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I'OCT 9.514—99

MEXTOC CYIAAPCTBEHHT BN CTAHIATPT

EnuHaa cucTeMa 3alMThl OT KOPPO3HMH H CTAPEHUS

NMHI'MBUTOPbLI KOPPO3IUU METAJLJIOB
JIJIA BOJAHbBIX CUCTEM

DJIEKTPOXMMHYECKHM METOJ onpe/iesieHusl 3allUTHOM COCOOHOCTH

Unified system of corrosion and ageing protection. Corrosion inhibitors of metals for water systems.
Electrochemical method of protective ability evaluation

Nara sBenenna 2002—01—01

1 ObaacTh npuMeHeHHU

Hacrosgimuii ctTaHgapT pacpoCTpaHAaeTCd HA HHTUMOUTOPSLI, IIPUMEHSIEMBbIEC B BOJHBIX CUCTeMax ¢ pH,
OJIM3KUM K HEUTPAJILHOMY, M YCTAHABIAMBACT METO[, JIA0OPATOPHBIX KOPPO3UOHHBIX HCIIBITAHUN NMyTEM
U3MEPECHHUA CKOPOCTH JICKTPOXUMHUYECCKON KOPPO3HU METAJUIA IIPHU BO3ACMCTBUH HA HETO BOJHOU CUCTEMBI,
coIepxKalle HHruOUTOp.

MeTona MCIBITAHUM, YCTAHOBJICHHBIA HACTOALIUM CTAHIAPTOM, HCIIOAB3YIOT 4.

- cepTU(pUKALIUU UHTUOUTOPOB;

- MOJYYECHHUS CPABHUTEABHOM OLICHKU 3ALLMTHOM CIIOCOOHOCTHU PAa3HbIX UHTUOHUTOPOB;

- OMNPEOCIICHUS 3alMUTHON CITOCOOHOCTH BHOBB pa3padOoTaHHBIX UHTHOUTOPOB;

- MOAOOPA ONTHMAJIBHOIO MHTMOUTOPA IJIA CPpEeAbl 3a0AaHHOIO COCTABA;

- ONPEOCICHUA CTECNEHU YHHUBEPCAJIBHOCTU OJHOIO HUHIHMOMUTOPA IO OTHOLICHUIO K Pa3IUYHbIM
METAJIAM;

- BBIABJACHHUYA OOJIACTH IMPUMEHECHUA (TEXHOJOTMUYCCKHUE MAPAMETPHI KOPPO3HOHHOM CpPeabl. COCTAaB,
KOHLUECHTPpALU, TEMIIEPATYPA) OJHOIO M TOIO K€ MHIHOHUTOPA.

B KaX10oM KOHKPETHOM Cay4yae pa3padaTrbiBaOT MPOrpaMMy MCIBITAHUM, B KOTOPOM YKAa3bIBAIOT LIC/b
UCMIBITAHUM, THUII U COCTAaB MHTHOUTOPA, META/LI OOpasula, KOJIUYECTBO, (PpopMy U pasMep 00pasLoB,
MMPOOOKUTEIIBHOCTD MCIIBITAHUM, COCTAaB CPeAbl, TEMIIECPATYPY U KOHLUCHTPALNIO HHTHOUTOPA.

CTaHOapT HE pacpOCTPAHICTCI HA HHTUOUTOPS! IO 3alHUTEe METAJUIOB U CIUIABOB, PA0OTAIOLIHNX 1O/,
HAMPSDKEHUEM, 4 TAKXKE UYYBCTBUTCJBHBIX K KOPPO3HOHHOMY PACTPECKUBAHUIO, MEXKPHCTALIMTHOM M
paccIanBaOILIEN KOPPO3UM.

2 HopMaTHBHBIE CCBLIKH

B HacTod1eM cTaHAapTe UCMOJIBb30BAHBI CCHUIKU HA CACAYVIONIUE CTAHAAPTHI:

['OCT 9.402—80 EmguHag cuctema 3alMThl OT KOPPO3UHU U cTapeHUud. lloaroroska MeTammMyeCKux
MOBEPXHOCTEN MEPEN OKPALLIUBAHUEM

I'OCT 9.502—82 EaunHasg cucTeMa 3aliMThl OT KOPPO3UMM M cTapeHUusd. MHrudburtopsl KOppo3uu
METAJUIOB JIA BOOHBIX CUCTEM. MeTonsl KOPPO3HUOHHBIX UCITBITAHUN

['OCT 9.505—86 EaunnHag cucTteMa 3alUTBI OT KOPpo3uu U cTapeHusa. UHruOuTopbpl KUCIOTHOM
KOPPO3UH. MeTOIbl MCNBITAHUA 3ALIMTHOM CIIOCOOHOCTHU MPH KUCIOTHOM TPABJICHUH METAJUIOB

I'OCT 9.905—82 EanmHasa cucreMa 3alluThl OT KOPPO3MHM U CTapeHUs. MeToapl KOPPO3HOHHBIX
UCIIbITAHUM. O01IMe TpeOOBAHUA

TOCT 12.1.005—88 Cucrema CTaHIAPTOB O€30MACHOCTH Tpyaa. OO0LIMe CAaHUTAPHO-THTUHEHUYECCKHE
TPEOOBAHUA K BO3IYXY padoueil 30HBI

I'OCT 12.1.007—76 Cucrema ctaHzapToB 0e3o0macHOCTH Tpyna. Bpeanbie BewtectBa. Kinaccuduka-
U U o0Iue TpeOOBAaHUS O€30IMACHOCTH

T'OCT 12.3.019—80 Cucrema ctaHaapToB 0€30MACHOCTH Tpyaa. UCNBITAHUS M U3MEPEHUA SJICKTPH -
yeckue. O01ue TpeOoOBaHUA 0€30IACHOCTH

N3nanue opHuMAIbHOE
*
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I'OCT 12.4.021—75 Cucrema cTaHIapTOB 0€30MACHOCTH Tpyad. CHUCTEMbl BEHTWIALIMOHHBIC, O011He
TPeOOBAHUA

T'OCT 12.4.034—85 CucreMa CTaHaapToB 0€30MAaCHOCTH Tpyaa. CpeacTBa HHAWBUAYAJIbHOM 31N THI
OPraHoB AbIXxaHud. Kinaccudukanmua u MapKHUpOBKa

I'OCT 2603—79 AuetoH. TexHuyeckue ycIOBUSA

I'OCT 2789—73 lllepoxoBaToCcTh NOBEPXHOCTH. IlapaMeTpbl U XapakTepUCTUKH

I'OCT 3956—76 Cunukareab TeXHUYECKU. TeXHuuecKue yCIIOBUA

TOCT 4204—77 Kucnora cepHasd. TeXxHUUYECKHE YCIOBUA

I'OCT 4328—77 Harpuga ruapooKuch. TexXHUYECKHE YCIIOBUY

'OCT 6709—72 Bona nuctTwuinpoBaHHasd. TeXHUYECKHUE YCIIOBHUSA

I'OCT 12026—76 bymara ¢ounbTpoBanbHad JadopaTopHas. TeXxHUUecKue yCiaoBHUA

['OCT 24104—88 Becbl 1adopaTOpHBIE OOLEr0 HA3HAYCHUS M O0OpasuoBble. OO0IIME TEXHUYCCKHUE
YCIIOBHUS

