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ME)KTOCYJ}AI’CTBEHHI:I’I‘(’I CTAHIAPT

Fpaunas CHCTEMA 3aLLMTHI OT KOPPO3UM ¥ CTAPEHHS

WHIMBHATOPLH! KOPPO3HMU METAJLUIOB
719 BOJHBIX CHCTEM

DAEKTPOXMMITIECKHI METOLL NP 3AMATHOH ™

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

Jata seenemus 2002—01—01

1 O6nacts npUMeHEHHA

HacTosuuil CTaHAApT PACTIPOCTPAHSETCA Ha MHIMOUTOpbI, IPUMENAEMbIE B BOLHIX CHCTEMAX C pH,
OIUBKAM K lIeﬂ'{p'dJleDMy, " yCTaHaB/IHB&ET MeTon naﬁup’nopuux KUP})OBV{OHI[L!X ncnmaunﬁ myTeM
U3MEpeHU CKOPOCTH QJ'lk?KlpOXV(MM'-XCCKOﬁ KOppO3ur MeETALIA [IPU BOG}I@ﬁC’YBMI’I ‘HA HETO BOL(HOﬁ CHUCTEMBI,
conepKalueit HHrH6UTop.

MeToL UCIbITAHMIM, YCTAHOBICHHDIH HACTOSIUIMM CTAHAAPTOM, UCIIOMB3YIOT MWLi:

- cepTU(UKALMH HHTHOUTOPOB;

- [OyYEeHNMS CPABHUTENHHON OLEHKH 3ALNTHOH CITOCOGHOCTY PASHBIX MHTUGHTOPOB;

- orpeneneHus 3AUUTHOR CTIOCOBHOCTY BHOBb Pa3pabOTAHHBIX MHIHOHTOPOR;
ﬂOLlGUPa ONTUMAIBHOI'O MHHAﬁHTOpa AL Cpelbl 3alaHHOIO COCTABE;

- ONpeneICHUS CTeNEeHH yHMBCPCaJTbHOCTH OJHOro HHT'H6V[TOPB 10 OTHOLUCHMIO K pPa3nIHBIM
MCTANIAM;

- BHLIBIEHWS OGJIACTH MPUMEHEHMs! (TEXHONOTUYECKHE MapaMeTpal KOPPO3MOHHOM Cpefbl: COCTaB,
KOHLEHTPAINS, TEMIIEPATYPa) OTHOTO 1 TOIO XKE HHIHOMTOP. .

B KAXIOM KOHKDETHOM CIIy4ae paspadaTblBaoT porpaMmy HMCIMBITAHMIA, B KOTOPOW YKa3bIBAIOT LiEeJIb
JCTBITANMIA, THII M COCTAB MHIHGHTOpPA, META/LT 06pasia, KOTndectso, (opmy W pasmep 06pasLos,
[POJIOJIKUTENBHOCTD VICTIBITANMM, COCTAB CPE/IbE, TEMIIEPATYPY W KOHLEHTPALUIO UHrHGUTOpA.

CTaHiapT He PACHPOCTPAHSETCS HA MHTUGHTOPSI IO 3alUTe METAUIOB 1 CILIABOB, PabOTAIOLIX TTON
HaNpsLKeHUEM, a TaKkKe ‘{)’BCTBWTCKBHBIX K KOppOSHDHHOMy PacTpeCKMBaHUIO, Me)KK‘pP[CTZ.ﬂHHTHl)ﬁ "
paccIauBAOIIeH KOPPO3UH.

'

2 HopmarusHbie CCBUIKA

B HACTOAIIEM CTAHAADTE MCTOML30BAHbL CCHUIKU HA CIEYIONME CTAHAAPTHI:

TOCT 9.402—80 Equnas cucTeMa 3aLMThL OT KOPPO3UH U CTAPEHMS. T1oaroTcBKa MeTAUIMIECKUX.
TIOBEPXHOCTEN [1epefl OKPALIMBAHHEM

TOCT 9.502—82 Emumas cucTema 3alIUTHI OT KOPPO3MM M CTapeHusd. M HruGuropsl KOPPO3HH
METAJUIOB [T BOAHBIX CHCTeM. METOMIBI KOPPO3HOHHBIX HCTIBITAHUA

TOCT 9.505—86 Enumas cucrema 3alUUTbl OT KOPPOSMH W CTAPEHMS. MHMMGUTOPEl KUCIOTHOM
KOPPOBHH. MeTOﬂ.b[ HCITBITAHUA 33].LU4TH0!71 CrocobHOCTH pu KUCJOTHOM TpaBJIEHUK METALTOB

TOCT 9.905—82 Enuuas chcTeMma 3alllATBl OT KOPPO3MM U CTApeHMA. MeTonsl KOPPOIMOHHBIX
ycrsrraHuit. O6me TpeGoBaHUA

TOCT 12.1.005—88 Cucrema cTaHIapToB Ge30MacHOCTH TPYIa. O6uMe cAHUTAPHO-TUIHEHWYECKHe
TpeGoBaHys K BOITYXY pabotieil 30HB!

TOCT 12.1.007—76 CucTema CTaHIapToB 6e30MacHocTy Tpyaa. Bpennbie sellccTsa. Knaccuduxa-
uus ¥ obime TpeboBaHua 6e30MaCHOCTH

TOCT 12.3.019—80 Cucrema CTaHIApTOB Ge30MacHOCTH TPya. YcnbiTaHUS M U3MEpeHust SIeKTPU-
veckue. O6ume TpeGoBaHUA Ge30MaCHOCTH

Hsnamae odmmamsuoe
*
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TOCT 12.4.021—75 Cucrema crangapros GesonacHocTs Tpyaa. CucTeMbl BeHTWIILHOHHbIe. Obiine
TpeGoBaHMs

TOCT 12.4.034—85 CrcTeMa CTaHAApTOB GE30MACHOCTH TpyHa. CpeacTBa MHAMBUAYAILHOR 3AIUTH
opraHoB gbiXaHud. Knaccuduxkanyis ¥ MapKUpOBKa

