe
KOHEUYHOE COCTOSIHME [OIKHO OblTb COOTBETCTBYIOLLMM M OHO3HA4HbIM. [pumepbl cpaboTaBLuMX U He cpabo-
TaBLUMX UHAWKATOPOB [OMKHbI ObITb NPEACTaBEHbl U3rOTOBUTENEM M YETKO NOHATHBI NONb30BAaTENIO.

7.2 3MeHeHUA XMMNYEeCKUX UHANKATOPOB

MHaukaTopbl pearmpylot TONbKO B TOM Crlydae, Koraa AOCTUrHYThl COOTBETCTBYOLLME NapaMeTpbl B UX
oTaenbHon obnactu. HeobxoaMmo noMeLlaT BCE MHAMKATOPbI B 00nacTu, XapakTepHble Ans 3arpy3ku, unm,
yT0 3chhekTMBHEE, B Hanbonee TPyAHO CTepunmayemble MecTa.

XuMMuyeckue MHAUKaTOpLl CNeyeT pacCcMaTpuBaTh Kak COCTaBHYIO YacTb NOSHO nporpammel obecne-
YEHUSI CTEPUNLHOCTHU.

7.3 HecpabatbiBalouwme XuMM4YeCKme UHANKaTOPbI

Ecnn xuMu4eckuin UHAUKaToOp He AOCTUraeT CBOEro KOHEYHOrO COCTOSIHUA, yupexaeHne 06a3aHo ogop-
MWTb JOKYMEHTMPOBaHHLIN npoTokon. Koraa nHamkatop He cpabarbiBaeT, 3T0 HE 03HAYaET, YTO npou3oLuen
cOoii uHamMkaTopa; aTo BCeraa AOMKHO ObITb UHTEPNPETUPOBAHO kak c6oi npouecca crepunuaauuu. MpuyunHa
c60s npouecca A0IMKHA ObITb BbISICHEHA.

8 Xumuueckue MHAUKATOPbI B NpoLeaypax cTepunusauumn

8.1 O6bwume nonoxeHus

XUMUYEeCcKne UHANKaTOpbl, HE3aBUCUMO OT TOrO, pa3MeLleHbl OHW BHYTPU UITM CHApPY>XN YyNakoBOK, UC-
nonb3ylT AN KOHTPOSs npouecca CTepunu3auun Kak Joka3artenbCTBO TOro, YTO COOTBETCTBYIOLLME napa-
METPbI KPUTUHECKNX NMEPEMEHHDbIX ObINM JOCTUTHYTHI.

MnaHoBas nporpaMma no pasmeLLeHUIO U OLIEHKE XUMUYECKUX UHAUKATOPOB MOXET:

- BbITb YaCTbO NPOBEPKKU MOHTAXA, IKCMyaTtauum u akcnnyarupyemoro (1Q, OQ u PQ) crepunusatopa,
T.€. Banvaaumu;

- ObITb 4aCTbIO TEKYLLErO KOHTPONA NpoLecca;

- cogelicTBoBaThb AUarHocTuke c6oes Npouecca;

- COAEeNCTBOBATbL B BbISIBMIEHUM NPOONEeM ynakoBOK (Hampumep, CRULIKOM OOonbLuMEe Unu MIOTHbIE
yNaKkoBKK);

- COOeiCTBOBATL B BhIIBNEHWM Npobnem 3arpy3ku (Hanpumep, YaweobpaszHoe OKOHYaHUe, KOTOpoe MO-
XKET 3aepXuBaTh BO3AYX NPU HENPABUIIBHOM PaCMONOXKEHUM);

- BbISIBNATH HEMPOCTEPUNN3OBaHHbIE 3arpy3Ku;

- COAENCTBOBATL B BbisiBNIeHMM CBOEB CTEpPUNU3aTOpa, KacaloLmMxcs yaaneHusi Bo3ayxa U NPOHUKaHUA
napa unu JOCTWXEHMS TeMNepaTypbl/BPEMEHU BblAEPXKHU;

- COAENCTBOBAThL B BbISIBIIEHUU NpoOnNeM ¢ NOCTaBKON CTEPUIU3YIOLLIETO areHTa.

Otaen no o6paboTke A0MKEH UMETL B HANUYUU [OKYMEHTUPOBAHHYIO NPOLIEAYPY BbINOSIHEHUA BCEX
npoueccoB. [MockonbKy NoBTopHasi 06paboTka MeaAUUMHCKUX U3AENUIi COCTOUT U3 HECKONbKUX 3TanoB, KOTO-
pble MOTYT BKMo4aTh B ceB5 Ae3nHEKUMIo, 04UCTKY, pa3bopKy, OCMOTP, NOBTOPHYIO COOPKY, YNakoBKY, OKOH-
YaTenbHyl0 CTepUNN3auunio, XpaHeHne U TPaHCNOPTUPOBaHME, TO KpaiHe BaXKHO, YTOOb! Obinn yCTaHOBNEHbI
KpUTEPUM pa3fimumus COCTOSHUS BCEX U3AENUI B TeYEHWe KaAoro srana npouecca. Hanpumep, nHanKaTops!
knacca 1 oTnu4aloT NPOCTEPUNU3OBAHHYIO NPOAYKLIMIO OT HEMPOCTEPUIIN30BAHHOMN.

MonHas nporpamma o6ecneveHus CTePUnbHOCTU AOSMKHA BKIIOYATh B C€0A naeHTUMUKALNIO U BOSMOX-
HOCTb OTCNEXMBAHUA NPOLECCOB Ae3UHMEKUUN, NPEACTEPUNU3ALIMOHHON OYUCTKU, CTEPUNM3aLMK, TPaHCNOp-
TUPOBAHWA U XpaHEHUs u3nenuii; kanubpoeky, oGcnyxmeaHue U NpoBepky aPEKTUBHOCTU CTEPUNU3ATO-
pa; husn4eckui, XaMM4eCKuii 1 GMONOTUIECKUI KOHTPONU CTEPUIM3ALIMOHHbLIX LIMKNOB. HU 0AUH OTAENbHbIN
aneMeHT nporpaMmbl 06ecrnevyeHns CTepusibHOCTU, BKNIOYAsi Pa3fnyHbie BUAbI KOHTPOMA CTepunusaumm, He
MOXET CBUAETENbCTBOBATL O CTEPUNIbHOCTU. ObecneveHne CTepunbHOCTU TpebyeT HenpepLIBHOTO BHUMAHUSA
KO BCeM acnektam paboTbl CTEpUNN3aToOpPOB, NPOLECCY CTEPUN3aLMM U MOCTOAHHOTO COOTBETCTBUSA YCTAHOB-
NEHHbIM HOPMaM U NPUHLMNAM.

COOTBETCTBYIOLLEE UCMONb30BaHUE (DUIUHECKUX, OMONMOrMYECKMX N XMMUYECKUX KOHTPOMUPYIOLLMX
yCTpoOWcTB TpeOyeT NOHWMAaHUS TOr0, ANS Kakux AeNCTBUI pa3paboTaHo KaXgoe KOHTPOonupyloLlee ycrpoin-
CTBO W YTO Kagoe YCTPOWCTBO BbISIBNSIET B NPOLIECCE MMM LUKIe cTepunu3aumn. dusndeckne KOHTPonmpy-
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loLKe YCTPOWCTBA, K KOTOPbIM OTHOCATCS 3anNUChIBAIOLLIME YCTPOMNCTBA U AaTYuKU BPEMEHM, TeMnepaTypbl U
AaeneHus, 06ecnevnBaloT OLEHKY NMEPEMEHHbIX LIMKMa CTepUnu3auun B peanbHOM BPEMEHU U MO3BONSIOT
obHapyxuBaTb MHOTME HapyLLueHus paboTel cTepunuaatopa Hanbonee bbicTpo. Tem He meHee, dun3nyeckne
CpeacTBa KOHTPONSA HE MOTYT ONMPEeAensATb, AOCTUTHYTbI N B CTEPUNM3ATOPe COOTBETCTBYIOLUME 3HAYEHUSA
NepeMEHHbIX, U HE B COCTOAHUM BbISBINATE NPOONembl, CBA3aHHbIE C HEKOPPEKTHOW KOH(UIypaLuen 3arpysku
UKW BUAOM YNaKkoBKU. XMMUYECKNE HAMKATOPbI pa3paboTaHbl Ans peakuumu, CONPOBOXAAEMOW XapakTepPHbIM
XUMUYECKUM MU DU3UHECKUM UBMEHEHMEM, HA OAHY unu 6onee nepemeHHbIX npouecca (Hanpumep, Bpems,
TemMnepaTtypa, Hanm4yne HacbILLEHHOro napa, BNaXKHOCTb, KOHLEHTPALMA ra3a OKCUAa TuneHa, 4osa obnyye-
HWS) BHYTPU KaMepsbl cTepunuaaropa.