I'OCT 25336—82 Ilocyna u obopynoBaHHe JIabOpaTOpHbIE CTEKAIHHBIE. TUTBI, OCHOBHBIE MTapaMeT-
PBL U pa3sMepHI

3 CpencrBa HCNIBITAHHM H BCNIOMOTaTe/IbHbBIE YCTPOUCTBA

NuoukaTop NMOIAPpU3ALMOHHOTO conpoTuBiaeHUS P5126, paboTtaroiuii 1o IBYXIEKTPOHHOM cxeme
M3MEPECHUS, WIU €ro aHamor. JuamazoH usMepeHuit ot 1 go 1 - 10° OM, NMOrpelHOCTh U3MEPEHUIA

MOJISIPU3ALIMOHHOIO CONpPOTUBIIEHUS He 0oJiee 5 %. IIpnOop aBTOMaTUUECKHU MEePEeCUYUTHIBACT U3MEPSIEMOE
3HAUCHUE IMOAPHU3ALHOHHOIO COIMPOTUBJICHUSA B CKOPOCTb KOPPO3HUH, JHAMA30H U3MEPCHHUI KOPPO3UOH-
HocTU cpeapl 0,0006 — 50 mMm/Tom.

O0pa3ubI-3JCKTPOAbL (Jajiee — o0pa3lbl) IUIOCKOM WIH HWIMHIAPHYCCKON (POPMbI, U30JIUPOBAHHBIC
OPYr OT APpYyra U 3aKPECIVICHHBIC B BJCKTPOXUMHUUECCKYIO SUYCHKY (IMMPUWIOXKECHUE A).

Becwl mabopatropHbie 1o I'OCT 24104 ¢ nmorpemrtHOCTBHIO + (0,25 M (KJ1ace 2).

TepMOMETpPBI CTEKIITHHBIC JTA0OPATOPHBIE.
TepMocTaT WM BOOAHAA OaHSI ¢ TEPMOPEIYIATOPOM, OOCCIECUMBAKOIIMM TEMIIEPATYPY B padouyeMm
o0beMe oT 25 10 80 “C ¢ morpemrHOCTHIO + 2 °C.,

Okcukaropel o 'OCT 25336.

I[IMHUET MIacTMaCCOBBIMN.

Ayerka 37eKTPOXUMHUYECKAA U3 KOPPO3HOHHOCTOMKOTO Marepyana, Jyylle BCEro U3 Crekiaa. Bapu-
AHTHI DJICKTPOXHUMHUYCCKUX SAUYCEK I U3MEPECHUSA CKOPOCTH KOPPO3UHU IMPUBEICHBI B IMPUIOXECHUH b.

PactBOopsl MoaenbHbie 0 'OCT 9.502

XKunkoctn TexHomornyeckue BogHble ¢ pH, OMM3KHUM K HEUTPAJTIBHOMY.

Boaa BomonpoBogHas.

Bona muctwmmuposanHag o 'OCT 6709.

Kucnora cepHasa nmo I'OCT 4204.

AuetoH no I'OCT 2603.

Hatpuga ruapookucs no I'OCT 4328.

Cwnukarenb o T'OCT 3956.

Kanblmit XJ1OpUCTHIN.

JIak KOppO3HOHHOCTONKUM.

KucTh BOJIOCAHAA.

bymara dwmsrpoBanbHasg o 'OCT 12026.

4 TloaroroBKa K HCHBLITAHUIM

4.1 Ot10dop 00pa3nos

4.1.1 Ilnockme oOpasubl HU3rOTOBALSKOT M3 META/UIA WIM CIUIABA, UIA KOTOPOrO MPEAroaaracTcs
MPUMEHCHHUE HUCIIBITYeMOro HHruouropa. @opmMa u pasmMepsl 00pasLoB MPUBEICHBI B MPWIOXKCHUU A.

4.1.2 OOpasubl BBIPE3AKOT U3 JUCTA HA PACCTOAHUMU HEe MeHee 200 MM OT KPOMKM.

He momnyckaroTcsa o0pasupl ¢ ae(peKTaMu, OOHAPYKECHHBIMHU BU3YAJIBHO (LIAPANIUHBI, U3THOBI, BMATH-
HbI, 3A00MHBI U T. I1.).

4.1.3 OOpa3supl U3 JUCTOBBIX MATEPHAIOB PEKOMEHAYETCA ITOTOBUTD LLITAMITOBKOM.

Topusl 00pa3suoB JOMXKHBI OBITH OTPPE3CPOBAHBI, & KPOMKH 3aKPYIJICHBI.
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4.1.4 Hwinmaopuueckue oOpas3lbl BLITAUMBAIOT W3 MOPYTKOB. PasMepbl UWIHHIPOB IPUBCACHBI B
MPUIOXKECHUHU A.

4.1.5 Mapxuposka oopa3uos — no I'OCT 9.905.

4.1.6 CooTHOUIEHHE 0OBEMA PACTBOPA U TUIOWAAU OOPA3LOB JOMKHO OBITh HE MeHee 10 cM’/cM?.

4.1.7 Ilpyn npoBeaecHUHU HUCCIACOOBAHHUM B CAA00ArpPECCUBHBIX CpEOax M Cpeaax, HE BBI3BIBAKOIIMX
OOpPa30BaHMUE MUTTHUHIOB HA IMOBEPXHOCTH OOPaA3LOB, JOMYCKACTCA MX IMOBTOPHOEC HCHOJIB30BAHHUE TTOCIE
MOJATOTOBKU OOPA3LIOB K UCIIBITAHUSM.

4.2 IloaroroBka 00pasuoB

4.2.1 Ha nmoBepxHOCTH 0OOpa3LOB HE AOJDKHO OBITH CMA3KH, OYArOB KOPPO3HUU, OKAJIMHBI, HECOIHO-
POOHOCTEH IMPOKaATa, PaCCAOCHHUM, TPEIIHUH, ITOP, PAKOBUH, MEXaHUUECCKHX ITOBPECXKICHUM.

I1pu HamMuuu Ha OOpa3LaX U3 YEPHBIX META/UIOB U CIJIABOB OYATrOB KOPPO3UH U OKAJIMHBI UX YIAAIOT
NpeaBapUTEeIbHBIM TpaBiaeHUuEM B 20 % -HOM pacTBOpe CEPHOM KUCAOTHI, HE COAepXKallleM HHTHOUTOpa, MpH
(80 £ 2) °C mo TTOCT 9.505. O6pa3upl morpyXarwT B COCyd, 00€CneUynBasi KOHTAKT BCEHM MOBCPXHOCTH

O0pa3LOB ¢ KUCIIOTOM.

OO0pa3usbl, IPOTPABACHHBIC 0 MOJHOIO YIAJICHUS OKAJIMHBI, TIHATCIbHO MPOMBIBAIOT B CTPYE BOIDI,
norpyxaioT Ha 10—15 MuH B 3—5 %-Hblii pacTBOp ruapokcuaa Hatpusa npu 20—25 °C mig HelTpaanu3auuu
OCTATKOB KUCIOTHI, BHOBb IIPOMBIBAIOT IMPOTOYHOM BOOOM U CYILAT, KAK YKa3aHO B 4.2 .4.

