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ME XK TIOCYAAPCTBEHHBH CTAHIAPT

Enunas cucTeMa 3alMThI OT KOPPO3HH H CTAPEHHS

NHI'NBUTOPLI KOPPO3UU METAJLIIOB
JJIA BOAHbBIX CUCTEM

DIIEKTPOXHMHYECKMII METO onpeaeeHus
3AMMTHOMH CIOCOOHOCTH

Hynauwe odumaisioe

B3 1—2001

MEKIOCYIAPCTBEHHBIA COBET
MO CTAHIAPTH3AIIHH, METPOIOIHA H CEPTHPHEAITHH
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[peauciosae
[ PAZPABOTAH lNocynapeTRen O METACLIVPTHYEC KON akatemueil Yrpann
BHECEH Komurerom YEpaHHLl 00 BOMPOCAM CTAHIADTHIALHH, METPOIOIHE H CepTHHHKAIHH

2 NMPUHAT MesrocyiapcTReHHEM COBETOM M0 CTAHIAPTHIALNH, METPOIOrHH H CepTHRHEALIHK
(npoTokoan Mo 16—499 or B oxtadpa 1999 1)

34 NPHHATHE [P0 MOTOCOBATIA:

Hanmenonznne rDL'}'IJJPL'THu Hawme nosanne HuinsHw hHEr wlﬂ.l!il. no L'Til]ll'lﬂr.“ HiamH|
Acepbaimsanckan Peonvimnka AdroccTaHAAPT
Peenyinnes Apmenns APMIOCCTAHIAPT
Pecnyinnea Beaapyck Mocerangapy Pecnyfnursn benapycn
Pecnyfnmea Kamxorae lMoecrunnapr PecnyBnuks Kagaxcran
Kuipraasckas Pecroyhomka Kruipreacrasapr
Peonyinnka Moanosa M oo TaR AR
Poccuilckan Deaepauns lNoecransepr Pocoun
TypraenncTan NARMGCHHCIEKNEH « [y PRMEHC T HIAPT IR E >
Vrpanma lMocerannapr ¥kpumsn

3 [Nocranommerdnes [OCyIAPCTESHHON KOMHTETA 10 CTAMIAPTHIALHHA M MeTpoIorkg o1 19 texkabpa
2 r. No 385-cr mexrocyvaaporeens il cranmapt DOCT 9.514—99 poenen HenocpelcTRSHHD B KAYECTRE
rocyaapcTeed noroe crasnapra Pocemitckoi @enepauns ¢ 1 ausapa 2002 r.

4 BBENEH BIMEPBBIE

@ MK WMimarenscreo crangapros, 2001

Hactomuuil cTauiapT He MO#eT GLITE MOMHOCTLIG HAH YACTHYHO BOCNPORIBEEeH, THPLAHMPOBRAN M
pACTpOCTRAHEN B KauecTne OfHLIHAALHOTO WATaHMd Ha TeppuTopun Pocouiickoii Menepaun Gea paipe-
wenud Nocctanaapra Poccun

It
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M E KT OCY 1 APCTUBEBEHH b @ CTAHIADPT

Enunas cHCTEMA SAIUHTE 0T KOPPOIHH W CTAPCHHS

HHIMEUTOPBHI KOPPO3HH METALIOB
[L151 BOJAHBIX CUCTEM

MACKTPOXHMHYECKHH METON ONPEIENCHHS JIHTHOR CnocodnocTH

Unified svstem of corrosion and agemg protection. Commosion inhibitors of metals for water systems.
Electrochemical method of prvtective ability evaluation

Jara sneoennn 2002 —01—01

1 ObaacTs npuMeHeHHA

Hacromumdil cTanpapt pacnpocTpaHaeTcd Ha HHIHOWTOPLL, NPHAMEe HEeMBe B BOOHLIX cHeTeMax ¢ pH,
CUTHIKHM K HEHTPANBHOMY, H YCTAHARTHBIET MeTod NabopaTopHLY KOPPOIHOHHLIY HCTLITAHHE nmyTes
HIMEPEHHA CKOPOCTH MMEKTPOXHMHYECEOH KOPPOIHH MEeTALTE NPH BOINSHCTENN Ha HErD BOOHON CHCTEMEL,
CoAepRAlIed HHTHBHTOP.

MeTon HeNBITAHHA, YCTAHORTEHHBIR HACTOALMM CTAHAAPTOM, HCIOILIVEYT JLU1E:

- CEPTHOMEIENH HHTHOHTOPOR,

- MOAYYEeHMA CPABHHTENLHON OUeHKH IHTHON CIoCoBHOCTH Pa3HLIX HHIHOUTOROR,

- OOPEReneHHA JAHTHOH cnocoDHOCTH BHOBL paspaboTaHHbIN HHTHEHTO PO,

- MoAB0opa OOTHMATLHOTO HHMMGHTOpa 0714 cpesld 3a0aM oro cocTaBa;

- OOpeIeleHHd CTEMEHH YHHBEPCANLHOCTH QUHOTO WHMHOHTOPA 10 OTHOLWEHHID K PauiHaHBLIM
MEeTALTaM]

- BLIARICH WS o0IACTH OPHMEeHeHHA (TEXHOTOTHYSCKHE MApaMeTpE KoPRoIHoHHoH cpensl coCTan,
KOHUSHTPALMA, TeMISpaTyPa) oaHors i TOro e WHrHOHTOopA.

B KadxnoM KOHEPeTHOM cTyuie paspabaTeiBaioT NPOrpasay HEMHMTAHMI, B KOTOpPoH YRaAZLBAIOT UeNh
MCTILTANMA, THN H COCTaR HAMHOMTOPA, MeTLll obdpaiua, KOIMUecTno, opMy H pasyep oDpailos,
OPOICUEAMTENLHOCTE HCTIBMTAHMN, COCTABR Cpedkl, TEMIMEPATYPY H KOHUEHTPAHID HHTHEHTOPA.

