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1 Hasnavenne u 061acTh IPEMEHEHHS

Hacrosmuil JOKYMEHT YCTAHABIWBACT METOMMKY BHINOAHEHHS M3MEPEHHA MaccOBO
KOHUEHTPAlHMX aMMOHMIHOro a3ora (HOHOB aMMOHMA) B CTOYHBIX BOJAX B JAHAamasoHE
conepxaunit ot 0,15 fo 120 mr/nm® (ot 0,2 1o 150 Mr/mv’).

2 XapaKTepHCTHKH HOTPENIHOCTH H3MepeHuii

MeTtoauka BEIIONHEHHA U3MepeHuii oGecneunBaer ¢ BepoaTHOCTEIO P = 0,95 momydeHue
pe3yJbTaTOB H3MEPEHHUIT C NOrPEIIHOCTHIO, HE NPEBbILatolieH 3HAYCHNH, IPHBEICHHBIX B
tabmune 1.

Tabnuna 1
Juanaszon usMepeHuit XapakTepHCTHKA IIOrPEHIHOCTH
MaccoBO¥ KOHIIEHTPALHH (rpaHHLEI HHTepBaa, B KOTOPOM IOTPELIHOCTE
aMMOHHMI{HOTO a30Ta (MOHOB aMMORHS), HaXOZHUTCA C 3aJJaHHOM BEPOATHOCTEIO),

C, Mr/oM’® + A, Mr/om®

or 0,15 m0 1,2 (or 0.2 10 1.5) 0,25C

¢B. 1,2 1o 60 (cB. 1.5 no 80) 0,09 C+0,2

¢B. 60 xo 120 (cB. 80 mo 150) 0,09C

Ipumeuanne - Ecmm ompemensemoe coaep)kaHHe aMMOHHIHOrO asoTa BHIIIE
YCTaHOBJIEHHOIO BEpXHEro Mpefena H3MEPEHHs, TO JONYCKaeTCs aHaNH3HPOBATh
pasbaBieHHEIE NPOOLI, IPOBOAA OZHOBPEMEHHO KOHTPOIEL TOYHOCTH pe3ybTaTa H3MEPEHAS B
COOTBETCTBHH € 12.2.

{lpu BHempeHWM METONMKH B MpPaKTHKy paboThl aHanMTH4YeCKO# naGoparopuu
Heo6X0QUMO MpPOBECTH NPOBEPKY HOPMUPYEMBIX XapaKTepUCTHK mnorpemHoctu MBHU Ha
COOTBETCTBHE HOpPMaTHBaM KOHTpomA mo pasfeny 12 “Kontpons kadecTBa pesynbraTroB
u3MepeHui”.

3 Meron usmepennii

3.1 Merox u3MepeHHs MAaccOBOH KOHLEHTpallud HOHOB aMMOHMA H CBOOOJHOIrO
aMMHaka 3aKiodaercs B o6pa3oBaHUK B INENOYHOH cpele ¢ peaktHBoM Heccnepa xenroro
COefMHEeHHus HOAMAA MepKypaMMoHusA. IIpH HH3KHMX KOHUEHTpaLMAX aMMHaKa 3TO
COEAMHEHHE HAXOAMTCA B YCTOHYHBOM KOJJIOMAHOM COCTOAHHH, NPHTOAHOM s
konopumerpupoBanus. Ilpn GONBIIMX COAEpKaHUAX aMMHaKa BhIMagaeT Oyphlii ocalox - B
9TOM ciyyae onpejeNnesne Heo6XoquMO IPOBOXHTD NOCie pa3GaBieHus NPOGEL

3.2 OnpenencHHIO MEIIAIOT aMHHBI, XJIOPAMHHBI, albAETHIBI, CITMPTHI, (HEHOJNBI,
alleTOH M Ipyrue OpraHHYecKHE COCHMHEHHI, pearupyomue ¢ peaktuBoM Heccmepa. B nx
NPHCYTCTBHH HOHBI aMMOHHA ONPEAEIIAIOT IIOCIIe NPEABAPHTENLHON OTTOHKHA MPOOHI.

Takke ONpENENCHUIO MEWAOT B3BEUICHHBIC BEIIECTBAa, MYTHOCTb, KOMIIOHEHTBI,
onpeleNsIoLHE JKECTKOCT BOIbI, XKeNe30, CyIbOHIBI H XJIOP.

B3pellieHHbIE BEMIECTBA YAANAIOT QHILTPOBAaHHEM NPOGHL.

Mematomee BIMSHHE XeCTKOCTH BOABI yCTpaHsioT noGasnenueM 0,5 - 1,0 o’
pacTBopa Tpuniona b ¢ maccosoit goneit 50% MM TaKoro ke KOJNHYECTBA PACTBOpA KajHs-
HaTpHs BuHHOKACHOr0 (CerneroBoii conu) ¢ Maccosoii moneit 50% na S0 cm® mpo6EL.
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Memaromee BAHAHHE XNOpa YCTpaHfeTcs XoGaBleHHEM pacTBOpa THOCYJb(ara
HATpHA ¢ MacCoBOM KoHueHTpaume# 3,5 r/ mM*. Jins ynaneuns 0,5 Mr xnopa TpeGyercs 1 o’
3TOrO pacTBOpa.

Bonbuioe KOMHYECTBO Kene3a, CyMbOUIE H MyTh yAausercs Jo6GaBlIeHHeM pacTBopa
cynabdara nuska. Jis sroro k 100 o’ mpo6ut poGasnsmor 1 ¢’ pacTeopa Cybdara HUHKA ©
MaccoBoli koHneHTpauuei 100 r/av’, cMech TIIATENsHO NepeMemHBaloT, Aosost pH no 10,5
IobaBleHHEM pacTBOpa IMAPOKCHAA HAaTPHA MWIHM Kamug ¢ MaccoBoif moneit 25%. Ilocne
nepeMenmMBaHHA H 00pa3oBaHHA XJIONBEB OCANOK OT(PHNBTPOBLIBAIOT Yepe3 HOPHCTHIi
¢uneTp (Qpunstp lloTra). YBenuyenue obpeMa npo6s1 HEOGXOAUMO Y4eCTh IIPH pacyeTe.

