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MeToguka BbINONTHEHWUA U3MepPEeHUNA yaenbHOW (06 bEMHOM) aKTUBHOCTHU LUe3ua-137 w
achheKTUBHON yAerTbHOW aKTUBHOCTH NPUPOAHLIX PagUMOHYKIMO0B paaua-226,
Topua-232, kanua-40 Ha ramma-cnekTpomeTpax Tuna «lporpeccy

MeToauka BbLINONHEHWA W3MepeHur, paspabotanHasa benl VIM, v pernameHTUpoBaH-
Haa B MBU.MH 4808-2013 «Memoduka ebinonHeHus usmepeHull ydensHol (06émHoU)
akmueHocmu ue3usn-137 u agpchekmueHol ydenbHol akmueHocmu npupoodHsIx paduo-
Hyknudoe  padus-226, mopus-232, «kanus-40 Ha = 2amma-criekKmpomMempax
muna «llpozpeccr»» atrectoBaHa B cooteercTeuu ¢ FOCT 8.010-99.
ATTecTaunsa OCYLIECTBNEeHa MO pes3ynsTaram MEeTPONOrM4YyeckoW 3KcnepTusbl maTe-
pruanoe no paspaboTke W aKkcnepumMmeHTansHoOMY nccnegoeanuio MBW.
B pesyneTate arttecrauumn ycraHoeneHo, 4to MBW cooTBeTCcTBYET NpeabABnAeMbIM K
Hel meTponorudeckum TpeboeaHuam v obnagaert cneaylowumMn OCHOBHBIMKU MeTponoruye-
CKMMUW XapakTepucTUkaMui Npu NPpUHATOW [oBepuTenbHoW seposaTHocTu P=0,95:

Wamepaeman OwnanasoH NoeepuTentcHele MokazaTenu TOMHOCTK
BENWYMHAE namepaemMon rpaHubl Mpegen Mpenen
BENUYMHEBI, norpewwHocTH, % | NOBTOPAEMOCTH T, BOCNPOW3BOANMOCTH
Brlkr Ex/kr R, Blkr
YaenwHan
Ot 3 po 20 + (30-50) % _ _ _ _
aHT%?ETTb Ot 20 a0 10° + (20-30) % r=003-A+186 R=008A+14
Asiop ;
NPWUPOAHBLIX Ot 22 no 10 1+ (20-30) % | r=0,03 Asgpgp + 3,7 | R=0,07 Aspep + 3,7
PaguOHYKNWO0B

Mpumeuarue — A — yaenbHan akTUBHOCTL - 0§
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1 Hasuavenne u 06;1aCTH NPUMEHEHHS

1.1 Hacrosimas MeTOAMKa BBINOJMHEHHs H3MepeHuii (manee — MBMW) npennaznauena nns
BBIMOJHEHHA H3MepeHHH yaenbHoH (oObeMHol) akTHBHOCTH ue3uA-137 U addexTasHOl yaenbHOH
AKTHBHOCTH MPHPOJHBIX PATHOHYKIHIAOB paauda-226, Topua-232, kanug-40 B cieayionmux 00beKTax:

a) BOMa, TMHIIEBasg NPOAYKLHSA, CEIbCKOXO3MHCTBEHHOE CBIPLE M KOPMA, NPOMBIIIIEHHOE
ChIpbE, MPOAYKIHA JIECHOTO XO03sHCTBa, JICKAPCTBEHHO-TEXHHYECKOE ChIphbe, 1104YBa, JApyrie oObeKTHl
OKpYKaloIIei cpelsl;

0) cTpouTeNbHbBIE MATEPHAIIEI U M3/EITHS;

B) MuHepanbHble (ocopHble H (pochopconepkane ynodpeHHs (nanee — MHHepaabHBIE
yao0peHus);

r) H3OenHsa U3 TAPHOTO CTeK/a (CTeKIAHHbIe DaHKH IS KOHCePBOB, OYTHUIKH AJIS MHILEBBIX
KHIKOCTEH), M3Me/HA u3 OeclBETHOTO M [BETHOrO cTekja, H3[edus H3 Xpycrais, (apdoposas H
KepaMu4ecKas 1ocyia;

) TPHPOIHbIE MAaTEPHAIBI H H3JCIHA U3 HHX, BXOJAIINE B cocTaB HaDOPOB 1A Hrp, HadOpoB
JUIA IETCKOTO TBOPYECTBa.

1.2 HopmupyembiM mnokazareneM 0OBEKTOB paJHAlHOHHOIO KOHTPONSA, YKa3aHHEBIX
B IEPEYHCIICHHH a) ABJIAETCA yensHad (00beMHasA) aKTHBHOCTE e,

1.3 HopmupyembM mnokazareneM OOBEKTOB paJHAIlHOHHOTO KOHTPOIS, YKa3aHHBIX
B EpevHCIeHHAX 0)-x), sBnsercs sddexrtusHas ynaenbHas aKTHBHOCTh A, [PUPOAHBIX

PATHOHYKITHIIOB.

1.4 ME‘T{JHHHE ABIIAETCAd THIIOBOH W paccyHTaHa Ha [TPpHMCHCHHE I1IPpH ITPOBCIACHHH
H3MepeHHuii Ha raMma-creKTpoMerpax THIA «lTporpecey, BEINTYCKAEMBIX o
TY 4362-001-31867313-95 wm ero MoguduKanmax.

1.5 OOmue TtpeboBaHHA K MNOCTPOSHHIO, HIIOKEHHI0O H O(QOPMIECHHIO METOIHKH
cooteercTeytoT 'OCT 8.010-99,

137 e
1.6 Jlmamazonel H3MepeHHs yaenbHoN (oGpeMHOMN) akTHEHOCTH ~'Cs M 3(dexTHBHOI
YIAeNbHONH aKTHBHOCTH MPHPOIHBIX PATHOHYKIH/IOB COCTABIAIOT:

— or 3 mo 10° Bx/kr(n) mns panuonykanga ' Cs;
« - or22 g0 10° Br/kr s A, TPHPOJIHBIX PAJHOHYKIH/IOB.

2 HopmaTrHBHBIE CCHLIKH

B nacrosmeit MeToAHKe HCIOJB30BaHEl CCBUIKH Ha CIEAYIOUHE TeXHHYECKHe HOPMATHBHBIC
npaeopsle akThl (THITA) B o0nacTi TexHHYECKOro HOPMHPOBAHHA H CTAHIapPTH3ALHH!
TKIT 8.003-2011 Cucrema oOecrnedeHds eIUHCTBA H3MEPECHMH PEEH}’ﬁﬂHHH Eenapycb

[Tosepka cpencts u3mepenuii. [Ipasiia nposeaenns pador, B HHE

TKIT 45-2.04-133-2009 Opranusauus paJdallHOHHOT0 KOHTPOJIA ELIIJLH H. i‘ﬂi‘onﬂﬁ npﬂﬁfmﬁﬂ
B OPraHH3allugX CTPOHTE/IbHOro KoMiiekca Peciybmuku benapyce; [ s

TKIT 181-2009 IlpaBuna TexHHYECKOI IKCIUIyaTallHH BJIEHTPG].-’ETEHGEGE rm'rpeﬁm;.uﬂm

1



TP TC 008/2011 Texuuueckuit pernameHT TamoxeHHoro coro3a «0O 0e30MacHOCTH HIPYIICK ),

CTE UCO 5725-2-2002 TouHOCTh (MPaBHIBHOCTE H NPEIH3HOHHOCTH) METO/IOB H Pe3yJIbTATOB
u3mepenuii. Yacte 2. OcHOBHOH MeTo[N oOnpefelneHHs IOBTOPAEMOCTH H BOCIPOH3BOIUMOCTH
CTaHAApPTHOTO METOa H3MEPEHHH;

CTB UCO 5725-6-2002 TouynocTs (MPaBHIBHOCTE H NPEHH3HOHHOCTH) METO/IOB H PE3YJILTATOB
uamepeHuii. Yacte 6. Mcnonk3oBanne 3HaueHUH TOYHOCTH Ha MPaKTHKE;

['OCT 8.010-99 T'ocynapcTeeHHas cHcTema oOecrnevueHHs eIuHCTBAa H3MepeHHH. Meroamku
BBITOJTHEHHA H3MepeHui, OCHOBHBIE MOJIOKEHHA;

['OCT 6709-72 Bopa mMcTH/UIHpOoRaHHaS. TeXHHYECKHE YCIOBHS;

I"OCT 18300-87 Cnupt 2THI0BEI peKTH()HKOBAHHEIN TeXHHYCCKHH. TeXHHYECKHE YCIIOBHUS]

I'OCT 24104-2001 Becs naboparopusie. O01He TeXHHUECKHE TpeDoBaHHA.

I'OCT 29329-92 Becnl a1 cTaTHYecKoro p3seinnsanus. O0mHe Texuuyeckne TpedoBanus;

I'OCT 30108-94 Marepuanel W H3genua cTpouTenbHele. OnpeneneHHe  yIeJIBHOH
ek THBHON AKTHBHOCTH €CTECTEEHHBIX PaJHOHYKIHIIOB,

CanlluH ot 31.12.2013 Ne 137 Canutapseie HopMbl B npasiia « Tpebosanus K obecleyeHHIO
pagHanMoOHHON 0e30MacHOCTH MEpPCOHAJa H HAcelIeHHA MNpH OCYINECTBICHHH JEATEIBHOCTH M0
MCIOIB30BAHHIO ATOMHOM YHEPrHH H HCTOYHHKOB HOHHAHPYIOIIETO H3TYUeHHY,

CaulluH ot 28.12.2012 Ne213 CauurapHeie HopMel H mnpasHaa «TpebopaHus K
pazHalHOHHON 0e30MMacHOCTH »,;

'H ot 28.12.2012 Ne 213 Duruenudveckuii HopmaTHB «KpHTEpHH OLEHKH pPaJHALMOHHOIO
BO3/1CHCTBHAY.