Cranpapt He pacnpocTpaHaeTed Ha HHTHOHTOPE [0 J40HTe MeTALI0OR H CIUAROE, paloTaloumy noa
HATIPAREHHEM, 3 TAKME YYBCTEHTENBHBLIX K KOPPOIMOHHOMY PACTPECKHEIHNHIO, MEXEPHCTAANMTHON M
PACCAAHBAIOILEN KOpPPOIHIAL

2 HopmaTHBHBIE CCHLIKH

B HacTodles CTANAANTE HCMOILIOBANE CCRLUIKH Ha CASAVIOUIHE CTANIAPT:

MOCT 940240 EnvHag cMCTEMA TAIHTLE OT KOPppodny M ctapedid. [MoiroTonka MeTAUIHYeCK Y
MOBEPXHOCTER Nepel OKPaLLHBAHHEM

MOCT 950252 Envuas cHCTEMA JAUIHTLL OT KOpPPO3IdK # crapedda. HHrudHTOpeE. KopposHM
METALIOR I8 BOJAHEY CHCTEM. MeTonn KopposHoHHEX HCILITAHMWR

MOCT 950586 Enmnas cHcTema JEWHTE OT Kopposdi o crapennd. HurnGurope! KncmoTHoi
KOPPOIHH. MeTooll HCIETaHHs IIHTHOR cnocoBHOCTH NPH KHCIOTHOM TPARISHHE METAI08

MCT 9905—82 Envmas cHcTeMa 3JAMIATEL OT EKOPPOIHA H cTapeHnda. Meroonl KopposHoHHBIX
e Tansid. Ooupe Tpebosanna

MOCT 12.1.005—88 Cucresa crasgapron GesonacHocTd Tpyia. OOGWHe CaHHTAPHO-THIHEHHYECKHE
TPeGOBAHHA K ROBOYXY patouel 10HEI

MOCT 12100776 Crcrema cTauaapToR OeaonacHocTH Tpyaa. Bpeaunwe pewectsa. Knaccudpmka-
UHA W oobmne Tpeforaind GeannacHOcTH

MOCT 12.3.009—=80 Cacrema crangapros GelonacHocTy TRy, HCnuTanmg 1 u3MepeHns eKTpH-
yeckue, Obwne TpefomaHHa De3onacHocTy

“mlﬂt*ﬂtlll,m
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OCT 124021 =75 CucTeMa CTaHIapToR Ge30NacHocTH Tpyaa. CHCTEME BeHTHISIHONHIe . (Duine
TPeDORAHAA

MOCT 12.4.034—83 Crcrema cTaRIapTon Ge30macHOCTH TpyIL. CpercTia #HIHERIVATEHOR 120 N ThE
OPTAHOR JLXAHHA. Kaacc hHKaluHa H MapEHpoBK:

MOCT 260379 Aueron. TeXHHUECKHE YCIOBHA

MOCT 278973 Wepoxoparocte nopepxuocTit. [lapaserpisd 0 XxapakTepHcTKd

MOCT 3936—76 CHAMEareIs TeXHHdeckui, TexHHYec ke YeIonHA

MOCT 420477 Kucaora cepuan. TexpnueckHe VoIoBHH

[OCT 43268—77 Harpsa rHipooxHck. TexHHYeCKHe yYCIOBHA

MOCT 670972 Boga IMCTHUTHpOBAHHAA. TexHHIeckHe VeIOBHS

MOCT 1202676 bymara s TpoBaILHaR TabopaTopHan. TexHHYeckHe VCTIOBH

MOCT 24104—8% Becrl naboparopHele 0DWere HAIHMAYEHHA W obpasuwoskie, OOUHE TEXHWYECKHE
YEIOBHA

MOCT 2533682 MMocyaa n ofopylopadie N1abopaTopieie cTeEIHHHEE. THITH, OCHOBHEIE TApAMEeT-
Pl H pasmMep

3 Cpenctea AcnuiTanuii B BCOOMOTATEILHLIE YCTPOHCTEA

HIIHEATOR TOMAPHIAMHGHHOTD CONpoTHRTeHHA P3]26, paboTaomii no ABviiekTPpoHHON cxeme
HIMepeHMd, WM ere auator. duanason wisepedii ot 1 oo 1 10F Ow, NOTPeiHocTs HIMepenHil
NOMAPHIALHOHHOND CONPOTHRIEHNA He Gonee 5 %, [pHBop anToOMATHUECKH NEPECUHTLIEIET WIMEPIEMOE
SHAMEHHE TIOMAPH SUHOHMOTS CONMPOTHRTEHNA B CKOPOCTE KOPPOIHH, IHATIAZOH HIMEPEHHHA KOPPOIHoH-
HocTH cpedkl 00006 — 30 ws/Toxn.

OOpasip-1IeKTPOEEL (daee — oDpaiuhb) Iocked WAM URIHEpIYeckod (opus, H30IHpORIHHLE
APYT OT ApATA W JaKpeieHHBe B UIEKTPOXHMHUECKYR Sueiiky (npunosenue A).

Becw mnabopatopuee o DOCT 2414 ¢ norpewnocteio £ 0,23 wr {knace 2).

TepmomeTpld CTERHHHEE Aa00PATOPHLIE.

TepMocTaT HIH BOOAHAR GaHA © TEPMOPErEIATOPoM, obecmevHBAIOWINM TeMneparvpy B pabouem
obenme or 25 1o B0 °C ¢ norpewsocTio £ 2 "0,

DrcukaTope no NOCT 25336,

[MHEHLET MIacTMACCOBRI.

Huelika MexTpoXHMHYECKad W3 KOPPOIHOHHOCTORKOMD MaTepHaia, Jydile Geero M3 crewata. Bapu-
AHTEL ISKTPOXMMHYSCEIY 4SSk ANH HIMEPEHHI CKOPOCTH KOPPOIUK NPHBSIEHE! B paicse s b,

Pactoope soneastse no FOCT 9302

AMIKOCTH TeXHOTOTHYeCKHEe BogHble ¢ pH, GaMskey K HeliTpailslHoMy.

Bona pononponomHad,

Bona aucrrmmposandas mo FOCT 6709,

Kucaora cepuas no FOCT 4204,

Auerton no [OCT 2603,

Harpua muapookuch no [OCT 4328,

Crankareas no NOCT 3956,

Kaaeuxii xnoprcTiiil.

Jlak KoppoiHoHHoCTORKHIL

KHCTE BONOCAHAA.

Bymara duusrpopansias mo FOCT 12026,

4 MoaroToBKa K HCOLITAHAAM

4.1 Oriop oGpatmon

4.1.1 Mnockue obpasue HIFOTORMAIDT H3 METATIA WIH CIUAGa, AIA KOTOPOro Npelnoiaraercs
ApHMEHEHHE HCMEATYEMOTo HUTHOHTOpA, MopuMa 1 pasuvephl 0Gpailon NPHBEIEHE B MPHIOMEHHT A,

4. 1.2 Odpaiikl BLIPEIAKT M3 JTHCTA HA PACCTORHHHA He Mefee 200 My OT KpOMEN.