TOCT 2603—79 AneroH. TexHUYECKHE YCIOBHA

TOCT 2789—73 1llepoxoBaToCTh MOBEPXHOCTH. [1apaMeTpsI i XapaKTepUCTUKH

TOCT 3956—76 Cumuxareis TexHrIeckHit. Tex:HuIecKue ycaosus

TOCT 4204—77, Kyicnora cepHasi. TeXHUYECKHe YCIOBHS

TOCT 4328—77 Harpus runpookucs. TeXHUIECKHE YCIOBUSI

TOCT 6709—72 Bona OMUCTHWUTHPOBAHHAsL. TeXHHIECKUE YCIOBUA

TOCT 12026—76 Bymara ¢umsTpoBanbHas 1aGopatopHas. TeXHHYeCKUe yCIoBUs

T'OCT 24104—88 Bechl JlaGopaTopHsie 00LIEro HasHaYeHUsi W o6pasuoBsle. O6LIME TEXHHIECKHE
YCIOBHS

TOCT 25336—82 [Tocyaa i 06opyIoBaHUe TaGOPATOPHBIE CTEKNSIHHbIE. THIIBI, OCHOBHBIE TapaMeT-
PBI ¥ pa3Mepnl

3 Cpem:'ma HMCILITAHAH H BCIOMOTaTelbHbie YCTPOHCTRA

WHINKATOD MOMAPU3ALMOHHOrO COMpoTHBIeHusa P5126, paGotaoumit mo JIBYX2NIeKTPOHHOH cxeme
H3MepeHUst, WM ero. aHanor. JImamasoH ‘uamepeHmit oT 1 go 1 - 10° Owm, HmOrpermHOCTb M3MepeHuil
TOIAPU3AIHOHHOTO COMPOTHRIIEHUs He Gonee 5 %. [Ipubop aBTOMATHYECKY [IEPeCIUTHIBACT H3MEPIEMOe
3HaYCHUE NMOSIPU3AIIMOHHOIO CONPOTUBJIEHHSA B CKOPOCTh KOPPO3UM, NHAITA30H U3MEPEHMSI KOPPO3HOH~
HoctH cpenst 0,0006 — 50 mm/rox.

O6pasmbi-3/eKTPoNE! (Taee — 06pasiibl) TLUTOCKON ITH LITHHAPHIECKOH hopMET, H30TMPOBAHHEIE
IPYT OT APYTa H 3AKPETLTEHHDIE B SMEKTPOXUMUYECKYIO AIEHKY (pinoxkeHue A):

Becst maGoparopssle 1o T'OCT 24104 ¢ morpemsocTsio + 0,25 mr ()race 2).

TepMOMETPBI CTEKIISHHbIE JIA0OPATOPHBIE.

Tepmocrar Wit BoasHas GaHs C TEPMODETY/ATOPOM, OGECTIEYMBAIONIMM TEMITEpaTypy B pabogem
o6beme ot-25 10-80 °C ¢ morperuHocTsio + 2 °C.

Bxcuxaropsr mo T'OCT 25336.

TIMHLET MIACTMACCOBHIIA.

Slueifka BIEKTPOXMMITIECKAsk U3 KOPPO3MOHHOCTOMKOrO MaTepiala, Jlyqlle BCero W3 crekid. Bapu-
AHTbI JNEKTPOXMMMIECKHX SYEEK JUIT U3MEPEHMS CKOPOCTH KOPPO3WM NMPHBENEHET B TPHAOXeHHH B.

PacrBoph! Mozemnbube o [OCT 9.502

KMIKOCTH TEeXHONOTHIeCKHe Bogubie ¢ pH, G/IM3KUM K HEHTpaIbHOMY.

Bopga BogonposongHast.

Boma mucrwutiposanHas o TOCT 6709.

Kucnora ceprast mo TOCT 4204.

Aneron o TOCT 2603.

Hatpus ruapookucs o FOCT 4328.

Cunukarens mo TOCT 3956.

Kamsimmit xopucTsiit.

JIak KOppO3MOHHOCTONKHIL.

Kucrs sonocsanas.

Bymara ¢uisrpoBaisHas o TOCT 12026.

4 TloaroToBKa K HCOBLITAHAAM

4.1 Orbop oGpa3uos

4.1.1 TInockue 06GpaslBl M3TOTORIAIOT M3 METALIA HIM CIUIABA, JUIS KOTOPOTO IPEANONAraeTcs
TIPUMEHEHUe UCTBITYeMoro HHruburopa. PopMa 1 B IIPHIOKEHHH A.

4.1.2 OG6pa3usl BRIPE3aioT M3 JIMCTa Ha pACCTOSHUM He MeHee 200 MM OT KPOMKM.

He momyckarotest o6pasiisl ¢ fehexramu, 0CHAPY:KEHHBIMHE BA3YAIbHO (LAPAITMHEL, H3THObI, BMSTH-
HBI, 3200HMHBI H T. IL.).

4.1.3 O6pasupr 13 MaTepHaoB p YETCA TOTOBUTE IUTAMITOBKOIA.

Topiist 06pasLoB JO/LKHSI GbITh OThpe3epOBaHbl, 4 KPOMKH 3aKPYTICHEL.
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4.1.4 LlwiHopuyeckue 00pasibl BbiTaYMBAOT U3 MDYTKOB. PasMepbl LUMIHHIPOB MPMBEACHBI B
TIPIIOKEHUH A.

4.1.5 Mapxuposxa o6pasuos — o TOCT 9.905.

4.1.6 CooTHolIeHKe ofbeMa PacTBOPA U ILTOLIAAK 0Bpa3LoB JOJKHO ObITh He MeHee 10 ch/CMZ.

4.1.7 TIpu TIpOBeLCHMH WMCCTEIOBAHMI B caboarpecCHBHEIX Cpefax W cpelaX, He BbI3bIBAIOLIMX
0GpAI0BAHE MTTHHTOB Ha [OBCPXHOCTH 0BPA3LIOB, NOMYCKACTCSA MX [OBTOPHOC HCMOMH3OBANME NMOCIE
TOATOTOBKY 06PAa3LIOB K MCTIBITAHUAM.

4.2 Tlozrotoka o6pa3nos -

4.2.1 Ha mopepxHOcTy 00pasIoB He TODKHO GbiTh CMa3KH, 0YATOB KOPPO3MM, OKATHHBI, HEOLHO-
pOﬂHOCTeﬂ TpokKara, paCCHGeHHﬁ, TPELLIUH, Mop, PAKOBUH, MEXaHNYECKUX HOBPC)KJ.IEHMI;L

npﬂ HaTW4YUK Ha 06?331(3)( U3 YePHBIX METALIOB U CIJIABOB OYAroB KOPPO3WH U OKATUHBI UX YAATATOT
TIpeABApUTEIbHBIM TPABIEHHEM B 20 %-HOM PACTBOPE CEpHOM KMCIOTHI, HE COAEPXKAIEM HHIUGHTOPA, IIPH
(80 + 2) "C mo I'OCT9.505. O6pasipl [IOIPYKAT B COCYI, 00ECTIEYHBAS KOHTAKT BCEi [OBEPXHOCTH
0BpA3LOB ¢ KUCIOTOMH.

