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1. HABHAYEHUE " OBJACTDb IIPUMEHEHUS METOANKHA

Meronuka npenHasHadyeHa Ui H3MEPEHHS MAacCOBOM KOHIIEHTPAUMH a’po30jii Macja B
[IPOMBINIICHHEIX BbIOpOocax B atMmocdepy B auanasone ot 0,5 mo 50 MI/M° Ha IpEeIIIPHATHIX,
HCIIOJIB3YIOIMUX MUHEPAJIbHOE MAaclio B CTaOMJIBHBIX TEXHOJOrHYECKUX Hpomeccax. OnpeacacHUro
Macjla He MeWaroT Jpyrue COeANHEHHUs, IPACYTCTBYIOIME B IIpooeE.

2. XAPAKTEPUCTHUKA NOI'PEINHOCTH U3MEPEHMAI.

| paHHIBI OTHOCHTENBHOM IOTPEMHOCTH H3MEPEHUH MacCOBOM KOHHEHTpaIlMH Macen + 25%
(I1pu noBEpUTENBHOHN BepoaTHOCTH 0,95).

3. CPEJACTBA UIBMEPEHUS, PEAKTUBBI, MATEPHUAJIBI.
3.1. Cpedcmea uzmepernua.

POTOKOJOPUMETP no 'OCT 12083-78
Becel ananmutnueckue BJIA-200 o I'OCT 24104-80E
MeprI MacChl mo I'OCT 7328-82E
CexyHaoMep, K1ace 3, 1eHa aeneHus CeKyHAHOH mxaisl 0,2 ¢ no ['OCT 5072-79E
bapometp-anepous M-67 o 'OCT 23696-79E
TepmomeTp nabopaTopHbli, KaAJIbHBIH o 'OCT 215-73E
TJ-2, uena nen. 1 ° C npenen 0-100° C

JnekTpoacnuparop (Mouens 822) no I'OCT 13478-75
Konbs1 mepurile (2-50-2; 2-100-2) no 'OCT 1770-74E
[Tunerku (1,0; 2,0; 5,0; 10,0 cm ) mo ['OCT 20292-74E
[Ipobupku xumugeckue (15x150) no ['OCT 1770-74
Crtaxkanbpl xuMuyeckue (50) no 'OCT 23932-79E
Yamky BbapUTEIbHbBIE no 'OCT 9147-73

3.2. Bcnomozamenvnsle ycmpoiicmaa.

Tpybxa npobdootTbopHas (puc. 1)

QOuneTpel 00€330J€HHBIC “‘CHHAA JICHTA” no ['OCT 12026-76
OunpTpoaepKaATEIIN o TY 95-7205-77
3.3. Peakmuenl.

Macno uaaycTpuaibHOe-12 (BepeTeHHoe-2) no I'OCT 1707-51
Kucnora ykcycHas “nensHas’ X.4. no I'OCT 61-75
Bona nucTHIIHpOBaHHAs no ['OCT 6709-72

4. METOJ N3MEPEHMUSL.
MeTon OCHOBAaH Ha.
a) OCaXXJI€HUH Ha PUILTPE adpo30Jisd Macia;
6) paCTBOpPEHUH MacJia B YKCYCHOHN KHCIIOTE;
B) pazbaBieHue BOAOH (00pa3oBaHue SMMYILCHH );
r) konopuMeTpypoBaHun. B nuanosone ot 100 mo 500 Mxr/mpo0a - npsgMoe H3MEpPEHHE, CBBILIE
500 MK - pazbaBiicHHE.

5. YCJIOBUS BE3OIIACHOI'O ITPOBEJEHMS PABOT.

5.1 Tlpx BHIIOTHEHWM aHANM30B HeoOxomumo cobmonark TpeOoBaHHMA TEXHHUKH

6e3onacHoCcTH pu pabore ¢ xumudecKuMH peaktusamu o I'OCT 12.4.021.
5.2 DnexTpobesonacTHOCTh NpH padote ¢ anekrpoycraHoBkaMu o I'OCT 2.1.019.



5.3 Opraunzanusg obydyenus padoraronmux oezomnactaoctu Tpyna no I'OCT 12.0.004.

5.4 Ilomemenue mnaboparopuu HOOJDKHO COOTBETCTBOBATE TpEeOOBaHHAM IOXAPHOM
6e3zonacHocty 1o I'OCT 12.1.004 n umeTts cpenctsa noxaporywmenus 1o I'OCT 12.4.009.

5.5 CopepxxaHue BpEeOHBIX BEIIECTB B BO3AyXe HE INOJDKHO HPEBBILATh YCTAHOBJICHHBIX
npeaenbHO A0NyCTUMBIX KOHNeHTpanwmii B cooTBeTcTBHH ¢ | OCT 12.1.00588.

5.6 PaboTel mpH aHanu3e npoO rasa JOJDKHBI BBIIONHATCA ¢ COOIIOOeHHEM TpPEeOOBAHUM
TEXHHKH O€30IIaCHOCTH, perjlaMeHTHpyeMbIX “OCHOBHBIMM IpaBHIaMH 0O€30macHOi pabOTHl B
XUMHUUECKOH J1adOpaToOpru .

5.7 Pabotr1, cBa3anHble ¢ 0TOOpOM NpOO HA BEICOTE, NOMYCKAETCS IPOBOAMTH TOJBKO IPH
HAJIMYHUH [IPOYHBIX ¥ YCTOMYMBLIX IUIOMIAN0K, OTPpOXACHHBIX nepuinaMu. O0g3aTenbHbIM SBJISETCA
O3HAKOMJIEHHE CO CIIENYIOIMMHY HHCTpyKIUAMH: “OO0lue npaBuia N0 TEXHUKE OE30MaCHOCTH NpH
pabotre B xumu4ecko mnaboparopuu”, “IIpaBuia mno)xapHoil 0€30MaCHOCTH Ha NPEIIPHITHIX
ra3oBol HMJIH XHMHYECKOH IMPOMBINUIEHHOCTH, “llpaBuna 1onb30BaHUA CIEIOAEKAOH W
[IpEAOXPaHUTENBHBIMH IPUCIOCOONECHUAMHU ', “OKa3aHue NOMOIIM NPH HECYACTHBIX CIydasx’.

6. TPEBOBAHUSA K KBAJIMOUNKAIINNA OIIEPATOPA

K pabote nomyckaroTcs juLa, HE MOJOXxe 18 mer, mpolueamne HHCTPYKTAX IO TEXHUKE
O€30II1aCHOCTH, HMMEIOMIME KBAUIMPHUKALHIO HHXXCHEPAa-XMMHKA HIH TEXHUKA-XHMHKA, HMEIOIHE

OIBIT pabOTH! M BJALCIOLIHE TEXHUKOH aHau3a, MpOLICAIINEe HHCTPYKTaX MO IpaBHjaM paboTHI C
TOKCHYHBIMH r'a3aMH.

7. YCJIOBUA UISMEPEHUSA AHAJIM3UPYEMbIX I'A30OBbBIX BBIBPOCOB

7.1. Ilpu ombope npob
ITIHI &® 12.1.2-99

y poTameTpa B ra3zoxo/e
Temnepatypa or2°Cmno35°C or2°C mo 50°C
JlaBaeHue ot 82,5 xIla no 106,7 xIIa ot 82,5 kxlla no 106,7 klla
Bra>xHOCTHL OTHOCHTENBHAS oT 30-100% oT 30-100%

7.2. IIpu BBIIOJIHEHHUH U3MEPECHHUN B Nab0OpaTOpuM HOJXKHBI OBITH COOMONEHBI CIENYIOIME YCIOBHS
(rmo CanlluH 2.2.4.548-96).

Temneparypa 20°C+5°C
IlaBneHue 101,3 xllax 3 xIIa
OTHoOCHUTENBbHAS BJIAXKHOCTE 1o 80%

8. IIOATOTOBKA U ITPOBEJAEHUE N3MEPEHUI.

8.1. Ilpuzomosnenue pacmeopoa.
8.1.1. 'panynpoBOYHEIH pacTBOp Macjia MUHEPAJIBHOTO.

| panynpoBOYHEIE PACTBOPH!, IPUIOTOBJCHHBIEC U3 PA3IMYHBIX MAPOK MHUHEPAIIBHBIX MAcejl He
JAIOT €OUHOHW rpagyHpOBOYHOM 3aBHCHMOCTH. IloaTOMy IS IPHroTOBACHUS pacTBOPOB Oepercs
Macjio, HCIOJIb3yeMOe B JAaHHOM TexXmpollecce. Tak HanpuMmep: npua ordbope npod B KOMIIpECCOpHOM
AWM OT CTAaHKOB, Ha KOTOPBIX HCIOJB3YIOT MACJISHYIO 3MYJBCHIO IS IPaXyHPOBOYHOrO pacTBOpa
OepeTcs Maciio, HCMOJIb3YEMOE B JAHHOM TeXIpolecce; npyu otdéope npod B TEPMUYECCKHX [ieXax, IIe
IpH 3aKaJIMBAaHHU TOpSUMX MHeTaled B MacisHOM BaHHe oOpasyercs KOHZEHCAT Macia, If

rpaadypoBOYHOIO pacTBopa Oepyr 3TOT KOHAEHcaT. g 3roro orOHparoT rasoBO3AyIIHYIO IpoOy
IIYTEM IIPOIYCKAHHS YBEJIHYEHHBIX O0BEMOB BO3ayXa depe3 00e330IeHHBIA GUNBTP. Y TOBJICHHOE
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MacCJI0 3KCTPAarupyroT ¢ OQWiIbTpa “JeasHOil” YKCYCHOM KHCIOTOH B KOJNOOYKY H 3aTeM IIpH
HarpeBaHuM (t HE BBIIEC 80° C) HCnapsIoT YKCYCHYRO KHCIIOTY. PacTBOpUTENS 1A IKCTpAKUMM Macia
JOJKEH OBITh MHEPTHHIM II0 OTHOIIGHHIO K MartepHaly ¢unerpa. OcTaBlleecs IOCIEe HCHAapeHHS
KHCJIOTBI MAcjI0 MCHOJNb3YyIOT WUl IIPUTIOTOBICHMSA MCXOXHOr0O rpalyipoBOYHOI0O pacTBopa. g 3roro
B Konbouxy obbemoM 50,0 cm’ npuiIuBaoT npuMepHo 20,0 cM® “JIEISHON” YKCYCHOHM KHCIIOTHI,
3aKpBIBAIOT IIPOOKONM M B3BCUIHBAIOT HA aHAJIUTHUYCCKHX BeCaX. 3aTreM B 3Ty KoJOy mpuOasisgroT 2
KalUId Macjla ¥ CHOBAa B3BEHIMBAIOT. ECIM Macio IUIOXO pacTBOpPSAETCA, TO KOOy C pacTBOpPOM
HarpeBaXOT Ha BOAAHOHU OaHe, 3aTEM OXJIAXKAAOT ¥ JOBOLAT pacTBOP 40O METKH YKCYCHOM KHUCIIOTOH.