He sonyvekawred obpaiubl © JedesTamy, oDHIpY RS BMHE BHIVATLHO (HAPATIHHL, HIFHOLI, BMATH-
Hid, 3IA00HHLL W T. 1),

4.1.3 Odpatusl B3 IHCTOREY MATEPHANOR PEKOMENIVETCA MOTORMTE LITAMIORKGH.

Topus oOpAIHOE IOTHHE DETE OTHOPeICPORANHLT, 4 KPOMEH 3aKPVETEHE.
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4. 1.4 Unnuuipiueckie o0paiukl BRITAYHBEAKT W3 OpyTkoR, PaiMepul UWIHHAPODR TIPHBEOEHE &
TPHIORSHMM A,

4.1.5 Mapkuposka obpaaos — no FOCT 9,905,

4.1.6 CooTHolmenne ofLeMa pAcTROPE W M10MATH 0fPasos I0MKHO OuITE He memee 10 o' fes’.

4 1.7 Ipu NpoBeleHid HCCHEIOBAHKIE B CAafoarpeccHniLIY CPEOAY H CPemax, He BbI3bLIBIOLUIHY
oBpAs0RANKE MUTTHHIOE HA NOBEPXHOCTH o0paluoR, JAOTVCKIETCH HMX MOBTOPHOE HCMMILIOBAHHE Nocne
NOAFOTORKH 0DPAILOR K HCTBTIHMAM.

4.2 MoaroToska oHpainos

421 Ha nopepxHOCTH O0OPAiUoBE HE DOMMHO DLITE CMATKH, OUATOR KOPPOIMH, OKATHHEL, HeIHO-
POOHOCTEH NMPOKATA, PACCIOEHWI, TPELWHH, NOP, PEKOBHH, MEXAHHYECKHN MOBReRIe M.

[MpH HANHYHH HA 0OPAILAK M3 YEPHEIX METAUIOR H CTUIAROE QUATOE KOPPOIHH H OKATHH LI MX YILNE 0T
ApeanapHTENBHLM TPpagneHnem & 20 %-HoM pacToope cepHol KHCAOTEL, He COTepEaIIeM MHIHBHTOPA, MpH
(50 £ 23 *C no FOCT 9505, Opaiusl NorpykawT § cocyl, obecnedyHBas KONTIKT BCEH NOBEPXHOCTH
OOPASHOE ¢ KHCIOTOH,

Oopasie, NPOTPARTEHHEIE 10 NOTHOM YOATeHHA DEATHHE, TIATENLHO [POMLBAKT B CTPVE BOJAL,
norpyaaioT Ha [0—15 vud n 35 S-iuil pacTeop THAPOKCILIA HaTpud mpu 20 =25 "C 018 HelTpanHsainHmg
OCTATKOR KHCAOTE, BHOEE MPOMBIBAIOT NPOTOMHON BOOOH W CYLLIAT, Kak veazaHo & 4.2.4.

[MoaroToBKa NOBEPYHOCTH OGPAIL0R W UBSTHLX METANIOR | ciuiapos — no [OCT 9402, Crenedb
OYHCTEH MOBEPXHOCTH 00PASHOE OT OKATHHE W NPOIYKTOR KOPPO3IMH — [T,

Ana moIroToBKH MOBEPXHOCTH O0PAILN0B TOTIVCKAETCH MPHMEHATh PARHOLEHHBIE MEXaHH4YecKHe
COOCODEL OMHCTEH.

4.2.2 NMopepxyocTt 06pAsNOR, NOIMOTORIEHHLY ATA HCOLITAWWR, TomdHa GuTE mandwonandoil,
TTapasmeTp wepoxopamocTd Ro — 0,63 — 1,25 mem no FOCT 2789

AonyekaeTes HCNMoNLIOBATE GOPAIULL ¢ o0paboTEOH NOBEPXHGCTH, MPedyCMOTPEHHOH B HOPMITHE-
O JOKVMEHTALME HA HINSNHA KOHKPETHLIX BHIOE,

4.2.3 lNepen HemeTanHeM oDpaIuEl TIHATENLHO TPOMEIBAIOT B OPTAHWYECKOM PACTROPHTENS {HANPH-
MEP AUSTOHE) TAMMOOHOM HAKM BONOCHHOH KHCTERD © MOCTEIyIoWeH NpoMeBEol B HOBOH MOPUHH TOTD He
PACTBOPHTENA. He A0NVCKAeTCd NMPHMEHATE XIOPCoIepRalibe pacToopuTend. Creneye o081 HpHBAHNA
KOHTROTHPYIOT MOTHLIM CMAYHBAHNEM BOJ0H nopepxiocTd obpazua (pacTekaue Kanmy BoAbl) WIH 0o
OTCYTCTEHID Ha i LETpoBLLHO OyMare TEMHEOO NATHA OT KAMMH HCOOBIOBAHHOM PACcTROPHUTENA,

424 Nocne obenaHPHBAHNT OOPOLL CYWAT B CTPYE TOPAYETO BOATYXA (Temneparypa ot 40 oo 50 °C)
B Tewere | 4 WTH BEASPRHBEAIOT B JKCHKATOPE ¢ CHAMKATETEM HAH XIOPHCTRIM KATBLHEM He meHes 24 u.
Oupien e ofpasunl GepyT GUALTPORATLHOH OVMarol Win IUIACTMACCORLIM [THHLIETOM.

425 Ofpasusl, noarotoanedsse 4.2.1 — 4.2 4, jakpenifioT 0 Aepaarelh WIEKTPOXHMHYecKoi
SUEHKH B BEPTHEANLHOM modoxeddd. [IpH 2ToM A00#HLE ODECMEUHBITECH HIOMALNS O0pasuon oT
JepaaTena, ApyT oT ApyTa M OT CTeHOK WIeKTPOXMMHUeckodl adyeliky, a Takwe cBODOAMBI KOMTAIKT C
KOPPOIHOHAGH cpenoll HeH 3UHPOEAHHON 4acTH obpasio.

Pabodell wacTeio TIOCKHX o0paiuon, akpenieHHBX B Ieparene d O0palueHHBIX JPVE K OPYTY,
ARTAETCH HIMPOKAA 4acTh MOEEPXHOCTH. TEUILHAA cTOpOHA W o€ CTOPONE VIKOH dacTH obpasuon —
HepabouHe.

Paboqell 9acThio UWRITHRIpAYSCKHX o0pasion ARTASTCA BHELIHAR YacTlh UHIHHIPA H HHAHHHA Topew.

Hepaboymwe yacTi obpaluos, HAXOAALHECS B KOHTAKTE C PACTEOPOM, HIOMHPYIT KHCIOTOCTOHKHM
JLAKOM.

4.2.6 Paccroanme mesny obpasiaMi JoLxHo GelTe o7 5 10 8 s, OHo 2000 OLTE NoCTOAHHEIM
BO BPEMA OMETOL ¥ OOHHAKOBLIM 378 Beel CEPHM CPABHHTETLHEY MCIILTAHHR.

4.2.7 lNaockue oGpasiel PACTONArKOT TAKHM 00paios, uTobid paboule (HeHIWIHPOBAHHER) NOBEpX-
HOCTH GLUTH MAPALIeLHEL Mexay coboll i obpaens apyr K apyry. TouHOCTE VETAHOBIE HHA NAapaAIeL-
HOCTH NOBEZPXHOCTH oOpaluos ofpeIeNaeTCl BRIVANLHO.