4 CpeacrBa H3MepeHUil, BCMOMOraTe/bHbIe YCTPOIiCTBA, PEAKTHBLI N MATEPHAIBI

4.1 CpencrBa H3MepeHHit

4.1.1 Cnextpoporomerp umH  (OTOINEKTPOKONOpUMETP, obecmeunBalolye
H3MEpeHHe ONTHYECKOH MIIOTHOCTH B AMANA30HE JUIMH BOJIH OT 425 HM 110 440 HM, KIOBETHI C
TOJIIMHHOH ONTHYECKOro ¢CJI0d 3 CM.

4.1.2 Becrl na6oparopHele 00MIero HasHaueHHs 2 Knacca TOYHOCTH ¢ HauGoabLinM
npenenoM B3semuBanus 200 r no T'OCT 24104-88.

4.1.3 pH-metp mobolt Momenu ¢ npemesoM momyckaemod morpemsoctd xo + 0,05
en.pH.

4.1.4 Kon6s1 MepHbIe BMecTHMOCTEIO 1000, 500, 200, 100 1 50 cM® 2 Ki1acca TOYHOCTH
no 'OCT 1770-74.

4.1.5 Tlunetxku rpanayupoBaHHEIE BMecTMocTRiO 1, 2, 10, 25, 50 cv® 2 xnacca
toynoctH o 'OCT 29227-91.

4.1.6 TocynapcTBeHHBIE CTaHOapTHbIE 00pasllbl COCTaBa BOAHEIX PacTBOPOB HOHOB
ammonus 'CO 7015-93 + 7017-93.

4.1.7 Llunmunnps: MepHEle BMectuMocTsio 500 cM® o [OCT 1770-74.

4.2 BenioMorarenbHbIe yCTpoficTBa

4.2.1 Kon6sl muockofoHHble BMecTEMOCTBIO 500 o’ mo I'OCT 25336-82.

4.2.2 BopoHKH cTeKIsHHbIe 1 duibTpopanus no 'OCT 25336-82.

423 CymmnsHeli wmKad anekTpHueckuit 00IeNnabopaTOpHOro HasHadYEHHA
OCT 16.0.801.397-87.

4.2.4 YcraHoBKa Ui OGbIKHOBEHHO#H IEPErOHKH HIIH NEPETOHKH € BONSHBIM ITAPOM.

4.2.5 OneKTponimTKa.

4.2.6 Kononxa c xarnonutoM KY-2 wm CBC.

4.2.7 OuiaeTp nopuctelit no 'OCT 9775-79.

4.2.8 Bymara nHIMKaTOpHAA yHHBEpcanbHas TY 6-09-1181-89.

4.2.9 Ounetps! o6e3zonennsle (“6enas” un “cunas’ nexra)TV 6-09-1678-86.

4.3 PeakTuBEI U MaTepHALL

4.3.1 Ammonnit xnopucteii I'OCT 3773-72 (ucmonb3yercss B Clydae OTCYTCTBHA
r'co).

4.3.2 Peaxtus Heccnepa TY 6-09-2089-77.

4.3.3 Kanuit pocdopHokucisli opHosamemenHbii TOCT 4198-75.

4.3.4 Kanuit pocopHokucnsni apy3amemennsiii FOCT 2493-75.

4.3.5 Hatpus rugpoxcun I'OCT 4328-77.

4.3.6 Kayua ruppoxcug TV 6-09-50-2322-77.

4.3.7 Harpuii ceproBatucrokucieif 'OCT 27068-86.

4.3.8 Iunx ceprHokucisiii 'OCT 4174-77.

4.3.9 Kanuii-uaTpuit BuHHOKMCHBI! 4-X BoaHbI! ['OCT 5845-79.
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4.3.10 Tpumon B I'OCT 10652-73.

4.3.11 Kanmnit Mmapranuesoxucisit FTOCT 20490-75.

4.3.12 Hatpuit TerpaGopHoxuciusii F'OCT 4199-76.

4.3.13 Ksacnni amoMokanuessie 'OCT 4329-77.

4.3.14 Kucnora Gopraa 'OCT 9656-75.

4.3.15 Kucnota cepras I'OCT 4204-77.

4.3.16 AMmuax Bopusiii TOCT 3760-79.

Bce ncnonb3yeMsie peakTHBBI JOJDKHB! GBITH KBaMQHKALMY X. 9. HIH 9.1.2.
4.3.17 Bopa nuctrumuposannas no 'OCT 6709-72.

5 TpeGoBaHns Ge30NacHOCTH

5.1 Ilpu omnpeneneHn® aMMOHHIHOTO a30Ta B CTOYHHIX BOJAaX HEOOXOOHMO
cobmofare MnpaBWNa TEXHHUKH OC30MacHOCTH BHIIONHEHHS paboTel B XHMHYECKOH
nabopaTopuu, BKIIO4as o6mue npasuia 6ezonacHocT paboTHI C KHCIIOTaMH H LIENOYaMH.

5.2 XuMHUK-aHANATHK, BEIMOMHMOMMA aHanu3, JOMKEH OBITH NPOMHCTPYKTHUPOBAH O
Mepax NPeXOCTOPOXKHOCTH B COOTBETCTBHH ¢ TpeGosarusamu I'OCT 12.0.004-90.

5.3 IlpaBuina 35meKTpo6E30MacHOCTH MPH paboTe ¢ NMEKTPOYCTaHOBKAMH HEOOXOMUMO
BBIIOJIHATH B cOOTBETCTBHH ¢ Tpebosanmusamu 'OCT 12.1.019-79.

5.4 Tlomemenue 1ab0opaTOpPHH HOKHO COOTBETCTBOBATH TPEGOBAHHAM MOXKAPHOH
6esonacrocty 'OCT 12.1.004-91 u mMerb CpefcTBa MOXAPOTYIIEHHS B COOTBETCTBHH C
tpeboBanuamu 'OCT 12.4.009-83.

6 TpeGoBanns Kk KBRIHHKALHH ONlepaTOpPa

OnpeneneHne aMMOHMIHOIO a30Ta B CTOYHOM BONE MOXET BBINOJNHATH XAMHK-
aHAIHTHK, uMerolui oneIT paborhi B XxmMuueckod nabopaTopHH He MeHee 2-X Jier,
OCBOHBIIHI NAaHHYIO METOJHUKY BBHIIONHEHUS H3MEDPEHHS, X MOATBEPAMBLIHN COOTBETCTBHE
XapaKTEPHCTHK [IOrPEIIHOCTH HOPMAaTHBaM KOHTPOJIS TOYHOCTH IO paszeny 12.