I{nsa npuroToBaeHHs paboyero rpagyMpoOBOYHOro pactBopa Ne2 ¢ xoHueHTpauged 200 Mxr/cm’
B KOOy 06beMoM 50,0 cM’ IpHIMBAOT HY)KHO€ KOJIMYECTBO HCXOJHOr0 pacTBOpa ¥ JOBOJAT 10 METKH
YKCYCHOH KHCJIOTOH. 1 1orpeIHOCTh MPpHroTOBICHUS pacCTBOPOB He IpeBhIuacT 2 %.

8.2. llocmpoerue 2padyupo8ouroll 3a8UcCUmMoCcmu.
Jind 1OCTpOE€HHS rpaAyHMPOBOYHON 3aBHCHMOCTH ONTHYECKOH IUIOTHOCTH PacTBOpPa OT MACChI

Macjia uCnoib3yeTcss pabo4uri rpafyHpOBOYHBIA pacTBOP Macja H 3aBUCHUMOCTDH YCTAHABIIMBAETCH ITO 5
pacTBOpaM IUIsA TPalyHpOBKH M 5 cepusaM. B mpo6upku npumusator 0,5; 1,0; 1,5; 2,0; 2,5 cM® paGouero
pacTBOpa, YTO COOTBETCTBYET coAaepxaHuio Macna cooTBercTtBeHHO 100; 200; 300; 400; 500 Mkr B
npo6e ¥ JOJHBAIOT B KAXIYIO MPOGHPKY “MeIAHYI0” YKCYCHYIO KHCIOTY A0 o6uero o6seMa 5,0 cM-.

Tabauya 1
O0Bem pabouero rpas. 0,5 1,0 1,5 2,0 2,5
-pa Ne 2, CMB'

O0beM YKCYCHOH K-ThI, 4.5 4.0 3,5 3,0 2.5

cM’
Macca macna B 5,0 cMm
IpPagydpOBOYHOIO p-pa, 100 200 300 400 500

MKT

3aTeM B K@KIYI0 NPOOMPKY HOGAaBmOT mo 5,0 cM® AHUCTHLIMPOBAHHOM BOABI, 3aKPHIBAIOT
npoOkaM\ H nepeMelminBaroT. OOHOBPEMEHHO TakMM >Xe 00pa3oM IOTOBAT HYJIEBYIO IIpo0y, HE
CoepKalylo ompeaeisiemMoro BemecTBa. Ueped 10 MHH. COOEpXUMOE IPOOHPOK (POTOMETPHUPYIOT
OTHOCHTENBHO HYJIEBOH poOkl IpK JUIMHE BONHBI 400 HM M KIOBETE C TONIIMHON NMOIJIOMIAONIETO CIOs
- 20 mM. Tlo nmony4eHHBIM JAHHBIM CTPOAT IPanydpOBOYHYIO XapaKTepPHCTHKY, KOTOpas OMHUCHIBAETCS
JIMHEHHBIM YPaBHEHUEM !

D =a+ Bm, (1)
rJc.
D - onTHyeckas IIOTHOCTH, COOTBETCTBYIONIAsA Macce Macja MEHEPaILHOTO B 35,0 cM
rpagyupoOBOYHOrO pacTBOpa €4.0NTHICCKOH IJIOTHOCTH.
m - Macca Macjia MUHEpaJIbHOro B 5,0 cM rpagyHpOBOYHOIO paCTBOpa, MKT

‘e 9%

“a” » “B” - K03)PHIHEHTHI, ONpenesAeMbIe MCTOAOM HaHMCHBIIKNX KBaJApaToB I10 GopMyJle:

3

_ 2[mi*|-2(Di) ~ 2[mi]- Z[miDi]
n- Z[min — (Zmi)?

(2)

nZ(mi - Di) — Z(mi) - £(Di)
n-Z[ mi* |- (Zmi)’

, (3)

B =
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rjae:
Di - cpegHee 3HaYeHHE ONTHYECKHMX IUIOTHOCTEH i- ro rpaayMpOBOYHOrO pacTBopa (CpeaHee
apu(OMETHYECKOE S-TH ONpeAe/IeHHH ) OTHOCHTEIBLHOIO X0J0CTON Npo6EL.
N - KOJIMYECCTBO I'PAfyHPOBOYHBIX PAaCTBOPOB, N=J

mi - Macca Macjia MUHEPaIBHOrO B 5,0 cM° i-ro rpajyHpoBOYHOrO PacTBOpa, MKT

8.3. Ombop npob, ux Koncepsupoeanue u XpaneHue.

HMccnexyeMyro raso-Bo3aymHyr0 mpody OTOHMpaloT ¢ NOMOMBI NpoOooTOOpPHOH TpyOKH H3
HEPXKaBEIOIIEH CTAIM CO CMEHHHIMH HAKOHEYHHKAMH (11 YPaBHMBAHHA CKOpPOCTEH ITOTOKA rasa B
razoxoxe u acnuparope) (Puc. 1).

TpyOKy ycTaHaBIMBAalOT B OTBEPCTHE HA NPAMOJHHEHHOM ydYacTke rasoxoza. K KoHIy
po00oTOOPHON TPyOKH NpH MOMOIIM PE3HHOBOIO NUIAHTA BCTHIK NMPHCOSTUHEH (PHIBTPOIEPKATEID C
3aJJ0XKEHHBIM B Hero 06e3305eHHpIM GuinbTpoM. C ApYro# CTOPOHEI PHIBTPOLEPKATEND IPHCOECIHHEH
K acCIHpalfHOHHOMY YCTpOMCTBY. (Puc 2). AcCnUpHpYIOT ra3o-BO3AYIIHYIO CMeCh C ONTHMAIILHOMH
ckopocTbio 20,0 mv’/mMuH B Tedenun 20 MEH, coOmonas YCIOBUSA H30KHUHETHYHOCTH. HeoOxoauMBIi
ob6beMuBI pacxox (V. IM/MHH) Tra3za npu oT6Ope H3 Ta3oxoaa C COGMIONEHHeM IIpaBHIIa
M30KHHETHYHOCTH ONPEAE/IAIOT o ¢popMyIe:

V,=4,71. 10" .d* - W, (4)
rie:
d - MEaMeTp HOCHUKA HAaKOHEYHHKA, MM
W, - CKOpOCTB ra3a B razoxojie B Mecte oTbopa, M/c.

JTOT pacxoh Imocie IMPOXOXKACHUA razoM HpoOooTOOpHON TpYOKH, QHIBTPOIAEPMKATENSI H
[IJTAHTOB M3MEHUTCH 3a CUYET H3MEHCHUS TEMIIEpaTyphl, NABJICHUS H NPH INPOXOXKIACHUHU rasa yepes
poTaMeTp BO BpeMs 3aMepa OyIeT paBeH:

V=V (273+ t)( PeAP,) / (273+ t)( Po-APy), (5)
rjac.
Vj, - pacxoJ ra3a, IpUBEACHHBIN K YCJIOBHSIM POTaMETpa, M /MUH.
t, - TEMIIEpaTypa Yy poTamMeTpa, ’'C
i, - TEMIIEpaTypa rasa B ra3oxoje, °C
Py - atMmocdepHoe nasnenue, 101,3 klla
AP - n136sITOUHOE naBneHne (paspexeHne) raza B razoxone, klla

AP, - pa3pexxeHHne y poraMerpa, klla

3ateM (HUABTPBHI CKJIAABIBAIOT, TaK YTOOBI MOBEPXHOCTH (UIBTpPAa C OTOOpaHHON IpPOOOH
HaxXOHAHJIaCch BHYTPH H MNOMEIAIOT B HEOONBINIOH IIOJMITHIICHOBEIM NakeT, KOTOPBIH IUIOTHO
3aKpBIBaIOT. [1poOy xpauar He Oonbme 7 cyrok. JU1s ZOCTOBEPHOCTH JAHHBIX HEOOXOAUMO OTOOpPATE
He MeHee S npoD.

8.4. Boinonnenue usmeperui.
B ananuTHyeckoit nabopaTopHM QuabTp C npobO# NOMEINAT B CTakaHYMK. B mHIETKy

Habuparor 10,0 cM® “IensHON” YKCYCHOM KHCJIOTHI, KOTOPOH IIPOMBIBAIOT BHYTPEHHHE CTEHKH
npobooTbopHOi TpyOKH (ipeABapUTEIbHO NPOTEPEB €€ CHAPYXKH) B CTaKaH ¢ QUIBTPOM. CTaKkaHYHK
HaKpbIBAIOT YaCOBBIM CTEKJIOM M CTaBAT Ha necyaHyro OaHro. HarpeBarOT 40 NOABICHHS IIEPBBIX
ny3sipsKoB (=~ t 100°). OxHoBpeMeHHO TakuM e 06pa3zoM 06pabaThIBArOT MycTOH (GHABTp (HyleBas
npo- 6a). 3areM crakaHyHKH ¢ npobaMH CHUMAIOT C IUIMTKM H OXJaxJaroT. B nmpobupku orbuparor
anukBoTty ot 1.0 0 5,0 c™® 11po0Okl. EC/IHM HYXXHO, TO AOBOJAT A0 5,0 cM> “JIEISTHOM” YKCYCHOM
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KHCIIOTOH W mnpubasissior 35,0 ¢M™ AHCTHIUIMPOBAHHON BOJBI, INEpeMElIMBaOT M 4yeped 10 MuH.

3aMEPAIOT ONTHYECKYIO IIOTHOCTH NPH IUIHHE BOJHEI 400 HM M KIOBETE C TOJIMHHOM ITOrJIOMAIOIIEro
cnos 20 MM. 3amep oaHON NpoOBI MpoBOAAT HE MeHee 2-X pa3. Ilpm OONbIIMX copepXaHusX macia

MOXXHO 6paTth anuksoTy ot 1,0 10 5,0 cM° M pa3sBOAMTH YKCYCHOM KMCI0TOM B KonGe 50,0 mnu 100,0

CM°, @ JabIIe IO METONUKE.

3

9. ObPABOTKA PE3YJIbTATOB U3MEPEHMUSI.

MaccoBy10 KOHIEHTPAKMIO Macia MuHepansHoro (C, MI/M’) onpeaeisior mo GopmMyre:

m
C=2—-K, 6
v (6)

rac.

(7) K= Vpa/ Vs, (3)

rie:

D - onrtyeckas IUTOTHOCTH PacTBOpa, H3MEPEHHAs OTHOCHTEIBHO HYJIEBOi poOBI, €. ONTHYECKOMH
ILTOTHOCTH.

“a” ¥ “b” k03P dHLKEHTDI, HalACHHEIE IO GOpMYJIaM HAUMEHBIIHX KBaapaTroB (2,3)

K - xoadpduument, yautsiBarouuii pazdasieHne npoOEL.

Vpas. - 06B€M pacTBOpa mocie pa36apieHus, cM

V. - 065eM ATHKBOTHI PaCTBOPa, CM"

Vo - 00BeM 0T063paHHoﬁ ra3o-BO3OyINHOH CMECH, MPUBEACHHBIN K HOPMILHBIM YCJIOBHAM ( 0° C;
101,3 xI1a), 1M

m - Macca Macia B 5,0 cM° mpo6bl, MKT

273(P - AP)

vV, =V ,
P,(273 £ 1)

(9)
roe:

V - 00BeM ra3zoBo3ayILIHOM CMECH, OTOOpAHHEIN HA aHAIN3, e

, HAUJEHHBIH O popMye:
V=T-W, (10)

1 - BpeMsa npornyCkaHus rasza yepe3 porTaMerp, MHUH.