4.3 PacTeopsl 408 HCHLITANNE

[na npopegeHHa HENBITAHME HCOIEIVIOT MogelLHLe pacToops o DNOCT 9302, pojonpoBoaHysn
BOAY, JHCTHLIApOBaHNYD soay no DOCT 6709 # soavele TEXHONOTHYECKHE #wakocTH ¢ pH, GnrikumM K
HelirpanLHony. COCTAR MCNLTATEALHON CPEdkl BLIGHPAIT B JABHCHMOCTH OT HEEH HCTBITAMKI H IPHPOLL
HHrHGHTOpPA.
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5 IMopanox npogeleHHs HCNLITAHMI

5.1 Cpapu#TenLHYIO OUEHEY FINHTHOH cnocofHocTH paiHLy HHTHOHTOPOE NPOROAAT Ha obpaiuay
UIHOTO DA, MPOLEIIEY OTHHAKOBYIO IOITOTORKY NOBEPRHOCTH, B Ha OAHOM M TOM HE HIIHEATOpe
MOTAPHIANHOHHOND CONPOTHIIEHHA.

5.2 O6pasunl NOLEIIAIOT K HHAMEATOPY NoTAPHIANHGHHOD CONPOTHRIEHHA MPpH NOMOLIM COSTH-
HHUTENLHELY IPpOBOIOLE H HIMEPAIOT CKOPOCTE KOPPOEHI.

5.3 Bo ppewssa nmposenetdd Wisepenii mealxoiHMo HCKTIOUHTE HEKOHTPOIHPYEMBIE MEXAHHYSCKHE
COTPACEHHA WIEKTPOXHMHYec kol aueik.

5.4 HauanoHiidl oTcuerT Ha HAOHEATOPRE NOMAPRHIALHOHHOID CONPOTHEISHMS He VYHUTLIBAIOT, a
VUHTHIERIOT TE MNOKAIAHHA, KOTOPEE KonefoTea okOT0 O0HGH TOUKH HAH CTAHORATCH HeWIMEHMEIMH.

5.5 MNpoaoeEUTeNLHOCTE HENLITAHHA (TI0 NPOrpaMye MCnETadWii) 1oaaia OLITE J0CTATOMHGN 119
VETAHORIEHHA MOCTOAHAGH CKOPOCTH KOPPosHK. Bpema veTaHoRNeHHA NOCTOAHHGH CKOPOCTH KOPPO3IHK
onpeleldaeT COCTAR PACTROPA.

KOnHYeCcTRO IPOMERNYTOUHEN HIMepeHHE JOKHO OLITE DOCTATOMHLIM U5 MOTYHe HHA rpadiideckoi
IARHCHMOCTH sCEOPOCTE KOPPOIHH — BPeMs, HO He MeHee YeThipex.

5.6 [na cpapuHTENLHOH oueHEY JMgeKTUBHOCTH HHTHOHTOPOR JOMYVCKIeTCA BRIGHPATE MPOI0THH-
TEARHOCTE WCHBTAHHE, HCXOOA W3 TEXHOMOTHUYECKOMD EREMedH NPoUecca, U KOTOPOro HCCTenyercH
HHIHGHTOP.

37 KomsecTno 06pasios, HCNMTLHBIEMLIY MTapainensio, JOTAEH0 GLITE He MeHee TPEX.

Ecau mpu Tpex obpaiiax He IocTHraeTod TpedyeMan coracio MporpaMsMe HeNLITaHii JonepuredLian
BEPOATHOCTE PEIVALTATOR MCOLTAHME, KOMHYECTED NAPAIILiLHG HCALMTYVEMBY ODpaILoR AOIKHO DETL
VRETHYEHO.

5.8 MurnbBurop GEOIAT B COCYI NPH TEMMEPATYPE MCTHTAHWE. B 3aBHCHMOCTH OT PEcTROPHMOCTH
HHMHBHTORA JONYCKAeTCH BROOWUTE €ro B Cpedy pH KoMuartnod resneparype. [locne doctHxsenns
COOTRETCTOVIOWEH TeMOepaTyphl 3ArpyHanT o0pasuul, NpH 3ToM KodedaHus TeMepaTyphel BO Gpess
MCTILITAHMH He DOTEHE NPeRsaTh £ 2 °C. Ve sie e ofbema cpeisl BeIeCcTRHE HCIAPEHHA He T0EEHD
NPeBLATE | %.

5.9 Bpeua dausna MCMETAHMN OTCUNTRIBAIOT © MOMEHTA MOTPYAEHAA 0OpAIUOE B PACTROR.

HeofxoamMo cTROro KOHTPOIHPOEITE (OTKA0HEHHA He Bojee 3 5 ) ToUMOCTE MOLIEPHAN A SAIAHHLIX
NAPAMETPOR H COCTAR KOPPOIHOHHON Cpenbl (KoHUeHTRaUna uuruéaTopa, conei, pH.

500 dna koausecTReHHOR OUeHEH MHrHBApYIoILEH cnocobnocTH Mo ToH xe NporpaMsMe npoBogaT
HCTILTAHHA B KOPPOIHOHHGH cpene Be3 aobanky MHruduTopa.

5011 CpasmementHyi oUgHKy JaHTHOR CNOCODHOCTH PatiHai L HHTHONTOPOR NpoRoaaT npy 25
u T C.

Onpenelede WMMTHOR clnocofHOCTH BHOEE COIMARIEMLIN HHTHEHTOPOR NPpoBoaaT nopu 25 "C.

FAWATHYIG CNOCOBHOCTE OpH AOIDOPe OMTHMANLHOTY HHIHOHTOME LTA Ccpelll 3adaiHore cocTasa
OMNPEeNeTANT NP TEMOSPATYPE S8 IKCIUIVATAL .

512 MubekTHEHOCTE MATHOHTOPROR B IHHAMHYECKHX YCOOBUAX NPOESPAIOT B UHPEVIATHOHHON
VCTAHOBKE 0 CEOPOCTLID MOTOKA, CODTRETCTEYIOUWISH JKCTUTVATALNGHHEIM verommam FOCT 9502,

5.12 lpu onpeneseHdy JAIEHTHOH COOCODHOCTH BHOBL COMIABAEMEIN HHTHOHTOPOBR, BCAM HET
HHEAKHY PEROMEHIAMIT OTHOCHTENLHO 3 HTHRIX KOHLEHTPALHEH ., nelecoodpaiie NPOR0IHTE HCTLTaHHA
B pacTeopax 0001 sons/am’.

AonyckaeTcs NPpHMeHATE APYTHE KOHUSHTPALMH, ClH 5T0 OTHEYRST HATHAYLHHID HHTHOHTOP:.

Hur#buTop BIseWnEoT ¢ norpelinocTeo £ 0 (2 r.

