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PyKOBOACTBO no 3Kcnnyarn u1111 (P3) npM tta:3HaL1etto Ami H3y4eHHH ycTpoi-lcTBa , 

npHHUHnOB AeHCTBHH , KOI-ICTpyKUHH a HaJI H3a-ropoB n OjJTaTHBHbl X cepHH 

AHl1OH 7000 (Aanee - np116opb1) c ueJiblO 11x npaBHJibHOH 3Kcnnyarnu1rn . 

K p a6oTe C np116opaMM AOnyCKalOTCH JIHUa co cpeAHeTeX HHLl eCKH M HJIH 

Bbl CWHM o6p a30BaHHeM , H3Y4HBWHe HX 3 KCnJ1yarn u1101-11-1y10 AOKyMeHTaUHIO (3,ll.) , 

3,ll. HCnOJib3yeMb l X B pa6oTe AaT4HKOB nepB114HOH HHQ)OpMaUHM (AaTLIHKOB) H 

BJiaAeIOl.l.\He TeXHMI<OH H3Mepe l·IH H B o6nacrnx noTeHUMOMeTpHH , KOHAYI<TOMeTpHM H 

aM n epoMeTp1111. 

P3 11 ApyraH KOMnJieKTl-!aH 3,ll. COAep )l(aT He06XOAHMblH o6beM CBeAe irnH AJIH 

OCBOeHH.51 H npaBHJlbl-lOH 3KCn nyaTaUHH JII060H MOAHcjJHI<aUHH aHaJIH3a-ropoB. 

1. OITl1CAHlffi II PAliOTA 
1.1. Orn1ca1-1ue u pa6oTa np1t6op0B 

1.1.1. Ha:ma•1e11ue 

TTp116opb1 cep1111 AHHOH 7000 npeAHaJ HaL1e1-1b1 AJIH BeAeHHH cp113 11I<o­

x11Mw1ecK11x aHaJl1130B MeTOAaMH: noTe Hl..(HOMeTpHH, I<OHAYKTOMeTpHH H 

aM n e poMeTpHH . ,ll.JIH H3MepeHHH H o6pa60TI<H CHrHaJIOB n epBH L(Hb lX npeo6pa30BaTeJieH 

B np116opax HMeIOTCH 0CH0BHble cneu11aJIH3HpOBaHHbl e HJMepHTCJlbHbIC K3H3Jlbl: 

110111eHl(UOA1emp11•1ecKUii, KOIIOYKIIIOAte111p11<1ecK11ii U (IJltllepo.11te111p11•1ecK11ii. 

MoAeJi bHbIH pHA cep1111 BKJIIOLraeT B cefor KaI< OA HOnapaMeTpH4ec rrne np116opb1 

TH n a pH - MeTp , HOHOMep , KOI-IAYKTOMeTp , KHCJIOpOAOMep, HCnOJib3YIOl.l.\He TOJlbKO OAHH 

113 OCHOBl-lb!X 113Mep11TeJ1bHblX I<3 1-1 3JIOB, TaK H MHOron ap aMeTpHLieCKHe ar·raJIH3aTOpbl , 

COAep)I<al.l.\He B ce6e HeCI<OJlbKO TaKMX KaHaJIOB H AO ABaAu aTH « np116op0B» B OAI-IOH 

MOAHQ)HI<aUHM . 

Bee MOAM cjJHKal..(HH COAep )KaT BCUOMOraTCJlbllblH K3H3JI lf3Mepe,rnn 

TCMnepaTypbI. 

Ha116onee CJIO)l( l-lble np1160pbl , C aMnepOMeTpHLi eCKHM KaHaJIOM B COCTaBe, B 

Ka•teCTBe BCH0M0raTCJlbH0ro MOryT C0Aep)KaTb Kanan HJMepeHlf H a6COJlIOTHOro 

aTMOClj>epuoro A3BJlCHlfH. 

TTp116opb l OTJIH4alOTCH MaJlOH n oTpe6JIHeMOH MOl.l.\HOCTb lO, HMCIOT B03MO)I<HOCTb 

p a60Tbl OT XHMHLleCKHX HCTOLII-IHKOB TOKa. 

MaJJb1 e ra6apHTbl , Macca , speMH nporpesa , a Tal()Ke repMeTM3HpoBaHHbIH Kopnyc 

npeo6p a30BaTCJIH H 1-1amtL[H C aBTO HOM HOro nHTaHHH npeA nOJiararoT HCnOJib30Ba r-rn e 

np116op0B B n o JieBbJX ycJJOBH51X. 

BHA KJJHMaTHLieCKOro 11cn om-1e1-111H np116op0B - rpyn n a 3 no fOCT 2226 1-94. 
IlpH 3TOM: 

I ) TeMneparypa OKpy)Ka lOl.l.\CfO B03.D:yxa, cc ...... .. ... .. .. . . .. . . . ... ........... OT 5 AO 40 cc; 

HOpMaJi bHOe 3Ha4CHMe , cc .................................................... . . . . .......... . . .. 20± 5 cc ; 

2) OTI-IOCHTeJibHaH BJla)l(HOCTb B03Ayxa npH 25 cc, % ... .. .. .. ... .. ....... . He 6oJJee 90; 
3) aTMOC cjJ ep1-1oe AaBJie rrn e , KTla (MM pT. CT.) .......... . .. ... . ........ 84-106 (630 - 795); 
4) HanpmKeHHe nHTaHHH, B ........ . ....... . .................... . .. ......... .. . . . . . ....... OT 6 AO 11 ,5. 
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1.1.2. Oc1t0eub1e 111e.xuu 11ec1me xapa,anepucmu«u 

1.1.2.1. OoTeH1Vt0MeTpH•1ecKHH KaHaJJ 

1.1.2. 1.1 . ,D.11aml30H 113MepeH11ll ::ineKTpo.us11)1{yll.lei1 c11nb1 (3.LJ.C) ::ineKTpO.UHOH 

c11cTeMbI - OT M11Hyc 1200 .uo 1200 MB c ;3,11cKpeTHOCTb10 113MepeH11ll I MB. 

1.1.2. 1.2. ,D.11ana.JOH 113MepeHl1ll 3 1-iaL1e1-11111 pH (pX) - OT O .uo 14 e.u. pH c 

.UMCKpeT1-1ocTb10 113MepeH11ll 0,0 I e.u. pH (pX). 

1.1 .2. 1.3. )])iana.JoH BBO.U11Mb l X 3 I-IaL1e1-11111 1<oop.umrnThl pH11 (pX11) 

M30noTe1-1u11anbHOH T04Kl1 ::inewrpo.u1-1011 c11cTeMb l - OT O .uo IO e.u. pH (pX) c 

.u11c1<pernocTb10 0,0 I e.u. pH (pX). 

1.1.2. 1 .4. IIpe.uen .uonyc1<aeM011 ocHos1-1011 a6cornon1011 norpewHocrn 

H3Mepe1-111ll 3,D.C, MB .............. .... ...... ...... ... ...... .. ...................... . .................................. ± 2. 
1.1.2. 1.5. ITpe.uen .uonyc1<aeMOH OCHOBHOH a6cornornoi1 norpewHOCT11: 

H3MepeH11ll pH (pX) , e.u. pH ... .... . .. .... ... . .......... .. ... . ..... .... . . .. ... . . .. ... . . ... . . . ....... ± 0,02 . 
H3Mepe1-111 ll pH (pX) s cocrn13e c ::ine1<Tpo.uoM , e.u. pH (pX) ..... . ... .. ........ .... . ± 0,05. 
1.1 .2. 1.6. ITpe.uen a6comornoi1 norpe wHocrn aBTOMaTH4ec1<011 TeMnepaTypHOH 

1<0MneHcau~111 (ATK) pe3ynhTaTOl3 H3Mepe1-11111 pH , e.u. pH . .......................... . ±0,04. 
1.1.2. 1.7. Bbl 411CneHHe MOm1p1-1011 J,f MaCCOl30H KOI-ILte1-1Tpau1111 110H013 

npOM3130.U11TCll B COOTBeTCTl311H C cjiopMyJJaMH: 

M = 1 o - 11 11 <11X> (1) 

C = M • M , (2) 

l.1.2.2. Kou.uyKTOMeTpH•1ec1rni:i KauaJ1 

LI .2.2.1. IIocTO llHHall K .uaTL1M1<a 1<0M611HMposam1oro BbIHOCHOro (LI.KB- I) 
13 npe.ue1iax . ............................................... .... ....... . . . .. ............. .......... ....... .... .... ...... I ± 0,2. 

1.1.2.2.2. .LJ.11ana301-Ibl H3Mepe1Hl}I y.ueJlbl-lOH 3J1e1crpw1eC KOH npoBO,U11MOCT l1 

(Y3IT): 

- OT I 0-4 
CMI M .uo IO C M/ MC .u11c1<peTHOCTblO 113MepeIHl5I : 

I ) I 0·5 11 I 0-4 
CMI M - 13 .u11ana301-1e 3HaLiel·ll1 H OT I 0-4 

CMI M .uo 0, I CM I M ; 

2) I 0-3 11 I 0-2 CM / M - B .u11ana30He 3HaLieHl1H OT 0, l .uo I 0,0 CM / M. 

- OT 0,3• I 0-4 CM / M .uo I CM /Mc .u11c1<pen1ocTbIO 111MepeH11ll: 

3) I 0-5 11 I 0-4 CM/ M - 13 .u11ana101-1e 3l·IaLieIHIH OT I 0-4 .uo 0, I CM / M; 

4) I 0-4 
11 I 0-3 CMI M - B .u11an a30 1-1 e 3HaLieHl1H OT 0,1 .uo 1,0 CM / M. 

1.1.2.2.3 . .LJ.11aI1a30Hbl H3Mepe HHll CTeneHl1 Ml1Hepan113au1111 paCTBOpOB B 

nepecL1 eTe 1-1a xnop11cTbIH HaTp1111 (CNaC I): 
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- OT 0,5 Mr/JJ .uo 20 r / n C .u11c1<peTHOCTblO 113MepeHl1ll: 

I ) 0, I 11 I Mr/n B .u11a n a301-1e 11-iaL1e 1-11111 OT 1 .uo 999,9 Mr/n; 

2) 0,00 I M 0,01 r /n B .u11ana.J0He 1HaL1eH1111 OT 1,0 .uo 20,0 r /n. 

- OT 0,2 Mr/n .uo 2 r /J1 C .u11c1<peTHOCTblO 113MepeHHll: 

3) 0,0 I 11 0, I Mr/ n B .u11an a.J0He 1HaL1e1-11111 OT I .uo I 00,0 Mr/n ; 

4) 0, 00 I 11 0,0 l r / n 13 .u11an a301-1e 31-1a4e1-111 11 OT 0, I .uo 2,00 1-/11. 



1. 1.2.2.4. Tipe.nen .nonycKaeMOH OCHOBHOH OTHOCHTeflbHOH norpewHOCTH np11 

113Mepe1-11rn Y3 TI pacrnopoB, % 

I) .no 2 CMIM ... ............................................ .. ... ... .. ......... ......... .... .... ....... ... .. ... .. ± 2; 

2) CBb1we 2 CMI M ...................... ........ .............. .... .... .... ... ...... .. ....... .. ... ..... ........ . ± 4 ; 

(1-10 He MeHee 3Hac1eH11H HH)l(Hero npe.nena ,n11an a30Ha H3Mepe1rnH). 

l.1 .2.2 .5. Tipe,nen .nonycKaeMOH OTHOCHTen bHOH norpewHocrn ATK pe3ynbTaT0B 

H3MepeH11i1 Y3 TI pacrnopoB , % .. ... .......... ....... .... .. ........ .. .. .... ... .......... ......... .. .. ... ..... .... ± 1 
(1-10 He MeHee 3HaYeH11H HH)l(Hero npe.ner1a ,n11anaJ0Ha 11 3MepeH11H) . 

1.1.2.2.6. Tipe,nen .nonycKaeMOH OCHOBHOH OTHOCHTeflbHOH norpeWHOCTH np11 

113Mepe1-11111 CTeneH11 M11Hepan113a u1111 B nepecc1fae 1-1a xnop11CTblH HaTp11i1 , % .... .... ± 3. 

l.1.2.3. AMnepoMeTpu•1ec1mH KanaJJ 

1.1 .2.3. 1. )],11an a3oH H3Mepemrn KOHUeHTpau1111 p acrnopeHHOro K11cnopo.na - OT 

0 ,005 .no 20 Mrl ,nM3 C .D,11CKpeTHOCTblO 113MepeHl1H 0,001 11 0 ,01 Mrl ,nM3
. 

1. 1.2.3.2. )];11ana30H 113MepeHl1H npoueHTa H3CblUleHl151 )1(11,ll,KOCTH KMCnopo,noM -

OT 0 , I .no I 00 % c .n11cKpernocTb10 M3Mepe1·11151 0,0 I 11 0, I % . 

1.1 .2.3.3. Tipe.nen OCHOBHOH a6comOTHOH norpeWHOCTl1 np11 113Mepe1-11111 

1<01-1ue1•1Tpau1111 pacTBOpem1oro 1<11cnopo.na B .n~iana301-1ax: 

- OT 0,005 .no I O Mrl ,nM3 ... .. .............................. ............ .. ..... ..... ... .. ± 0, I Mrl ,nM3; 

- OT 10 .no 20 Mr/ ,nM3 ................ ......... ........ ..................................... .. ± 0 ,2 Mr/ ,nM
3
. 

1. 1.2.3.4. Tipe,nen OCHOBHOH a6comOTHOH norpewHOCTl1 np11 113MepeHl111 

npoue1-1Ta 1-1acb1UleH11H )1<11 .D,KOCTM 1<11cnopo,noM B .n11anaJ0Hax: 

- OT 0 ,2 .D,O 20 % .. .... ....... ... ....... .... ... ..... ............................. ..... .. ... .. ......... ± 0 ,2 %; 

- OT 20 .no I 00 % .... ...... .. .. ...... .... .... ...... ...... ............ .... ...... ..... ..... ...... ....... ± 1,0 % . 

l.1.2 .3.5. Tipe.nen .nonyc1<aeMOH OTHOC11TenbHOH norpew1-1ocT11 ATK 

pe3yn bTaTOB 113MepeH11i1 , % .... ................................... ....... .... .... .. ...... ...... ... ... .......... ± 3,0. 

1.1.2.4. KauaJJ HJMepe1rnn TeMnepaTypb1 

1.1 .2.4. 1. ,[(11ana301-1 113Mepe1·11151 TeMnepaTypb1: 

- ,naTLIJ1KOM )],KB- I ........... ..... .... ...... ... .... OTO.no 50 ° C C .n11c1<peTHOCTblO 0, I °C; 

- .D,3FIMKOM )],T3 ... .. .... ... ....... .. .. .. .... ......... 0T O .D,O 40 ° C C .D,11Cl<peTHOCTblO 0, I °C; 

- ,naTYMKOM ,n:T l ......................... ...... ..... oT O .no 100 °Cc ,n11C1<peTHOCTb10 0, I 0 C. 
1. 1.2.4.2. Tipe,nen .nonyc1<aeMOH OCHOBHOH a6COJIJOTHOH norpeWHOCTH 

113MepeHl151 TeMnepaTypbl , °C .. ..... .. ....... ... ... ... ..... ......... ... ... .. ... .. ...... .... .................... ± 0 ,3. 

1.1.2.5. KaHaJJ H3Mepe1rnn a6comonrnro aTMoc4>ep1rnro ,naBJICHHH 

1.1.2.5. 1. )];11ana30H 113MepeHMH , KITA (MM J)T.CT.) ....... ..... OT 84 .no 106 (630 - 795) 

c ,n11cKpeTHOCTb10 0,1dla ( I MM pT.CT.) . 

1. 1.2.5.2. Tipe.nen .nonycKaeMOH OCHOBHOH a6comOTHOH norpeWHOCTl1 

113MepeHMH a6com-OTHOro aTMOCcpepl·IOfO ,nasneHl1JI , KTia (MM pT. CT.) .......... . ± 0,3 (3 ,5). 

1. 1.2.6. KaHan CBH311 

1. 1.2.6 .1 . TipOTOKOn CB51 311 C nepCOH3flbHblM KOMnblOTepoM (TIK) COOTBeTCTByeT 

crnH,napTy RS-232C. 

C11rnan 611nonHpHblH OTHOCMTenbHO Hynesoro ypOBHH 11 MMeeT cne,nyl-Ollll1e 

napaMeTpb1: 
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I ) nOJl O)KJ-ITeJlbHblH y poBe Hb - He Me1-1ee 4, 75 8 ; 
2) oTpHUaTeJJbHbJH y p0Be 1-1b - He 6oJJee MHHyc 4,75 B. 

1.1 .2.6.2. TTpOTOKOJI o6ecneLJJ-IBaeT n ep e.[(a4y 3Kpal-lHbl X .[(aHHblX. 

1.1.3. Coc111aa np116opo11 
Tip116opbi COCT051T 113 npeo6p a30BaTeJ151 ~I .[(aTLJJ,ll(a: KOM6H1-111p0Ba1-11-1oro 

BblHOCl·IOro npOBO.[(HM OCTM pacrnopa H TeM n epaTypb l )],KB HJIH TeM nepa-rypbt )],T. 
8 3aBHCHMOCTl1 OT qiyHKL(HO I-JaJlbHOro l·l a3 1-Ja4eHH51 npeo6p a30BaTeJl H MoryT 

CO.[(ep>KaTb B 11pOH3B0JlbHbl X C04eTaJ-IH51X H KOJJJ-ILJeCTBe OCHOBHbJe H3Mep HTeJJbHble 

KaHaJJb l .[(JJ 51 Tp ex MeT0.[(0B H3Mep e HHH . 

Ka1-iaJJ 113Mep e HH 51 Te Mne p a-rypbi 51BJ151eTC51 o6513aTeJJbHOH COCTaBJl51lOll(eM BCex 

6e3 HCKJlH)L!e l·IH51 M0.[(11qrn1<al(HH np116op0B M 0611.(HM .[(Jl51 mo6oro 4HCJla OCHOB l·lbl X 

113MepHTeJlb Hbl X J<aHaJJOB. 

K a 1-1an H3MepeHH51 a6comon1oro aTMocctiepHoro .[(aBJJeHH H 5JBJJ5leTC51 

COCTaBrnllOll(eH npH60pOB C aM n epoMeTp11 LJeCKH M l1 1ca 1-1aJJaM~I. 

1.1.4. Yc111poiicmao u pa60111a 
Dpeo6 p a30Bm-eJJb 11p116opoB Bbinom1eH B repM eTH3HpOBaJ-11-10M KOpnyce H3 ABC 

flJJaCTl1Ka. Kopnyc COCTOHT 113 OCI-IOBaHH51 , JlHL(eBOH KpblWKH H n a 1-1e1m . 