W - pacxoj raza, 1M /MHH

Py - atmocdeproe nasnenune, 101,3 xlla

AP - pazpexxeHue rasa y poramerpa, Klla

t - TeMIeparypa rasa nepen poTaMeTpoM, °C

P - atMmocdepHoe nasneHue npu orbope npob Bo3ayxa, klla

3a pe3ynbTaT U3MEPEHUA NPHHHMACTCA CcpeAHee apuPMETHUYECKOe 3HadyeHue 5 mnpod mnpu
BBIIIOJIHEHUH yClIoBHd 11.10.5.

10. KOHTPOJIb TOYHOCTHU PE3YJIBTATOB U3MEPEHMUAL.

10.1. Konmpons pazmaxa ebixX00HBIX CUZHAN08 Domo3neKmpoKoaopumempd.

KoHTponmupyeMbIM I1apaMETPOM SBJISIETCA OTHOCHTEIBHBIM pa3Max JBYX 3HA4YE€HUH
ONTHYECKOH IUIOTHOCTH OZHOH (QOTOMETPHUECKONM NpoOBl NMPH HOBTOPHOM 3aMEpe B TEUYCHHHU
HECKOJIBKHMX CeKyHI (cM. 1. 8.4.). KOHTpOabL ocymecTBiIgeTca NP NMPOBEACHHUM I'PafyHpPOBKH, IIpH
IEPHONUYECKOM KOHTpOJIE CTaGHIBHOCTH IPaAyHMpPOBOYHOM XapaKTEpPHUCTHKH, a TaKXXe IPH aHaIM3e
npo0. Pe3ynsTaT KOHTPOJIS NMPH3HAETCS MOJIOXKHTEIBHBIM NPH BBIIIOTHEHUH YCIIOBHAL:



D_ -D
—m 2 100<Kg (11)

P

rue:
K¢ - HopMaTuB KOHTpOIA, %
Dmax 4 Dpin - MAKCHMANbHOE ¥ MUHUMANBLHOC 3HAYCHNE ONITHYCCKON IJIOTHOCTH;

D¢p - cpenuee apupMETHIECKOE PE3yIbTaTOB ABYX H3MEPECHHM ONTHYECKON IUIOTHOCTH .
K¢ =3 %.

10.2. Kornmpoab cxo0umocmu usmeperuii onmuieckoi niomHocmu.

KonTponupyeMbIM napaMeTpoM SABIAECTCA OTHOCHTC/IBHBIN pa3Max CpeaHEro 3Ha4YEHHA
ONTHYECKOH INIOTHOCTH B CEPHU OIPEACIICHUHN, IPOBOIMMBIX C OJHUM I'PadyHPOBOYHBIM PAaCTBOPOM.
KOHTpOJIE OCYINECTBJIAETCA IIpU TOCTPOCHHMH TIPagyHpPOBOYHOH 3aBHCHMOCTH H KOHTPOJIE
CTa0HIIBHOCTH  TIpajyHpOBOYHOM  XapaKTCPHCTHKH. Pe3ynbTaT  KOHTpOJIA  IIpH3HaeTcd
[OJIOXKUTENBHBIM IIPHA BHIIOJIHEHUH YCJIOBHS

D _.-D
! max i mm ‘IOOSKP ! (12)

f
rae:
K, - HopMaTuB koHTpOIA, %
Di maxs, Di min - MakCEMaibHOE M MHMHMMQJIBPHOC 3HAYCHHE OITHYECKOH ILJIOTHOCTH B CEPHH
OIpEACTICHUN JUIA 1-r0 TPayHPOBOYHOIO pacTBOpa.
D; - cpenanee apu(METHUYECKOE 3HAYCHUE ONTHYCCKON MIIOTHOCTH B CEPHH ONpEACICHMH U 1-TO

IPagydpOBOYHOI0 pacTBOpA.
K, =13 %

10.3. Konmpons nozpewiHocmii NOCMpPOCHUA 2DAOYUDOBOYHOI XADAKMED UCMUKU.
IIpp DoCTpO€HMH TIPagyMPOBOYHOHM 3aBUCHMOCTH pE3yJbTaT KOHTPOJA IIpHU3HAETCA
MOJIOXKUTEIBHBIM NIPH BEIIIOJIHEHWH YCIIOBHA:

IDJ —‘Dpac
D

pac

100<K o, (13)

rae:
Dyac - OnTHYecKas INIOTHOCTS 1-0r0 rpagyMpOBOYHOIO pacTBOpa, NOTy4YEHHas PaCYETHBIM IIyTEM IIpH
HCIIONIB30BaHMHU GopMyIEl (1).

D, - cpenHee 3HaUeHHE ONTHYECKOHN INIOTHOCTH B OOHOM CEpHH I'PayHAPOBOYHOIO PacTBOPA.
K =10 %

10.4. IHepuoouueckiiit KOHmMpojb cmabunpsHOCmu 2paoyupoeodHOU XapaxkmepucmuKil.

KoHTposie cTaOMJIBHOCTH rpalyMPOBOYHON XapaKTEpHCTHKHU IIPOBOAMTCA HE pexe | pa3a B
KBapTajl, a Tak)Xe NpU CMEHE peakTHBOB. KOHTPOJb NPOBOAUTCA IO I'PaXyHPOBOYHBIM pacTBOpaMm
Havaja, CepelHHbl H KOHUA IrpalyHpOBOYHOro rpaduka. Taxxe KOHTPOJIb MPOBOMAT NEpen KaXIOoH
cepuedd paboumx npod. B 3TOM ciy4ae KOHTPOJIb IMPOBOAAT IIO OJHOH KOHUEHTpPALHMH, 3HAYECHHE
KOTOPOH mNpHOJMIKAETCS K OnpeaesieMbIM BeNWYMHaM. Pe3yapTaT KOHTPOAA IMpH3HACTCA
I10JIOXKHUTEIbHBIM IIPH BBIIIOJIHEHUH YCIIOBHS:

M= | o<k (14) =
LS < oTs ne
m

!



K¢ - HopMaTuB KoHTpons, %

m, - Macca Macjia MHHEPAIBHOTO B 5,0 ¢M° i-ro KOHTPOJILHOTO pacTBopa (cori. Tabmuue 1), MKr
m, - Macca Macjia MUHEpaAJILHOro B 5,0 cM’ i-TO KOHTPOJBHOTO PacTBOpa, HalfeHHasd 1o dopmyse
(7), MKrT

Kei=12 %
10.5. Konumponws cxooumocmu uimMepeHuil Macco8ou KOHUEHMPAUUL A3P030JI8 MACIA.

KoHTponmupyeMbsIM  napaMeTpoM  SBIACTCS  OTHOCHTCIBHBEIM  pa3Max  pe3yJbTaToB
napajulebHbIX OIpEOCNCHUH, OTHecenHbli Kk cpenHeMy apudpmernueckomy (C). Kontposas

MIPOBOOUTCSA IIpM BEINOJNHEHHH KaxXAOro u3MepeHusa. Pe3yasraTr KOHTPOJISA TNPH3HACTCA
IIOJIOXKHTEJIBHBIM IIPH BBIITOJIHEHUH YCIIOBHH:

|Cmax - Cmin
ree el 100< R, (15) rxe

Chmin » Cmax - MUHUMAJIBHOE ¥ MAKCHMATLHOE 3HAYCHUE MacCOBOM KOHLIEHTPAIlMH B 5 mapaieIbHBIX
ONpEHENIeHHSX, MI/M’
C - cpenHee apu(PMETHUECKOE 3HAUCHHE S NapajlJIeIbHBIX OIIPEACICHUH, Mr/m>
Rs5 - HOpMaTHUB CXOXMMOCTH.
Rs =40 %.
11. O®OPMJIEHHUE PE3YJbLTATOB U3MEPEHHU.

Pesynsrar M3MepeHus OKpyrisercd 40 JBYX 3HAYalUX LHudp H 3anuceiBaerca B Bune (C +
0,25 C), Mr/m>

Paspabomuux: I nasnulii cneyuanucm
T00 “Ixocucmema’”
H A .Anucenxosa
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C xena oT6opa npob

4 - mpobooTGopran TRYOKA
2 - dRARTPOLeRKATEAD

3 - repMOMETP

4 - TPOAHPK

5 - PTYTHWE ManOMeTp

6 - acpaTop



000 “Hay4YHo-npoH3BOACTBEHHAs! H NPOEeKTHasA pHpMa

“IKOCHCTEMA”

YTBEPXIAIO:

JlonosIHeHHUS U U3MEHEHUS

K «MeToauKe BbIMOJHEHUS H3MEPEHHH KOHLEHTPALHA 23p030J1s Mac)ia B

NpOMBINLIEHHLIX BbIOpocax B aTMochepy GoTOMETPHUYECKHM METOAOM»
M -4

B coorBerctBun ¢ [OCT P HCO 5725-2002 «TouHocTs (INpaBUABHOCTL H

[IPELUM3HMOHHOCTb) METOAOB H pE3yJAbTaTOB H3MEPEHUH» HUKE TMEPEUYHCIICHHBIE pa3ielbl
METOIAHUKH YHTATh B CACOYIOLUEN pEeAaKLIHH:

1. XapaKkTepUCTHKH NOrpemHOCTH H3MEPEHHUH

PacuinpeHHas HEONnpeneleHHOCTh H3MepeHUH (npu koddduuneHTe oxsara 2): 0,25 C. rae
C — pe3yIbTaT U3MepEeHHH MacCOBOM KOHLEHTPALHK a3p030s Macaa, Mr/m’.
[Ipumewanue: yra3aHHaa  HeONPEOEAEHHOCMb  U3BMEDCHUU  COOMGEemCIMGyem  2paHulaM

omHocumeIbHoU nozpewrocmu * 25 % npu oosepume.ronou geposamuocmu 0.93.

10. KoHTpoAb TOYHOCTH pe3yjbTaTOB H3MEPEHHIA

10.1 [TIlpoBepka npuUEMNIEMOCTH BBIXOAHBIX CHTHAIOB (OTOINEKTPOKOIOPHMETDA,
NOJIYYEHHBIX B YCIIOBHUAX [TIOBTOPAEMOCTH

[lpoBepsieMbIM MnapaMeTpPOM SfBIAETCA pa3Max IBYX 3HaYeHHH ONTHYECKOH MJIOTHOCTH
ONHOH NpoObl NMpPW MNOBTOPHOM HU3MEPEHHMH B TEYEHHE HECKONbKMX CeKyHn (cM. n. 8.4.).

[IpoBepka OCyLIECTBAAETCA MpH MPOBEACHHM TIpalyMpPOBKH, NMPH {IEpHOJHYECKOH MpOBEPKE

rpaly¥poBOYHOH XapaKTepUCTUKH U TpH NPOBEACHUH aHaNH30B Npob. Pe3ynbTaT npoBepkH
IPH3HACTCA TTPUEMACMbIM MPH BBINOJIHEHHH YCIOBUSA:

Dnﬂ\ T D“'Iln
--l---‘b——------XIOOSKd, (H1)

Lp

rne: K¢ - HOpMarus B OTHOCHTENLHON (opMe (IonyckaeMoe pacXoXKIACHHE PE3yfb1aToB
H3MEPEHHU ), COOTBETCTBYIOIUUH BEPOATHOCTH (0,95;

Kpaz = 3 %0;
Dimax » Dimin - MAaKCHMaNbHOE H MHHUMAJTLHOE 3HaYEHHS ONTHYECKOH NJOTHOCTH pacTBOpa;

D¢, - cpenHee apu(PMeETHYECKOE 3HAYEHHE pe3YyJbTAaTOB ABYX H3MEPEHHH ONTHYECKOM
NIOTHOCTH pacTBOpA.