514 Mpr cpaBHHTEABHON OUEHKE HHTHDHTOPOR KOHUEHTPALAS JTO/CKHE ObTE HE MEHSE OITTHMATL-
Mo zamuTHol s gasioro. ONTHMAIBNYK ZRIHTHYI0 KOHOEHTPAIHK MHrHGHTopa {KOoHUeHTPaLis,
Bhille KOTOPROE e KTHEHOCTE HHHOHTORE He YBSNMUMBRISTCH) HAKOTAT OMLITHLRM [YTEM.

515 lNpu onpeneleHHH CTENEHH YHHBEPCATEHOCTH HHMHOHTOPRA MeTALIM M CIAABM MOIBERTAnT
HCELTAHMAM B BOAONPOBOIHON BOde, MOIeIbHLY PACTRODAN H TEXHOMOTHYECKHY AHAKOCTAR.

HHTHOHTOPLI, NOLIeAANIHE HCOLITAMHAM, J0TEEHL COOTBSTCTROBATL TPefoBaHEAM HOPMATHEHOH
AOKYMEHTALHA Hd HEFHOHTOP KOHKPETHOTO THIT.

316 BripyvemeHHse mepephitbl B MCTE TAHWAN, Opensimanupe 10 % obiero speMedH HCTTLITamEi,
OpeIyCMOTPEHHOMD AporpaMMoll, Do0sHE OuWTh 3aQHECHPOBANE W YITEHEl APH OUEHMKE 3aIIHTHON
COOCOBHOCTH.

4
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6 ObpaloTka pe3yAbTATOR HCNLITAHHI

6.1 Cpasienye 3uHMTHON coocoGHOCTH MUTHERTOPOE NPOROIAT M0 PeIvALTATAM, TIOUTYHeHHEIM TP
HCTILTAHHAY HHTHEHTOPOE Ha obpaiiay o0HOro M TOMD He MeTANIA B KOPPOIHoHHOl cpeie oiHHAKGROID
COCTARD NPH 0IHoi W Toll Xe TesMneparype.

6.2 KoxdpguuHe T TOPMOKEHHA KOPPOIKE ¥ PACCUNTEIERIOT 10 dopayre

(1

'--|¢"

(e J, — CHOPOCTL KOPPOIMH CepHy oDpaiuos B MNeKTPOIdTe 623 MUTHEGHTOPA, ONpeneieiiad myTeM
MINMEPEHMA HA HHIHKATOPS NOASPHIAMROHHON COMPOTHRTEHHA, MM/ TO0,
J — CROpOCTE KOPPO3HH CepUH OOGpaINoR B AMEKTPSIHTE © HHIHBHTOPOM, ONpeIeieHHan Ha
HHAMEATORE NOTIRPHIAUROHHOS COMPOTHEISH A, MM/ TOI.
6.3 CTenen HINTE 2, %, BLOHCAHIOT 0o Gopye

-1 | 2
2= IUI]:{] ‘T] 100

Mps o1om, eenwn 2 = 100 % — orevTernde kopposun (= 0); 2 = 0 — orcyTeTBue saupTe (f, = f);
24 0 — crumyauporiiKe koppodan (f, < N: 2 > 0 — savennenne koppoidu (£ < 5).

6.4 Ecod MHrHGHTOR KopposHE VIJEpOIHCTON CTATH CHHMAST CKOPOCTL Kopposuu oo (.05 ww/ron,
OH CYUMTASTCS VIORTETROPHTEIRHLIM H MOMET DLITL Nepelad 408 NpoRedeiHl IKCILTYATALMOHHEIN HCN k-
TaAHMIL.

[Mpy obpatoTke peayILTATOR WCIBTAHHE MCTOILIVIOT MeTO[ MaTeMaTHdeckol obpaboTEn (npHio-
#Henue B

6.3 B pesvaeTate MareMarTHueckol oGpaGoTii ONpeIeidiorT cpelHeapHpMeTHUSCKDE PerVILTATOnR
CEPHH HIMepeHnil, cpelHe KBEAIPATHYECKYID OIUHOKY, HCKToUaT rpyise olmbKe niMepeni, paccyuTL-
BAIOT HHTEPELUTLHYIO OUSHEY ONpeleleHna KoRPIOUIHEHTE TOPMOKEHNA | CTEMEHH EMIHTE.

B covuae npobegedMa CPaBHMTENBHON OUeHKH 32MHTHON CcOOCco0HOCTH PESHBIX MHTHOBHTOpOR
OTPE NS0T HATHYHE CTATHCTHUECKH SHAMHMMON PATIHLIED MesTY HHMM.

7 Odopmaenne pe3yabTATOE HCHBLITAHAI

PesynLTaTel HCMBITAHHAN 33HOCAT B NPOTOKO, KOTOPLIH J00KeH COOep#saTn:

MAPKY HHIHOHTOPA;

MAPKY CTLTH M PeRHM ee TepMonDpadboTEN,

cOocod NOAroTORKH TORSPXHOCTH,

OPTaHH3ANHED, paipaboTasuyio HHIADHTOR,

QHOPMY W 4HETE OOPASIOn T MO TAHH;

KOHUEHTPRHK HHIHOHTOpA,

COCTADL M TEMIIEPATYPY PACTROPA;

YHCI0 HCOWMTaHKE 1 obpasunon,

MPOITKHTEABHOCTE MCN L TAHWE;

FARIOYEHHE © UedeconbpasHoCTH {HelenecootpasHOCTH ) IPOREIeHHA IKCILTYATAHHOHHLIY HCMBETa-
HHH.

@opMa NPOTOKOA HCNLTAaHWE npHBeTena & npsoiomennn T

8 Tpebosanna Ge3zonacHOCTH

i1 lpu pabore ¢ AHIHEATOPOM NOIAPHIALHOHHOND CONMPOTHEREHHA HeoDXOAHMO COGMIONaTE
TpebonaHua wekTpobesonacHocTd no FOCT 12.3.019.

.2 1Mpy nposeferdi NAaGopaTopHLY HCILTAHW HHTHEHTOPOE IOUEHE cofnonaTeed Tpebonaims
fesonacuocti o FOCT 12,1007 » caudTapio-THIHe HHMeck e Tpedosanna no NOCT 12.1.005.

.3 Onepanuy, CRATAHNLE ¢ MOQTOTOBKONH MOBEPXHOCTH 00PA3LI0n, CHATHEM NPOIYETOR KOPPOTHH,
A TAKXE © MPUIOTORTEHHEM PACTEOPOBR KHCIOT M Wenoueil, HeobXoauMo NPOBGIHTE B MOMeueHHax,

5

Cmpanuya 9/20



Basa u OPMATHBHBIX JOKYMEHTOB WWW.C ompl exdoc.ru 3 Pa3zHelweHHe peknanbl B J0KyHEHTaX W Ha calTe www.complexdoc.ru
Ten.: +7 {495) 506-71-51, +7 (495) 506-78-57, info@complexdoc.ru

rocr 9.514—99

ODOPYIOBAN H X odmeoiue o peHTHAANHeR. HCTOUHHEN BEIZENEHAR BPeIHLIX XHMHYECKHY BEIIECTE W
MEUTH JOUGKHEL D TE 0G0RYI0DANE MECTHON neHaTHAANNel mo FOCT 12.4.021.