7 Otbop npob

Ob6mue tpedoBanus kx orbopy npo6 mo I'OCT P 51592-2000 «Boma. OOumme
TpeGoBaHus k oT6OpY Mpob», WM Apyrodl HOPMaTHBHOH JOKYMEHTALlHH, YTBEPXICHHOH B
yCTaHOBJIEHHOM ITOPSAMKE.

O6%wem oTOHpaemoit npobsl He Menee 500 cv’.

AHanu3 HpoBOAAT B JeHh oTbopa mpoGnl. Ecnu onpeneneHue B OeHb oTOOpa He
TpOBOAMIOCE, MPOGY KOHCEPBHUPYIOT noGaBicHHeM 1 cM’ KOHUEGHTPHPOBaHHOM CepHOH
kucnotsl Ha 1 mv® npo6s1. Koncepsuporannas npofa MOXeT XpaHHTECS ABOE CYTOK.

8 IToaroToBKa K BLINOJIHEHUIO H3MEPEHHIE

8.1 CnexrpotdoToMeTrp HiIH (GOTOIEKTPOKOIOPUMETpP HOArOTABIMBAIOT K paboTe Kak
yKa3aHO B macHopTe Ha nmpH6op.

8.2 IpuroroBnenne pacTBOPOB.

8.2.1 BesammuauHas Boja

Be3saMMHuauHyI0 BOMy rOTOBAT OAHHM H3 JBYX CIIOCOGOB :

1) ABaKAB! NEPErHAHHYIO BOAY NMPOMYCKAIOT Yepe3 KOJOHKY ¢ kaTHOHHTOM KVY-2 unu

CBC;

2) BTOPHYHO MEPErOHAIOT AHCTHIUIMPOBAHHYIO BOAY, NPEABAPHTENBHO MOAKHCIIHB
CepHOi KHCIOTO# ¥ K06aBHB MapraHLEBOKHCIbIH Kauif 10 YETKOM MaJIMHOBOM OKpacKH.

l'[onyqe}mylo BOAY NMPOBEPAIOT Ha HAJIKMMC HOHOB AMMOHHS PCaKTHBOM Heccnepa no
TOCT 6709-72 4 uCroAb3YIOT Mis NPUTOTOBJIEHUS PEakTUBOB K pa3baBieHus npob.
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8.2.2 OcCHOBHOI rpaIyHpOBOYHEIE pPAacTBOp ¢ MacCOBOH KOHLEHTpanMeli HOHOB
amMMorua 1 Mr/em’.

QOCHOBHO#t pacTBOp rOTOBHTCS H3 CTaHAApPTHOro o6pasua cocraBa BOAHBEIX PacTBOPOB
HOHOB aMMOHHA COIJIacCHO HHCTpykuuu mo npaMeHerHro 'CO. B cnyqae orcyrctsua I'CO
OCHOBHOM pacTBOp FOTOBHTCA H3 XJIODHCTOTO aMMOHHS, noarotosnenHoro no I'OCT 4212-
76.

2,9650 r XNOPHCTOro aMMOHHS PacTBOPSIOT B MepHOH KosiGe BMecTUMOcTEIO 1000 cM’
B He6oNbImOM KoMMdecTBe Ge3aMMHUadHOl BOIbI, a 3aTeM JOBOAAT JO METKH Ge3aMMuadHOM
Boftoif. PacTBop xpaHaT B 6aHKe TEMHOTO CTEKJIa B TEUEHHE IOJIa.

8.2,3 PabGoun#t rpamyMpOBOYHBIH pacTBOP € MacCOBOH KOHIEHTpauyeil HOHOB
amMmonHs 0,005 Mr/cm’.

1 cm® ocroBHOrO pacTBOpa ZOBOAAT IO METKH 6e3amMMuavHOl Boxoit B MepHoit konbe
BMeCTHMOCTBIO 200 cv® . [IpHMeHAETCA CBEXKEIPHTOTOBIEHHEIM.

8.2.4 BoparHsrit 6ydepuslit pactsop, pH =9,5.

K 500 cM® pactBopa TeTpaGOPHOKHCIOrO HaTpus KoHuentpamuu C (Na,B,0,) =
0,025 Mons/av® npumaBatoT 88 cM® pacTBOpa rHAPOKCHAA HATPHA KoHueHTpanuu C (NaOH)
= 0,1 mons/aM’ 1 pas6asismor jo 1 aM® GesaMMHa4HOM BOTOI.

8.2.5 TerpaGopHOKHCHEIL HaTPH, BOXHEBIA PacTBOP KOHUCHTPALHH
C (Na,B,0, « 10 H,0) = 0,025 monn/mv’.

9,5 r 10-BomHOro TerpabOpHOKHCIOTO HATpHA PpacTBOPAIOT B MeEpHOH Koinbe
BMecTEMOCTEIO 1000 cM® Gesammuayrolt BOXOML.

8.2.6 Ddocdaruri 6ydeprsit pacrsop, pH=74.

B wmepHO#f kombe BMmecTHMocTBiO 1000 M pactBopstor 14,3r 6e3BomHOrO
ofHo3aMeIIEHHOro ¢ochopHokHcHoro Kamus H 68,8 T Ge3BOgHOrO JBY3aMEIIEHHOTO
tochoproKucIOro kanua He3aMMHayHON BOJOH.

8.2.7 LIuHK cepHOKMCIBIH, BOXHBIN PacTBOp ¢ MaccoBO# KoHUeRTpauuei 100 r/m’,

100 r cynpdara umHka pacTBopaioT B OezaMMuayHONH BOAEe B MepHOH KonGe
BMeCTHMOCTBIO 1000 cM’.

8.2.8 Tpunox B, BogHbIH pacTBOp ¢ MaccoBoR KoHUeHTpanue# 500 r/mv’.

10 r rApOOKHCH HATpUA PacTBOPAKOT B 60 cM’ GesaMmuauHoit Bogel. K nonyuennomy
pactBopy noGasnaior 50 r Tpusoxa B 1 gosoaar oo 100 om’.

8.2.9 Kanuii-HaTpu#t BHHHOKHCIEBIN, BOXHBIH PacTBOp, C MacCOBOH KOHLEHTpauuei
500 r/m’.

PactBopstoT 50 r conu B GesaMMHa4dHOM BoAe, AoBoAsT 00BEM TOH xe Bomoit mo 100
cM’. TlomydeHHBIH pacTBOp KHOATAT IO HCYE3HOBEHHS pEeakuMH Ha aMMHaK. 3aTeM
OXMTaXAAIOT U XOBOAAT 1o 100 oM’ Ge3aMMHuauHON BOJOM.