Ecnyu pe3ynbTaThl U3MEPEHHH HE YHOBJIETBOPAKOT YKa3aHHOMY YCJOBHIO, TO HEOOXOAMMO
NMPOBEPHTH UCITPABHOCTL NMpHOOpA.
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10.2. IIpoBepka npHEMIIEMOCTH pe3yIbTATOB U3MEPEHUH ONITHYECKOH IJIOTHOCTH pacTBopa

B YCIIOBHSAX NOBTOPSIEMOCTH
[TpoBepsieMbIM MapaMETpOM SBAMETCHd OTHOCHTENBHBIN pa3mMax CpegHEro 3HayeHus
OIITHYECKOH IUIOTHOCTH B CEPUH ONpEACJICHHH, MNPOBOAMMBIX C OJAHHMM IPaXyHpPOBOYHBIM

pacTBopoM. lIpoBepka ocymecTBiagercs npH NOCTPOCHHH IPadydpOBOYHOH 3aBHCHMOCTH H
IpOBEPKE IPaIyMpOBOYHOM  XapaKTEpHCTHKHA.  Pe3ynbTaT  HOpPOBEPKH  IIPH3HAETCA
Yy AOBJIETBOPHUTENILHEIM IIPH BHIIOJIHEHUHA YCJIOBHS:

D -=-D. .
:maxD imin_ 100 < Kp ’ (12)

!

rae: K, - HOpMaTHB B OTHOCHTEIRHOH (popMe (JOMYCKaeMOE pacXxOXXACHHE pe3YJILTAaTOB
U3MEPEHHH ), COOTBETCTBYIOLIUH BepOSTHOCTH (,95;

Kp= 13 %;

Dji max, Di min - MAKCUMATbHOE H MUHHUMAJILHOE 3HAYEHUS ONTHYECKOHN IIJIOTHOCTHU B CEpHH
onpeaeneHuu Uig 1-ro rpalyHpOBOYHOr0 pacTBOpa;

D; - cpenHee apudMeTUYECKOe 3HAYEHHE ONTHYECKOM IJIOTHOCTH B CEPHU OIpEAC/ICHUHN
14 1-r0 rpaIyHpOBOYHOTO PaCTBOPA. |

Ecnn pe3ynpTaThl H3MEpPEHHH He YAOBJIETBOPAIOT YKa3aHHOMY YCJIOBHIO, TO HEOHOXO0IHUMO

MPOBEPUTL YHCTOTY IIOCYIBI H COOTBETCTBHE IIOCYIbl M PEAKTHBOB CTaHAapTaM WU
TEXHHWYECKHM YCJIOBHSAM H IIOBTOPHTH ITPOBEPKY.

10.3. IlpoBepka mnpaBHNBLHOCTH IIOCTPOSHHS TPagyHPOBOYHOR  XapaKTEPUCTHKH,
[TIOJTYYEHHOH B YCIOBHAX NOBTOPAEMOCTH

[IpoBepKa NpOBOAHTCA IIPH KAXKAOM [NIOCTPOCHUH I'PaAyHPOBOYHON XapaKTEPUCTUKH.
[ panynpoBouyHas xapakTepuCTUKa NPU3HAETCA IIpaBHIBHOM IMPH BHINIOJTHEHUH YCJIOBUA:

D,-D

pac

100 K, (13)
pac

rae: K, — HopMaTuB B OTHOCHTENBHOH popMe (ZOIyCKaeMoOe pacXOXOEHHE pe3yNbTaTOB
H3MEPEHHUH ), COOTBETCTBYIOLIUH BepoATHOCTH (,93;

Kep =10 %;

Dyac - ONITHYECKAS IJIOTHOCTD 1- IO IPAgyHpPOBOYHOIO pacTBOpa, NOJYYEHHAs pacyeTHBIM
NMyTEM MPH HUCIOAb30BaHUHU GOpMYIEI (1) AJ1S COOTBETCTBYIOLIErO 3HAYEHHS m;;

D;i — cpennee apupmeTHueckoe 3HAYECHHE ONTHYECKOH IUIOTHOCTH B OOHOM CEpHH
rpafyHpOBOYHOIO pacTBOpA.

Ecnu pe3ynbTaThl U3MEPEHUN HE YHOBJICTBOPSAIOT YKa3aHHOMY .yCJIOBHIO, TO HEOOXOOUMO
MPOBEPUTh YHCTOTY IIOCYABl M COOTBETCTBHE IHOCYAbl H PEaKTMBOB CTaHAapTaM HIH
TEXHUYECKHM YCJIOBHSAM. 3aTeéM TOTOBAT MJOMOJHHUTEIBHO [ABE CEPHH I'PadyHpPOBOYHBIX
pacTBOPOB, NPOBOAAT M3MEPEHUA H NPOBEPAIOT NMPABHIBHOCTh MOCTPOEHHA I'PaANyYHPOBOYHOMH
XapaKTEPHCTUKH.

10.4. Ilepuoauyeckuii KOHTPOJb IPafyYHPOBOYHOH XapaKTePHCTHKH

KoHTposs rpagyHpoBOYHOR XapaKTepHCTHKHU MIPOBOAMTCS HE pexke OOHOI0 pa3a B KBapTall,
a TaKk >X€ IpU CMEHE peakTHBOB, MeCTa NOJOXEHHSA (OTOINEKTpoKoJopuMerpa. KOoHTposb
IPOBOOHTCA MO IpalyHpOBOYHBIM pacTBOpaM Hadajla, CEpeauHbl U KOHUA rpagyHpOBOYHOIO
rpadpuxa. Tak e KOHTpONb NPOBOAAT repen KaxIod cepued pabouyux npodb. B atom cinyyae

KOHTPOJIb [POBOAAT MO OJHOHM KOHUEHTpAallMH, 3HAa4YeHHE KOTOpoH npHOmMMmKacTcs K
oTIpeneNsieMbIM BETHYHHAM.

Pe3yneratr KOHTPOAA NPU3HAETCA YAOBNETBOPUTENbHBIM IPH BLIMOJIHEHWH YC/IOBHS:

| ™ ?'-’?-L—lxlooskm (14)

m,
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rane: Ko - HOpMaTHB KOHTDOJA B OTHOCHUTEIBHOH ¢GopMe (HONYCTHMOE pacXOXIACHHE
pe3yIbTaTa H3MEpPEHHUS C ONIOPHEIM 3HAYEHUEM ), COOTBETCTBYIOIIHHA BEPOATHOCTH (,95;

Ko = 12%;

m; - Macca MacJjia MUHepaJibHOro B 5,0 cMm
MKT';

mg - Macca Macina MuHepaibHoro B J,0 cM

dopmyne (7), MKT.

3 j-ro KOHTPOJILHOI'O pacTBOpa (cornacHo tadin.l),

’ KOHTPOJILHOIO pacTBOpa, HailneHHasd Io

Ecnu pe3ynpTaThl H3MEPEHHUH HE YAOBJIETBOPAIOT YKa3aHHOMY YCJIOBHIO, TO HEOOXOXHUMO
MpOBEPUTh UYHCTOTY MNOCYABI H COOTBETCTBHE I[IOCYIbl M pPEaKTHBOB CTaHIapTaM WM
TEXHHYECKHM YCIIOBHSAM, 3aTEM IIPHTOTOBUTH JONOJHUTEIBHO 10 ABA KOHTPOJIBLHBIX pacTBOpa U
IOBTOPHUTE KOHTPOJIb.

10.5. TlpoBepka npHEMIIEMOCTH IIOJYYECHHBIX 3HAYEHHUHA MAacCOBBIX KOHLIEHTpPaUHH
a3pO30JIA MACJIa B YCIIOBHAX IOBTOPIEMOCTH

[IpoBepKoit NpHEMIIEMOCTH ABJAETCA OTHOCUTENBHBIA pa3Max pe3yabTaTOB MapalieIbHbIX

ONIpElIC/ICHUN, OTHECEHHbIH K cpeaHeMy apupmernueckoMy 3HadeHHio (C). ITIposepka

NMPOBOAUTCA IIPH BBIIOTHEHHHM KaXAOr0 H3MEpeHHs. Pe3ynbraT IPOBEPKH MPH3HAETCHA
YJIOBJIETBOPHTEILHBIM MIPH BBIIIOJIHEHHH YCIOBHA:

C.. -C

C
race: Rs - HopMaTHB B OTHOCHTENBHONU GOPME, COOTBETCTBYIOIHH BEPOATHOCTH (,95;
R5 = 40%;
Cmin # Chpax- - MUHUMAJIbHOE U MAaKCHMaJbHOE 3HAUEHHS MAcCOBOM KOHLEHTpalHH B S
napayieTbHbIX ONpeneNeHHIX, MI/M;

C - cpenHee apudMETHYECKOE 3HAYCHHE 5 TTapaJUIeIbHBIX ONpeaeeHUH:, MI/M>,

min

x 100 < R, (15)

Ecnu pe3ynbTaThl H3MEPEHUH HE YIOBJIETBOPAIOT YKa3aHHOMY YCJIIOBHIO, TO HEOOXOOHMO
NPOBEPUTh YHCTOTY IMOCYAbl M COOTBETCTBHE INOCYObI W pEAaKTUBOB CTaHOapTaM MM
TEeXHHYECKHUM YCIIOBUSM, 0TOOpP npod B MpOBEpPKY NOBTOPUTE.

Ilpu nocTrosHHOM paboTe pEKOMEHIYETCA pPErucTpUpOBaTh pe3yibTaThl KOHTPOJIS HA
KOHTpONbHBIX KapTax, pykoBoAcTBysacs [OCT P HMCO 5725-6-2002. B 3toM crayuae
HOpPMATHBEI, YKa3zaHHble B MBH, HCOns3yrOT B Ka4ecTBE NEPBOHAYAILHBIX IIPEAEIIOB AeHCTBHA,
KOTOPbIE 3aTEM KOPPEKTUPYIOT 110 HAKOIJICHHBIM B Ta0OPaTOPHH JaHHBIM.