O6pasLibl, IPOTPABIEHHBIE 10 MOTHOTO YAATSHU. OKATMHEI, TIIATE/IBHO NMPOMBIBAIOT B CTPYE BOLEL,
rorpykaroT Ha 10—15 My B 3—5 %-Hbli PACTBOD [MAPOKCHIA HATPUS TTPU 20—25 °C w1 HeATpaIn3aluu
0CTATKOB KICAOTI, BHOBb MPOMBIBAIOT IIPOTOYHOM BONOH U CYLIAT, KAK YKa3aHO B 4.2.4.

TIoAroTOBKa MOBEPXHOCTH 0GPA3LOB U3 LBETHbIX METAJUIOB U CIUTABOB — IO TOCT 9.402. Crenenn
OUMCTIH TIOBEPXHOCTH 06PA3LO0B OT OKATHHbI ¥ MIPOIYKTOB KOPPO3UK — [IEPBAL.

Tl TOATOTOBKM [OBEPXHOCTH OBPA3LOB LOIYCKACTCS .NMPUMEHSTH DABHOUCHHLIE MEXAHMYECKHe
CTIOCOBBI OUMCTKH. o

4.2.2 TloBepXHOCTb 00pasLOB, MOITOTOBNEHHBIX UL WCIBITAHMM, XOMKHA GBITh LUIH(OBAHHOM.
[MapaMerp wepoxopatoctd Ra — 0,63 — 1,25 MM 1o TOCT 2789.

HorycKaeTcsl UCMONb30BaTh 08pasLb ¢ 06paboTKOiL [OBEPXHOCTH, TTPEIYCMOTPEHHOH B HOPMATHB-
HOll TOKYMEHTALMK HA M3TETMS KOHKPETHBIX BUIOB.

4.2.3 TlepeX MCTIbITAHIEM 0GPA3LBI TIIATEIHO IPOMBIBAIOT B OPraHUYECKOM PACTBOPUTENE (Hampu-
Mep AUETOHE) TAMIIOHOM WM BOJIOCAHO KMCTRIO ¢ MOCTEAYIOEH IPOMBIBKO# B HOBOIT MOPLIIM TOIO X&
pacrsopurtenst. He nomyckaetcst MPUMEHSITE X/I0PCOLCPKALME PACTBOPUTENH. CreneHb 00€3XUPHBAHUA
KOHTPOJIUPYIOT TTOTHBIM CMauMBAHUEM Bo0it moBepxHOCTH 06pasua (pacTeKaHue KarlTh BOBL) WK 110
OTCYTCTBHIO Ha (QIIBTPOBANGHOM GyMare TEMHOTO MATHA OT KArUTH HCTO/IB3OBAHHOTO PACTEOPHTEI.

4.2.4 Tlocie 06eaXMpUBAHMS OOPA3LBI CYIIAT B CTPYe FOPSTIEro Bodxyxa (TeMIepatypa ot 40 no 50 °C)
B Teverue 1 9 WM BBLICDKUBAIOT B OKCHKATOPE C CHJIMKATENIEM I XTOPHCTBIM KAIBIMEM He Meriee 24 4.
QuuueHHbE 06pa3Lbl 6epyT BIIBTPOBATLHON OyMAroi WIH [UIACTMACCOBBIM MUHLETOM.

4.2.5 O6pasupl, norotoprenuse 4.2.1 —4.2.4, 3aKpenIFIoT B AepKaTeib BIEKTPOXUMMIYECKON
SuelKH B BEDTMKATLHOM MOJNOXCHMM. [IpW OTOM IOMLKHbL OOECTEYMBATHCA. HIOMALMS 00pasios o7
nepxaressi, Apyr OT [pyra ¥ OT CTEHOK 3IEKTPOXMMUYECKOM AYeHKM, a TaKKe CBOGOIHBIA KOHTAKT C
KOPPO3MOHHOM Cpeoil HEU30JIMPOBAHHON YaCTH 00pa3LoB.

Pa6oueit YacTBI0 IUIOCKUX 0GPA3LOB, 3aKPeIVICHHBIX B fepxareNe W OODAICHHBIX IPYT K JPYTY,
ARNASTCA WMPOKAS YACTh TMOBEPXHOCTH. THUTBHAA CTOPOHA M 08¢ CTOPOHBI YIKOH HaCTH 06pasLoB —
HepabGoduHe.

PaBoueii YACTHIO [HUTHILIPMIECKHX 0GPA3IOB ABLIETCA BHELIHSI YacTh IMIHHIPA H HIKHU TOpeLL.

Hepaboyne yacTy 00pa3LloB, HAXOASTIINECA B KOHTAKTE C pacTBOPOM, U30JHUPYIOT KHCIOTOCTONKUM
JIaKOM.

4.2.6 PaccrosHne MeXIy 06pasLaMu TODKHO GEIT OT 5 10 8 MM. OHO IOKHO 6biTh MMOCTOSTHHLIM
BO BPEMS OTIBITOB W OJWHAKOBBIM /UL BCEii CEDUU CPABHUTEBLHBIX HCIIBITAHHUM.

4.2.7 TLrockve of6pasiibl PACTIONATAIOT TAKIM 06pa3oM, 4yToBbl pabouue (HEH30MUPOBAHHbIE) TOBEPX-
HocTy GBUTH MApaiLTe/TbHbL MEXIY coBOM ¥ 0Bpallerbl IpYT K Apyry. TOUHOCTS YCTAHOBMCHIA [TAPALIE b=
HOCTH TTOBEPXHOCTH O6GPa3lIoB OMPENeILIETC BU3YaTbHO.