8.2.10 Hatpuit cepHOBaTHCTOKHCIEBL, BOOHBI! pacTBOp, C MacCOBOM KOHLEHTpauueH
3,5 r/am’.

3,5 r CepHOBATHCTOKUCIIOTO HATPUA PACTBOPAIOT B 6e3aMMuavHoOM BoJe 1 pasbaBiiioT
TaKo# xe Bojo# xo 1 aM’,

8.2.11 BopHast KHCJIOTa, BOJHEI PACTBOP, C MacCOBOH KoHIEHTpanuel 40 r/oM’,

Pacteopsior 40 r GopHOM KHCIOTH B Ge3aMMHaYHOM BOAE M pasbaBiIfIOT TAaKOM e
Bogo# o 1 av’.

8.2.12 Cepras kucnoTa, BOAHbIH pacTBop KoHUeHTpauuu C (1/2 H,S0,) = 1 Mons/nm®
(1 n).

27,3 oM’ cepuolt kucnotsl, mnl,84 r/cM® BHOCAT HEGONBIEMH TOPUMAMH IpH
nepemeinBanHuy B 150-200 cm® Gesammuausoll BoAE! B MepHYI0 konby BMecTHMOCTEIO 1000

oM.
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8.2.13 'uapoKcHA HAaTpHs, PpacTBOp ¢ MAccoBOl foneit 40%.

40 r ruAPOKCHIA HATPHS PAcTBOPSIOT B 60 cM® GesaMMuaqHOM BOAEL

8.2.14 I'uppokcux HaTpHd, pacTBOP ¢ MaccoBoit goneit 25%.

25 r rHApOKCHAA HATPHS pacTBOPAIOT B 75 cM® Ge3aMMuauHON BOJEL.

8.2.15 I'uapoxcHn HaTpus, BoAHEI! pacTBop kKonuenTpauuu C (NaOH) = 1 mons/oM’.

40 r rHAPOKCHEA HATPHA PAacTBOPAIT B MEpHOH konGe BMectumocTeio 1000 ov’ B
6e3aMMHauHOl Boze.

9 ITocTpoenue rpagyapoBOMHOr0 rpaguxa

B psaa Meprbix ko6 Bmectumoctsio 50 eM® BrOCAT 1,0; 2,0; 3,0; 4,0; 6,0; 8,0; 10,0;
12,0 cM® paGodero rpaTyHpOBOMHOIO PACTBOPa HOHOB aMMOHHSA, pa3BaBiad NPUMEPHO A0
IONOBHHE! KONOBI GesamMuauHo#l BomoH, mpubapiaor 0,5 cM® pacTBOpa Kasmus-HATpHSA
BHHHOKHCJIOT'O WIIH TpHiIoHa B, mepemenmuBaroT, 3aTeM Xo6asiaor 1 cM® peaxrusa Heccrepa,
NOBOZAT [0 MeTKH Ge3aMMHavyHOH BOZOH M CHOBa MepeMemuBaloT. IlonyyaroT pacTBOpEHI C
KOHLEeHTpanusaMu  uoHoB ammonus 0,1; 0,2; 0,3; 04; 0,6; 0,8; 1,0; 1,2 mr/md’,
COOTBETCTBEHHO. ONHOBpEMEHHO FOTOBHTCA XonocTas npoGa: B MepHyIO Kouby
BMECTHMOCTBIO 50 cM®, HaNONOBHHY 3allONHEHHYIO Ge3aMMmadHoM Bogod, BHocar 0,5 cM®
pacTBoOpa KaluA-HaTpUsS BHHHOKHCIIOrO WM TpuioHa B, 1 cM® peaxrusa Heccnepa, nosomat
JIo MeTku OesaMMua4HO# Bonoi, nepemerunBaiooT. Yeped 10 MHHYT H3MEPSIOT ONTHYECKYIO
IVIOTHOCTh MONYYEHHBIX PacTBOPOB B KIOBETE C TOJILIHHON ONTHYECKOTO CJIOS 3 CM IIpH
BbIOpaHHOR INIMHE BOJHEI U3 uamnaszoHa oT 425 HM go 440 HM Ha cnexTpodoToMeTpe WK
¢oToanekTpokonopaMeTpe. B KauecTBe pacTBOpa CpaBHEHHS WCIONB3yeTcs GesaMmuadHas
Bofa. I'pasynpoBOYHBI rpaQuK CTPOAT B KOOpAMHATAX: ONTHYECKas IJIOTHOCTh - MaccoBas
KOHIIEHTpalMsA HOHOB aMMoHus B oToMeTpupyeMoii mpoGe.

10 BeinonHenne n3mMepenuid

OnpexneneHne a3oTa aMMOHHITHOTO B CTOYHBIX BOJAX HPOM3BOXHTCA OOHHM M3 OBYX
crnoco6oB:

10.1 Onpenenenre 63 OTTOHKH (TIPH OTCYTCTBHH MEIIAIOMMX IpUMeceit).

B MepHylo xonfy BMECTHMOCTHIO 50 cM’ IIOMEIIAlOT TaKoe KOJHYECTBO
GUIBTPOBaHHOM CTOYHOM BoAbI, UTOGHI B Helt comepxanock He Gonee 0,06 Mr HoHOB
avMMonud, mpwimbaior 0,5 cM’ pacTBOpa KaIMS-HATPHS BHUHHOKMCNOrO MW TpunoHa b,
IepeMelmnBaoT, 3aTeM mobaBnaor 1 oM’ peaxtna Heccnepa, HOBORAT HO METKH
6e3aMMuauHON BOHOH H nepemewmnBaioT. OZHOBPEMEHHO TOTOBAT XOJNOCTYIO mpoby H
NOCTYIAIOT Kak B IL.9.