3 TouHocTh H3MEpPEHHIH

3.1 I'paHuusl nmorpemrHocTH pesynbratoB uimepenuii (p=0,95) nmo HacTogmed METOAHKE
COCTABJIAIOT:

+ (30 = 50) % npu u3MepeHu yaensHol (00beMHOI) aKTHEHOCTH '¥1Cs B guanazone ot 3 10

20 bx/kr(n);

+ (20 — 30) % mpu u3MepeHUH yaenbHOH (00BeMHOI ) aKTHBHOCTH 137Cs B auanasone ot 20 10

10° Br/kr(n);

+ (20 = 30) % npu usMepeHHH 3(hQeKTHBHONH yIENbHON aKTHBHOCTH IPHPOIHEBIX PaIHOHYK-

IHI0B B AHanasone ot 22 no 10° Br/kr.

[TokazaTenu TOYHOCTH IOJIYUEHBI [0 pPe3yIbTaTaM CTaTHCTHUeCKOH oOpaboTkH JaHHBIX
NPEIH3HOHHOIO HKCIIEPHMEHTA, OpPraHH30BaHHOIO M MOABEPrHYTOr0 AaHaIH3y B COOTBETCTBHH
¢ CTB UCO 5725-2-2002 B mepuon ¢ Mmapra mo jekabps 2012 roma ¢ uUenblo onpene/eHus
mokasartesieli TOYHOCTH BBINOJHEHHA H3MepeHuit yiaenbHol (00BemMHOH) aKTHBHOCTH B¥Cs m
>hdeKTHBHON yAeNBHOM AKTHBHOCTH IPUPOIHBIX pamMonykmmaoB 'K, *Ra n *Th  ma
CLMHTH/UIAIIMOHHOM raMMa-criekTpoMerpe THna «lIporpeccy.

3.2 OdyHKUHOHANBHBIE 33aBHCHMOCTH IIOKazare/lel TOYHOCTH OT 3HA4YeHHS YACHBHOH

akTHBHOCTH 'Cs H a(peKkTHBHON yIeNBEHOH AaKTHBHOCTH  IPHPOJHBIX PagHOHYKIHAOB A .,

npuBeneHs! B Tabmuue 3.1,
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Tadauua 3.1 - Ilokasarenn TouMHOCTH H3MepeHHii yaensHoii axkrusHocTH ~Cs nm
40y 226 23
ypdexTHBHON YAeNLHON AKTHBHOCTH NPHPOAHBIX paaHoHykauaos K, “"Ra nm *Th wma
CHHHTH/LISITHOHHOM raMmma-ciekrpomertpe tauna «I[Iporpece».

Hamepaemasn JlnanazoH JloBepuTeibHbIE [lokazaTenu TOUHOCTH
BEJIHYHHA waMmepsemoii | TPAHHIIBI MOTpen-
P o [Ipenen [Ipenen
BEJTHYHHEL, HOCTH,
0 [OBTOPSEMOCTH 7, BOCIIPOU3BOIHMOCTH
br/kr _ R , br/kr
ViensHas

Ot 3 1o 20 + (30-50) %
amﬂ?gac'm ern ;ﬂ of . E;ﬂ-?ﬁﬂ; {}; r=0034+1,6 R=0,084+14
S

Aoy
NPHPOIHEIX Ot 22 o 10° + (20-30) % r=0,03-Aogg + 3,7 R=0,07-Aagp + 3.7
paaHOHYKJIHI0B

TMpumesanie — A — YASNLHAR AKTHBHOCTE - LS
Ay — HPOEKTHEHAA YACMBHAR AKTHBHOCT NPHPOIHBIX PATHOHYKTIIOR

4 CpencrBa u3MepeHHii, BCIOMOrarejibHoe 000pyaoBaHue H
MaTepHaJIbl

Jlna nmpoBelneHHs HM3MepeHMil yIeIbHOH aKTHBHOCTH 1Cs HPHPOJHBIX PaIHOHYKIHIOB B
00BEKTax HCIBITAHHI HCIIOIB3YIOTCH:

—  CHUHTHUIMIMOHHBIE raMMa-criekTpoMeTpsl THHa «lIporpecc», BeIIyCKaeMble IO
TV 4362-001-31867313-95 wm ero moaudukanuu, obecrneynBaioHe H3IMEPEHHE SHEPreTHYECKOTO
pacnpene/eHHs raMMa-H3IvueHHs B JuanaszoHe osHepruit or 50 go 3000 k3B ® uMeloume
AEHCTBYIOUIEE CBHACTENECTBO O [OCYIapCTEEHHOM MOBEpKE;

— unporpammuoe obecnedenue «[IPOI'PECC», npenmazHauenHnoe I8 yopapJIeHHA
[IPOLIECCOM HM3MEpeHHH H o0padOTKH JaHHBIX CHEKTPOMETPHYECKHX H3MEpeHHH paJHOHYKIHIOB Ha
ramMma- crekTpoMerpe Tuna «lIporpece»;

—  KOHTpOJIbHBIH raMMa-HCTOYHHK ¥1Cs+"K aktusHOCTBIO ~1 Kbk, npegHasHa4YeHHBIH 114
SHEPreTHYeCKol KaJaMOpOBKH  raMma-cnexkTpoMmerpa THna «llporpecc», a TakiKe MNPOBEPKH e€ro
padoTocnocoDHOCTH;

—  KOHTpOJBHBIC 00pa3ubl yAe/JbHOH aKTHEHOCTH
aKTHBHOCTH A,  TpPHPOJHBIX PAJUOHYKIHIOB C  ATTECTOBAHHBIMH  METPOJIOIHYECKHMH

BICs u  addextuHON  yuenpHOI

XapakTepHCTHKAMH, peHA3HaueHHBIe 111 BHYTPEHHEr0 KOHTPOA KauyecTBa H3MEPEHHH;
T - Habop M3MEpHTENBHBIX cocyaoR Mapunemin o0beMoM 11 B KOJIHYECTBE O LT,
C 3aBHHYHBAIOLIMMHCSA KPBILIKAMH;

—  Bojia auctuuHpoeanHad no 'OCT 6709-72;

—  cnupr 3THoBEH pexrtudukorannsii no 'OCT 18300-87 nna nposejeHHs Ne3aKTHBALIIH
H3MEPHTENIBHEIX COCYI0B ¢ HOpMo# pacxoma 50r Ha 10 HapecoK, [e€3aKTHBallHH NOBEPXHOCTH
CBHHIIOBOH 3alllMTEl B C/Iy4YasX MX pPaqHOaKTHBHOTO 3arps3HeHHs ¢ HopMoii pacxoja 30 r Ha oaHy
OnepalHio Je3aKTHBALIHH, .

— nabopatopHas mekopas apodunka tuna IHJI-6 no BT-301.00.000; o _

—  KOHTPOJILHOE CHTO ¢ KPYIJIBIMH OTBEPCTHAMH JUAMETPOM 5 MM; p R4

—  mxad cymuaeHeii ¢ TepMoperyasTopom ot 40 °C no 150 °C ¢ nmrpembarbm He, E:'mfea

-
e 1"\. o] F-'_'h.
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— Becel HactonbHele [ubepOmaTapie mo ['OCT 29329-92 wmnm  naboparopHbie 1O
'OCT 24104-2001 mns H3MepeHHs Macchl HABECOK Npo0 ¢ MorpemHocThio He boee = 2 %.

JlomyckaeTcs NMPHMEHSTH BCIIOMOTaTelbHbIE YCTpOMHCTBA, MaTepHalbl ¢ XapakTepPHCTHKAMH
He Xy’Ke YKa3aHHBIX.

Cpenctea u3MepeHHil 10IKHE OBITE oBepensl B cooTBeTcTBHH ¢ TKII 8.003-2011.,

S Meroa usmepeHuii

5.1 Meroa usMepeHuii OCHOBaH Ha raMMa-clIEKTPOMETPHYECKOM aHAIH3€ KOHTPOIHPYEMBIX
0OBEKTOB € MCIOML30BAHMEM CUHHTHISLHMOHHOTO Onoka gerektupoBanus c gerextopom Nal(Tl)
pasmepoM @63%63 MM. 3aperdcTpHpOBaHHBIE ANNAPATYPHBIE CHEKTPBl raMMa-H3Jy4eHHs OT Mpod
00BEKTOB B 3aJaHHON TreoMeTpHUH W3MEpeHHs IojBepratorcs ©00paboTKe Ha MNEPCOHAILHOM
KOMIIBIOTEPE ¢ HCIOJB30BAHHEM ITporpaMMHoro obecneyenns «lIporpeccy.

5.2 ['paayupOBOYHEIE CHEKTPHI H3MEPAIOT C MCHOJIL30BAHHEM STAIOHHBIX 00pasioB
yJIeIbHOM aKTHBHOCTH PaJUOHYKIHI0B B TeOMETPHH H3MEPEHHA raMmMa-cIieKTpoOMeTpa.