KoHeYHOe COCTOSIHME XMMWUYECKOro MHAMKATopa He rapaHTUpyeT, YTo usgenue, NpocTepunu3oBaHHoe
C MUHAMKATOPOM, CTEPUIIBHO; OHO AEMOHCTPUPYET, YTO AAHHOE n3aenue ObINo BbIAEPXKAaHO B ONpeesieHHbIX
YCNoBusix. XMMnUYeCKne MHAMKaTopbl 06ecnednBarotT ObICTPLIN CNOCOD onpeaeneHusl HEeKOToPbIX NpobnemM B
cTepunm3arope A0 TOro, kKak NOTeHUManbHO HECTEPUIbHBIN NPOAYKT OYAET BbIMYLLEH UMW UCNONb30BaH.

Xumuyeckne MHAMKATOPbl MOTYT ObITb NONE3HbI NPW AMArHOCTUMKE HEKOTOPbIX NPOOMnem, CBA3aHHbIX C
OOCTUXXEHMEM KPUTUYECKMX MapamMeTpoB, 00YCMOBMEHHbIX YCNOBUAMU cTepunu3dauun. OddekTuBHOEe nC-
Nnonb30BaHME XUMUYECKMX WHOMKATOPOB TPeOyeT MOMHOro NOHUMAaHWSA TUMOB XMMMYECKUX UHAMKATOPOB U
TOrO, YTO OHWU MOTYT U HEe MOryT oToOpaxarb 0 npouecce crepunusauyun. CnegosarenbHo, mobas peakums
XUMUYECKOTO MHAMKATOPA JOIMKHA MOBMeYb 3a CODON COOTBETCTBYIOLME AENCTBUA. OTAEmNbHbIE XMMUYECKNE
MHAUKATOPLI 06LIYHO CneundUYHbl AN OAHOI0 MeToja cTtepunusauun. TeM He MeHee, pasfnuyHble MHAuKa-
TOPbI OAHOIO Knacca W Ans 0AHOro MeToAa CTepunmaaummn nNpy Bbi4EepPXKKE B CTEPUNNM3ALMOHHOM LUKNE MOTYT
pearnpoBaTtb N0O-pasHOMY.

8.2 [lokymeHTUpOBaHue

Xumuyeckue WHAUKATOPbI NN ONUCAaHUE X pe3ynbraTtoB MOTyT ObITh COXpaHeHbl B Ka4ecTBe YacTtu4-
HbIX A@HHbLIX MO cTepunu3aumun. Ecnu gaHHble pesynbraTbl SBASIOTCA YACTbi0 CUCTEMBI KAYEeCTBa (Hanpumep,
cepun NCO 9000), To formkHA ObITb BO3MOXHOCTb OTCNEXUBAHUS MPOLIECCA UX NONYYEHUS B ONpeaerieHHOM
LMKne cTepunusauym, B TOM Yncne v ana nauueHTa. Pesynsrarbl KOHTPONS AOMKHbI ObITb OLEHEHbI YNOSIHO-
MOYEHHbIM KOMMETEHTHbIM FTMLIOM U AODKHBI CoAepxaTb AaTty, aeHTUMUKaLMOHHbLIA HOMEP CTepunusaropa,
HOMep 3arpy3kn 1 JOKYMEHTUPOBaHHbIE 3HA4YEHUA NepemMeHHbIX npouecca. B 3aBUCMMOCTHM OT HaUMOHaNbHbIX
W/UNM MeCTHbIX TPeOOBaHWUIA pesynbraTbl MHAUKATOPOB MOTYT OblTb COXPaHEHbl HA NPOTSHXKEHUU Pa3fIMYHbIX
nepuoaoB BpeMeHu. PesynbTaTbl BCEX XMMUYECKUX MHAUKATOPOB MOTYT ObITb COXPAHEHbl B JOKYMEHTUPOBAH-
HOM WM B 3NEKTPOHHOM BUAE.

9 O6yueHue nepcoHana

JomkHbl ObITb B HANMYUKM 4OKYMEHTUPOBAHHLIE MPOLEAYPLl MO 0OPALLEHUIO U UCMOMbL30BAHUIO XMMU-
YECKMX MHANKATOPOB. MepcoHarn, OTBETCTBEHHLIN 38 MPUMEHEHNE XUMUYECKMX UHAMKATOPOB, AOMKEH ObiTh
06yueH npoueaypam NOBTOPHO 06paboTku, a TakKe BoIGOPY, UCMONb30BAHUIO M UHTEPNPETALMK PE3YNLTATOB
XMMUYECKMX MHANKATOPOB. OTO 0ByyeHue crneayeT NpoBOAUTb AMs BCETo NnepcoHana B obnacrax, rae npume-
HSIOT NPOLIEAYpPbI NOBTOPHON 06paBoTKu, U ANs MOGOro, KTO UCMOMNb3YET CTEPUNbHBLIE U3AENNA U MHTEPNPETU-
PYET pesynsraThl XMMUYECKUX MHAMKATOPOB. MpaBusibHasA MHTEPNPETALIMA KOHEYHOTO COCTOSIHUS XMMNUECKNX
MHAWMKATOPOB KpanHe BaxHa.

O6yyeHne 1 NOBTOPHOE 06y4YeHUe A0IKHbI MPOBOANTLCS NEPUOANYECKU U JOKYMEHTUPOBATLCS.

10 XpaHeHue U TpaHcnopTupoBaHue

M3rotoBuTenb MW NOCTABLUMK XUMUYECKMX UHAMKATOPOB HECET OTBETCTBEHHOCTL 3a MPEAOCTABIEHNE WH-
¢hopMaLmM N0 COOTBETCTBYIOLLEMY XPAHEHUIO U TPAHCMOPTMPOBAHMIO MHANKATOPOB A0 U MOCTIE UCMONbL30BaHMSI.

PaGoune xapakTepUCTUKN XMMUYECKUX UHOUKATOPOB MOTYT U3MEHSTLCS B 3aBUCMMOCTM OT YCFIOBMIA,
BCTPEYAIOLMXCA NMPU TPAHCMOPTUPOBAHUUM UMW XPAHEHUW 4O UCTOMNb30BaHMSA, OT CNOcoba MCMOMb30BaHMs,
OT MPUMEHAEMON TEXHOMOTUN XPAHEHUA MOCHE CTEPUNM3ALNKN U OT CTAaGUNBHOCTU XMMUYECKOTO WHANKATO-
pa. Mo 3Toi npuynHe HEOBXOANMO CMEAO0BATb WHCTPYKLMAM MO XPaHEHWIO U UCMOSMb30BAHNIO MHAMKATOPA,
NPeAoCTaBneHHbIM N3roTosuTeneM. HecobniogeHne aaHHbIX MHCTPYKLMIA MOXKET NOBIWAThL HAa LENOGTHOCTD K
paboune xapakTepUCTUKM XMMUYECKOTO UHAUKATOPA U NPUBECTU K HEBEPHLIM BbIBOAAM.

XUMUYECKNe UHANKATOPbLI HE CIeAYeT UCTONbL30BAaTh MOCNE UCTEYEHMS NX CPOKA FOAHOCTH.
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11 MapkupoBka

11.1 OOwme nonoxeHus

MapkupoBka XUMMMYECKUX WHAMKATOPOB AO/DKHA BKNIOMATb BCIO MHGOPMALUMUIO, W3MOXEHHYIO B
NCO 11140-1 [13]. OanHas uHdbopmauusa npusegeHa B 11.2, 11.3 u 11.4.

11.2 MapkupoBka usgmkaTopa

Kaxxabin uHamkaTop AOmkeH ObiTb YETKO npomapkuposaH 0603HauYeHMeM MeToaa ctepunusauuu, Ans
KOTOPOro OH NpeAHasHa4eH, Kracca nHaukatopa v Ansa uHAMKaTopos knaccos 3, 4, 5 U 6 — ycTaHOBNEHHbIM
KOHTPONbHLIM 3Ha4YeHueMm. B cnyvae, koraa pasmep unm popmaTt UHAUKATOPA HE MO3BONSET HAHECTU 3TY UH-
dhopmauuio WpnTOoM LIEeCTb OYKB Ha CaHTUMETP unu Bonee, nHcopmaLma AomkHA ObiTb NpeacTaBneHa Ha
3TUKETKE W/MNKN B MHCTPYKLIMK MO 3KCNAyaTaLuu.

11.3 MapkupoBka npouecca

Ecnu uHaukatop paspaboTaH 4N UCNONb30BaHMS B CELManbHbLIX LMKNax cTepunusaumu, ata uHdop-
Mauust LomkHa ObITb NpeaCcTaBeHa Unm 3aKkoAMpoBaHa Ha MHAMKATOPE, HanpuMep:
STEAM 121 °C 15 muH.

