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Alrrbice3

1 TexuWKanblK peTTey >KoHe MeTpojorud KomureTiHiH "Kasaxcran
cTaHAapTTay *KoHe ceprudurarray nucTuTyTH" PMK 93IPJIEII EHT'I3T'EH

2 Kazakcran Pecnybnmkacel HHIyCTpHS KoHe cayJa MUHHUCTPIIITIHIH
TexXHUKAJBIK, PETTEY KoHEe METPOIOTHI KoMUTeTiHIH 2006 XbUWH 18 TaMBI3ZArEl
Ne 357 6yiiprirsiven BEKITLJIIT ICKE KOCBIJIABI

3 Ocnl cramgapt UCO 9697-92 «Cy camacel. Ty3CH3 CyJarel Kalikl OeTa-
{(paguo) GelCEHAUTIKTI oImIey» CTaHAAPTHIHBIH TYMHYCKANEIK MOTIHIH OLImipexl
woHe KaszakcTan PecnyOnukachIHBIH —5SKOHOMEKA KaXXeTTUNMH —OilaipeTiH
KOCHIMITIA TaJlalTap KypcUBIeH OemnriieHreH.

4 AJIFAIIKBI TEKCEPY MEP3IMI 2011 L1
TEKCEPY KE3EH/ILITT 5 muT
5 AJIFAII PET EHTT3LIII

Ocumr  cranmapT Kasakcran PecnyOmumkacer WupycTpma skoHe cayia
MHUHHCTPIITiHIE  TeXHHKaNklK  perTey  KoHE  METPOJIOTHS  KOMWTETIHIH
PYKCATHIHCEI3 pecMy OacBIJILIM PETIHAE TOJNBIK HEMece Kekelel kaphIKKa
MIBIFapbLla, KeOeliTie %oHe TapaThilia amMaije!.
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KA3AKCTAH PECITYBJIMKACBIHBIH MEMJIEKETTIK CTAHIAPTBI

Cy canacbl. AybI3 CyJarbl :kajNb] feTa-GesceHOiTIKTI o1y

Ewnrizinren kyni 2007-07-01
1 KosngaHbu1y cajachl

OCBEl CcTaHAapT aybl3 CyJarbl Kajbl Oera-GeliceHAUNKTI aHLIKTayFa
apHajFaH oficTepai Oenrinefimi. Ogic f-MakcHMalbAR SHEpruiace>03 MeV
YIITIaUTHH B-GelceHi paguoHyKIenATepAl KaMTHALL. AHBIKTaMara 3HEPrHACH
oTe ToMeH f-TeHepaTopiap, oHbIH iminzae H, C, **S u 24Py kocHINIMaraH.

OcBl ofic IIMKI OHE ayhl3 CYNapAbl TajjayFa KOJAAHBLIaJgHL, Oipak Ta
TY3ABl HeMeCe aJAbIH ajla afanTalusfaH oTIHereH MHHepanusalusUlaHOaraH
Cynapra TiKeneit KoJIfaHbLIMai/bL.

Yari enmumeMi OpPraHMKANBEIK €MeC CY  KYpaMOIpNiKTepiMeH KoHe
CaNBICTHIPMabl KaOABIKTE MaiffanmaHyAa aliHaJacaThlH [UIaHIIET eoJeMiMeH
LIEKTEIE].

2 HopMmaTHBTIiK cinTemeJiep

Ocut cmanoapmma MblHa0ail CIanoapmmapea ciimemenep naiOananvLIObL:

KP CTI'OCT P 51592-2003 Cy. Cuinamanapoust cypuinmay2a Kotiblnamot
HCANNDL MANANINGD.

TOCT 6709 - 72 Peaxmusmep. Tazapmvinzan cy. Texnuxamix uiapmmap.

3 Opexet npuHUMTi

Yari TypakTaHARIpY MAaKCaTHIMEH TOTHIKTAHABIPAAH XoHE KypraraHIiia
KemTipisexi, cynbdaTThl HEICAHFA ayEIcafbl xkaHe 350 °C TeMmnepaTypaja KeI3afbl.
Tyuba Gemniri mmaHmIeT Kauuii cTaHZapTHIHA KAaTEICTHL aJABIH ajla KaJuOpIIeHreH
Tefirep  caHayLIITHIH KeMeTiMeH efmeHred Oera-(pajuo)0enceHAiTiriHe
aybLICaIBL.

4 PeareHTtTep
Pearentrepfie Oenrii aHAIUTHKAILIK JOpexe oHE MUHUMAJTLILL pPeH

GencenAinir CONyH THIC.
Eckepry — Texcepyre apHairaH ozic 10.1 TapMareiHIa KepceTUITeH.

Pecmu 6achblIbIM
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4.1 Taswiproinran ¢y I OCT 6709 boiivinia.

TazapTEIIFaH HeMece HOHJAJIMaraH Cy Ke3 KelreH yaKpITTa KoJJJaHyFa
KaJKeT.

Eckeprymnep

1 IMaGmoHmapasl Tikelmed oficTe aHBIKTAy YIMH TMaHTaTaHaTHIH Ta3apThLEFaH (HeMece
HMOHAIaIMaFaH) Cy, COHfai-aK 0acKa peareHTTepAl IpelmapaTray yIriiepae GaHKalFaH eH a3
MeIIIIepIi yKeac ITapaMeTPIepMeH CalbICThIPFaH A aiTapibIKTai TOMEH pafHOaKTHBTED GOy
THIC.

2 VioHmapMeH anmMacy KeHGip ImafBIp VINH afpbIKma °USr Imafepia GOMATHIHBIH
aHBIKTaHpI (TafibITy MyMKiH). Erep KomaaHap alaplHIa HOHAAIMaFaH Cy Mafiganamnca, GapImbIk
KOPEKTeHY Ko3IePiH TeKCepy KakKeT.

4.2 105 °C remmepaTypa KesiHIe TYPAaKTHl CalMaKka AEHiH KeNnTipiireH
KaJit XITOpH/L, CTAHJapT 3TAJIOHEL KO3l

4.3 Konoauvicmazel HOpMamusmix xyscammap botivinua 50 % KOHIEH-
TpaIiANaHFaH a30T KbIIIKBLIIEL.

100MT + SMIT @30T KBIIKLUIBEH (p = 1,42 rp/mm) (200 £+ 5) M geliin cymeH
apanacThIPLIHBI3.

4.4  Kouneurparmsutanrad p — 1,84 Tp/MI KYKIPTTI KBITTKBLITHI
KONOQHBIC-MARbL HOPMAMUEIIK KYorcammap 6otbiHuLa.

4.5  YImaThlH OpTaHUKAJBIK ePITKINITED, METaHOM XKoHe alleTOH KOAO0aHbIC-
THA2bL HOPMAMUSMIK KyHcammap OotiviHuta.

5 KaoapIk

S3epTxaHanbIK KaO/IbIK, COHali-aK,

5.1 Temen peni [ eiirep canayrimTap HemMece Dacka Ja CAaHAYHIIT KYPBLIFEL

Koz xambikroirel gerexTopiad 10 mm-gen (10 mm aya = 0,01 MI/MM
KaJBIHABIFL) acmaybl THic. JIeTeKTopIbIK, kyite 7 Mr-eM” + 0,02 MI MM £ 0,02
MMy (7 Mrem” 2 Mr-eM”) Ke3 VITiH CHPTKE aGcopbep KalbIHIBIFLIH Geifivi
kepceryl THic. OCEIFaH JIETeKTOPEIH COHFE Tepese HeMece THICTI KaTBIHILIFEIMeH
KOCHIMIITA a6COp66pMCH Olpre COHFHI XYKa Tepese KoMeTiMeH KeTyre OoaJbL.
Bynan Gacka peHal TeMeHIETY YIIIH Jo7 Kely/men xenmey OoiibIHINA KaHAal ma
Ky#Tre KenTipynep ap TYPsli albll TacTay SHEPIHACH XYHEeciHIH THIMILUIITIHE acep
eTTIeyi THIC.

5.2 Tlmammerrtep (JoTkamap), KaNBIHJIBIFH 2,5 MMM~ KEM  eMec.
[Tnanmerrtep TaT OacmalWThIH OONATTAH Macalybl THIC, ajl IUIAHNIET ImeTi Oip-
OipiHe THIFBI3 TYTACHITT TYPYHI THIC. BYJT KaHBIFYIBI Kepl BIIBIPATABL.

Ecxepty

1 TlalimamaHyra IUIAHIIET OUaMETPl CAHAYHINI TATANTAPHIMEH, SFHU IETEKTOD
JoHe KO3 YCTayIlbl AHaMeTPIH ONIIIeyMeH aHBIKTATa b,

2 ®Co kocma peringe GimiHyi MYMKIH, OCBUIAMINA peH MoHIHe BIKITAT KOpceTe
OTHIPHITNL, OipaK yiTi Hemece MIAOIOHFA MIHAETTI TYpHe eMec, oWTKeHl OeICeHIUTIK
TyHOaFa CIHeIl.

2
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3 Bipxenxi GemiHreH ke3 KaxkeT, Kefiblp MamaHmap eHIenreH MeTain OeTiHe
HYMEIC 3KAcaybl JKeHLUI Jell ecenTefini, am GacKamapsl Kemip-OVapIp IUIAHMIETTI (OCH
MaKcaTTa KyM aFBIHBIMEH TasapTy JkeHe XHMUIAIBIK Viay) nafifianaHy apTeK el
ecerrreiini.

5.3 (350 + 10) °C remmepatypa KesiHjie KYMEIC kacaiTeld My denmpaik meim °C

5.4 KonpaHblcTarbl HOPMATHBTIK KykaTTap OoHBIHIIA Oy MOHIIACH.

6 CplIHaManapabl CYpLINTAY

Taza monmmaTwieH OeTenkeAe KuHay YIIid Oip nurp yirire (20+1) mm asor
KBIIIKEITBH KOCEIHBI3, an cofal Kekin KP CT 'OCT P 51592 colikec HHAHELS.
Kpimxeinpany Oerenke KaObIpranmapelHa — paguobenceHpimik — abcopOrusichin
MUHHMI3AINA xacaiife. (442) °C Temmeparypaa cakTaHL3 MoHe YIITl TalJaybiH
MaTepHalILl *KUHaraHHaH KelliH Jepey xyprizy Kepek.

Erep cyma cysimren yari  OelceHAiNriH  Kaxer Oorlca, OHEI
KEIINKBITJAHARIpAp alABlHAa MaTepuambl *KMHAraHHaH Keifin OipJieH cy3riHi
HYPTLiHIz,

Eckepry — BenceHAIMIK ¢y epiTKIII TeH KaTTH 3aTTaFbl aGCOpOLIHS apachiHa GeliHe/.
Ocrnairma cysri KBIIIKEILaHAbIpap alAbIHAA OCHl GOMiHICTI Gy3aThIHAAMN KYPrizinyi THiC.

7 Ilpouenypa

7.1 AnapIH ana KeseH

Eckepry — Tammay paguo-6aKeinaymmbl KYpBUFELIIAPBH IalifaiaHOaif THH
alfMaKTa KYPrisioyl KakeT.

CyJarbl KaTTH OeNIekTepdiH >Kallbl KYpaMblH A KOCHIMINACHIHA Calikec
aHBIKTaHBI3. 350 ©°C  TemmepaTypaZa KBI3ABIPY calJlapblHAaH  Kypamaarsl
e3repicTepl JXoHe cyb(aTTel TyHOamapan! eckepe oThpoiT 0,14 Mr (myHgarer 4
— IUmaHmeT 3z0HacH (5.2) KBajpaT MIDUIMMETPAE) €A apThIK KATTEL TYHOA
MYMKIHAITIH 6HAIPYTe KaXKeTTl YITUIepAiH KeleMiH ecenTe i3 aep.

7.2 KoHmeHTpaIms Ke3eHi

6-rapMak Ooitbiama yariai (= 1) % nurpmen Oepinren V' emmieHren
MOIIIepiH Kpi3aeipradHan keitin 0,1 4 Mr keMm emec TyHOAa KanaTHIHZAM eTim
KYTBIFa ayLICTEIPEIHBI3.

Eckepry — Toim xymcak cy ymin 0,1 4 Mr meFapyra KameTTl Kelemi ere
yiaker. OceiHgall xarnalina KeleMHIH eH YIKeH MeINIlepliH mafiganany KaxeT
(12-eckepTymi KapaHsI3).

Kenemi 50 mi-re Jeiiin azaliraHIna LICTHIK [IUTAZA 3aTTH OVITaHIBIPLIHELS,
coJiaH KeiiH calKBIHIATEIHELS.