6 TpeGoBauns 0e3o0macHOCTH

6.1 Ilpu nmoarortoBke K paboTe ¥ NPOBEICHHH H3MEPEHHH HEODXOTHMO PYKOBOJCTBOBATHCA
TpebOBaHHAMMU:

— CanlluH ot 31.12.2013 Ne 137 Cauntapueie HOpMBEI H npaBwia «TpedoBaHua K
obecreyeHHI0 paaHanuoHHON ©Oe30nacHOCTH [EepPCOHANa W HaceJeHHA IPH OCYIIECTBICHHH
JEATENEHOCTH 10 HCIONL30BAHMIO ATOMHOH 9HEPrHH M HCTOYHHKOB HOHHM3HPYIOIIETO
H3TYIeHIA»;

— CanlluH ot 28.12.2012 Ne213 Cauuraphble HOpMEI H Mpasiaa «TpeboBanus K
paguanuonHoii 6ezomacHoctH» U I'H ot 28.12.2012 Ne 213 IN'uruennyeckuii Hopmatus «KpaTepuu
OLIEHKH paJHAIMOHHOTO BO3JefCTBHA», a Takke TpeboBaHMAMH OE30MACHOCTH, H3JIOMKEHHBIMH
B 3KCIIYATAIIMOHHOH JOKYMEHTAIHH HA HCIIONB3YeMBIe CpeCTBA H3MEPEHHH H BCIIOMOTaTe/IbHEIE
yCTpoHCTBA.

6.2 Oprauusanmsg paboTel M0 31eKTpoOe30NacHOCTH JIO/KHA COOTBETCTBOBATE TPeOOBaHHAM,
H3M0KEeHHBIM B «MemKoTpacieBbIX MpaBiiax Mo oxpaHe TpyJaa npH padoTe B AIEKTPOYCTAHOBKAX» H
TKIT 181-2009 «ITpasmia TeXHHUECKOH SKCIIYATALMH 2IEKTPOYCTAHOBOK MOTPeOHTENeH ».

6.3 PaGora ¢ ramma-cnexTpomerpoM THna «lIporpecc» mnpu coOmOJEHHH TNpaBHI
IKCIAYATALIMH HE OKA3BIBACT BPEHOIO BO3/IeHCTBHA Ha YE/IOBEKA H OKPYIKAIONILYIO CPEY.

7 TpeboBanus K KBaju(pUKAIHN ONEPATOPOB

7.1 K BeiIONHeHHIO H3MepeHHiT M o00paboTke HMX pe3yNbTaTOB AOIYCKAKT OMNepaTopoB
¢ kpammukanmeil He HwKe nabdopaHTa-paJHOMETPHUCTa, 3HAKOMBIX € OCHOBAMH paJiHOMETPHH H
CTMIEKTPOMETPHH, H3YYHBIIHX HACTOALIYI0 METOAHKY H 9KCIUIYaTAllHOHHYIO JOKYMEHTALMIO Ha
HCIIONBE3YEMBIE CPEJICTBA H3MEPEHHIA. ¢ Labtial TN

7.2 Ilpu nporemeHMH H3MepeHHII HAa raMma- CIEKTPOMETpEe THIIA {tl'[pﬂfﬁscm:- cmﬂpa*mp?:- |
JIOJKEH HMETh HaBBIKH paboThl ¢ NEPCOHATBHBIM KOMIBIOTEPOM B JHAIOTOBOM pﬂ}mme

'.r,. .
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8 VYcaosus nsmepeHuii

8.1 [lpu BBEINONHEHHH H3MEPEHHH JOKHBI OBITH COOIONEHB! CIIEAYIONIHE YCIOBH:

—  TeMIepaTrypa OKpYyKalollero Bo3ayxa ot 10 °C nmo 35 °C;

~  QTHOCHTE/IbHAs BIAMHOCTH BO3JIyXa He bosee 90 %

—  HanpsKeHHe MUTAKOEH ceTH nepeMeHHOro TOKa

gacTtoTol (50 1) I'ny 220 (+10;-15) B;

—  BHEIIHHH (POH ramMma-Hany4yeHHus He Gonee 0,20 Mx3B/u;

OxpyKalomas cpeja, Ii¢ YCTAHABJIMBAIOTCH CpEJCTBA H3MEPeHHH, He JO/DKHA COICPIKATH
[MBUTH, [TAPOB KHCJIOT H arpecCHBHBIX MMPHMECEii.

8.2 Pexomenayercsa raMma- CHEKTPOMETP PaclOIOMNHTE HA MEPBOM HJIH IOKONBHOM 3Tame
3MaHHA ¢ OETOHHBIMH TIEPEKPBITHAMH. bBIOK AETEKTHpPOBaHHA pPEKOMEHIYETCH PpaclolokHTE C
CeBEepHOH CTOPOHBI 3JaHK WIH BIAIH OT OKHA HA paccTOAHUH IpuMepHo 1,0 — 1,5 M 0T CTeH.

8.3 Pa3smeumienne cpeficTE H3MepeHHIT JODKHO o0ecneunBarh 3aluTy OT MPAMBIX COTHEYHEBIX
ny4yei

8.4 T'amMa- crieKTpoMeTp IONKeH OBITh YAaleH OT HCTOYHHKOB 3EKTPOMATHUTHEIX TOJCH

(MpOMBINUIEHHEIE YCTaHOBKH C HIEKTPOABHI AT/ IAMH MOIIHOCTED oosee 1 kBT,
3JIEKTPOIMHAMHYECKHE YCTAaHOBKH MolHocThIO Gonee 100 B, snexrpo-pacnpeleHTe/IbHEIC HIHTH H

T. I1.) Ha paccTosgHue He MeHee 3,0 M.

9 IMoaroroBka K BBLINMOJTHEHHIO H3MepPeHHI

[Ipu noaroToBKe K BBIIOAHEHHIO H3MEPEHHH MPOBOAAT clleayiomue paboThL:
—  npoBoJAT oThop npob;

—  IMOATrOTABIHBAIOT NPOOLI K H3MEPEHHIM;

—  [NOAroTaBIHBAIOT K paboTe raMMa-clieKTpoMeTpsl THNA «IIporpeccs.

9.1 Ot6op 1 NOArOTOBKA NpPeICTABUTENLHBIX NPOD

Orbop npo0 sABnseTCS HAYaJBLHBIM 3TANIOM paJHALHOHHOTO KOHTPOJIA, NPH3BAHHBIM MpPH
MHHHMAIBHBIX 3aTpaTax BpeMeHH W cpeicTB 00ecne nTh NPeICTABHTENbHOCTD IIPo0, HaHdoIee MOMHO
H JOCTOBEPHO XapakTEpH3YIOLIMX HCCIeAyeMylo napruto npoaykuun. Otdop npobd u hopmuposanue
cpefHHX Tpo0 OCYWIECTBIAOT COMVIACHO HIDKE IepevyHCIICHHBIM TEeXHHYECKHM HOPMATHBHBIM

npasoBsIM axtaM (THITIA):
a) orbop mpod MpoAYKIHH JKHBOTHOBOACTBA B cooTBeTeTBHH ¢ CTh 1050-2008;

6) othop npod xnebobynouynkX H3aenuii B coorBeTeTBHH ¢ CTh 1052-2011;

B) orOop npod mumeBsx TpoaykToR B coorereTBHH ¢ CTh 1053-98;

r) otGop npob osorueit, ppykToB u sroj B coorseTcTeun ¢ CTh 1054-2012;

1) orbop npob Kaprodens u kopHenozos B cootBercTBHE ¢ CTh 1055-2012;

¢) orGop npod ceNBCKOX03AMCTBEHHOrO ChIpbsi H KOpMOB B cooTBeTcTBHH ¢ CTh 1056-98;

=
g

) oTOOp Mpob CTPOMTENBHBIX MATEpPHAIOB H H3fenii B cootsercTsuyn ¢ [OCT 30108-94;.

1) otbop u noaroroska mpod nmous B coorsercTBHH ¢ ['OCT 28168-89;



K) orbop W MOArOTOBKY Ipod MpOAYKIMH JIECHOTO X03fAiCTBAa MPOBOJAT B COOTBETCTBHH C
TKII 251-2010 (02080).

[Ipn u3MeHEeHHM BEBIINE MEPESUHCIEHHBIX HIH BBedcHHH HOBBIX THIIA, orbop npod ceipes,
MaTepHaIOB H H3Jeuil ocymecTBIAOT B cooTBeTcTBHE ¢ THITA, yTBep:KIeHHBIMH B YCTaHOBIEHHOM
nopsAIkKe.