4.3 Pacreopbl 1 HCIBITAHKIA

JUtst MpoBEfEHYsi UCITBITAHM MCTIONb3YIOT MOICIbHbIE PACTBOPEL 110 TOCT 9.502, BOZONPOBOAHYIO
BOIy, JHCTWLIMpOBaHHYIO Boay o [OCT 6709 ¥ BOLHDIE TEXHOJIOTMYECKUE KUAKOCTH C pH, GIU3KNM K
HeitpansHoMy. COCTaB HCTBITATENLHON CPelsl BEIGHPAIOT B 3aBUCHMOCTH OT LK UCTIBITAHMIA ¥ TIPUPOITBE
uHruGuTOpa.
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5 TlopsANOK MpoBemeHHs WCIBLITAHMM

5.1 CpaBHUTEbHYIO OLEHKY 3aLUMTHON CHOCOBHOCTH Pa3HBIX HHIMOUTOPOB MPOBOAT HA 06pa3max
OHOTO BHAA, NPOWICIIINX OMMHAKOBYIO MOATOTOBKY MOBEPXHOCTH, M HA ONHOM M TOM Xe HHIMKATOpe
TIO/IAPU3ALUHOHHOTO COMPOTUBAEHHA.

5.2 O6pasis! MOAKTIOYAIOT K HHAMKATOPY MOISPU3AIHOHHOT0 COTIPOTHB/IEHHUS ITPU TOMOIIH COear-
HUTEJILHBIX TPOBOJIOB U U3MEPSIIOT CKOPOCTh KOPPO3HH.

5.3 Bo Bpemsi NpoBeNeHNs HIMEPEHHI HEOOXOMMMO HCKILIOYHT HEKOHTPOIHpYEMble MEXaHHYECKIe
COTPSICEHMS JNEKTPOXUMHYECKOMH AYEHKH.

5.4 HayarmbHplil OTCUET HA MHAMKATOPE MONAPU3ALEOHHOIO CONPOTUBIEHUS HE YYUTHIBAIOT, a
YYHUTHIBAKOT T€ IIOKA3AHMUSA, KOTOpkbIe KonebroTess oKoo OIHOM TOYKU HJIK CTAHOBSTCS HEU3MEHHBIMU.

5.5 TIpoZOMmKUTETBHOCTD HCIISITAHMSA (110 [IPOrpaMMe MCITBITAHMIT) JOJDKHA GbITh HOCTaTOYHOM /st
YCTAHOB/IEHUS MOCTOSHHOMN CKOPOCTH KOPPO3HH. BpCM}'{ YCTAHOB/IEHMA [TOCTOSHHON CKOpOCTH KOppo3uu
OIIpeNesIfeT COCTaB pacTeopa.

KosmuecTBo NpOMeKYTOUHBIX U3MePEH it ODKHO GhiTh JOCTATOUHLIM LTS TONYYCHHsT IpadudecKoit
3aBUCHMOCTH «CKODOCTh KOPPO3HH — BpeMsi», HO HE MEHEe YeThIpeX.

5.6 JInst cpaBHUTENBHOM OLEHKH 3PDEKTHBHOCTH HHTHOHTOPOB TOMyCKAETCS BBIGHPATH MPOXOILKI-
TEIBHOCTh PI(JI[MTaHPH:(, MCXON M3 TEXHOJMOTMYECKOrc BPEMEHH npouecca, LA KoToporo uccaegyerca
WHTHGUTOD. ’

5.7 KomiuecTBo 06pasiioB, HCIBITBIBAEMBIX 1APALIETBHO, TODKHO GBITh HE MEHEe TPeX.

Ecau nipu Tpex o6pasuax He Z0CTUraeTCA TpeGyeMas CorTacHo TPOrpaMme HCIBITAHU JOBEPUTEIbHAS
BEPOSATHOCTh PE3YJBTATOB XdCl'IbITﬂHY/Iﬁ, KOJIMYECTBO TMAPAJLIC/IbHO UCIIBITYEMBIX nﬁpaauos JOJLKHO OBbITh
YBEIMYEHO.

5.8 VIHTMOUTOp BBONST B COCYA [PU TEMHEPATYPE KCITLITAHWI. B 3aBHCHMOCTH OT PacTBOPHMOCTH
MHIHOUTOPA JOMYCKAeTCs BBOMMTH €r0 B CpELY - IIpH KOMHATHOH TeMmepaType. Ilocie MocTIDKeHms
COOTBETCTBYIOILIEH TEMITEPATYDLI 3ArpyXaioT 06pasiipl, TPH 3TOM KONeGAHWA TEMIIEPATYPBI BO BpEMS
MCTIBITAHUH HE JOJIKHBI IPEBLIIATh + 2 *C. VMeHbIICHHE 06beMa Cpelbl BCIeICTRHE HCITAPEHHUS He OIKI0
nipeRbIuiats 1 %.

5.9 BpeMs Havana MCTIBITAHUI OTCUMTHIBAIOT C MOMEHTA MOIPYKEHHUS 06PA3LOB B PacTBoOp.

Heobxonumo cTporo KQHTPOIMPOBATS (OTKIOHEeHHS He Gorce 5.%) TOUYHOCTD TONIEPKAHUS 3a0aHHBIX
TIAPaMETPOB 1 COCTAB KOPPO3UOHHOM Cpefbl (KOHIEHTpalMsi MHIMOHTOPa, coneit, pH). 5

5.10 Inst KoMW4ecTBEHHOM OLEHKM MHIHOMPYIOLIEH CIIOCOBHOCTH 10 TO Xe IIPOrpaMMe IPOBOIAT
MCIIBITAHUS B KOPPO3HOHHOM cpee 6e3 10GaBKy WHrHGHTOpA,

5.11 CpaBHUTENLHYIO OLEHKY 3AUHTHOM CIIOCOGHOCTH PAZMHIHEIX MITHGHTOPOR IPOBOLAT IIPH 25
u70°C.

OrperieneHye 3a1UMTHOM CIIOCOBHOCTH BHOBE CO3NABAEMBIX HHTHGHTOPOB MPOBOMIT fIpH 25 °C.

3&U.WKTHy!O CIOCOBHOCTL TIpu T[D}:(G()pe ONTUMAJIBHOI'O KHI‘HGMTODE UL cpenbl 3aJTaHHOI0 COCTABa
ONpPEAC/IIOT IIPH TEMITEPATYpe €€ 3KCIUIyaTalluu.

5.12 DddexTnuBHOCT MHTUOHUTOPOB B AMHAMMYECKHX YCIOBHAX MPOBEDSIOT B UUPKYIALIUOHHON
YCTAHOBKE CO CKOPOCTBIO ITOTOKA, COOTBETCTBYIOMIEH 3KCIUIYATALKMOHHBIM yeinosuam TOCT 9.502.