11.4 MapKupoBKa ynakoBKU

Kaxkaas ynakoska MHAMKATOPOB UMW MHCTPYKLUMSA NO MPUMEHEHMIO, NOCTABNSIEMas C YNAaKOBKOW, 10/MKHA
NPeaoCTaBnATE CNEAYOLLYI0 MHAOPMAaLUIO:

a) UBMEHEeHune, KOTOpPOoe AOIDKHO MPOU3ONTK; ANA UHAUKATOPOB C U3BMEHEHUEM LIBETA, B Cry4asx, koraa
M3MEHEHWEe HE MOXET ObITb afeKksaTHO onucaHo, — o6pasubl npeanonaraeMbixX LBETOBLIX AWaNa3oHOB Kak
ANS U3BMEHEHHBIX, TaK U AN HEU3MEHEHHbIX UHAUKATOpPOB;

b) kpuTndeckyo(ue) nepeMeHHyto(ble), Ha KOTopyio(ble) pearupyeT MHAUKATOP, U, rae NPUMEHUMO, UX
KOHTPOJbHbIE 3HAYEHUS;

€) Knacc, MeToa W nNpearnonaraeMoe UCNoNb3oBaHue, A4nsi KOTOPOro paspaboTaH UHAMKATOP;

d) ycrnoeusa XpaHeHus A0 U Nocrie UCMOSb30BaHus;

€) JaTy ucredeHun cpoka rogHoOCTU UIn Aaty NPousBOACTBA NAKOC CPOK FOAHOCTU NPU ONPeAEneHHbIX
YCINOBUSX XpaHEHUs!, BbipaxkeHHble B cooTBeTcTBuUM ¢ MUCO 8601[3] (T.e. ITTT-MM, rae I'TTT — roa, MM —
MecAL);

f) yHUKanbHbIN KOA (Hanpumep, HOMEp NapTuM) Ana OTCAEXMBaHUA NPOLECCA U3TOTOBNEHUS;

g) yKkaszaHus no UCNOMNb30BaHMIO, HeobxoauMbIE Ana 06ecneYeHna KOPPEKTHOrO NPUMEHEHUA UHAUKA-
TOpA;

h) no6ble NOGOYHbLIE BELLECTBA, KOTOPbIE MOFYT BCTPETUTLCS, UMK YCNOBUS, KOTOPbIE, BEPOSITHO, MOTYT
BO3HUKHYTb B NpoLUecce npeanonaraemoro UCrorb30BaHUS UHAMKATOPA U KOTOPbIE MOTYT OKa3aTb HeraTmB-
HOe BnusiHue Ha paboune xapakTepUCTUKN UHAUKATOPA;

i) mobble Mepbl NPEOCTOPOXHOCTU B MPOLIECCE U/UMKN NOCNE UCNONb30BaHUS;

j) HaMMeHOBaHMe n agpec U3roTOBUTENS UMM NOCTaBLUMKA;

k) xapakTepucTuku niobbix U3MEHEHUI, KOTOPbIE MOTYT BO3HUKHYTb B NPOLECCE XPAHEHUSI NOSTHOCTLIO
WK HEe NMOSMTHOCTbIO U3MEHUBLLMXCA UHAUKATOPOB MPU YCHOBUSAX, YKA3AHHbIX B UHCTPYKLMU U3TOTOBUTENS.

MpuMeyaHune — HaunoHarnbHbIe WK perMoHanbHLIE HOPMaTUBHBIE AOKYMEHTbI MOMyT COAepXaTb AOMOMHM-
TenbHbIe WK Jpyrie TpeGoBaHus.
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MpunoxeHue A
(cnpaBouHoe)

JaHHble no boBu-Auk Tecty

B ny6nukauyumn 1963 r. [l. BoBn 1 coaBTopoB [26] onMcaHo NpocToe UCMbITaHne, Nogxoasllee AN BbISBNEHUSA, KOp-
peKTHO nNu paboTaeT npefBapuTensHas BakyyMHasa cuctema opsakyyMHOro crepunusaropa. [Ana gopsakyyMHbIX cTepu-
nn3aTopoB cyLlecTBYeT Npobriema, cBA3aHHas ¢ MPOHWKaHWeM BO3AyXa Uiv ¢ ApyrnM cboem B cucTeMe BaKyyMUpPOBaHMS,
pesynsraTom Yero ABNSAETCA HaTekaHue Bo3ayxa UNu HEKOPPEKTHOe yAarneHue Bosgyxa.

Hanuuune ocTaToqHOro KpuTMYeckoro obbeMa Bo3ayxa B Kamepe MOXET NpBECTU K 06pa3oBaHuio BO3AYLLHbIX Kap-
MaHOB, KOTOpble OrpaHu4MBaloT NONHOE NPOHUKaHWE Napa BO BCe YNaKoBKW, nognexalyme ctepunusaumu. B koHue Bpe-
MeHW nogbema TemnepaTtypa BHYTPU Takoro BO3AYLUHOIO kapMaHa noyTu BCerga HUxKe, YeM TeMrnepaTtypa OKpy»KatoLero
napa. N3HavanbHO NpoBepKa COOTBETCTBUA BaKyyMHON cUCTeMbl Gbina npoBeAeHa ¢ MOMOLLbIO MOMELLEeHUA TepMonap B
KOHKPETHYIO UCTbITAaTENbHYIO YNakoBKy U B CnvB kaMepbl. B nybnukaumun Bosu onucaH TecT-nucT, cocTosLWMiA M3 nucTa
Oymarun, Ha KoTopblii Bbin HaHeceH KpecT CBSATOro SHAPIO C UHAMKATOPHOW NeHToW. TecT-nakeT, onucaHHbIi# BoBu, co-
CTOAN U3 NbHAHBIX MOMNOTEHeL, MUHUMASBHBIMU pasMepamu 36 x 24 aroiiMa (npumepHo 91,5 x 60 cM) Ao cTUpKN. OTH
nonoTeHLUa cknajbiBanunch BYETBEPO MO ANIVHE W 3aTeM BABOE MO LUMPUHE ANS JOCTUXEHWUA BOCbMUKPATHOW TONLLMHbI.
Ymncno nonoTeHeL MOXeT BapbupoBaTbCA B 3aBUCUMOCTU OT UX TOSILLMHBI, HO CTOMKa AoskHa 6biTb oT 10 Ao 11 AloiimoB
(MpumepHo oT 25,5 o 28 cM) BLICOTOR. MpK UCMILITAHMU B KOPPEKTHO PYHKLMOHUPYIOLLEM CTepUnm3aTope ¢ BpeMeHeM
BblAepxKkK 3,5 MUH Npu Temnepatype 134 °C npu Hanm4uum B Kamepe TONbKO TECT-NaKeTa Nonochl Ha UHANMKAaTOPHOW NeHTe
JOMKHBI UBMEHWUTLCA L0 O4HOPOAHOMO TEMHOrO LiBETa. Y0BNETBOPUTENbHLIN TECT yKasblBaeT Ha bbiCTpoe NpOHWKaHne
napa, yaoBneTBopuTenbHoe yaaneHue Bo3fyxa u oTCyTCTBUE 3HaYUTeNbHOro HaTekaHua Bosayxa. [pu cootBeTCTBYOLLEN
sKennyaTaLun ctepunusatop cnocobeH BelfaBaTk CTepunbHble n3genus. MpeanonaraeTcs, YTo faHHOe UCTbITaHWe crie-
JYeT NpoBOAUTL Kaxabli AeHb nocne Harpesa cTepunusaropa Ao paboyeii Temnepatypbl.

BbISCHUNOCE, YTO MHAMKATOPHas feHTa He NOKpLIBaeT BCell UCNbITaTeNbHOM o6nacTu U, ecnu BosfyLlHas npobka
BO3HUKHET B 06/1aCTH, He NOKPbLITON UHANKATOPHOA MEHTOl, TO OHa He ByaeT obHapyXeHa, NOITOMY 6bin M3rOTOBMNEHbI
Hane4YaTaHHble TECT-NUCTHI.

Kak 6bino ykaszaHo paHee, CyLiecTByeT TPM CTaHAapTa ANs ucnbitTanuii Tuna Boeu-Aunk Tecta — aro MCO 11140-3
[14], NCO 11140-4 [15] u NCO 11140-5 [16].