H a OCHOBa HMl1 npeo6p a30BaTeJJ51 3aKpe11J1e 1rn OTl<H.[(blBaJOll(a51C51 110.[(CTaBJ<a, 

n03B0Jl511011.(a51 llpM .[(aBaTb eMy HaKJlOHHOe llOJJO)Ke1rne Ha CTOJJe. Tio.[(CTaBKY MO)J<HO 

HCflOJll,30BaTb H B ((aL[eCTBe 3JJeMe1-1Ta Kpe rlJl e HH51 npeo6pa30BaTeJl51 Ha BepTHKaJJb i-1 0 

p aCJlOJIO)J<eHHblX noBe p x HO CT51X , 1-JallpHMep , CTeHe. H a OCI-IOBaHHl1 JJ a3Mell(e Ha 

Kpb!WKa , OTKpb1BaJOll(a51 .[(OCTyn I( 6aTapeH HOMY OTCeKy .[(ml p a3Me ll(e HJUI 3JJeMeJ-ITOB 

aBTOHOMHOro 11wra1urn . 

J!HueBa5J KJJb lW Ka 06ec11eLJJ1BaeT Ha6J110.[(e1-1He nOJl51 MH.[(HKa l(HH Hl-l .[(11KaTop a 11 

.[(OCTy n K KHOl"IKHM KJJaBHaTypb l. !11-1.[(HJ<aTop OT.[(eJJe H OT BHe wH eH c p e.[(bl 3a ll(l1THblM 

OK I-I OM, a KHOJ"il(M - c n e l(HHJlb l-lOH I-IHKJl e HKOH C o603 HaLJe HM51MH cpyl·ll( l(MH KHOflOJ<. 

rlaHeJlb ycTa1-1aBJJMBaeTC51 B na3 b l 1-1a JlML(eBOH Kpb !WKe 11 OCHOBaHHH, 

llOCJ!e.[(J-!He CT51rMBa lOTC51 Me)K.[(Y co6oi1 4 eTblpbM51 BMJ-rra M11 - caMope3aMH. Ha na1-1eJ1H 

ycTaHaBJlHBa JOTC 51 pa3beMbl .[(J151 fl 0.[(l(JHOLJ e HH51 nepBHLIHb l X .[(HT4HKOB. 

Ti epHMeTp cOe.[(H He J-I H51 OCHOBaHH51 ,JIHL(eBOH Kpb!W KH H na1-1eJJJ,J r e pMeTH3HpyeTC51 

CHJHIKOHOBblM repMeTHKOM . D e pHMeTpbl coe.[(HHeH H51 JlHL(eBOH n a HeJJ M H OCHOBaHH51 , 

OCHOBaHH51 J,J KpblWKH 6aTa p ei1 Horo OTCeKa repMeTH3HPY IOTC51 C llOMOll(blO p e3HHOBbl X 

WHypoB. 

Oc 1-10BOH KOHCTJJY KUH H )],KB 5JBJrne-rcn 1rnacTMaccoBan a p Ma-rypa. Pe311cn1B1-1b1H 

npeo6p a30BaTeJJb TeMnepaTypbl H CTaJlb Hble 3JJeKT]JO.[(bl KOH .[(YKTOMeTpH4eCKOH 

5JLJeH l<H npOBO.[(HHKa MH coe.[(HH5110TC51 C ]Ja3beMOM . TI pH H3roTOBJJ e HHH .[(aT4HKa , llOCJJe 

o6ecne4eHH51 He06XO.[(HMbl X 3JJeKTpHLJeCKHX CB513eH , MOHTa>KHbJe fla3bl 3aJJJ18aJOTC51 

nnaCTMaCCOH H 3a1rne~1BaJOTC51 n naCTHI-JaMH. )],KB - HeBOCCTa ~JaBJJHBaeMoe H3.[(eJJHe. 

)],T cocTOHT H3 MeTa1rnw1ec1<0ro Kopnyca H Kon naL11ca . BHyTpb 

Kopnyca yc-ra HaBJJHBaeTC51 p e3HCT HBHblH npeo6pa30BaTeJJ b TeMnepa-rypb l , 

KOTOJJblH C n oMOll(bH) npOBO.[(HHKOB coe.[(HH5leTC51 C pa3beMOM. 

Yny4we1-IHbl H TenJJOBOH KOHTHKT Me)K.[(Y KOpnycoM H p e3 HCTHBHblM 

npeo6pa30BaTe11eM TeM n e paTypb1 06ecn eLJJ1 BaeTC51 -rennonpoB0.[(5111.(e H n ac-roi1. 
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1.1.5. MapKupoaauue ll llll0At6llp06lllllle 

1. 1.5.1. M apKHpOBKa npeo6pa3oBaTendi 

Ha n11ueBOH KpblWKe HaHOC51TC51 o603HaYe1-111e cepHH npH6opos , 1-1aHMeHOBa1-111e 

no (j)yHKUHOHaJlbHOMY Ha3HaLJeHl1l0, TOBapHblH 3HaK npe.unpH51TH51-H3fOTOBHTeJ151 . 

Ha naHeJlH ,UJ151 no,UKJ110Ye1rn51 .uaTLJHKOB HaHOC51TC51: 

I) o6o3HaL1e H11J1 pa3beMoB « J , 2» "'"MB/ pX", rne3_ua « BCTI» .un " no.u1<n10YeHH51 

H3MepHTeJ1bHblX I1C3 J,f scnoMoraTeJlbHOro 3JleKTpO,UOB COOTBeTCTBel·IHO; 

2) 06031-iaYeHHe pa3beMa " 0 2 " .un" no,n1<J11-0LJeHH51 ceHcopa ACpO2; 

3) 0603HaYet111e pa3beMa "°C MCMICM "_un51 no.UKJ110Ye1-1MH .uaTLJHKa TMna )],KB 

M «°C» - ,UfffLJ11Ka TH na ,l],T; 
4) 06031-1aYeH11e « RS232 » pa3beMa .un" no.uKJ110LJe HH51 ITK 
Ha OCHOBaHl111 npeo6 p a30BaTeilll HaKJ1e11saeTC51 WHJlb.U, co.uep)Kall.lHH 

111-1cpopMau1110 0 ro.ue BblllYCKa, MOA H!pHKaUH11 11 3aBO,UCKOH HOMep npH6opa. 

1. 1.5.2 . Ha 1<a6en51x µ.aTLIMKOB )],KB H ,l],T HaHoc11TC51 Maprnpos1<a , co.uep)Kall.la51 

o603t!aYe1-111e .uaTYHKa H B ycnOBHOM 811,Ue, Ml-l(j)OpMau1110 0 ro.ue BblllYCKa 11 nop51,UKOBOM 

H0Mepe, Hanp11Mep, 

,l],KB- J 16-074 ,l],T 16-055 

I L__ HOMep .uaTYHKa I I 
L_ roµ. Bb111yc1<a 2016 --------'-

1.1.5.3. ITpeo6p a30BaTeJ111 nnoM6Hpy10TC51. ITnoM6HpoBa 1-111e npOH380,UHTC51 

Ha OCHOBaHHH 8 yrny6neHHH no.u BHHT, coe,UHH51 10lllHH Me)KAY co60H OCHOBaHHe 11 

Kpb1WKY npeo6p a30BaTeJ151. 

2. HCTTOJ1b30BAHHE no HA3HN-IEHIUO 
2.1. 3KClll tyamat{llOllllble ozpa1111•1e1111n 

2.1.1. He npHMe1-151HTe AJ151 LJHCTKH Kopnyca npeo6pa3osarnn51 H )],KB CHJlbHble 

paCTBOpHTeJ111 - aueTOH , Tonyon , .UHXJ10J)3Ta l-l J,f T.ll. 3To 11cnopn1T MX BHeWHHH BH,U. 

2. 1.2. He no.usepraHTe npeo6pa3osaTeJ1b H )],KB Harpesy csb1we 60 °C -

nnaCTMaCCOBble KOpnyca MoryT .uecj)OpMHposaTbC51. 

IloMHHTe! vl.3MeHeHHe reoMeTpHL1ec1rnx p a3Mepos HYeHKl1 )],KB npHseti.e-r K 

803HHKHOBeHHIO Heti.onycnlMblX norpe WHOCTeH H3Mepe1-11111 Y3n. 

2. 1.3. He cjm1<cHpyHTe no1<a3a1-1H51 paHee 3 MHH. nocne BKJ110L1e1-11151 npH6opa - B 

TeYeHHe YKa3at11-1oro npoMe)l(yTKa BpeMel-111 norpewHOCTH 113MepeHHH He 1-1opMHpy10TC51. 

2.1.4. He BKJllOYaHTe npH6op cpa3y nocne pe3KOH CMe1-11,1 TeMnepaTyp 

oKpy)l(aiOll.leH cpe,Ubl. Bb1,nep)K11Te np116op B HOBbIX ycnoBHHX 1-1e MeHee L1aca. 

2. 1.5. O6epera11Te pa3beMbl Ha rrnHenH H pa3beMbI ti.aTLJl1KOB )],KB, )],T OT 

3a rp513Hel-l11H pa3J1H '-!Hb1MH paCTBOpaMH. ITona.ua trne Ha p a3beMbl 3JleKTpOJ111TOB 

npHBe,UeT K pocry norpeWHOCTeH H3MepeHHH , npe)K.ue scero B KOH.UYKTOMeTpMYeCKOM 

1<a1-iane. 

2.1.6. H e pa6ornHTe c a.ua1r re poM nHTaHHH , HMelOll.lMM nospe)K,UeHH51 Kopnyca 

"'nposo.ua. 

2. 1.7. O6ecne<JHB3HTe H3,Ue)l<HOe COL1J1eHe1-111e pa3beMOB npeo6pa30BaTeJ1 51 C 
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3An HMI pa3'beMOM a.nanTepa. «,Ll,pe6e3r» B uenH nHTaHH51 , B031-IHKalOLUHH H3-3a 

1-ieycTOHLIH BOro K0HTaKTa , MO)KeT npHBecn1 I( c6010 nporpaMMI-I0ro o6ecneLfe l-lH51 

ai-ian11JaTopa. 

2.2. no.uroTOBKa npu6opoB K HCflOJlh30B3HHIO 

2.2.J. Bb16op llCIIIO'lHIIK{I lllllllllllllJl 

no.uroTOBKY np116opa I( pa6oTe HaLff-lWre C Bb16opa HCTQLfJ-IHKa ero nHTaHH51. 

Ko1-1CTpy1<1..1H51 np116opa .nonycr<aeT pa6oTy OT HCT0LIJ-IHKa n11Ta1-11151 nocT0511-11-1oro 

T0Ka I-ianpmKeImeM OT 6 no 11 ,5 B HJlH OT 3JleMel-lT0B aBT0H0MH0ro llHTaHH5I THna 

Kopy1-1.n, c 1-10MHI-ia.J1bHblM I-ianpmKeImeM 9 B. flpoLITfffe 1-1mKecne.ny10LUHH TeKCT H 

c.ne11a11Te CBOH Bb16op. 

2.2. 1. 1. Pa6orn OT a.uamepa nwraI-IH 51 

)],J151 pa60Tbl OT ceTH 220 B 50 ru npH60p K0MnJleKTyeTC51 a.nanTepoM 

AC/ /J,C c Bb lX0,Ul-fblM I-ianpmKe1-111eM 9 B± I0 %. Bo3 bMHTe a.nanTep H BCTaBbTe I 1JJ0TH0, 

C 1-1e60J1bWHM J-la)KHM0M, WTeKep BblX0.UH0ro J)a.JbeMa a.nanTepa B rHe3,U0 llHTaHH51 

npH6opa , 1-1axo.nil1.Ueeo1 1-1a npasoi1 CT0p01-Ie npeo6pa3oBaTeJUI . BcTaBbTe a.nanTep B 

po3eTKY cern 220 B . 

llpH6op no.n roT0BJleH I( pa6oTe OT ceTH H ,UJlil ero BKJllQLJel-lH5I .U0CTaT0LfHQ 

1-1mKaTb M ornycrnTb KH0n Ky BKJl/BhlKJl 1-1 a KnasHaType npn6opa ; .n1rn 0TKJll0LJeHH51 

- BJ-I0Bb Ha)KaTb H 0TllYCTHTb KH0nKy. 

2.2. 1.2. Pa6oTa OT 3JleMeHT0B aBT0H0MH0ro llHTaHMil 

B MecTax M3Mepemri1 y.nanfa11-1b1x OT cern 220 B 50 ru HCll0Jlb3YHTe aBT0H0MH0e 

nwrm111e npH6opa. B KaYecrne 3JJeMeHT0B aBT0H0MI-Ioro n11rn1-1H5I (3ATT) npH6opa 

Mory-r HCrl0Jlb3013aTbCil 0,UH l-I HJJH ,UBa raJ1bBa1-1wIeCKHX 3JleMel-lTa THna KopyH.n; 

3JleMeHTbl ycTaHaBJ1Ml3310TC51 6aTapeHHOM 0TCeKe. 

/J,Jrn BKJJI0LJeJ-11,151 llHTaHHil OT 3A TT nosepl-lHTe npeo6pa.30BaTeJlb 0CH0Ba ImeM K 

ce6e. Ea-rape111-1b1H 0TCeK JaKpbIT KJJblW KOH c 1-1a,nnHcb10 OPEN. On<poi1Te KJJblWKy. 

)],nil 0TKpblBaHHil KpblWKH rlj)MJl0)KHTe I( Kpb lW Ke YCHJlHe B I-ianpasneHHM , YKa.Jcll-1I-I0M 

rlJ)H I-la,UrlHCM . 

B 1JM6opax, 1-1 anpaB1rneMblX 

TT0Tpe611Temo, 3 ATT yKna.nbIBa 10Tci1 B 

TapeHHbJH 0TCeK , 1-10 1-1e no,nKJJ1-0LiafOTCil 

K pa3beMaM . 3To .nenaeTcil .uni! 

HCKJll0LfeHMil p a.3p51,na 3JleMeHT0B llj)M 

c11ycia111-10M BKJffOLJeHMH np116opa 

130 BpeM5I yna.KOBKH , xpai-,eHH51 M 

Tpa1-1cnopTHp0Baf-1Mil. /J,Jlil n0,UKJll0LJeHM51 

3 AIT H3BJl e lrnTe HX M J)a.3'beMbl M3 

0TceI<a , COCTb lKYHTe M BH0Bb ynmKMTe 

B 0TCe l<. TTpM CTbl K0BKe J)a.3beMOB 

.no6ei1Tecb nnonIoro, 1-1a.nb1rnoro 

coLIJ1e1-1eI-IH51. YcnrnoBHTe KJJblW KY 1-1 a 

MeCT0. npM 3aKpb IBaHHH 0TCeKa KJ)blWKY 

cop11e1-1T11py11Te TaKMM 



o6pa30M , YT06bI Ha)],nHCb OPEN 6hrna HanpaBJJeHa I< cep ew,rne np116opa. 

Ilp116op roToB I< pa6oTe OT 3AII 11 )],JJ51 ero BKJJIOYe1m51 )],ocrnToc11-10 Ha)KaTb 11 

ornycT11Tb KHOnKy BKJl/ BbIKJl . 

IIp11MeLiaH1151: I. IlO)],KJJIOLJeH11e I{ np116opy pa3beMa a)],aTITepa np11BO)],l1T I{ 

aBTOMaT11'-1eCKOMY nepeKJJIO'-leHl1!0 C aBTOHOMHOro n11TaHl151 Ha 

ceTeBoe. 

2. EcJJl1 nOCJJe BKJllO'-leIUrn Ha 11H)],11KaTope Bbl CBeLJl1 Ba IOTC51 

CJJycraHHbie Cl1MB0Jlbl 11 3 HaI<H, TO BbII<JJIOLI11Te 11 c1epe3 1-2 MHI-IYTbl 

BHOBb BKJ110'-111Te np116op. HmKaTHe 11 OTnyc1<aH11e )],OJ])I<Hbl 6bITb 

'-!eTr<O BbipmI<eHHbI M11. 

3 . .IJ:0a 3AII 11cnoJJbJyiiTe )],JJ51 n11rn1-11151 MHoronapaMeTpwIec Irnx 

np116opOB 11JJI1 np11 L[aCTOM HCTIOJJb30Ba Hl151 00)],CBeTI<H 

11H,u11I<aTopa. 0Ha noTpe6.rrn eT :rneprn11 B nOJITopa pa3 a 60J1bwe 

caMoro np116opa. 

4. EcJJH BaMH npe11M yll\eCTBeHHO HCOOJJb3YeTC51 aBTOHOM HOe 

TII1TaH11e, TO npHMeHHTe BMeCTO raJJbBaH11'-leCI<HX 3JJeMeHTOB 

n11TaHl151 aKI<YMYJJ51TOpbI B TaKOM )Ke I<Opnyce. 3TO 06ecnec111T 

BaM 3KOHOMl1I0 cpe,uCTB. 

2.2.2. floozomoaKa oam•tuKoa /(KB 11 /(T 
llp11 00)],fOTOBKe )],aTLIHKOB I( pa6oTe o6paTHTe BHHMaH11e Ha 06ecneci e 1rne 

'-111CTOTbl 11X noBepXHOCTeH. 911CTOTa noBepXHOCTeH )],aT'-IHKOB - 3aJJor TOLIHOCTH 

113MepeH11H. IlpM MaJJeiiweM COMHeH1111 np0Be)],11Te '-IHCTKy . 

.IJ:rr51 OLJl1CTKH noBepxHOCTeH np11Me H51HTe, npe)K)],e BCero , )],11CTHJIJ111pOBaHHYIO 

BO.UY- llocrre 11COOJib30Ba Hl151 )],aTL(11KOB B KOHL(eHTpHpoBaHHblX pacTBopax 

)],JJHTeJJbHOCTb npol\e.uypbl OTMblBKl1 yBeJJ11LJJ1BaHTe. 06513aTeJJbHO BbinOJJH51HTe 

yI<aJ aI-11-lble )],eHCTBI151 B CJJycrae Hel13BeCnlOH npe)],blCTop1111 11COOJJb30Ba Hl151 )],aTLI11KOB . 

.Il:JJ51 O'-IHCTI<H noBep xHOCTeH 3JJeIrrpo)],OB .IJ:KB 11cnoJJb3yihe Ha)l()],aY1-1y10 6yMary .N2 0. 
IIocJJe npOMbIBI<l1 no0epxHOCT11 ,uaTcrnI<OB ocywaiiTe cp11JJbTpoBaJJbHOH 6yMaroii 

11JJl1 OOTOKOM B03)],YXOM , Hanp11Mep , BeI-IT11JJJITOJ)a. 

2.2.3. Pa3Meu,(enue 11peo6pa:10aa111e.n1t ua pa60•1.eM .Meeme 
I1peo6pa30BaTemo Ha pa6oc1eM MeCTe MO)I<HO np11)],aTb HeCKOJJbKO OOJJO)KeHl1H. 

fop1130HTaJib I·IOe OOJIO)KeH11e, Ha1160J1ee O'-leB11)],HO, 11 He Tpe6yeT KOMMeHTap11eB. 

J10)],CTaBKa 003 B0Jl51eT pacnOJI0)1(11Tb n peo6p a30BaTeJib I-Ia CTOJ!e HaKJJOI·IHO 11Jl11 Ha 

BepT11KaJJbHOH onope . 