IloaroroBka moOBEPXHOCTH OOPA3LIOB U3 LIBECTHBIX META/IOB U CIUIABOB — 1O ['OCT 9.402. CreneHp
OUMUCTKH MOBEPXHOCTH O0PA3LOB OT OKAJIMHBLI U MPOAYKTOB KOPPO3UU — TMEPBASL.

JI1d mOArOTOBKU IMOBEPXHOCTH OOpPA3LOB IOIMYCKACTCHd IMPUMEHATH PABHOLICHHBIC MEXAHUYECCKHUE
CITIOCOOBI OUMUCTKHMU.

4.2.2 T1oBepxHOCTh OOpa3LOB, MOATOTOBICHHBIX I MCHBITAHU, AODKHA OBITh NUIM(POBAHHOM.
ITapameTp mepoxoBaroctu Ra — 0,63 — 1,25 mxMm o I'OCT 2789.

JlomyckaeTcss MCHOab30BaTh O0pa3Lbl ¢ OOPA0OOTKOM MOBEPXHOCTU, NMPEAYCMOTPEHHON B HOPMAaTHUB-
HOM JOKYMEHTALMM HA MU3OCANUA KOHKPETHBIX BUIOB.

4.2.3 Ilepen ucnblTaHUEM OOpa3Lbl TIIATEABHO MPOMBIBAIOT B OPraHUYECKOM PACTBOPUTEE (HAIPH -

MEP ALIETOHE) TAMIIOHOM WJIH BOJIOCIHOM KHUCTBIO ¢ MOCACAYIOLUICH MPOMBIBKON B HOBOM MOPLIMHA TOTO XK€
pacTBopuTeId. He HOMyCKaeTCs MPUMEHSITH XJIOPCOACPKALIME PaCTBOPUTEIU. CTEMEHDb O0E3KUPUBAHUA
KOHTPOJUPYIOT MOJHBIM CMAYUMBAHUEM BOJOM MOBEPXHOCTH 00pasla (PAaCTEKAHUE KAIUIU BOIBI) HWIH IO
OTCYTCTBHIO HA (PHIBLTPOBAJIBHOM OyMare TEMHOIO IATHA OT KAIUIU MCIIOJAB30BAHHOIO PACTBOPUTEIIA.

4.2.4 Tlocae o0e3XMpHUBAHUY OOpa3Lbl CYILHAT B CTPYE ropgdero Bosayxa (remmneparypa ot 40 go 50 "C)
B TeUCHHE 1 Y WIM BBIACPKUBAIOT B SKCHUKATOPE ¢ CHJIMKATEAEM WIH XJIOPUCTBIM KAJIbLIMEM HE MEHee 24 4.
OuHiieHHBIE 00pa3lbl 0epyT QUWILTPOBAIBHON OYyMarom Wi IDIACTMACCOBBIM IMUHIICTOM.

4.2.5 O0pasupl, moaroToBjacHHbie 4.2.1 — 4.2.4, 3aKpeIuAIOT B JACPXKaATeIb SICKTPOXHMHUYECKOMN
JUEMKU B BEPTUKAJIBHOM TMOJOXEHUHU. IlpM 3TOM HO/IKHBI 0O0€CHEUMBATBHLCS H3OMALHSA OOpasLiOB OT
AePKATEAd, APYr OT APYyra M OT CTCHOK SJACKTPOXMMHUYCCKOM SJYEHKU, a4 TAKXKE CBOOOIHBIM KOHTAKT C
KOPPO3UOHHOHN Cpeaoil HEU3OJIUPOBAHHOM YAaCTH OOpa3LOB.

Pabouyen 4acThio IUTOCKMX OOpa3loB, 3aKPEIUVICHHBIX B AcpxXKaresjae U OOpallleHHBIX APYr K APYry,
ABJISICTCH IIMUPOKAYI YACTb MOBEPXHOCTHU. TBUIBHAYA CTOPOHA U 0O0€ CTOPOHBI Y3KOM YacTH O0Opa3LoOB —
HEpadOUHe.

Pabouyen 4acThli0 HWIMHAPUUECCKHUX OOPA3LIOB ABIICTCA BHEIIHAS 4AaCTh HWJINHAPA U HUXKHUHN TOPELL.

Hepabouune yactu o0pasmoB, HAXOOAIIUECS B KOHTAKTE C PACTBOPOM, H3OMUPYIOT KUCIOTOCTOMKUM
JIAKOM.

4.2.6 PaccTrognue Mexay ooOpas3laMy JOKHO OBITH OT 5 10 § MM. OHO JOIKHO OBITh MOCTOTHHBIM
BO BpEMS OIBITOB U OAMHAKOBBIM JJIA BCEH CEPUU CPABHUTECABHBIX UCIBITAHUM.

4.2.7 Ilnockue oOpa3ukbl pacnoaaraloT TAKUM 00pa3oM, YTOOBI padOUYHe (HEU3OJIUPOBAHHBIC) TTOBEPX -
HOCTH OBbUIH MApAUICJAbHBI MEeXIY COOOM U OOpallleHBI APYI K APYIY. TOYHOCTH YCTAHOBACHUS MAPAJLIC/Ib-
HOCTH MOBEPXHOCTHU OOPA3LIOB OMNPEACTIACTCA BU3YAIBHO.

4.3 PacTBOpbI 1151 HCIIBITAHUM

JI1a nmpoBeaeHUA UCIIBITAHUN HUCTOIB3YVIOT MOACHABHBIE pacTBOPLI MO T'OCT 9.502, BOOIONMpPOBOIHYIO
Boay, nuctTwuInpoBaHHyio Boay mo I'OCT 6709 u BooHbIe TeXHONOTHYECKHUE XHUIKOCTU ¢ pH, OMu3KuUM K
HEUTPATBbHOMY. COCTaB UCIIBITATCIBHOM CPeabl BBIOUPAIOT B 3aBUCUMOCTH OT LICJIU UCTIBITAHUN U IIPUPOIBI
UHTUOUTOPA.
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S5 llopsaaok nmpoBeaeHUs HCNBITAHUNA

J.1 CpaBHUTEIBHYIO OLICHKY 3alMTHON CITOCOOHOCTH PA3HBIX MHTMOUTOPOB MPOBOIAT HA 00pa3Lax
OOHOrO BUIA, MPOLICAIINX OIWHAKOBYIO IMOATOTOBKY IMOBEPXHOCTH, U HA OJHOM M TOM X€ HHIUKATOPE
MOJSIPHU3ALMOHHOIO COMPOTHUBICHMUA.

5.2 OO0pas3ibl NOOKIIYAIOT K HHAUKATOPY MOAPU3ALUOHHOTO COMIPOTUBACHU IIPU MOMOIIU COCIH -
HUTEJIbHBIX IIPOBOJOB U U3MEPSIOT CKOPOCTh KOPPO3HH.

5.3 Bo BpeMsa nmpoBeacHUS U3MEPECHUN HEOOXOIUMO UCKIIIOUUTE HEKOHTPOJIUPYEMBIE MEXaHUUYCCKHUE
COTPACCHUA SNCKTPOXUMHUUYCCKOU AYCUKU.

5.4 HavanbHBIM OTCUET HA MHAMKATOPE MOIPU3ALUOHHOIO COIMPOTUBIACHUSA HE YUYMTBIBAIOT, a
VUUTBHIBAIOT T€ MOKA3aHUSA, KOTOPBIEC KOJECOMIOTCA OKOJIO OJHOM TOYKH WIHN CTAHOBIATCSI HCU3MECHHBIMM.