10.2 Onpenenenne ¢ OTroHKO# (TP HATHYAH MELIAFOINX MIpHMecei).

OTroHKy aMMHaKa 43 BOABI, COJAEpXKALICH JIETKO THAPalH3yeMBIE OpraEMYECKHe
coequHeHus, nposoxat npu pH=7,4, nobasnas k npobe docharueit 6ydepHsii pacteop. B
NPUCYTCTBHH IMAHAaTOB H OGOJBIIMHCTBA a30TCOAEPXKALIMX OPraHHYECKHX COCHMHEHHMH
clienyeT HCrosb3osaTh GoparHeli 6ydeprsiit pactBop pH=9,5. IIpu HeobxomumocTH aHaTH3a
CTOYHBIX BOJ NpEANpHATAH, OCOPYAYIOMMX B Tpoilecce HPOM3BOACTBA  (EHONBI
(cGpacbiBaroique ()eHONM COAEpXNAIME CTOYHBIC BOABI), K Npobc m0GaBiAOT pacTBOp
THAPOKCHZA HaTpHA ¢ MaccoBoii moneit 40% go pH = 9,5. Ecnu npHCYTCTBYIOT BEINECTBa,
THAPONUIYIOLINECS B MIENOYHOM Cpeie, TO OTFOHKY HaJ0 NPOBECTH NBAXABI: CHAvYana MpH
pH=7,4, cobupas oTroH B pa36aBNECHHBIH PacTBOP CEPHOM KHCIOTHI, IOTOM MOIUIENOYHTD
3TOT OTIOH JO CHJIBHOLIENOYHOMN peakiid H OTOTHATh NOBTOPHO, cOOHpas OTrOH B pacTBOp
60pHOM KHCOTHI WM 6e3aMMHAYHYIO BOAY.
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ITeperonxy HccneayeMeIx npoG NpOBOAAT B KOMHATe, BO3AYX KOTOPOM HE CONEPHHT
amMmuaka, Ecnu npobGa comepxuT GONBIIOE KOAMYECTBO B3BEINEHHBIX BEIIECTB WIIH
Hed)TEIPOAYKTOB, e& NpexBapUTENEHO GHILTPYIOT yepes GuisTp “Genas neHTa”.

B xon6y ana orrona momemaioT 400 cv’® aHaM3MpyeMoli mpo6El WM OTroHa IpH
pH=7,4 umn MeHpmmii oOBEM, noBemeHHEHT a0 400 cM® GesammmauHoOi Bozoft. B
3aBHCHMOCTH OT INpeinojiaraéMbIX 3arpA3HEHHH 3aTeM NpHiauBaioT 25 cm® 6ydepHoro
pacteopa pH=9,5 mmu 20 cM’ pacTBOpa rHEpPOKCHAA HaTpHd ¢ MaccoBoit monedl 40%. B
NpHEMHUK HanuBaloT 50 cM’ pacTBOpa GOPHOK KUCIOTH U YCTAHABIUBAIOT 06HEM KHIKOCTH
TaK, YTOOBI KOHeL XOJORMILHMKAa ObUI MOrpyKeH B Hed, nobaBisd NMpH HEOOXOAHMOCTH
6esammuaunyro Boxy. OTroHmIOT mpumepHo 300 oM’ XXHMIKOCTH, OTFOH KOJHMYECTBEHHO
IEPEHOCAT B MEpHYI0 Kosiby BMecTHMOCTEIO 500 cM’, H0GABILIIOT BOMHEIA PacTBOp CEpHOMH
kuenotsl  konuentpammu C (1/2 H,S0,) = 1 mons/oM® mo pH = 6 1 pas6apisioT 40 METKH
6e3amMmHavHOMN BOJOH.

OT6HparoT aIMKBOTY aHAIH3HpyeMoH poOk! u Hanee moctynaiooT Kak B 10.1.

11 Beruucnenue 1 opopmiieHnE pe3yJIbTaTOB H3MeEpeHHH

11.1 Pacuét MaccoBO# KOHIICHTPALWH aMMOHHHHOTO a30Ta, BRIPAXKEHHOM B MI/aM>, B
uccrenyemoit npobe BoAsI NPOBOAAT IO HopMyIIe:

c 0,78K-AD-50-V,
vV,
rae: K - K030 QHIHEHT rpaXypOBOYHOTO rpaduka;
AD - onruyeckas IIOTHOCTE paboyeit MpOOHI 32 BEIYETOM XOJOCTOl MPOOLI;
Vv, - 00BEM CTOYHOH BOARL, B3ATOM INA OTrOHa, CM’;
V, - 00béM mucTisTa (OTroHa), cM>;
V; - 4acTh 06B&Ma MUCTHILIATA (OTFOHA), B3ATad JUIA aHANM34, CM;

0,78 - ko3¢pHIMEHT mepecyeTa H3 KOHLEHTPAlHH IT0 HOHAM aMMOHHS B
KOHLEHTPAIHIO 10 aMMOHHIHOMY a30Ty.

G
K=—w—t
D pa6 .~ D o
rae: Cr - MaccoBasi KOHLEHTpAIHA HOHOB aMMOHHS B i-ToH TOuKe rpaduka, Mr/mM’;
D, - onTHYecKas IIOTHOCTh Ha rpaduKe JUis 3TOH TOUKH;
D,, - ONTHYeCKad IIOTHOCTH Ha rpaduke it Cr=0 mr/mm’.

11.2  Popma npeacTaBieHuA pe3yAbTaTOB H3MEPEHHIA.

PesynbraThl H3MepeHHS MacCOBOM KOHIEHTPaLlMM aMMOHHMHOIO asoTa B
aHAIM3MPYeMBIX TNpo6ax CTOYHOM BOABI B JIOKYMEHTaX, MNPEXYCMATPHBAIOIMHX HX
HCNOJIB30BaHHE, NPEJCTaBIfIOT B BHIC:

C + 4, mr/aM’ ipu P=0,95
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12 KoHTpoab TOYHOCTH H3MepeHumik

12.1 OnepaTHBHEI KOHTPONb BOCIIPOB3BOAMMOCTH.

O6pa3uaMu A KOHTPOJIA ABASIOTCA pealbHble MPOOHI CTOYHOM BOAL.

O6seM oToOpaHHOH NpoGH AjiA KOHTPOJA JOJDKEH COOTBETCTBOBATH YABOCHHOMY
06bemy, HeobxonMMOMY VLA IPOBENCHHA aHANM3a Mo Meroauke. OToGpaHHEI 06beM AENAT
Ha IBe PAaBHEIC Y4CTH H AHAJNH3HPYIOT B TOYHOM COOTBETCTBHH C IIPOIMCBHIO METOIMKH.
Hamepenns npo6 nposoasT mibo B pasHoe BpeMs, ¢ COOMIOASHNEM CPOKOB XpaHeHHs Npob
BOJEL, KOO ABa aHanuTHKA. [(Ba pesynbTaTa He QOIDKHBI OTAHYATLCA APYT OT Apyra Gonbiue,
4eM Ha BENHYHHY HOPMATHBA ONEPATUBHOTO KOHTPONS BOCHPOM3BOAMMOCTH. 3HaueHHS
HOPMATHBA ONEPATHBHOIO KOHTPOJIA BOCNpou3BoauMocTy (D) npuseaeHs! B Tabiuie 2.