'.-E?EEféii?EfE?-355;1’*f*fiEf:?f-if-ﬁ:'335-:555?53-'51555355i*?ffi?j:f@?':??i_;?'f'-35?55?553555:5 U KOMMTET S0 R '-3§fEfgifffiﬁ'f'??§:§?§Ef5§§55§535§577"5§ii3;i§§§§_f;;5?frij‘:35"-?E;Ej;_f'§§it'-ff5';.f??fé
TR LT '-."1"1'5-'.13‘.‘ el POCCHﬁCKOﬁ (DEZIEPAIIHH T L T T
O N HO CTAHZIAPTH.BAIIHH METPOJIOI'HH U CEPTPI(I)HKAHHH ;:_f"j-' EPRIEE R
D.I MENDELEYEV INSTITUTE FOR 3 5, | g I‘OCYZ[,APCTBEHHOE I
.?*55?51::---’-3""-" METROLOGY """'7.::::f:‘:f::::-??fiz': e IIPEZ[HPI/IHTHE Cnn L
= ;_:-':;?;-.;‘. L (YNIIM) S s ,f;;:-.-;__--- “BHUMM fringe Melmc.ueena” o
"':f‘:il::fr State Centre for Measunng ';-Zj'fjigf}f;ff:?} | I'ocynapcmennuii cepmc]mxannonm.m
,‘ e Instrument Testmg ,and:Certlfmatmn':::_:::5:5:_-5}:':-.-:;:;:;:;:_4:;:;:;:;:;:-:;:;';:_:;:}:;:E:; -'-Hggmamp}_{uﬁ_g_cm cpencm Hauepermﬁ - :_.1
19 Moskovky pr i Fax: (812):413 01 14 o 198005 0, e L i a1 (812) 143 01440
St Petersburg: :5:'1:?25??::::?"'?:5'5 i Phone (812) 251 76:01 i Camc'r-l'lerepﬁypr BT INN Te.ne(]m“ {(812). ‘251 6 o1 .Z

li-.i- [ a - ® = .+ ¥ a2 ®F 9

198005, Russia ;;i.:*j'.-ri'L'3'-:?'3:f:3'f‘*‘-'-'-' -(812) . 259:97 59... -'-'-fI: Mocxoncxuﬁ np 19 e 3':.3:3:;':-.-:-: e (842), 259 97 59 -

I'i-l-ll'
l--l-.'..il-ll.‘l.l-‘-l*ﬁlill--llll‘il'-'llll-'l I‘illllt'.ll'l

e '.~:-:3:?f*.3:§:_“?:- . .': E—m' l hal@onti vmlm st su’ 7-;?:1:‘.‘-.-.-.f;-.-:-;~:-' el -.~.-':':1:1:7.3""t Te:leraﬁn 821 788 -'-:3:1:3:~:-"-