.Il:JJ51 np11)],aHl151 npeo6pa3 oBaTemo HaKJJOHI·IOro flOJ!O)l(eHH51 Ha CTOJ!e Heo6X0)],11MO: 

a) B351TbC51 60JibWl1M 11 yKaJ aTeJJbHbI M naJibl.(a Ml1 3a TOLJl( l1 «2» 11 (( I )) 0 0)],CTaB I<H ; 

6) OOT51HYTb naJJb l.(eM CJierna OT Kopnyca XBOCTOBHK «I » )],0 BbIXO)],a ero 

cj)l1I<CaTOpa 113 n a3a 11 OTBeCTl1 00)],CTaBKY OT I<opn yca Ha MaJ<Cl1MaJJbHO )],O nyCTl1MbIH 

yroJJ .upyr11M naJibl\eM; 

.Il:JJ51 KpenrreHH51 npeo6pa30BaTeJJ51 Ha BepTHI<aJlbHOH onope ycTa HOBl1Te I-Ia HeH 

3apa 1-1 ee c1<06I<y 11rr11 nernio 11 3a0e,u11Te B Hee no)],CTaB I<Y, npe)],Bap11TeJ1bl·IO BbIBe)], 51 113 

n a3a c!rn1<carnp. 
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Pacnonaraihe npH6op TaKHM o6pa30M , Lrr06b1 HCKJII0LJanacb HJlH 6brna Ma11011 

Bep0WJ'I·I0CTb nona.ua1-JH51 Ha Hero , oco6e1rno 1-Ja p33·beMbl , 11CI10Jlb3yeMb l X paCTB0p0B. 

2.3. Hc,wflb30Bauue npu6opoa 
2.3 .1 . IIepBHLJH bie npeo6pa1osa-re11H (.uaTLJHI<H) HHcl)OpMaUHH. 

JbMepe I-111ll TeMnepaTyp 11 K0H.UYKT0MeTpw1ecK11e 113MepeHl1ll np0H380,UllTCll 

C n0M0LUb I0 ,UaTLJl11(08 ,l],T H ,[],KB, BX0.Ul!LUHX B C0CTaB npH6opoB. Jli-06b1e .upyrne 

113MepeI-111 ll np0~l380,UllTCll C ll0M0LUbI-0 Il0I<YllHblX ,UaT4HK0B , C0CTaB H TeXHHLiec ,rne 

xapaKTep11CTHKH K0T0pbIX onpe,UeJUI I-OTCll IIoJlb30BaTeJleM caM0CT0l!TeJlbH0 Ha 

0CH0BaHHH a1-1a1111 3a p e waeMblX HM 3a,UaLJ. 

II0TeHUHOMeTpMLJec1rne 113MepeHl1ll np0H3B0,Ul!TCll C ll0M0LUbI0 CTa1-1.uapTHbl X 

1101-1oceJ1eKTl1BI-lblX 3J1e 1crpo.uos (I1C3). Ko1-ICTpyKTHB l·IOe pewe,rne p33'beMHOH 

rpynnbI npM6opa rI03B0Jl5leT HCH0Jlb30BaTb Ka i( KOM611H11pOBa I-I I-lbie 3JleKTp0,Ubl , 

TaK 11 3JlCI<Tp0,UI-IbJe CHCTeMbl C0CT0llLU11e 113 113MepwreJl bH0ro 11 BCll0M0raTCJlbH0ro 

3JICI<Tp0,U0B. 

AMnepoMeTpw1ecK11e 113MepeHHll np0H380,UllTCll aMnepoMeTp11 4 CCKHMH 

ce1-1copaM11 napuHaJJbHOro .uasneH 11H pacTBopfaIHoro K11cr1opo.ua (ACpO2). 

MecTa nO.UKJJIOLJe 1-11111 .uaTLJH K0B 11 a.uanTepa nHTaHHll yKa3aHbI B n.2.3.2. 
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2.3.2 . B1-1eWHl1H B11/J, np116op0B 11 OO/J,COe/J,111-1e1-111e np111-1a/J,ne)l{HQCTei1: 

110 I 

-
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KoMnJleKTHOCTb 

I. l13BJ1el<11Te 11p116op M 11pMH3)lJie)lrnOCTl1 113 ynaKOBKM. Y6en11TeCb B TOM , LJTQ 

np116op M np11Ha)lJle)KHOCTM He MMe lOT BHew ,rnx llOBpe)K)lel-lMH . 

2. B cocTaB npH6opa BXOL\51T naTLJMK )],KB 11n11 )],T (KOHKpeTHblH nm yKa3b l BaeTC51 

B coorneTCTBy1omeM nacnopTe ). 

)],aTLJ 11 K )],KB-1 )],aTYHK )],TI 

)],aTL! 11 K )],T3 

3. 8 KOMllJieKT llOCT381{11 BKJIIQLJa iOTC51: ananTep ceTeBoro fll1T3Hl151 , npOT04H351 

51t1e?i 1<a JlJrn 113Mep e 1-111A MaJiblX Ko1-1ue1-1Tpau11A pacrnope,rnoro 1<11c110pona, npoTOYHa51 

51t1e?i 1<a )lJI51 113Mepe 1-111A MaJibIX 31-1at1e1-111A Y 3 IT. 

14 

5\y e?i 1<a LIJI51 113Mep e1-111 A 

KOHUeHTpau11A paCTBopeHHOro K11CJIOpona 



2.3.3. Ilopst)J,OK JJ,eHCTBHH npH BbHIOJJHeHHH JaJJ,a'-1 npHMeHeHHSI

YnpaBJJeHMe pa60TOH np116opoB ocyil.leCTBmleTCH C noMOil.lhlO KJJaBMaTypbl M

M H)],M I<aTopa'

2.3.3. l. Knas11aTypa

KnaBMaTypa np116opa KHOilOLIHaH C Hpl<O

Bhipa>KeHHhIM TaI<TMJJhHhIM 3<l)cjleKTOM, coJJ,ep)KMT

8 I<Hono1< - 7 cl)YHI<UMOHaJJhHhIX 11 I<HOnI<y

BKJJIOLieHMH-Bbll(JJIOYeHirn np116opa .

"+- i ! -----+" ' - l<HOilKM ynpaBJJeHMH

JJ.BM)1<e1-111eM Map1<epa 3 Kpa1-1a ;

" j ! " - I<HOnirn ycrnI-1081(11 UMCppOBblX

3 1-1ac1e111111 ;

OTMEHA - KHOm<a BhIXOJJ,a MJ mo6oro

pe)l<MMa , B03BpaTa I< npeJJ,blJJ.YllleMy COCTOHHMIO ;

BBO;::J: - I<HOnI<a BBOJJ.a - BhIBOJJ.a )la1-1 1-1b1 x ,

ll0)lTBep)[<)leH1'rn pe}KMMOB ;

BKJI/BbIKJI - I<HOm<a BI<moc1eHMH -

Bbll(JJIOYeHMH np116opa ;

IlO;::J:CBETKA - KH0111<a BI<mocie1-111H -

BhIKJJIOYeI-IMH nO)lCBeTKM MH)lMI<aTopa.

2.3 .3.2. lI!-!)lMKaTOp

B npH6opax Map1<H AHHOH np11MeHeH

rpaqrnLiec1rn11 MHJJ.HI<arnp, 06ecneYHBa1011.lMH

pacw11peHHbie 803M0)l(HQCTM B OT06pa)l(e HMM

HHCpOpMaUMM 11 o6nerYaIOl1.lMH BbinOJIHeHMe

pa6oT npM npose)le1rnn 113Mepe1-11111.

            
         

                

B1<n 10c111Te np116op , 1-ia)1<a B 1<1-1on1<y

BKJI/ BbIKJl. Bbl YBM)],MTe np11Be)leHHhlH

3)],eCb, )lJJH np11Mepa , 811)], C00611.le Hl1H Ha

MH)l l1I<a-rope CBI1)leTeJibCTBy1011.lMH O ero

WMpOl<MX 803MO)l(HOCTHX B OT06pa)KeHl111

MH<pOpMaU1111.
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2.3 .3 .3. IIOJih3OBATEJihCKHH HHTEP<l>EHC 

2.3 .3 .3. I. O6uo1e ese,neH11H 

B np116opax Map1<11 AH110H opra1-1113osa1-1 noJib30BaTeJibeI<HH 111uepcjiei1e no 

Tl1ITY rH,LI - MeHJO KOMnblOTepHb lX nporpaMM. l1HTepcpei1e npaKTl1'-JeeI<11 1136aBJIHeT 

IlOJib30BaTeJIH OT Heo6xo,n11MOeT11 3anOMl11-13Hl1H anrop11TMOB , a 1(3)1(,LlblH 1-1a6mo,naeMbl H 

HM 3 KPAH cpaI<Tw1eeI<11 no,neI<a3bJBaeT BCE BO3MO)1{HhlE )],AJihHEHWI1E 

)],EHC TBH5I. 

Bee 113MeHeHl1H B pa6oTe np116op0B np0113B0,LIHTeH e noMOl.l.\blO MapI<epa 11 

l(J-IOnJ<M BBO)],. 

Map«ep - :JfltO mi!.IIUlblll 11pJ1.IIWYZOJU,llllK, llOJlOJICemte KOmopozo IUl :JKpaue 

ll3.lltettJtel1lCJl f{UOll/((1.lltll «cmpe.rtK{l.lltU». Il03llt(llll, 3{llllf.Jlt(U!.Jltble .11wp«epo.111, 

11ooz omaaJ111<1a10m <1xoo a mom uJ1u u1w11 peJ1cu.111 pa6ombt. 

)],JIH np11Mepa , B J-ll1)l(eeJie,ny101.1.\eM 11306pmI<e1-11111 no,nroTOBJieH BXO,LI B 3 Kpa1-1 

H3MEPEHHE. Ilp11 0 31-1aKOMJieH1111 e MHTepcpei:ieoM n one3HO, pa6oTaH eTpenI<aM11 , 

onpe,neJIHTb B l(a)J<,LIOM 3 KpaI-Ie see B03MO)J<Hble nOJIO)Kel-lHH Map1<epa . 

IloMHHTe - 3TO 1-JHKaK He eKa3brnaeTCH Ha pa6oTe np116opa! 

/(llJI (IX00{l (I pe.1,cu.111 UJIU U3.ll·te11e11UJt COClllOJll/l/JI neo6xoOUM() IJ(l.)/C{lll/b 

KIWllKY BBOI(. 
2.3.3.3.2. Me1-110 

B npouecee pa60Tb1 c mo6b1M np116opoM 

o6H3aTeJibHO np11eyTCTBYIOT LJeTblpe rpynnbl 

,nei1eTBHH, KOTOpbie npe,neTaBJieHbl B 3TOM Me l-1!0. 

Kor,na B03HMKaeT He06X0,[111MOCTb H3MeHl1Tb 

,LIOCTyrn-IbIe ycrnHOBKl1, rpa,ny11poBaTb ,[13TLJl11<11 

HJl11 0 3H3KOM11TbCH C n apaMeTpaMl1 rpa,ny11pOBOK , 

npOLJl1T3Tb 3an11caHHbJe ,naJ-IHble, He06XO,Lll1MO 

nOJib30B3TbCH 3THM MeHJO. B MeJ-llO Bb l nona,neTe 

nocne HeCI<OJib1<11x HmI<aTHH Irnornrn OTMEHA. 

Bb1rue OTMeLJaJIOCb, LJTO cpy1-11<u1101-1an b1-1aH 

H3Cblll.\eHHOCTb pa3Jil1LJHbl X MO,L1HcjJ111<au11i1 

a1-1aJIH3aTOp0B H3MeHHeTCH B WHp0 I<11X npe,neJJax. 

B Mo,neJJ bHOM pH,ny cep1111 11Me10TCH 11 Mo,nem, , 

co,nep)K31.1.\He 0,[111H «npoeTOH np116op» , I-ianpHMep , 

pH- MeTp (1101-lOMep) 11 MO,LIHCp111<au1111 , co,nep)I<31.1.\He 

B ce6e ,[1B3,LIU3Tb «npOCTbl X np116op0B» . 

3T l1 Mel-110 11CnOJib3YIOTCH B CJIO)l(J-lb!X 

MO,L111Ql111<3UHHX 11 n03BOJIHIOT CMeHHTb np116opbl , 

OTJJl1LJaJOl.l.\11eCH ,npyr OT ,npyra MeT0,[13Ml1 a 1-1aJJ113a . 

B MHoroclJYHKU1101-1aJibHbJX aHaJJH3aTopax ,LIJIH 

nepexo,na K MeI-1I0 np116op0B HmK11MaHTe 1<1-1on1<y 

OTMEHA. 3,necb np11se,neHb1, AJJH npHMepa, 

,LIBa sapHaHTa COLJeTaHl1H np116op0B B 0,LIHOM 

aHaJJ 113aTope 
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2.3.3.3.3. Ha6op l\11C!ipoBbJX 3HaL1eH11i1 ycTaHOBOK 

IIp11 113MepeHl151X scer.na 11MeeTC51 Heo6XO.[\MMOCTb sapb11posaTb L(l1C110BblMl1 

3Hal.JeI-11151Ml1 1-JeI<OTOpbIX napaMeTpOB . I1HTepcpei1c TI03BOllileT 3TO .ne11aTb 11 TaI<l1M 

o6pa30M 1rncTpa11saTh np116op no.n cnel(11QJ11L1ecI<11e yc11os1151 npose.ne1-11151 aHa11113a. 

C Heo6X0.[\11MOCTblO Ha6opa l\MCppOBblX 3Ha4eHl1H Bbl BCTpeT11TeCb B 3 I<pa,rnx 

YCTAHOBKA 11 rPA)J,Yl1POBKA. 

YcTaHOBI<a l\Hcpposoro 3HaLJemrn np0113B0.[\11TC51 KHOnKaM11 CTp e11KaMM, np11 

3TOM, l\11Cjlp0Bble 3Hal.JeHH51 B pa3p51.D_e L(l1C11a ycTaHaB1111BaIOTC51 KHOnI<aM11 (( j 1 », a 

ycTa1rns1111saeMblH pa3p51.D_ Bh1611paeTC51 I<HOTII<aMl1 «-+ -», np11 3TOM pa3p51 .D_ MeTl1TC51 

MapKepoM. 

)],1151 sso.na 3HaL1e1-11151 s naM51Tb np116opa I-Ja)Kl1Mai1Te KHOnKy BBO)J,, a .l\1151 

Bb1xo.na 113 pe)l{11Ma 6e3 113Me1-1e1-111i1 npe.nbl.l\Yll\ero 31-iaLJe1-11151 - OTMEHA. 

2.3.3.3.4. D110I<HOT 

B npol(ecce aHa11113os 06b1L11-10 se.neTC51 3a1111cb pe3yJJhTaToB M3MepeHHH . B 

TOM c11y4ae, I<Or.na pe3yJJbTaTOB 113Mepe1-111i1 HeMHOro , HeCOMHeI-IHO, np1-1op11TeT 3a 

npMBbILII-lbJMM sceM np111-1a.n11e)l{I-10CT51M11 , py4I<OH 11 )I<ypHaJJOM . EcJJ11 )Ke 113Mepe1-111i1 

MHOro MJll1 Ba)I<HO npoc11e.n11Tb M3Me1-1e1-11151 napaMeTpOB BO speMeH11 M np11 3TOM 1-1e 

.nonyCTl1Tb .noca.[\HOro nponyc1<a , TO npe11Myll(eCTBO 3a 3JJe1<TpO I·II-lblM 61101<HOTOM, 

ceps11c1-1oi1 qiyHI<JJ,11ei1 11Me10U_\ei1c51 s I<a)K.l\OM 113 np116opos. 

EMKOCTb 6JJOI<HOTa /:11151 6oJJbW11I-ICTBa np116opos _cep1111 - 199 rpynn 3an11c11, 

BI<JJl01-Ja l01l\11X B ce651 Tp11 napaMeTpa . CoCTaB rpynllbl 3a1111c11 I<a)K,[(Oro T l1lla np116opa 

Bb1 ~IaHAeTe s coorneTCTsy1oll(11x pa3AeJJax 1-IaCT0511l\ero pyKOBOACTBa. 

f -Jeo6xoOUMO OmA,iemumb, 'llnO iiA41<0Cl11b 6fl01(/-l0111Q y 01110e.flb llb/X .lvlOOiU/JU!<aL/llil 

.Mo:J1cem oocmu2amb mbLCfl'LU 2pyn.n 3anucu! 
Bee 3a1111c11 B 61101<HOT conpOBO)l<,[(3 10TC51 perncTpal(HeH ,[laT. )],1151 BblBO,[(a 1-1a 

3 I<pa1-1 3T l1X A3HI-lbJX nepese,[(11Te Map1<ep 1-ia ll0311l\11I0 )J,ATA 11 1-1m1<M11Te BBO)J,. 

f1o311l\1151 Map1<epa , OT1<pbrna1oll(a51 

AOCTyn 1< se.ne1-11110 3an11cei1 1-1axo.n11TC51 s 

I<OHl(e cpyHI<l\110I-la11bI-IOH CTpOI<l1 3I<pm,a 

113MEPEHI1E I<a>K,[(oro np116opa . )J,JJ51 np11Mepa 

3,[(eCb np11se.ne1-1 Bl1/:I 31<paHa l13MEPEHJiIE 

? P :00 

9.08 
noTeHl\110MeTp11LieCI<oro KaHaJJa. pH 

B03MO)KHbl ,[(Ba pe)I<l1Ma 3a1111cei1 

pyc1HOH 11 asT0MaT11LJecI<11H. ITp1131-1aI<a M11 p a6oTbI c py4HOH 11JJ11 asT0MaT11L1ec1<oi1 

3an11Cbl0 napaMeTpOB 518115IIOTC51 11H,[(11I<3l\1151 B ll03Hl\1111 6110I<HOTa 6y1<B «P» 111111 «A» 

coorneTcrne1-11-10. U:11cpposoe 3HaLJeH11e np11 6y1<sax coorneTcrnyeT TeI<yll\eMy HOMepy 

rpynnbl 3an11c11. ITp11se,[(eHHb!H np11Mep YKa3bIBaeT Ha TO, l.JTO yCTa1-1os11e1-1a py41-1a51 

(«P») 3a1111cb 11 61101<HOT He co,[lep)l<HT 1-111 OAI-IOH 3a1111c11 «00». 

PyLJHa51 3am1cb npoH3BOAHTC51 Ha)l<aTHeM I<HOllKH BBO)J, 11 LJHCJJO 3an11cei,i 

C0OTBeTCTByeT 411C11Y ee Ha)l<aTl1H. 

ABTOMaTW!eCI<a51 3an11cb 3anyc1<aeTC51 caMOH yCTaHOBI<OH MapI<epa Ha TI0311l\11IO 

61101m0Ta . O):(1-1a1<0 11Mei1Te ss11Ay! ITyc1< aBTOMaT11LJec1<011 3an11c11 npo113oi1AeT T011bI<O 

B TOM CJly<Iae, I<0r,[(a B ycTaH0BKax np116opa YI<aJaI-1 11HTepsaJJ 11HT. speMeHH Me)I</:IY 
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3allHC51 MH. BB0.[(3Ha01eH 1151 "l1HT." Heo6X0.[(11M .[(Jl51 aKT11B113al(l111 0lll\1111 aBTOMaTw1eCKOH 

3a1111c11 napaMeTp0B B 6J10KHOT! OcTaHOB aBT0MaTWleCl<OH 3a1111c11 np0113B0.[(MTC51 

11epeMew,e1rneM Map1<epa Ha rno6y10 .upyry10 no3 Ml\HI0. 