Tabmuna 2.
Jnana3on usMepenuit Hopmarus onepaTuBHOro
MacCOBO}M KOHLEHTpALHH KOHTPOJIA BOCTIPOU3BOAUMOCTH
aMMOHUHHOrO a30Ta, (HOHOB aMMOHHS), D,

C, mr/mM’ mr/m®  P=0,95
ot 0,15 mo 1,2 (ot 0.2 5o 1.5) D=0,36C

cB. 1,2 no 60 (cB.1.5 o 80) D=0,13C+0,28
cB. 60 no 120 (cB. 80 o 150) D=0,13C

12.2  OnepatuBHbI KOHTPONb TOYHOCTH PE3yIBTATOB H3MEPEHHMIA.

OnepaTuBHEIR KOHTPOJL TOYHOCTH OCYIIECTBNAETCS METONOM HO0aBOK ¢
ucrons30BaHueM npo6 crouwnoit Bomel. B kauecTBe 00GaBOK HCHMONB3YIOTCS PAcTBOPEL,
npurotosieHHble U3 'CO coctaBa BOJAHEIX PacTBOPOB MOHOB aMMOHMA. BennunHa mobasku
pacCUMTBIBAETCA TAKHM 00pa3soM, YTOOBI MONY4eHHOE MOCNe BBEACHHA N00aBKH 3HaucHHE
MaccoBO# KOHLEHTPAIlUY aMMOHHHOro a301a (HOHOB aMMOHHA) B 11pobe (C) yaoBneTBOpAIO
YCIIOBHIO :

Cx=(1,5+3)Cp,

roe Cp - MaccoBas KOHLEHTpallis aMMOHHIHOro a3ora (MOHOB aMMOHMA) B nipobe no
BBEJICHHs H0OaBKH;

Ck - momydeHHOE focne BRefieHMs ROOaBKM 3HAYCHWE MAacCOBOH KOHLEHTpaLUU
aMMOHHHHOrO a30Ta (HOHOB aMMOHHS), MI/M’,

AHanu3 npo6kl ¢ 100aBKO# IPON3BOAAT B TEX XKE YCIOBHSAX, YTO H HCXOAHOH NpOGkI.

Pe3ynprarbl KOHTPOJA NpPH3HAIOTCA YAOBIECTBOPUTCIBHBIMH, €CIIH BBINOJIHACTCS
YC/IOBHE:

[Ck-C, -C)| <K,
roe Cp - DeHCTBHTENBHOE 3HAYEHHE MAacCOBOM KOHLEHTpPAllMH aMMOHHHHOIO as3oTa

(noHOB aMMOHH#) B no6GaBKe;
K - HOpMaTHB ONEPaTHBHOrO KOHTPOJA TOYHOCTH.
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3HaueHHa HOpMaTHBa OICPAaTHBHOIO KOHTPOJA TOYHOCTH PACCYHUTHIBAIOTCA HO

tdopmyie:
K =084 +(a,),

rae A, A, - 3HaYCHHE XapaKTEPUCTHK INOIPEIIHOCTH, COOTBETCTBYIOLIHE MacCOBO
KOHIEHTPallHH aMMOHMITHOTO a30Ta (HOHOB aMMOHHSA) B Npobe ¢ gobaeko#t u npoGe Ges
no6GaBkH, IpHUBeAeHHEIE B Tabnnue 1.

Ilpn mpeBBILEHHH HOPMATHBA ONEPATHBHOrO KOHTPONS TOYHOCTH 3KCIEPUMEHT
NOBTOPSAIOT. B cnyyae IOBTOPHOrO mNpeBbIlIeHHSs HOpMATHBA K BBICHAIOT IIPUYHHEL,
NPUBOAAIINE K HEYHOBJICTBOPUTEIBHLIM pe3yNbTaTaM KOHTPONS H pEIIaloT BOIPOC O
LeecO00Pa3sHOCTH HCIIONB30BaHUSA BHEAPAEMO METOIHKH.

ITeproAHYHOCTE HPOBENCHHS OMNEPATHBHOrO KOHTPOJA BOCHPOM3BOAUMOCTH M
TOYHOCTH PpE3YJIbTATOB M3MEPEHHMH YCTaHABIMBacTCA WHAWBHAYAIBHO MU KaKAOH
nabopaTtopuH B COOTBEICTBMM C JOKYMEHTaMH IO BHYTpHIaGOPATOPHOMY KOHTDOJIIO
KayecTBa pPe3yNbTATOB aHANH3a C Y4YETOM KOJHYECTBA BHINMOJHAEMBIX W3MEpeHMH B
KOHTPONUPYeMBIil IEpHo,.



M3MEHEHUS

K METOJIHKE BHIOJTHEHHA H3MEPEeHHH MaccoBO KOHICHTPaLHH aMMOHHIHOrO a30Ta ¢
peaxtaBoM Hecciepa hoToMeTpHYECKHM METOROM B CTOMHBIX BOJAX
1B 2.04.49-97 «A»

B paspene 2 HCKIOUHTH nocheanuit ab3air.
B mynkr 11.1 no6Gasurs crnegyromee:

Ipu Heob6xomuMOCTH NMPOBEPKH NPHEMIIEMOCTH Pe3yAbTaTOB M3MEPEHMIl B YCIOBHSX
TIOBTOPAEMOCTH (HanprMep, 1o TpeOOBAHMIO 3aKa3UNKa WM B ClIydae aHANH3a CIOXHEIX Npo6)
NONyYaloT ABa pe3ynbTaTa W3MepeHud MaccoBOH KOHIEHTPALMH aMMOHUIHOroO a3sota (HOHOB
aMMOHHS) B npobGax CTOYHBIX BOA No pasmeny 10 B ycnoBusx nosropseMoctH. IIpoeepsioT
OPHEMIIEMOCTD Pe3YNITAaTOB H3MEPEHHH ¢; M ¢;, CPaBHHBas PacXOXKACHHE MEKIAY HHMH C
NpPeaenoM TOBTOPAEMOCTH r (cM. Tabmuiy 2). Ecnu monyderHoe 3HaYCHHE pacXOXIEHHS He
TNPEBBIACT NMpelena NOBTOPAEMOCTH, TO 3a PE3YJbTaT M3MEpEHHH MacCOBOM KOHIEHTpauuy
aMMOHHITHOTO a30Ta (HOHOB aMMOHHS) B Ipobe CTOYHOM BOJBI NPUHHUMAIOT CPEAHEE U3 JBYX
HONYYEHHBIX 3HAYCHHI! ¢, ¥ ¢2. B MpoTHBHOM Ciiyyae mponeAypy MOBTOPSIOT.