5.13 Ilpu ompefeneHMM 3aWMTHOM CIOCOGHOCTM BHOBh CO3IABAEMBIX MHIUOMTOPOB, €CMU HeT
HUKAKHX PEKOMEHAALMIE OTHOCHTEBHO AU THBIX KOHIIEHTPALIMI, Lie1eco06pasHo MPOBOAUTE HCITBITAHIS
B pactsopax 0,001 Moms/mm3.

JoryckaeTest IPUMEHATD APYTHE KOHIIEHTPALIHMH, eCII 5TO 0TBeYaeT HA3HAYEHHIO HHTHGUTOPA.

WHru6uTop B3BEIIMBAIOT ¢ MOTpeurHocTsio + 0,0002 r.

5.14 TIpu cpaBHUTENBHOI OLEHKe MHIHOMTOPOB KOHLEHTPALMA IOMKHA GBITh HE MEHEE ONTHMATE-
HOM 3aUUMTHON Mist Kakmoro. ONTHMATBHYIO 3AIIMTHYIO KOHIEHTPALMIO MHIMGHTOPA (KOHLEHTpAaIws,
BBIILIC KOTOPOi 3(Q(EKTUBHOCT HHTMGUTOPA HE YBEIMYMBACTCSI) HAXOMAT OTBITHEIM TTYTEM.

5.15 TIpu onpefeneHuu CTENEHM YHHBEPCATHHOCTH HHTUOHTOPA META/UTBI W CIUIABBI [OABEPraloT
HCTILITAHUAM B BOAOIPOBOAHOM BOIE, MOMETHHBIX PACTBOPAX H TEXHOJOTMYECKHX KUIKOCTSIX.

VIHrHGHUTODEI, To/UIeXaniue UCIBITAHMSM, IOMKHBl COOTBETCTBOBATE TpeGOBaHUAM HOPMATHBHOM
JOKYMEHTALHH HA UHIHOUTOD KOHKPETHOTO THIIA.

5.16 BbiHY:KIEHHBIE TTepepIBEL B HCIIBITAHKSIX, IpeBbiluaoune 10 % oBIIero BpeMeH UCTBITAHUIA,
NPETYCMOTPEHHOTO MpOrPAMMOH, NOLKHBI ObITh 3abMKCUPOBAHBI M YYTCHBI IPH OLCHKE 3ALUUTHOM
CIOCOGHOCTH.
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6 OO0paGoTxa pe3yIbTATOB HCHBITAHMA

6.1 CpaBHeHMe 3AIIATHOI CIIOCOGHOCTH HHIHGHTOPOB MPOBOMAT [0 PE3Y/IBTATAM, MONYUCHHBIM TPH
UCTIBITAHMAX UHIUBUTOPOB Ha 06pa3liax OMHOIO M TOTO XK€ METANNIA B KOPPO3MOHHOMN Cpele OMMHAKOBOTO
coCTaBa MU ONHOI U TOH Xe TeMITEPaType.

6.2 KoadbdHuimeHT TOPMOXEHUSA KOPPO3UU ¥ PACCYUTHIBAKOT TT0 (hopmyte

(69)

rae [ — CKOpOCTh KOPPO3HH CEpPUH 00pasIioB B 2MeKTpouTe 6e3 HHIMOUTOpa, ONpesieleHHas TyTeM
M3MEpeHUs Ha MHAMKATOpS TOJEAPU3ALIMOHHOIO COMPOTUBIICHUA, MM/l‘()Jl;
[ — cKOpOCTb KOPPO3MM CEPHM OOPasLOB B 3JIEKTPOJIUTE C WHIUOMTOPOM, ONpPEAC/ICHHAd HA
MHIMKATOPE MONAPUIALMOHHOTO COTIPOTHBIEHUA, MM/TOM.
6.3 CreneHb 3aLuuThi 7, %, BEIMUCIAIOT IO dopmyte

IT"- 100 =(1 - ‘]} 100. @
A

v,

TIpu atom, eciu z = 100 % — oteyrersue koppoaun (I = 0); z = 0 — otcyrerpue samuTsi (f; = I);
7 < 0 — cTumyaupoBanue kopposuu (f < 1); 7 > 0 — 3amemnerue Kopposuu (1 < f).

6.4 Eciu MHTHGUTOP KOPPO3MH YIIEPOLUCTON CTAIM CHILKAET CKOpocTh Kopposuu Ko 0,05 MM/rox,
OH CYMTAaEeTCs YIOBJIETBOPHTEILHBIM U MOXET GBITH IepenaH /sl NPOBeAEHUS 3KCILTyaTALMOHHbBIX MCIIBI-
TaHWH.

ITpu 06paboTKe pe3y/sTaToB UCIIBITAHMIT HCMIONB3YIOT METON MaTeMaTHyecKol o6paGoTku (puio-
xeuue B).

6.5 B pesynnrare MaTeMaTHUecKoi oGpaGOTKM ONpeNe/sioT cpeiHeapubMETHIECKOE Pe3yIbTaToB
Cepuu U3MEDEHHIT, CPEIHEKBAMPATHIECKYIO OIIUOKY, UCKIIIOYAIOT IpyObie OLIMOKY H3MEPEHU, PACCYMTHI-
BAIOT MHTEPBATLHYIO OLEHKY OIpEAEICHIS KOd(hOUIMEHTa TOPMOKEHUS U CTETIEHU 3aTIUTEL.

B crygae mpoBeNeHMs CPAaBHHUTENBHOM OLEHKM 3alIMTHOH CIIOCOGHOCTH DPAasHBIX WHTHGUTOPOB
OIPEE/SIOT HATHIME CTATUCTHIECKU 3HAYMMOMN PA3HMLIBI MEXIY HUMK.

7 Odopmaenne pe3yrbTaTOB HCHLITAHMIA

PeaynLTaThl MCIIBITAHMI 3aHOCAT B NPOTOKOJ, KOTOPBIH JOMKEH CONEPXKATh:
MapKy HHTHOHTOpA;

MapKy CTAIM U PEXHM ce TepMoo6paboTKH;

€r1oco6 MOATOTOBKY ITOBEPXHOCTH;

OpraHH3aLIo, PaspaboTaBLIyI0 HHIMOMTOD;

hopMy U 9uCiI0 0Gpa3IoB UL UCITBITAHUY;

KOHLIEHTPALIMIO HHIHOUTOPa;
COCTAB U TEMIIEPATYPY PaCTBOPA;
YHCJIO HCIIBITAHMI 1 00pasuoB;
TPONOJIKMTEIBHOCTD HCIIBITAHUHM;
3aKTIOYEHUE O LIEIECO00PA3HOCTH (!