9.2 IloaroroBka npod K H3IMEpPEHHSAM

9.2.1 [IlepBuunas MOArOTOBKA NpoO MHINEBBIX MPOAYKTOB 3aKmouvaercd B o0bMHOM oOpaboTtke,
OCYLIECTRIAEMOH Ha HAYAIBEHOM 3Talle MPHIOTORICHUS THIIH:

KIYOHH H KOPHEIUIO bl MOIOT, OMHINAIOT OT KOXKYPHI, IOBTOPHO OMOJacKHBAIOT;

MALIEBYIO 3€lleHb, Arofbl, (PYKTEL, MSICO MOIOT IPOTOYHOH BOJOH, MACO OTAENAIOT OT
KocTeH H 0CBODOMKAAIOT OT KHpa;

¢ KosIbacHBIX M3/IEIHI 1 ChIpa CHUMAIOT 3alIHTHYIO 000JI0UKY;

TBEpJbIE MPOAYKTEI H3MEIBYAIOT ¢ MIOMOIIEIO HOMXKA, MACOPYOKH, KO(PEeMOIKH, TEPKH H T.JL.
C IEJIBIO YREIHUYEHHA Macchl MPo0El, pa3sMelleHHOH B H3MEPHTEIBHOM COCYIE;

9.2.2 lloaroToBky MatepHaioB ¥ H3AENHI cTpoHTelbHbIX nposoasaT cortacHo ['OCT 30108-94:

npejcTaBuTeNbHele  1IpoObl, oToOpaHHBIE M MOATOTOBIEHHEIE B COOTBETCTBHH C

['OCT 30108-94, BricymIHBaIOT 10 NMOCTOAHHOH MAcCCHl, IIJIOTHO 3AMONHAIOT MATEPHANIOM

HccneayeMsIx pod natk cocynor Mapuunennu odsemom 1 11 10 OTMETKH, PaclooKeHHOH

B BEpXHEeH 9acTH cOCylla Ha €ro BHYTpeHHEH NOBEPXHOCTH;

- J10 3aTOJIHEHHA COCY/IOB, MOCHEIHHE B3BELIMBAIOT ¢ IEPMETHIUPYIOUUMHA KPBIIKAMH C
MOrpeIHOCTRIO He Gonee + 2 %;

- 3anoJIHEHHEBIE TPoOOH coCyHBl TEPMETHUHO 3aKpBIBAIOT KpPBIIKAMH, MAapKHPYIOT
HOMepaMH 1, 2, ... 5, B3BEIIHBAIOT C MOTPEIIHOCTRIO He Gonee £ 2 % M onpenensaiorT Maccy
HABECKH B KaXJOM COCY/JE€ Kak pa3HOCTh MAcC 3allojIHEHHOIO W IYCTOro cocyna
Mapunemnu. Pe3ynbTaTsl H3MEepEeHHs Macchl HABECOK 3aHOCAT B paboduii xKypHaI;

- BBUIEP)KHBAIOT 3allOIHEHHBIE Tpo0OH M repMEeTHYHO 3aKpBITBIE COCY/BI B KOMHATHBIX
YCIOBHAX B TeUeHHE He MeHee 14 cyTOK JUid yCTaHOBIEHHS PaJHOAKTHBHOIO PaBHOBECHS
ecTecTBeHHBIX paauonykinaos (EPH).

1

9.2.3 MeTonasl MOArOTOBKH /IS APYTHX BHJAOB NPOAYKLMH MOIYT YCTAHABIMBATLCH BEIOMCTBAMH,
OTBEYAIOLIHMH 34 KOHTPOJIb KAYECTBa KOHKPETHOH NpOAYKUHH, HO BCErla JOJAKHEI BBINOJIHATHCS
CIeNIYIONIHE YCIIOBHA!
- IOATNOTOBJCHHAA JUIH KOHTPOJIA NMPOAYKUMA JOJIKHA OBITh TIIATENBHO NEPEMEIIaHa;
- BBIOpaHHBI H3MEPHTENBHEIH COCYX AO/UKeH OBITH 3alo/HeH 10 METKH, 100 00BéM
JIoIKeH OBITE H3MEpPEeH ¢ IOMOLIBIO MEPHOI IMOCYIBI ¢ NIOrpelHOCThIO He bostee + 2 %b;
- Macca npo0bl Jo/DKHA OBITE H3MEpPEHa ¢ MOrpelIHoCTLI0 He bosee £ 2 %o,

. Jlna ompenenenus Macchl mpoObl H3MEPHTENBHEIH COCY B3BEIHBAIOT JI0 (Ha CaMOM COCY[e
1enecoobpasHo yKasarh ero Maccy) M Ioclie ero 3arnoJIHeHHs.

9.3 TloaroroBka k paGore ramma-cnexrpomerpa «lIporpecc»

9.3.1 BxmoyalT NHTaHHE raMMa- CIEKTPOMETpPA M IIPOrpeBaloT crekTpomerp B Teuenue 30
MHHYT.

9.3.2 3anyckaior nporpammy «lIporpecc» H NpOBOAAT KaTHOPOBKY CHEKTpOMETpa 1O
SHEPTHH, CIAEAYH YKa3aHUAM COOTBETCTBYIOLIErO MyHKTAa HHCTPYKIHA 10 31{::111'13{3::3111{11 I‘:EIJ]HEIEJQBKB.
CHHHTH/UIAIIHOHHOI0 raMMa-CIIEKTPOMETPHYECKOTO TPaKTa 0 JHEPruH npﬂﬁﬂmﬂcﬁ anmma*rﬁ'{e-:lcﬁ
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IO BEPHIHHAM IMHKOB MOJIHOIO IIOrJIOLHICHHA B CIIEKTDC KEﬂHﬁ{JE}Bﬂ‘-{HDm HCTOYHHEA, BXOJALICTO B
COCTaB YCTAHOBKH.

933 Jlna MCKMIOYEHHMS  JONMONHHUTENBHOH  MOTpelIHOCTH,  BO3HHKAIOWMIEH — H3-3a
TEMIIepaTypHoro apelida YCHIeHHS CIEKTPOMETPHYECKOr0 TpaKTd, HE OCHAIEHHOro CHCTeMOH
CBETOJHOAHOM cTabHIn3aluy yCHIeHH, KalTuOpoBKY M0 SHEPrHH PeKOMEHILYETCA MPOBOIHTE IEpe
KX IeIM M3MepeHHeM aKTHBHOCTH MM (ona. 14 criekTpoMeTpHYeCKHX TPAKTOB CO CBETONHOIHOMH
crabunu3anmneil kannOpoBOYHOE H3MEpPeHHe JOCTAaTOYHO MPOBOAMTL 1-2 pasza B Teuenume pabouero
NH4.

93.4 Ilo anmaparypHOMY CHEKTPY KaauOpOBOYHOrO HCTOYHHKA IIPOBOJMTCH TakKe
[POBEPKA COXPAHHOCTH CYETHOH XapaKTepHCTHKH crnexrtpomerpa. Ha 3xpaH MOHHTOpa MOMHMO
pe3yJbTATOB KAMMOPOBKH BBIBOAMTCS 3HAYEHHE KOHTPOJBHOH CKOpPOCTH cYeTa OT KaaHOpOBOYHOTO
HCTOYHHKA B ONPENCJIEHHOM JHepreTH4YecKoM aHanasoHe. COXpaHHOCTH 3TOI0 3HAYECHHS C yYETOM
HONpaBkH Ha pacnaa B npeaenax 10 % oT 3HaueHHsA, YKa3aHHOTO B CBHJETENBCTBE O IOBEpKE,
ABNAETCSs KpPUTEpHEM COXPaHHOCTH CHUETHOH XapakTepHCTHKH CHeKTpoMeTpa B TEUYeHHE
MEKIIOBEPOYHOTO HHTEpBAaa.

9.3.5 Ilpopomar wH3Mmepenue (OHOBOrO CcHEKTpa JUIS KOHTPOIA 3a HEH3IMEHHOCTBIO
COOCTBEHHBIX IIYMOB IaMMa-CIIEKTPOMETPHUYECKOr0 TPaKTa, a TAKMKe JUId ydYeTa BKJIAJa BHEIIHEro
raMMa-u3JyHeHHs B alfaparTypHBIl CHeKTp u3Nny4eHus uccneayemoro odwexra. YactoTa M Bpems
NpoBefeHHA (POHOBOrO H3IMEPEHHA, BpeMs SKCTO3ZHIHH IPH H3MepeHHH (POHOBOIO CNEKTPA, a TaKKe
YCJIOBHA NPOBEJACHHS (OHOBOIO M3MEPEHHS PEriIaMeHTHPYIOTCA OTJAENBHO JUIS KauIo# reoMeTpHH
H3MEPEHHS H OIUCHIBAIOTCSA B HHCTPYKIIHH 110 SKCITyaTALHH.

10 Beinotnenue usmepeHuii

10.1 HU3mepenue yae/ibHO#H (00beMHOI) AKTHBHOCTH PAAHOHYKJIHAOB

10.1.1 Hamepenne yaensHoil (0OBeMHOM) aKTHBHOCTH paJHOHYKIMIOB Ha ramMMa-
CIEKTPOMETpE ¢ HCImojp3oBaHHeM HacToamed MBM nposomar B 0AHOH H3 arTecTOBaHHBIX
reOMETPHH, NEPEYHCICHHEIX B CBHAETE/ILCTEE O MOBEPKE CIIEKTPOMETPA.

10.1.2 TIlogrorosnennyiro mno 9.2 npoby mnoMemawT B H3MEPHTENBHBI COCYN H
yCTAaHABJIHBAIOT Ha JETEKTOp B OJIOK 3allUTEI raMMa-CIIEKTPOMETpa.

10.1.3 Bgojdr HCXOIHBIEC JAHHBIE JUIA BRITOIHEHH H3MEPEHHI:

- BHJl H3MEpEHHIH;

- TeOMETpPHA H3IMEPEHHH;
-  BH]J MPOAYKIIHH;

- BpeMA H3MEPEHHA,;

- macca obpaziua.