E4 TpeaensHo 20NYCTHMBE KOHUEHTPALNH BPedH X BRIECTE B BOIYXE paboueii 30HE HE I0JKHLI
[P BB ATE HOPMATHEOR, YCTAHOBTEHHEX MHHHCTEPCTROM 3APAR0OKPAHEHKHA, CAHUTAPHEX HOPM NPOcK=
THPOBAHHAA OPOMBILTERHEN Tpeanpuatail no DFOCT 1201005

4.5 PaboTel ¢ pacTROpaMMd CEPHOH KHCIOTH W PACTBOPHTEIAMH CIedyeT NPOBOIHTh B Wwkadgax c
BLTAAHOH penTuIAnHeld. Bo mibexanne noaneficTaHA BPEIHLIX DEWECTH HA BEPXHHE IBNATENLHLIE TTYTH
H EOGKY HCTIOOBIYVEIOT CPEICTRa HHOMBHAVATEHON 3aUHTE (MepUaTkH, NacTul 1 op.).

6 KOHUSHTRILHS MapoR pacToopdTelcd n pabouedl 3odHe He I0LEKHA NPEBWUarTh Npeieibio
AOTYCTHMEX KoHUeHTpamril, yerasoptenisx b FOCT 12.1.005.

1.7 Jlaua, paGoTawiuie © HHTHOHTOPGMH, JOHHL GLITE ODECTIEYeHbl CASLOICHKI0N H CPpelcTEAMH
HHOHBHIVATEHOR 3amdTE B cooTReTeTeHH ¢ DOCT 12,4034 1 2eficTeYIOWNIMH THIOBLIMH OTPACISBLMH
HOPMAMH,

EE K mpopencHo paboT MO MCTIRITAHHAM HHMIDATOPOR OONVCKAKTCE JTHLEA, NPOMWETIHE HHCTRVE-
Tad o npapenax fezomacHocTH M padoThl B XMMHYSCKHX J1aD0paTopHax, OCRSIOMISHHLIE O CTeNeHH
TOKCHYHOCTH NPHMEHASMBIX BEIIECTE W COOCODAY JIUHTE OT HX BOSISHCTEHE.

.9 Jluma, paGotamiuMe ¢ HHIHOATOPRAMH, NOLTERAT MEPHOIHYSCKOMY METHLHHCKOMY OCMOTPY He
peXe ORHOTD Pasd B ro.
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NMPHIOAHEHME A
{peroMesIyENDe )

DopMel 0GpPAITOE- WIEKTHOI0E

- 2f

Mpumeusnpe— Pomep / sBnpaor B aanm-
CHMOCTH OT YCTPORCTRL 21eKTPOXEMHHCCKOH scixm Pucysion A2 — Llnuespnsecknii obpasen

Pucveiok ALl — [nocknii obpaiey

MPHIOKEHHE B
{peroMenIyeEMoe )

PReKTPOXHMEYECKHE FUeiiH 1A HIMCPEHHS CEOPOCTH KOPPOIHM

-.-+-.-+'I‘+-.-+

B D et T
et

! NPYEMKACTEE MPEEEWHEE TLOAHEKR, Fe L‘ﬁr‘il EIERd | ! L'\:l.-'\lFliI EE1 2 [EIAHDRET TPORTIIEH, I TN KO T b B W
J — xpumkn; f = wopayc: 5 pafinuni pacTeop d — kprmxa; 5 EOpnye; 6 palonpn pacroop
Pucyrok B} — Snexrpoxnmaaeckan ek s Pucyuok B2 — Snekrpoxusuueckan aueisn 1
TLAQCEKH Y (JEIFH'!-IJ.UI!- HHAIHHAPHYCCKHX I1EI|RI'51[(JI3
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MPHIOXKEHME B

(enpasoyHae)

MaTemarugeckan oDpadOTES IKCOEPHMENTAILILIX AAHHE

B.1 Hegmosenne rpyiis 0unbos HIMepesmii

B.1.1 Tpw yopeamenni senmusn § 208 oBpazuos 0IH0H cepan™ Beoiing iy NTPeIspETeibHD oHIPYERTE
HOHCKITIOM TR BOGMOMHEIS TPOMAXH B onpedciedus § o nosmoussy kparepia osewe.

[Mpomaxom CHNTARIT MAMEPEHAS SOHMHIYHOID IHATCHRA {, IIPH 370M BEPORTHOCTE OWbKs He npessiuaer Ly 0
e 1 — obbeM BRBOpKH (HCI0 HIMePCHN HIL TOMKY. SMHCI0 HISHTHYMHBY OBpLiuns B cepum).

B2 dan ofHapyrcHR NPOMIXOE HEXOEAT NPEICTEHYIE OCTETOMHYE NOMPeUHOCTE NCPERYHE HIMEPEHNT
_j’:”_,u o BAHHOI cepri o drapuyae

-IrJI1r||.'.|. " 'Lﬂ ,"_'f". (B.1}

rag L, — spurepuii Woaese, 5 — cpeaveksagparieckan onGsn TaHEO00 cepul mIMepesnii
.J].nn numu.urunn_.l';‘ eq n HEDEXOIHMO PUECCHHTHET L CPeIHEE PIMETHHEC KOS SHENEHIE I 1 cpenHerERIpaTHYEECKY I
CUIHDKY TaHHOE Ceprs luuch'HHii.

B.1.3 Cpenncapmimersseckoe sHane Hne { JAHHDE COPHE BRMECIHOT 10 Qopayas

T,
e 3y (B.2)

L

[Oe MHISKC F— DOPHIKOBER HoMep o0paIua B ceprd 13 m obpainos.
B.1.4 CpeaHekBaapaTHHeckyin OmHGEY TIHHON CopUl HAMEPS HItE BRIMHCITET N0 opayac

(8.3
r,:l,:‘r] “ = [, —{ — ocTarounmm norpeIHOCTE 1T SOHHHTHOID HEMEPEHIA [MOAYTE 3TON BETRMHHEL).
Mo U]uutH:L' L, aasncur or ofkesa subopis (tafanoa B1).
TaGnmua Bl — Iuavennn xprrepun L osene
" 12 5 6—7 40 i—11 12—15 20—30
L, 1.t 1.7 I.4 L9 20 21 22
B.1.5 OOsapyscHue NPOMEXOE B TEHHOA CEPIN MIMEPeH i
Cpapsssaor ., . © KAKIWM cOHHudHEY 3hagesves oo Dposaxosm cuwraercn J o s kotoporo
drtl. A }IJF;IDIJ. n
Ecow npomaxos we obpapymeHo, o see adascans [, Tﬂ uoF, (0 TaRKe @) JUIH BEHHON COpPHR CHMTRET
AUBPOKAMECTEE HHEIMIT,
Econn npomax ofuapysen. T CooTBeTCTRYRIIE: SEatenpe { | OTOPECHBANT 1 CHOBE NPOBOOAT GOHAPYREH I
MPOMARaE.