Pe)Kl1M aBT0MaTMYeCKOH 3a1111c11 oco6em10 ll0Jle3eH np11 Ha6mo.ueHl111 11 

pernCTpal\1111 napaMeTpoB B Te•,e~me 11po.uom1rnTeJ1bH0ro 0Tpe3Ka speMe1rn. Pe>1<11M 

ocso6o.uwr Bae OT He06XO.[(HMOCTl1 6b!Tb 11p11BH3aHHblM I( np116opy H CBe.[(eT I( 

M11H11MYMY p11CK nponyc1<a 11 ll0Tep11 Ba)KHOH 111-HpOpMal\1111. )],J151 B0CCTal10BJleHl1il xo.ua 

npol(ecca Ba>KH0 T0JlbK0 npaBl1JlbH0 BbI6paTb 3 1·13°1e~1Me l1HT. 

)],m, s 1rn 10•1e1-11151 pe>1<11Ma 1-1eo6xo.u11Mo BOHT11 B 3 1<pa1-1 YCTAHOBKA 11 Bb16paTb 

0lll\1110 l1HT.: 

- ycTal•I0BHTb 3 1·Ja01e1-me 11HTepBaJla BpeMel-111 0TJlH"IH0e OT HYJUI, 1-ianp11Mep, 

01 .00 - 0 f.(1-13 Ml11-iy-ra, 11JlH 00.30 - 30 ce1<y1-1.u; 

- Bep1-1yTbC51 B JKpaH l13Mepe,rne; 

-ycTaH0BHTb Map1<ep Ha rl03Hl\HI0 6J101rnorn, r.ue Bl•la<ias,e 6y.ueT 111-1.[(Hl\11P0B3TbC51 

3a1111cb T1111a AOO, a 3aTeM c•1eT•1111< 6y.ueT o-ro6pm1<aTb 1-iapac-ra ,ow,ee •111cJ10 3a11Hcei1. 

Ta1<11M o6pa3 oM , ecs111 3 1-ia•1eH11e l1HT.= 00 .00, TO ycTa 1-1 oss1e1-ia py41-1a51 (P) 3an11cb 

napaMeTp0B , eCJlH 3 Ha<ie1rn e HHT. 0TJlWIH 0 OT HYJ151 , TO ycTaH0BJ1e 1-ia aBT0M3TWl eCK351 

(A) 3a 1111Cb. 

B l·IeKOT0pblX M0.[(11(j)HI<al\1151X peaJ11130BaH0 rpacjm•1ec1<0e OT06pa)l(e1-111e 

co.uep>1<11Moro 6J10 1rn0Ta. rpaclm•1ec1<0e OT06pm1<e1rne no3som1eT 1-1 e T0Jl bK0 6b1cTpo, 

"IT0 Ha3b!BaeTC51 - 0.[(Hl1M 83fJ151.[(0M, 0l(eHl1Tb np0L\eCC B l(eJl0M, 1-10 11 6b lCTpo H3HT11 

xapaine pHble MeCTa .[(JUI no.upo61-1oro 113y<l e HH51 l\HCppOBblX .[(3 1·11-i blX. 

CnpaBKa 06 ycTaHOBIC3X 

)113 BblLUeCKa33 1-IH0ro CJ1e.uye1~ LfT0 (( rl0Be.ue~111e» np116opa xapaKTept13yeTC51 

Te1<yw,11M C0CT0HHHeM PH.Ua ycTaH0B0K M napaMeTp0B. DocKOJlbKY .[(0CTyn K 

ycTaH0BKaM 0TH0Cl1TeJlbl-10 CB060.ue1-1 1111X COCTaB HJlH 31-1a•1e1-111 H MoryT 6b1Tb CJ1y<Jai11-10 

M3MeJ-le l-lbl , B TOM •111cJ1e, 11 TpeTbHMH Jl11l(3Ml1 , TO ycTaHOBKl1 CJle.uyeT 11ep110.uw1ec1rn 

1<owrpon11poBaTb. )],srn 0 3H3KOMJleHHil C ycTaHOB l<aMH 11 napaMeTpaM11 npe.u~ia3 1-1a•1e1-1 

J1<pa1-1 C DPABKA. Dp11 :noM 1-ia.uo OTMeT11Tb, <iTO .um1 y.uo6cTBa 11 6b1CTporo 

0 31-!aK0MJl e HMil OCl·IOBHble .[(3HHbl e c npaBl<M CBe.[(e l-lbl B 0.[(11H J 1<pa1-1. Bxo.u B cnpaBKY -

ll03 Ml\115l (?). 
B Ka>K.[(OM np116ope HMe lOTC51 CBOH Cllel\HQ)Wlec1rne napaMeTpbl 1-1acTpOHl<l1. 

On11ca1rne cne L111<p11•1ec1rnx yc-ra1-1oso1< Bb1 1-1a11.ueTe B cooTBeTcTsy1ow,11x pa3.UeJ1ax 

11p116op0B, 3.[(eCb )Ke 33TpOHYTbl TOJlbKO 06w,11e .[(Jlil BCex , a 11MeHl-10 - l1HT. 11 U n . 

Ha np11Be.[(e l-lHOM , .[(Jl51 11p11Mepa, 3KpaHe 

c nPABKA pH-MeTpa 111-1.[(11l\HPYIOTC51: 3Ha01e1rne 

l1HT (cM. Bb1we) , a rn101<e 3 1-1a•1e1rne 1-ianp5DKe1-11151 

n11TaHH51 npH6opa Un 1-1a MOMeHT 3anpoca 

cnpas1<11. 

I-1H.U11l\HpyeMble 31-la<ieHM51 noMoryT 

cop11e1-IT11pOB3TbC51 B npaBHJlbl-lOCTl1 l-laCTpoe1<. 

"1HT. = 60.00 

CT(1-6) pHu = +07.0 

Un= 7.8 B 

3 1-1a•1e1-111e HanpmKeHM51 Un rlOMO)l(eT Ol(eHHTb OCTaT0°11·1b l H pecypc 3An , eCJl H 

npH6op rlHTaeTC51 OT 1·111X. )],JUI np1106peTeHMH H3BblKOB 0l(eHKM 31-1a•1e1-111H 3T0ro 
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n apaMeTpa 1-1eo6xo.D,11Mo np11 OLJepe.D,HOH ycTaHOBKe "cse)KttX" 3ATT o6paTMTh 

81-lHMaJ-IHe I-la Ha013JlbHOe 3Ha01eHHe Hanp»)Ke l-lH)I Un , KOTOpoe .ll,OJ])KHO 6h1Tb Ol(OJIO 

9 8. B npouecce pa60Tbl nepHO.D,H 0 IeC I<H 06pama10T BHHMaHHe Ha H3MeHeHH)I :noro 

n ap aMeTpa BrIJIOTb .D,O caMonpOH380JlbHOro BbIKJIIO'-leHH)I np116opa. y 3A n , Janae 

::meprHH I<OTOpbIX npaKT J,fL(eCKH H3pacxO.D,OBaH, 3Ha0JeHHe Un 6JJH3KO I( 6 B . 0TMe01e1rnoe 

31-ia01e H11e 11 .D,OJ1)K1-10 snocne.D,CTBMH nocny)l(MT h BaM op11eHTHpOM - 011fl npooo11;>1cemm 

pa6ombt c npu6op oA•t npu matWM 1-ianpf1.11ceNuu numw1ufl Un 1-iaeepNflKG nompe6yemcfl 

30Jl lel-ta 3Afl. 
0.D,HaKO eCTb Ba)l(HQe JaMeLJ a1rne - 1-1a1<onne1-l1-lblH OflblT CB»Jal-1 C THnOM J,f 

KaLJeCTBOM 3A f1. CMeHa THna noTp e6yeT HaKonneHHll « HOBOro On b1Ta». 3TO JaMeLJ aJ-IHe 

B n epsy10 OLJepe.D,b OTHOCHTC)I I( a1<1<yMynwropaM, y KOTOpblX p 33p51.D,1·13)1 xap aKTepHCTHKa 

cosepwe1-11-10 OTJIHLlaeTCll OT pa3 p».D,HOH xapaKTepHCTH l<H raJ1bBa1-111c1ecKMX 3JleMeI-ITOB 

nHTaHH51. 

,ll,n» BhIXO.D,a HJ cnpaBKH Ha)l(MHTe 1< 1-10m<y OTMEHA . 
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2.3.4. llepe11e1tb peJ1w.1110« pa60111bt 

2.3.4.1. TTOTEHLJ.l1OMETPJ1l-lEC KJ.1E l13MEPEl-ll-151 

2.3.4. 1.1. TTpHHL.Um ll0TeHUH0MeTpHt[eCKHX H3MepeHHH 

8 OCH OBY noTeHUH0MeTpHt(eC!<HX H3MepeHHH ll0JlO)Kerrn npHMaH 

noTeHUH0MeTpHH - H3MepeH11e 3neKTpO,UBH)l<yI.Uett rnm1 (3)],C) ranbBaHHL1ecKoro 

3neMeHTa 11C3 H npeo6pa:msairne ee B 3Ha'-leHHH pH (pX) , M 11 C. 
3aBHCHMOCTb 3)],C OT KOI-IUe !-!TpauHH 110H0B (np11 llOCTOHI-IHOH HOHHOH CHne) 

Bb1p3)KaeTC51 ypas1-,eHHeM l-lepHCTa 

E = E0 + S• lg M , 
r,ue E - noTeHuHan l1C3 B pacrnope; 

E 0 - c-ra1-1,uapTH0e 3 1-1at1e HHe noTeHuHa1ia; 

s - KPYTH3Ha H0I-IHOl1 xa paKTe pHCTHKM ; 

M - M0nHpHaH l(0HUe1npa UHH H0Ha. 

TT0Tel-lUHOMeTpw1ecK 11e H3Mepe!-IHH , KaK H3BeCTI-I0, np0B0,UHTCH 1-1eCK0flbKHMH 

MeT0,U3MM. Bee MeT0,Ubl 113Mepel-lMH B npH6opax Map ,rn A l-lHOH BCTpet!a(0TCH, 

0,UHaK0 B ,uaHH0M p a.3,uene pe'-lb llOH,UeT T0flbK0 0 MeT0,Ue rpa,uy11p0B0LII-I0ro rpaqrnKa, 

peanH30Ba1-11-10M B rno6oM pl-I - MeTpe 11n11 1101-10Mepe cepH11 np1,16opoB AHL1OH 7000. 
Cse,ue1-111H 06 113Mepel-lHHX ,upyrnMH ll0Te l·IU110MeTpM'-1eCKHMl1 MeT0,U3MM 113nara10TCH 

B ,uonom1e 1-111n x K P3, K0T0pblMH K0Mllne1<Ty 10TCH MO,UH(jJ11 1<au1111 a,uanTHJ)0Bal-11-lble 11 I< 

H3MepeHMHM MeT0,UaMH TMTJ)0BaHHH H ;1-06aBOK. 

Memoo 2paoyup060'III020 2parpu1w 33Kfll0L!aeTCH B ll0CTpoe1-11111 rpatpHKa 

33 BHCMM0CTM 3)],C I1C3 OT 1<01-1ue1npaLll1H 6yqiepHblX pacrnop0B C M3BeCTHblMH 

31-1at1e 1-111nM11 pH (pX). fpa,ny11poBOLIHb1H rpaljrn r< CTp0HTC51 np116opoM aBT0MaT11t1ecK11 

1-ia ocHoBe BBe,neHH1>1x B ero naMHTb 31-iat1e1-1Htt 3)],C 11C3 B 6ycj1ep1-11,1x pacrnopax 11 

coorneTcrny,oll.\HX HM 3Hat1 e1-tHH pl-I (pX). 

pl-I (pX) aHanH3HpyeMoro pacrnopa 1-1axo,n11-rcH no H'.!Mepe1-11-10MY B HeM 

31-,a'-!e 1-1H10 nm:e1-1uHana 11C3. Tip11Mep 1-1axm1<,ne1-1HH pH ai-ian11311pyeMoro pacTsopa c 

MCll0J]b30Ba!-!HeM MeTo,na rpa,nyHp0B0L[(-I0ro rpa(jlHl<a HJIJII0CTp11pyeTC51 1-(H)l(e . 
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E I , E2 , E3, E4 - 3Ha4emrn 3,AC I1C3 s 6ycj)epHbIX pacrnopax; 

pH I , pH2, pH3 , pH4 - 3Hal1e1-nrn pH 6yqiep1-1b1x pacrnopos; 

pHi 11 Ei - 3 Hal1e1-11151 pH 11 3,AC s a1-1an11311pyeMoM pacrnope. 

2.3.4.1.2. Ilo,nroTOBKa 11 npose,neH11e 113Mepe1-111i1 

O6m11e cse,ne1-11151 

Mern,n rpa,ny11posoq1-1oro 

npe,nnonaraeT npe,nsap11TeJJbHYIO 

pacrnopax. 

rpacpMKa , KaK CJJe,nyeT 113 BblWeCK33aHHOro , 

(.no 113Mepe1-111i1) rpa,ny11pos1<y l1C3 B 6ycj)ep1-1b1X 

I'paoy upoeKa - 31110 eeoo e na.Mflmb npu6opa napa,wempoe 6ycj;ep11020 pacmeopa 

u om1ULU1W J1C3 1-1a no,weu/e!-lue e20 e 3 ,nom pacmeop. 

B 411CJJO napaMeTpOB , KOTOpble 3anOM11I·!alOTC51 np11 rpa,ny11posKe, BXO,D_5IT: 

- pX - a1CTHBHOCTb HOHOB 6ycj)ep1-1oro pacrnopa , e,n. pX ; 

- 3,AC- l1C3 s pacrnope , MB; 

- t - TeMneparypa pacrnopa, 
0c; 

- S - 1<pyT1131-ia 1101-11-1oi1 xapa I<Tep11cT11K11 3J1e1<Tpo,na, MB / pX . 

YK33aHHble ,na l-lHble 06pa3y10T 6JJOI< napaMeTpOB CTaH,napTa, 1-1a116onee 

nom10 xapa1<Tep113y1om11x T04KY rpa,ny11posoY1-1oro rpacp11Ka. M11H11MaJJbHOe Lil1CJIO 

CTat-1,napTOB, o6ecnelf11Bal0ll(l1X 113Mepe1-11151 - 2 . Ilp11 1-1eo6xo,n11MOCTl1 B naM51Tb MoryT 

6b!Tb sse,neHbl napaMeTpbl 6 CTaH,LlapTOB . 

H eo6xoou.1v1oe ,1uc1w cma11oapmoe u ux xapaKmep1-u,te 31w,1e1-1ufl pX 

onpeoe.n.Jl/0111.Cfl flOJtb306Clm e.ne.M I/Cl 0C/l06GIIUU npU.kte llfle.MblX MemO0UK 

1<0Jtu<1ecmee/-ll-1020 xuMw1ecK020 a1-ta11u3 a (MKXA). 
Ha Kal1ecTso rpa,ny11posI<11 11 ,nocTosepHOCTb nocne,ny1ow_11x 113Mep e 1-111i1 

OK33b1Ba10T 8Jll15IHl1e MHO)l(eCTBO cjiaKTopos, KOTOpbl e orosap11sa10TC51 11 

pernaMeHT11py10TC51 MKXA 11 cooTseTCTBYIOll\11Ml1 MeTo,n11 l1ec1<11M11 y1<33a1-1115IMl1 no 

no,nroTOBKe 3Irewrpo,nos. Cmpo20 cJteoyiime 311w1v1 y 1w3 a1-1u.11Jw u n o.M1-1ume, ,,1110 e Hux 

11em A,f(!JlO'leii, l<Otn0]Jble AW:JICl-/0 l1JJ0U3(30J/.bl-/O onyc1<amb UJlU U3M el-lfll'11b! 

f10.nr0Tos1<a M3Mepe1-111i1 

<:t>y1m1.1,1101-1aJJbHble 803MO)Kl·IOCTl1 np116opos npoeK'rnposaJJHCb C np111.1,eJJOM Ha 

WHpOKHH Kpyr llOJlb30BaTeJJeH , se.nym11x a1-1aJ1113bl pa3JJl14HOH CTeneHM CJ10)1(H0CTl1 

11 MHTeHCHBHOCTl1 - OT pa308b!X 113MepeHHH pH .no MHOropa30BOro B ,neHb 

MI-IOfOKOMnOHeHTHOro aHaJJH3a. B CB51311 C 3T11M B cep1111 BCTpel1a10TC51 MO,n11cjm1<a1.1,1111 C 

O,LIHl1M, .LIBYM51 cjJH3 WleCKl1 opraHl130BaHHblMH llOTe1-11.1,110MeTpHlleCKl1Ml1 KaHaJJaMl1 HJJM 

1-1ec1<0Jlbl<HMl1 B11pTyaJJbHbIMl1 110HOMepaMl1. 

O6ecne4e1-111e B03M0)lmOCTl1 se,neH1151 MH0roKOMnOHeHTHOro a1-ian113a - r.nas1-1oe 

Ha3Ha t.Je~111e 60JlbWOro KOJll1lfeCTBa 1101-l0Mepos. O,n1-1a1<0 npM npe,nocTaBJJeHl111 BbT6opa 

1<0JJMlfeCTse1-11-1oro cocTasa 1<a1-1aJJOB npecne,nosaJ1ach 11 ,npyra51 , He Me1-1ee Ba)l(Ha51 1.1,eJIb 

- ))_al.'b f10JJb30BaTemo 803MO)I<H0CTb CBeCTl1 I< Ml1H11MYMY Hey,no6CTBa , CB513aHHble C 

3aBHCl1M0CTbl0 pe3yJJbTaTOB 113Mepem1H 11 rpa,ny11poBKM OT TeMneparyp paCTB0p0B. 

KaK 113seCTHO ATK n03BOJJ5leT I<oppeKTHO o6oHTM Hey,no6cTsa, CB513aHHbre c 

1-1eo6xo,n11MOCTb10 cornacosm-111_51 Me)l(,ny co6oi1 TeMnepaTyp pacrnopos - 6yqiep1-1b1 x 11 

a1-1aJ111311pyeMoro. 6onhw111-1crno f1oJJb30BaTeJJeH noJJb3YIOTC51 ATK np11 113Mepe1-11151x 

21 



pH. O,!l_i-131(0 y,no6CTB8Ml1 3TOH cjJyHKl\HM MO)KH0 B0CrJ0Jlb30B8TbC51 T0Jl bK0 B TOM 

cnyciae , 1<or.na M3BeCTHbl 1<oop.n11HaTb1 113onoTeHL(11anb1-1011 T0LIKM l1C3 . K cm1rnne1-111 1-0 

3 HaL1e1-11151 1<oop.n111-1aTb1 pX11 pe,n1<0 np11B0,[(51TC51 B nacnoprnx l1C3. OnpeJ.(eJ1eH11e 

K00p,[(Ml-l8Tbl , K0l-feLIH0, B03MO)KH0 0rlblTHb l M nyTeM C8MOCT051Tenbl-I0 , 1-10 npe.ncT8 BJl51eT 

011pe,nene1-11-1b1e Tpy.n1-1ocT11 H Tpe6yeT 1-1eMano11 1rnan11cjrn1<al(1111. 