350°C rewmmepaTypala anfblH aja KBUITKAH KpPeMHHH JMOKCHIHEH
(KBINITBIpATKAH MIBIHAAK) *KacalfaH KOHIGHTPalMATaHFaH ePITIHAIHI TapasbIlibl
TOCTaFaHFa AYBICTHIPHIHEI3. KYTHIHEL a3/laral CyMeH >KaKChLIall XKYHIT, MalibITran
epITIH/1H1 TOCTaFaH ayLICTHPLIHEL3.
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Eckxepty — Erep kyTH eoTe ynkeH 6onca, mafbilfald epiTiHIiHI
KIMIIpeK KYTHIF&a ayblcTHIpYy BIHFadnsl (Mercansl, S00 mum). Epitiaal comas ketiin
KpeMHUI [JHOCKHIHEH JKaCalFaH TOCTaFaHFa epITIHAIHI aybICTHIPY IIPOLIELYPachH
MEHUIZETY VIIIH TeMEHI CanMaKka qefiiH KOHIeH TPalaIanyhbl MyMKIH.

7.3 Cynbdarray kezeHi

ITafibiFan epiTIHAL TOCTaraHAa calKbplHAaraHHadn keiin 1 mn (£20) %
KYKIPT KBIIKEITIBIH KOCEIHBI3.

Eckepry — Kenripy oxeHe KpI3fgplpy mpoleciHme Kelbip  cymap
pamnobeNnceHAUNKTI emmeyre colikec KenMeHTIH TyHOa ©Oomyel MYMKIH, elTkemi,
THIPOCKOIMSUIEIK, HeMece epirimn emec. OCHL cynbdarray IIpoleci KelTereH yirepre
colikec Kememi. TammamraH KyKIpT KBHIIIKHITHL KelleMi mmamamed 1,8 Tp Kambii
KapOOHATHIH cymbdatTayra Oonansl. KEIIKEIIEIH apThIK, GOMYRIH pyKcaT Oepyre KaTThl
BermueKTepIiH Kabl GONysH | Ip apTThIpMay YIIiH yIriHIH OacTalksl KelleMIH TaHaay
Kepex.

TocTaraH IIMHAETIH KeNKeHIne OyIaHALIPY Kepek.

3aTTEIH  IMallbIpayblH — OONABIpMAay  YINIH — TOCTAaraHABl  KBI3JBIPHII
MHOPaKH3LUI JTaMIaMeH HeMece OFaH yKcac KYPBUIFBUIAPMEH),  KYKIPT
KBITITKBLTE HBTH, Ke0iT1 matiaa ComysiHa AeiiiH KBI3ABIPYIBL XKanracTRIPEIHE. Co/an
KelfiH KBI3ZBIPY IUIHTAchlHA TOCTAaFaHFa AYLICTHIPEIHEIZ JKoHe KoOIKTIH 3aTTHIH
Geringe nafina Oomyrl ToKTaMafbIHIIA KEI3ABIPY AEL KAIFaCTEIPLIHBL3.

¥mIaTeIH OPraHUKAIBIK epiTIH/AIHIH, OipHelle TaMILIMEH CYMUBIITA OTHIPHIT
IUTAHIIeTKe TYHOAHbI O1pKeNK1 TapaThITL, KEITIPIHI3.

Eckepry — YariHi kyka Maiinapisl yIaipMeH xaOyra Gomampl.

7.4 Kp3apIpy ke3eHi

My denbik memTerin TocTaranra aybICTEIPH, (350+10) °C Temmepatypana
6ip carar ©Go#bl KBI3ZBIPHI, COJAAH KeifiH 3aTThl  KenTiprim mxagra
CAJIKEIHATEIHEL3.

Tynbackl Gap TocTaraHJBl oI, m (M) CalMaKTarbl afbIPMAlTbLIBIFGI
KeMeTiMeH KbI3FaH TYHOAHBIH caJIMarblH aHBIKTaHBI3.

7.5 Ke3xi npemaparray

[Mnammerke 0,1 A mr (1) % xymai emmeHis. Erep xynm ipi Gonca, OHBI
ycaKTaHBI3.

Erep 7.2-tapmakra matigamanra, 0,1 A Mr xeM TyHOa KejeMiHiH eH YJKeH
MeJIIepiH IIAHIIETKE ayLICTHIPHIHEBLS.

7.6 Canay kezeHi

[eiirep caHayBIMIBIH HeMece OHJIPYIIL HYCKayIEIFEIHA calikec Oacka OeTa —
CAHAYBIMITEL KOHABIPY KEpek.

[TnammerTeri OeNCEHAUTIKTL KalFacy VakbIT Ke3eHl IMNHAE KYPHIIFBI
KOpCeTKIIIiH caHay apKBUIH otmeHis. CaHay kepceTkinti Ry s” TeH GONCHIH.

Eckepry — Canay y3aKTBIFBI YITITe JKoHE peH IIOT KOpCeTKiIliHe, COHAaii-aK,
KaKeT eTUICTIH JOIIIKKe OaiilaHbICTH.
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7.7 Penpi aHbIKTay

Pey Gencenpinirin 5.2 tapmarel GoHbIHIIa Oip/ieli Tasa IJIAHIIET KOMETiMEH
emmueni3. Ilor xepcerkimi Ry s! TeH GonchH. Kalitaman caHay peH
TYPaKTHLIIFEIH PacTaiiibL.

7.8 3TanoH Ke3iH eIey

Kanuit xnopuziHiH KeMeriMeH YJrl KYJiHIH OpHEHa 7.5 xoHe 7.6
TapMaKTaphIEAa KepceTireH MpoLeAypaHEl KyprisiHis. CaHay kepcerkimri Ry s
TeH GOJICHIH.

8 Hotwkenepai kepcery

8.1 Bencenainmik xoHIEHTpaua ecebi
Epiringi ¢ 6encenainik (MuTpine Gexkeperni) KOHIEHTPAIUACHIH MEIHaal
¢dopmyra GoibIHIIA ecenTey Kepek:

c=Rn><L><L

R m

MYHJAFH, ¢- Oera-OenceHainik (MuTpiHe Gexkepenn),
Ry — peH KepceTKilll YIIiH TY3€TUIeH, CEKYHTa OepUITeH YIITHIH IOTTHIK,
KOPCEeTKIITePI;
£g - o CTaHMAPTH OJIIeY/iH OoIIEKTIK THIMILTITY,
Vp — Yari keneMi (J1), TTaHIIETTET] KaTThI 3aTTHIH 0aaMalbl CallMaFh.
Ocrlnaiina,
Rn = Rb _Ra
MYHZOafel, Ry, - 7.6-Tapmarel GoMBIHIIA ceKYHATa OepLIreH UMITYILCTapAAFE
GaliKanaTHH YIITiHIH MOTTHK KOPCETKILITePI;
R, - 7.7 - Tapmarul GolibiHnIa ceKyHATa GepiireH NMITyTbCTapaFhl
PEHHIH HIOTTHIK, KOPCETKINITEP],

coHpali-ax,
¢ = Mx 1000
0.14x14.4
Rs - 7.8-rapmarbl GoffbIHIIA CeKYHATa OepuIreH MMILYJIbCTapAaFkl

GaliKaNaTHIH YITiHIH MOTTEIK KepCeTKimTepi;
A - KBaJpaTTHIK MIWUIUMETP/e OepilreH IITaHIIeT aliMarLl,
0,1A- xaTTBl Kanuii XJOpWAIHIH caJdMarbkl HeMece 7.8 OColfbIHIIa
TJTAHLIETTET KYIT (MT).
coHpali-ax,
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v, Y014
m

MyHAarsl, V — 7.2 GoifeiHina utpAe GepuireH yiri keemi,
m- 7.4 GoiibiHIa V KeneMi KbI3FaH TYHOaHEIH calMarhl (MT).

Ocrinaitira, xanns Tegaey (1) MelHagalt Typae:
o R =R)X0,14x14,4xm
(Rs—R,)x1000V x 0,14
_ (R, —Rp)x14,4xm
" (R,—R,)x1000xV

C GemnceHimiriHiH KOPEITLIHARL TeHeyi (JiutpiHe Gexkepeny) MbIHafait Gomabl:

o= (R, —R))x14,4xmx1,02

(Ry—Ry)x1000x¥V @)

16-ecxepty TypaxraHmwIpreIl peTiHAe Oip aurpre KochlnFaH 20 Mi asor
KBIIIKBUIEIH TY3€Tyre KOPBHITHIHAB TeHmeyre 1,02 dakTopasl Kocy Kepek (6-TapMarblH
KapaHbI3).

Erep “K ymin kepcerkimTepaen Gacka YIri pagHoGeCeHAIIMIH ambim
Tactay KaXerTTimri Oonca, OacTalKbl Y/TiAeri Kaluiii eNiien OHBH CaJlbIMBIH
Garamay kepex. Hormxeci OGoilininma 15-eckepTyzeri axmapaTThl mHaiifjanaHa
OTHIPLITT OENCEHINTIKTI ecenTey KepeK KoHe ¢ VINiH ajbIHFAaH MOHIHEH OHEI
aJTBIHBI3.

9 Nangir

9.1 CraHZapTTHIH ayEITKYHL
Pen yumiin Tyzerinren yiri GenceHAuniriMeH GaiiNnaHBICTEL S, CTAHAAPTTHIH
ayLITKYH MBIHA/aM TeHiey CoMbIHIa ecenTene):
R, R, 14,4xmx1,02
S, = |2+ —Ex—
4, %, (Ry—R)x1000x¥V 3)

MymgarsL, ty, jkoHe ty — YT %oHE PEH caHay ALIH THICT1 Y3aKTHIFHL.

Kanuit xnmopupi craHAapThl Ke3lH caHayMeH OaillmaHBICTH CTaHAAPTTHIH
aYLITKYBI YJIT1 KOPCETKIMMTEPIMEH CAJILICTHIpFaHga GONBIMCH3 COJEBIN TaGLIIAH,
JeMeK, HOTIKE CTAHAAPT ayHITKYRIMEH OeNriIeHyi THiC.

9.2 AHLIKTAay JTUMUTI

a Hemece k wo>bPUIMEHTI KAaTeMK HIKTUMANALIFEIHA JKalmel Gera-
GenceHALTIK aHEIKTaMACHIHA KeTeTiH Taly JIMMHUTI MBIHaJail KaTHIHAC KoMeriMeH
XYBIKTaJIFaH JONJIIKIICH €CENTENYi THIC!
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o = kx agxmx1,02 « &(14.’1
(Rs—R,)x1000xV \J A ty @

MyHzaars, ag - CTaHAApPTTHIH alipeikimia OenceHaimiri (TpaMbiHa OepiireH
GeKKepen).

Taby mieri cyABIH OpraHHUKaJBIK eMec KypaMOipiiKTepiHe, MalifamaHaTEIH
#aGAEIKTa MEH KepCETKIIITI caHay Y3aKTHIFBIHAA OONATHIH PaJUOHYKIIEHATEPre
GalinaHbICTEL

1-KecTeciHe YCHIHEUFAH HoTmKenepi > Cs (723 mBx- ") Tectney yiriMen
Gipre aybIHFaH GONATHIH.

Koz alimaFelH caHayJBIH Y3aKTHIFE, PEH CaHay JepeKTepi XoHe epKiH
Jopexeci 2-KecTeIe KOPCeTUIreH.

9.3 CesiMTangHIK,

CaHayAelH  THIMZINN — OeTa-OeMlIekTep 9HEPrMACHIHA  OGalimaHBICTHL
mamames 0,05-ren 0,5-xe feiiin Typrennipeni. “°K crammapr peringe maiinamany
Prar> 1,32 MeV Gap paguoHykmenaTephl Kaiira Garanmayra xkoHE f,,, TOMEHIpEK
PanuOHy KIIeHITepAi eTe CaraaMayra anapaspl.

1-xecte
Tyxb6a . 4
3epTxaHa — ST Y Taby meri mBx-n
AERE 522 1,4 40
LGC 578 2,8 70
WRC 535 2,5 114

AERE: AToM 5HepPTUACHH 3epTTey Mekemeci (XapBest)
LGC: MemnexeTTik XuMus 3epTxaHachl (JIOHZOH)
WRC: Cygel 3epTTey opTambirhl (CTeBeHUIK)

1)

m xoHe V. AHBIKTayFa 7-TapMarblH KapaHpI3.