,ﬂ_ﬂ]l}'i.'KHL"I'L'ﬂ HOKIEMEHHE TOALKD GIHONS NPOMAND B CEpEN. Ecan HNPORaxos I.'ﬁ!I-IH'FI'_\'.H:CI{D Bogee omHOMO, TO

BCRA CERHA CHHTASTCR COMHMTE LHO, _.'I'.‘..dh:KTHHﬁ. CET.II!HJ CIEOYET CHHTATL HENCHCTEMTE N LHO 1 HIMCPEHHRE HYEHD
MOETORHTL.

Bo prem nansHeiieM WAUGKE HHH SHEMCH A fI, ?", .9“ MOIPEIVNECBARITCH ﬂiJﬁJ[!KE'{fCTHtHIiHMH, T. €. TEp3Ca-
LLHAME [NPOHCPEY HI OTCYTCTEAS NPOALEAXOH.

B.2 Ounpencaenne METEPBAMEHEX MICAMK HdPEKTHEROCTH HHMWIRTOPOR

B.2.1 BI!H.'.'I;'." HewabexHOro PACCCHHHRA FRCNECPHMEHTATEHEX anawennit [ aie 'L'ﬁp.i.l.llll'JH TEXHHYEC KD METIWOLUTE
IPH CPABHCHHM BT THONG aeRcTEHA HHFHEIHTUFHJ-H- HeobXoaMo HNPEIACTARTATE PEIVIETATRI HEMBETAHHIA © THETOM HX

*ha CEPHEY TTPHHHMEET COROKYIIHOCTE 'Eﬁ[ﬂjllnﬂ, HATOTORMHHBEX H3 MHGM MOTEULEE, TOLDFTOBNCH HOM [
CIHOHE TEXHOIOHE, B HCHETEHH X B SN HEEORELY YOIGBHANX,

B
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OOMPEHOCTH. SN HHETCMELTLH S OUCHEN BETHYOHH OPH SUEHHOE HA0es HoCTi {10BCPHTEIRHOE BEPOSTHOCTH ) ITHX
OLEHOK T,

SHAMCHRE 0 VKRIEBI0T NPH KLEL0H HHTEPBLIBHON LS HES,

2.2 Brbop 10mepaTEIEHON BEOSTHOCTH

Jowepureinyio BEPOATHOCTE P BREOHPAOT B SABRCHMOCTH O TReOOBRHMIT HAZCKHOCTH B KOPPOIHOH HOM
orHoweRny. A ocoboil HATEKHOGCTH A0BEPHTEIEHY BEPOATHOCTL BeiGuparyr 0.95; 0099, B cayiae npuse Hessmst 110
HCOEITAHIE OOMOEUOR TEXHUMeCKO  yroepoancTol craon pekomennyerce P = 075 Juadchnn  aoseprreisHoi
HEPONTHOCTH HE CISIVET HPEYBEIMMMBATE BRILTY YHESAMMEHHH NPH 3TOM IUHPHHE J0BCPHTEILHMX HWHTEpBAIOR (T, €.
CHIMEHIA TOMHOCTH PEXILTATOR). ¥POBeHb SHANNMOCTH @ paccuursipamT no dopuyie o= | — P

B.23 Beupcacsnne HHICPBLIEHEY GUEHDK HIMEPEHAI CROPOCTH KOPPOIHE

Ay=iy - 5, A, (B.4)

e A, — HOUPEIIHOCTE B ONPeISEeHN CROPOCTH ROPPRIEHE;

H — NODPOEAYECTREHHOE Y10 OBPa3UoE B JHHHOH CEpUH HAMepeHNE;

3§, — moOpOKEHeCTECHHOS IHAYEHNE CPCIHCKBAIPAaTHYECKON DIIHGEN 3T copus;
Iy — Tl HOE JHasCcHRe Kprrepur CreoacHTa (Tabmmua B.2)

Tadnmua B2 — Inavenns kpirepnt CreeacHTa

feey OPE X

-
0.9 0,75 0.5 025
i, 3138 24142 12,706 15,452
2 2 9200 16036 4 W27 6, 2053
3 2 3534 14226 3, 1825 41765
4 2,1318 1,3444 27764 34954
5 20150 1,004 2 5706 31634
fy 19432 1,273 2 44069 2 9687
7 1,8946 1,2543 21,3646 2R412
b 185495 1,2403 2 3060 12,7515
El 1,8331 1,2297 2, M22 2 6850
I 1.B125 1,2213 23281 26338
11 1,7959 1,2145 2. X110 25931
12 1,7823 1,.2089 2 ITHE 2 560K
13 1,7709 1,2041 ER I 15532
14 1,7813 1,200 21448 25056
15 1,7530 1, 1967 21515 2 4859
1 1,7459 11937 2119 24704
17 1,7306 L1900 2 1098 1 4581
5] 1,7341 1,1E87 21004 24450
19 1,72491 1, 1566 2.0930 24334
il 1,7247 1,154 2 0860 24231

*f — wneno crencHen croboos, = n — 1.

[Mprt NOBTOPHEY WIMEPSHHAY (MCIBTAHMAY] PEIVILTATEL, (HMIYHCHHEE 1PH OUHHE W OTEX XE YOIOBRAX,
YOPCOHAKT ANH TPV MISHTHYHEY COpPHii.

Morpewsocts CpeIHerD B CPeIHMy L0 IT0H [Py nns & Oyaer NPpsbanInTeasHD PABHI CPeIHeapIpmeTed-
KOMY M3 NOrpeuEocTei vopermaesax cepiil (A1, ecns npruiiisTe ko paBHel IHAMEHMA 9THX A Cepuit (Gansman
TOMHECTh HAMEPE A ]
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Jlas rpYnnB 3THX CEPHIE npa TOR Ee o

s k : ‘H-S'

&
5,
.Fn =J-I

— B.a
i (8.6)

rac — THORETOPHEC HIMODEHEA {MenLTaHHR ) PEAYALTHTOR, MOVIYMEHHEIE MPH IHEHE B TEX KE YCIHMEREAN.