10.1.4 3anyckator mnpouecc u3MepeHus. [lo HceTedeHHH YCTaHOBJIEHHOrQO BpPEMEHH
M3MEpPEHHd HIM nocjie Hakatusa kHonku “Cron™ npoMCXoaMT oOcTaHoBKa Habopa cCrHeKTpa c
nepexogoM K ero obpaborke. KpurepueM A0CTOBEPHOCTH pe3yibTaroB 00paboTKH CleKTpa ABIAeTCH
COBMaZieHue pacdeTHoro W oOpabareiBaeMOoro  crekrpa, HabmOJaeMoOe BH3YaIBHO Ha 3KpaHe
MOHHTOpA.
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11 O6pabGoTka u oopMiIeHHE PE3yILTATOB H3MeEPeHH i

11.1 VYmpapneHue npomeccoM H3MEpeHHiH, H3MEpPEeHHE YOCIBHBIX AaKTHBHOCTEH #iCs,
NPHPOAHBIX PAJHOHYKIHIOB, pacueT >(deKTHBHOH YIeNbHO AaKTHBHOCTH A, HNPHPOIHBIX

PaJMOHYKIHIOB, 4 TAK/KE OLEHKA [OIPEIHOCTH H3MEepeHHH OCYIUECTBIMIOTCS € TOMOIIBEO
nporpaMMHOro obecrneuyeHus raMMa-criekrpomerpa tuna «lIporpeccy.

40
11.2 ViensHble aKTHBHOCTH ' Cs W/WIM HPUPOMHBIX PaTHOHYKIH/IOB s =h, MK,
paccunTaHHasa Q(peKTHBHAS y/eNbHAd AKTUBHOCTb A, W HX aOCOJIOTHBIC MOTPEIIHOCTH BEIBOJATCH

B HHIIIIPDBGM BHJE HA MOHHTOP NEPCOHAIBHOI0 KOMIIBIOTEPA H, COOTECTCTBCHHO, NPCACTABIAIOTCA B
BHIIC

Auwi‘ﬂi (p=095), (11.1)
A:.lr]bq&iﬂ"? {P = Drgﬁ)- {112}
roe A, — H3MEPEHHOE 3HAYCHHE YIENBHOH aKTHBHOCTH ¥Cs w/umm  mpEpOAHBIX

pagHOHYKIUAOB, br/Kr;
e >(p(deKTHBHAS YHENbHAs aKTUBHOCTH INPHPOJAHBIX PaIHOHYKIHIOB B HaBecke

npodkl, br/Kr;

A — abcomoTHas MOrpelHoCTh pe3yabTara usMepenus, br/kr.

11.3 B raMma-crieKTpoMeTpe aBTOMATHYECKH IPOBOJMTCA pacdeT >(P(eKTHBHOH YASIBHOH
AKTHBHOCTH MIPHPOIHEIX PATHOHYKIHIOB (Aypg) H abcoMOTHOH norpetrHocTH A Juld Kayk/I0i HaBeCcKH
1o hopMmynam

Aapy=Ara +1,3471, 10,094k , (11.3)

A= A pe + 170, +0,008°% , (11.4)

rae Ara, At Ax - YAelIbHBIE AKTHBHOCTH TOPHA, pajus, KadHs W COOTBETCTBYIOIIHE HM
MOrPelIHOCTH.

11.4 Cornacso m. 4.2.54 TOCT 30108-94 3a pesynerar onpesaeineHus 3¢ (eKTHBHOH
yAeNBHON AKTHBHOCTH MPHPOAHBIX PAJHOHYKJIHIOB B CTPOHTEIBHBIX MaTepHalax M yCTaHOBJIECHH
KJ1acca MaTepHasIa NIPHHEMAIOT 3HAYeHHe, olpeensemoe no dopmyie:

Asppn =Aopp T 4, (11.5)
rae Aspp — ddexTHBHAs yebHAS AKTHBHOCTE NPHPOIHBIX PAIHOHYKIHIOE, ONpPE/IC/IeHHas KaK
cpenee apudMeTHIECKOE 3HAYCHHE 10 5 HaBEeCKaM IpoGbI;

A — abcomoTHas NTOTPelIHOCTL pe3ylbTara H3MEpeHHHA 3 heKTHBHOH yAEIBHOM

AKTHBHOCTH  TIPHPOJAHEIX PaIMOHYKIMIOR, OIpejelieHHas 1Mo 5 HaBeckam MNpoObI COrIacHo
n. 4.2.52'OCT 30108-94. '

11.5 DddexkTHBHYIO YASABHYIO AKTHBHOCTE IPHPOIHBIX PATHOHYKIHIOB H €e JIOTPEeLIHOCTD B
HABECKE NMPOOLI MUHEPAIBHBIX YI00peHnil BEIMHCIIAIOT, COOTBETCTBEHHO, 10 (hopMynaM

e

Aspp = Arazae + 1,5:Arnaze, S gy
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Al 429500 (11.7)

,D:GH}’CK&ETEH HCIOJB30BATE pPacHeT A?!dl-tb u A4c MOMOLIEBKY  WICKTPOHHEIX Tabnui B

MS Excell.
PesynbraTsl HCHBITAHHI 0OBEKTOB KOHTpOJd oGOpPMISIFOT B BHJIE MPOTOKONA HCIBITAHHH 1O
(hopme, YCTAHOBJIEHHOM B aKKpeIHTOBAaHHOI 1abopaTopHH.

12 KonTpoJib TOYHOCTH H3MeEp eHMi

KonTpone TOYHOCTH pe3yabTaTOB H3MEPEHHH IPOBOJAAT s OOeCHeueHHs TapaHTHH
cTabuUNBHOCTH M MOJKOHTPOJIBHOCTH H3MEPHTENBHOrO mnpouecca. HopMHpyeMBIMH [MOKa3aTeIAMH
pajgHalMoHHOH Oe30MmacHOCTH OOBEKTOB HCIBITAHUH MO HACTOAIEH METOMMKE ABIAIOTCHA Y/EIbHAs
aKTHBHOCTH ' Cs M 3((eKTHBHAA y/e/bHas aKTHBHOCTD A, ;, TPHPOIHBIX paaHoHYKIHA0B. Hexos

U3 BBIIICH3NIOKEHHOTO, KOHTPOJL TOYHOCTH H3MEpeHHH OCYINECTBISETCS ¢ MCIONB30BAHHEM
137 s s
KOHTPOJBHEIX 0GDA3MOB  V/ENBHOH aKTHBHOCTH - Cs H >(eKTHBHOH VIensHOH aKTHBHOCTH Ayys

NPHUPOIHBIX PATHOHYKIHIOB.
B npouecce KoHTpons omnpefensAlOT COOTBETCTBHE pe3YJIbTATOB KOHTPONBHBIX H3MEPEHHI
ylIeNbHOl akTHBHOCTH °'Cs # 3((eKTHBHON yIeIbHOMN aKTHBHOCTH A,,, TOKazaTelsM TOYHOCTH,

MOMYHeHHEIM H3 MeKIadopaTopHOro 3KCHEPHMEHTa, OPraHH30BAHHOTO M MOJBEPrHYTOrO aHaJIH3y B
cooTBeTeTBHH ¢ CTh HCO 5725-2-2002.

KoHTponupyeMEIMH nokaszatenaMu no 12.1 v 12.2 gapndoTcs nokasarend NpenH3HoHHOCTH =
[peael MOBTOPAEMOCTH »F H INpenen BocnpoH3soauMocTH R . KoHTpoimpyeMmMEIM IOKazaTelneMm

NPaBHIBHOCTH 110 12,3 ABndercs KpUTHYecKas pazHocTs CD.
[Ipepen  moBTOpsieMOCTH r MW Ipelel  BOCHPOH3BOJAMMOCTH R COrJIacHo

CTB UCO 5725-6-2002 pazaena 4 monydeHs! clieayioummumM obpazom:

— [penen I[MOBTOPAEMOCTH F — pa3sHOCTB MEKAY JBYMS pe3yibTaTaMH HCIBITaHHIA,
MOJY4EHHBIMH Ha MACHTHYHOM HCIBITHIBAEMOM MaTepHalle OJHHM ONepaTopoM C HCMONbL30BAHHEM
OJHOro W TOrO ke mpudopa, B mpefeiiax KpaTdailllero U3 BO3MOJKHEIX HHTEPBAIOB BPEMEHH OyIeT
MpeRBIIATE MpeJen MOBTOPAEMOCTH r B cpeiaHeM He Oonee ogHoro paza Ha 20 ciy4daeB IpH
HOPMAJIBHOM H NpaBijibHOM GyHKIHOHUPOBAHHH METO/1a

r=28-s, (12.1)

rne § — CTraHlaprHoe OTK/IIOHCHHE [MOBTOPACMOCTH MNOJIYHYCHHOC o C3yJIbTaTaM
! 3

MenabopaTopHOro 3KcnepuMenTa, br/kr;

- = IpeAen BOCHPOH3BOAMMOCTH R — pe3syapTathl HCOBITAHHH Ha HICHTHYHOM
HCIBITEIBAEMOM — MaTtepuaie, coobuieHHsle apyMms  JnabopatopusiMu, OyayT  pasndyarkcs
C MPEBLIIICHHEM MPH HOPMAILHOM H NPaBHIBHOM (YHKIIHOHHPOBAHHH METO/1a

R=285,, (12.2)

e §p —CTaHMapTHOE OTK/IOHEHHE BOCIPOH3BOJHMOCTH, MOAYYEHHOE II0 pe3ylibTaTaM

Mexn1adopaTopHOro 3KCHepHMenTa, br/kr.