3.5 TpoaomKUTeIbHOCTh MCIIBITAHUA (IO MPOrpaMMe MCIBITAHUM) OOJKHA OBITh JOCTATOYHOM I
YCTAHOBJICHUA MOCTOSIHHOM CKOPOCTH KOPPO3HUU. BpeMst YCTAHOBACHHUS MOCTOAHHOM CKOPOCTH KOPPO3UH
ONpPEAcIIET COCTAaB PACTBOPA.

KoanyecTBO MpOMEXKYTOUHBIX U3MEPEHHUMN TODKHO OBITh JOCTATOUYHBIM JJIA MOJYYCHUS TpaphUueCcKon
3aBUCMMOCTH «CKOPOCTb KOPPO3HUHU — BpeMA», HO HE MEHEE UEThIPEX.

5.6 IIng cpaBHUTEJIBbHON OLIEHKU 3(hHEeKTUBHOCTH UHTHOUTOPOB JOMYCKAECTCS BBIOMPATh MPOIOIKH -
T€JBHOCTb HMCIBITAHUM, MCXOIA M3 TEXHOJOIHMYECKOrO BPEMEHHU IPOLECCa, IS KOTOPOIrO HCCACAYETCH
UHTHOUTOP.

5.7 KomnuecTBO 00pa3LOB, UCOBITHIBACMbBIX MAPAICIBHO, JO/DKHO OBITh HE MEHEE TPEX.

Ecam npu Tpex odpasuax He JOCTUTACTC TpeOyeMasd COTACHO NMPOrpaMMe UCTIBITAHUM JOBEPUTEIBHAA
BEPOSTHOCTh PE3Y/JILTATOB UCHBITAHUM, KOJWYECTBO IMAPA/UICJIBHO HUCIBITYEMBIX OOpa3sLOB OOJLKHO OBITh
VBEJIUUYCHO.

5.8 MHruOuTop BBOIAT B COCYI, IIPHU TEMIICPATYPE UCNBITAHUN. B 3aBUCMMOCTH OT paCcTBOPUMOCTH
MHTUOMTOPA OOMYCKACTCAd BBOIUTL €ro B Cpeay IpH KOMHATHOM TeMmreparype. Ilocine mocTHKeHud
COOTBETCTBYIOLLECH TEMIICPATYPHlL 3arpyXKarwT oOpasubl, MPU STOM KOJECOAHHA TEMIECPATYPhl BO BpEMH
HUCIIBITAHUW HE OOJ/IKHBI IIPEeBBIIATL + 2 “C. YMeHbIIeHUEe 00beMa CPpeAbl BCIICACTBUE UCTAPEHHUS HE TO/IKHO
npesbiars 1 %.

5.9 Bpemsa Hauasia UCNIBITAHHUMA OTCUMTHIBAIOT ¢ MOMEHTA MOIPYKEHHUA O0pa3LOB B PacTBOP.

Heo0x0aMMo CTporo KOHTPOJUPOBATh (OTKJIOHEHUS He 0ojiee 5 %) TOUHOCTD MOAACPKaHUS 3aJaHHbIX
MapaMeTpoOB U COCTAB KOPPO3UMOHHOM Cpeabl (KOHLICHTpALMA MHrHoOuTopa, coneu, pH).

5.10 JInsg KoaudeCcTBEHHON OLICHKU MHTHOMPYIONIEH CITOCOOHOCTH MO TOM K€ MPOrpaMme ImpoOBOIAT
UCIIBITAHUA B KOPPO3HOHHOM Cpeae 0¢3 100aBKU MHTHOUTOPA.

5.11 CpaBHUTEABHYIO OLICHKY 3allIMTHOU CIIOCOOHOCTHU PA3NHUYHBIX UHTHOUTOPOB IPOBOIAT IMIPU 25
u 70 "C.

OnpeaeseHue 3alUTHON CMOCOOHOCTH BHOBB CO30AaBAEMBIX HHTHOHUTOPOB MPOBOIAT IpH 2> "C.
3alUTHYIO CHOCOOHOCTh MPHU MOAOOPE ONTHMAJIBHOIO MHIHOUTOpAa IJIS Cpeldbl 3aJaHHOIO COCTaBa

ONPEACIIAIOT MPU TEMIIEPATYPE €€ SKCIUIYATALIUH.

3.12 D(PPEKTUBHOCTD UHTMOUTOPOB B JHHAMHUUYECCKHUX YCAOBHUAX IMPOBEPSIOT B LUPKYJISLIMOHHOM
YCTAHOBKE CO CKOPOCTBIO MOTOKA, COOTBETCTBYIOLIECH SKCIUIYAaTALMOHHBIM yCaoBUsAM ['OCT 9.502.

5.13 Ilpm omnpeneacHUU 3aLMTHOM CIIOCOOHOCTH BHOBb CO3JaBAEMBIX HHTHOHUTOPOB, €CAHM HET
HUKAKUX PEKOMEHIAUMMI OTHOCHTEJBHO 3ALLUTHBIX KOHUECHTPALMMT, LICJICCOO0PA3HO MPOBOIAUTH UCITBITAHUY
B pactBopax 0,001 Monb/om>.

JlomycKaeTcst MPUMEHSITh APYrUe KOHICHTPALUKU, €CJIU 3TO OTBEYACT HA3HAYCHUIO UHTHOHNTOPA.

HNHruOuTOop B3BEILIUBAIOT ¢ NMOTpelHOCTHIO + 00,0002 T.

5.14 Ilpm cpaBHUTEIBHOHN OLICHKE HHTMOUTOPOB KOHLICHTPALUA JO/KHA OBITH HE MEHEE ONTUMAJIb-
HOM 3alIMTHOM 1A KaxXI0oro. ONTUMAJIbHYIO 3aLUTHYIO KOHLICHTPALUMI0 UHTHMOUTOpa (KOHLCHTpAaLUM,
BBILLE KOTOPOH SPPEKTUBHOCTL HHTUOUTOPA HE YBEIUMUMUBACTCA) HAXOAAT ONMBITHBIM ITYTEM.

5.15 Ilpm onpenencHUU CTENMEHU YHUBEPCAUIBHOCTH UHIMOMTOPA METAUIBI U CIUIABBI IMOJABECPralOT
UCIIBITAHUAM B BOIOIIPOBOJIHOM BOJEC, MOICIIBHBIX PACTBOPAX U TEXHOJOTMUYECKUX XKHUAKOCTIX.

HNHrnomropsel, noajgexalmue UCNbITAHUAM, OOJDKHBI COOTBETCTBOBATHL TPECOOBAHHUAM HOPMATHUBHOM
TOKYMEHTALIMHM HA UHTMOUTOP KOHKPETHOIO THUIIA.

5.16 BbIHYXOeHHBIEC MepepbIBbl B UCTTBITAHUSX, TIpeBbiIawoie 10 % obiiero BpeMeHH UCTIbITAHUH,
MPEOYCMOTPEHHOIO IMPOrpaMMOM, IDOJDKHBI OBITH 3a(PUKCHUPOBAHBI M VUTCHBI MPHU OLICHKE 3allMTHOM
CITOCOOHOCTH.