» ] a v q - * 0 n - ™ r - v 4 ol & - | - '. - [ ] " = [ ] . & B u + = 4 - - i = L L] . a - ] L] -
- ¥ - - - - - a2 = » a - - s w & 9 - - - - - - r - ™ I~ [ ] - . kY . = - = - - - - -
- - n Y - ] - » n - & » ™ - -. ] . [ ] L] L ] [ ] ] 1 [ ] = - |. » F ] "l I . - -i [ ] ] r d -+ L] ] r ] - [ ] . a .
. - F e B OF o B . * LI T T T * . - = a v 5 a n r o . 0w 4 B & & - ] e = = = = & v T & ® ¥ & & 0w * . - . [} ! .
- ™ " * « =" . o & B F ¥ & 4 & w B 4 2 B 4 @ s r & b 2 a4 & = 2 @ A B * + r B - e * 5 = F & | = F = g ¥ ® L] . . . . * - . -mal n l nl l s u .
. - 0 * 7 0w ] I - & r & r L] k& & = L ] L T L I | ] ] *» B 4 - > 4 = i B '- " B . L 4 B 4 ¥ B B 5 F = ¥ 4 I & * & ¥ & * & ¥ §I 5 ¥ T B a % = L] - . | ] & | - . . ‘
. B ' . ® oW ow A = g 4 + 4 & & y§ & B &H F & ® ¥ - ¥ OF & 4 ® B N F ¥ " W g F F x . " n P " - a W g B w W OB " W o+ A 4 W N W §F 4N §g & & p ' ;g w & & " m . F ' -
E o+ B % % ®m ¥ a ¢ « w g 4 * ¥ * w x L] L I ] . = ¥ = 4 F ¥ + & 7 4 4 w % 1 " w . » * Fr » 4% & = * B ¥ » = & & 9 & % F & v ;3 = 4 | T u - i = » * d 5 » I r - t ' l t. i .. | - a a
1 - & r a > * r u - . - » - 1 4 ] -, . ] - - 4 & - . & - | | - + 2 = . - . s & * - » » q L ] - L] L - ] .o + - = = - " ® w ¥ a - - - - - a - a - - N - . - »
P | P B N T LI . - r - . - - LI L . - ® ! . " . &% - @ - a * W a & % = l [ - . & - . ; -
» L] L - L L] L] r L d * L | W [ ] - ] L . | ] ] » - - - »
* 5 ®= 4 x 4 * B - ] - ] ] a - L u L] - ¥ F ¥ & = &% B = & & 3 F ® r & ¥ B = » ® | - " ] - - - -
. [ T P & = LI | - ] " u & - L L] . L]  # # 1 ¥ = 3 9 =0 I ] - r # B a a 8 w & " ] ' PR - w 1 9z &
oW * = A & = & [ - - - - [ n n - - ] LI | ] - L » = &k B u h B B ¥ ] . " = a " - ™ * u . 0w - » -
r L P & B L] ’ . * - ' = - + . . u - - L] = = 5 w - L] " L] [ r a4 ¥ [ [ X n - =
[ T T T T 2 = 1 @ L] 1 L) * - . i LA L = ¥ m ] | B - 7 - - - . & ' -
r - * - & ] L] - - - » n + ] [ ] - 4 [ ] " - . n 5 [ ] ™ »
" - - A & 1 1 L L] 1 - . + - = " ] - ] T = L] ke 1 - L] L ] a [ - - - " - - - a y = 1 - ¥ -
* 1 n - ' ] L . = T & ) h " r - . . . * * = = . - r L * - L L] L ] 1 L] L B - L] r & a - - r »
- - . - » F a » a m 1 B 1 L] - ] r u - L] » * ] ] L] r a L | + * a 4 [ ] . & ] d " - » . + a - * n » . " - - P
y + % * §p & B F B 2 B ¥ ®m m % § & y b  w 3§ & B 5 a ¢ = & % = ¥ + F Fr = - " * - & - r 0 L B = @ & » » £ 0w - &* = + . . £ a
¥ 1 0w - p® # v & ® E + 3 = = N - n LI - a w f » + & = 5 = & F = & ¥ & + B § 4 I & @ ow w ¥ kF g ¢ 8 = % + B F 5 ¢ = pFp w @ m g " ® 5w oy oy w1 [ " 4 & P
4 - . r a s F = a2 & - L] . L] ] L] i = L] L] » L 3 b - - L] - B 00w = '] s & r ] = M a a M " F Y & o . . - » ¥ - a B
. + . r 8 4 #* . o & | B L] L] L ] ] L L | *r F @ b L + d * 1 * L . L] - ] L r - L] = L] ] L] a & 5 1 » - - - I~
A F 4 & 1 o i 5§ &K N L ¥ - - L * = = . * * L] r = - & ¥ » * & &% & ¥ ¥ % F ¥ & a 5 ® W F @B W @ - @ . " ., = 3 0w n ™
» N » % r @B ¥ § # 4 = uw ¥ L] = u & w - = u ® 5 =N ar L L B T ¥ » % B W ¥ & % % 2 ® B = 5 ¥ = ¢ = 2 s & * F &b = ¥ a @ & 8 r @ ¥ O
T . « & B ¥ 0 & = & = & - v * 4 & ¥ - - " . + B - " & LI I R D NN DL T I R " & 4 = K - B ¥ F = B oa & P . -
" I . a B ¥ W = m W = - - - - & = 1 L I * . * %+ ¥ K B 5 = " & = & % mw w 5 8§ F ®H F B W 5 p = 2 B B B m % & #F v B B g 5 5@ 4 @ i - " N 0w
- s B & 31 A 4 &+ g * m ¥ = ¥F & ¥ & =& L] L] L] L] 1 ‘oo L LI | a F ¥ B B * = @ # = ¥ @ F w * & B 4 - [ & & & 4 4 1 & B » - v u [ |
M F 4+ " % & ® = = ®m ¥ = @ = & w % = & L - a - L) * tom L I " . e o LT B L ) | T I r . = & 4 w ®m w & 3 B & g H ¥ ® r = » = 0w
- m W N o 4 [ L r = 4§ = = ¥y =1 L - * - - - + - - . * - - - - - - - - - r = - - ] . - - - > =+ w g a v ¥ = * a = 0w - . 1 - "
- "I B = g = & 4 ¥ & ¥ ¥ ’ ] L + - 5 & r ¥ % ¥ & & & & § 5 F F = = @ s & ¥ » ¥ B & r @& w *F % B » - F F + & B n . g ] -
" ¥ 4 % ¥ % B F = ®m m ¥ 5 & = 1 [ 4 = & 8 - " - - L] - n & » & @B ¢ & & = -~ B B ¥ & gy * v & & & §F T = F & = B & & & = m w & 4% B ¥ B =" 4 = n - « N = -
a & 4% ¢ @ ®» 4 2 & & € & ¥ @ 1 F u . 1 - v ¥ . ¥ - * . = " - = % + & F = ¥ &= B B & ¥F B g « & = p m & F 5 5 @ 4 5 W 4#4 = =& f & &« @4 5 w® @® - " = 4 & -
4 B ® w = = & w 1 1 = #F * L] L] - - - ] LI - " ## = 5 = T F ¥ ¥ % ¥ &= ¥ 4 F % §F 5 ® ® =w g ¥F O F & & + & ¥ W 5 F g s 4§ @ & 11 " * & r 8 =
- - @ R ] 1 B * ¥ = E 2 . F 5 ® - 4 = L | » L] » - | I ] ] ’ L] L | [ F = & - | ] . L] B »* - W g [ T I . . . a - B » - & -
- - - = M - T r » = - [ ] - on E = L) 1 » - u $ 4 - - - =- 3 L ] L L} * + - - L) - - - " - L} a - - L] - - " [ [ | T | * N a ] - L . ¥ L]
- . a | 3 . * a - &, +* [ ] & - ] [ L] r L] * - - | | &+ L ] d | - L] - [ - - [ ] 4 [ ] [ ] r [ ] ] L] L] [ [ ] [ ] ] "] o [ - [ ] E] 3 * n a ] . »
a n - *» B f B ®m + 4@ 4 i *® * &2 u [ ] ] - L} * * [ ] L] L] L] L] - . - v B . = - . | a B - > - [ T R B g & & % B & §F = # ] 1] a m 4 » - = - -
a = 4 ® & @ % 3 4 1 W - 4 & a B & L] L L] L L] L r + - * - L » [ ] r 2 & W 5 & * B = * B » » * & »w» & ¥ ¥ & B & % EH %= 3w T* = 8 ™ » . ) [ T T
4 # B ® F ¥ J 5 ¥ & p ® = & @ 4 » = ¥ &+ ¥ 2 ’ ' P r L] . - - - = & g ¥ 2 & F 2 u ¥y Fr % 5 4 w * & % & W% 5 & ¥ F B B = "B g " 4 & @& B " & @ =
- - = . - - » - - - - - &= B [ ] E] - . i - - » [ ] » B '] [ ] » * - '] n * [ 8 [ ] L 4 o | | | 3 [ ] L] ] r L 3 L] L] L ] 4 L] L [ ] - L ] L [ J L ] [ ] L | 5 @ ] o - " - ] » n ] & - . »
*» % wm B @& ® w W § ® B 4 ® i & w» 4 4 & = u a 4 =« ® r g + K = m =" & ¥ 1 = x ¥ = o= & I|- F B 1 o+ & & & = *# F B ' ® F n LI ] - . = » & ® % F g % g % & ¢ & w = - & » kK & B & i P
+ @ ® ® @ & ®* =mw W a ¥ B +» F 4 = + g L r L 1 = = F = 4 & * - | B I i ® & & § = W % F 4 & & ¥ K § ¥ "+« & 1 ¥ 4 & w9 » ' = oA - 4 W * * B B 1 « =
s = & 5 @ w = 3§ & nw # = 4 ¥ = ¥ ® & 3 L] = & & * 3 = [ - B & 4 & & = L] |. 1 = 4 B ¢ # 4 7 @ » & & = - & ¢ ¥ & ® 2 & & & w 5 - g 1 « & B B B o B = W A B
» o ¥ % 4 = w W om = & # & = & & ¥ & + . r = T kR = W ¢ # " § mM o wm = # 4 g = - a & & w & =a s o - ¥ 5 4 ® & § r *r w W @ p ¥ & w4 = 2 = 4 & % W ¥ & & » a & & & = x4 = F
M [ "I ] A % & B ® % * &4 = = % ¥ g = - n ] - - u [ ] L] FE & 4 * " & ¥ L N ¥ B L - 1 L ] ' - L 4 - l * " = ] = -' L] & - -l - [ - ] - = I l‘ - - = - ll * - ™ - B ] F 1 4 % 5§ B % & N & . & L] i # & ®» w W% @Fp § o ¥ # 3 & 9 i a = 5 & @ @2 a ¥ v mu u B
- r a n 4 & - » ' 5 - & » & & [ ] - L - * - - - n = | ] | - - ] [ 3 & ] [ | [ ] L - L L - [ ] a | B | L - . L III [ ] j- .. .. - - 1 -. [ ] - . ¥ [ ] - » ] ] » - L ] L] | ] "] [ 3 3 & | ] 3 ™ - - - . & - 1] - » 3 3 - e - » - n ] - - a & = » r ] . - - 1
# 5 4 B F = W % E = ® w 4% H g + & F & ®w = ¥ w ¥ F ¥ & + & & =z s 4 ¥ & x g ¢« P B & » ¥ = » & & F & 'l- n LI a p P + = & v ® = ¥ % F § w & =2 5 #F 2 8 F & & p = & §F EF N A F B A §F oy B B = = % B x * F F =
" = 4 + ® % % § W ¥ ® ®E p % m K & * 3y 4§ ® & F*r ¥ 4+ § 4 F¥ =m @ 3 & §F * » y &+ A F m » v = F F @ 'l' l L] l' [ | l' 'l' I l' l' = l' l I I- | | I " i l l » I I I -I . ln - Il- I' * 4 & +» u ®» % » @& 3 4 & = $ = B ¥ ¥ F ¥ B W 2 FoFF B 08 4 = 82 & = 5% % 8 OF OF B O T B 3B & % & B # " =
+ » s #® w ¥ % % + & ¥ ¢ & B & & = 4§ °® - - ] L e 1 + " 5 W 9 & L] s & 4 = 4 " @ L | =B & B F 1 ' . W i # | B = & &k & 4 ¥ ¥ & w 4 %+ % w= F ¥ & ¥ ¥ F ¥ » ®F F ¥F * % 5 8 "B F = 4 B E & kE & & » [ r ¥
- ¥ - L] L] * L] ] L] [ - [ ] ] L ] - b - v & L] " L} L 4 i+ L a - - L ] L] L - ] L - L - L L ] - L] L] F | ] - L] - ] L | - L L) T = Y o n ] * F) | | | 4 | | F ) r - " = -’ ] - B & ] ] B - " ¥ - a ™ - '] ™ . = r
+ ® % = B ¥ & & ¥ W v w ¥ W % & # N g & P " B » ®E ¥ & ¥ + B F ¥ 4 ® * 4 » = § ®* 5y ¥ LI . 'l' "I T | m & & ® % & §y # =« g B & & % ¢ & g & w # w 4 a2 ¢ ¥k a & ¢ T 2 B F * B F 4 W ¥F OB W OEH OB ® + nm v
M - B % & ® &2 ® &« W & [} n f B R - - ] ] & w a N » 0 = " & 3 a = » = L L] ] L] L. B ® ®E ¥ 2 " - . ] r - ® @ w *« &« B ® ¥ § & & & B B F 4 ¥ B & T F ®E ¥ ¥ B 2 ¥ ¥ " F F F B ¥ " = & FoBF v 4 & * = ¥
a % % § & ¥ &% = w & ¥ F = = ®* 4 % =T B ¥ - = * & o F w ¥ 1 ¥ * ® 0 * = § ® = B & & = §p ¥ & 3 *r F = F 4 &% = # §w % ¥ ¥ ¥ % @ 5 & % = ¢ § Ff & ¥ »p = ¢ F ¥ A ¥ ¥ ¥ F F B B F I »w ¥ u 2w B E T B & &2 oamw
+ 4 = E &4 & % d B ¥ ¥ 4 v B ¥ & « + 4 * » 4 F 5 g & ¥ 3} - & B ® 7 ¥ ¥ ® ¥ @& F . 4 . r v ' » " S « =« 4 ¥ & & A w s §F = & F & B & n b F " F & F g F s b s w F s R s F & F a BT RN EF E R oaoE B
- - » ] - Y & F .- o - - 'S F B * n - ] » & [ ] [ ] F [ ] - 4 ] [ ] L » L ] | ] & [ ] ] L] L] » [ ] [ ] i ] | ] L] ] ] L] i a L] L J » - L ] L] + +* [ ] ] [ ] L | [ [} [ 3 - [ ] [ ] - [ ] [ ] i [ ] [ ] F | *» | ] F ] [ ] ] £ » - & " = » 'y - o - - [ - [ 9 = - 4 LY