TTynkr 12.1 M3n0XuUTH B crenyrowmeif penakmmn:
12.1 KoHTpons craGuiIbHOCTH pe3ynbTaToB H3MEpEHHi

KonTpons cTaGHIBHOCTH pe3y/nbTaTOB H3MEPEHMH B J1abopaTOpPHM OCYIIECTBIAIOT IO
T'OCT P UCO 5725-6, pasmen 6, UCIIONB3yS METOABI KOHTpOJIA CTAGHIBHOCTH CTaHIAPTHOTO
OTKJIOHEHHA NPOMEXKYTOYHON NpPEeLUU3HOHHOCTH KM KOHTPOJA CTabHIBHOCTH NpaBHIBHOCTH
pytuHHOro aHanusa. CpenctBo KoHTpoas rotoBir u3 I'CO cocraBa BOAHBIX DPacTBOPOB
aMMOHUIMHOTO a30Ta (MOHOB aMMOHHA) H JWCTHUIMPOBAHHOH BOJHI M aHANM3MPYIOT COIJIACHO
pasgeny 10. Ilpm mOCTpOGHWMM KOHTPONBHEIX KAapT IJIs pacyera MNpERenoB ACHCTBHA H
NpPEeAyNpexAeHUs HCMONB3YIOT 3HAYeHHS CTAHOAPTHBIX OTKIOHEHMH I[IPOMEXYTOYHOM
IPEUM3NOHHOCTH IIPH PasNuYUaX N0 (akTopaM «BpeMs», «Oneparopy, «obopyldoBaHHE,
MpUBEAEHHEBIE B Tabmuue 2.

Tabnuua 2

CraHapTHOE OTKJIOHEHHE
IIPOMEKYTOYHOM NPELIH3HOHHOCTH
(npu pasnuyusx no daxropam
«BpeMs», «OTIEepaTopy,
«060pyIOBAHHEY), OYT.0.E), MI/IM

Jluana3son usMepeHuit

MaccoBOH KOHNEHTpalyl Ipenen nosTopsemocTy
aMMOHMUI{HOrO a30Ta, (Psxoaoa r, Mr/av’

aMMOHHS), MI/oM

ot 0,15 o 1,2 (o1 0,2 mo 1,5) 0,26C 0,13C
¢B. 1,2 mo 60 (cB. 1,5 no 80) 0,09C+0,2 0,05C +0,1
cB. 60 0 120 (cB. 80 mo 150) 0,09C 0,05C

[Ipu HEyNOBNETBOPHTENBHBIX pEe3yNbTaTaX KOHTPOJS, HANpUMEp, NPEBBILICHHE Tpeaena
HOeHCTBUS UMY PEryNsApHOE NpPEeBBILECHNE NpeaeNa NpenyNpexXaeHus, BECHAIOT NPUUMHBI 3THX

OTK/IOHEHHH, B TOM YHCJ€ MOBTOPAIOT IPajyHpOBKY mpuOOpa, MPOBOJAT CMEHY DPEaKTHBOB,
npoBepsioT pabory oneparopa.




[leproaMyHOCTE NPOBENEHHA KOHTPONA CTaGHIBHOCTH DE3YBTATOB H3MEPEHHH
YCTaHABNMBAIOT HHAHBHAYANLHO IS KaXIOH 1aBOpaToOpHM B COOTBETCTBHH ¢ JIOKYMCHTAMH
10 BHYTpH1ab0paTOpHOMY KOHTPOJIO Ka4ecTBa Pe3y/bTaTOB aHAIH3a.

IlepBoe npennoxkerne myHkTa 12.2 3aMEHHTD Ha ClIEAYIOILEE:

[Ipu BHEApeHMH METOMMKH B NpPAKTHKY PaGOTH JIaGOpaTopmy NpOBOAAT KOHTPOJB
TOYHOCTH pe3yNLTATOB H3MepeHmii MaccOBOH KOHUEHTpanMuW aMMOHuUHOro asora (MOHOB
aMMOHH1), HCNONb3YA METOA N06aBOK B IEPOGH! CTOUHEIX BOJI, AHANH3HPYEMEIX B JIaG0paTOpHH.

®opmyay Ck = (1,5 + 3)Cp 3amennTs Ha ciegyromyio Ck = (1,5 + 2)Cp.
Tocneaunii ab3an nyHkTa 12.2 3aMEHHTD CIEAYIONUIHM:

Tocne Baenpenus MBU 8 npaxruky paGorsl naGopaTtopu NpH HEOGXOAUMOCTH POBEPKH
NPHEMNIEMOCTH pPE3yNbTAaTOB H3MEpeHHl, NONYYECHHBLIX B YCHOBHAX BOCIPOH3BOAMMOCTH,
MOpPOBOAAT MEXNA00paTOPHBIC CPaBHUTENbHBIC HCIILITAHMSA C HCIOJL30BAHHEM HAHHON METONHKH
JUIs OLEHKH CTAaHAAPTHOrO OTKJIOHEHHS BOCHPOM3BOAUMOCTH (CM. mpunoxeHue A). B cmydae
HEBO3MO)XHOCTH OpraHHM3aIMH MCEXUIab0paTOPHEIX CPaBHHTENBHBIX HCHBITaHHH JOIycKaeTcs,
cornacHo MU 2336-2002, oneHHTs 3HAYEHAE CTAHAAPTHOTO OTKIOHEHHS BOCIPOH3BOXMMOCTH,
o, no gopmyne: ogr = 1,2 - oyr0.5. IIpoBEpKY NpHEMIEMOCTH pe3y/bTATOB M3MEPEHHH B
YCJIOBHAX BocmponsBoauMocTH ocymecTioT no OCT P UCO 5725-6-2002, myskr 5.3.

Conocrtasnenue aBTEPHATHBHBIX MeToJ0B H3MepeHuit NIPOBORAT o
T'OCT P UCO 5725-6-2002, pa3zen 8.