OTn cTaHaapTel 6bINW paspaboTaHbl, Tak Kak B pasfMyHbiX YacTax Mupa paboTy-opuriHan goktopa bosu uHtep-
npeTupoBanv pasnuyHsiM 06pa3oM. B HeKoTopbIxX cTpaHax noj AaHHLIM UCTbITAaHUEM NOAPasyMEBaloT TECT Ha yaaneHue
BO3JYyXa W NPUAEpXUBatOTCA OnpefeneHHbIX KpuTepueB cpabaTbiBaHus, B TO BpeMsl Kak B AAPYrUX CTpaHax cYUTaloT ero
TECTOM Ha NPOHWUKaHWe napa ¢ onpefeneHHLIMU KPUTePUAMM NpuemMneMocTu. B peanbHocT He06X0AUMO U TO, U Apyroe.
CTepunmsartop He MOXET AOCTUIHYTb NPMEeMIeMOro NPOHUKHOBEHUS Napa be3 yaaneHnus sosgyxa. Bo Bcex cnyvasx ogHo-
pasoBbli/ansTepHATUBHBIA TECT-NAKET CpaBHUBAIOT ¢ ByMaXHBIM NIUCTOM B yMakoBKe U3 XJ10N4aTobyMaXHbIX NonoTeHew,

B Tabnuue A.1 onucaHbl 3Ha4YUTeNbHbLIe Pasnuynsa B 3TaNoHHBIX Matepuanax u npusefeHsl MUHUManbHbIE 3Have-
HWS ycroBuil cpabaTbiBaHNsA M HecpabaTbiBaHus. [Ansa onpefeneHHbX KpUTEPUEB CM. CChINIOYHbIE AOKYMEHTHI.

Tabnwnya A1 — CpasHeHne MCO 11140-3, UICO 11140-4 n NCO 11140-5

TecT-nakeT MCO 11140-3 [14] MCO 11140-4 [15] MCO 11140-5 [16]
Cobinka EH 285 [23] EH 285 [23] ANSI/AAMI ST46 [28]
Ha TecT-naKeT
Macca 7xr+10% 7Tkr+£2%, (7,0 0,14) kr 4ert5%

TecT-nakeTa

MRoTHOCTB 0,42 kr/gm3 0,42 kr/gm3 0,20 kr/gm3

TecT-nakeTa

Pasveptl 220 x 300 x 250 MM 220 x 300 x 250 MM (250 £ 20) x (300 £ 20) x

TecT-naketa x (260—280) mm

Kputepuu
cpabatbiBaHus

TemnepaTypa B TecT-NakeTe
JomxHa ObiTb MakcUMyM Ha
0,5 °C Huxe, 4YeM B crnnBe Ka-
Mepbl Ha CTaAum BbIAEPXKKA

TemnepaTypa B TecT-naKkeTe AOMK-
Ha ObITb He Oonee 4yem Ha 1 °C
HUXe, YeM paboyas TemnepaTypa,
“3MepeHHas B CNBe Kamephbl

TemnepaTypa B TecT-nakeTe
makcumym Ha 0,5 °C Huxe,
YeM B CIMBE KaMephbl Ha
CTaguu BblgepPXKKN

Kputepun Temnepatypa B LigHTpe TecT- | TemnepaTypa B TecT-NakeTe AomK- | TemMnepaTypa B LEHTpe TecT-
HecpabaTbl- naketa Ha 2 °C — 3 °C Huxe, | Ha 6bITb Ha 2 °C — 7 °C HUxe, YeM | nakeTa oTnuyaeTcs Ha 2 °C
BaHuA YeM TemrepaTypa B CfuBe | B CMUBE Kamepbl K Havany cTaauu | oT TemnepaTypbl B CrMBE Ka-
Kamepbl B Havane cTaguu | Beigepxku, oT 2 °C go 4 °C — B Ha- | Mepbl K Havany nocnegHei
BblJePXKK Yane BbiAepXK1 U He Bonee 1 °C — | MUHYTBl CTaAUU BbIgEPXKKM

B KOHLle CTaAnu BblAEPXKKM

npu Temnepatype 134 °C
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X — Bpemsi, MuH; Y — Temneparypa, °C

PucyHok A.1 — Mpumepb! ycrosuii HecpabaTtbiBaHUst

PucyHok A.1 npeacraBnsieT npumepsl ycrnoBuii HecpabaTbiBaHUsi, onncaHHbIX B Tabnuvue A.1, Brnovas:

a) TemnepaTypy KOHTPOIbHOW TOMKM (kpuBasi 1) B cnvBe (B NpoLiecce CTaauu BblAEPXKKM);

b) ecnu npucyTcTBYET OGNACTb CHUKEHUS TeMnepatypbl (AT,) (KpUBas 2) B reOMETPUUECKOM LIEHTPE KOHTPOMNbLHOM
TekcTUnbHoW ynakoeku (7 kr no UCO 11140-3 [14]), MHANKaTOPHLIA NUCT AOMKEH He cpaboTatb;

C) ecrnv NpUcyTCTByeT 00NacTb CHWKEHNA Temnepatypbl (AT,) (kpueas 3) B reOMETPUHECKOM LIEHTPE KOHTPOMNLHOM
TekcTunbHOM ynakoBku (7 kr no UCO 11140-4 [15]), ansTepHaTUBHLIN TECT-NIAKET AOIMKEH He cpaborars;

d) ecnu npucyTcTByeT 06NacTb CHWKEHUS Temneparypel (AT,) (kpuBas 4) B reOMETPUYECKOM LIEHTPE KOHTPOSBHOM
TeKCTUIbHOW ynakosku (4 kr no UCO 11140-5 [16]), MHAVKATOPHBIA TUCT UM MHAWKATOP B NpeABapuTENbHO cobpaHHOM
TecT-nakeTe JOoMkeH He cpaboTarb.
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MpunoxeHue B
(cnpaBouHoe)

Pa3bscHeHUe TEPMUHOB «NapaMETP» U «NepeMeHHan»

UTo KacaeTcs U3MEHEHUN, BrustownX Ha MUKpoboLmnaHyto addektTusHocTb, MCO 11140-1 [13] onpepensieT «na-
pameTp» Kak KOHKpeTHOoe 3Ha4deHue rnepeMeHHON npoLecca N «NepeMeHHyo» Kak ycroBue B MpoLecce cTepunuaaumu.
37U TepMUHbI He3HauuTenbHO U3MeHeHbl B MCO/TC 11139 [11] Mcnonk3oBaHUeM NPUCTaBKU «MPOLECC» Nepes KaxablM
TEPMUHOM.

Ecnu paccMatpumBaTh B Ka4ecTBe npumepa npoLece BO3AYLLIHOW CTepunn3aLym, To B HEM CYLLECTBYIOT ABe «nepe-
MEHHbBIE» UMK «MepeMeHHble npoLeccar», a UMEHHO, — TemnepaTtypa U Bpems. «llapameTpaMu» UMK «napameTpamu
npoLieccay, cBA3aHHLIMU C STUMMU NEePEeMEHHbIMU, MOTYT 6bITb 3HaYeHns 160 °C 1 120 MuH.
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MpunoxeHue C
(cnpaBouHoe)

O60cHOBaHMe TPeGOBaHUIM K UHTErPUPYIOLLMM UHONKATOPaM U CCbISIKa Ha Tpe6oBaHuA
K 6uonornvyeckum nHaukaropam (bW1), onpeaeneHHbim B cepumn MCO 11138,
U K MUKPOOUONOrMYeCcKou nHakTuBaLuum (nony4yeHHom ns MCO 11140-1)

C.1 Nap

C.1.1 BBeaeHue

MHTerpupytoLLme nHgukaTopsl pazpaboTaHbl Tak, 4ToObl OTBEYaTb CXOAHLIM C GUONOrMYecKUMmN nHankaTopamm (bU)
06pa3oM npu BO3AENCTBUN KPUTUHECKUX NEPEMEHHBIX NpoLiecca cTepunusaumi. B pamkax HacTosiero ctaHaapTta pabo-
4Yne XapaKTepUCTUKN HTErPUPYIOLLUX UHANKATOPOB CBSA3aHLl C MUHUMarnbHeIMK TpeboBaHuamu Kk BU ana crepunuaavum
BraxHelM Tennom cornmacHo MCO 11138-3 [9]. B C.1.2 npuBegeHbl obLuue ceefeHus n nogpobHoe o6ocHoBaHMe Tpebo-
BaHWW K MHTErpupyroLmnM UHaukaTopam knacca 5, onpegeneHHsiM B 4.6.

C.1.2 Obwune cBegeHus

B MCO 11138-3 [9] onpefeneHo, 4To BA Ans npouecca NapoBoi cTepunusaumm AomkeH UMETb D54 He MeHee YeM
1,5 MWUH, MUHUManBHYIO nonynsAumio 1 - 105 1 3HaueHWe z Goree 6. 3HaueHMe Z ANst MHOMMX BUAOB Geobacillus stearother-
mophilus 3a4actyto npubnuxaetes K 10 (MCO 14161). B TeopeTUHeCcKUX pacdeTax, OTHOCALLUXCA K BanuaaLun NpoLieccoB
napoBoii CTepunusaLuu, Hanpumep Fp, 06bIMHO UCMONb3YeTcs 3HadveHune z, pasHoe 10 (Pflug [27]).