B.24 HurepsaisHymo oUeHEY KO3 e HTa TOPMOKEHHI ROPPOSHE TP TO KE HAISRHOUTH BRMHCIHIT 10
thopayae

g (B.T)

Joneprensiue HHTEPBANE ¥ CHMMETPHYHE OTHOCHTENLHG HARLE HHOMD SHENSHEA 1
HILKHAR IPHHALL Y =Y - A2

BCDXHAR TPEH WA 7 =Y+ A,
B.25 Pacuer nurepsalbHoi OLCHES CTENEHM SMUNTH I

Jopepurenunniil HHTEPBLN LA T BCETITE BCHMMETPHUER H BT HETEIH ONPETEANTE KAk T+ A, BERAY Hendneinoi
caAs Meaay T vy AoBeprTenbHBIT HHTEPBAN 18 T ONPeLeassT no gopsaytam

: ={| _?LJ 100 % - (B8
2 ={|_?i]-:m%_ (B.9)

CreneHs SUATEH HPEACTHRIRNT
I (umcnn); £ (uwcan) < 7 (Gykea) < . (aucao)
B.26 [MpumeHscMee HHTEPEALE OLUEHOK TPH CPREBHEHAK S eETHER0CTH HHrHGnTOpOs

Poanyume mexay ey BErufnTopaMy (MESy TRYME CEPUAME WAMcpeHnii) A w B RRIHcTcA cTeTHCTHYECKH
IHAMHMBIM, ECTH

Py

FIE HHCT0 CTENeHe CROD0AM § PCcHn TRBIT 110 (fropayiam

5 52
.
A 2]
= - 2' B H:I
! rS,E‘nu,,ﬁ (Sﬂzjx'arﬂf E [ '

+
m,+1 my+1

,.-I_ "rB

T - (B.11y
pacy :
.5"} .5"‘1

AT T
"_‘ ”B‘

HHJ.I.I.'.KL'M An Bomocaron x JEY M I-1Hr.HEH'l‘D]:|EIM. HAHTRIM JAfMH CPaBHeHHR,
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. T MOGKHO YTECAEULATE © BCPOHTHOCTERD, ]:IHHnHle':I L, YTO PASTHS RS MOV HHJ'I‘ﬁI-ﬂU[ﬂMI-’l A

Ecnws o=t

o B peansuo,
[Mpasaep mavemarrgeckodl oOpadoTE IKCIEPHMEHTLIBHEY THHELY

B pesymerame neosTadi 0Gpasuos & Booe © ey HHrGETopass 4 o § noayMess COSTyIne IHatcHnn A
uHraburap A: 0,0086; 00099 00071 0,0004; 00092 s /roa;

uurabwrop £ 00074; 00070 (0063, 00078; 00086 s/ rom.

Crammetiueckan obpaboTka PesyinTaTon MpomInTeH B CAcIYRILeM [opnse.

1 Hownoserne rpylsie oo nasepeH wil

1.1 Dhipenenesne cpeaneapuiMETHHECKOND SHAMEHNE BaEHO# Cepli

FAE # — WHehd OBpang.
Jlas mHruBurops A

_ 00086 + 0,0099 + 00071 + 00104 + 0,0092 {0452

I, - == 0.0090.

Nas surebwrops &

_ 00074 4+ 00070 < 0,0063 + 00078 + 0,0086 9 0371
- 5 R

iy = 10,0074,

1.2 Onpeaencrne CPeIHeEBELIParHIeckol omrbkn JaHH00 CopHE HEMEPEHRR

s surmbBuropa A:

P | 0,0090 - 0,0086)7 + (0.0090 — 000992 + 10,0090 - 0.007T1) |
T T

- 2 8 25041
. 10,00 H.UtEHJj j [EI}.IZH]‘M {F A 25 ] — 00013
Thes murwbirrops &

Pin l' (0.0074 — (007492 + (00074 — 00070 + (00074 — 000632 e
a 5-1

= [, Do,

O, 0074 — 000787 4 (0,0074 - u.umsug.!] be2
i
5-1

1.3 O0HapyseHse NPOMLXOE B TAHHOE CEPHH H3MCpeH I
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Jlms mwruBunopa A

-'Ilup-u...,{ = .7 .0,00i3 =022

Ths muruburops &

£ = 1,7 - 00008 = 00015
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2 Ompeaciedns HHTCPBUILHE OUEHOK 3P KTHEHOCTH HHEHDRTOPOR
Pacuer seseres anm o= 00% f=n— I /=41, = 25706

P
A= r‘:lf.?“rw ,

Tlas surmfcrops A

Ay = 25706 0001545 = 0,0015,

Thes murebwrops &
a,‘ = 25706 0,000045 = 0,0010;

I, A, =0009040 0015;
i

Iy A, = 00074400010,
¥

3 Pacuct HHICPBRILHON CUEEHKR KoM UHBEETE TOPMOESHHA KEOPPO3HK TPH T0H e HEACKHOCTH

Js pasHoll CEpHE HIMepEHNE CROPOCTE PAcTROpeHUA 0Gpasuos & aoae Oex marebimopa ?":

T, 24, = 0,004 + 00047,
s muruBuropa A

T4 =-:;%= 10,4444.

Tlns muruburopa &

0,0041)
T =R = 12,7027,

Tlas sHrmfcrops A

U004 0000 + 00015 0,0940°
T i, Di0iF N

178929 - 10 1T+ 190,9371 - 10-1
- &, 1000- 10

=1,7841.

Dea snrmburopa &

o 0,0047F . 0,0074E + 000007 0,00407
'S i, 0074 -

J 13,0965 1011+ RG.6016 10710
= = 18142,
54760 - 103
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Tlas mHrebuTopa A
Ta=T—4,= 10,4444 — | . TH41 = 86603,
b A
Ta=T+Aa £ = 1ih4444 = 1. TR41 = 12,2385,
Ths murebwrops &
Ta=Ts—4,,= 127027 — 1.8142 = 10 8885,
| [p- | asd Proxossss
4 Pacuet HHTCPBAIEHOH OUEHEH CTCNCHN EUUNTH £
1
z ={] _‘r_]' 100 5,
z=[1-L} 1w0%
=-%|
Inst mrmnBuropa A:
- - L= Il l - -—
= [l —H.hﬁm} 100 = 83,45 %,
z, =1| —m} 100= 91 .82 %.
Thes merebwTops &
- et I —
= {l. —m} 100 = 90 82 %
1
{..— | —m] D00 =93.11 %.
5 MNpumeHenne HETEPELILH Y OUCHOK MPH CPEBREHR K M KTHRHOCTH HHMHDHTOPOE
y 1= 1y " (1,009 — 0,074 =
nacy T T .
& .’:T,fll 0000 ¥ N (F 0
A
T N T TS
e 502
V12768 10775 1479200
Yucao creneHei cecboan § paccunTIBazT 10 Qopsyae
n n
_,f': =3 x '.11 B.I1) R
l[.h"‘.f n, |_"|“-., n,r
n,+ 1 = e+l
13
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