Ientp Uccnenopanus u Konrpoaa Boast
aKKpeauToBaH B CHCTEME AKKPEAHTALRE ananuTuteckux aGopatopuit (LeHTpoB)
Toccranpapra Poccuu, M Focpeecrpa POCC RU.0001.510045

Merponoriyeckan cyxk6a aKKPEAHTOBAHA HA NPABO ATTECTAUHH METOIHK BhIMOMHEHHS
H3MepeHHit i IPOBEACHHA METPOJIOTHYECKOH SKCNEPTHIL! AOKYMEHTOB, N locpeectpa 01.00031-97

199034, Cauxr-IlerepGypr, Yuusepcurerckas Hab., 7/9
Daxc (812)274-6641

CBUIETEJIbBCTBO

0 MeTpooruyecKoi aTrecTauuu
METOAMKH BbIOJHEHHS H3MEPEHHUI MACCOBOH KOHLIEHTPaLMU
aMMOHMIiHOro a30Ta ¢ peakTusoM Hecciepa
(oTOMETPHYECKHM METOAOM B CTOMHBIX BOJAX
I1B 2.04.49-97 “A”

Metonyka BbINONHEHHs H3MEPEHUI MAaCCOBOH KOHLEHTPAaLUHUX aMMOHMIAHOIO a30Ta ¢
peaktHBoM Hecciiepa ¢oToMerpuyeckumM METOLOM B CTOUHBIX BOXAX,

paspaGoTanHas LIeHTpOM Mccieiopanus ¥ KoHTpoia Bosb! (CanxT-Tletepbypr),

periaMeHTHpPOBaHHAs B JOKyMeHTe: “MeTomuKa BBINOJHEHHS HW3MEPEHMH  MAaccoBOH
KOHLEHTPaUHH aMMOHHIHOTO a30Ta ¢ peakTuBoM Heccnepa goToMerpHyeckuM METONOM B
croyHbix Bogax” ( LIB 2.04.49-97”A"),

arTectoBaHa B cooTBercTBUH ¢ OCT P 8.563.

ATTecTallus OCYIIECTBIICHA MO PE3YNbTAaTaM 3KCIEPUMEHTANLHOrO Ucciienosanus MBU,
NpOBeZIeHHOrO B 1991 rofly B AvanasoHe H3MEPEHMI MacCORBON KOHUEHTPAUHH aMMOHHItHOrO
as3ota (MOHOB aMMOHHus) oT 1,2 mo 120 (or 1,5 mo 150) mMr/mM® u no pe3yabTaram
BHYTpWIabOPaTOPHOrO KOHTPOJIS BOCIPOU3BOAUMOCTH M TOYHOCTH PE3YJILTATOB H3MEPEHUI,
BbINOJIHEHHBIX 1o MBH B 1997 romy B Ouanasone M3MepeHHH MaccoBOM KOHLEHTPALWH
aMMOHHMHHOTO a30Ta (HOMHOB aMMOHHA) 0T 0,15 no 120 (o1 0,2 oo 150) Mr/mm3.

B pesynnTare aTTecTalMM yCTaHOBIEHO, uTo MBU COOTBETCTBYET NMpPEeAbLABIASMbIM K

Heil  meTponoruyeckum  TpeOOBaHWAM W oOnagaer  CACAYIOUMMH  OCHOBHBIMM
METPONOTHIECKUMH XapaKTEPUCTUKAMM:

Huana3on usMepeHut MaccoBoi XapaxkTepHCcTHKa NOTPELIHOCTH
KOHLEHTpauuy aMMOHHIHOrO a3oTa (rpaHuubl HHTEPBAJIA, B KOTOPOM
(vioHOB ammonus), C, mr/om3 TOrPEIHOCTb HAXOANTCSA C 3alaBHON
BEPOSITHOCTHIO)
A, Mr/mmd
or 0,15 mo 1,2 (ot 0,2 no 1,5) 0,25C
¢B. 1,2 1o 60 (cB. 1,5 no 80) 0,09C+0,2
¢B. 60 mo 120 (g_g-:.z&O no 150) 0,09C

CaunertenscTBO BEIAHO: “_28 "  guBaps __1998T.

Hdupexrop H.I1. Ywaxos

I'naBublit MeTPOX, % C.A.Busorpaznos



Hpunoxenne A

(uadopmanmonHoOe)

Pesy/bTaThl MeKaGOPATOPHBIX CPABHUTENBHBIX HCHBITAHHI
OlLeHKN CTAHAAPTHHIX OTKJIOHEHNH NOBTOPSKEMOCTH H BOCIPOH3BOAHMOCTH

B Tabmume A.l npencTaBiueHn HaHHBIE [0 pe3ynbTaTaM MexNaGopaTopHBIX
cpaBHHTENBHEIX McnbTanni (MCH), nposeaennbix Opratom no axkpeautaunu LHHUKB cpepu
aKKpPeNWTOBaHHEIX Jnabopatropuli B o6pabGoTaHHEIX B COOTBETCTBHH ¢ m. 7.4
['OCT P UCO 5725-2-2002. IpexncraBieHHbIC AaHHEIE HE NPUMEHHMBI 1A 0GOGIICHHIH.

Tabmuua A.1
HaumenoBanue ﬁ‘g& p n Y, Sry Sr, SR, SR,
obpasua mr/mv® | mr/md % Mr/am> %
Kowrponststh | 09 199004 | 13 |1 | 073 - - | 004 |53
oGpasen
Komrpomomutlt | 0707 1996 [ 12 |2 | 25 | o008 | 3 0,10 | 40
obpaser

P — Konudectso saboparopuii;

1 — KOJIMYECTBO U3MEPEHMUHH, TOTYyYEHHBIX B KaXI0i J1abopaTopHH;

y — ob1ee cpefiHee 3HAYCHHE MacCOBOM KOHLIEHTpAHK a30Ta aMMOHHIHOIO B 06pasle;
S, — OLICHKA CTAHAAPTHOrO OTKJIOHEHHA NOBTOPSEMOCTH Pe3yNLTaTOB H3MEPEHHUH;

SR — OLIEHKA CTRHAAPTHOTO OTKJIOHEHHA BOCIIPOH3BOAMMOCTH PE3yJbTATOB H3MEPEHHI.

COTI'JTACOBAHO:

3aMecTHTeND qUpEKTOpa ({/f «—C.A. Bunorpajyos
Hauanpux JIXMAB (/ JLIO. Jlykpsiynkopa
Hauansank OM 7 JI.C. KotoBa
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