4
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6 OO0OpadoTKa pe3yabTATOB MCNBITAHHI

6.1 CpaBHeHHE 3alIMTHON CITOCOOHOCTH HHTHOUTOPOB MPOBOAAT IO pe3yabTaTaM, MOAYUYSHHBIM TIPH
UCTIBITAHUAX HHTHOUTOPOB HA 00pa3Lax OOHOIO U TOrO XK€ METALIA B KOPPO3SHOHHOM Cpelie ONUHAKOBOIO
COCTaBa MpPHU OOJHOHN U TOHM XK€ TeMIIeparType.

6.2 Koo(pPuUumMeHT TOPMOXEHUS KOPPO3UHU Y PACCUMTHIBAIOT MO (POPMYE

1, 1
Y=, (D

roe [, — CKOPOCTb KOPPO3UM CEPHUH O0PA3LIOB B SJIEKTPONUTE O€3 HHTHOUTOPA, ONpeAcaeHHAs MyTeM
M3MEPECHHUA HA MHAMKATOPE MOMAIPHU3ALMOHHOIO COMPOTHUBICHUA, MM/TO;
I — CKOpPOCTHb KOPpPO3HMH CEpHUH OOpPa3LOB B SACKTPOJIUTE ¢ MHTHOMTOPOM, OIIpEIcICHHAAd Ha
MHANKATOPE MOSIPU3ALIMOHHOTO COMPOTUBACHUS, MM /TO/.
6.3 CreneHb 3alIUTH Z, %, BBIYUCISAIOT MO (PpopMyJie

Iy—1
L go(1-1) 10 >

Iy

[Tpu stom, ecnu z = 100 % — orcyrctBue kopposum (I = 0); z = 0 — orcyrcrBue 3awmtsl ([, = I);
Z < — crumynupoBanue Kkopposuu ({, < [); z > 0 — 3amemnenue kopposuu (I < [).

6.4 Ecay MHrMOUTOP KOPPO3UHU YIJIEPOAUCTON CTAMU CHUXKAET CKOPOCTh Koppo3uu a0 0,05 MMm/ron,
OH CUMTACTCS YAOBJICTBOPUTEABHBIM U MOXET OBITh MEPEAAH AJIA MPOBEACHUA SKCIUTYATALIMOHHBIX UCITHI-
TaHUM.

I1pu 0O6padOTKE pe3yabTaTOB MCIBITAHUN MCITOABL3YIOT METOA MATEMATHUYCCKOM OOPAOOTKH (IPHIO-
KeHue B).

6.5 B pesyinbrate MateMaTHuecKoOil OOpaOOTKH ONpenenasioT cpeaHeapupMeTHUeCKoe pe3yIbTaTOB
CEpHUU UBMEPECHUI, CPEIHECKBAIPATHUYCCKYIO OLIHOKY, UCKITIOYAKOT IPyoObIe OLITUOKHU U3MEPEHUM, PACCUUTHI-
BAIOT MHTEPBAJIBHYIO OLICHKY OMPEICACHUI KOS(MPPHUIUMEHTA TOPMOXEHUSI U CTEIICHU 3AILHTHI.

B cayyae mpoBeaeHUA CPaBHUTCIABHOM OLICHKM 3alIUTHOM CIHOCOOHOCTHM pPa3HBIX HHTHOUTOPOB
ONPEACIISIIOT HAJIMUUE CTATUCTUYCCKHU 3HAYMMOM Pa3HULIBI MEXIY HUMM.

7 OdopMieHHe pe3yJabTATOB HCIBITAHUN

Pe3yiabraThl UCIIBITAHUN 3aHOCAT B MPOTOKOJI, KOTOPBLIN TO/IKEH COACPXKAaTh.

MApPKy MHTHOUTOPA;

MAPKY CTAJIU U PEXKUM €€ TEPMOOOPaAdOTKHU;

CIIOCOO MOATOTOBKH MOBEPXHOCTH;

OPraHU3alMI0, Pa3padOTaABIIYIO UHTHOUTOD;

(bopMy U YHCIIO O0OPaA3LOB )1 UCITBITAHUM;

KOHLICHTPALMIO UHTHOUTOPA;

COCTaB U TEMIICPATYPY PacTBOPA;

YUCAO UCIBITAHUN U O0pa3LoOB;

IMPOJAO/IKUTEIBHOCTD UCTILITAHUM;

3aKJIIOUCHUE O LICJACCOOOPA3ZHOCTH (HELETECOOOPA3ZHOCTH ) MPOBEACHUA DKCIUTYATALIMOHHBIX UCITBITA-
HUM.

dopMa MPOTOKOJIA UCTIBITAHUN MTPUBEACHA B MIPUWIOXKECHUU [

8 TpeOoBanua 0e3onmacHOCTH

8.1 Ilpu padbore ¢ HMHAMKATOPOM MNOJAPUZALMOHHOTO COMPOTUBIACHUI HEOOXOIUMO COOMIOIATH
TpeOoBaHUd 3ekTpode3onacHocTH mo I'OCT 12.3.019.

8.2 Ilpu nmpoBeaecHUMN 1a0OPATOPHBIX UCOBITAHUN MHTHOUTOPOB JOKHBI COOMIOIATHECA TPeOOBAHUA
oesonacHocTH o 'OCT 12.1.007 n canutapHo-rurueHnyeckue tpedosanus mo 'OCT 12.1.005.

8.3 Onepauuu, CBA3aHHbIC ¢ MOATOTOBKON IMMOBEPXHOCTH O0PA3LOB, CHATUEM MPOAYKTOB KOPPO3HUH,
a TAKKE C MPUTOTOBJICHUEM PACTBOPOB KUCIOT M WLICJIOUYEH, HEOOXOOAUMO MPOBOAUTH B IOMEHICHUSX,

J
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O0OPYIOBAHHBIX OOLLICOOMEHHONM BEHTWISLHEH. ICTOUHUKH BBIACIACHUN BPEAHBIX XHMHUYCCKHUX BCILICCTB U
MbUIN JO/DKHBI OBITH 000pYyAOBaHbI MeCTHOM BeHTWIsIMed o T'OCT 12.4.021.

8.4 IlpenesbHO JOMYCTUMBIC KOHLICHTPALIMM BPCAHBIX BELICCTB B BO3AYXE padouyey 30HbI HE JOIKHBI
MPEBLILIATE HOPMATHBOB, YCTAHOBJICHHBIX MUHUCTEPCTBOM 3IPABOOXPAHCHUS, CAHUTAPHBIX HOPM ITPOCK-
TUPOBAHUA NpoMbILUICHHBIX npeanpudatui mo 'OCT 12.1.005.

8.5 PaboTel ¢ pacTBOpaMHM CEpPHOM KHMCJIOTHI U PACTBOPHUTCIAMM CACAYET IMPOBOIUTHL B LIKadax ¢
BBITSDKHOM BeHTWIIHUEH. BO n30eXXaHue BO3OCUCTBUA BPEIHBIX BEIIECTB HA BEPXHUE IBIXATEAbHBIC MTYyTH
U KOXY HMCIOJB3YIOT CPEACTBA UHAUBUAYAJIBHOM 3aLLUTHL (TEPUYaTKU, MACTHI U IP.).

8.6 KoHuUeHTpauusi mapoB pacTBOpUTeaeii B padOoueil 30He HE JO/KHA IPEBLIMIATh TMPEICAbHO
TOMYCTUMBIX KOHLUEHTpalum, ycTaHOBJICHHBIX B [ OCT 12.1.0053.