10 urepdepeHunsaHbI 0aKbLIay

10.1 JlacTany

Jexe IUaHmieTTepAeri peareHT MpoLEAypalaphlHAa MalimanaHaTHIH
oObeMAapALl OYNaHJBIPY apKBUIEL peareHTTep/iH JIaCTAHYBIH TeKCepiHi3. YIri
GenceHAINNMEH CaNLICTEIPFaHAa GenceHAUNKTIH COoNBIMCHI3 eKEHiHe Ko3
KETKI31Hi3. Bapnreik kyiteni xpomartorpadmsnelk peareHt gexredim 0,1 4 wmr
KpeMHUi refb Kocburas, (20 +1) MIT a30T KBIMIKEIIBIMEH KBIITKEUTAAHABIPELIFAH,
In + 10 M Ta3apTHUIFAH CYJB OHAEY apKbUIbl JIACTAHFAaHBIH TEKCEpII,
GenceHmimKTI enmreHis. OHEl WIOTTHIK TYFHIPHIKTarel 0,1 4 Mr kpeMHu# rem
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Tikenel cycreH3nsacEH GeNceHAlNiriMeH cablcTHpyFa Gomanel. Yori GenceHainirin
camIcTEIpy GolibinnTa GerceHAUTKTIH COMBIMCH3 eKEHIHE Tarkl a KO3 JKEeTKI31Hi3.
Erep Gencenmimik OGonbiMcelz Oonca TeMeHipek pajguobencenginiri Oap
peareHTTep/l TaHAaHEIZ Hemece 7.7-TapMarblHJa KOPCETINreH MpoLeAypaHbIH
OpHEIHA OCHI TapMaKIIaHblH OlpiHini GaraHEIHJa KOPCETUIreH GapiblK KYHEeHIH
JacTaHyHIH TeKcepyre apHalfaH Ke3eHAi mNalifallaHBIN Herisri IpoLeAypara
mabyI0H aHEIKTaMaChlH KOCHIHEL3.

10.2 BenceHiimKTIH XOFaIyhl

Ochl  omic kemeriMeH KeitOlp paJAMOHYKIICUATEpAl AaHLIKTay Ke3lHAE
WOFAJATLIHEL He ojmeHGeiitini amerk, Mecame, “H, C xome keiibip S
OYyNaHJBIPY KoHE KBI3ABIPY Ke31HJIE HOFaIabl.

OHeprusacH TeMeH Gera-reHepaTopnap (HeMece eTe TOMEH THIMJUITIMEH
ommeneni) 0,1 mrmM® (10 mrcm?) esim abeopbimamay xome 0,07 Mr-mm’
(7 Mr-cM) cHpTKB abcopbumsameH enmmenGeiini. PaiuoHyKIenaTepaeH ypaH
CepUACHIHAA 22Rn oHIEY Ke3iHJe JKOFamafbl, Olpak 4B xome **Ra Gera-
reHepaluANaiiTEIH SHIIITIeC 37IeMeHTTep GOMabL.

2-KecTe
A -
Peri %K neitin Epxin ATbIHFaH
Kea Canay caHay
3epTxaHa | alimMarel YaKBITE caHay THIMAIIITL Adpex 1
oy S KBLITTaM] - ec1 | mbx--" | %s
prrp o5t | \PAPPAY R (n-1)
caHay)
AERE |19,6 1,2x10* | 0,014 0,29 5 370 16,9
LGC |20.3 6x 10: 0.116 0,29 5 401 3.7
WRC (19,6 6x10 0,153 0,30 5 409 (16,9
AERE: AtoMm 5HEpPrUACHH 3epTTey Mekemeci (Xapsermt)
LGC: Memnekerrix xumus 3eprxasace! (JIOHZOH)
WRC: Cyprt 3eprTey opTaibiFel (CTeBeHUAK)

10.3 XKyiie xxayanThl peakIUACHIHEIH BapHalAaIaphl

Eckepry - O3iH 31 abcopOrmanayasy MIHIETTI TypAe GONaThIH THIMILIIL Cy
KypaMbIHa GaiilaHbICTH caHay THIMALIT BapHalMIchiHga 6oaasl. PaaponyknenaTepre
apHaJFaH 3Kylle skayaObl KpeMHMII AWMOKCHIl HHBEKIMACHHEIH HeMece Oacka Za
pannonyxnenm-epz[iﬁ Gerrim Oip epiTiHAici MeﬂmepnepimeH mabNoHAB MaTepuanaap
KeMeriMeH aHBIKTANYhI tuic. JKakcwinanm Kenmipren KeMiH koHe 61p1cem<1 Kyiire
KeJIl‘eHHeH KeifiH mpemaparTayra Oomampl skeHe KambIHAbIFH 0,001 A4 mr- mm2 0,1 A
mr-om?) Kesin camay Kkepek. CONaH KeifiH GelICeHAUTK GipiiriHe apHANFaH caHay
HBLITAMIBIFBL CUSIKTHL CaHay xKayaOhiH caHayra Gomasl.

10.4 Cananbl GaxpLnay

Kypan camacelH GaKplmayFa KaThICTHL JafbIHAAYMIBl YCHIHBICTaphIH caKray;
9p YNIri XUBIHTHIFEIMEH OipreH cananrad 7.8 TapMarbl ColibiHina kanmuil XIOpHAL
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woHe 7.7 Tapmarbl CoMBIHIIA peH MIAHMIETTEPl CTAaHAAPTTAPLIHA apHAFAH cala
KeMUIITIHIH IpadpuriH JalbIHIay Kepek.

Eckepty — Oneparop KyMBICHH | JI Ta3apThUFaH Cy IIOPLHLCH IIperaparTairaH,
aNTBl CaHay KO3IHEH KeM eMeC OHAIPY AapKBUEI TeKcepyre OONAmbl, OIAapIblH
opKalfceichiHA Kaiuii XJIOpHIiHIH Oerrin Memmepl KoceUaH OomnaTeiH. Kockurax
MenInep OcH Ke3epAi caHayFa JaikH/ay YINH KI3ABIPY IpolieqypackiHaH Keiin 0,1 4
MT KeM eMec TYHOaHB KAMTaMackl3 eTy VIIIH KeTKUMKTI GOIyEl THIC.

11 HopMmaTHBTiKk epeskesiep

PannoakTURTIK MaTepHalfapAbl MaiianaHyra oHEe MEMIICKST ayMarblHia
PamMoaKTHBTIK KaJABIKTHH KOJNAaHEIIYEIH JKOIOFa KATEICTE OapibIK YIITTHIK, JKoHe
XaJbIKapanblK HOPMAaTHBTIK epekeNep/AiH caKTajFaHBIHa Ko3 KeTKIZ1HI3.

12 TecTtJiey TypaJjbl ecen

Tectiiey Typanbl ecen MbIHa Al aKIapaTThl KOCYHl THIC!

a) OCHl CTaHAAPTKA CLITEMEH,

6) YNTiHl aIbIl TacTay Y3aKTHIFBIH KOca, YATiIepal colikecTeH IipyTre KakeTTl
GapIbIK aKIapaTTh,

B) ym TaHOanml canra Jefiin mmTpine Oekxkepenmmge Oera-OelceHAiMTIHIH
anmbl OONyEIH, erep HoTwmxke 9.2 TapMarblHAAfbl i3Aey IMeriHeH ToMeH Oolca,
Hepinre GakTiH KepceTyi Kepexk;

I') HETi3Tl VakKbITTHl JKOHE caHay KYHIH, cOHAal-ak YJITIH1 albill TacTay
VaKBITHIH;

) 1376y YaKBITEIH/a OaffkamaThIH Ke3 KelreH alTapbiKTail KepiHicTep;

€) OCHl XaJHIKapalblK CTaHTapTKa CHTI3UIMETeH KaHzall ga Oip omeparmus
TypaJbl TONEIK MOIIMETTEePAL;

) IPOIIeyPaJarbl Ke3 KeJITeH MapTThl Ke3eHJIep, MbICaIEL, VIl CY3ricl.
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A KOCHIMIIACHI
(minoemmi)

180 °C temnepatypaga Kenripiiired (TDS) skainbl epiTijireH KaTThi
OeJiieKTep

A.1 OaicTiH KYMBICIIbI CHIIATTAMAChI

A.1.1 AHpiKTanraH 3ar

Canpunay emmemi 0,45 MM, MeMOpaHa CY3Ti apKBUIEL CY3Tiiey KOJIBLIMEH
CyZaH aybIHOaFaH YINAaHTHIH OpPTAaHUKAJIBIK, XKoHe/HEMECE OPTaHHUKABIK, €MeC 3aT

A.1.2 Ynri tum

Taburu koHe JIaCTaHFaH CyNap KOHE TeHI3 CYHIHaH Oacka Oenrim Oip
daxTopnap HeMece KypaMbIHJa MarHHMH >oHe XJIOpHA oTe kemll cymap (A.10
KapaHEI3).

A.1.3 DOgaic Herizi

MemOpaHa cyari apKeIIEL cysriney. Cysrifierl epiTiireH 3aTTHIH CalMarkl
180 °C remmeparypaja OynmaHARPY, KenTipy xkiHe A.10 Tapmarkl GoHibIHIIA omIIey
apKBITIBIB] AHBIKTaNIa kL.

A.1.4 KonaHEUTY CIIEKTP1

TeMeHTI1 IIeK TapasbIHEIH Ce3iMTaNAbIFEIHAa GalnmaHeicTH. HaKTHL sKOFapFHl
IIeK KOK,.

A.1.5 CrangapTeIH ayHTKYH (A.l-KecTeciH KapaHEBI3.)

A.1-xecreci
180°C TemnepaTyparl KenTipy kezinge| CTaHAAPTTHIH aYEITKYLI Epkin
aNBIHFaH ePITIUIreH KaTTH (*KMBEIHTBIKTA) Jopexenepi
GemnieKTepAiH ANkl OOyH, MI/TI mr/nn
569 5,32 9
343 5,54 9
202 2,89 9

A.1.6 Iagey weri

IlTamamen 10 mMr/n xepcerkeHzel, maiiamaHaTHH Tapasbira OallimaHEICTH.

A.1.7 CesiMTangsIK

100 M zar yung op 10 MI/N kainbl epiTiITeH KAaTThl GefiekTep 1 Mr
caJIMaKTarkl ©3TepicTepre caiikec Kemexi.

A.1.8 Kinapar

Kinapar aHbIXTanMaraH, Olpak oAICTIH Kapaybl OCONBIMCHIK, Kepi ayBITKYABI
afikpIHAalaEl, compaii-ak yirire OalimaHbIcTel. Amaiifa kiHapaT erep yuriae
THAPOKONMANLIK, Ty3 Oap Goinca, KarbIMAEL Coyel MyMKiH. KeliGip opraHuKabIK,
KypaMOipiikTep KYyIOI MYMKIiH, an keiGip KypamOipmikTep (MBICabl, aMMOHMUIT
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TY3/1apHl) YIIBII KeTe/l.

A.1.9 UnTep dbepentmsanap

ApHallel TecTep JKYPTI3UITeH OK, Oipak ruApokapCoHAaTHl ©ap cyiap
KapOOHATKa THPOKApOOHAT TONBIK, KOHBEPCHACHIH KaMTaMachlz ery ymin 180°C
TEMIIePaTypajia Y3aK YaKbIT KENTIPY KakeT eTiie/(l.

A.1.10 YakpITTHI TalayFa KaXeTTIKTep

Y1 turnide 6alinaHLICTH afeTTe Oip KYHI KypaHib!.

A2 Konyrasslny canachl

A. 2.1 Opeker 3aTh

Ocrl ogmic cagpiiayemmemi 0,45 Mm, MemOpaHa CY3I1 apKBUIBI CY3TLIey
KONBIMEH  CyJaH OKOWbIIMaraH YINNAafiTHIH = OPraHHKAJBIK — KoHE/Hemece
OpTaHHKAJLIK eMeC 3aTTap/Ibl AHBIKTaH b

A 2.2 Kongansiny

Ocel afic TaOWFM KOHE JACTAHFAH Cyllapra, coHfgaii-ak keiOlp arblHabI
CyJapra KONZaHbUIa k.

A.2.3 EpiTinreH KaTTH 3aTTapALIH XKaJIEl OOJIYEIH aHBIKTay

ONmeHreH 3aTTapAbl aHLIKTay cys3rici (MemOpaHa cysriney ojici) A.8.1
TapMarbl OOMBIHINA epITINITEH KATTHL 3aTTap/blH KAkl GONYBIH aHBIKTAY YIIiH
nafianaHeIIy s MyMKiH, 20 ecKkepry.

A3 Opeker npUHIATIL

OJIeHTeH 3aT TOMEHIETLITEH KLICHIMJAA CY3TiIey SKOJIBIMEeH YIITiHIH
OJIIIeHTeH KoJleMIHEeH ¥ OHBITaImI.