Paboune xapakTepucTukn BU MoryT 6bITh Takke onpeaeneHbl ¢ MOMOLLLIO OKHa BbPkuBaHusa/mubenu (OBIM), koTopoe
Ha OCHOBe oMnpefenieHHbIX Bbille MUHUMambHBIX 3Ha4yeHuin, o6biuHO Npu Temnepatype 121 °C, AOIMKHO COCTaBUTb: Bbl-
XuBaHue B TedeHue 4,5 MUH U rnbenb Yepea 13,5 MuH. OBI™ BEIMUCAAIOT cneaylouM o6pa3om:

Bpems Bebkusanus = (log P — 2)D;5q, (C.1)
Bpema rubenn = (log P + 4)D,5y, (C.2)

rae log — AECATUHYHBIA norapudM Yucna cnop;
P — HOMWHanbHas nonynaums;
D454 — Bpems yMeHblUeHus uncna cnop B 10 pas npu Temnepatype 121 °C, B MUHyTax.

C.2 B3aumocBsizb MeXAy KOHTpPOmNbHbIM 3HaueHueM (K3) uHTerpupyiowero vHaukaTropa u MHakTuBaumen
6uonornyeckoro nHaukaropa (bU)

JIns Toro yTo6bl JOBUTLCS MHAKTUBALMKN He MeHee 1 - 10~ B nonynALMsX MUKpoopraH3mMoB, HeoBxoanMo noasep-
rate BU ¢ D454 = 1,5 MMH U nonynauuen 1 - 105 BosaeicTanio Temnepatypbl 121 °C B TeueHne 16,5 MUH.

(log 10% - log 107%) - 1,5 = 16,5 muH. (C.3)

Takum obpa3oM, ANst UHTErPUPYIOLLEro UHAMKATOpa Knacca 5 MUHUManbHOE KOHTponbHoe 3HaveHue (K3), T.e. Bpe-
MS, 32 KOTOPOEe OCTUraeTcs KOHEYHOE COCTOSAHWE Npu TeMnepaTtype 121 °C, AonXHO 6bITb He MeHee 16,5 MuH. Onpege-
nuB MUHUManbHoe K3, paBHoe 16,5 MUH, yCTaHaBNWBAIOT NPSMOE B3aMMOOTHOLLEHWUE MEXAY KOHEYHBIM COCTOSIHUEM WUH-
TErpupyroLwero MHANKaTopa U yA0BNETBOPUTENbHLIM YPOBHEM MHAKTMBaLUKM aHanoru4Horo BU, u, kak cneacTteune, Uenbio
npouecca OUHULLHON CTepUnM3aLmu.

B cnyvae, koraa usrotoButenb onpegenseT K3 npu Temnepatype 121 °C 6onee 16,5 MuH, 6yaeT AoCTUrHYT Borb-
WK ypoBEHb MHAKTUBaLMK (M, crepoBaTenbHo, 6onblwas cTeneHb 6€30NacHOCTM) KO BPEMeHU, 3a KOTOpoe WHAUKaTop
AOCTUraeT CBOEro KOHEYHOIO COCTOSHUA. TeM He MeHee, NPU UCNbITaHNW UHTErPUPYIOLUIA UHAUKATOP AOSMKEH A0CTUraTb
UNK NpeBbILWAaTh CBOE KOHEYHOE COCTOSIHWE NPU €ro BblAEpXKe B TEYEHWEe BpeMeHu, paBHoro K3.

OnucaHHoe Bhllle oTobpaxaeT ycnosusa cpabaTbiBaHNA UHTErPUPYIOLLEro MHAUKaTopa.

UTo kacaeTcs ycnoBusi HecpabaTbiBaHUSA, TeopeTU4eckn eguHU4HbIn B ByaeT nokaseiBaTe OTCYTCTBUE pocTa Npu
BPEMEHW BO3AeiACTBUSA, AOCTAaTOMHOM ANS YMEHbLUEHWS NONYNALWUKU A0 YPOBHS, MEHEE YeM OfUH BBKUBLLWIA OpraHu3M.
OpHako, korga npuMeHsitoTcs peanbHele BU, Bpems Bo3geicTBUS AOMKHO ObITh BhiLLIE U3-3a €CTECTBEHHLIX U3MEHEHW,
€BSA3aHHLIX ¢ BUONOrMYECKUMU CUCTEMAMM.

Kak npaBuno, ecnu ucneitbiBatot 50 unu 6onee bW, TpebyeTca BpeMs Bo3AeiACTBUSA, B TeHEHWE KOTOPOro Nonynsi-
LS YMEHBLLAETCA 10 TEOPETUYECKOro YpoBHA MeHee 1072A115 UCKNioYeHNs 1H060ro NOMNoXUTENLHOTO 3HAaYeHNS NPpopocTa
(UCO 14161). Onpeaenerune OBl No3BonseT NoKa3aTb, CKOMBKO eLLe BPEMEHU BbIAepXKN Heobxoaumo. Takum obpasom,
nepwoa Bo3aeicTBms, paBHbiit (log P+ 4)D, npuMmeHsieTcs Ans onpefeneHus BpeMeHn rubenu, T.e. nocneaywulee ymeHb-
WweHWe Ha 4 log 3a npegenamm TOYKM BbDKMBAHWUSA OHOr0 opraHuama Ha efuHuly, Te. 1- 104, Takum o6pa3oM, MOXHO
oXuaaTh, YTo HekoTopble B ByayT nokaselBaTh MONOXUTENEBHOE 3HaYeHWe NpopocTa Nnpu yposHe BosaencTsus 102, Ho
He Npy ypoBHe Bo3faeiicTBus 104,
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MpuMeHAn AaHHbIe KpUTEPUN ANS onpefAeneHns peakummn HecpabaTbiBaHUA MHTENPUPYIOLLIETO MHAUKATOpPa NpyY TEM-
nepatype 121 °C ¢ nonynsiuueit 10° u 3HaueHnem D = 1,5, TpebyeTcs YMEHbLLUNTL Ha 7 log Ans JOCTIKeHNs ypoBHs 1072,
Bpewmsi BoaaelicTBus, Tpebyemoe Ans aroro:

(log P + 2)D = 10,5 muH. (C.4)

Takum 06pa3om, UHTErpUpYIOLLMIA MHAMKATOP He AOIMKEH JOCTUraTb CBOEMO KOHEYHOIO COCTOSHUSA NpU BblAepXkKKe
B CYXOM HacblLLeHHoM nape npu Temneparype 121 °C B TeueHune 10,5 MuH. OgHako K3 usrotoBuTens npu Temneparype
121 °C moxeT 6bITb 6onee 16,5 MuH, 1 B 3TOM crydae ycrnoBus Bo3geicTBus, Tpebyemble ANs co3gaHna peakuun Hecpa-
6aTbiBaHNA Y MHTErpuypyloLLEero MHAKUKaTopa, AOMKHbI 6bITb B3auMocBs3aHbl ¢ K3 U3roToBUTENS M COCTaBNATbL HE MeHee
10,5 muH. B3saB 10,5 MuH 3a ocHoBY AN HecpabatbiBaHus U 16,5 MUH 3a ocHOBY AN cpabatbiBaHus, Nofy4aem

10,5/16,5 = 0,636. (C.5)

Takum obpasoM, Anda uHaukaropa c K3 6onee 16,5 MuH ycnoBus HecpabaTbiBaHMS, NPpU KOTOPLIX €0 UCMbLITLIBALOT,
JOMKHBI COCTaBNATL BpeMsi BO3eNCTBUSA, paBHoe 63,6 % ero K3. Takum o6pasom, MHAMKATOP AOIMKEH NOKasaTb OTCYT-
CTBMe OTKIUKa WM HecpabaTeiBaHUe NpU BbIAEPXKe B CYXOM HacblWEHHOM nape npu Temnepartype 121 °C Ha npoTsxe-
HuK 63,6 % K3.

B cpaBHeHun ¢ BM K3 uHTerpupytoLero nHamukaropa cBsAsaHo Co BpeMeHeM, KoTopoe Tpebyetcsa Ans AOCTUXKEHUS
YMeHbLUeHns nonynaumm Ha 11 log. 63,6 % K3 cBA3aHo co BpeMeHeM, KoTopoe TpebyeTca AN AOCTUKEHNS YMEHbLUEHNA
nonynsuuu Ha 7 log. Takum obpasom, snaveHune D BU B cootBeTctBMM ¢ UCO 11138-3 [9] cBA3aHo ¢ K3 uHTerpupytowero
WHAKKaTOpa crefyowmm obpasom:

(log P + 6)D = K3, (C.6)
(5+86)-15 =165, (C.7)
T.€. yMeHbLUeHre nonynauum Ha 11 log 10 YpoBHs MHakTusaumm 1 - 1075,
CnepoBaTenbHo:
D = K3/log P + 6) = K3/11. (C.8)
B BU xuBble opraHnamel HabntogatoTcs MpyU BPEMEHM BhIZEPXKKN (BpeMs BbknBaHus BB), paBHoM
(log P + 2)D = BB, (C.9)
noacraenssa D,
(log P + 2)K3/11 = BB. (C.10)
Tenepb
log P+ 2 =7, (C.11)
cnefoBaTenbHo:
7-K3/11 = BB, (C.12)
crnejoBarefbHO:
K3-7/11 = K3 - 0,636 = BB. (C.13)

Takum 06pa3oM, ANS MHTErpUPYIOLLEro UHAUKaTOPa BPEMS BbIXWBaHUA, T. €. OTCYTCTBUE OTKIINKA B UHTErpupyto-
LeM UHAMKAaTOpe, U, cnefoBaTenbHO, BPEMS, B TEYEHUE KOTOPOrO KOHEYHOE COCTOSAHWE He AOMKHO ObliTb JOCTUTHYTO,
paBHo 63,6 % K3.