Tip116opb i Map,rn AHl1OH npe,n0CT8BJl5110T B03MO)Kl-lOCTb B0CrJ0nb30B8TbC51 

.npyrHM , 6onee ,[(0CTYllHblM nyreM yMel-lbWeHl151 3TMX 1-1ey,no6CTB, a HMeH!-10 - 1rn6opOM 

1101-!0MepoB C rpa.ny11poBKaM11 , Bblrl0Jll-lel-lHblMH 11p11 pa3 Hbl X TeMnepaTypax 0,[(H0ro 11 

Toro )Ke 6ycj1ep1-1oro pacrnopa 11 HC3. Hanp11Mep, ,[(Ba M0H0Mepa c rpa.ny11p0B 1<aM11 

11C3, BblTT0Jll-leHHblMH np11 20 ° c 11 25 °c, rl03 B0Jl5110T npoB0,[(HTb 113MepeHH51 pX npo6 

C TeMnepaTypaMH OT 17 ° c ,[(0 28 ° c. BMeCTO 0XJla)K.[(emrn 11n11 1-1arpeBaHH51 npo6b1 

BaM OCTaeTC51 11 3Mep11Tb ee Te MnepaTypy Ha M0MeHT a1-1an113a 11 , Bb16paTb B ll8M51Tl1 

np116opa ,[(n51 113MCJ)CI-IMH 110H0Mep C TCMnepaTypoi1 paCTB0p0B 11p11 rpa.ny11poBKC 

ornw1a1oll.le i1c51 OT Hee He 6one e '-ICM 1-1a ±3 °c (Ha116os1ee yacTo BCTpe Ya1oll.leec51 

Tpe60BaH11e MKXA) . 

Ol(eHl1B , npe,nBap11TCJlbH0, B03MO)Kl-lbl H p 336poc TeMnepaTyp npo6 11 BbI6paB 

paCLleTnl1B0 TCMnepaTypbl 6ycpepHbl X paCTB0p0B npM rpa ,nyMp0BKe , MO)Kl-10 o6ecneLl l1Tb 

J1106oe Tpe6yeMoe no MKXA c0Bna,ne1rne TeMnepaTyp. 6on1,woe LIHCJl0 1101-10Mep0B 

np116opa o6ecne'-laT Bb l ll0Jll·ICl-ll1C M T8KOH 3a,[(8LIM , 11 MHOroKOMllOI-ICI-ITHbl H a1-1an113 

0,[(H0BpCMC l-11-10. 

,l],m, nepexo.na K 113Mepe 1•111HM 11p0Map1<11py11Te o,n,rn 113 M0I-I0Mep0B 11 llJ)0l13BC.[(11Te 

,[(nH Hero rpa.ny1,1p0BKY :)JICKTPO.LII-IOH Cl1CTCMb l. TiopH,nOK Map1<11p0Ba1-11151 110H0MepoB 

113nm1<e1-1 B ::> Kpai-,e YCTAHOBKA. 

Bo M36e)l<a~rne ow11601< 11 nyTaHl1l\bl , CHa6.n11Te ycr 10BHb1M11 1-10Me paM11 HC3 

0 ,[(H0ro T11na , CCJJl1 T8K0Bble 11Mel0TC51. TIOMHl1TC , xapa ,nepMCTl1Kl1 H C 3 .[(8)KC B 0,[(HOH 

napT11H H3 r0T0Bne1-11151 MoryT CYll\CCTBCI-IH0 0TJIHLlff[bC51 , a 3 1-13'-1111~ 11X CB060,[(l-lble 

nepeMCll\CHMH Me)K,[(Y 1101-10M e paM111-1e,nonycT11Mbl. CB513 b l1C3 c ero rpa,ny11poB0LIHb1M11 

xapa 1crep11CTHK8Ml1 ,[(0Jl)Kl-la 6b1Tb 0,[(1·10 31-18LII-IOH ! 
3Kpau rPA,Ll,Yl1POBKA 
[pa.ny11pOBKa VIC3 - 1-1eo6xo,n11Mb111 11 Ba)l<Hbl H pe)1rnM . ilpe)K,[(e Bcero , 

6e3 rpa,nyMp0BKl1 He npMX0,[(11TC51 roB0p11Tb 0 C8Ml1X M3MepeHMHX. KpoMe Toro, 

LIYBCTBl1TCnbH0CTb l1C3 K pa3JlHLIHblM cpawropaM 3acrnBnHeT .nocrnT0LIH0 Ll3CT0 

ll0BT0p51Tb np0l\CCC rpa.ny 11p0BKl1 , KaK MQ)l(HQ T0Ll l-1ee a,nanT11py51 YCJ10B1151 ee 

np0Be.ne1-11151 K xapaKTepy npe,ncT051ll\11X M3Mepe1-11111. 

KaK 0TMeL1anoCb Bb l We, rpa,ny11p0BKa np0113B0.[(MTC51 B 6ycjJepHblX pacrnopax. 

Tip11 3T0M np116op cj111KC11pyeT 3H8LleHHH: 

t - TCMllepaTypbi pacrnopa , ° C ; 

3.l(C - 110Te1-1l(11ana ::i11e1npo.na, MB ; 

S - 1<pyTHJ1-1b1 110H1-1011 xapal("repHCTl1KH 3JlCKTpo.na , MB / pX. 

,l],Jrn o6ecneLJCHl151 B03MO)KH0CTl1 H3MepeHHH B ll3M51TH npH6opa ,[(0Jl)KHbl 

H8X0.[(11TbC51 napaMeTpbl 1(81( MHHHMYM ,[(Byx CT8H,[(apT0B . TOJlbKO B :)TOM cnyciae npH6op 

aBT0M8TW1ec1<11 n0CTp011T 2paoyupoeo 1tllblU 2parjJU1( H 6y.neT roT0B I( npoBe,[(e l-lHI0 

HJMepeHHH. 
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,ll,Jrn npoBe/J,emrn rpa/l,yHp0B1m: 
- noJJ,r0T0BbTe 6ycpepHb1e pacrnopb1 , KaK yKa.JaHo B MKXA 11n11 nacnopTe Ha 

l1C3; 

- pew11Te, KaKOH JJ,0m1<1-1a 6b1Tb TeMnepaTypa 

6ycjiepHb lX pacrnopoB 11 A06ei1Tecb :noro 

3Ha4eI-11151. 

Bb16ep11Te rPA,D,YvlPOBKA 

11 ycTaH0BH"re, 1-I0Mep Ka~iana K K0T0p0MY 

noJJ,I<rnoL1eH l1C3. 

Tip116op npeJJ,fl0)1(11T BaM Clll1C0K 113 wecrn 

3J-1aL1eH11H pH 6yqiepHbl X pacTBopoB. 

Bb16ep11Te B cn11c1<e 31-ia4e1-111e pH 

(pX) paBHoe 11n11 Ha116onee 6n113Koe pH (pX) 

11Me1ow_eroc51 y Bae 6ycpep1-1oro pacrnopa , 

11 1-1a>KM11Te BBO,D,. O6paTwre BI-IHMa1-111e 1-1a 

npocToe npaBHJl0 - pacnonarai1Te pX B c n11cKe no 

B03pacTaHHI0 11X 3HaL1e1-111 i1 (o6paTMTe BI·IMMaH11e 

1-ia nepBblH 3 Kpa1-1). 

Tip116op npeJJ,0CTaBl1T B03M0)KJ-10CTb 

CK0ppeKT11p0BaTb 31-Ia9eH11e pX , ecnM )Ke B 3T0M 

1-1eT 1-1eo6xoJJ,11MOCT11, 1-1mI<M11Te BBO,D,. 

ITp116op BbIBeJJ,eT I-Ia 3 Kpa1-1 napaMeTpbl 

Bb16pa1rnoro crnH.uaprn, 11n11 coo6w_eH11e 

«c6poweH», ecn11 TaKoBoro 1-1eT. 

,l],n5i nepexo.ua co6crnem10 K rpa.uy11poBKe 

1-1eo6XO)lHMO: 

- noMecTMTb I1.C3 11 JJ,aTLIHK ,l],T (,D,KB) B 

6ycjiep1-1b1i1 pacrnop ; 

rpa,o,. 2 

V 1.68 

3.56 

rpa,Q. 2 

rpa,Q. 2 

pX = 4.01 

- ycTaH0BHTb MapKep Ha n0311ll,11 10 rpa.u. 11 1-Ia)KaTb Knas11wy 88O,l],. 

c6poc 

6.86 

9.18 

V 12.45 

c6poc 

c6poc 

TTp116op nepei:i.ueT K rpa.uy11poBKe 11 BbIBe)leT Ha 3Kpa I-1 TeKyw_11e 31-1a4e1-11151 

rpa)ly11p0BQLII-IblX napaMeTp0B. ,l],O)K)lMTeCb ycrn1-1osne1-11151 nOKa.3aI-IHH TeMnepaTypbl 11 

3,l],C 11: 

- Ha)KMWre KI-I0nKy OTMEHA , ecn11 3HaL1e1-11151 Bbl3bIBaIOT coM1-1e1-11151, H Bbl He 

X0Tl1Te 113Mel·U!Tb napaMeTpbl CTaH)lapTa, I-IaX0JJ,5ILI.l_eroc51 B naM5ITl1 np116opa ; 

- Ha)KMl1Te IrnonKy BBO.D:, ecm131-1aLIe1-111511-1e Bbl3bIBaI-OT coM1-1e1-111i1, 11 8b1 xoTHTe 

s1-Iecn1 3HaL1e1-11151 s naM51Tb np116opa. 

ITp11MeL1a1-11151: J . B 6ft0l{e napaMempo8 c 11·1a11oapma 11a 3Kpa11 8b18ooumc,1 

31-1a<1euue 1<py111u3111,1 S uo1-t1-wi1 xapa1<niepucmu1<u UC3, 1wmopoe 

Ol<C/:J/Cem BaM 110J1/0U,fb (J OL/el-ll{e COCl110fl l/Ufl 3/l elanpoiJa U 

« npC18UJ/bllOCl'/1ll )) np08eiJe111-1oii. 2paiJyup08/W. /1,llfl (Jb /80008 -

cpa(Jl-1ume 31w<1e11ue c mpe6o8aHuf/Atu 11acnopma Ha ::y11e1anpoo u 

02paHu,,e,1uf/,11u MKXA. 
2. ]J-lClKOJII « V » (J C/1UCKe 011'/;1/e'ICII0/11Cfl C/11C/IIOClp111bl , 3C/ l1UCat-l/-/ble 

8 naAlflmb. 
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3 1<patt fPA.D:Yl1POBKA no3BOJrneT BbmomrnTb 11 m ime onepau1111 1<a 1< YTeIme 

napaMeTpOB CTaH)lapTOB 11JlH MX c6poc. Anrop11TM 11X BbmomIeI-I1151 attanorw1eH, C TOH 

Jll1Wb pa31-1111.(eH , '-!TO np11 '-!TeHl1H HeT 1-1eo6XO)l l1MOCTl1 BXO)l l1Tb B «fpa)l» 1{0 I-lKpenrnro 

napaMeTpa , a )],JUI c6poca Heo6xo)l ttMO Map1<ep ycTa HaBn11saTb s no311uI110 « c6poc» 

cpyHKl.(110H3JlbHOH CTpo Irn. 

Ilo3Hl.(1151 «c6poc» B 06U_\eM Clll1CKe CT3H)lapTOB n03B0Jl5leT c6pOCl1Tb see 

CTaH)lapTb l 3ICTl1BHOro 110HOMepa 0)1,1-IOBpeMemlO , a B OKHe l<OHKpeTHOro CTaH)lapTa -

TOJlb l<O e ro O)lHOro . 

.D:n51 p51)la MKXA Tpe6yeTC51 rpa)ly11p0B1<a s 1<onwIecrne CTaH)lapTOB 

60JlbWeM )lByx . Ilp116opbl n03B0Jl51I0T 3anOMHl1Tb napaMeTpbl )lO weCTl1 CT3H)l3pTOB 

BKJJ10LJ11TeJ1bH0. Kycol1Ho-J111He111-ia51 annpo1<c11Mau1151 1-1en111-1eHHOH 1101-1HOH 

xapa1<Tep11CTl1Kl1 ll03B0Jl51eT nomIee MCn0Jlb30 B3T b B03M0)KHOCTM 11C3, npe)K)le BCero , 

1-13 Kp351 X )lMan a30HOB H3MepeHM51 , r)le Ha6rnO)l310TC51 cyU_\eCTBeHHbie H3MeI-leH1151 

KPYTM3Hbl. 

lhMepc1rnD 
Ilo)lrOTOB bTe p a60LJee MeCT0 , 06opy)lOBa1-111e, MaTepttaJl bl 11 p eaKTHBbl , 

aHaJlM3HpyeMb l H pacrnop H )lpyroe B COOTBeTCTBHH C HCnOJlb3yeMb lMM BaMH MKXA . 

IloMeCTHTe )l3T '-IMKH s 11ccnenyeM 1>IH pacrnop 11 n ep eMe wai1Te pacrnop )lJlH 

yCKope I-I115I npouecca ycTai-10sne 1-111H TeM nepaTypI-Ioro p e)l<MMa. 

B1<J11ol111Te np116op. 

3KpaH IBM EPEHHE 
B :J1<pa11e Bbl M0:J1ceme 1-1a6J11ooanu, 3/-/a lfemm: 

- 3/(C 3J1.e1anpoo1wii cucme.Mbl 6 A-tB; 

- af(l'/"lU6!-tOC!nU U0l/06 6 ea. pf-I (pX) ; 

- ,1101mp1-1oi't (M) 1<01-n1ewnpm1uu (e uo1-10.Mepax); 

- MC/CCOBOl/. (C) 1(0/lL{eH!npmiuu (e UONOAtepax); 

- me.Mnepamypb!. 

Bbl MO)KeTe T3 IOKe: 

♦ 3an11caT1> 3 1-1alIemrn pX , 3 .D:C 11 TeMnepaTypbI s 6no1<1-10T; 

♦ n0JIY '-IMTb C npaBKY o TeKylllHX ycrn1-1osI<ax. 

B 3 KpaHe l13MEPEHl1E Map1<ep MmKeT n epeM e ll\aT bCH no cpy1-11<u1101-1an1,1-1011 

CTpOKe M ycTaHaBJlHB3TbC51 B O)l l-lY 113 ll51Tl1 n03ML(HH. YcTaHOBHTe MapKep Ha BT0J)OH 

CJleBa ll03111.(HM . 

B 3TOH fl03 ML(MM MapKepa B03MO)Kl-13 CMeHa H3Mep51eMoro napaMeTpa ( e)],M l-1111.(bl 

M3Mepe1-111H). H m 1rnrne Irnono1< « i ! » 11n11 BBO.D: np11son 11T K cMe1-1e M3Mep51eMoro 

napaMeTpa , 1-1anp11Mep 

? 

pH 
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DID 2 

9.08 

P: 00 
2s.s·c 

pH 



? 2 

->3,ll,C 

-0248 

P:00 
25.S"C 

MB 

flpHMe4 amrn: 1. Ha;;1camue KHOnKu BBOJ/, npoU36ooum " npoKpymKy " cnucKa 

napaMemp06 6 OO/-l01\1 ltanpa6lle/-lUU, a KHOl10K " j 1 " - 6 06yX. 

2. 3 1-tal/e/-lllfl napaJHempo6, /-lC/XOOflUJUecJt 3a npeoe.na.MU ouana3011a 

2paoyup06l<U, UIU)Ul(UJJYIOIIICJl ua 11le.ft1II0.111 pone, llllllOMUIU/Jl Ba.M 

o ue«oppe«muocmu U3.Mepeuuii. 

MHoroKaHaJlbHOCTb H nepeKmo•teHHC KaHaJlOB 

B npu6opax cep1111 MQ)KHQ BCTpeTl1Tb peamnal..(11!0 MH0roKaHaJlbH0CTl1 .UBYM51 

cnoco6aM11 - cjrn1wiecKoi1 peaJ1111au11ei1 o.uHoro 11J111 ,usyx KattaJJoB 11 nporpaMMHOH 

peaJJ111au11ei1 HeK0T0poro 411CJla ((811pTyaJJbHblX» 110H0MepoB . 

B nepB0M CJlytiae B C0CTaB np116opa BX0)l51T HeCKOJlbl(Q napaJJJJeJlbHblX 

110TeHl..(110MeTp114eCKl1X KaHaJl0B, a B TpeTbeH 00311 1..(1111 cjlyHKl..(110HaJlbHOH CTpOKM 

11MeeTC51 001..(1151 yKa3aTeJl51-nepeKJllO'-laTeJl51 Kal-JaJl0B. )],Jl51 nepe1<mo•1eHM51 KaHaJIOB, 

COCT051Hl1e K0T0pblX OT06pa)KaeTC51 1-Ja 11H)l l1KaTope, ycTaHOBl1Te MapKep Ha :ny 

011u1110 11 Ha)K11Mai1Te KH0nK11 BBO)], HJ111 « i 1 ». CosepweHHO aHaJ1orn•1HbJM 06pa10M 

nepeKJI10'-leH11e KaHanos ocymecrnn51eTc51 B 3 Kpa ttax YCTAHOBKA, fPA)],YMPOBKA 

11 EJJOKHOT. 

Bo BT0p0M cnytiae B COCTaB np116opa BXO)ll1T O)ll1H noTeHl..(110MeTpH4eCKl1H 

((a[-JaJl , a I{ HeMy, 110 BbI6opy IloJib30BaTeJI51, rI0)lKJIIO'-laIOTC51 «B11pTyaJibHbi e» H0H0Mepbl 

C rpa,uy11pOB0'-1HblMl1 napaMeTpaM11 11 cneu11cjJ11'-leCKHMH ycrnHOBKaM11. Ilo)lKJIIO'-leirne 

K noTeHl..(110MeTp114eCK0MY KaHaJiy Toro HJll1 11H0ro 110H0Mepa np0113B0)ll1TC51 

ycrnHOBKOH MapKepa tta CTpatt11ue BhlEOP l1OHA 3KpaHa YCTAHOBKA (cM. Mx. 
MapKHpoBa11ue 110110Mepa no nmy MC3). Onu1151 nepe((J[1o•iaTeJ151 KaHaJI0B B 

TaKl1X MO)leJrnX 0TCYTCTByeT, a rnn l1C3, rpa,uy11pOBO'-IHbJe xapaKTep11CT11KH KOTOporo 

no,u1<m0Yettb1 KO sxo.uy, 11tt.u11 u11py10TC51 B 3KpaHax CIIPABKA 11 l13MEPEHI1E . 