[Toxaszarenu nMpeUH3HOHHOCTH (MIPEIe NOBTOPAEMOCTH » M TIpene Encnpgﬂsaﬂﬁﬁmaﬂﬁ‘ﬂ R)
JUIS YZIeNBHOH aKTHBHOCTH ° CS H PPEKTHBHOH YACNBHOH aKTHBHOCTH npnpﬂﬂﬂbﬁi paﬂﬁnuyxnﬂm}a
Aspg npuBefieHsl B Tabiune 3.1 HacTosAleH METONHKH B BHJE (p}rHRanHaJILH]::ﬁ BEEHEEH{IETH m‘

1:‘-_I ..... |

Y PeKTHBHOI yIenbHOi aKTHBHOCTH NPHPOIHEIX PaTHOHYKIIHIOB. L%\ # nopmarnuioi
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12.1 KoHTpOJ/ib NOBTOPSAEMOCTH pe3y /ibTAaTOB H3MepeHHH

KoHTpONb MOBTOPAEMOCTH PE3YILTATOB H3MEPEHHIT IPOBOIAT IIYTEM CPABHEHHU PACXOMKIEHHA
IBYX MOCHEIOBATENBHBIX DE3YNbTATOB H3MepeHuil yaenbHoil aktBHOcTH °'Cs (3ddexTHBHOIH
YACNEHOH AKTHBHOCTH TPHPOAHBIX PAaJHOHYKIHIAOB A,pg) B KOHTPOIBHOM o0pasia ¢ MpelesioM
[MOBTOPAEMOCTH 7 .

PesynbTaT KOHTPOJSA CHUTACTCA MOJOKHTENBHBIM, €CITH BEIOAHACTCS HEPABEHCTRBO

=4, - 4|<r (12.3)

rae w — pasMax, abcomoTHasg pa3HHIA MEKIY NEpPBBIM M BTOPEIM PE3yILTATOM H3IMEpPEeHHH
AKTHBHOCTH B KOHTpoJEHOM o0pasie, br/kr;
A, — nepBblii pesyibTaT W3 JABYX IOC/IEA0BATE/IbHBIX H3MEPeHHH yaenbHOi aKTHBHOCTH
i3 (Asggp TPHPOIHBIX PATHOHYKIHA0B), bi/KT;

A, — BTOpOii pe3yibTaT M3 JABYX NOCIENOBATEIbHBIX H3MepeHHH yIenbHOH aKTHBHOCTH
BiCs (Asqqp TPHPOIHEIX PAJIHOHYKIHAOR), BK/KT;

i 137
» — Npejiest MOBTOPAEMOCTH B 3aBHCHMOCTH OT YPOBHSA YACNLHOH akTHBHOCTH ~ Cs (MM
[pejest MOBTOPAEMOCTH OT YPOBHA 3((eKTHBHOMN yAeNEHOH aKTHBHOCTH A, ., ) [IpH

NOBEpPHTENLHONH BepodaTHOCTH 0,95 1 yHcne uaMepeHHii, pagHOM 1BYM, bK/KT.

Ecnu abconroTHoe pacXoikAeHHE MEXIYy [OJYyYeHHBIMH pe3yNnbTaTaMH JBYX H3MepeHHi
HE MPEeBLIIIAET IpeaeN MOBTOPAEMOCTH 7, TO pe3yNbTaT KOHTPOIA MOBTOPAEMOCTH H3MepeHHH
IPH3HAKOT YIOBIETBOPHTE/ILHEIM H B KaYECTRE Pe3yasTaTa H3MEpeHHs MPHHHMAIOT Cpe/IHee 3HAUYEHUE
U3 JIBYX.

Ecnu abcomoTHOe pacxoskieHHe MpPEeBIaeT Mpelell MOBTOPAEMOCTH », TO HEeoOXOIUMO
BBITIOJHHTE €llle OHO (TpeThe) u3MepeHHe | POBEPHTE HEPABEHCTEO

|4 — 4| < CR,45(3), (12.4)

rae A, 1 A, — neppoe U nocieHee 3HAYCHN U3 TPEX Pe3yJLTaTOB U3MepeHHi A ;

CR,,s(3) =12 r — kpuTHyeckuil pasMax npH JoBepuTensHOi BepoaTHocTH 0,95 M gncne
H3MEpeHH, pABHOM TpPEM.

Ecnu  pacxomaeHHe MEKAYy INepBhIM W MOCHS[AHHM pe3yIbTaTaMH TpeX H3MepeHHH
He TIPEBRIIIAET KPHTHYECKOr0 pa3smaxa, TO pe3yibTal KOHTPOJA [OBTOPSIEMOCTH H3IMEpeHHH
MPH3HAIOT YIOBIETBOPHTENBHEIM H B KAUECTBE pe3yibTara H3MEepeHHs [IPHHUMAaIOT cpellHee 3Ha4YeHHe
H3 TPEX.

Ecnu pacxosaeHue MEXIy NEPBBIM H IIOCICJAHHM pe3yjbTaTaMH Tpex Hi3Mepenuil Oosblue
KPHTHYECKOTO pasmaxa Uit n=23, He0OXOJHMO BRIACHHTE H YCTPAHHTE IIPHYHHEI, IPHBOJAIIHE
K HEYJOBJICTBOPHTEIBEHEIM Pe3YIIbTATAM.

12.2 KoHTpoJ1b BOCHPOH3BOAHMOCTH pPe3y jibTATOB H3MepeHHH

K‘DH’I‘}JDJTL BOCIIPOH3BOIHMOCTH pPC3YJIBTATOBR HEMEPEHHﬁ MPOBOAAT NOYTEM CpPaBHCHHA

PACXOMICHHS CPEAHHX 3HAYCHHIl pE3yNBTATOB M3MEPEHHH YACILHOM aETHBHucm,__mCS JUTH
s dexrusuoil ynenpHol aKTHBHOCTH A ;, NpPHPOMHBIX PAJHOHYKIHIOB B Ic-:-HTp;rH’E.HpM nﬁpazﬂ-e

MOJIYHEHHBIX B JBYX «labopaTtopusxy», ¢ KpHTHUECKOI pasHocThio CD,, . e

Pe3ynbTaT KOHTPOIIA CHUTAIOT HOMOKHTENBHBIM, €CJIH BBIOIHACTCH YCIOBHE - | 1 nonua g,

12 :-:1'?'.‘_: . “",‘



W =|4, - 4,|<CD,, (12.5)

rae W —abcomoTHad pa3sHOCTh CPEAHHX 3HAYCHHH pe3yNBTATOB H3MEPEHHH YICIbHOH
akTuBHOCTH ' CS (e Asgp TPHPOHEIX PAJTHOHYKJIHIOB) B KOHTPOJILHOM 00pasle,
MOJIYYEHHBIX B JIBYX «i1abopaTopsax», br/Kr;

A, — cpejHee 3HAYCHHE Pe3yNbTATOB H3MepeHHH A (4HCIO M3MepeHH#l n, =5 ) mepBoH
«naboparopuu», br/Kr;

A, — cpelHee 3HAYEHHE PE3yNbTATOB H3MepeHHH A (YHCIO H3MepeHHH n, = J ) BTOpOi
«wnabopatopuu», bBr/Kr;

CDr —  KpuTHUecKag  pasHOCTE Ui CpeaHux B AByx  jnabopaTtopHsx
B cootBeTcTBHH ¢ CTh MCO 5725-6-2002 (4.2.2).

r:ﬂf\fﬂz-“'z_‘_ i =JR2'U-215"215)'P2 =R =087, (12.6)

n 2n,

rae » — [peies HOBTOPAEMOCTH, 3Ha4eHHEe KOTOPOro MpeJcTaBieHo B BHAe (YHKUHOHAILHOH
3aBHCHMOCTH OT YPOBHS YIENbHOH aKTHBHOCTH 3710s (um A,pp) B KOHTPOIBEHOM
obpaszue B Tabnuue 3.1, br/kr;

R — nmpemen BOCHIPOM3BOJMMOCTH, 3HAYEHHE KOTOPOrO NPEJCTABIEHO B  BHJIE
137
(PYHKIHOHANEHOH 3aBHCHMOCTH OT YPOBHA  YACHBHON  aKTHBHOCTH Cs
(niH Asqp) B KOHTpOIbHOM 0Opasue B Tabiuie 3.1, br/Kr;

Ecnu kpuTHYeCKas pa3HOCTh NPEBEINEHA, TO BBINOJHAIOT MPOUENYpPHl, H3JI0KeHHBIE B 5.3.3
CTB MCO 5725-6-2002,

12.3 KoHTpPO/bL NPaBHIALHOCTH pPe3yJILTATOB H3MepeHH

KOHTpONTh MPaBHIBHOCTH pE3YJIbTATOB H3MepeHHil yaenpHol axtuBHOeTH -~ Cs (WM
9(ppekTHBHOI yNeNbHOM aKTHBHOCTH A, NPHPOJHBIX PAJHOHYKIH/IOB) POBOJAT [IYTEM CPABHEHHS

aDCOJIIOTHOIO 3HAYEHHA Pa3sHOCTH CPEJHEro 3HAYCHHS H3MEPEHHOH aKTHBHOCTH M aTTeCTOBAHHOIO
3HAYEHHS aKTHBHOCTH KOHTPOJIEHOTO 0Dpa3lia ¢ rmokasartesieM KpuTHYecKo# pasHocta CD .
[IpaBunpHOCTE H3MEPEHHA NPHU3HAIOT Y/IOBIETBOPHTENBHOKH, €C/IH

: Z- <D, (12.7)

ruge A —cpejHee 3HAYEHHE JBYX Pe3YJILTATOR H3MEPEHHil KOHTPOJILHOTO 00pasua, Br/kr;

il — ATTeCTOBAHHOE 3HAYEHHE YAENBHON AKTHBHOCTH — CS (appexTHRHON yaenBEHOH
aKTHBHOCTH A, TPHPOIHEIX PaIHOHYKIH/I0B) B KOHTPOJILHOM 00pasue, bi/kr;

CD — xkpHTHYecKad pasHocTh, br/kr, B cootBeTcTBHH ¢ CTh MCO 5725-6-2002 (4.2.3).