Ya3HOCTH) P SKCIyaTaAUUMOHHBIX UCIBITA-

@®opMa MPOTOKO/IA MCTHITAHUIA MPHUBEIEHA B PIIOXKEHUH .

8 TpeOosanusi 6e30MaCHOCTH

8.1 Ipu paboTe ¢ MHIMKATOPOM IOJIIPH3ALMOHHOIO CONPOTHBIICHWS HEoOXOAMMO coGMoaTh
TpeGoBanus anekTpobesonacHoctr o F'OCT 12.3.019.
8.2 TIpu MpoBexeHUH NaGOPaTOPHBIX MCIIBITAHNIT HHTHGMTOPOB JOJDKHBI COBITIONATRCS TpefoBanms
GesomacHoctr o TOCT 12.1.007 1 canurapHo-rurHenudeckue Tpebosarus mo TOCT 12.1.005.
8.3 Omepauuu, CBS3aHHbIE C MOATOTOBKOH MOBEPXHOCTH 06Pa3LOB, CHATHEM NPOAYKTOB KOPPO3UH,
4 TAKKEe C NPUTOTOB/MEHUEM DACTBOPOB KMCIOT M INENOYeH, HEOOXONMMO MPOBOLMTH B IIOMEUIEHMUAX,
5
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060pyIOoBaHHbIX 06MIE06MEHHOM BeHTWIILHe . MCTOUHIKI HUI BPEXHBIX XV KIX BELLIECTE U
MBI JO/DKHB! 6biTh 0GOPYNOBAHBI MECTHOM BCHTHIIALMEH 1O TOCT 12.4.021. :

8.4 TIpegensHO AOMYCTHMBIE KOHUEHTPALIMH BPEJHBIX BEIISCTB B BO3AYyXe paﬁoqeﬁ 30HBI HE TOJDKHEI
TIPS Th HOPMATHBOB, HBIX MUHUCTEPCTBOM 30DABOOXPAHEHMSI, CAHHTAPHBIX HOPM ITPOeK-
TUDOBAHNS IPOMEIIUTEHHBIX npemnpusTuit mo FOCT 12.1.005. E

8.5 PaGoThl c PAacTBOPaMM CEPHOI KMCIOTHl M PACTBOPUTCILIMH CIIEIYET MPOBOIUTL B mkadax ¢
BLITSOKHOM BeHTWLinueir. Bo uabexkaHue Bo3aeHCTBHA BPEIHBXX BEILIECTB HA BEPXHME [IBIXATENLHBIS IyTH
H KOXY MCTIONB3YIOT CPeACTBa WHIMBHIYATBHOM 3alUThl (MEPYaTKH, TACTSI U Ap.).

8.6 KOHUEHTDALHs NapoB PacTBODHTENeH B paGoucit 30HE He MODKHA MPEBBILATH [PEXEIBHO
ICTYCTHMbIX KOHIEHTPALIMH, YCTAHOBICHHBIX B TOCT 12.1.005.

8.7 Juua, paGoTaroltue ¢ HHIMGHTOPAMH, TOIKHBL GBITE OGECTICUCHBI CIIELIOMEKIOH 1 CPenCTBAMM
MHIMBHIY2IBHOM 3awuTsl B cootseTcTBHE ¢ TOCT 12.4.034 ¥ HeHCTBYIOILMMHU THIIOBBIMM OTpPacTEBEIMU
HOPMAaMH.

8.8 K mpopeneHHI0 paboT 1o HCIIBITAHHAM MHIUGUTOPOB IOIMYCKAIOTSSA JIMLA, [IPOLUSALINE HHCTPYK-
Tax O HpaBwiax Ge3oNacHOCTH W paboThl B XHMITIECKHX J1aBopaTopUsIX, OCBEJIOMJIEHHBIE O CTCTIEHH
TOXCHHOCTH [[PUMEHSEMBIX BEIIECTB M CTI0COGAX 3AIUMTBI OT UX BO3CHCTRHA.

8.9 JIuua, paGoTamonmie ¢ MHIHOUTOPAMH, MOUTEXAT MEPUOAMYECKOMY METMIHCKOMY OCMOTPY HE
peXe OJ[HOTO pasa B IOl
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TIPUJIOXEHHUE B
(crpaBouHOC)

Ma oCpadoTka JIbHBIX JAHHBIX

B.!1 Hcxmouenne rpyObix OMAGOK H3MepeHyi

B.1.1 Tpu ycpemenuy BenudHBl [ i uﬁpasuma ofHOH cepuu* HeOGXOOUMO TIPEIBAPUTENLHO 0GHAPYXKHTE
. ACKITIOYHTS 1€ IIPOMAxH B 1 ¢ nomowbio kputepus [lopene.

T1pOMaXoM CYHTAIOT M3MEPEHNC CAWHHYHOTO 3HAYEHNA /, TIPH STOM BePOATHOCTb OLIMOKH HE TIpeRsiact 1/, n,
e n — 0GbeM BEIGOPKH (YO U3MEPEHHUH Ha TOYKY, THCIO MISHTHYHEIX 0GPAsLIOB B CEpUU).

B.1.2 Jlna o6HapyXeHWs POMAXOB HAXOIAT MPEIebHYK OCTATOYHYIO IMOIT b TIEP!
Jnpen, n ARHHOI cepuy TIo opmyITe

Japen 1 = La Spo (B.1)

rae L, — xpurepuit [Hosene, S, — cpeaHeKpanpaTiieckas OLMOKA IaHHOM CCPHH M3MCPCHHMI.

)lrm fnm o PacCcYHTaTh CP HuecKoe 3HaueHue / n YECKYIO
OIKOKY JAHHOM CEPHU H3MCPEHHIL
B.1.3 C THYIECKOS J IaHHOM CCpHUU BRIYMCASAIOT N0 hopMyne
Tl
= ~—n’v" s (B.2)
e WHIEKC i — TOPsAKOBaI HoMep o6paslia B cepyH M3 71 06pasLoB.
B.1.4 Cpennexsanparuyeckylo oUMOKY IaHHO# cepun i no ¢
= (B.3)
e fy =1 , 1 — OCTATOYHAS TOTPELIHOCTD i-TO €MHUMHOIO U3MCPEHUs (MOIYITh 3TOM BETHYMHEL).
io Iﬂcscﬂc L, 3aBHCHT 0T 06beMa BRIGOpKH (tabmuua B.1).
Ta6auuna B.l— 3uaychns xputepus Ilosere
n 3—4 5 6—7 8—9 10—11 12—15 20—-30 ]
L, 1,6 1,7 1,8 19 2,0 2,1 . 2,2

B.1.5 OGHapyxeHHe IMPOMaxoB B JAHHOH CEPHM HIMEPECHUH

CpaBHUBAIOT f;wm q © KOXIHIM eIMHMYHEIM 3HAYCHHEM f,T' - IlpoMaxoM cuuTaeTcs Ii’ n» 1A KOTOpOTo
j;, n” j_;}pem n

Ecm

He ¢ TO BCE I Iu S, (a Taxke n) Wi JAHHOH CEPUM CUHMTAIOT

N06POKAYECTBCHHEIMHU.