HcnOJlb30BaHHe aBTOMaTH'ICCIWH TCMnepaTypHOH KOMne11cau1111 

TeMneparypa pacrnopoB , KaK 113BeCTH0, 0Ka3bJBaeT cymeCTBeHH0e BJl1151Hl1e Ha 

aKTMBH0CTb 110H0B 11 , KaK CJie,UCTBl1e, Ha 3Ha'-1eH11e 3)],C , rettep11pyeMOH l1C3. 3To 

o6CT051TeJlbCTBO np11BO)l l1T I( T0MY, '-ITO B 0,UHOM 11 TOM )Ke pacrnope, HO HaX0)l511.l.(eMC51 

np11 pa3HbIX TeMnepaTypax, l1C3 Bb1pa6orneT, a np116op 3aclrnKc11pyeT p a3 Hbie 

11rn•1ett11JI 3)],C. 

TeMnepaTypbl pacrnopOB, B K0T0pblX np0113B0)l51TC51 H3Mepemrn , Ka!( 

npaBl1JI0, 0TJlH"IHbl OT TeMnepaTypbl pacrnopOB np11 rpa,uy11pOBKe. )],JI51 K0ppeKTH0ro 

con0CTaBJieHH51 pe3yJibTaT0B 113MepeHHH 11 nony'-leHH51 HCTHHHblX 3Ha'-!eHHH pX 

Heo6xo,u11M yYeT pa3 H0CTH TeMnepaTyp . 
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flpH6op 06ecne<11rnaeT B03M0)KH0CTb TaKoro yc1eTa C IT0M0il\b l-0 pe)K 11Ma 

aBTOMarn<1ec 1<011 TeMnepaTyp1-1011 1<0Mne1-Icaunn (ATK) pe3ymTaTOB M3Mepe1rn11 . )],m1 

BKni0<JeJ-I115I p e)K MMa ycTaH0BMTe MapKep J-Ja IT03M U11I0 « ---)) 11 J-J a)KMHTe KH0nKy B8O)],. 

B 30 1-1 e MapKepa n 05JBHTC51 1-1 at 1n11cb «ATK», a 113Mep eHHb1e 3Ha4eHH51 pH (pX) 6y.nyT 

BblB0.[\11TbC51 C yYeTOM p a3H0CTl1 TeM n epaTyp. 

)],m1 0TMeHbl p e)lrnMa ATK, Map1<ep 

Heo6xo.n11Mo ycTaH0Bl1Tb 1-ia 11 0311u 1110 ATK 11 

c1-1osa 1-1m1<aTb BBO)], . Ha.nn11 cb ATK 11c<1e3 1-1 eT, 

a n ep eC<leT 6y.neT 0TMeHeH. 

8m1Jwa11ue! )],n51 ATK pe3yJJb'J"a'roB 

M3Mepe l-111 H B naM5JTM 11p116opa .l\0Jl)J<J·I0 6bJTb 

ycTaJ-I0BJle l-I0 31-JaLJeJ-JHe pHH , J<00p.l\111-JaTbl 

? 2 

9.08 

ATK P: 00 

25.5"C 

pH 

113onoTeHu11aJ1bH011 T0YKM , 11p11Me1-1ne~10ro HC3. f -f eo6xooiwo noM11umb, <11110 y 
3;1e1onpoooe pa3J1 U'-/1-t020 muna 3 /W<temm 1<0opo111wm 0 111J1 u<ta1omcfl. no3TOMY np~1 

3aMe1-Ie :rne1<Tpo.na o.n1-1oro nrna Ha .npyro/;i 1-1eo6xo.n11Mo npon3secT11 cJ111<1e1rne 11 , 

n pn 1-1 eo6XO.l\ l1MOCTH, YT041-Ie1-111e 3I-Ia<Ie1-I1151 pH H, Bl•leCfaJJ-Ioro B naM51Tb B )1<p a1-1e 

YCTAl-lOBKA . 

Bso.n 3 1-1a<1e HH H pHu B naMHTb npo~I3B0.l\11TC51 B 3 1<pai-Ie Y C TA l-lOBKA n o n11caH 

J-IH)J<e 110 TCl<CTy. 

3anHCb pC3YJlbTaTOB H3MCl}CIIHH B 6JIOlmOT 

"13Mep51eMble napaMeTpbl Bbl MO)J<eTe 3a1111caTb B 6JJOJ<HOT. )],m1 p a3pewe HH51 

3arrnce/;i Map1<ep _[\QJl)l{eH 6b1Tb yCTml0BllCH B noCJle.[\HI0I0 110311UHI0 cjiy1-11<u110HaJlb HOH 

CT j)0l<H . 

CnpaB1rn 06 yCTaHoBlrnx 
XapaKTep1-1b1Mn .l\Jl51 3 1<pa1-ia en PABKA (?) 110TeHunoMe-rpnLiec1<0ro Ka Hana 

51BJl5ll0TC5I CBC.[\eHH51 0 BBe.[\eJ-11-lblX CTmI.napn1x H 1<00!).[\HJ-JaTe 1130 llOTeHU11aJlb l-I OH 

TQlll(l1 vlC3 . 

Ha npMse.ne 1-11-10M , .nmI npnMepa , 3 1<pa I-1e 

MI-I.[\Ml lMPYI0TC51: CBe.[\e l-11151 0 J-IaJI M'IMM B n aM51TM 

napaMeTp0B 1-ro M 6 - ro CTa1-1.napT0B ( uncjlpOBble 

3J-Ja<Je HM51 C00TBeTCTBY I-OT I-J0MepaM rl03MUMH B 

06 11\eM en 11c1<e31<p a1-ia r PA)],YHPO B KA), 3 I-IacIeH ne 

pl-In =7,00 J<00p.l\111-JaTbl M30 rlOTeHU11aJlbl-lOH TQLIJ{J,J 

11C3, rpai-JMUbJ 111i11/111ax .non ycKosoro 1<0I-ITponn. 

CT(1-6) 

min=+02.00 

max=+03.00 

HHT. = 60.00 

pHu = +07.0 

Un=7.8B 

np11Me<1a 1-JJ,Je - 8Topa51 31-ia<Iall\a51 U.Hljipa 110CJ1e 3a 115JTOH n apaMeTpa pl-In 1-1 e 

BbJB0.l\11TC51 I-ia 3 Kpa1-1 B CB51311 c TeM , <JT0 oHa 1-1e HeceT oco6oi1 111-l(IJopMaTHBHOH 

1-1arpy3 1<11. )],n51 s1,1xo.na 113 c npaB1<11 

Hm 1<M11Te 1<1-1011Ky OTMEHA. 2 
3 1(pa11 YCTAHOBKA 
B HOHOMCpe Cll11C0J< napaMeTp0B , MX 

ycTa J-JaBJIHBaeMb lX Ilonb30BaTeJleM, 1-ia1160J1ee min pHu 
.[\Jl l1J-JI-Ib l H M C0CT0HT HT Mx , pH11 , «H J-IT», Max HHT. 

min/ m ax , t0 . I -· 
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Mx. Map«upo6a11ue uo110111epa 110 muny HC3 
M apKHpOBa!IHe H0H0Mepa 1-1eo6XO,[(HMO ,[(JIH npHBH3KH K HeMy rpa.uyttp0B04HbIX 

n apaMeTp0B 11C3, a B ,Uanb1-1e11weM - 6b1cTpOro n0HCKa H BbI6opa ,[(JIH pa60Tb l 

1-1eo6xO,UHMOro H0H0Mepa. 

TTpH Bbm ycKe H3 np0H3B0,[(CTBa BCe 

H0H0Mepbl, 3a HCKJII-OL!e1-rneM 0,[(l·IOr0, 6e3bl MHHHble 

(Mx). lJ:nH npHBH3KH H0H0Mepa K rnny 11C3 

Bbl6Hpa!OT 0,[(Hy H3 6e3bl MHHHblX (Mx) TT03HUHH 

H, Ha)KaB KH0nKy BBO.D:, BB0,UHT M0JieKynHp1-1y10 

Macey onpe,UeJIHeMoro H0Ha. TTptt6op C0TT0CTaBHT 

yKa3a 1-11-1oe 3Ha4e1-rn e c -ra6nttuei1 CHMB0JI0B YIC3 

B CBOeH naMHTH 11 BbI6epeT ,[(JIH MapKHp0BaHHH 

coo-rBeTcrny10 m11 i1. 

Bb16op 110Ha 

MX 

MX 

MX MX 

TaK, ecn11 8b1 BBeJIH Mx= 19.0, TO 1101-10Mep 6y.ueT MapK11poBa1-1 «F -». Ecn11 )Ke 

BBe,UeHH0e BaMH 3HaLJe1-rne Mx He C0Bna.uaeT HH C 0,[(HHM 3J-1aL1e1-111eM B naMHTH , TO B 

::11<pa1-1e 113MEPEHl1E 6y.ueT 111-1.u11u11poBaTbCH BBe.uem1oe umjiposoe 3 1-1 a4e1-rne. 

TTpH HCn0Jib30BaHHH BHpTyaJibHbIX H0H0MepoB ,[(JIH u e11e11 opra1-1113au1111 

« n0,UMeHbI» p e)l<HMa ATK p e1<0Me1-1.uyeTCH p acn0JIO)l<e1-rne Tal<HX 0,UH0THnHb lX 

H0H0MepoB B p a3HblX CTOJI6uax Ha CTp aHHUe. Ta1<aH npHBb(Lfl(a o6ner4HT 6bJCTpbl H 

n 0HCI< H BbI6op H0 I·IOMep a, Ha1160J1ee n0,UX0,[(H ~ ero .um1 H3Mepe1-11111. 

pHu. B60<) Jll{l•te1tuR pHu «oopowt{lfllbt 113011omem{tut11 b11ou mo•tKll 

- Heo6xo,UHM ,UJIH ,UJIH 06ecneL1e1-1HH H3Mepe1-11111 c ATK. 31-1aL1eH1151 pl-TH 6ep yrcH 

TTOJlb30BaTeJieM 113 n acnopT0B I-ta l1C3 HJIH HaX0,[(HTCH 0llblTHblM nyTeM. 

Minimax. /J,011yc«o6bllt «011111po11b pe3yllblll{llll06 u3111epe111111 

KaI< npaBHJI0 , pe3yJibTaT H3MepeHHH ,[(QJI)((eH Y.U0BJieTB0pHTb onpe.ueneHHbIM 

Tpe6osaHHHM - 6bITb 1-1e MeHec I<aI<oro ntt6o 3 J-1 aL1eH~rn 11n11, Hao6opoT, He 6onee. 

MO)KHO TaI<oi1 cpaB1-rnTeJibHb111 a 1-1 am13 .uenaTb BCHI<HH p a3 caMoMy, a MmK1-10 nopy4HTb 

3TY cpyHKUHIO np116opy, BBe,UH C00TBeTcrny1om11e 3 J-I a4eHHH Bero naMHTb. KaK T0JibK0 

H3MepHeMoe 3Ha4eHHe BbIH,[(eT 3a yKa3aHHble BaMH npe,UeJibl , np116op coo6m11T 06 

3T0M 3ByK0BbIM CHrHaJl0M. HanpHMep , ecJIH ycTaH0BHTb min = 4.00, a max = 9,00, 
TO 3BYK0BblM CHrHaJI0M 6y.uyT conp0B0)K,[(aTbCH Bee 3J-Ia4e J-IHH , Y.U0BJieTB0pH10m11e 

ycJI0BHIO 4,00> pXi >9,00. 
to- Py•moii 6600 Jlt{l•teuuii me.11mepm11ypbl 

He BO Bcex cny4aHX HMeeTCH B03M0)KJ-10CTb n oMeCTHTb KOMnJieI<THblH ,UaT4HK 

TeMneparypbI B K0HTponttpyeMy1-0 cpe.uy. O .u1-1aKo socnoJib30BaTbCH ATK pe3ynbTaTOB 

H3Mepe1rn11 B03M0)((H0CTb HMeeTCH , Tai( KaK H3BeCTHbl H K00p,UHHaTa H3onoTeHUHaJibHOH 

TOLIKH 11C3, H - TeM n ep aTypa cpe,Ub l. .D:1rn HCil0Jib30BaHHH cpyHKUHH ATK B TaK0M 

cny4ae 111-1Tepcpe11c .uon ycI<aeT 31-1aLieH11e TeMnep aTypb1 BBeCTM spy41-1y10. C uenbl0 

BbI,UeJie lrnH , H,UeHTHQJHKaUHH TaKoro pe)KHMa - 3HaLiel·IHH, BBe,UeHHble spy41-1y1-0, B 

3 Kpa1-1e l13MEPEHl1E n oMe4a10TcH cneuttaJibHbl M o6pa30M - 06paMnm-0TcH p aMKOH . 

.LJ:nH 0TMeHb l p e)KHMa 1-1eo6xo.u11Mo ycTaH0BMTb t0= 00.0 11 1-ta)KaTb OTMEHA. 
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3Kpa11 liJIOKHOT 
B 3 Kpa1-1e Bbl MO)l(eTe npo0111TaTb 31-13°Ie l-1Hll 3an11caHI·lb l X n apaMeTpOB MJlH 

0°IMCTMTb 6JlOKI-IOT OT 3an11cei;j_ 

Ha 3 Kpa1-1 O,ll_I-IOBpeMeI-IHO BblBO.D,l!TCll 

napaMeTpbl wecTM rpynn M3MepeHHH. 8 COCTaB 

napaMeTpOB rpynnbI BXO.D,l!T 31-1a01e1-11151 3)],C (MB) , 

aKTMBJ-IOCTM MOHOB (pH) M TeMnepaTypb l (
0C) . 

Bee 3a n11c11 B 6110Kl·IOT conpOBQ)l(.D,aIOTCll 

p erncTp a u11ei1 .n,aT. )],Jlll BblBO.D,a 1-13 3 KpaH 3Tl1X 

AaI·ll·IbIX n ep eBe.n,11Te MapKep 1-1a 110311u1110 )],ATA 
11 1-1a)l(MHTe 1niom<y BBO)],. 
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EinoKHar 

N p_H 
01 21.48 
02 21.48 
03 21.48 
04 21.48 
05 21.48 
06 21.48 

2 cClsKJc 
118 ·c 

-1024 22.1 
-1024 21.8 
-1024 21.9 
-1024 22.0 
-1024 22.0 
-1024 22.0 



2.3.4.2. KOH)],YKTOMETPvf4ECKJ1E 1-13MEPEHIDI 
2.3.4.2. 1. Tip111-1u11n KOl-l,/J,YKTOMeTp11'-ieCKHX H3Mepe1-1HH 

lhMepe1rne Y3Il 
B OCHOBY H3Mepemui Y3TI nOJlQ)KeHO H3Mep em1e npOBO,/J,HMOCTH p3CTBOp3 

s SJL1eAKe Konbp3yw3 11 3BTOM3TJ1L1ecKoe YMHO)Ke~111e p e3ynbTaTOB H3Mepe1-111A 1-13 

nocToS11-11-1y10 K S1'-leHK11: 

X=K • G 
r,/J,e - X- Y3TI; 

K- nocTOSIHH3SI SJL1eAK11 ; 

G- npoBO,/J,HMOCTb p 3cTBop3 s HL1eAKe. 

U3Mepe1rne cTeneHH MHHepamna1.orn 

B oc 1-1osy H3Mepe1-111S1 cTene1-111 M111-1epan1133u1111 s nepecL1eTe 1-13 C sAL nono)KeH 

nepecLleT 3H3L1e1-111A Y3TI s 3 1-134e1-111S1 Ko1-1ue1-1Tp3u1111 no 113secT1-10A 33s11c11MOCT11: 

Xi s= I 03 C • AO • ( l -3 ✓c + B C)* 
r,/J,e: C - KOHUeHTp a UHSI M01·10p3CTB0p3; 

AO - npe)J.eJlbl-13SI J KBHB3Jlel-!'rn3SI JJleKTpH4eCK3SI npOBO,/J,HMOCTb np11 25 °C; 
a, B - KOJcjJcjrnu11e1-1Tbl. 

* - Kp3TKHH cnp380LIHHK cpH3HKO-XHMWleCKHX BeJlWIH l-1 . 8-e 113,/J,. n.: XMMHSI , 1983. 
2.3.4.2.2. Tio,/J,rOTOBK3 11 npose)J,e1rne H3Mepe1-111A 

061..UHe cse)J,e1-111S1 

KOH,/J,YKTOMeTpbl cep1111 MI-IOfO,/J,Han3301-11-1b1e C M3JlOH OTI-IOCMTeJlbl-IOH 

n orpewHOCTblO H3Mepe1-111S1 Y3TI. TipH rp3,/J,YHPOBI<e KOH,/J,YKTOMeTp3 B K3)K)J,0M 113 

nO)J,)J,H3n330HOB aBTOM3TH4eCKH onpe)J,em1eTCSI "csoe" 31-13'-leHHe K. 3To HeCKOJlbKO 

ycJJO)K I-ISl eT nosepKy - 33TO o6ecneLIHB3eT M3JJYIO norpeWHOCTb H3MepeHHH B WHpOKOM 

)J.H3n3301-1e H3MepS1eMblX 31-134e1-111A Y3IT. 

Ko1-1oyKmo,nempu,1ecKue u3,wepe!-lUR eo3,wo.,1c1•tbt npu J-taJIUl/Uu a na,11,unu 

KONOytono,wempa l<O/-lCJnat-lln KI , K2, [{3, onpeoe.fleNJtb/X npu O'tepeo11oi'i 
1v1empo1w 2u,1ec1wi'i noeepKe u enucw11-1btX a ceuoemvtbcmeo o noeept<e. 

TI0Tpe611TeJJ10 np116op nOCT38JlSleTCSI npowe,/J,WHM nepBH4I-IYIO nosepKy, B ero 

naMSITb BBe)J,el-Ibl )J,eHCTBHTeJlbl-Ible 3 1-1 3'-lel-IHSI KOHCTaHT K 11 01-1 roTOB K HCnOJlb30831-IH IO 

no H33H3L1e1-1mo. 

)],JJSI 06ecne4e1rnS1 norpew1-1ocT11 H3Mepe1-111A, yK33aJHIOH B n3cnopTe, 

1-1eo6XO,/J,HMO CO)J.ep )K3Tb B 4HCTOTe ,/J,3T4HK )],KB. flpu U3A1epe11Uf/X /la e20 noeepx,wcnrnx 
3aoep.,1cuea1omcR. ocmamKu a11w1u3upye.Mb1x pacmeopoe, no:;mo,11y nepeo o ,1epe0Hb11v1u 
U3MepeNuR,wu 06mameJ1b flO onoJ1acKueaiime /!,KB oucn·1uJ1J1upoea1-1Hot'i eoooii uJ1u 
w 1a.flU3upye.MblM pacmeopoA•t npu ee omcymcmeuu. Oco6eww mu1ameJ1bNO BblllOJll·IRLtme 
ono1iacKueai-tUe oaml/uKa npu nepexooe om u3,wepeHui'i Y3!1 KOHL(emnpupoeam1btx 
pacmeopoe K U3Mepe1tU5llvl Y3fl a pacmeopax c l-lU3t<Oii. Kom1e11mpai1uei'i. 