Cysri xenkenme Oy MOHINAcHIHAa OymamAEIpajbl, cojaH KeiliH KaTThI
3aTTapAblH  Kajdmbl OoJyBIH TpaBHMETPHANLIK aHEIKTap angelHga 180 °C
TeMIIepaTypaja KernTipeIl.

A4 Hurtepdepeniiuanap

T'uapoxapOoHAT KaHe/HEMece TH/POCKOIMSIBIK TY3/[aphl 0ap yariiep.

A5 Kayinri maprrap

KAVITICI3AIKTEH CAKTAHABIPY! TeMmeHAeTUINeH  KLICEIMZA
CY3Tiiey YaKbITHIH/Ia KOpFay SKpaHbIH NaiaaHraH JKeH.

A.6 Pearentrep

HoHanMaraH ¢y HeMece TasapThliFaH cy.

A7 Kypannap

A7l Tuimm campimay emmiemi 0,45 wmm, guamerpi 47 MM LEUIIOI03a
adupinig MeMOpaHa cy3Tinepi

A.7.2 MemOpaHa cysrinepi 6ap xyMEICTap VIIIH YIIKIp THHIET

A.7.3 MemOpaHa cy3ri YIIH TipeK IUITHTachiHA KIPETIH aXKBIPATHUIIMANTHEIH
CY3rl KYHFEIIIBIHAH TYPATHIH CY3TLUIEY Kypalbl.

A.7.4 Kenemi 500 mn Byxuep KyTHI.

A.7.5 Kenemi 250 M eJIIIerinm IAITHHAD

A7.6 (180 £ 2) °C TemmepaTypaia peTTEIeTIH KeITIPTill TeTL.

A.7.7 Oz1 aHEIKTaHTHH KpeMHUH remm Oap kenTiprim mkad.
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A7.8 +0,1 wr peitin gonmikmeH ejmey Kabumeri Gap aHATUTHKAILIK,
TapaseLIap.

A.7.9(2,6-3,3) x[la TeMeHaCTINTEH KEICHIMBIH KYPYFa MeXaHHUKAJIEIK, HEMece
CY COPUTBLIH COPFTHL

A.7.10 Bynaugpipy Tapeskachl YIIiH Tiperi 6ap 6y MOHIIACH.

A.7.11 Kenemi 150 mn OynmaHABRIpYFa IUIATHHTIK, UILIHEI HEMECE INLIHASK,
Tapenkamapbl. Erep ymarige docdar Oap OGojnca IIATHHTIK —TapelKalapapl
nalinananyra Gomael.

A.8 AHamuTHKaIBIK IpoLEefypa

HA3AP AYJAPBIHBI3! TemeHzerinmreH KBICHIMMEH —CY3TiIIey/iH
Kayilci3fiK TeXHUKACHH caKTay YIIiH KOpFay 3KpaHBIH KYPIi3lUIyl THIC.

A.8.1 A.7.2 Tapmarsl OOMBIHIIA OTKIp MUHLIETTIH KoMeriMeH A.7.3 TapMarwl
OofibIHIIa CY3riNley KYPHUUFFHICHIH TipeK TapenkackiHa A.7.1 Tapmarbl GoiibiHma
MeMOpaHa CY3TiHI OpPHANACTLIPBIHBEI3, Ta3apTLLIFAH CYMEH CY3TiHl JbIMKBIIAAL
OHE KypanablH KOFapFhl JKaFblHAa OKYPriziHis. 50 M TasapThUIFaH CYAbIH
KeMeTiMeH MeMOpaHa CY3TiHl VII peT IIaibIl, COHjali-aK cy KalbIFbIH KO0 YIIiH
op IIaro apackIHAa CY3TiHI aKBIPBIHJAI KenTipy Kepek. CysrimTi anbiHes (19 sxome
20-ecxepTy/il KapaHEI3).

Eckeprymnep

1 MeHIIIKTI OTKI3yAl eflley epiTiNreH KAaTTHl 3aTTapOblH KAMIHL GONYBIHBIH
KYBIKTAFaH MOHIH alyhl YINIH HYCKAyNmBIK peTiHAe mNaiifanamya Oomajsl. Ajaiina
TECTINIEHeTIH CY THIIl YIIIH KOHBEePCHI AYPHIC (GaKTOPHIH TOXKIPHOe JKONFIMEH aHbIKTayFa
fomansl.

2 Erep emmeHreH 3aTTapibl aHBIKTAy OOMBIHIIAG cysriHI mHadimanamca, A.8.4-
TapMarblHa aybICHIHBI3,

A.8.2 200 Mr apTHIK epiTinreH KATTHl OonmiekrTep GONMayhl VINIH apajiac
VITIHIH KaXeTTl KeJleMiH cy3riney kepek (19 xoHe 21-eckepTynep/i KapaHb3).

Eckepry — Dynaupelpy TapenkachlHIarbl aprelK TyHOa Cy  oTKiz0edTiH
KabBIPIaKTEl TYFbIza allafbl.

A.7.5-rapmarbl OolfbIHINA JIIETIN HIMHAPAIH KOMeriMeH Cy3UireH yIri
KeNeMiH Oenritey kepek. Meicaier, Oyt V, MIT TeH,

A.8.3 Ynriui cysriieH eTKI3TeHHEH KeiliH cysrifie KaJFaH epITUINeH KATTHI
3aTTapAEl KO YIIH 10 MI CyABIH KeMeriMeH MeMGOpaHa CY3TiHI VIO peT Ao
Kepek. YINTi cysricine mainiirad epiTiHaidl KOCEIHELS.

A.8.41 carar Gofirl (180 + 2) °C Temmeparypazna A.7.11 Tapmarer 60HBIHIIA
OyNmaHABIPY Tasa TapeiKachlH KemiTipin, A.7.7-Tapmarkl OofibiHIa KenTiprim
mkadTa CanKEHAATHI koHe 0,1 MT felfin Jonaiknen enmey kepek. MuIcamnl, 6y
calIMaK Mg ID TEH.

A.8.5 Cysrimeri Kocmanbl koHe OYyNaHABIPY TocTaranra maiLiiran
epiTIHAIHI OeIIeKTel aybICTHIPHII KoHE KOFaphl HHPPAKLIZEUT KEI3ALIPY apPKLLIED
kenTipin, A.7.10-Tapmartl Golfminma Oy MOHIIACHIHA epITIHAIHI OyIaHmLIpy
KepeK.
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A.8.6 Bapnwuix cy yiri cysriciuge Oynanranfga, A.7.6-TapMarsl GOHEIHIIA
KemTiprim memiide OymaHABIPY TapenkackiHa aybICcTHphn, (180 = 2) °C
TeMmmepaTypala (22 koHe 23-eckepTyllepii KapaHbI3) TYPaKThl caiMakka Jelfin
kenripinis. Kenriprim mxadra canxeiHaaten emmenis. OCkl canMak mc Ip TE€H
GOJCHIH.

Eckeprynep

1 Typextel camvak, 0,5 Mr HeMece KeNTIpy >KoHe eﬂmey,uiﬂ Ti36eKTi Ke3eHIHeH
KelfiH canMaKTEl alfbipy kesine anbiHanbL(Erep camvak, yIriHie Keifoip TYpJ'Iepl iz
TYPaKThl CaJIMaK Kel'ITlpl JKoHE IIIaro CI(I KaXxer 60J'.[Cﬂ TEK 61p m/IKJIIHeH KeI/IlH
AJILIHATBIHBEIH I[OJ'[CJ'II[GI/ITIH TQ)ICIPI/I6G APKBLIBI aHBIKTaIYbL MYMKIH).

2 Kypambitaa rugpokapboHaT HeMece TMAPOCKOMUAIBIK, Ty3Aaphl Gap yirinepre
KeIITipy IpoLleqypackl 3xoHe KOpIllaFaH opTa TeMIepaTypachiHa JeliiH callKbIHAATKAHHAH
KelfiH Te3 oIley NPOIeAyPachiHbIH y3aK, GOMyBIH KaXkeT eTell.

A.9 Hormxenep KaabKyIAHICEH

180 °C TtemmepaTypaja KenTipy KONBIMEH aJIbIHFaH EpITIIreH KATTH
GeonmexTepAiH (NUTpiHEe MT) KAJIMLl MOJIIepiH MbIHafalt ¢Gopmyna KeMeriMeH
€CemnTe I

Mo~ M5 10°
4
MYHZAFBL

Mme - KeUTipiIreH TyHOA jXoHE Tapelka caaMar (Ip);

mp - TapeiKaJarsl calMars (Tp);

V, -cysuireH yiri kememi (M).

A.10 Daic HycKanapel

A.10.1 Keraaeipy Hemece KenTipy TeMIlepaTypachiHEH TYpIiepi

KeiiGip maxcarta ynrinep 105 °C temnepatypaja kenriputenl Hemece 180
°C TeMIepaTypacHHHH OpHLIHA TYPaKTH canMakika Jgeitin 450 °C unu 500 °C
TeMIrepaTypaja Kel3AepeIafbl. OcH HycKanapAelH OipeyiH HalifjanaHy kesiHfe
ocHl $aKT HoTIKECIMeH 6ipre KepceTiTyl THiC.

A.10.2 KypaMeiHga Marauit xoHe XJIOpHJ KOHIEHTPALMICEH oTe Kol TeHi3
3%oHe TY3AB CyJIap YIriepl

Ochbl 3aTTapAbl KBI3ABIPY Ke3iHAE CyTerl XIIOPUZIHIH SKOFATYyBIMEH XOHe
MarHuil THAPOXJIOPHAIHIH TYHIHAAyBIMEH ruAponusjeHezl. THicTi mpoiemypara
MBIcaJbl peTiHge [S] KapaHBI3.
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Ecxepmnenep yuiin
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TOCYJIAPCTBEHHBII CTAHJAPT PECITYBJIMKH KA3SAXCTAH

KAYECTBO BO/Ibl

Hzmepenue odiieii dera-
AKTHBHOCTH B ITUTheBOi BoJe

CT PK HCO 9697-2006
(HCO 9697:1992 Kauecmeo o0vt. Himepenue obujeii
bema-(paduo)axmusnocmuy 8 neconenoi ode, (IDT)

WNznanue opunmaabHoe

Komurer no TeXHHYECKOMY PeryJIMPOBaHHIO H METPOJIOTHH
MuHHcTepcTBa HHAYCTPUM U Toproeiu Pecniyonuxu Kazaxcran
(ToccTangapr)

AcTtaHa



CT PK ICO 9697-2006
IIpemuciorue

1 PABPABOTAH W BHECEH PecnyOmukaHCKUM TOCYAApCTBEHHBIM
npeyupuarneM «KazaxcTaHCKWI WHCTHTYT CTAaHAApPTH3aldU W CePTUPUKAIINN
Komurera 1o TeXHUUECKOMY PETYIIHPOBAHUIO U METPOJIOTHI

2 YTBEPXKJEH U BBEJEH B JENCTBHE npukazom Komurera mo
TEXHMYECKOMY PETryJIHPOBaHHIO M METpOJIOTHH MUHHCTEpCTBA HHIYCTPHH H
Toproenu Pecny6miuku Kazaxcran ot 18 aBrycta 2006 roma Ne 357

3 Hacroamuit crammapt npeacTapngeT uiaeHTHUHBIH Texcr MCO 9697-92
«Kauecteo BOABL H3mepenme oOmeit Oera-(paguo)akKTHBHOCTH B HECOJEHOI
BOJAE» C JIONOJIHUTENBHEIMH TPeOOBAHMSAMM, OTPAaXalomUMK  IIOTPEOHOCTH
sxoHoMuky PecrryOnukn KazaxcTaH, KOTOpHIE BEIJICTICHE B TEKCTE KYPCHBOM.

4 CPOK ITEPBOI1 ITPOBEPKHN 2011rox
IIEPTOJUYHOCTD IIPOBEPKH 5 met

5 BBEJIEH BIIEPBLIE

Hacrogmuit cramgapT He MOXET ObITh IONHOCTBIO WM YaCTHYHO
BOCIIPOM3BE/ICH, THPAXKHPOBAH W DPAacIpPOCTpaHEH B KadecTBe OGHMIIHATBHOTO
mfanug Oe3z paspemeHHda KowmmTera IO TEeXHHUECKOMY PperyIHpPOBaHHIO H
Merposioriy MUHKCTEPCTBA HHAYCTPUH U Toproemi Pecriyonuku Kazaxcran
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TOCYJIAPCTBEHHBIM CTAHJIAPT PECITVBJIMKH KA3AXCTAH

KauectBo Boabl M3mepenne o6mieii 6eTa-
AKTHBHOCTH B NUTHEBO BoIe

Jarta eeeaenus 2007-07-01

1 OdsacTh NPpHMEHEHHSA

HacToamuii cTaHAapT ycTaHaBIUBAaeT METOABI UL ompejeNieHusa obiei
Oera- aKTMBHOCTM B IINThEBOM BOZe. MeToJ OXBAaTLIBaeT HeJeTyuue
[f-aKTHBHEIE PafHOHYKIIEHAL! ¢ f-MakcHManbHoOl sHeprueit >03 MeV. B ompe-
JlelleHue He BKIIFOUCHH! S-TeHepaTOphl OUeHb HU3KO 3HEPTHH, B T.Y. ’H, C, *’S
u *'Pu.