Ecnu npomax oGHApYXeH, TO COOTBETCTBYIOLIEE 3HAYEHHE I,' » OTOPACHIBAIOT H CHOBA TIPOBOLSAT obHapyXeHHe
POMAXOB.

JloTiycKacTes MCKITIOUEHHE TOBKO OJHOTO [poMaxa B cepHH. Ecii npoMaxoB o6HapyxeHo Golee OIHOTO, TO
BCs CEPMSA CUMTACTCH COMHMTENBHOM, AedexTHOR. CepHIO ClenyeT CYMTaTh HENEHCT " HYXHO
TIOBTOPHTE. -

Bo Beem i n, 1, S, D T. €. TIpOLIEn-

LIMMH TIPOBEPKY Ha OTCYTCTBHE IIPOMAXOB.

B.2 O ONEHOK ]
B.2.1 Bumy HeusGexxHOro HTa/TbHbL I st T "0 MeTaa
[PV CPABHEHHH 3alMTHOrO JCHCTBUS HHTHOHTOPOB i Th HCTILITAHMH € y4eTOM HX

* 3a cepHio NMPHHMMAIOT COBOKYITHOCTb 0GPA310B, H3rOTORIEHHBIX W3 OHOrO METAUIA, MOATOTORIEHHOTO Mo
OIIHOW TEXHONOTHH, M HCTILITAHHBIX B OMHAKOBBIX YCIOBUAX.
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MOTPRIIHOCTH. DTH HHTEPBAIbHbIE OLEHKM BETHYUH APH 32AHHOMN HANEKHOCTH (XOBEPHTENBHOI BEPOSTHOCTH) 3TN
OLCHOK «.

3HaveHHe o YKa3HBAIOT NPH KaKiof MHTEPBATbHOM OlleHKe.

B.2.2 Bsif0p 1OBEPUTETBHOM BEPOATHOCTH

JIOBEPUTETBHYI0 BEPOATHOCTE P RHIGMPAIOT B 3aBHCHMOCTH OT TpeSOBaHMi HANEKHOCTH B KOPPOSHOHHOM
oTI JL1st 00601 HAZEKHOCTH JOBEDUTEIBHYIO BEPOSITHOCTD BrI6HpaloT 0,95; 0,99. B ciryuae npumereHis a1a
HCIBITAHKA 0OpasiloB TEeXHHUECKOH YIMepoancroll cramu pexomerayerca P = 0,75. 3HaucHUs ODEpPHTETBHOI
BEPOHTHDC?‘H He C [YET Tpey Tb BBUAY 3 A TIPH 3TOM LIUPHHLL JOBEPUTE/IBHBIX HHTEepBAIOB (T. €.
CHIDKEHHA TOYHOCTH PE3Y/IBTaTOB). YPOBEHD SHAMMMOCTH ¢ DACCYMTHIBAIOT [0 dopmyne o = | — P.

B.2.3 BLIMHCIIEHHE MHTEDPBATBHLIX OLEHOK M3MEPEHHH CKOPOCTH KOPPO3HH

By=ty - S, N, (B.4)

Iae A; — TOIPEUHOCTD B oni:eue,ielltxn CKOPOCTH KOPPO3HH;
#' — 106POKAYECTBEHHOE MHEIO 0BPA3LoB R AAHHOM CEPHH M3MEPEHUIT;
S, — DoGpoKaYecTBeHHOE 3HAUEHHE CPEIHEKBA/IPATHUECKOH OWMGKH 3TOH cepuy;
t, 7~ TAB/MYHOe 3HaYeHue KpuTepHa CTLiofeHTa (TaGamia B.2)

Tabunuua B2 — 3navenus kpurepus CrhiofeHTa

[
f | f oy TIpH &
i f* 7 778 “ ry —
2 0.9 > 075 0,05 . 3 0,025 \

F 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 2,1318 1,3444 2,7764 3,4954
[ 5 2,0150 . 1,3009 2,5706 3,1634
| 6 1,9432 1,2733 2,4469 2,9687
| 7 | 1,8946 1,2543 2,3646 2,8412

8 ’ 1,8595 1,2403 2,3060 2,7515

9 ‘ 1,8331 1,2297 2,2622 < 2,6850

10 1,8125 1,2213 2,2281 2,6338

11 1,7959 1,2145 2,2010 2,5931

12 1,7823 1,2089 2,1788 2,5600

13 1,7709 1,2041 2,1604 2,5326

14 1,7613 1,2001 2,1448 2,5096

. 15 1,7530 1,1967 2,1315 2,4899

| 16 1,7459 1,1937 2,1199 2,4729

17 1,7396 1,1910 2,1098 2,4581

18 1,7341 1,1887 2,1009 2,4450
[ 19 1,7291 1,1866 2,0930 2,4334 B
L 20 1,7247 1,1848 | 2,0860 2,4231 u

*f— uncno crenexed cBoGoOmLI, f= n — |

TIpH MOBTOPHLIX HM3MepeHusX (UCTILITAHHSX) DEayNbTaTsl, MOMYYeHHBIE NpH OTHMX 1 Tex Ke YCIIOBHSAX,
YCPEAHAIOT JUISl TPYTIN MOEHTHYHEIX CEPHIA.