OnpeaeneHne WHANKATOPOB kracca 5 Hanbonee NOHATHO NPU Ha4anNbHOM NOAPOGHOM PacCMOTPEHUU UX PYHKLMO-
HUPOBaHUsi B NapoBLIX cTepunusaTtopax. OaHUM U3 hakTopoB ABNAETCA UX CXOXeCTb B paboTte ¢ BI. B nonbiTke nposecTn
napannens mexay pabovnMn xapakrepucTukammu XuMmndecknx nHaukatopos (XM) u BU ncnonbsyloT TEpMUH «TeMnepa-
TYPHbI k03 DULMEHT» AN CBOEMO poAa MOAENMPOBaHUA 3HaYeHUs z. B MoryT umeTb 3HadeHus z mexay 6 n 14. Ecnu
YyCTaHOBUTb AiManasoH TemnepaTtypHoro koadduuuerTa oT 6 °C go 14 °C, HaHocA ABa TemnepaTypHbIX KoadduuueHTa
npu pasHbIX TEMNepaTypax, MOXHO NOMy4uTb rpaduku.

Ecnu yctaHoBneHo, uto K3 npu Temnepatype 121 °C coctaBnaeT 16,5 MuH, To rpadmkn AByX TeMneparypHbIX Ko-
appuyneHTOB Nepecekatotes Ha 16,5 MUH nNpu TemnepaTtype 121 °C.

HaknoH nuHuK, nonyyeHHom oT rpaduka AaHHbIX, Npeactasnsowmx K3 XM npu pasnuyHbix Temneparypax, 40oMmxeH
NpOXoAMTb MEXAY HaKIMoHaMU NUHWIA, MOFyYEHHBIX OT TeMNepaTypHbIX KoadduuyneHToB 6 °C n 14 °C, 1 6bITb IMHERHBIM.
Kpome Toro, omkHO HabniogaTbcsl NofiHoe HecpabaTbiBaHWe, eCnu BpeMs BbIAEPXKW Npu NoboM AaHHOM KOHTPONb-
HOM 3HauyeHuUM cocTaBnseT 63,6 % asToro BpeMeHWU. [pyruMu cnoamu, ecnu XM UMeeT KOHTPONbHOE 3HadeHne cpaba-
TbiBaHuA npu 1,80 MuH 1 Temnepatype 134 °C, To OH He fomxkeH cpabatbiBath Npu 1,14 MUH 1 Temnepatype 134 °C
(1,80 MuH - 0,636 = 1,14 MuH) unu (1 MuH 48 ¢ CPABATLIBAHWE - 0,636 = 1 muH 9 ¢ HECPABATbLIBAHUE).

Unnioctpayuto cM. Ha pucyHke C.1. Mocne HaHeCEeHNA KOHTPONbHBLIX 3HAYEHUI B YETbIpeX TemnepaTypHbIX ToUKax
HaKIOH JIMHWK, COSAUHSIIOLLEN TOUKW, BYAET HAXOAUTLCA MeXAY NUHUAMU A n B,
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X — Bpems, MuH; Y — Temneparypa, °C

Pucynok C.1 — TemnepaTtypHbif KO3 PULIMEHT AN NapOBbIX MHTENPUPYIOLLUX MHAUKATOPOB Kracca 5

C.3 CpaBHeHue c TpeGoBaHusAIMM ANA UHTErpUpyloWMX MHaukaTtopoB B UCO 11140-1 [12]

UCO 11140-1 [12] TpebyeT, UTOOLI MHTETPUPYIOLWMIA UHAVKETOP He cpabaTbiBan B YCNOBUAX BbIAEPXKW NpU ero
KOHTpPONbHOM 3HaveHum (K3) muHyc 1 °C no Temnepartype u MUHYC 15 % no Bpemenun. UHTerpupylowuin uiamkarop ¢ K3,
paBHbIM 16,5 MWH nNpu Temneparype 121 °C, He gomkeH cpabatbiBatb npu Boiaepxke B 120 °C B TedeHne 14,025 MuH.
MpoBoas napannens ¢ peakumei 6uonorudeckoro uHavkaropa (BU), ecnu BU umeet sHauenue D,,4, paBHoe 1,5, U 3Ha-
YeHue z, paBHoe10 °C, To 3HaueHmne D npu Temneparype 120 °C 6yaer

Dy20 = Dy24 107171 ~ Tref)/10] (©.14)

rae D;pq — 3Hauenne D npu Temneparype 120 °C;
D454 — 3Hauenune D npu Temneparype 121 °C;
T, — paGouan Temneparypa (B AaHHOM crnyyae 120 °C);
— cTaHpapTHasi TeMneparypa (B JaHHOM cnyvae 121 °C);
Dypo = 1,5-1071(120-121)101 = 1 88 mun.

Monaras, uTo nonynsiums BU paeHa 1 - 105, norapudMuueckoe ymeHbLLEHUe, 0CTUFaeMoe Npu Bbiaepxke BU npu
Temnepatype 120 °C B TeueHue 14,025 muH, byaet

14,025/1,88 = 7,427, (C.15)

T.€. YMeHbLUeHue Ha 7,4 log.
Takum oBpasom, log ypoBHs BbbkuBaHus B BU Gyaer

5 - 7427 = - 2,427. (C.16)
CnepoBaTenksHO, BebKMBLLAs nonynsiums 6yaer
1-1072427 = 3.7 - 1073, (CA7)
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3TO 3HaYeHne oYeHb Onn3ko K TpeboBaHuaM, onpegeneHHsiM B MCO 11140-1 [13], T.€ MHTErPUPYIOLKUIA HEUKaTOP
He [lorKeH cpabaThiBaThb, KO a 3a BpeMsl BblAepXKKi MOMyNALMS yMeHbLIaeTes Ha 7 log, T.e. cHinkaeTes o 1 - 1072 .

Taknm 06pasoM, N3NOXKeHHbIE BblLLe TPeGOBaHUA 04EHb CXOXU € TPeBoBaHWAMU B NMpuBeLeHHOM paHee npumepe.

Ecnu 3HaveHue z BUM paBHo 6, Torga 3HadeHue D npu TemnepaTtype 120 °C Oyper BbIBEAEHO CrefyloLinM
obpa3som:

Dipo = 1,5 - 1071(120=121)/6] = 22 wun. (C.18)

Monaras, 4to nonynsauus BEW pasHa 1 - 10°, norapudpmMnuyeckoe yMeHbLIeHWe Npu Buiaepxke BM npu TemnepaType

120 °C B TeHeHue 14,025 muH byaet

14,025/2,2 = 6,375. (C.19)
Takum obpasom, log ypoBHSA BbixuBaHus B b Byget
5 - 6,375 = -1,375 = log (4,6 - 1072). (C.20)
Ecnu sHaveHue z BU paBHo 14, Torga
Dyy = 1,5 - 10-1120-121)14] = 1 7681, (C.21)

Monaras, 4to nonynsauus BM pasHa 1 - 102, norapudmudeckoe yMeHbLLIeHKe npyu BeiaepxKke B npu TemnepaType
120 °C B TeveHue 14,025 muH Gyaet

14,025/1,7681 = 7,93. (C.22)
Takum 06pasoM, ypoBeHb BobkuBaHus B BU Gyaet
5 - 7,93 = -29 = log(1,25 - 1079). (C.23)

B Tatnuue C.1 npuBeseHa BbiLLEU3NOKEHHAs MHPOPMALMA B CKATOM Buae

Tabnwnya C.1 — YpoBeHb BbbxuBaHWA Ha BU

z=6 z=10 z=14

YpoBeHb BbKMBaHUA Ha BU 4,6-102 3,7-1073 1,25-10°3

PaccmatprBas Te e faHHbIe NPU MaKCUManbHoi TeMneparype:
Ecnu nHTerpupytowuit uHankatop umeet K3 npu Temnepatype 135 °C 0,66 MuH, BU ¢ Dy54 paBHbiM 1,5, nonynsi-
uueit 1-10°u z=10 °C,
Dy3s = 1,5 - 1071135121101 = 0,06 mun. (C.24)
Mpw ycnosun cpabatbiBaHUA yMeHbLIEHNE Ha 11 log AocTuraeTcs 3a
11 - 0,06 MuH = 0,66 MUH. (C.25)
Mpu ycnoBumn HecpabaTbiBaHWA yMeHbLUeHWe Ha 7 log gocTuraeTcs 3a
7 - 0,06 = 0,42 MUH. (C.26)

B cootBeTcTBUM C TpeboBaHMAMU HACTOALEro cTaHAapTa WHTENPUPYIOLLMIA MHAUKATOP He AOMKeH cpabaTbiBaTb
npu K3 - 63,6 %
0,66 - 0,636 = 0,42 MuH. (C.27)

Wcnonb3ys npefBapuTenbHO onpeeneHHblid KpUTepuin AN ycnosuil HecpabaTbiBaHUA:
K3 Temnepatypbl — 1 °C 1 K3 BpemeHn — 15 % npusoguT K HecpabaTbiBaHuio Npu TeMneparype 134 °C u 0,56 MUH.