Hacrosmmuit MeToZ MPUMEHHM K aHAJIM3Y CEIPHIX M MUTBEBEIX BOJ, HO He-
IPUMEHHM HalpPSMYIO K CONIEHBIM WIM MHHEpalH3HPOBaHHEIM BojaM 6e3 mpej-
BapUTENLHOM afjanTalllin.

Pasmep ofpasiia OrpaHHUMBAETCS HEOPTAHUYECKUMH KOMIIOHEHTaMHU
BOJIEI U pazMepoM IUIaHIIeTa, IPUHIMAEMOTO B MCIOIL30BAHNE CUNTHIBAIOI[HM
00OpyROBaHHEM.

2 HopMmaTHBHbIE CCBLIKH

B nacmoauem cmanoapme UCnons306a1a CColAKA HA CREOYIOujite Canoapmol:
CT PKTI'OCT P 51592-2003 Booa. Obujue mpebosaiia x ombopy npob.
TOCT 6709 - 72 Peaxmusvi. Booa oucmunnuposannas. Texnuueckie

YCROBUA.

3 IlpuHiun geiicTBUA

OGpaseln OKHCIIIETCS ¢ LENbIO CTaOMNIM3aly U BHICYIIHUBAETCS MPaKTH-
YeCKH JO CYXOCTH, NEPEBOJUTCA B CYJbGaTHYIO GopMy M HakaJHBaeTcs NpH
temmeparype 350 °C. UYacTh ocajxa mepeBoAMTCA B IUlaHmieT M OGera-
(pasno)akTHBHOCTL, M3MEPEHHOH ¢ MoMomblo cueTdnka ['eiirepa, mpeaBapu-
TEJBHO KaJIHOpPOBaHHOTO OTHOCHTENBHO CTaHAapTa KaJks.

4 Peareursl
PeareHTEI OMMKHEI UMETh MPU3HABAEMYIO aHANIUTHUYECKYIO CTENEHb U CO-

JepKaTh PaZlHOaKTHBHOCTh MHHUMAJILHOTO (OHa.
IIpumeuanue - Meroa A1 poBepKH NpeAcTaBlieH B 11.10.1.

W3nanue opunmaabHoe
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4.1 Boga muctwumposanHad 1o IOCT 6709.

Jmna moboro nmpHMeHeHHI HeoOXOAMMO HCIONB30BATh JAUCTHLTHPOBAH-
HYIO WIH JeUOHU3UPOBAHHYIO BOLY.

[Ipumeuanna

1 JuctunnupopanHad (I JEMOHU3UPOBAHHA) BOJA, UCTIONb3yeMas I
OIIpEACICHII MalloHOB HEIIOCPEACTBEHHO B METO/IE, a TaKXKe IPerapupOBaHIe
ApPyTHX
peareHToB JOJDKHE HMeTH OoJlee HU3KOE paJHMOaKTHRHOE COJepIKaHue TI0 CPaB-
HEHHIO ¢ aHAJOTHUYHBIMH ITapaMeTpaMH HaNMEHBIIEro KOIMYecTBa, oOHapy-
KEHHOTO B o0pasiax.

2 Cnennduranmsa A1d HEKOTOPHIX CMOJI 0OMeHa HOHAMHE OTIPEJAEITIET, YTO
S MOMeET IPHCYTCTBOBATE B CMOTIS (1 moxeT OHITH BEIMEITA). Eciin nenomns3y-
eTcs JNeMOHU3MPOBaHHAs BOJa, Iepe]] IpHMEHEeHHEM HeoOXOJMMO TIPOBEPUTL
BCE UCTOYHUKHU ITUTAHHUAL.

4.2 WcTouHUK 3TalloHa CTaHAApTa, XJOPHA Kalws, BHICYNIEHHBIH S0 IO-
CTOSHHOII MaccHl pu TemIepaTtype 105 °C.

4.3  KoHneHTpHpoBaHHas a30THas KucJIoTa, S0 % no oeiicmeayioujum
HOPMAMUBHLIM OOKYMEHIMAM.

C nomouipio BoAbl pazeeaute 100mm &+ SMit asoTHOH KUCTOTH (p = 1,42
rp/mi) fo (200 + 5) M.

4.4  KoHIeHTpHPOBaHHAs cepHad KHCIIOTa, p — 1,84 rp/MIL. no Oeticm-
EYIOUJUM HOPMAMUBHLIM OOKYMEHMAM.

4.5 Jleryume opraHHUecKHe PaCTBOPUTEINH, METaHOI U allETOH 10 Oeli-
CMBVIOWUM HOPMAMUGHLIM OOKYMEHMAM.

5 Odopynoranue

JlaGopatopHoe 00opyAOBaHHE, a TAKKE

5.1 Cuerunx I'efirepa HI3KOTO $OHA WK JPYroe CUNTHIBAIOIIEE yCTPOii-
CTBO

Paccroaaue mcTouHWKa OT JeTeKTopa He JOJDKHO IIpeBHIMAThL 10 MM
(10 MM Bozmyxa = 0,01 MT/MM TONMUHELL). J[eTeKTOpHas CHCTEMa JOJDKHA OBITh
CHOCOOHOH TIpeJCTARIATL TOJIIWUHY BHeUmIHero abcopOepa AN HMCTOYHMKA
7 Mrcm” £ 0,02 wmr- M 0,02 mr Mm’ @ Mmrcm? 2 MF'CM-Z). DTOro MoXHO
JIOCTHYL € TIOMOIILIO KOHEUHOI'O OKHA JIETEKTOpa WIM TOHKOTO KOHEUHOTO OKHA
¢ JOTONHHUTENLHEIM abcopbepoM cooTBeTcTByIomeil Tonmubk. Kpome Toro,
Kakue-mudo HACTPOMKY IO COBITAJIEHUIO/HECOBMAZCHIMIO AT CHIKeHu4 GoHa He
JIOIDKHBL BIHATH HAa 9(QQPEeKTHBHOCTL CHUCTEMBI JJISI PasfIMYHBIX SHEPruit
BEIOpOCa.

5.2 Ilnaumersl (JIOTKM), TOMIMMUHOM He MeHee 2,5 MI- mm?. TlnaHmers:
JIOIDKHBL OBITH HM3TOTOBIIEHEI M3 HEPXKABEIOWIEH cTamw, a Kpas IAaHIIETOB
JIOIDKHBI IUIOTHO TIPWIIEraTh APYT K Jpyry. Oro obecriedunBaeT oOpaTHOE pac-
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ceMBaHMe HAaCHIMEHHOCTH.

IIpumeuanusg

1 JluameTp IUTaHmeTa JUII WCIOIB20BAHUA OpeenieTca TpeGoBaHUIMHA
CUETYINKa, T.€. I3MEPEHHNAMH JIHAMETpa JIETeKTOpa U JepikaTelsd UCTOUHHKA.

2 ®Co moxer 6uTh OGHAPYXEH B KaueCTBE MPHMECH, TAKHM 0GpazoM,
OKasbIBas BIMSHHE Ha 3HaUueHMI (PoHa, HO He 0OA3aTENLHO Ha oOpasel] WiIH
maboH, T.K. aKTHBHOCTH Oy/IeT MOTJIONEHa OCaJKOM.

3 Heo6xoauM paBHOMEPHO paclpeieeHHEIN HCTOUHKK, HeKOTOpLLe CIIe-
IHAIIACTHL CYMTAIOT, UTO Jlerde paboTaTh Ha TMONMPOBAHHOI MeTasummueckoit
MIOBEPXHOCTH, a APYTHe MPEJIOYHTAOT HCIIONb30BaTh BHITPABRIICHHBIH MITH TiIe-
pOXOBaTHIH IUTaHmeT (JUIg MaHHEIX IeNeil OpUMEHSIIOTCS IeCKOCTpYiHHasa
00paboTKa U XUMIUECKOE TPARICHHE ).

5.3 MydodenpHas neub, paboTtaroras mpu temmepatype (350 + 10) °C.

5.4 TTapoBast Gams 1o JeHCTBYIONUM HOPMATHBHEIM JOKYMEHTaM.

6 OTdop nmpod

JoGasbTe (20-+1) M1 a30THOH KMCIOTH Ha OAMH NUTp oOpasifa Jya cObopa
B YHCTOH MOMMATHICHOBOH OyTHIIKE, a 3aTeM cobepuTe obpasel] B COOTBETCT-
Bur ¢ CT PKI'OCT P 51592. OxucneHne MEHUMHI3HPYeT abcopOallito pajiuo-
aKTHBHOCTH Ha cTeHKax OyTeIToK. XpaHuTe Ipu Temmeparype (4+2) °C u mpo-
BeJUTE aHaaM3 obpasila cpasy mocie copa MaTepuia.

Ecnu meobxommMo M3MEpHTh aKTHBHOCTH (INBTPOBAaHHOTO o0paslia B
BOZle, poBeAuTe QIUILTPALIHIO Cpasy Iocie cbopa MaTephara Tiepel ero OKHc-
TICHHEM.

IIpumeuanne - AKTHBHOCTL OyJeT pacmpejelieHa MeXIy BOXHBIMU
pacTBopaMu ¥ abGcopOalueit Ha TBepAoM BemiecTBe. TakuMm oOpa3oM, GUILTpa-
¥4 JOJIKHA IPOBOAUTECS IIEPe]] OKHUCISHIEM, KOTOPOEe MOXKeT HapyIINTh JaH-
HOe pacupefeneHye.

7 Ilpouenypa

7.1 IlpeaBapuTenbHbI 3Tan

ITpumeuanue - AHaNU3 HEOOXOAMMO TIPOBOJMTE B 30HE, IJle HE HCIIOIh-
3YIOTCS Pajifio-OTCIISXKHUBAIOKE YCTpoiicTBa.

Omnpepenure obIiee CoAepXKaHNUE TBEPAbIX YACTHI] B BOJIE B COOTBETCTBHU
¢ IIpunoxkenuem A. YUuUTHIBas M3MEHEHMSI B COCTABE BCJIGJACTBHE HarpeBaHUA
mpu temmeparype 350 °C u cymbdaTUpoBaHMA OCAAKOB, paccumTaiite oObem
HeobxoguMoro obpaslia A HPOU3BOJCTBA MAacChl TBEPJOTO OCafika CIIErKa
6ombme 0,14 mr (te 4 — 30Ha maHmera (5.2) B KBaJPATHHIX MIUTTHMETPaxX ).

7.2 Dran KoHIEHTpaIuu
B xonby nepesegure n3MepeHHOe KonmudecTBo VB muTpax (= 1) % obpasia no
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m6 TakuM o6pasoM, YTOOEI IOCNie HarpeBaHmI ocTanoch He Menee 0,1 4 mr
ocajika.

TlpuMeuanne - J[7s cBepX MATKHX BOJI, BO3MOXKHO, 00BeM, HeoOXoau-
Mbi# g mpouseogcTBa 0,1 A Mr, HecOLITOUHO BenuK. B maHHBIX 00CTOATEND-
CTBaX, HEOOXOMMO HCIIOJIb30BaTh HauOOIbIIee KOIHIECTBO 00beMa (CM.TaKkkKe
IIpumeuanwve 12).

TijaTensbHo BEIMAPUTE BEMIECTBO HA TOpsUeH MIHTE JIO YMEHbIIEHHS 00b-
eMa 7o 50 ML, a 3aTeM OXJIaJIuTe.

TlepeBeanTe KOHIEHTPHPOBAaHHLIH PacTBOp B BECOBYIO HaIlly M3 JUOKCH-
Ja kpeMuma (rmasypoBaHHOTO (apdopa), MpeABapUTENLHO Pa3oTPeTyio IIpU
temnepatype 350°C. TmartempHO BEIMOliTE K010y ¢ MHHHMAILHEIM KOIHYIECT-
BOM BOJIbL ¥ IIEpEBEANTE OTIONOCHYTHIIT pacTBOp B HaIly.