- ] v - . s §p * N - - [ ] L] a ] L | - - - - L | L] * L] L] L L ] ] - L] ] -* ] L * - L] L] L L] - - L I | - = & I' L] L] u - L " L] - " L] i L] + ] * ] L - [ ] | ] & = * % = r L] a | L ] L] ] = & = & * & r & & 5 w % " B2 B & '] B i & . = [ ] - & B | I
- ¥ a i " 4 W % & = = p ® 4 a 1 * =» - ] L] ] L I | a ] - & * & » * 1 - 9 . ¥ = r = * & wm @& = A & 3 = ll ] 'i » il - A " W 1] * & r u a . + = = * L] *F ¥ &% ¥ ¥ & w B ¥F # ¥ g = 31 *# g @ % @ # »n " F B & W OB B F ¥ % F B W OB & % » B 4 B & W
" & m ¢ % ¥ % = &% = 4 & ¥ ¢ = . - - ok W & . = & & ¢ 4@ ¥ w ¥ § 4§ ¥ " = & & * “ = K = ¥ K = 5 F T 5 = B & & & EF & @ y s 7 . 0w > ¢ B ¥ & B 5 B F & m & & & = &4 B ® K =z & F F &+ 4 w g oF & & b & B F g = 2 B & & % & 4 w =0w® &
“ ® " 2 % w & % % & K & & =+ & + F = « 4 @& » - § ¢ #& 1 x ¥ & p v w & #F & & a1 F + a 7 % + » ¥ g & =m , = ¥ B i _ l 4 B 4 & & ®HB . & ® =m + 4« 3 & ¥ ¥ @ v v ¥ 9 » kK ¥ 2 % ¥ ¢ b B ¢ 8 2 F F F B s F O&FE F OB & 5 F B O® F g 5B w OB N g w p ¥ u
- - » -, - - » [ ] - - 4 [ ] . ] - E ] [ ] [ ] n ] - - [ ] [ ] L ] ] ] - L - & L] - [ L ] + [ ] L L] - + u [ ] [ ] - B ] L ] - [ - L] - L] - [ ] - [ ] - - - - - - - g - - 5 - - - - [ ] L] »r [ ] L] [ ] L3 L] E L] L] &, B [ I .- & [ . i [ 3 - L] - Y [ 3 & > - L] - - > ) - » ] - 1
* ] e * F - L] L] L] - L] - % ¥ % L LI = & & ¥ ¥ + ¥ $ + & & & & B & 4 x F A ¥ ‘ 'l ¥y & 4 E 1 3 LI » F +« % & % & % & ¥ 8 5 ¥4 ¥ B B ¥ & F & & = F 5§ + ¥ & = ¥ % @ F u B B B A B 2 oE a2 * ¥ ¥ & " % * B B
& =m ® * 7 = 4 4 & K & » & & J 4 g a4 ¥ F = +« 2 3 1 & ® =+ 4 B 4 ¥ F B 2w ' - # ®* & & ¢ & a = g F = = kK & v # m = = F & ¢ 4 = * H =® 4 g & ®F w b H & % ¢ & @ & B & F F & ¥ & & B F S5 8 F B & & B E ¥ W
i B % ® W 4 4 % 4 4 4 4 3 w m & ® " & @ 4 & +* ®w & 4 ® & = ¥ . W # & ¥ B % & = ® & » B s =u & & 4 ® & 4 B ¢+ & 4 0@ L i- * l -lr * 4 # + = F § % = gz LI ) *+ & & = § ¥ » ¥ & & & F 4 ¥ ¢ 4 ¥ ¢ F =2 w g ¥ & F F & F F B ¥ 4 & 0 4 x5 g 4 & @ = § " & " B
a % % B & F & ¢ °Fr w = & , # % & 0 ¥ ¥ ¥ F x ¥ & & v 4 F 3 ¥ % 3§ = x ¥ ¢ w §p @ F Bk = w =2 & & w g w & ¥ 4 b = w ¥ n l' l' l‘ 'l' * ¥ ® E = l i' ] lI l' [ - - I 'I l l » -l - l - l' a % kK ¢ » B 1 i ¥y m * = 4 » & & x Q4 = & *# = §F # & @2 B # H = g yp Y 5 4 = xr 4 = 5y ¥ B ¥ K S ¥ & = F v o¥ § = & F § 8 B
= & 5§ = § 1 % & % @& % % a #& r g ¥ A @& * & H # W F 5 # &2 & a & " ¥ ¥ w & & g w & = 1 = §Fg ® & & F F & ¥ w K ¥ ¥ ¥ ¥k & & & 4 F & ¥ F B B ¥ ¥ 4 & F & F & = & & F F &4 F &2 W & & B 4 p & §F g & s = a 3 " & & & % % ¥ & =2 ¥ w 5 @ = = % = = 5 A ¥ & & p & & & & & 4 & % 4 & B & & ¥ B w w4 B 8w @
F & ® oEm W # 4 % 9 @# = & p B & & ¥ F & = & N FE 8 B * ¥ = ® & § * ¥y @& & & =x& s # # ¢ =w & & & w & wmw e w & § o« B ¥ & & & & ¥ or E B 4 4 5 H K & ¥ K B ®F % & % § W ¥ % & &% 4 & & » o4 # * & 4§ # W * #® & # & w ow & ® H ¥ & W F 4 m * w oF B E w # & ¥ % & w & ® b a " =m # P oE # ¥ FE B B & % B °T ® oW W
» & % A &k ® E kB B B OE B 8 W §p 4 I l [ -ln - I v B I 'll I # # » B ®* & §F 4 ® & r = 4 = @B '* f & m % &« F E & ¥ % ¢ ¥ & ¥ & p = 5§ & B2 9 F F = # F & & @& § - Hx 8w & = =m p a = & ® 4 g 7 & g & ¢ prp @ x # ¥ g~ p oy % = 8 & B P 4w w8+ mw b B4 B = & 4 B RO F S " % " " d R BN % BN W OWY RGP
& w 4 N & B & B B * & & # # ¥ # @ ® & w & % 3 & ¥ AW " 4 & & & gy & 5 §J B F & & ¥ B B ®F F & 2 & F mwoax ¥ B & B B 2 B F OSB S W PR B g F BE R HE §F F OB & 4 0 3 i 2 4 B B ¢ 8 5 8 F F A ¥ OES "BR 2B R EE B EREGB I = & ¥ ¥ ® # B & % & = 3 ¢ & & F B ¥ & & ¥ =B & ® = B F B
" 4 ¥ ® § ¥ & § F B F F §F R = -I- l l- l- ll' Il l -l 'Il l I l - F 2 B F % B FE TN l' l L " 'i & & 9 % & 2 4 w ' * - l' - - "l' - = l' - " » l - l 'l - l' Il - l - ll I -- - - I i ll - - - - * & # & ¥ B & = § 5 0 F R B F YN B # 2 ®F B W X B S A B & % F B B & B B ¥ F % ¥ N ®F F ¥ 8 B B BB E A B ®
4 4 ¥ * 4 & P T l' i- & i - l- ll l' l l' - & * L N I | l' i = I (] - - l - l I & n - ! &« & % & 8 ¥ B = 8 B W vl = B n & b & =» vl i ) - = 2 l l » - T = - a 8 2 & F 52 F B % B B F
w & % & F ¥ b o % B & = m b B i i l . I- - B ¥ -l l L] i [ R l Il' l- -l I- - l I- = 3 % 8 ¥ i -' @ & l- L] * B I 2 % B ¥ ] l- [ I} l- & & B - 4 2 & ¥ @ ¥ % ¥ ®& =B ¥
= % & * % 4 & ® B W ¥ @ w B W l - i -l - i " W ¥ OB =B % 5 8 ¥ |
L | . 4 @ r = & B F # % 1 & = l- -' - - - L | ] F & B & & B F & & B
* uw = w B & F 5 ¥ B * & F @ ¥ L l -' - ' [ ] I l' - = # & & W * & & W 1
i B 4 B ® r ¥ % 4 ¥ v ¥ 5 & 8 - - - -I 2 & B w 4 8§ % & p ¥ ¥ B m N
E F E ¥ B = & l a Il- ] -l- I l- 1- -I - » l l I i I- L -I - l- i- & | ) t » . l 4 & |- - » I |- - M *» # u @& = . a B F F =2 =2 w B @ |
* 4§ = ¥§¥ ¥ nu 1‘ - L] . '. - L " - " L4 " L L] L - - - - 'i = ¥ . ¥ ¥ F & " & B . l | ] - ‘I - I » . 'I- | . ' » 'l- f = v » & B & & ¥ ¥ ¥ | ]
= » & B & i - l' ! 1 I- I l - v B I I = & & ¥ = -i I = v = . l- l - & & 2 4 & &% & § ® ¥ 3 % = g ® pF I
L] a & % = ] " # * ¥+ =B 5 §F 8 5 F ¥ & & & 4 F
% = 4 A n "‘ - -‘ I " L q. & % B & W & & + B ¥ ¥ 9 ¥ @ |
- % L. . B L. I' ] - ¥y % % % #+ &« ¥ B & & B & 2 B
» # F & 4 = : t " & & & B " W OB ER & B B § OB
" e & O ow I l- T B = & h -l- l l L A I i' - i i - 'll -l - 1 . a & @ - -l 1- . - a = - - - -| 1 - q- a |- a » |. - r - - g » % @& # 4 w 53 pF U ¥ F ¥ =B g F ¥ B BT SB SB EF B
| | @ = = 1 l- ]- » I I -I -l- ] I -I ] l I- I‘ l [ ] -l -. I -l- -l I- i- » l - - i = - B % & ' Y . ] & ¥ . | ] ‘ ¥ & o & = &  » 5 9 F = ¥ § = B B ¥ B
+ * =& = N - “ " a = . L l' * '.' . = I a 8 % ¥ & =® + =mn ¥F 9% & & & @ B w9
*® % B & F B & l' I- ‘l- # ¥ ¥ w % w w & % g & = &+ &
= 4 ¥ T & 17 l l -l- [ ] l gmd &+ & = ¥ v F §F = & F & & 0¥
2 * = % 5 l l i B l " &= = w m & B ¥ B ¥ ®F N
¢ 4 B & B t L ' l -l l l 4 4 8 & ¥ & B B ¥ ¥ B
= @ & & = l Il - 1 l- ] - l I- - . w - i' L “ l - l - ® = i l' 'l - L] - I i -l- 4 = & 4 - lp » 1 » I | - n & 9 ]- ': - « W 4 & & & & = g ® #
L - L] L] - - LI * = & & " . - l‘ " l ] l' 'l L - ' i ‘-‘ I' I' ' I‘ l | I I- a ‘I' - ‘-' L ' l i - - 'i' L l I' * % & %+ % B =m ¥ ¥ N
s B W v 0w I l- - -l L H - = 4 L) ll l " - & & & BB W% = B
- % 8 % ® » L i " v 4 & F & ¥ & & * w
* " & ¥ 1' - "‘ L a - * '- l' l 4 ¥ ¥ & o ¥ F @ F & B
L] + 4 & = . - . -' - 2 & & B & & & & 2 2 7 B
» = & % & - . q- - I l » » - - MR - I L ] 1' " 7 ¥ B & ¥ 4 % ¥
+ 4 # 4 & I I i 1' 'l * - l ! » !' ¥ ' i' . 'l' l- ‘ i i " i l' ! l - i' i !' l l' L 'i i I I l' Il Ir L l . l - l l vl - l l l L l' - - l - - l l l l 1 » 1 * ¥ i L -ln vl l- l l- l l i - i - = .|. - t - w .- - - » 1 - & i - l' a & F B & # % R ¥ P
* 4 7 F = r - ' l- l- l I *  F 3§ & l -l' i 4 = u L ' l 1 - I « ¥ & = - I ¥ v & & &5 l F ¥ = -t - -l- L] - - B ] q - by & B & & & 4 % ¥
LI ] ] * ¥ =» L l u ] “ 'I' | I' ' l' L ] 4 v & B & & oA % B I W
] LN B n ll- I- i l' ' - I * ¥ % & P % B ®F § B B
LR N --l- » i *+ % ¥ = 8 @& w & & % & @
+ & B ¥ W = l l "l N " B ¥ F B OF % & ¥
n ] s = B L] " " ' " L] I [ ] * 4 ] ‘l - -' * & & 4 & B ¥ ¥ 4 ¥ =m §F ¥ &
- - = = = ‘ i- ] a & % I- I i & = & & & b % w & = o8« =
« = & @®m a * » # E ¥ & = l I L] * % ¥ @ l' - l‘ i = l- - i » l- -l # B & ®» % m » ¥F & = & p a2 8
1] ] ] ] ] L] l' L | ' s ® & r EFE & I i l I l L] il L] l I- l' I » 4 % B w EFE g & % ¥ F = A& w & ll - & W 4 & »» & 4§ ¥ & » @ » & ¥
L] » 4 L ] d - ] a ¥ ¥ '- a* & g = & & 2 3 & - L} b m L] a ¥ B L I‘ ] -i- E -‘ 1‘ l‘ | I L . -l' ] l' L I I Bk ¥ " ¥ & & & # ® % ¥ B = ¥ & & % A ¥ ¥y & = & F 4 & % ¥ §h g ¥
- " W W t I & = a = B B O ¥ I = & w » N - B - - B oW *» & * = L I &« § = & & g A w wm F =+ & d a * H % =+ # B T % % % % 5% & 5 ¥ & » ¥ # » W ¥ & §p ¥ v x & & = & ¢PE B ¥
. B & & - *® ¥ # & = ¥ ® = §F ¥ ® = & F =z ¥ & 4 * » 9 = % & & = 3 & & o x & F ¥ ¥ & 4 P @ + & wm 4 P w ¥y & & % & & % ¥ &5 5 & 5 & F F & & w ¥ 9w & ¢ 5 & §p A" F 45
r * 2 B & -l I' 1- l - I " l i- ] l l- L] l- I l ] I l- - l- P ¥ B OB A -l. 1- a 5 . I- I- i M l 4+ = = EH & | . |- i - .' a & & 2 ¥ § W E 2 §F % % 4 = wu B .- | & ‘ l- = & w & B & ¢ = » 4 = W
& " B n N «i '- 'I ll Il l- Il -ll -l * & F % ¥ = I ¥ % § W F & r & 5 5= 0
" d % & . o= . ||. |. |. a . -|| | & » * g -l -ll ] I l i- l & w &4 5 *= = % & & F # i
& % F & » F N » & w B p ¥ 5 7 -i- & & % & -y # & = B = & &
- » - » * 4 # ¥ ¥ m W 4 # " " A 0 @& & w» d T ¥wy = a & |
« 2 % 4 % » §N * F B & &8 * & @ |. . ; . i 1 ll A & B & ¥ ¥ % 9% * ¥ =
" - r - " n - B ] - » N 3 l' ' ¥ L " 0 T @ L] L - 1
[ - ] ] * = l I [ ] l- l ' - I - . II l- . I I' [ T 1 - * - * [ ] " a w & +# @ * ¥ F =B
- - M n . n I -I- I | ] -‘ I L ' -' - % & B I - - F » -' I - - .- . I [ ] . I | -I- - [ ] -I- d ‘i * = o r &k = ] | ] L |