Ans BU
D434 = 1,6 - 1071(134=12DA0] = 0,075 mun. (C.28)
Taknm obpasomM, Belfepkka B TedeHne 0,56 MUH npuBoAMT K NorapuchMUEcKoMy YMEHbLLEHMIO Ha
0,56/0,075 = ymeHblueHune Ha 7,45 log, (C.29)

criefoBaTenbHo, ypoBeHb BbbxuBaHWs ByaeT
5 - 747

2,47 = log (3,3 - 1079, (C.30)
KOTOpbI CHOBa GNM30K K YCTAHOBINEHHOMY paHee YpoBHIo HecpabaTbiBaHus, T.e. 1 - 1072,

C.4 Okcup atuneHa

B NCO 11138-2 [8] ykasaHo, 4To Buonorideckuii uigukatop (BM) ansa okcuga stuneHa (J0) A0MHKEH UMETb 3HaYe-
Hue D He MeHee 2,5 MuH npu TemnepaTtype 54 °C, 60 % OB 1 600 mr 30/n ¢ MakcumarbHoi nonynsayueit 1 - 108, PaGoune
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xapaktepuctukn B moryT 6bITb onpefeneHbl ¢ NOMOLLBIO OKHa BbbKUBAHMS/rMbenun, koTopoe 06bIMHO OMKHO BbITh: Bbi-
XKuUBaHWE B Te4eHne He meHee 10 MuH, rnbenb He no3gHee YeM Yepes 25 MUH Npu TemnepaType 54 °C, ocHOBbIBasiCb Ha
npuBeAeHHbIX Bbile MUHUMaNbHLIX 3HaYeHUsX. OBIT MOXET 6bITb BLIMUCNEHO U3 cneayioLero:

Bpems BbbkuBaHus = (log P — 2)D, (C.31)
Bpemsi rubenn = (log P + 4)D. (C.32)

TMPUHATO AOCTUraT KOHEYHOI BEPOSTHOCTM BbDKMBAHUS B NOMyrsiLMM MukpoopraHusmos 106, nepen Tem kak npo-
AYKUUA MOXET CHUTaTLCH CTEPUNBHON.

Ha ocHoBaHuM paHee u3noxeHHoi nHgopmaumm, U ¢ sHayeHnem D paBHbLIM 2,5, 1 MakcuMansHOi nonynsLuei
1 -108 neobxoanMo NoaBeprHyThL BbiAepXKe Npu TemnepaType 54 °C, 600 Mr 30/n u 60 % OB B TeueHne 30 MUH 45151 TOrO,
YTOBkI JOCTUrHYTL YPOBHSA MHakTUBaLmuu 1075,

Takum obpasom,

(log 108 — log 107) - 2,5 = 30,0 muH. (C.33)

Takum obpasomM, MMHUManeHoe K3, T.e. Bpemsi, 3a koTopoe byAeT JOCTUIHYTO KOHEYHOE COCTOSIHUE ANS UHTErpu-
pytoLLero nHaukaTopa knacca 5, AormKHO 6biTb He MeHee 30,0 MUH, YTobbl 06ecneunTb JOCTUXKEHUE JOCTATOMHOMO UHAK-
TUBMPYIOLLIErO MoKasarens B aHanoruyHom BU.

B cnyyae, korga K3 npu Temnepartype 54 °C, 600 mr 30/n n 60 % OB 6onee 30,0 MuH, 3a TO BpeMs, 3a KOTOpoe
MHAWKAaTOp AOCTUIHET CBOEro KOHEYHOro COCTOSIHUS, ByaeT gocTuratbecs 3aMeTHO GonblUniA YpoBeHb UHAKTUBaLMKU. TeM
He MeHee WUHTErpupyoLWUiA MHAUKATOP [OSKEH AOCTUraTb UMW NPEBOCXOAUTL CBOE KOHEYHOE COCTOSHUE NpU BblAepxKKe
B TeYeHWe BpeMeHU, paBHOro K3.

OnuncaHHoe BhiLLEe oTobpaxaeT ycnoBus cpabartbiBaHus. Huxe npeactaBneHbl yeroBusi HecpabaTbiBaHUS.

TeopeTuyeckn efuHUYHLIA B He nokaxeT pocTa B crny4yae, Korja BpeMs BbIAepXKU SBMSETCS A0CTaTOMHbBIM AN
YMEHbLUEHMWS MOMNynAUUM 4O YPOBHSl, MEHEE YEM OAMWH BbDKMBLUMIA opraHuaM. OfHako, Korga NpUMEeHSITCS AelcTBu-
TenbHble BU, BpeMs BblgepXku AOMKHO ObiTh Gonblle, YeM yKazaHHOe Bhille, U3-3a €CTECTBEHHbLIX W3MEHEHWUH, CBA-
3aHHbIX ¢ Buonorndecknmu cuctemamun. OBbIMHO Npu UcnbiTaHuu 50 unu 6onee BU AnsA UCKMOYEHUA NONOXUTENBHBIX
3Ha4veHuin pocTa TpebyeTcs BpeMs BbILEePXKKM, B TEYEHUE KOTOPOro MONynsALMSA YMEHbLUAETCA 10 TEOPETUHECKOrO YPOBHS
MeHee 1070, 3To oToBpaxaeTcs B onpegeneHnn XapakTepucTUK BbbKUBaHUA/rUBenu, rae nepuop BuAepPXKA, paBHLIN
(log P+ 4)D, npumeHsieTca ANs onpefeneHna BpeMeHn rubenu, T.e. yMeHbLlUeHUs elle Ha 4 log 3a npeaensl TOYKU Bbl-
XWBaHUS OAHOrO OpraHnaMa Ha efuHnLy, T.e. 1 - 1074 Takum o6pa3om, MOXHO OXWAaTh, UTO HekoTopble BU ByayT no-
Ka3blBaTb MOMOXUTENbHOE 3HaYeHWe pocTa Mpu ypoBHe BoaaelicTBua 100, B To BpeMs kak Npu ypoBHe BO3feiAcTBUS
104 pocTa He ByneT. AnanTupysa STOT KpUTEPWiA AN onpeaeneHns oTKNuKka HecpabaTsiBaHUsa UHTETPUPYIOLLEro UHANKA-
Topa npu TemnepaTtype 54 °C, 600 Mr 30/n 1 60 % OB ¢ nonynsiyueit 1 - 108 n sHadeHneM D, paBHbIM 2,5, NS AOCTUXe-
HUS ypoBHA 1072 TpebyeTcs yMeHbLUeHWe Ha 8 log. [Ans aToro TpebyeTcs criepytollee BPeMs BblgepxKi:

(log P + 2)D = 20 MuWH. (C.34)

TakuM 06pasoMm, UHTErPUPYIOLLUIA MHAMKATOP He JOSKEH JOCTUraTb CBOEro KOHEYHOro COCTOSIHWUSA MpW BblAEPXKKe
B 600 mr 30/n n 60 % OB npu TemnepaType 54 °C B TedeHne 20 MUH UM MeHee. Tem He MeHee K3, onpefeneHHoe us-
rotoBuUTENeM Npu Temnepatype 54 °C, moxeT 6biTb 6onee 30,0 MUH, cnepoBaTenbHoO, YCroBue HecpabaTeiBaHUs §OMKHO
ObITb OCHOBAHO Ha 3TOM 3Ha4YeHun 1 BblTb He MeHee 20 MUH. Mcnonbays 20 MUH Kak MakcumanbHoe 3HaveHue Hecpaba-
ThiBaHMA 1 30,0 MUH Kak MUHUManbHOe 3HaveHue cpabaTbiBaHUS:

20/30 = 0,667. (C.35)

Takum obpasom, anst uHgmkatopa ¢ K3 6onee 30,0 MUH ycrioBueM HecpabaTbiBaHUSA, NPy KOTOPOM €ro UCMbITHIBALOT,
JOMKHO ABMSATLCA BpeMs Bo3feicTBUSA, paBHoe 66,7 % K3. Takum obpasom, WHAKUKaTOp He fomxeH cpabaThiBaTk Npu Bbl-
nepxke B ycnosusax 600 mr 90/n n 60 % OB npu Temnepatype 54 °C B TeyeHune 66,7 % K3.