TIpumeuanue - Ecnm komba Benmuka, y1oOHeH IepeBecTH OIOIOCHYTHIH
pacTBOp B MeHbIIYIO konOy (Hampmmep, 500 mi). PacTrop 3aTeM moxer OBITH
KOHIIGHTPHPOBAH JIO HIDKHEH Macchl A1 oOneryeHHs MpoleRyphl TIepeBoja
PacTBOpa B Yally U3 JHOKCHUJA KPEMHISL

7.3 Oran cynbdaTHpOBaHKA

Ybemutech, UTO OIOJIIOCHYTHIH PacTEBOp B Uallle OXJIaXJIeH, 3aTeM JIo-
6appTe 1 a1 (£20) % cepHOIt KMCTIOTHL.

IIpumeuanue - B mpolecce BEICYIIMBaHWY M HarpeBaHMA HEKOTOpHIE
BOJLI MOTYT IIPOM3BOAUTL OcalOK, KOTOPHIH He MOJXONUT JJIA M3MEPEHHS pa-
JUOAKTUBHOCTH, T.K. SIBJIIETCSI T'HAPOCKOINHMYHBIM I TPYAHOPacCTBOPHMBIM.
JanHEIT nporece cymbGaTHPOBAHUS TIOJXOUT JUIL MHOTHX oOpasroB. O6bem
BEIOpaHHON cepHON KHUCHOTE crocobeH ¥ cynb(haTHPOBAHMIO MPUOIH3UTENBHO
1,8rp xapOonaTa xanpuma. Jid paspenreHns IPUCYTCTBHUS M3IIHIIKA KUCIOTHL,
HEOOX0IUMO BEIOpATh MCXOIHEIHN 00beM 0Opasila Tak, YTOOH oOImee cojiepiKa-
HHE TBEp/IBIX JacTHI[ He NPEBHIMaso | Ip (OmBITEL ¢ HEKOTOPHIMH BOJAMH MO-
TYT IOKa3aTb OTCYTCTBHE HEOOXOAUMOCTH B JAHHOM DTaIlE).

TuraTensHO BEIAPHTE COJIEPKAHIE YAy JIO BHICY IIMBaHHA.

Bo usbesxanne pasOphI3THBaHNA BEIECTRA, [TOJ[BEPTHUTE Yally Harpena-
Huto (MHGbpakpacHOH JTaMIOH WK aHAIOTHYHLIM YCTPOHCTBOM) U IIpoioTIKaiiTe
HarpeBaHUe JI0 IOSBMIEHUS [IeHbl CEPHOH KHMCIOTHL. 3aTeM IepeBe/IUTe Jally Ha
IUTNTY HarpeBaHMA M IPOJOIDKaliTe HarpeBaHME JO TEX IOp, IOKa IIeHa HE Ie-
pecTaHeT MOSABIATLCH Ha OBEPXHOCTH BEI[ECTRA.

PaBHoMepHO pacupesienire ocallok Ha IUIaHmeTe, pa3OaBUB e€ro He-
CKOJIBKMMH KaIUIAME JIETYUero OpraHHYecKOTO pacTBOpa W JaliTe €My BEICO-
XHYTb.

TTpumeuanme - OGpazer] MOXHO HAKPEITH TOHKOH MaHnapHO# MIeHKo.

7.4 Oran HarpeBaHUA

IlepeBeaute Hamy u comepxuMoe B My QeNbHYIO ITedh, HarpeBaiite B Te-
YeHHe Haca IpH TemmepaType (350+10) °C u paiite BelecTBY OXIIAJUTLCSI B
CYIIUIBHOM IIKady.
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BaBecbTe yally ¥ 0CaZloX, a ¢ IOMOILBIO PasHHUIEL B Macce m (Mr) ompe-
JIeITe Maccy HarpeToro ocajka.

7.5 IlpenapupoBaHHE HCTOYHMKA

Bapecete 0,1 4 Mr (1) % nemna Ha maHmer. Ecnu nemen KpynHEIH,
Ppa3sMeTbUUTE €10 B CTYIIKE.

Ecnu o6veM, ucnonb3oBaHHbl B 11.7.2, cogepxkutr meHee 0,1 A mr ocaj-
Ka, TIepeBeANTe MaKCHMATbHO BO3MOKHOE KOJIMYECTBO OCaAKa B IIaHIIET.

7.6 DOTan cuUTHIBaHUA

Ycranosute cueturk I efirepa unu apyroit 6era-cueTUUK COTMIACHO MHCT-
PYKITHSAM TIPOM3BOAUTENCH.

H3sMepbTe aKTMBHOCTL Ha IJIAHIIETE NOCPEACTBOM CUHUTHIBAHUA ITTOKa3a-
HUS YCTPOHCTRA B TEUSHUE IPOAOIDKUTENLHOTO IepHoa BpeMeHu. IlycTh noka-
3aHUA CyeTUnKa paBHIIOTCS Ry 57

IlpuMmeuanue - IIPpOJOIIKUTENHHOCTD CUUTHIBAHMA 3aBUCUT OT o0pasila
U TIoKazaHus cueta GoHa, a Takxke oT TpebyemMoit TOUHOCTH.

7.7 Omnpexnenenne poHa

HsmepbTe akTMBHOCTD (POHA ¢ TOMOILIBIO UASHTUYHOTO YUCTOTO IIIAHIIe-
Ta 1o 11.5.2. ITycTh mOKa3aHMA cuerdnka paBHAIOTCA Ro s™. TToBTopenHkIe cun-
THIBaHUS MTOATBEPAAT CTaOUILHOCTD hOHa.

7.8 HWsmepeHne 3TaJlOHHOIO HCTOYHUKA
C moMomplo XJIOpUAa Kajius BMECTO Ielia obpasla, MpOBEAUTE MPOLEAYDY,
onucaHHy!o B II1.7.5 u 7.6. IIycTh Noka3aHKs cUETYHKA PABHAIOTCA R s,

8 BripameHue pe3yJbTaToOB

8.1 Pacuer xOHIIEHTpalllH aKTUBHOCTH
Paccuuraiite KOHIEHTpAlMIO aKTUBHOCTHU ¢ (OeKKepeli Ha JINTP ) PacTBOpa o

YPpaBHEHHUIO:

=R, xLxL

& M

rge, c- 6Oera-akTUBHOCTH (Gexkepernu Ha JIUTP),
R, - cuerHbie mokazaHusa o6pasiia B CEKyHJy, KOPPEKTUPOBAHHEIE IS T10-
KazaHuii QpoHa,
gs -ApoBGHast 3 GeKTHBHOCTL H3MepeHns cTanxapTa K,
V, -o6bem obpasma (JI), 5KBHBaJICHTHOTO MacC€ TBEPAOro BEIleCTBa Ha
IUTaHIIETE.
Taxum 0Opazom,
R,=R,-R,

rae, Ry, - cueTHHIe MoKazaHUSA HaOMIOZaeMOTo 06pasiia B UMITYJILCaX B CEKYH-
Ay mo 1.7.6;
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R, - cuerHble mokasaHNA HOHOBOTO IUIAHINETa B HMITYJILCAX B CEKYHAY
mo .7.7

a TakKe,
R.—R
= B—R) 1000
0.14x14.4
RS - TIOKa3aHUuA CUCTUHKA HaGJ‘[IOﬂaeMOI‘O 06]3331.[3 B UMITYJIbCaxX B CE-

xyHay 1o 1.7.8;
A - 30Ha IaHIIeTa B KBaAPaTHEIX MUJUTAMETPAX,

0,1A- Macca TBepAOTO XJOpH/a KaJlud WIH MefUia (MT) Ha IUIAHIIETE 110
m7.8.
a TaKke,

I/P=

K>< 0,14
m
rae, V - oobeM obpazna B murpax no n.7.2;
m- Macca (M) HaTpeToro ocajka ot oobeMa V mo 1.7.4.

Takum o6pazom, obiiee ypasHeHue (1) mpuobperaer BIJ
o= (R, —R,)x0,Ldx14,4xm
(R, — R,) <1000V x 0,14
_(R,—R)x14,4xm
" (Ry—R,)x1000xV

HToropoe ypaBHEHHE aKTHBHOCTH JUIA ¢ (OeKKepeny Ha JTUTP) MpHoGpeTaeT
BHJ

_ R, —R)x14,4xmx1,02
Ry —R,)x1000x¥V )]

IIpuMmeyanue 16 Baxuo Bxmounts ¢axrop 1,02 B UTOrOBOE ypaBHEHHE
JUTIA KOPPEKTUPOBKH 20 MJT a30THOMH KHUCIIOTHL, ZOOABIEHHOM Ha JIMTP B KAUECTBE
cTabumiszatopa (CM.IL6).

Ecnu cymecTByeT HeoOXOUMOCTh BHIPA3UTh PaJHOAKTUBHOCTE 0Gpasua
¢ HCKIIOUEHHeM moKasaHHi [ °K, olieHHTe eTo BKJIaJl, H3MEPHB CoZepKaHNe
Kanms ucxoJHoro obpasua. Ilo pesynbraTy paccuMTaliTe aKTUBHOCTD, HCTIONb-
3ys uHopmaimo B IIpumeuanuu 15, ¥ OTHUMUTE €r0 OT 3HAUCHUA, MOJIyUeH-
HOTO JUIA C.
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9 TouHocTh

9.1 OTKJIOHEHHUs OT CTaHAapTa
OTKJIOHEHHE OT CTaHJAPTa S, CBSI3aHHOTO ¢ aKTHBHOCTHIO 00pasifa, KOPPEKTH-
poBaHHOTO J1s1 GOHA, PaCCUHTEIBAETCA 110 YPaBHEHHIO:
R, R 14,4xmx1,02
s, = [+t x—a 2
f, f, (Rs—R)x1000xV 3)

Tae, ty, U tp - COOTBETCTRYIOW[asd NPOJOIKUTENHHOCTh CUMTHIBaHUA oOpasnia U
¢dona.

OTKIIOHEHHE OT CTaHAApTa, CBI3aHHOE CO CUMTHIBAHHEM CTaHJAPTHOTO
MCTOYHUKA XJIOpHAA KaJlusd, SBJIETCA HE3HAUWTEbHEIM 110 CPaBHEHHUIO C ITOKa-
3aHUAMY 00paslia, CIIefOBaTeNbHO, Pe3yIbTaT AOJKEH OHITh 0G03HAYEH OTKIIO-
HEHHMEM OT CTaHAAPTa «UCKIIFOUUTENLHO BCIIEACTBHE OMTNGOK CUMTHIBAHUSY.

9.2 JlumMuT ompeseeHus
JIMMHUT [JeTeKTUPOBAHHS, JOCTHUTaeMBEIi B omnpejeneHun oOmeii Gera-
aKTHBHOCTH, Ha MPEAMET BEPOATHOCTH OWIMOKU a wiM Kosdpdunuenra &, xo-
%EH PacCUUTHBATLCSA A0 NPUONIKEHHOH TOUHOCTH ¢ MOMOI{BEO OTHONIEHHUS:

e =k ayxmx1,02 « &(l+i)
(Ry—R)x1000xV Y\ £, t, @

rae a; - crelpduyUeckas akTHBHOCTb cTaHapTa (GeKKepenu Ha TpaMM).

Ilpenen JeTeKTHPOBaHHUS 3aBHCUT OT HEOPTaHMUECKIX KOMIIOHEHTOB BO-
JIbI, TIPUCYTCTBYIOMINX PaJMOHYKIIEHJIOB, HCIIONB3YeMOro oOopyJoBaHHI H
HPOAOIKUTENTEHOCTH CYATHIBaHKA TTOKa3aHMUIA.

PesynnraTh, npejcTapneHHbe B Tabmuiie 1, GblM noyueHH ¢ o6pasLioM
tecrupoBanms ' Cs (723 MBx-Y).

[IpOAOIKUTENBHOCTL CUNTHIBAHUA 30HEI HCTOUHMKA, JAHHEIE CUHTHIBa-
Husl PoHa M cTeneHU CBOGOALI IpeAcTarneHsl B Tabnuie 2.

9.3 UyBCTBHUTENLHOCTH

D¢ exTUBHOCTL CUMTHIBAHHSA BapbupyeTcs mpuonusurensHo ot 0,05 go
0,5 B 3aBHCHMOCTH OT 3Hepruu GeTa-uacrun, Hcmonmesopanue “’K B kauecTse
CTaHAApTa BeAET K IepeolieHKe PaAMOHYKIECHAOB C S>> 1,32 MeV u Heno-
OLIEHKE PaJNOHy KIHOB ¢ Goriee HU3KUM Py
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Tabnuia 1
Ocanox o
pesien NeTeKTHPOBaHMA
JlaGopatopus wExn!
miy S+ m”

AERE 522 1,4 40

LGC 578 2,8 70

WRC 535 2,5 114
AERE: YVupexzaeHue uccliefoBaHuii aToMHol sHeprun (Xapser)
LGC: JlaGopaTopus rocygapcreeHHoOH xumuu (JIOHI0H)
WRC: Llentp BoaHEIX uccnegoannii (CTeBeHHIK)
Deomn7 JJIs1 onpefieneHus m u V.