8.7 Jlnua, padoTtawiiue ¢ HHTHOUTOpaMHU, JOJLKHBI OBITH O0CCIICUEHBI CIELOACKION U CpeaCTBaMU
UHIUBUAYAJTIbHOU 3aIIUTHI B COOTBETCTBUU ¢ ['OCT 12.4.034 u neiCTBYIOILUMH THUITOBBIMU OTPACIACBbIMU
HOPMAaMH.

8.8 K nmpopeaeHH1I0 paboT MO UCNIBITAHUAM UHTHOUTOPOB JOIMYCKAIOTCA JIMLA, IMTPOLISIIITNE HHCTPYK-
TaXX O MPaBWIAX O€30MACHOCTU M PaAdOTBI B XMMHWUYECKHUX JA0OPATOPHUAX, OCBCAOMJICHHBLIC O CTCIICHU
TOKCUYHOCTH MPUMEHSACMbBIX BEIIECTB M CIIOCO0AX 3alUTHI OT UX BO3ICHUCTBUAL.

8.9 JInua, padoramomye ¢ MHTHONTOPaMHU, MOICXKAT MEPUOIUICCKOMY MEIUITMHCKOMY OCMOTPY HE
pPEXEe OJHOIO pasa B Ioi.
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I[TPUJIOXKEHHWE B
(CIpaBOYHOE)

MaTteMaTHyeCKas 00padoTKa IKCIEPUMEHTAIBHBIX JAHHBIX

B.1 HUckmouenne rpy0bix ommoOOK H3MeEpeHmi

B.1.1 Ilpu ycpeaHeHUM BeaMYMHBI [ A1 OOpas3loB OJHOMU CEepUU™ HEOOXOOIMMO MPCABAPUTCILHO OOHAPYXUTD
M UCK/IIOUUTL BO3MOXHBIC IIPOMaxM B ompeacacHuy / ¢ momolnbio kputepus lLLloseHe.

[TpoMaxoM CUMTAIOT U3MEPCHUE SAMHUYHOTO 3HAUCHUS [, TTPY 3TOM BEPOSITHOCTDb OLIMOKYU HE TIPEBLILIACT L /> B,
IIe # — O0OBbEM BBIOOPKM (YHMCIIO M3MEPCHUM HA TOUYKY, YMCIIO MICHTUYHBIX O0OPa3liOB B CEPHH).

B.1.2 Jxa oOHapyXeHHI IPOMaxXOB HAXOAAT IHPCICAbHYIO OCTATOMHVIO IOIPCUIHOCTDL IEPBUYHBIX U3MEPCHUN

Japen. n BAHHOIT cepun 110 hopmyre

=L, S5

fnpe,u. n n~n

(B.1)

rone L, — xputepun Lllosene, S, — cpemHekBaapaTniecKast OIIMOKa JAHHON CCPUM M3MEPCHUM.
J17151 BBIYMCIICHY S fnpe,u - HEOOXOIMMO pacCcUUTaTh CpeTHEAPUPMETHIUCCKOE 3HAUCHYE [ M CPETHEKBAIPATUIECKYIO
OLIMOKY JAHHOM CepuM M3MEPEHUM.

B.1.3 CpemHecapudpMeTUecCKOES 3HAUCHNE [ TAHHOM CCPUHU BBIYUCIAIOT IO POpMYyIIC

3 ZIM
I,=—=". (B.2)

A

[JI¢ MHACKC { — NOPSAIKOBBIM HOMEP O0paslia B CEpUU U3 1 O0Pa3LOB.
B.1.4 CpenHekBaapaTHUECKYIO OLINOKY JAHHOM CEPUH U3MEPECHUHN BBIYMUCIILIOT 110 QOPMYJIE

2
Sﬁ.:\ — (B.3)

rne f; , = 1, , — I, — OoCcTaTO4YHasA MOTPEUIHOCTD i-TO €AMHUYHOTO M3MEPEHMS (MOLYJIb 3TOM BEJIMYMHBI).
I1lo lllosene L, 3aBuCcUT OT 00beMa BbIOOPKM (Tabnmua B.1).

T adonunuua B.1l — 3HaueHuda kpurepus LloseHe

n 3—4 d 6—7 3—9 10—11 12—15 20—30

L 1,6 1,7 1,3 1,9 2,0 2,1 2,2

R

B.1.5 OOHapyxeHHEe TPOMAXOB B JAHHOM CCPUU N3MECPCHUN

CpaBHUBAIOT fﬂpeﬂ‘ o € KaxXOblM €IMHUYHLIM 3HAYEHUEM fI n- 1lpoMaxoMm cumtaercst [; ,, AN KOTOPOTO
ﬂ‘, n > fnpeﬂ. mn -

Ecim nmpomMaxoB He OOHapyXeHO, TO BCe 3Hauenust [, ., [, w5, (a TaKKe n) Wi JAHHOM CEPUM CUUTAIOT
TOOPOKAYECCTBECHHBIMU.,

Ecan nmpoMax OOHapyXKEeH, TO COOTBETCTBYIOLICE 3HAYCHMC IE , OTOPAChIBAIOT ¥ CHOBA MPOBOIAT OOHAPYXKCHHUE
IIPOMAxXOB.

JlonycKaeTcss UCKIIOUEHUE TOJAbKO OJHOIO NMpoMaxa B cepyu. Eciay nmpoMaxoB OOHAPYXKEHO 00ee OTHOro, TO
BCA CEpUS CUMTACTCI COMHUTEABHOM, NSPEKTHON. CepHIO CACAyeT CYNTATh HEACUCTBUTCABHON U U3MEPEHUS HYKHO
ITOBTOPUTD. _

Bo BceM manbpHeHIIEeM M3IOXCHUM 3HaYeHud #, 1,, 5, TOAPa3yMeBalOTCd TOOPOKAYCCTBCHHBIMH, T. €. TIPOLIC]-
ILIMMHY IIPOBEPKY HA OTCYTCTBUE IIPOMAXOB.

B.2 OnpenencHue HHTEPBANBHLIX OIEHOK 3(PPEKTHBHOCTH HHTHOMTOPOB

B.2.1 BBuay HEeM30€XKHOIO pacCceaHUa SKCICPUMCHTAJIbHBIX 3HAYCHUN [ IJ1 00pas3loB TCXHUYCCKOrO METaL1a
[IpY CPABHCHUU 3AlMUTHOIO ICHUCTBUS MHTMOUTOPOB HCOOXOANMO MPCACTABIITh PC3VAbTATHI UCIIBITAHUMN C YYCTOM MX

* 3a cepuio IPUHUMAIOT COBOKYIIHOCTL OOpa3lioB, M3TOTOBJACHHBIX M3 OJHOTO METa/lIa, MOATOTOBICHHOTO IIO
OOHOM TEXHOJOTUU, U MCHBITAHHBIX B OOIMHAKOBBIX VCIOBUSIX.

3
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IMOTPCUIHOCTH. DTU MHTEPBAJIbHBIC OLICHKY BESANYHMH IIPU 33AAHHOM HAACKHOCTH (TOBEPUTECIIbHOM BEPOATHOCTH) STHX
OLICHOK (.

3HAYCHME O VKa3bIBAIOT MPU KaXI0M MHTCPBAJIbHOM OLICHKE.