A s med g 1 fue g dels a R e,
D =\~ = TR~ =07 4R TR
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rae v — mpejiell MOBTOPAEMOCTH, 3HAYeHHE KOTOPOro NPe/ICTaBIeHo B BHJIe (PYHKIHOHAIEHOH
3ABHCHMOCTH OT YPOBHS 13768 (HIH Am;,q}} B KOHTPOJABHOM 0oOpasne (cMm. Tadmuiy

3.1), bx/kr;
R —mnpenen BOCHPOM3BOAMMOCTH, 3HA4YeHHE KOTOPOrQ IIPEJCTABIEHO B BHIE

()YHKIHOHATIBHOIl 3aBHCHMOCTH OT YpOBHA ~'Cs (HiH Aspp) B KOHTPOJBHOM
obpasue (cm. Tabmuuy 3.1), br/kr;

B cny4ae npepbleHHA KPHTHYECKOIH Pa3HOCTH BHIOIHAIOT TPETHE H3MEPEHHE AKTHBHOCTH H
BBEIYHCIIAIOT CpedHee 3HaueHHe Tpex u3MmepeHHil. lIpH noBTOpHOM IIpeBBILIEHHH KPHTHYECKOH
Pa3sHOCTH JOJIKHEI OBITH BBISCHEHBI H YCTPAHEHBI IIPHYHHBL, NPHBOIAIIME K HEYIOBIETBOPHTEIBHBIM
pe3yabTaTam.

PesynpTarel KOHTPOAS TOYHOCTH 3AHOCATCA B JKYPHAJ perHcTpallHH KOHTPONA KadecTBa
H3MepeHHi o pekoMeHayeMoil dopme ¢ npuMepoM 3anonHenus (cM. [Ipunoxenne b, Tabnuie: b.1 |
b.2). Jlonyckaercs pericTpHpOBaTh pe3yibTaThkl KOHTPOJIS KadyecTBa H3MEPEHHH ¢ MCIO/Ib30BaHHEM
sekTpoHHbIX Tabumui B Microsoft Excel.

IIpumeuanne — [lepHogHYHOCTE BBINOJAHEHHS KOHTPOIS HOBTOPHEMOCTH, BOCIPOH3BOAHMOCTH H

NPAaBHJABHOCTH A0JAHA ObITh YCTAHOBJIEHA B PYKOBOACTBE N0 KAYMECTBY HWJIH B JAPYroM PYKOBOASIIEM
NOKYMeHTe aKKpeauTosannoii sabopatopumn.

Pazpaboruuk:
HawanpHuK cekTopa paJHalHOHHOH METPOJIOTHH
MPOH3BOJCTBEHHO HCCIENOBATENBCKOTO OTea

H3MEPEHHH HOHH3HPYIOIIHX H3NTyUeHuit

Maxkapesu4 B.H.
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Mpuaoxenne A
(pekoMeHayeMoe)
OuenuBaHue HeONPeAEeHHOCTH H3MEPEHH Y/Ie/IBbHOII AKTHBHOCTH ¥7Cs na ramma-
cnekrpomerpe Tana «llporpece»

QbrexTOM H3MepeHHH ABjdgercs odpazen npodwl panca. M3amepsemas BelHYHHA — YJI€IbHas
AKTHBHOCTH FAMMa-H3Iy4alomero paaHonyKiuma -~ Cs, Bi/kr.
A.l HsmepurennbHas 3a1a4a

MaMmepenne yaeabHOil akTHBHOCTH ' CS B npode pamnca, bK/Kr, BEIIOAHAIOT 9Tk pa3 B
YCIIOBHAX IMOBTOPAEMOCTH Ha CHMHTHUIAMHOHHOM ramma-crnektpomerpe «[Iporpece»
TY 4362-001-31867313-95 ¢ npepenoM OCHOBHOH OTHOCHTENBHOH MOIPEUIHOCTH H3MepeHH
yaenbHOol akTHEHOCTH + 10 %%.

A.2 Metoa nsmepeHus:

M3mepenus BEITIOJIHAKOTCS METOI0M perucTpaliy raMma-uzJIydeHHs
CHEKTPOMETPHYSCKHM CUHHTH/UISIIHOHHBIM OJI0KOM JeTekTHpoBaHus. B kadecTBe aerekropa
raMMa-u3nyueHus npumensercs cuuHTHgTop Nal(Tl) pasmepamu @63x63 mm. HMamepenue
BRIONHACTCS B reomerpuu - cocyn Mapuwesm (1,0 xn). Bec npodbm - 700r.
3aperuCcTPHPOBAHHBIH anmaparypHbl  CHEKTP raMMa-H3JIy4HeHHs OT npodsl B 3aJaHHOMH
reOMETPHH HM3MEpeHHs noasepraioTcs o0paloTke Ha NEPCOHATBHOM KOMIIBIOTEPE C
HCIIOJIB30BAHHEM IIporpamMMHoro obecnedenus «llporpecey.

A.3 Cxema WIH IUVIAH H3MEpeHHs:
Onpenenenue ynenbHOH akTHBHOCTH 1e3HA-137 B uccnenyemoil npobe cOCTOHT H3
CHE/IYIOLIHX ITAIOB:
—  TIOCHE BKIKYEHHA nprdopa NpOHCXOMHT €ro nporpee B reyeHne 30 MuH;
— npoeepka paloTocnocoOHOCTH — CHEKTPOMETPa  BBINOJHAETCS ¢ HCHONL30BAHHEM
KOHTPOJIBHOrO 00pasia, BXOAMIIEro B KOMILIEKT pajiHOMeTpa;
—  NpoBepka (poHa OCYUIECTBIAETCS € 3aKPBITHIM IIYCTHIM 3alIHTHBIM JOMHKOM,
= Ha BE€CaX B3IBCUHIMBACTCH HFGTEI-I:& H‘SME&I}HTEJ]I;HI:IIT] COCY I,

— mpo0a, MOAroTOBJEHHAA K HCCEIOBAHHIO, MEPEHOCHTCA B COCYL H B3BEIIHBACTCH;
—  Bec npoOsl ONpEeNAeTcs 0 PA3HOCTH BECOB 3AMIQIIHEHHOTO H MYCTOT0 H3MEPHTEIBHOIO
cocyna;
—  BBIIIOJIHAETCA H3MEpPEHHE yIeNbHON akTHBHOCTH 1e3Ha-137 B nmpode.
B npouecce u3MepeHHs Ha KpaHe MOKHO HaOMIOAATh TEKYIIHIT pe3yibTaT H3MEepEeHU

B rpaduueckoM U HHPPOBOM BHIE.
A.4 Moaens namepeHus:

i B ofmeM ciyuae pesynbTar H3IMepeHHd yaeasHo# (00beMHO) akTHBHOCTH He3ud-137
MOAHO BRIPA3HTE Kak:

Ayn = Anpt 1oy + Mgy + I3, (B.1)
rae: App - IOKa3aHHs CIIEKTPOMETPa, HHJIHIHpYeMEle Ha Tadio, br/kr;
Ilyy - nompaBka Ha OCHOBHYIO IOTPEIIHOCTE CrieKTpoMerpa, br/kr;
Il - mompaBKa HA JONOIHUTENBHYIO NOTPEIIHOCT CIEKTPOMETPA OT HECTAOHIBHOCTH
..?":-""...-':' =g ._-'-::.-'. i
XapaKTepHCTHKH Npeodpasoanus 3a 8 UacoB HeNpephIBHOH pabOTel, br/KE" ~, =
Ily3 - mompaBka Ha NOIPEINHOCTE H3MEPEHHA Macchl podel, BR/KT, </ copivenn 2\
R VAR '_,f’f-J.‘*



A.4.1 OuennBaHHe 3HAYEHHI M CTAHIAPTHBLIX HEONIPEIe/EHHOCTel BXOAHBIX BeJIHYHH

Bxonnas BenuunHa: App

Tun oneHUBaHKA HEONPEEIEHHOCTH: A
Bun pacnpenenenus: HopMalibHbIH
Suauenue oneHku: 100 Br/kr

OTHOCHTE/ILHAA CTAHJAPTHANA HeollpeaeleHHoCTE: 3,4%

BeInonHeHo 5 HE3aBHCHMBIX H3MEPEHHH YACILHOH AKTHBHOCTH NpodBI panca

1 uzmepenne
2 H3MEpeHHe
3 H3MEpeHHE
4 u3MepeHue
5 H3MepeHHe

Cpennee

CranpapTHoe OTKIOHEHHE

CranpapTHas HEONPEICICHHOCTh

Pesynbrar uamepenns, bk/kr
97

93

95

112

102

Eup =100 [EI{"r[{l":I
${Anp) =7.6 (br/KT)
s(Aw) _ 7,6

n 45

3,4*100

w(Anp) = =3,4bk K2 = Y

Bxonuas senuunna; Il

Tun ouenuBanus HeonpeaeneHHocTu: B
Bun pacupenencHus: HOpMalbHBII
3nadenne oueHkn: 0 br/kr