10 KontpoJb uHTEepdhepeHIHH

10.1 3arpsaszueHue

IIpoBephTe 2arpA3HEHHE PEATeHTOB HMOCPEACTBOM MCIApPEeHUI OOLEMOB,
HCTIONB30BaHHEIX B NPOIEAypax PeareHTOB Ha OT/ENbHBIX IUIaHMIeTax. YOeau-
TeCh, UTO aKTHBHOCTH HE3HAUMTEINLHEI [0 CPABHEHHIO C aKTUBHOCTSAME 00pas-
11a. [IpoBepbTe 3arps3HeHue Beell cUCTeMEl TocpeAcTBoM obGpaboriu 1n+ 10 mn
AUCTHUIMPOBAHHOMN BoARI, OKMCIEHHOM ¢ (20 +1) M a30THOH KHCIIOTOM, K KO-
Topoit 6rto mobGasmeHo 0,1 4 Mr xpeMHerensd kjacca XpoMaTorpaduueckoro
peareHTa, M HM3MepbTe JaHHYKO aKTHBHOCTb. Ee€ MOXXHO CPaBHHTL C aKTHBHO-
¢ThIO IpsMoii cycnensuu 0,1 4 Mr kpeMHerens Ha CUETHOM MOJAJOHE.

CHoBa y0esuTech, UTO aKTHBHOCTH HE3HAUMTEILHA MO CPABHEHHMIO C akK-
THUBHOCTBIO 0Opasia. Ecnu akTUBHOCTb He3HaUMTENbHa, BHIOGEpHTE PEareHTEH ¢
Gornee HU3KOI PaZMOAKTUBHOCTHIO HITH BKIIFOUNTE Ompe/iernienue mabioHa B oc-
HOBHYIO IIPOLEAYPY ¢ UCIOJL30BaHUEM 3Talla A MPOBEPKH 3arpa3HEHUs Beeit
CHCTEMEI, IIPEACTABIICHHOH B MepBOM Maparpade JaHHOIO MOANYHKTAa BMECTO
MpoLeAypHl, ONIHCaHHOM B I.7.7.

10.2 TloTepu akTHMBHOCTH

OueBHAHO, UTO HEKOTOPHIE PANMOHYKIIEHJE OYAYT HMOTEPSAHBl BO BpeMd
OIlpeAerieHNns Wik He OyIyT M3MEpeHEl ¢ MOMOIIBIO JaHHOTO MeTofa. Hampu-
mep, °H, C u HexoTopsie S GyyT IOTEPSHE! PY BLITIAPHBAHMN I HATPEBAHHH.

Bera-reHepaToprl HU3Kol sHepruu He OyAyT uM3MepeHH! (Wiu GyAyT uz-
MEPEHEI ¢ OueHb HU3KOH 3ddexTuBHOCTER) ¢ 0,1 Mr-mm (10 Mr-eM?) camoab-
copGarmu i 0,07 Mr-Mm® (7 Mr-cum>) BHemHeilt aGeopGarmm. M3 PanuoOHYKIIEU-
JIOB B cepun ypaHa “**Rn 6yaer moTepsiH Bo Bpems o6paGoTku, HO GyAyT mpH-
CYTCTBOBATH GeTa-TeHepHupYIONIHe JouepHHe s1eMeHTH ~*Bi n *°Ra.
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Tabnura 2
Cropocts| Oddexr | Cre- | ITomyuennas
Bpema
3ona uc- CUHUTHLI- |CUMTLIBAHUS| IIEHH
JlaGopa- CUMTEHIBa- 40
TOYHHKA BaHMA Jo 'K CBO- 1
TOpHuA 2 HUA . mBx--" | %s
cM . ¢doHa ¢-s’| (cuuteiBa- | GOAEI
! Hue Ha pac- | (n-1)
AERE |19,6 1,2x10* | 0,014 0,29 5 370 16,9
LGC |20.3 6x 10* 0,116 0.29 5 401 |3.7
WRC [19,6 6x 10" 0,153 0,30 5 409 16,9

AERE: YupexeHue ucciegoBannii aToMuoi suepruu (Xapseiu)
LGC: JlaGopaTopus rocyzapcrBennoi xumun (JIOHZ0H)
WRC: Ilentp BojubIx ucciegoBannii (CTeBEeHUAXK)

10.3 Bapuauuu oTBETHOM peaKIUH CHCTEMEI

IIpumeuanue - HembGexuriit >¢pdext camoabcopGaniiy BEIpaXaeTcd B
Bapuanuu s¢dexra CUUTHIBAHMSA, KOTOPas 3aBUCHT OT COCTaBa BOJHL. OTBeT
CHUCTEMEI Ha PAJUOHYKIIEUABI, KOTOPEIC MOTYT IIPUCYTCTBOBATh, JOJIXKEH OLITL
oTIpeJieNieH C TOMOTIHIO MHBEKIMY JUOKCHAA KPEMHMS UM APYTHUX MaGIOHHBIX
MAaTEPHUAJIOB C HU3BECTHLIMH KOJIMYECTBAMH PACTBOPOB CTaHAApPTa JaHHBIX pa-
JuoHyknenaoB. [locne TUIATENLHOTO NPOCYINMBAaHUS M JOBEAEHUS A0 OJHO-
POAHOTO COCTOSIHMSA, MOXHO IIpelnapupoBaTh U CUMTHIBATH MCTOYHHUKH TOJIIH-
Hoit 0,001 4 mr-mm” (0,1 A mMr-cm™). 3aTeM MOXKHO pacCUMTaTh OTBET CUCTUHKA
KaK CKOPOCTh CUMTHIBAHUS Ha eAMHHUIYY aKTHUBHOCTH.

10.4 Kontponb kadecTBa

Crnepnylite TpeAOXKEeHUIM H3TOTOBUTENS B OTHOIICHHH KOHTPOJS Kaue-
CTBa MHCTPYMEHTa, MOJATOTOBbTE IpadUKy rapaHTUM KauecTBa AJIA CTAHJapTOB
XJopuja xanud no n. 7.8 u nnaHnretoB ¢oHa 1o . 7.7, koTopble ObLIM CUHTAHBI
¢ KaXALM HaGopoM 00pasLoB.

IIpumeuanue - PaboTy omepaTopa MOXKHO TPOBEPUTH HMOCPEACTBOM
NPOM3BOACTBA HE MEHee IIeCTH HMCTOUHUKOB CUMTHIBAHUA, MPEapUpOBaHHBIX
u3 | 1 mopuuit AUCTUIUTMPOBAHHOM BOARL, K KaXALIM M3 KOTOPHIX ORLIK A0GaB-
JIEHEI M3BECTHLIE KONMYecTBa xiopyuna Kanud. JloGaBneHHoe KOTHYECTBO JOJIK-
HO OBITb JOCTATOUHEIM A7 oGecnieueHus He MeHee 0,1 4 Mr ocajka mocJe mpo-
e yphl HarpeBaHus AJIS [TOJTOTOBKH UCTOUHMKA K CUMTHIBAHUEIO JAHHEIX.

11 HopmaTHBHbIe IpaBH/Ia

y6C,Z[I/ITCCB, 4qTo COGJ'IK),I[CHBI BCE€ HAIIMOHAJIBHBIC W MECXIAYHapOAHBIE
HOPMATHUBHEIC IIPpaBHUJIa, KacCAalOIHECS HCIIOJIb3OBaAHWA PAAHOAKTHUBHEIX MaTe-
PHAJIOB U YCTPaHCHW PAJUOAKTHUBHEIX OTXOJOB Ha TCPPUTOPUU CTPAHBL IIPH-
MCHCHUI.
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12 OT4eT 0 TECTUPOBAHHH

OT4eT 0 TECTUPOBAHUH JOJDKSH BKIIFOYATE CIIeAYIOIYIO HHpOopMAaIio:

a) CCBINTKY Ha HACTOAMIHMIT CTAHAPT,

6) Bcio wuHGOPMAIHMIO, HEOOXOAMMYIO I8 HAeHTHbHKANUH oOpasila,
BKJIFOYAs IPOJOIDKUTENHLHOCTD U3BATHS 00pasila;

B) olmee cojepxkanie OeTa-aKTUBHOCTH B OEKKEpENmaX Ha JHTP A0 TPEX
3HAUMMEIX IHGP; €CNH Pe3ylbTaT HIDKe TpejeNia AeTeKTHpOBaHMS 1o mM.9.2,
yKa3aTh JaHHBIH dakT;

r) dbakTHIecKOe BpeMd M JaTy CUMTHIBAHWA, & TAKKEe BPeMs M3BATHS 00-
pasla;

J1) MoOble 3HAUNMBIE SBJISHNA, HaOMIOJaeMEIE BO BpeMs JETEKTHPOBAHNS,

€) noJpoOHOCTH KaKuX-THOO OMepalif, He BKIFOUEHHHIX B JaHHEI MeX-
JYHapoIHEIH CTaHIAPT,

%) ImoOBle YCIOBHBIE STallbl B MPOLEAYPE, HalpUMep, (IILTpaIus 06-
pasIa.

10
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IIpunoxenue A
(o6asamenvioe)

O06mue pacTBopeHHbIe TBepAble yacTHULI (TDS), BhIcylIeHHBIE
npH Temnepatype 180 °C

A.1 PaGoume XapaKTepHCTHKH MeTOa

A.1.1 OmpeneneHHOE BEIECTBO

Heneryuee opranuueckoe u/HIN HEOPTAaHNYECKOE BEIIECTBO, KOTOPOE HE
GLLIIO YAaleHo 13 BOAHI IyTeM GUILTpaLy uepes MeMOpaHHbIil GumbLTp ¢ pas-
MepoM oTBepcTuii 0,45 pm.

A.1.2 Tun obpasna

IIpupoxHEle U 3arpA3HEHHBIE BOALL U ONpeZeNeHHEe (GaKTOPhl, KpoMe
MOPCKOI BOJBI MM BOJAEI C BEICOKHUM COZEp:kaHHEM MarHMA U xyopuaa (oxHa-
ko, cM.A.10).

A.1.3 OcHoBa MeTOma

dunpTpanua uepez MeMOpaHHBIN GUIBLTP. Macca pacTBOPEHHOIO Belle-
CTBa B QUIBTpE ONpeAeNaeTcs IyTeM BhIIIapUBaHNS, BHICYIINBAHUS IPU TeMITe-
patype 180 °C u B3BelInBaHus Takxe Mo A.10.

A1.4 Cnextp npuMeHeHUT

HmxHuit npefen 3aBHUCHT OT UYBCTBUTENLHOCTH MMEROIUKCS BecoB. Pe-
aJbHBI} BepXHUIT peJeNn OTCYTCTEYET.

A.1.5 Otxnonenue oT ctaugapra (cM. Tabmuiy A.1)

Tabnuma A.1
OGmee comepxaHue paCTBOPEHHEIX Otknonenue ot | CTeneHH CBo-
TBEPALIX YACTHUI], NOJyYeHHEIX IIPH BHI- | cTaHAapTa (B HaGo- Goawl
CYIIHMBaHUHU IIpu Temiepatype 180°C re)
MI/n Mr/n
569 5,32 9
343 5,54 9
202 2,89 9

A.1.6 Ilpenen neTekTUpOBaHUS

Kak yxazano, okoso 10 M/, 0fHAaKO 3aBUCHUT OT UCTIONB3YEMBIX BECOB.

A.1.7 UYyBcTBUTENBHOCTH

Jma 100 mn emecTBa Kaxaple 10 mMr/n oOmUX pacTBOPEHHBIX TBEPABIX

HacTUL COOTBETCTBYIOT U3MEHEHIIM B Macce 1 mr.

A.1.8 IlorpeurHoctsb

HOI‘peHIHOCTb HE OIPEACIICHa, HO PAacCMOTPEHNE METOAA BHISIBIISIET HE-

11
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GonbIloe OTpHUIATENbHOE OTKIOHEHHE, a TakKKe 3aBHCHMOCTbL OT ofpasla.
OAHaKO, MOTPENTHOCTL MOKET OBIThH TOJIONHUTENBHOM, ecnu obpaser] cofep uT
TUAPOCKONIMUHEIE CONM. HeKoTophle OpraHHYeckhe KOMIIOHEHTB MOTYT CTO-
peTh, HEKOTOPHIE KOMIIOHEHTHI (HampuMep, CONMM aMMOHHS) MOIYT
YIETYIUTHCS.