C Buonornyeckoit ToHKM 3peHnst K3 cBA3aHo co BpeMeHeM, KoTopoe TpebyeTcs Ans JOCTMKEHNS YMEHBLUEHUA No-
nynauum Ha 12 log; 66,7 % K3 cBsisaHo co BpeMeHeM, koTopoe TpebyeTcs ANns JOCTWKEHNS YMeHbLUEHWS Ha 8 log.
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MpunoxeHue D
(cnpaBouHoe)

Pa3bsiCHEHUA NO onpeaerieHM0 NOPUCTOCTH

D.1 O6wue nonoxeHus
NCO 11140-3 [14] n MCO 11140-5 [16] TpebytoT, 4TOBLI NOPUCTOCTL UHAMKATOPHBIX CUCTEM Oblna onpegeneHa B

cooTBeTcTBUK ¢ MCO 5636-3 [1] (MeTon BeHaTceHa). AnsTepHaTuBHBIR MeToh onucaH B UCO 5636-5 [2] (meTog Nepnu).
B D.2 npefcTaBreHo cpaBHeHUe NsTu 06pasLioB Gymary, nokasbiBatoLee 3KBUBANEHTHOCTb AaHHBIX BYX METOA0B.

D.2 CpaBHeHue nsAiTU oGpa3uoB Bymaru

D.2.1 UcnbiTaTenbHble MaTepuanbl

WcnblTaTenbHble MaTepuarbsl COCTOAT U3 NsTU obpa3LoB GyMaxHbIX MaTepuanoB, 0603Ha4YeHHbIX Kak: obpasey A,
obpasel B, obpasey C, obpasey D u obpasey E.

D.2.2 Ycnosusa

MpuMeHstoT yenosua u3 Tabnuubl D. 1.

Tabnuya D.1— Ycnosus

MpeasapuTernsHoe .
o BblaepxuBaHue ycroBuii UcnbiTaTensHble ycnosus
cosaHue ycrosui

— (23 +2) °C, (50 £ 5) % OB, B TeueHUe He MeHee 16 4 (23+2)°C, (50+5) % OB

D.2.3 Metoabl ucnbiTaHus

D.2.3.1 MNpoHuyaemocTb Bo3ayxa B cootBeTcTBUM ¢ UCO 5636-3

C nomollbto UHCTpyMeHTa BeHaTceHa npu 150 MM gaBneHnsa sogaHoro ctonba 6uino nposegeHo 10 NOBTOPHbLIX
UcnblTaHuii Ha o6pasuax A, B 1 E, HO U3-3a OrpaHUYEHHOMO YACNa UMEBLUMXCH B HaNnU4YMn Matepuanos Ha obpasyax C n
D 6bino npoBeaeHo 6 NOBTOPHLIX UCTILITAHUIA; 0BpaTHLIe CTOPOHbBI Takke GbiN NPOTECTUPOBAaHbI.

D.2.3.2 MNpoHuuaemocTb Bo3ayxa B cooTBeTcTBUM ¢ MCO 5636-5[2]

C nomoLybto MHCTpyMeHTa Mepnu co cTaHfapTHBEIM 6annoHom 567 r 6bino npoBefeHo 10 NOBTOPHLIX UCTIbITAHUIA Ha
obpasuax A, B U E, HO U3-3a OrpaHUYEHHOro YUCnNa MMEBLUMXCA B HanNu4nMM Matepuanos Ha obpasuyax C u D 6bino npo-
BefeHo 6 NMOBTOPHbIX UCTbITAHUI; 0BpaTHLIe CTOPOHBI Takke BbINKU NPOTECTUPOBAHbI.

D.2.4 Pesynbratbl UCMbITAHUA

Cwm. Tabnuuy D.2.

Tabnwnya D.2 — MNpoHuyaemocTb Bo3ayxa no BeHaTceHy (Mn/mMuH)

O6paszel CpefgHee OnanasoH
A 298 250—350
B 3240 3100—3400
C 328 300—360
D 2167 2100—2250
E 118 100—140

MpumMmeyvyaHune — M3-3a BbicOKOW NpoHMLaeMocTh obpasua B oH 6bin UcrbiTaH ¢ ucnonb3oBaHneM 75 MM aas-
neHus BogsiHoro ctonba, a pesynsTaT ckoppekTuposaH Ansa 150 MM AaBneHus BoasHoro ctonba.

Tabnwuya D.3 — MNpoHuyaemocTb Bo3ayxa no Mepnu (¢/100 mn)

O6paszeL CpefgHee OunanasoH
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

MpuMevaHne — M3-3a BLICOKOI NpoHNL@eMocTy 06pasLoB B u D oHu Bbinu ucnbiTaHel ¢ 200 M1, a pesynsrar
ckoppekTuposaH Ans 100 mn.
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MpunoxeHue E
(cnpaBouHoe)

PucyHok, NOKa3bIBaKWMWIA B3aUMOCBA3U KOMNOHEHTOB UWHAOUKaTOopa

1
o
+

L /2
[ ® /3 /[ ® /+
4
5
6

1 — UHAUKaTOPHBIN (pe)areHT; 2 — nognoxka; 3 — uHaukatop (knaccel 1, 3, 4, 5, 6); 4 — MHAMKaTOpHaA cucTema;
5 — cneypanbHag TecToBad Harpyska; 6 — nHagukarop (knacc 2)

PucyHok E.1 — B3auMocBs3M KOMMOHEHTOB MHAMKaTopa
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Crepunusauus MeaULUHCKOI NpoayKUMU. XUMU4eckue nhaukartopsl. Yacte 4. Unankatophbl
Knacca 2 KaKk anstepHaTsa TUMOBLIM UCNbITaHWAM BoBu 1 [Juka Ha NneHeTpauuio 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

CTrepunusauus MeAULUHCKOM NPOAYKLUMU. XUMUYECKUE MHAMKaTOPLI. YacTb 5. UnankaTophbl
Knacca 2 AN TUNoBbIX ucnbiTaHuit Bosu u [luka Ha yganeHue Bo3gyxa

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

CTepunusauus MeauUMHCKON nNpoaykuuu. Buonorudeckue MHAWKaTopel. PyKoBOACTBO MO
BbIGOPY, NCMONb30BaAHUIO U MHTEPNPETALMK Pe3ynLTaToB

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

CTepunusauus MeguymHckon npoaykuun. Obwue TpeGoBaHUA K xapakTepucTUkam cTepiu-
NN3YIOLMX BELLECTB W pa3paboTke, Banuaauun 1 Tekylemy KOHTPOMKO Hag npoueccamm
CTEpPUNU3aLIMU MEAULMHCKUX N3AENNIA

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

CTepunuaauua MeauLMHCKOW Npoaykumn. BnaxHoe Tenno. Yactb 1. TpeboBaHus K pas-
paboTke, Banuaauunm M TeKylleMy KOHTPONIO npouecca CTepunu3aLun MepULMHCKOW
npoaykuun

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

CTrepunusauyus MeanumMHcKoin npoaykuuu. BrnaxHoe Tenno. Yacrb 2. PykoBogcTBO No npu-
MeHeHuno NCO 17665-1

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

CTrepunusayus MeauLUMHCKON npodykuun. Bronornyeckne n xuMmudeckue nHaukatopsl. Mc-
neiTatensHoe obopyfoBaHue

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

CTepunusauuns MeauuUmMHCKoin npogykumu. Cyxoe Tenno. TpeboBaHus k paspaboTke, Banu-
Jalyu 1 TeKyLemy KOHTPOIo NpoM3BOACTBEHHOMO npoLecca cTepunusadm MeguLUnMHCKOR
npoayKuum

Sterilization of health care products — Dry heat — Requirements for the development,
validation and routine control of an industrial sterilization process for medical devices
Crepunusauus. MNapoBble cTepunusaTopbl. Bonblune cTepunusatops

Sterilization — Steam sterilizers — Large sterilizers

CTepunuaatopbl A7 MeguLMHCKUX Lieneid. CTepuiusaTtopbl HU3KOTeMNepaTypHEIM NapoM
1 popmansgerngom. TpeGoBaHWa U UCMbITaHUS

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

Crepunusauns MegULMHCKOW Npoaykuuu. HuskoTemnepaTypHblii nap u dopmansgerng.
TpeboaHua k paspaboTke, BanugaLWy W TeKyLLeMy KOHTPOIO MpoLecca CTepunuaalmm
MEeAWNLMHCKON NPpOoAYKLMH

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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