f:;f:::i: :repna:uon no paapaﬁome MBH H 3KCI'ICPTH3bI MBH B HZPII/I ATMOC@epH (aaxmq':&gje_:;:gz5::&::::‘:r:f:::;;:;:::::

r I & = § ® §F w = 4 w |
. o = L * % W B * & = = y @ ¥ F B B O ¥ =

r - & n 1 = a i E s ¢ L) a- ¥ = * & 0w - * LI | . I ' - L I T l' L] I- 4 4 = L] ] L] I I ] 1 &% & & ¥F ¥ p ¥ 4+ " F B ¥ & & * w & w F & ¢ a a & 1
- . ™ - n 1 P 4 4 ® & 14 W a » ' ® @ - - l- L] . i- L] L] r | ) = ] - . a L} L ] . - 1 - LI ' P - [} = & & #® a [ ] q - il- ] - & W & 4 = ¥ = = % ¢ m = =& & r =5 & a4 % & = = L I ) L ] . = - O W a & a ¥ =

M n Fl - . L] i n 4 = & 1 r & - LI r L] [ ] r T & L a L L] - - -+ a - * ¥ n L] L] - '] N ] n - - «- * = [ 4 = ®w 4 ® 8 92 [ ' = % 8 » w ¥w 4 % " = § ¥ # ® & ¥ yp g = A F k F B &2 = ®m = | B ] * % B ] [ ] '] T 4| =
' o+ a . L r # d & & g & w w ¥ 1 ' 4 I L = & » & # o % * & a | I - = ¥ i LI LI | . LI . ' 1 + 4 ] I a & = L ®F § % 4% F & v ®» v u I & » p ¥ = F = ¥ ¥ F B N B o = @ & & H W B ¥+ * ¥ § F F g ® ., &% = a2

n [ - & N = Y t - B B 1 F ® = a L " B o+ = - « 4« = 1 P - a i. i - = = -.- " & & & B & F & ¥ &4 & ¥ 4+ & w & % 4 4 & & @& & & F v v & uw =« <+ F § 4 b = =w ¢ ¢ b = A
s = u . n 1- l LI = - - i L] - = = w » & = & ¢ & & ¥ » & F +r & w - l- - - l L] l - + ‘ L i L a & B & @ . m ¥ ® B &

- l * 5 ® & & @+ & & 3 & W ¥

R :-»:-:-;-:-.j:f;g B pesy.nb'ra're a'rrecraunn MBH ycraHOBneHo q'ro ‘MBU cdome'rcmyer APEAD=: 1

T HB.TIEHH_I?IM K Hei Me'rponomtlecxHM Tpe6OBaHHaM 1 o6na.uae'r OCHOBHBIMH MeTpo;riéfﬂ- LI
-gg;;;;j '-IeCKHMH xapaxrepuc*rmcamn npnBeneHHbmn Ha oﬁopomou CTOPOHe cBw_[e'reanTBa..__,-.;E;E;-,;E;'-;Egig?;ff;?35;5;5;
enl A TTaTa BLINAYH CBUIETENLCTRA - HHBapb 1998 rLh T e e
e Cp01c HEHCTBHS. 11O SHBADA . 2003 T o e T i s T
-rzé;Qai-:izfzéziiziz-?sisi:§£ Pyxo
e B e g ‘iayuuu~
- . _ _ e I . 'HPJHSHGAfTﬂfﬂﬂaﬂ
. - : 3 APOLKTUZN
. L thrpma
| JKOCHUCTEMA



MeTrpo.iorndeckue xapaxkrepucrnky MBH:

I'paHuNBl  OTHOCHTENLHOR NOrpPEIHOCTH M3MEpeHM# B muanasoHe ot 0,5 1o
50 mr/m3 coctaBiaioT * 25 % npu mosepuTebHOR BepoaTHOCTH 0,93.

HopmaTHBbLI ONEPATHBHOIO KOHTPOJIS TOYHOCTH pe3y/IbTATOB H3IMEPEHHM:

Ccrutka Ha nyHKT MBH,
perjiaMeHTHPYIOLIHH
npouenypy KOHTpOJIA

. KoHTponupyemas HopMaTus xoHTpONA

XapaKTEPHCTHKA

pa3Max BbIXONHBLIX CHTHa- Ks= 3%
JIOB (POTOINEKTPOKONOPHU-

MeTpa

n.10.2

CXOOUMOCTDb U3IMEPECHUH
ONTHYECKOH IIIOTHOCTH

NOTrPEIROCTh HOCTPOCHHA n.10.3 Kp=10%

rpagydpOBOYHOM Xapakre-
PHUCTHKH

cTaOWILHOCTDL I'Pagyupo- n.10.4

BOYHOM XapaKTECPHUCTHKH

CXOAUMOCTh U3MEPEHU M n.10.3

MaCCOBOH KOHLICHTPAaLHH
a3po30J14

Hexuxosckuii I.P.

CT. Hay4HBIH COTPYOHHUK

Benyuinii uHxxeHep Ocunosa JI.B.




FTOCCTAHOAPT POCCUU

degepanbHoe rocyaapcTBeHHoe
yHUTapHoe npeanpuaTne «Bcepoccnnckmnim
HaYUYHO-UCCNEe[oBaTENbCKUN VHCTUTYT
MeTponorun um. 1.1 . Menneneesa»

DIy «BHAUM v, 0. .Mengeneesa»

1980058, Cankr-MeTtepbypr, Mockosckun np . 18
Ten 251-76-01, oakc 113-01-14
e-mail info@vniim ru, http //Awww vnim ru
OKMO 02566450
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Jnpexkropy HUH "Armocoepa”
Muasiesy B.b.

JqupexTopy OO0 "HIHID® Dxocucrema’
boroseaenckomy I1L.A.

HacrosmyM CHHMAETCA CPOK O€HCTBHA cBuueTenbcTBa Ne 2420/42-98 o
METPOJIOTHYECKOH aTTEeCTALMH "METOOUKH BbINONHEHHUA U3MEPEHHH H KOHLICHTpaLUU
430030719 Macjia B MPOMBILIIEHHBIX BbIOpocax B atMochepy GOTOMETPHUECKUM
meTonoM" M-4. Pazpabotuuk --O00 "HIIID Dkocucrema"

OcHoBaHue: nucbmo Ne 40 ot 21 05.2003

3aM. IUpeKTOpa - KOOPIUHATOP HAMpPaBJIEHUA
[T0 METPOJIOTHYECKOMY 0DECTIEYEHHIO
OU3UKO-XHMHUYECKHX H3MEPEHHK -

‘-‘.h‘-lq.-h-

J1.A KoHonenbko

HUenonuurens:
YabsHosa T.C Ten. 323-96-45



MHUHUCTEPCTBO TIMPUPOIHbLIX RUSSIAN FEDERATION
PECYPCOB POCCHHUCKOW ®ENEPALIMU MINISTRY OF NATURAL RESOURCES

Scientific Research Institute
for Atmospheric Air
Protection
SRI Atmosphere

HayuyHo-HcenenoBaTeabCKHii
HHCTUTYT OXpPaHbl
aTMOCPEepHOro Bo3ayxa
HUU Armocdepa

194021, C-lNeTepbypr, 194021, St.Petersburg, Russia

yn. Kapbeuiwesa, 4.7 Karbyshev st., 7.

Ten.: (812) 2478662 Phone: (812) 2478662

dakc: (812) 2478661 Fax: (812) 2478661
Hex. Ne S /33-09 ot 12.0] 05 Hupextopy OOO HII® «Oxocucremar

[1.A. borosBneHckomy

O paciuupeHuH obnacTu 197342 r. Caukr-IletepOypr,
npuMeHeHus MBUY Ha0. YepHol peuku. a. 41

Ha ocHoBanmnu npoBeaeHHbIx uecnenoBanuit HUM Atmocdepa curMTaeT BO3MOXHBIM HCIOJIb-

30BaHHe «METOIUKH BBLINOJIHEHUS M3MEPEHHH KOHLEHTPAUH#i a’po3osieil Macia B NMPOMbILIIEHHbIX

BbIOpOcax B armochepy GOTOMETPHUHECKHM METOAOMY» I ONpeleNeHHs MacCOBOH KOHUEHTPALHH

a3p030J1ell pacTHTEJbHbIX MaceJ B NPOMbIIJIEHHbIX BbIOpOCaX.

' panyupoBouHblil rpaduk N0MKeH OBITH NOCTPOEH MO PAaCTHTEIBLHOMY Maciy, MNOMIEXAIUEMY

OrpeleNeHHIO B MPOMBIILIIEHHBIX BbIOpoCcax.

JlupexTop (/) B.b. Munses

Ucn. L{nOynsckuit B.B.
T./. (812) 2473618




I'panynpoBounsiit rpaduk onpeneneHus MaccoBoi KOHILEHTPALIMY a3po30i1a Hepa(pUHHPOBAHHOIO
PaCTHTEILHOTO Macsia (NoACoMmIeyiioe) B POMBILINEHHEBIX BeIOpOCax.

KOK-2, A=400 1m, 1=20 MM

il R .

| o] [ - ] PesynbTat
Ne | mi, MKI | Dy D, | (mi) Di-mi KOH'l;}ZOHH, Ky, % OH&HKK:HPT;?;IJ]:TM&
I 0.03 | _ ] - ]

2 0.130 10000 | 9.9 4 10.94 [IOBJIETBOPUTENLHO
3 0.220 | 0. . . 40000 38.0 9 10.94
0.320 [ 0330 200 | 90000 | 870 | 6
5 - 160000 | 154.0 7 10.94

6 0.520 | 0.525 250000 247.5 2 10.94 YAOBJIETBOPUTENIBHO

n=6 | £=1500

L —

l—

a=-(0.00205
b=0.00098
D=0.00098m — 0.00205

KOHTPOJIb CXOAUMOCTH U3MEPEHHH ONTHYECKOH MIOTHOCTH
K,=13%%0,84=10,94% (P=0,90)

KonTpone norpeuiHocTs NOCTPOEHHS FPaJiyHPOBOYHON XapaKTEPUCTHKH
Kp=10%%0,84=8,4%  (P=0,90)

A — — il — — e T _— - —— y—— nae——— T _— - iyl L — - — ik

Ouenka pe3yabTara

Ne Di
- — _ KOHTPOJIA
2 | 0,09
3 0,190 - ] _YAOBJICTBOPUTENBHO
0,290 - | ynOBRETBOpHTENHLHO
D 0,385  YIOBJIETBODHTENILHO
6 0,495 ] _ YAOBJIETBOPHTENBHO




OEAEPANNIbHAA CNYXBA
N0 SKONOTUYECKOMY, TEXHONMOMMYECKOMY U ATOMHOMY HALA3O0PY

depepanbHoOe rocyaapcraeHnoe Federal State Unitary Enterprise

YHUTApHOE NipeanpuaTue “Scientific Research institute

“HayyHo-uccnenoBarenbCKUA MHCTUTYT of Atmospheric Air Protection”

oXpaHbl arMmocoepHoro sozayxa” FSUE “SRI Atmosphere”
Oryn “HAm Armocdoepa”

194021, r.Cankr-IlerepOypr, 194021, St.Petersburg, Russia,

yn.KapOsiinesa, 7 Karbyshev st, 7

Ted.: (812) 297-8662 Phone.: (812) 297-8662

daxc: (812) 297-8662 Fax: (812) 297-8662

E-mail: info@nii-atmosphere.ru E-mail: info@nii-atmosphere.ru

OKIIO: 23126426 OKOI'Y: 13376

OI'PH: 1027801575724  HWHH.: 7802038234

Hcx. Ne 09-2/ 7776 or 26.10.07 Hupexkropy OO0 HIIID
Ha Ne 376 ot 19.09.07 «IKOCHCTEMa
ILA. borossaenckomy
O npoanesun Cpoka JeHCTBHA 197342, r. Cankr-lleTepbypr,
IKCIEPTHOrO 3aKmoyenus Ha MBH Hab. UepHoit peukw, a. 41

HactosamuM muceMom cpok aefictBusA xcneptHoro 3akmoueHns HUU Armocdepa Ne70/33-09
oT 19.01.1998 roga Ha «MeroauKy BBIIOJHEHHS H3MEPEHHM KOHIEHTpALMH a’po30jiedl Macha B
NPOMBIIJIEHHBIX BRIOpOocax B atMochepy potomerpuyeckuM MetogoM(M-4)» mpoaneH Ha 5 ner no

19.01.2013 roxaa.
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