B.2.2 Bp10op 10BEepUTEIbHON BEPOATHOCTHU

J1OBEPUTECIAbHYIO BEPOATHOCTL P BBIOMPAIOT B 3aBUCHUMOCTH OT TPEeOOBaAaHUI HAICKHOCTH B KOPPO3IMOHHOM
OTHOLICHMHU. 119 0CO00M HAACKHOCTH JOBECPUTCIAbHYIO BEPOITHOCTDb BhIOMpaloT (,9)5; (0,99, B cnyyae npuMeHeHUS 114
HMCIIBITAHUM OO0paslOB TEXHUYECCKOM VIJIEPOOMCTON CTam peKoMeHayeTca P = (0,75, 3HaAYCHUS OOBCPHUTECIbHOM
BEPOATHOCTH HE CACAYET MPEYBEINYMBATh BBUAY YBEJIMUYCHMUS IIPH 3TOM LIMPHHDbI JOBECPUTECIbHbIX MHTEPBAJIOB (T. €.
CHVZKCHHMS TOYHOCTH PE3YJIbTATOB). YPOBCHb 3HAYMMOCTH ¢ PACCUMUTHIBAIOT O popmyiae o = 1 — P.

B.2.3 BpiuMciaeHMe MHTEPBAJIBLHBIX OLCHOK U3MEPEHUI CKOPOCTH KOPPO3UU

Ar=1ty ¢S, /\n’, (B.4)

rie A; — NOTPEUIHOCTb B ONPEICICHUN CKOPOCTH KOPPO3HH;
1 — JOOPOKAYECTBEHHOEC YHMCIIO O0PA3LOB B JAHHOM CEPUM U3MEPCHUM,
S, — MOOPOKAYCCTBCHHOC 3HAYCHHEC CPEAHCKBAIPATUUCCKON OLINOKM 3TOM CCPHM,

4

Taodonanwnuma B.2 — 3HadeHus kputepus CTbIOICHTA

) £ TaOANYHOC 3HAYCHUEC KpuTepus CtbroacHTa (Tadanua B.2)

fof TIPU O
f*
0,9 0,73 0,05 0,025
1 6,3138 2 4142 12,706 25,452
2 2,9200 1,6036 4,3027 6,2053
3 2,3534 1,4226 3,1825 4,1765
4 2,1313 1,3444 2,7764 3,4954
d 2,150 1,3009 2,5706 3,1634
6 1,9432 1,2733 2,4469 2,9687
7 1,8946 1,2543 2,3646 2,3412
3 1,8595 1,2403 2,3060 2,7513
9 1,8331 1,2297 2,2622 2,6850
10 1,81235 1,2213 2,22381 2,6338
11 1,7959 1,2145 2,2010 2,5931
12 1,7823 1,2039 2,17383 2,5600
13 1,7709 1,2041 2,1604 2,5326
14 1,7613 1,2001 2,1443 2,5096
15 1,7530 1,1967 2,1315 2,4399
16 1,7459 1,1937 2.1199 2.4729
17 1,7396 1,1910 2.1098 2.4581
138 1,7341 1,1887 2,1009 2,445()
19 1,7291 1,1866 2,0930 2,4334
20 1,7247 1,1843 2,0860 2,4231

*f — uncno creneHeit cBooonel, f=n — 1.

[Ipy TOBTOPHBIX M3MCPCHMAX (MCIOBITAHWSIX) PE3YAbTATbl, MOJYYCHHBIC IIPU OJHMX M TEX XK€ YCIOBUSX,
VCPEOHAIOT U1 I'PYIII UOCHTUYHBIX CEPHIL.
[1Orpe1ImHOCTh CPEAHETO U3 CPSOHUX IS STOW I'DYIIIbI Acp OyaeT IPUOAN3UTEIbHO PaBHA CpeOHECAPU(PMETHUECC-

KOMY M3 MOTPCUIHOCTEN YCPEOHICMBIX CEpUM (A), €CAU NPUOIM3UTEIbHO PaBHblI 3HAYCHUS STHUX 1 cepuM (0OJblIad
TOYHOCTb U3MEPEHUM).
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JJ1d rpynnel 3TUX CEPUH IIPU TOM XKE O

k —
21
i=1

I, == (B.5)

p

I, = — (B.6)

rae kK — MOBTOPHBIC M3MEPEHMS (MCIBITAHYS) PE3YJIbTATOB, ITOJAYYCHHDBIC IIPU OJHUX M TEX K€ YCIOBUSIX.

B.2.4 HUuTepBaibHYIO OLCHKY KOSPUIIMCHTA TOPMOXCHHUS KOPPO3UH IPHU TOM K& HAOCKHOCTHU BHIMUCIISIOT 1O
dopmyie

\A%o'[fz”ﬁi' I (B.7)
Av = }‘2 : :

i

HOBEPUTEIBHBIE MHTEPBAIEBI Y CUMMETPUYHBI OTHOCUTEIBHO HAVICHHOIO 3HAYCHUS .
HVZKHSAA TPaHULA ¥ =Y — AY;

BCPXHSAA TpaHULA ¥, =7y + AY

B.2.5 Pacuer MHTEpPBaJIbHOM OLICHKY CTCIICHU 3alUTHI 2
JIOBCPUTEIbHBIN MHTCPBAJ IS £ BCOTAA aCUMMCTPHUCH M €TI0 HEJIb3s1 ONPESACINTD KakK Z+ A, BBUAY HECIMHCHHOM
CBSI3M MEXIy Z ¥ V. JJOBEPUTEABLHBIN MHTCPBA AJI Z ONIPEACISIIOT IO (hopMyaaM

7 = (1 — %) 100 % (B.3)

7, = (1 _ v%) 100 % . (B.9)

CTerneHp 3alIUThl IPCACTABISIOT
Z (uncno); z_ (ancno) < z (0yksa) < z, (YHUCIO)
B.2.6 IIpuMeHsseMble MHTEPBAJIbI OLICHOK MPU CpaBHCHUM 3(P(PEKTUBHOCTH MHTUONTOPOB

Pazmnume MeXxay AByMS MHTMOMTOpaMHU (MEXIY ABYMS CEpUIMH M3MEPEHUN) A M B IBISIETCH CTAaTUCTUYECCKU
3HAYUMBbIM, €CJIN

tpacq > r(I, [

II¢ YMCIO CTCICHEHM CBOOOIDBI f pacCUMTBLIBAIOT IO (POpMyIaM

(S2/n)>  (S7/np)’ 5 (519

fpacu = ' (B.11)

NMHupekcol A 1 B OTHOCATCS K ABYM MHTHOUTOpPaM, B3ITHIM JUISI CPABHCHMS.
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Ecimn fhacy > Ly, 7 » TO MOXHO YTBEPXKIATbh C BEPOATHOCTDIO, PABHOM 0, YTO PA3IMUYMUC MCXKIAY MHTMOUTOpaMu A
> Y Tabn

1 B peasbHO.
IIpumMep MaTeMaTHYECKON OOPA0OTKH SKCIEPHMEHTATBHBIX AAHHBIX

B pesynbTaTe MCIBITAHUNM O00pasLiOB B BOAE C ABYMsI MHTHOUTOpaMu A U B MOJIy4eHDbI CICAYIOLINE 3HaYeHUs [
nuruourtop A: 0,0086; 0,0099; 0,0071; 0,0104; 0,0092 MmM/roxn;

uuruourop B: 0,0074; 0,0070; 0,0063; 0,0078; 0,0086 mM/ro.