,[l,nS1 M3Mepe1rni1 Y3TI )],KB ,/J,OJJ)l(eH 6b1Tb norpy)KeH s p acrnop Tai<, LIT06&1 
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pacrnop norn-IOCTbl0 3anoJJH51JJ K0H.UYKT0MeTp11LIec1<y10 514di1<y, a 1-1a s1-1yTpe1-11-1 e?i 

nosepxH0CTl1 5JLJeHKM np11 3T0M He 6blJJO 3aMeTH0 ny3blpb1<0B B03,Uyxa. EcflU ny3btpb!(U 

1ta6JIIOOaJ0/11Cfl, mo yoc/Jlume ux 06U.'JICe llUf/J,,fU oam<tUl(Cl. npu pa6ome c11eoum e 3(1 rne.M, 

,,mo6b1 eo ape.M,t rpw<cai1uu p e3y11bmamoe U3Mep e1-1ui1 paccmo,urue Me:J1coy 1<0pnyco.M 

J/,KB u cme1-t1wMu cocyoa 6btflO Ne Me1-1ee 1 c1w. 

IIepe.u 113MepeI-I1151Ml1 co6crne1-11-1 b1e TeMnepaTypbr pacrnopa 11 ,l],KB 4ame 

scero p33Jil1LJHbl , n03T0MY ,UJJH ycTa H0BJJe l-lM51 o6mero TeMnepaTypI-10ro paBH0BeCl15I 

tteo6xo.u11Mo speM51 , 3 - 5 MHH . f1p11 se.ue ,-I1111 113Mepe1-111?i B crn1<a1-1e pacTB0p 

pe1<0Me1-1.uyeTC51 nep110,UMLJeC1< M noMew11BaTb, 1-1anp11Mep, caM11M ,l],KB. 

KoH.UYKTOMeTptt•1ec1rne H3Mepemm 

IIo,11roTOBbTe p a60L1ee MeCT0 , ,UMCT11JlJ111p0Ba1-11-1yIO BO.UY ,UJJH 0IJ0JJ3CKl1B31-1M51 , 

cj)MJJbTl)OB3JJbl-lYIO 6yMary 11 a1-1an11311pyeMblH pacrnop. 0nOJJOCHl1Te ,U3T4111( 11 ocyw11Te 

ero cpMJJbTpoBaJJbHOH 6yMaro?i. OnycrnTe .uaTLIHK B 11ccne.uyeMb1i-i pacrnop. 

8KJJIOLrnTe np116op. 

3KpaH 113MEPEHHE 
B 3 Kpa 1-1 e 8b1 MmKeTe tta6rno.uaTb 3HaLJeHM51: 

• Y3fl; 
• c m en ellu .ML111epcuzu3a11uu e nepec,1em.e 11a NaCl w,u opyzoii :J11e1anpolllun: 

• n ep e ,1ucJ1e1-1NbtX 6bnue napaMempoa c Y 'temoM ATK; 
• m e,wn epamypbt . 

B 3Kpai-,e J13MEPEHHE M0)lrno: 

• npocM0TpeTb C npaBKY 06 ycrn1-10BKax; 

• CMe1-111Tb M3Mep51eMblH napaMeTp Y3TT +------> C sAL; 

• BKJJIQLJl1Tb! Bbll(Jll0LJl1Tb ATK; 

• 3a n 11caTb )J,31-11-lb l e B 6JJOK HOT. 

B 3Kpatte vl3M EPEHJ1E MapKep MmKeT 

HaX0,U11TbC51 B O,U I-IOH M3 L(eTbrpex cjJy1-11<u1101-1aJJbHblX 

no311 u11?i. TTepeMeCTMTe Map1<ep KI-10nKaMM 

"f-- ----t" H ycTaH0BHTe Ha BTOpOH CJJeBa rl03 11U1111. 

B 3TOH 110311u1111 tta)1<aT11e KH0llKM BBO,l], 

npMB0,Ul1T K CMeI-Ie H3Mep51eM0fO napaMeTpa 11 , 

ecTeCTBeHH0, p 33MepI·I0CTH . f1p11 3T0M, n epeCLleT 

31-1aL1e1-111?i Y3f1 B 1<0I-Iue1-1Tpau1110 3ne1<Tpon11rn 

C SAL l<0H.UYKT0MeTp np0113Be,UeT B C00TBeTCTBHH 

C ero 1-1a11MeI-I0BaI-111eM , Bb16paHl-lblM BaM11 B 

31<pa1-1e YCTAHOBKA , I-ianp11Mep , NaCl, KaK 

npMBe,UeH0 ,-rn 3T0M 3Kpai-,e. 

J.1cnom,30B3HHC ATK 
f1pOBO,U11MOCTb pacrnop0B G 

cymecTBe HHblM o6p330M CB5133Ha C MX 

? 

3.200 

? 

1600 

p :00 
2s.s·c 

P:00 
25.S"C 

Mr/Jl 

TeMnepaTypo?i. TeMnepaTyp1-1b1H 1<0Jcl1cjJ11uM e1-1T 3ne1<Tp11 L1ec1<o?i npoB0.UHM0CTM 
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pacrnopos a, HaxonHTC51 s npenenax OT 1,5 no 2,2 npoueHTOB Ha rpa.nyc 11JMeHe1-11151 

TeM n epaTypbI. 

TeMnepaTypb! KOHTpon11pyeMb!X pacrnopos BO speMH 113MepeHHH MOI'YT 

npHHHMaTb npOH380JlbHOe 3Ha'leHHe , a 3Ha'lHT nm, oueHKH H cpaBHeHHH HX 

napaMeTpOB 1-1eo6xonHMO np11sene1-1He p e3yJJbTaTa 113Mep e HHH !( 31-JaLleHHIO npH Kaf<OH 

TO c[)HI<c11posa 1-11-1 011, cneu~ianb1-10 orosope1-1Ho11 TeMnepaType tnp. HaH6onee YacTo nnH 

3THX uene11 HCTTOJlb3yeTC51 31-faLleHHe 25 °c, onHal<O Ma npat<THl<e HMeeT XO)l(.[leHHe H 

n pyroe 31-Ia'lelrne - 20 °c. Te1<yl.l.(He 31-1ac1e1-1HH Y3IT n epeC'lHTb!BaJOTCH 1( 3Hac1e1-!HHM 

npH TeM n epa-rype t 11P. no cpopMyne: 

X, 
X tllp- - --------------

1 +a,( t - t11r.) 

KoH.UYKTOMeTpbt cep11H A1-1Ho1-1 7000 
06ecnecrnsa10T Ta l<OH n epeCLieT c nOMOl.l.(blO 

pe)l(HMa aBTOMaTH'leCKOH TeMnepaTyp ,-1011 

KOM n e1-1cauHH (ATK). 

B1<J110L1e1rne / BblI<JllOL1e1rne pe)l(HMa ATK 

npoH3son11TCH KHOnKOH BBO.[{ B TpeTbe11 no3H UHH 

nOJJO)I<e~11rn MapKepa Ha cj)yHKUHOHaJlb!-1011 

? ATK 

1760 
P: 00 

25.S"C 

Mr/n 

cTpo1<e. B1<J110'leH1-10MY pe)KHMY coorneTCTBYeT 111-1.n11KaUH51 a66pesHa-rypb1 ATK, 

Bbl l(JllO'lel-!HOMY - " ---". Bb16op )l(e TeMnepaTypb l np11seneHHH tnp np0113BOnHTCH B 

:wpa11e YCTAHOBKA H on11ca1-1 nanee no TeKcTy. 

KaK cnenyeT H3 BblWenpHsene1-11-1011 Q)O))MYJJbl , nnH KOppeKT l·IOro nepec'leTa 

Heo6xonH MO yKaJaTb TOLJHOe 3HaL1e1-1 He TeM n epaTyp 1-1 oro l<03 Cj)cjrn uHeHTa 3JJeKTpH 'leCKOH 

nposonHMOCTH a, (%) 3Jlel<TpOJJHTa, B KOTO))OM npOH3BOnHTCH H3MepeHHH. Ba)KHO 

noMHHTb , L!TQ nnH p a3 1-1b1 X 3Jle l<T))OJ111TOB 3TH 3HaL1e1-1HH OTJJHLl a lOTCH ! .[{nH HJJJllOCTpaUHH 

npHBon11M 3 l·laLleHHH a, HeKOTO))b!X H3 HH X. 

3neKTpOJUIT a,(%) 

HCI 1,5 1 

NaOH 1,98 

NaC l 2,00 

KCI 1,9 1 

Na
2
SO

4 
2,06 

81,16op a, nn51 Bb1Y11cne111111 - Janaya noJJb30Ba-renH. 3ana'la HMeeT npocToe 

peweHHe B cnyciae pa60Tbl C MOHOpaCTBOpaMH, a BOT npH KOM1103HUHH 3JleKTpOJJHTOB 

BaM np11,neTCH yKaJaTb KOM npOMHcc1-10e 31-taLl e~rn e, 1-ianp11Mep , a,=2,00. 3To 3 1-1 ac1e~rn e, 

COOTBeTCTBy101.l.(ee MOHOpacrnopy NaCl , nonxonHT .[1Jl51 6oJJbWHl-!CTBa 803MO)I<HblX 

KOM61111au1111 . .[{a 11 CaM XJlO))HCTbl H HaTpHH HCl10Jlb3YeTCH B KaLleCTBe 3KBHBaJJeHTa 

ycJIOBHOH KOHUe1-1TpaUHH np11 onpenene 1-11111 061.l.(eH MH Hepan113au1111 paCTBO))OB. 
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31rn°11-1TeJibMOe CJJ,JCJI0 K03 cpcjJHUHeJ-ITOB B13e,ne1-10 1-JaMH B n aMJITb K0l-1.AYKT0MCTpa J,J 0 1-JH 

aBT0Man1c1 eCJ<H ycTa J-JaBJIHBa J0TCJI C BbJ6opoM C00TBeTCTBY I0IJ.(ero 3JieKTp0JHJTa . lJ aCTb 

K03 (jJqHJUHCHTOB J-JaM HeM3BCCTJ-la, rJ03T0MY ycTaH0BKa MX 3Hacie1-111 11 1303JiaraeTCJI 1-Ja 

n OJI b30 saTem1. 

Bson 31-ia01e 1-11111 a, B n aMm-b np116opa npo113so,n11TCJ1 B :wpaHe YCTAHOBKA. 

3amtCb pC3YJlbT3T0B H3Mepe1rnit B 6JlOKHOT 

3 1-1 a 01e1-11151 Y3Il, C 11 °c, n o xony M3Mepe1-111 11 , Bbl MO)KeTe 3an11 caTb B 6J101<1-10-r 

np116opa. Pe,KHM 3a n11c11 CTaH0BMTC5J nocryn e 1-1 nocJie ycTaH0BKH MapKepa B 

n0CJIC,AJ-11010 rJ03MUHI0 cjiy1-ll(L(HOI-JaJll, J·IOH CTp 0l<H . 

Cnpanica 06 ycTaH0BKax 

XapaK'rep1-1b1MH .AJIJI 1<01-1,nyKT0Me-rpa 

napaMeTpaMH en PABKl1 (?) 5113JIJII0TC51 3J-la01e1-11rn 

TeMncpaTypb1 np1rnene1-JHJ1, K0HCTaHT K I , K2 , IO 11 

-re~rnepa-ryp1-1oro K03 cjicjrnu1,1e1-1Ta 3;1e1rrp11ciec1<011 

11p0B0,Al1M0CTH a,. 

Ha 3 Kpai-,e 0,AH0BpeMeHJ-10 HJ-1.AMUMpy10TCJI 

BCC ncpe<JJ,JCJJCJ·ll·Jble 3 J-Ja 01e1-111J1. 

)],JIJ1 Bb1xon a 113 C ilPABKvl 11cnOJib3yi1-re 

J(J-I0rll(y OTM E I-IA . 

3icpa11 YCTAHOBKA 

Cn11coK napaMe-rpoB , nocTy rn-1 b1X w rn 

yCTal·I0BKH , C0CT0l1T 113 rJJITM rl0311UMH: K , 

a, , " v!HT", Cx 11 t np. 8b16ep11Te MapKepoM 

1-1 eo6xo,n11Mb l H ,AJIJI M3MeHeHMM 11 Ha)I(MMTC 88O,ll, . 

BBoo 311cl'!e11uii a, 

K1=1.000 

K2=1.000 

K3=1.000 

YCTaHOBKa 

C'x 

tnp 

IIJHT.=00.QQ 

cx. t=2.00% 

Un=7.8 B 

K 

o1.t 

IIJHT. 

,ll,m, p a60Tb l C ATK 1-JC06xo,n11MO BBCCTl1 C00TBCTCTBYIO IUeC 3 J-J a 0JCJ-Jl1C B naM51Tb 

npM6opa . 

YcTa J-IOBHTe UMCjlpOBOe 3 11 acie 1rne a,. IlOM J-JM Te! 31-1a 01c1-1M e ,A0JDKJ-10 

C00TBCTCTB0BaTb C0CTaBY 3JICWrpom1Ta , C K0T0]JblM Bbl pa6oTaeTe! 

Pe3y J1bTaTb1 cso11x ne11crn1111 81,1 M0)l(eTe ys11ne--rb B CTIPABKE. 

BnoJJ. 31-1a•1e11H H ico11c-ra11T K 

,ll,m, 06ecne01e1-111 J1 M3MC]JCHHH B naMJITM np116opa scerna ,A0JDK l·lbl J·JaX0,AMThCJI 

3HaCJeJ-111JI 1(01-lCTaHT K , yKa3a J-JJ-Jble 13 ne11CTBy1mueM CBM,AeTCJlbCTBe 0 nosepKe. B 
HCK0T0phl X CJiycJaJIX , 1-ianp11Mep np11 p eM0 l·JTe 11Jll1 n epenporpaMMMp0Ba J-11111 np116opa , 

3Ha 01e HMJI K MoryT 6b1Tb «CTepThJ». IloBTO])JITb rpany 1,1p0BKY B TaKHX CJiyc1aJ1x HeT 

1-1eo6xo,n11Moc-r11, TaK KaK 13 np116ope npenycM0Tpe1-1 p e,1rnM pyci1-1oro 13B0,D,a 

3 J·la01e 1-111 11 K. 

0)).110 83,KH0C npaBHJJO! B n aMJITM np116o p a Bcerna ,AQJl)J(J-l bl 1-1axo,AHTbCJI 

3Ha0JCHHJI K, y 1<a3 aHHbl C B ociepe,AH0M CBM,AeTeJJbCTBe 0 nosepKe . 
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8b16op OCII06UllllJl Cx 0/lJI n ep ec•tema 6 JUa•tellllJt KOltl(eU/1/J){tl(IIU 

:JJleKIIIJJOll 1111/fl 

KOHJlYI<TOMeTpbl norrycKafOT BbI6op OCHOBaHl-uI nm, n ep ecLfeTa 3HaLfeHl1H 

Y 3 n B 3J-laLl e HHll KOHUeHTpau1111 3Jl eKTpOJlHTa. C n11COK OCHOBaHHH BKJlfOLlaeT B 

ce6ll 30 IT03 111..\11H 11 pa3MeLUeH Ha Tp ex Jl l1CTaX. TTepeJ111CTb1Ba H11e CTpaHMU CITl1CKa 

ocyLUeCTBJ1lleTcll KHOnI<oii BBO)],, a Bb16op Heo6xo,D,11Moro 311e1rrpomrra - I<HOnI<aM11 

cTpeJ1I<aM11. Bb16paB cTpaH11 u y 11 3ne Irrpon11T, Hm1<M11Te KHOnKy BBO)],. 

O6pan1Te BH11Mairne Ha J J-1aLIeH11e TeMnepaTypHoro K03 ljic]rnu11eHTa. J1p11 

Heo6XO)ll1MOCTl1 BBe)l11Te TOLIHOe 3HaLIe~111e . 

B1,16op IIU!Atllepamypbl IIJJU6eiJe1111JL t np 

Kol-lJlYKTOMeTpbl nonyCKalOT Bbl60p TeMnepaTypbl np11Be,D,eH11n ,!l,Jl}I nepeCLfeTa 

J 1-1aYe1rnii Y 3 TT B pe)l(11Me HJMepeH11H c ATK. Hapnny co J HacieIrneM 25 °c B03M 0)l(Ha 

yc-raH0BKa J HaLfeH11n 20 °c. Bb16ep11Te Heo6xon11Moe BaM J HaLI e ~111e. 

3Kpatt fPA)],YMPOBKA 
P e)KHM rpany11p0BKl1 Jl0JDKeH 11Cfl0Jlb30BaTbC}I T0JlbI<0 opra I-I113au11nM11, 

cepT11lp11u11poBaHJ-1bl Ml1 I-la np0Bene I-111 e nosep0LfHblX pa6oT, 11Me IOLU11Ml1 

C00TBeTCTBY I0 LUee 06opynoBaH11e M npa1nw1eCKl1H 0 IT blT IT0Bep1<11 K0 l·IJlYKT0MeTp0B. 

Ilo,D,po61-10 pe)1<11M o n11 caH B Mernn 11 1<e n 0Bep1<11 aHaJrnJaTopoB cep1111 AHl1OH 7000. 
3icpan Ji.JIOKHOT 
8 3 Kpa1-1e Bb1 MmKeTe: 

0 3HaK0Ml1TbC}I C 3an11cnM~I ; 

• 0 3HaK0Ml1TbC}I C ,D,aTaMl1 3an11ce ii; 

• QLll1CTl1Tb 6JlOKI-IOT OT 3an11ceii. 

B cocTaB rpynnbI 3an11c11 1<01-1n y1<TOMeTpa 

BX0JlnT napaMeTpbl : yneJlbHall 3Jle l<TJ)l1LleCKa5I 

npoB0Jl l1MOCTb (Y3 TT) , 061.Uan M11I-IepaJ111Jau11n B 

nepeCLfeTe 1-1a CsAL 11 TeMnepaTypa (
0 C). 

6n01CHar 

N Y3n 
01 12.8 
02 15.4 
03 13.4 
04 14.5 
05 14.7 
06 15.3 

c6poc 

NaCl ·c 
8.5 22.1 
8.4 21.8 
6.3 21 .9 
8.7 22.0 
8.8 22.0 
6.2 22.0 

,n:m, 0 3 1-1 a1<0MJ1eI-111n c naTaM11 np0BeneI-I11 5I 3an 11ceii ycrn I-Ios11Te Map1<ep Ha 

no311u11I0 )],ATA 11 1-1 mI<M11Te BBO)], . 
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2.3.4.3. AMTTEP0METPvfY.ECKl1E l13MEPEHl151 
2.3.4.3. 1. TTpHHUH11 H3MepeHIrn KOHL(eHTpaUHH p acrnopeH1-1oro Irncnopo,D,a 

8 OCHOBY H3MepeHHJI KOHL(eHTpal.(1111 pacrnopem,oro KHCnopo,D,a 110JlO)l{eH 

aM11epoMeTpw1eCKHH MeTO.D. aHan113a . KoHueHTpaumo 1<11cnopo,D,a 011pe,D,em110T 110 

CHJle TOKa, 11poTeKa10ll\ero B ue1111 ::ine1<TpO,D,I-IOH Cl1CTeMbl ceHCOpa 0 2. 