Hutepsan Bo3MOKHEIX 3HaueHHIT: + 10 %

OTHOCHTeIBHAS CTAHAAPTHAS HeOlIpeIeeHHOCTE: 5 %

CoriacHo CBHETENLCTBA O MMOBEPKE Ha CIIEKTPOMETP - Mpeje J0NyCKaeMoH OCHOBHOH
OTHOCHTENBHOH MOrPelIHOCTH H3MEpeHHs YIeNbHOH awkTtuBHOCTH coctaemser 10 %. Kak
[PaBHIIO, OLEHKA Mpejea NonycKaeMol OCHOBHOH MOTrpemIHocTH npudopa nojyyaercs U3 pana
NOBTOPHBIX HaOMIONEHHMH ciay4aiiHO H3MeHsIollerocs Inpolecca. TakuMm obOpazoMm, MOKHO
NPEeAoN0KHTE HOPMAIbHBIH 3aKOH pacnpeleNeHus A 3HAYeHWH MONpaBKH, H OTHOCHTE/IbHAMA
CTAHJAPTHAA HEONpeleIeHHOCTE PACCUHTBIBAETCA HA

OCHOBHOM OTHOCHTe/IBHOI norpeimHocTd U kosddunuenta oxsata k=2: u(Ily))=10%/2=5%

OCHOBaHHH YCTaHOBJICHHBIX IpCACiIOoB

Bxonuas senuunua; [y

‘Tun oueHHBalus HeolpeaeaeHHoCTH: B

Bun pacnpeaeneHua: npaMoyToabHEI

WHTepRan BOBMOKHEBIX 3HAUeHHI: + 2 % ——

3navenue onenku: 0 Br/Kkr VS

OTHOCHTETBHAA CTAH/APTHAA HEOTIpeeeHHOCTh: 115 %

|
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CorjiacHO NacnopTHREIX [aHHBIX Ha pPaJHOMETpP — HECTA0HJIBHOCTE XapaKTePHCTHKH
npeodpazopaHis 3a 8§ yacoB HenpepsieHOH paboTsl cocTasisdeT He Oonee 2 %. Tak kak HHKaKoH

JonojaHuTeNpHOH HH(opManuu o dopMe pacnpeleseHHs He NPHBOJHTCA, a JONOIHUTEIbHAA
MNOrPELIHOCTE OT HECTAOHIBHOCTH XAPAKTEPHCTHKH NpeobpasoBaHus ¢ paBHOH BepoOATHOCTEHIO
MOJKET IIOABHTBCH BO BCEM JHMalla30He H3MepeHHil, TO NpPUHHMAeM paclpeje/ieHHe
NpAMOYTOJIbHEIM. TOrjla OTHOCHTENILHAS CTaHJApTHASA HEONPEJENCHHOCTE OT HECTAOMIIBHOCTH

XapakTepHCTHKH npeobpazoBanus Oyaer pasHa 2 / V3=1,15%.

Bxonunas senmuunza: [gs Tun oueHuBaHuA HeollpeaeneHHOCTH: B
Buj pacnpeaeneHusa: NpaMoyroibHbIH
HurtepBan Bo3MOKHBIX 3HaYeHHH: £ 4 %
3nauenue ouenku: 0 br/xr

OTHOCHTENBHAS CTAHAAPTHAS HEeOlIpeaeleHHoCTh: 1,63 %

OTHOCHTENbHAS MOrPelHOCTE H3MepeHHA Macchl npobdsl cornmacHo Hacrosmed MBH
coctasigaeT 2%. Ilpennonaraem pacnpeneneHie NpAMOYTOABHEIM [UTA [IEPECUYETa B CTAHIAPTHYIO
HEOIpee/IeHHOCTE. DTy HEOoNpele/leHHOCT:, HeoOXOJHMO y4YecTh JBaX/bl, MOCKOIBKY
MNPOHCXOJMUT JiBa B3BEIIMBAaHMA — IIYCTOrO cocyaa W cocyla c npoboi. Takum obpazom,
OTHOCHTEIBHAA CTAHAApTHasA HEOlpeIeIeHHOCTE B3BelIHBaHHA Ipodel OyaeT pagHa:

2 2
u, = zm[ﬁ] =1,63%

A4.2 Anaans Koppensinmii
Koppensauuii Mesx1y BXOJHBIMH BETHYHHAMH He 0DHapyKeHo.

A4.3 brogxer HeonpeaeaeHHOCTH

Tabnmnua B.1
Omnenka | OtHOCHTENBHAA Tun Pacnipenenenue
Xi CTaHaapTHas Heompeae- | BepoATHOCTEH
Benuunna X; : Pt P P
bBr/Kr |HeonpeneneHHOCTh JIEHHOCTH
u(Xy), %o

Muauuupyemas  yaenbHas 100 34 A HOPMAJIBHOE
AKTHBHOCTE
[lonpaBka Ha NMOrPEUIHOCTD 0 1,63 B IPAMOYTOJIbHOE
H3MEpeHHs MaccEl ITpoOk]
ITonpapka Ha OCHOBHYIO 0 5 B HOPMAaJTLHOE
MOTPEIHOCTE
CHEKTpOMeTpa
ITonpaeka Ha MOMONHHTEL- 0 L1713 B NpAMOYTOIBHOE
HYK) HOTPEIIHOCTE OT f;:;i;;'_-f gL
HecTaOMIBHOCTH XapaKTe- f:;
PHCTHKH Ipeobpa3oBaHus IS7 e
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A.4.4 Pacuer oTHOCHTE/ILHOI CYMMAapPHOIi cTAHIAPTHOI Heonpeae/IeHHOCTH

u(Ay)=~/3,4> +1,63° +5> +1,73* =6,5 %

A.4.5 Pacyer oTHOCHTEBHOM PAaCHIHPEHHOIN HeonpeIeJJeHHOCTH

Pacuer caenan B NpeAloNIoKeHHH HOPMaJIbHOIO 3aKOHA paclipe/ie/ieHuA H3MEpAeMOil BEIHYHHEI H
BepoATHOCTH oXpaTta P=95%.

UiAdyo)=k-u(d,s) = 2-6,5=13 %

A.4.6 PacmupeHHAs HeolpeIeJeHHOCTD:

U(dya) = 100-13/100 =13 br/xe

A.4.7 Tlpeacrapienne KOHEYHOro Pe3yabTATA H3MePEHHS

Ouenennas yIenbHas akTHBHOCTh 1e3ndA-137 B nmpobe pamca  cocTasisgeT
(100 £+ 13) bx/kr. PaciunpenHas Heonpeae/eHHOCTE H3MepeHHsd YCTaHABIHBAET A KaK cTaHdapTHasd

HEOIPeJeIeHHOCTE HM3MEPeHHA, YMHOKEeHHasd Ha Koa(duument oxeara k=2, Kortopeii s
HOPMAJIEHOTO pacipe/iesieHus COOTBETCTBYET BEPOATHOCTH 0XBarta npuMepHo 95 %.
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[Ipuaoxenne b

(pexomenyemoe)

; 137
KonTponsHsiii 00pazen yaensHoi akTHBHOCTH ~ CS B JIIONHHE

1= A=(100+10) Br/kr

F=0,034+1,6=0,03-100 + 1,6 = 4,3 Bx/kr

CR, s (3)=1,2r =1,2-4,3=5 Br/kr

R=0,084+1,4=0,08-100+14 =94 Br/kr
CD, =R —08 7% =+/9,4> —0,8-4,3* =8,5 Br/kr

CD =0,7-\/R*=0,5-r> =0,7-4/9,4* —0,5-4,3* =6 Bi/xr

Tabauna b.1 - Kontpoasnas kapra

dopma KYPHAJIA PerHCTPANHH BHYTPEHHET0 KOHTPOJIA
KauecTBAa H3MepeHuil (¢ mpuMepaMH 3210/ HeHHs)

A A e \ y] T
Tlata - + ? & 4 | 4 -, KomMeHTapHii
Bbx/kr Br/kr Br/xr | Br/kr Br/kr Bx/kr
01.01.2013 108 112 4 110 10 YV 10BII.
10 6 W>F,
31.03.2013 103 9 TpeThe HIMEpEHHE
106 3 106 6 VYosn.
J_:,-:F-":l:__:d{:‘ ::;;-: ‘--:i.;'-:_.:ﬂ; "
75 e\
2 scdor, g S
f" I |1-5 ._. :
KT, wapmariE /o
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Konrponeneli  obpazen ahpekTHBHON  YASNBHOH AKTHBHOCTH {Aw,} ITPHPOJIHBIX

PaJHOHYKJIH/IOB B TPaHHTE
p=A,,, =400140 Br/kr

r=0,034,,, +3,7=0,03-400+3,7 =16 Br/xr
CRyp5(3) =1,2r =1,2-16 =19 Br/xr
R=0,074,,, +3,7=0,07-400+3,7 = 32 Br/kr

CD, =+ R*-08-r* =4/32> —0.8-16* =29 B/kr
CD =0,7-R*=05-r% =0,7-4/32% =0,5-16% =21 Bi/kr

Tabanna b.2 - Kourpoasnan kapta

A » -’4 . 9 A;, 3 5 A " _J =
,[[E.Tﬂ. iy e ifs |“)| Af"i!"f’ | A s I'J'Ir KﬂMMEHTﬂPHﬁ
Bx/kr Br/kr Br/kr Br/kr Br/Kr Br/kr
01.01.2013 408 412 4 410 10 V noBIL
31.03.2013 403 421 18 WS
TPEThEE HIMEPEHHE
397 6 407 7 VI0BIL.

______
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JluceT perucrpanuu uMeHeHuii

HM3m. | Homepa nucTor (cTpaHHIl) Bcero Ne Bxogsmuii | [Toan. | Jlara
H3Me- JaMe- HOBBIX | QHHYJIH- | JJHCTOB | OKy- | No
HEHHBIX | HEHHBIX popaH- | (cTpa- | MeHTa | CONpPOBOIH-
HBIX HHIL) B TEJIBHOTO
TOKYM. JIOKYMEeHTa
H jaTa
—
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