TIOrpenHOCTS CpeaHero U3 CPEIHIX 1A SToit TPy A, 6yneT npuGIManTENLHO PaBHA cpenHeapHPMeTHYEC
KOMY M3 TOIPEUIHOCTSH YCpeaHAeMBIX CepHil (A), ecny T TE/IbHO PaBHLI 3TUX 1 cepuit (Bombluas
TOYHOCTL W3MEpeHHii).
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JInA Tpynnsl 9THX CEpHH TMpH TOH XK o

(B.5)
(B.6)
n . . VY LK
Z(/ TF i ‘ s e TERA ) s
11¢ k — MOBTOPHBIE H3MEPEHHS (HCTIEITARMSA) PEIYIBTATOR, MONYHEHHMIE IPH ORHX M TeX Ko YCTOBHAX.
B.2.4 UnTer VIO OLEHKY b 1TA TOPMOXKEHHSA KOPPO3HH MPH TOH Ke HAACKHOCTH BEMUCIFIOT 110
(opmyne . N
3 A 2 \f E
A 172447 I§ "
S (B7) _

I

JloBepHTC/IbHEIE HHTEPBATB Y CHMMETPHUHbL OTHOCHTEILHO HaliICHHOTO 3HAYEeHN 72

HWKHSAS TPaHHLA Y_ =Y = AY;

BEDXHJIA TPAaHUIA Y, =7+ Ay.

B.2.5, PacyeT MHTCPBANBHOMN OLIEHKH CTENEHH JALMATHL 2

TTOBCPUTENLHBII HHTEPBAT JUIA Z BCCTIA ACHMMETPHUCH 1 Cro HeNbaA OTPORCMTE Kak 7+ A, BRUIY HETHHEHHOM
CBSIIM MeXIY Z M 7. JIOBEpUTENBHDII HHTEPBAN VLA Z OMPEAC/AIOT 11O opMymam

L:[I—%}-IOO%; (B8
z= (1-~1v) 100 % . ®9

CTeneHb 3alMMThi NPEACTABIAIOT

7 (uncnio); z_ (tmcno) < z (6yxea) < 2y (uncno)

B.2. 6/\UDHMCH516MLIS MHTEPBATHI OLIEHOK TIPH CPABHEHMH 3¢dbeKTMBHOCTH HHTUGUTOPOB

Paz:mqm MeXay ABYMs MHTHOHTOPAMH (mexay AByMs b’ Y)An B CTATUCTUYECKH
3HAUMMBIM, ECTH

Toacu ™ To, >

Tlle YHCTO cTencHell cBOGOMBI f PACCYMTLIBAIOT O GopMyIam

= _2 B.10;
(S,?A/MA)Z (S,?B/na)l e

¥
ng+1 np+1

(B.11)

Wnpexenl A 1 B 0THOCATCA K ABYM WHTMGHTODAM, B3ATHIM I CpaBHEHHA.
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Ecmu ¢ >, /g, TO MOXHO YTBEPX/aTh C BEPOATHOCTBIO, PABHOK &, YTO pasmuuMe Mexny MHruGuTopaMu A
i

‘pact

u B peansHo.

Tpunep MBIX JARHBX

B pezymuTate ucrsItaHmit 06pasuos B Bofie ¢ JIBYyMA HHTMGHTOpaMH 4 W B momyueHs! Cleyioume 3Haverms I;

nHrubnTop A: 0,0086; 0,0099; 0,0071; 0,0104; 0,0092 Mm/rox;
nHruburop B: 0,0074; 0,0070; 0,0063; 0,0078; 0,0086 MM/Tol.

Crarucrireckas oGpaboTka p TOB NPOBOAWTCS B M TopsiIKe.
1 Mexmouenue rpyGhix ommboK uaMepenyit
1.1 O HYECKOT0 JIaHHOM cepHu
_ =z
7 in
n

n

TIe 1 = 4HCNI0 06Pa3LoB.
Jinst uHruburopa A4:

= 00 0,007
[A:0,0086+0, 99 + 0,00 I+0,0104+0,00927:0,0;;52=0’0090.

5

s urruGuropa B:

7. 0.0074+0,0070 +0,0063 + 0,0078 + 0,0086 _ 0,0371
= 5 =75

Iy = 10,0074,

1.2 Onpenenenye cpeaHeXBaapaTHYECKON OLIMOKH TAHHOI CEPUH HIMEPEHMI

Jnst wHruGuropa A:

s [ (0,0090 - 0,0086)% + (0,0090 - 0,0099)? + (0,0090 — 0,0071)% ‘
on = 51

~ a _ 2412
, 0,009 0,0104);5010090 009D _ 4 0013,

J1a uHru6uTopa B:

S - [ (0,0074 - 0,0074)2 + (0,0074 — 0,0070)2 + (0,0074 — 0,0063)2 .
o 5-1

. (0,0074 - 0,0078)2 + (0,0074 - 0,0086)?

172
T 1 - 0,000,

1.3 O6HapyxcHue pOMaxos B JaHHOM CEpHM W3MEePeHMIt
Sipean= Lo Sy
Hna vruGuropa 4:
Supen 4= 1,7-0,0013 = 0,0022.
Tl uHru6uTopa B:
Supea, 5= 1.7 - 0,0009 = 0,0015.
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2 Onpenenenie HHTEPBAILHEIX OLEHOK 3 beXTHBHOCTH HHTHOHTOPOB
Pacuer segetest 11 o = 0,05; f=n— 1, f=4,1, /= 2,5706.

A=ty g S/

s warn6uropa A:

ay,=2,5706- 0,0013/45 =0,0015.

Jina usrubutopa B:

a;,=2,5706 - 0,0009/5 =0,0010;
1% 4, =0,0090 £0,0015;

Ty 4;,=0,0074:£0,0010.

3 Pacuer UM /i OLICHKH b T4 TOPMOXKCHHS KOPPO3HU TIpH TOH KE HAUCKHOCTH

JInA JaHHOM cepuM MaMepeHHH CKOpOCTh PACTBOPCHHS obpasuos B Boe Gea MHTHOUTOpA 70:

Ty £ 8y, = 0,0940 +0,0047.

T uurubutopa 4

0,0940 _
t4=igogn = 104H-
Jinst nuruGuropa B:
0,0940 _
15=g'oa7a = 127027

Jis unruGuropa 41
0,00472 - 0,00907  0,00152 - 0,09407 _
e 0,0090% -

V17,8929 - 10"+ 190,9371 - 10710
d d =1,7841.
8,1000 - 107 ’

Jlna wuruéutopa B:
-
A V70,0047 - 0,00742 + 0,0010% - 0,0940% B
Tas 0,00742 -

V12,0965 1010 + 86,6016 - 10710

=1,8142.
5,4760 - 10~ ol
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st nurubutopa A:
Ya=Vg-4 = 10,4444 - 1,7841 = 8,6603,
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