CraTucTnueckas o0padoOTKa pe3yabTaTOB MPOBOIUTCS B CACAVIOLICM MOPSIKE.

1 HcxmoueHne rpyobix OIMNOOK M3MCPCHUN
1.1 OnpenencHue cpeaHeapuPMECTUICCKOTO 3HAYCHUS JAHHOM CCPUN

> I

e i, n
[ = pant

e # — YUCIO O0Pas3lOB.
151 marnonTopa A:

= 0,0086 +0,0099 +0,0071 +0,0104 + 0,0092_0,0452
A= 5 5

= (,0090.

J191 marnouropa B:

0,0074 + 0,0070 + 0,0063 + 0,0078 + 0,0086  0,0371
5 R

= (},0074.

_[Bz

1.2 OmnpeneneHre CPEIHEKBAAPATUICCKON OLIMOKN JAaHHOM CEpUU U3MECPCHUM

Efin

SH=\ 1

st nHrnounTopa A:

[ (0.0090- 0,0086)” + (0,000 — 0,0099)” + (0,0090 - 0,007 1)
O, 5] '

. (0,0090 — 0,0104)2 + (0,0090 — 0,0092)2
5-1

1"~ 00013

J 11 mHrmouTopa B:

[ (0,0074 - 0,0074)2 + (0,0074 — 0,0070)2 + (0,0074 — 0,0063)?
O, 51 '

. (0,0074 — 0,0078)2 + (0,0074 — 0,0086)*

1/2
. | =0.0000.

1.3 OOHapyXeHHEe IPOMaxoB B JaHHON CEpUH U3MCPCHUU
fnpe,u. no Ln SH‘

J1s1 mHrnomTopa A:

fopen. 4= 1,7 - 0,0013 = 0,0022.

J 11 mHrmouTopa B:

fopen. 5= 1.7 - 0,0009 = 0,0015.

11
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2 OnpeaeacHue MHTEPBAJIbHBIX OLECHOK 3P PCKTUBHOCTH MHTIMOUTOPOB
Pacuer Bemercs w0 = 0,05, f=n—1; f=4; ¢, = 2,5706.

AI= ta?fSn!/\/Ef .

J 19 mHrnomTopa A:

A =2,5706-0,0013/75 =0,0015.

J 19 mHrnomtopa B:

A =2,5706- 0,0009/5 =0,0010 ;
I,%4; =0,0090+0,0015;
Iyt A; =0,0074%0,0010.

3 PacueTr MHTEpBAIBHON OLECHKY KO3(PPHUILIMECHTA TOPMOXKCHHUSA KOPPO3UH IIPH TON XKE HAICXKHOCTU

Y 12 A2 2

= ,
J;

Jtd aHHOM CepMM M3MCPCHUM CKOPOCTDL PaCTBOPEHHMs 00pa3LoB B BoAE 0e3 MHruouropa Ij:

Iy £ A; = 0,0940 £ 0,0047.
0+ B,

J11 mHrnomTopa A:

0,0940
Y4=7 0090

= 10,4444,

J119 mHrnouropa B:

0,0940
'B=0.0074

=12,7027.

J111 mHruomTopa A:

N 0,0047% - 0,0090% + 0,0015% - 0,0940%
K 0,0090? )

v 17.8929 . 10-10 . 10-10
_ 8929 . 1010+ 190,9371 - 10 _ 17841
8,1000- 10->

J119 mHrnouropa B:

o _Y0,0047-0,0074 +0,0010° - 0,0940°
B 0,00742

-V 12,0965 - 10719+ 86,6016 - 1010
) 5,4760 - 1073

=1,3142.

12



st nHruouTopa A:

Ya=714- A, =10,4444 - 1,7841 = 8,6603,

A

Yea=Ya+ A, = 10,4444 +1,7841 = 12,285,

st nHruounTopa B:

Y.p=vp- A, =12,7027 - 1,8142 = 10,8885,

B

Hp-[asdfvexxxxx

4 Pacuer MHTCPBAAbHOM OLCHKM CTCIICHW 3AILIUThI

z_=(1 —Y—l_) 100 %,

z+={1 _Y_1+J 100 %.

st nHruounTopa A:

1
= [l — 8,,6603]' 100 = 88,45 %,

1
2 = (1 1252285)- 100 = 91,82 %.

g vHrmovropa B:

-1 - 1
71" T 10,8885

)- 100 =90,82 %,

|
z+3—(1 - 14,5169)' 100 =93,11 %.

d llpuMeHeHne MHTEPBAJIbHBIX OLICHOK IIPHU CpaBHCHUHU SPPEKTUBHOCTH MHTUOUTOPOB

[ —1p (0,0090 - 0,0074
ZLpaf;:'{ - — =
Snz Sn2 0,0013  0,00092
\ 7 " \
0,0016 = 2.3202.

32768 - 107 + 1.4792 - 10~

Yucno creneHet ¢cBOOOODI f paCCUMTHIBAIOT MO POPMYIIC

(a2 )
S”A S”B
——— _I_ ——

n, n

- (S%/n Ne (Sy/m 22

nA+l nB+1

I'oCTt 9.514—99
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000132 0,0009°
(0,0013%2/5)>  (0,00092/5)
6 | 6

~ 22,6195 - 10-14
10,7374 - 1014 2,1880- 1014
6 | 6

-2 =10,5000 - 2 = 8,5000.

[1o Tadbmuue B.2 ipn /= 8; o = 0,035 HaxomdaT
by, f = 2,3060.

Tak kak fhacy OOJIbIIIEC o #» TO MOXHO YTBEPXIATh C BEPOATHOCTHIO, paBHON 95 %, UTO pa3znnuue MeXIy

MHTUONTOpaMUu A 1 B peanbHO.
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1 Hlenp ucnpITaHUM

O o0 1 O h B Lo N

HrnouTop (b1)
KoH1ieHTpanusg nHrnoOuToOpa
COCTaB pacTBOpa, TEMIIEPATypa

[1pOoaoKNTEAbHOCTD UCIBITAHUU

Crioco0 MOATrOTOBKM IMOBECPXHOCTH

[TIPUTOXKEHHUE T
(PEKOMEHIYEMOE )

@®opma NPOTOKONA HCIBITAHUIA

I'oCTt 9.514—99

OpraHusanys, pa3padoTaBlIasgd UHIMOUTOPD

Mapka cranm, peXuM ¢ TEPMOOOPadOOTKHU

PDopMa ¥ KOJIMYSCTBO 00OPa3LOB-3JICKTPOIOB

10 YUmcno ucnopiTaHU

11 CreneHb 3aliuMThl MHTHOMTOPA

12 3akmoueHHEe O LEICCOOOPA3HOCTH (HELEIECOOOPAZHOCTH) MPOBEACHUA SKCIUIYATALIMOHHBIX  MCIBITAHUHN

Pe3yabTaThl MCTIBITAHUH

PactBop 6¢3 MuHruomuToOpa

PacTBOp ¢ HHIr'MOUTOPOM

Hauano
HCITBITAHUA CkopocTth Kopposun (1), MM/Toxn Y Z, %
(BpeMs, Y)
o, lo, Io; o, I b I3 Iep
| 2 3 4 S 6 7 8 9 10 11
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