A.1.9 Hntepdepeniuu

CreluanbHbIe TeCTEl He IPOBOJIIIINACH, HO BOJHL, cofiepiKaliie IHApoKap-
Honar, MOryT moTpeGoBaTh Oollee NPONOIKUTENLHOE BLICYIINBAHKE TIPH TEM-
nepatype 180°C mia obecrieueHms IOIHOH KOHBEpCHH I'HpokapOoHaTa B Kap-
GoHar.

A.1.10 Heobxoammoe AJIA aHaNIK3a BpeMs

3aBHCUT OT THIIA 00pasIfa, OORIYHO COCTARIIACT OUH JEHb.

A.2 OGnacTh IpUMEHEHNA

A. 2.1 Tlpenmer feticTBuA

JaHHBIH MeTo[ OTpeesieT HeNleTyune opTaHHuYecKye WMIH HeopTaHH-
YecKHe Bel[ecTBa, He VAAJIeHHbIE U3 BOALL IyTeM QIILTPallu depes MeMOpaH-
HEIH QUiIbTp ¢ oTBepCTHAMU pazMepom 0,45 um.

A.2.2 TlpumeHnmMocTh

JaHHBIH MeToJ IpHMEHNM K HaTypallbHEIM H 3arpA3HEHHBIM BOJaM, a
TaKKe HeKOTOPEIM CTOUHBIM BOJAM.

A.2.3 Omnpezgenenue o0mero cofepkKaHusI pacTBOPEHHEIX TBEPALIX Be-
IMEecTB

DUILTP OT ONpEJeeHNiI BIBEIIEHHOTO BelecTBa (MeToJ ] MeMOpaHHOit
GUIBTpaIn) MoXkeT OBITh HCIONB3OBAaH JUIA OIpeseleHHd obmero cojepxka-
HHIA PacTBOPEHHEIX TBEp/BIX BemecTs 1o II. A 8.1, ITpumeuanne 20.

A3 Ilpunnwun jelicTBua

Bapemennoe BelecTBO yaangeTcs U3 M3MepeHHOTo obneMa obpazna my-
TeM QIILTPAIMHE TI0]] CHIDKCHHBIM JIABIICHAEM.

DunbTpaT BEIIApHBaeTCA Ha IapoRoil OaHe JI0 COCTOSHUA CYXOCTH, 3aTEM
BEICYIIHMBaeTcs Npu teMileparype 180 °C nepes rpaBEMETpHYECKUM OTpejere-
HEeM OOMIeTo coJiepiKaHuA TBepPALIX BEIECTB.

A.4 ViutepdepeHum

OO6pasIte, coAepkaliie rIApokapOoHaT W THAPOCKONMYHEIE COJIH.

A.5 OrmacHele ycnoBus

IIPEJOCTOPEKEHIA BE3OITACHOCTM! Bo Bpema ¢punbTpanun
IIPH CHHXXESHHOM JIaBITEHHH HeoOXOAMMO HCTIONB30BATh 3alUTHELH SKpaH.

A.6 PeareHTHl

JlenoHnz0BaHHas BOJa WK CReXasd JUCTUIITHPOBaHHAA BOJA.

A.7 TlpubGoph

A.7.1 MemOpaHHbIe GUIBLTPH ¢Hpa MEIUTIONO3k, 47 MM B JUAMETPE C
s¢dexTrBHEIM OTBepcTHEM pazMepoM 0,45 um.

A.7.2 OcTpelf IHHIET, A7 pabOTH ¢ MEMOPaHHBIMH (PUITETPaMHU.

12
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A.7.3 Tlpubop ¢uIBLTpaluM, COCTOSN[ME W3 OTCOERUHIEMOM BOPOHKH
¢$ubTpa, BXOAAIIEH B OIIOPHYIO IUTUTY JUIS MEMOPAHHOTO QUIILTPA.

A.7.4 Konba Byxuepa, o6beMom 500 miL.

A.7.5 Mephbiit mumrHap, obbemoM 250 MIT.

A.7.6 CymunbHas neub, perynupyemad npu Temmepatype (180 +2) °C.

A.7.7 CymumbHEIH mKad, coaepxaniuii caMoOOIpeAeTOI Ui KpeMHETEI.

A7.8 AHamUTHUeCKHE BECHI, CO CIIOCOOHOCTBLIO B3BEIIMBAHHUSI ¢ TOYUHO-
cThIO J1o £0,1 Mr.

A79 MexaHudeckHii WIH BOJOOTKAUHBAIOIIHMI Hacoc, ST CO3MaHUSI
CHIDKeHHOTO JaBneHns (2,6-3,3) k[la.

A.7.10 ITapoBag 6aHs, ¢ OIOPO#i AT TAPEIIOK BLIIAPUBAHMUL.

A7.11 IInaTuHOBEIE, CTEKIIHHBIE WK (apopoBEle Tapenku AJI BhIIA-
puBaHms, o6bemMoM 150 M. [InaTHHOBEIE Tapenku HEOOXOAUMO HCIONIB30BATh,
ecIu B oOpasie npucyTCTBYIOT GochaThL.

A8 Amnanuruueckad ImpoLexypa

BHIIMAHME! [{5ng coOmofeHnd TeXHUKHA Oe30MacHOCTH (PUIbTparms
CHIDKEHHBIM JIaBIeHUEM JIOJIKHA [IPOM3BOANTECS 32 3ANIUTHEIM SKPAHOM.

A.8.1 C noMompIo ocTporo MuHIera mo M. A.7.2, TOMecTuTe MeMOpaH-
HBEIH QmbTp mo m. A.7.1 Ha omopHO# Tapenke ycTpoilicTBa GHUILTpAIHHE IO II.
A.7.3, yrnaxkHuTe QUIBTP AMCTHIUIMPOBAHHOM BOZIOH M mpomsBeguTe cOOPKY
BepxHelH dacT npubopa. OnomocHHTe MeMOpaHHEIH GUILTP TPH pasza ¢ MOMO-
mbio 50 MIT AUCTHIITUPOBAHHOH BOABL, a Takk0e MATKO BHICYIIHUTE PWILTP Me-
Ky KaXIbIM OIIOJIacKMBaHUEM AT YAAlIeHNS OCTATKOB BOALL YJanure QUibT-
pat (cm.IIpumeuannd 19 u 20).

IIpumeuanusa

1 WMamepenne yaenbHOM IPOBOANMOCTH MOKHO HCIIONB30BATh B KauecTRe
PYKOBOACTBA JUIA HONYUeHUA IPUONU3UTEILHOTO 3HaUeHUd oblIero comepixa-
HHA PAcTBOPEHHBIX TBEPJALIX BemecTB. OAHAKO, IPaBWILHEIH (HakTop KOHBEp-
CHH JUI1 TeCTHPYEMOI'O THIIa BOABI MOXHO OIIPEAeNHUTh SKCIepHMeHTalbHBIM
IIyTEeM.

2 Ecrm menormbayercd GUIBTpaI|s IO OMPENeIeHMIO B3BEIISHHOIO Be-
mecTBa (MeTox MeMOpaHHOH bwibTpanun), nepeiiaure k 0. A.8.4.

A8.2 TIpodumbTpyiite HeOOXOAUMEIH OOBEM TIIATENLHO CMEMIAHHOTO
oOpasiia, uToOk GumbTpaT He cogepxan Oonee 200 MI pacTBOPEHHBIX TBEPJBIX
gacTull (cM.IIpumedanms 19 u 21).

[Ipumedanue - Manumek ocajka B TapeIKe BEIIAPUBAHIA MOXET obpaso-
BaTb BOJOHEIIPOHUIIAEMYIO KOPKY.

3apukcupyiite o6bem obpasia, GHIBTPOBAHHOTO ¢ MOMOIIBIO HM3MEPH-
TeIbHOTO MUNUHApa 1o 1. A.7.5. JIOIyCTHM, 5TO PaBHO Vs MIL

A 83 Ilocnme ¢unbrpanmuu obpaslia OMONOCHUTE MeMOpaHHBIH (QUIBTp
(A.7.1) Tpu paza ¢ nomomyuo 10 MIT BOABL A YAaJleHUs pacTBOPEHHBIX TBEp-
JBIX YacTHI], KOTOpble MOTTIM OcTaTbcd Ha ¢uibTpe. JJoOapbTe OIOIOCHYTHIH
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pacTBop B mibTpaT obpasma.

A.8.4 Bricymure UHCTYIO TapelKy BEIapuBaHusg no m. A.7.11 mpu TeM-
nepatype (180 + 2) °C B Teuenue 1 yaca, OXJIaZUTe B CYMIMILHOM IKkady IO IL
A.7.7 u B3BeckTe ¢ TouHOCTRIO o 0,1 Mr. JlomycTuM, 5Ta Macca paBHa g ID.

A.8.5 Tlo uactam nepepefuTe cMech QUIBTPATa U OIOJIOCHYTOTO PacTBO-
pa B BHINIAPHUTEIILHYIO YalllKy W BHIITAPUTh PAcTBOP B MapoBoii Gare no m. A.7.10
O COCTOSIHHSA CYXOCTH IIOCPE/ICTBOM BEPXHET0 HH(PPaKpacHOTO HarpeBaHUsL

A 8.6 Korzma Bea Bofa ucnapurcs us GuiubsTpata obpasiia, IepeHECUTE Ta-
PENKy BEINAPHUBaHUA B CYMIMIIBHYIO N€4b 110 II. A.7.6 U BHICYLINTE [0 MOCTOSH-
Hoi#t Macchl (cm.ITpumeuannsa 22 u 23) npu temnepatype (180 £ 2) °C. Oxmagu-
Te B CYIIMIbHOM LiiKady K B3BechTe. IIycTh JaHHag Macca paBHa Hic TP.

IIpumeuanus

1 TlocTosiHHAA Macca IOJydaeTcs IPU PacXoXAeHuHN Mace Ha 0,5 Mr mwiu
MeHblile II0cTIe MTOCIIeIOBATeIbHEIX STAIOB BHICYINNBaHMI U B3BemmBaHus. (Ec-
JIM Macca MOXeT OHITb ONIpeJeNieHa ITyTeM OINBITa, JOKA3HIBAIOMIETO, YTO AT
HEKOTOPHIX BHJIOB 00pasiia MOCTOSHHASA Macca MOJyYaeTcs Moclie ABYX LHKIIOB
BHICYUTMBaHUA U OTIOJIACKUBaHUA, HEOGXOAUM TOJIBKO OJ{UH ITHKII).

2 OCpasIpl, coAepxkaliue MMAPOKapOOHAT WIM THAPOCKOMHYHEIE COJH,
Tpebyror GoJlee MPOAOIKMUTENHHON MPOLeAYPhl BEICYIIMBAaHUA H OBICTPOTO
B3BEILIMBaHUA IIOCIIE OXNIAXEeHHS IO TEMIIEPaTyYPHl OKpyXKaromieii cpe/ibL.

A.9 Kanbkxymanus pesyabTaToB

Paccunralite obliee KONNYECTBO PACTBOPEHHEIX TBEPABIX YacTHLl (MI' Ha
JIUTp), HOJYYeHHEIX IyTEM BHICYIIMBaHHMH TIpH Temiepatype 180 °C ¢ momo-
B0 HOPMYNBL

Mc—Mp 10°
A
rae

me - Macca BEICYLIEHHOTO OCajika 1 Tapenku (Tp);

mp - Macca B Tapeike (Tp);

Vs -ob6beMm GUIETpoBaHHOTO 06pasia (MI).

A.10 BapuaHTH MeTOA2

A.10.1 Bapwmanuu HarpeBaHHUs UJIH BBICY WIMBAKOLIEH TEMIIEPATY PHI

Jlid HeKOTOPHIX Ieneif oOpa3ubl BHICYMIMBAIOTCSA UpH Temmepatype 105
°C unu HarpeBaroTcda Ipu Temreparype 450 °C unu 500 °C mo nocrosgHHO#M
Maccel BMecTo TemnepaTtypsl 180 °C. TIpu ucnonmb3oBaHHM OJHOTO U3 JAHHBIX
BapHaHTOB, JaHHBI hakT JOIKEH ObITh YKa3aH BMECTE C PE3YILTaTOM.

A.10.2 OOpazupi Mopckoll ¥ cONOHOBaTOH BOALI, COJlepXKaliiie BEICOKHE
KOHI[EHTpallUH MarHKs U XJIOpHAa

IIpu HarpeBaHUH JaHHBIE BELECTBa MMAPONM3YIOTCA ¢ IOTepeil Xmopu/a
BOZIOpOZa M obpasoBaHneM THApoxJIopuAa MarHud. Cu. [5] kax mpumep cooT-
BETCTBYIOILEH IPOLETYPEL.
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