3s1e1npo,D,b1, KaTo,D, 11 a 1-10,D,, ce I-Icopa 0 2, 1-1axo,D,lITCll B pacTBope ::ineIrrpon11rn 

11 OT,D,eJl e Hbl OT a1-1an11311pyeMOH )KH ,D,KOCTH ra3011po1-111uaeMOH MeM6paHOH . 

K11cnopo,D, cB060,D,1-10 ,D,11clicliy1-1,D,11pyeT LIepe3 MeM6pa1-1y 11 ::ineKTpon11T K ::ineIrrpo,D,aM, 

KOTOj)ble HaXO,D,l!TCH 110,D, rlOCTOlll-ll-lblM I-Ianpm1<e1-1H'eM, 110CTynaiOU\HM OT HCT04Hl1K3 

rl0JlllpH3YIOll\ero HanpmKel-lHH npH6opa. B uenH ::ineKT j)O,D,OB B031-lHKaeT TOK, KOTOpblH 

o6ycnOBJJeH peaKL(HeH BOCCTal-lOBJleJ-JHll MOJJeKynHp1-1oro KHCJlOpo,D,a , npoTeK3IOU\eH 110 

cxeMe: 

0 2 + 2H20 + 4e - = 40H -
TOK npeo6pa3yeTCH B 1-1anpmKe I-111e, KOTOpoe 113Mepl!eTC5I H, B CBOIO QLJepe,D,b, 

npeo6pa3yeTC51 B 3H3LfeHl1ll KOl·IL(e l-ITpau1111 Kl1Cnopo,D,a. 

ITpmnum onpe,D,CJICHHSI 6HOXHMH'ICCKOrn HOTpC6JlCHHSI J(HCJI0p0,D,a 

OnpeneJ1e 1-111 e OCl·IOBal-lO 1-13 113Mepel-lHM 1)33I-I11I\bl KOHL(el•ITJJ31.lHH paCTBopeHHOro 

KHCJlOj)O,D,a B 11po6e )Kl1,D,KOCTl1 ,D,O 11 nocne ee Ml·ll<y6al.(11H B TeLIeI-111e 5 cyTOK 11JJH 

TeMnepaType 20 ± I 0c, OTCYTCTBlrn CBeTa 11 )lOCTy11a B03,D,yxa . 

2.3.4.3.2. TTo,D,roTOBKa 11 np0Be,D,e I-111e H3Mepe1-111i1 

O6W,HC CBC,D,CIUHI 

Yl 3MepeHHH KOHL(eHTJJ31.(Hl1 pacrnopeHHOro KMCJlOpo,D,a npOH3B0,D,51TCll C rlOMOll\blO 

cneuHaJlbl·lbl X ceI-Icop0B. Ce1-1cop1,1 «Bb1pa6aTblBa10T» TO I< nponopl.(HOH3Jl bl-lbl H 

Ko 1-1uei-rrpauI111 Irncnopo,D,a B OKpy>1«HOll\eH cpe,D,e. Ko::icl)(JJ11u11e1-rr npeo6p330BaHMll 

33B11CHT OT JJH ,D,3 cjJaKTOj)OB, rl03TOMY Tpe6yeTCll nep110,D,11 LfeCK3ll rpany11p0B1<a ce1-1copa. 

rpaoyup06KC/ - ::nnO 6600 <J /"IC/Alf l/11b npu6opa napaMe tnp06 U3JWeJJUl11 eJlbfl020 

/(C/1-/C/JIC/ Ce /lCOJJ-> npeo6pa3 0GC/11l eJ/b 1110!(-//Cll1JJfl.?/Ce1-1ue npu6opa, l'IOJlYL/C/e.A'1b /X 6 

pac m eopax C U36eC/1U-lb/MU 31-ICl'l e t-lUf/AIU 1(0/·ll/e ll /11/JCIL/UU l<UCJIOJJOOC/ . 

TaKHMH, OTI-IOCHTeJlbl-10 nerno BOCrlJJ0113B0)lHMb lM H H ,D,OCTYrlHblMl1 paCTBOpaMH , 

HBJlillOTCll pacrnopbl C HyneBOH (0 %) H CTOnpoue1-1THOH ( I 00 %) KOHL(e1-rrpau11ei1 

p acrnope1-11-1oro KHCJJOpO,D,a. TTpHroTOBJleHHe pacrnopOB He npe,D,CT3BJllleT OC06bJX 

-rpywrnCTeH H no,D,po6Ho onHca1-10 B 11acnopTe Ha ceI-Icop. 

Ha K3Ll eCTBO rpa,D,yHpOBKH H ,D,OCTOBepHOCTb pe3yJlbTaTOB 11ocne,D,yIoll\MX 

113Mepel-lHH cyl.L(eCTBeH1-10e BJlHlIHHe OKa3b l B3eT TOLfHOCTb 113MepeHHll TeMn epaTypbI. 

,D:nll 113Mep e 1-111i1 TeMneparypbI pacrnopoB npe,D, 1-1 331-1a4e1-1 1<0MnneKT1-1b1H ,D,aTLJHK 

)],T ()],KB). OpaB11na, KOTOpbIe 1-1eo6xo,D,11Mo co6nJOnaTb nn ll <owI1-1oro» H3Mepe1-111l! 

TeMnepaTyp1,I cpe,D,bl , 113JlO>Kel-lbl B cneny I0ll\eM pa3,D,ene PYKOBO,D,CTBa. 

TT PM 11p0BeneI-111 H 113Mepel-lHH 1-1e cne,D,yeT 336blB3Tb H O .D.pyroM Ba>KHOM cjJaKTope -

,D,aBJIe1-1~I11 . ArMocc[iep1rne ,D,aBJIeIrne 0 Irn:i1,IBaeT npHMO nponopu110 Irnnu1oe BJI11511-111 e 1-1 a 

pacrnopMMOCTb KMCJIOpona B )l(H)lKOCnlX CB060,D,HO I<OI-IT3KTMpy I0ll\l1X C 3TMOCCpepHblM 

803.D.YXOM , ll0 '.)TOMY 1-1eo6XO,D,HM yc1eT ero 3HaLfel•IMH np11 rpa,D,y11pOBKe 11 
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H3MepeHH51X. B np116opax cep1111 8CTpeYaeTc51 KaK PYLJHOH 880.U 3HaLJeHHH ,11,a8JJeHH51, 

TaK 11 a8TOMaTHLteCKHi-i (oT1<mocraeMb1i-i). B nocnewrnM cnyLJae np116op c1-1a fo1<aeTC51 

8CTp0eHHblM .[(3TLIHK0M H3MepeHH51 a6COJIIOTHOro aTMOCq)epHoro ,ll,38JJel-lM51 H pe)l{HM 

38T0M3THLleCK0ro H3MepeHH51 H ycreTa pa6orneT 6e3 yLJaCTH51 onepaTopa. 

,ll,JJ51 nepexo.na 1< H3MepeHH51M np0H38e,UHTe rpa,ny11po8KY ceHcopa. 

3Kpau rPA,!1,YHPOBKA 
rpa,nyHp08Ka ceHcopa - He06XOAHMblH H 83)KHblH pe)KMM. Ilpe)l(,[le 8Cero - 6e3 

rpa,nyHp08KH He npHX0A HTC51 f080pHTb 0 C3MHX H3MepeHH51X. 

Heo6XOA HMOCTb 8 o6H08JJeHHH rpa,nyHp08QLll-lblX napaMeTp08 MO>KeT 803HHK3Tb 

no p33HblM npWIHHa M, HanpHMep, npH )KeJJaHHH y8eJJWIMTbT0LJH0CTb H3Mepe1-111i-i 33 CLJeT 

yMeHbWe l-lM51 pa3 H0CTH TeMnepaTyp rpa,nyHp08QLll-fbl X paCT80J)08 H KOI-ITJ)OJJMpyeMOH 

)l{H,[IK0CTH MJJM npH Manei-iweM no,1:10 3pe1-111H Ha M3MeHeHHe xapaKTepHCTHK caMoro 

ce1-1copa . 

KaK y>Ke 0TMeLJaJJ0Cb 8b1We, rpa,nyHp08Ka ceHcopa 0 2 np0H380,[IHTC51 no A 8YM 

3HacreHM51M 1<01-1ue1ffpau1111 KHCJJ0po,na - 0 % (CT O %) H I 00 % (CT I 00 %). np11 '.HOM 

np116op qm1<CHpyeT 3HaLJeHn51: 

t - TeMnepaTypbl , °C; 

3 ,[l,C - 1-ianpm1<eHH51, 11ponopu110HaJJb 1-1oro cnne T0Ka 8 ue1111 :me,rrpo,1:108 

ceHcopa , MB ; 

p - aTMOCq)epHoro A38JJeHH51 , MM J)T.CT.; 

S - KJ)YTl13Hbl rpa,ny11p080LJI-IOH xapaKTepHCTl1KH ceHcopa , A / Mr•,nM
3

. 

,ll,JJ51 06ecnec1eHH51 B03M0}KHOCTH H3MepeHHH 8 naM51Tl1 11p116opa A0Jl)l{Hb l 

Haxo,11,HTbC51 11apaMeTpb1 06011x CTar-I,napT08 , CT 0% H CT I 00%. ToJJbKO 8 3TOM 

cnycrae np116op a8T0MaTw1ec1rn n0CTJ)0l1T rpa,ny11p08QLIHblH rpacp111< 11 6y,neT roT08 I( 

npo8e,neHl1l0 H3MepeHHH. 

)],mt npoBe).J,eHHH rpa/J,yHpOBKH : 
- no,nroT08bTe pacrnopbr , 1<a1< y1<a3aHo 8 nacnopTe Ha ce1-1cop; 

-yMeHbW Wre , no 803MO)K I-I0CTH , pa3HHUY TeMnepaTyp aHaJJM3HpyeMOH )l(H,[IK0CTM 

H rpa,nyHp080LJHblX pacrnop08. ,ll,m, 3T0ro TeMnepaTypy rpa,11,y11p080LJl-lblX pacrnopo8 , 

Harpe8aH11eM 11JJl1 0XJJa)l(,[leH11eM, He06XOAHMO npH6JJH3 11Tb K cpe,nHeH O)KH,[laeMOH 

TeMnepaType aHaJJH3HpyeMblX. 

lloMeCTHTe ceHcop 11 ,naTc111 1< )],T ()];KB) 8 rpa,11,y11p080LJHblH pacrnop . 81<moc111Te 

np116op. YKa)l{HTe T0LJH0e 3Hac1e1-111e aTMoccpep,rnro ,na8J1e1-11151 , ecJ111 np116op He 

y1<0MnJ1e1rro8aH ,naTc1111<0M ,na8JJe HH51 111111 H3)1{MMTe BBO,[I,, ecm1 y1<0Mnne1<T08aH. 

Bb16ep11Te pe)l{HM f'PA,lJ,YI1POBKA. 

llp116op nepei-i ,neT 8 rpa.ny11po81<y 11 8b1Be,neT 

1-1a 3 KJ)31·1 napaMeTpbl CTaH,naprn, YK333H H0ro 

8 30He I-Ia11MeH08aH1151 crnH ,naprn (CT 0% 11J111 

C T 100%). Ecn11 BaM 1-1eo6xo,1:1HM crnH ,napT 

OTJlHL!Hb!H OT HHA HUHpyeM0ro Ha 3 KpaHe , TO 

ycTaH08HTe Map1<ep I-Ia 1103HUHIO H3HMeH0831-1H51 

cTaH,naprn 11 , Hm1<a8 BBO)],, cMeH11Te ero. 

CT 0% 

c6poc 
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I1p116op BbIBeneT Ha :wpaH napaMeTpbl npyroro , Bb16paHHOro BaMH eTaHnapTa. 

)],Jrn nepexona eo6eTBeHHO K rpany11p0B1<e Heo6xon11Mo yeTaHOBHTb Map1<ep Ha 

no311u11 IO fpan . 11 1-1mKaTb 1<1-1onKy BBO,l],. 

I1p116op nepei1nfa K rpany 11pOBKe H BbIBeneT Ha 3 KpaH TeKyLl(Me 3HaLleHH51 

rpany11pOBOLll-lb lX napaMeTpOB . )],O>KL(HTeeb yeTaHOBJleHH51 nOKa3a l-lMH TeMnepaTypbi, 

3)],C11: 

- HmKM MTe 1<1-10rn<y OTME HA , een11 3 HaL1e1-11151 Bbl3bIBa10T y Bae eoMHeHH51 , 11 8b1 

He XOTHTe H3MeH51Tb napaMeTpbl eTaI-1napTa , 1-1aXOLlllllleroe51 B n a M51TM np116opa ; 

- 1-1m1<MHTe 1<HOn1<y BBO)],, een 11 3 Ha4e1-11151 He Bbl3bIBaJOT y Bae eoM1-1e1-111i1 , 11 81,1 

XOTMTe BHeeTH 3I•iaLJeHM5I B naM51Tb np116opa . 

I1p11MeLJaJ-11151: / . 8 6J10Ke napaMempo6 c ma!-liJapma C T JOO % 1-ta 3Kpa1-1 6bl6oiJumc5l 

311a,1e11ue Kpy mL/3111,1 S 2paiJyupo60'll·/OU xapaKmepuc muKu ce1-1copa, 

/(O fl1 0JJ0e 0IW.?/Ce/11 Ba.M 110M0ll/b 6 0lfCI-I KC cocrnofll-/Ufl ce1-tcopa U 

« 11pa6UJ1b l·10Cmu» xoiJa 2p aiJyupo61w . 

2. rpaiJyup06KY 6Ce2 iJa llCl'l llllCli'u-ne C CT O %. 

3 1<pa1-1 r PA)],Yv!POBKA no3BonneT Bbmorn-rnT b 11 Ta1rne onepau~111 KaK 

LrfeHHe n apaM eTpOB eTai-1napTOB HJIM MX e6poe . AnropMTM MX BblnOJI He HM51 nOXO)I( 

Ha Bb1weom1eaHHb lH e TOH JIH Wb pa3 1rnue 11 , LITO npH Lffe l-lHM HeT 1-1eo6xOL(HMOeTM 

BXOLlHTb B « rpan y11p0B1<y» 1<01-11<pen1oro napaMeTpa , a nm1 e6poea 1-1eo6xon11Mo MapKep 

yeTa1-1aBJ1HBaTb B ll03Ml(HI0 «e6poe». 

B np116opax , KOTO!)bl e yKOMllJleJ(TOB3Hbl naTLJHKOM M3Mepel-lH51 a6eornon1oro 

aTMOecjiep1-1oro naBJl e HM51 , o6een eLJe J-Ja B03MO)KJ-JOeTb rpan y11poBKH KaJ-JaJJa 113MepeHM51 

a6eomon1oro aTMOecpep1-1oro n,lBJleJ-JH51. C 3TOH u eJJbl0 en11eo1< Bb l6HpaeMblX L(Jl51 

rpany11poBKM eTaHnapT0B «0 % 11 I 00 %» 3 KpaHa nono1rn e 1-1 n apaMe-rpoM «Pm>. 
noMmne! Bxon B J TY onu11I0 11 rno61,1e Ma~111nyn51u1111 B Hei1 Mory-r oeyUleeTBJJ51Tb 

TOJlbKO opraJ-JH3a UHH eepnH jlHUMJ)0B31-11-Jble Ma np0Bene1rne ll0Be pOLJJ-JblX p a6oT e 

6apoM eTpHLJ eeKH MM np116opaM11 . 

M3Mepe1rnsi l<OHl.l,ellTpa1.orn ICHCJIOl)OLl.3 

11on roTOBbTe p a60LJee MeeTO , n 11eTHJIJ1 MpOBaJ-J1-1y10 Bon y, MaTepHaJlbl M 

aHaJJM3HpyeM bJH paernop . OnonoeHHTe ee1-1eop H naTLJHJ< n 11eTMJ1J111poBaJ-1HOH Bonoi1. 

OnyeTHTe naTLJMK 11 eeHeop B paernop , n ep eMewafrre ero nnn ye1<0peHM51 

npoueeea yeTa1-10BJ1e1-11151 TeMnepaTyp1-1oro pe>KHMa . 
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B1rn10LIHTe np116op. 

31<pa11 HJMEPEHHE 
B J1<paue 81,1 M0:J1cem e 1-1C16J11oiJamb 31-ta'-le lluft: 

- K0 l-ll( CNmpa4uu KUCJ1opoiJa 6 eiJw -1ui1ax Ll3Mep e1-nm JW2liJA,1
3 

u %; 
- Kom,e1-1mpai1uu KUCJ1 opoiJa c )l'l iimoA1 ATK; 

- m e,11nepamy p1,1. 

81,1 .MO:J1cem e ma1O1ce: 

• 3 C/11UCC//1'/b 31-lCl'IC/lUfl n ep e </UCJlel-l/-lblX napa.Mempo6 6 61t0KJ-t0m; 

♦ 1w11y,1umb C npa6KY o m eKy i4ux y c mcu-t061<ax. 

8 3 Kpa1-1e MapKep MO>KeT n ep eMe !llaTbe51 no cpyl·IKL(MOH3Jlbl-JOH CTpoKe 11 



ycrn1-1aBJIJ1BaTbC51 B OAHY 113 YeTblpex 110311l\HH. YcrnHOBMTe Map1<ep Ha BTOpOH 

110311 l\1111. 

B 3TOH 110311u1111 Map1<epa B03MO)KHa cMe1-1a 

113Mep5IeMoro napaMe-rpa ( e.[(111-tHl\bl H3Mepe1-11151). 

Ha)l<aTHe 1<1-101101< «i t» 11J111 BBO)]. np11B0)],11T K 

cMe1-1e H3Mep5IeMoro napaMe-rpa , 1-1anp11Mep , 
Mrlt1-M3 

% 

? 

9.08 

? 

101.1 

P: 00 
2s.s·c 

Mr/11 

P: 00 
2s.s·c 

% 

TTp11MeLia1-111e - Ha .?1camue 1awn1<u BBOJ!, npou1aooum "npoKpynu<y" cnuc,w 
napcvwempoa 6 oa 1-10.M 1wnpaa11eNuu, a 1uwauu1 •·j l" 6 dayx. 

McnOJlb30B3HHC 3BTOM3TH'ICCICOH TCMt1epaTyp11oi1 ICOMHCHCal.OtH 

TeM11epm·ypa )KH.UKOCTeH, B KOT0l)bl X np0113B0,[\5ITC51 113MepeHH51 , LlaW,e Bcero 

OTJIJ1Lll·l bl OT TeMnepaTypbl paCTBOpOB np11 rpa.l\yHpOBJ(e ce1-1copa 0 2 H )],Ml llOJlyYel·IH51 

qiaKT11L1 ec1rnx 31-1aL1e1-111i1 1<m1ue1-npa u1111 1-1eo6xo,[(11M r 1eT BJrnm-I1151 pa3 1-1 ocT11 

TeMnepaTyp. 

npu6op o6ecneLJl1BaeT Tal<OH r 1eT 

C llOMOW,bfO p e>K HMa aBTOMaTHLleCKOH 

TeMnepaTyp1-1011 KOMne1-1cau1111 (ATK) 

pe3ym,TaTOB H3Mepe1-111H . )].Jrn BKJllOLlel-I1151 p e)K HM a 

ycTal-lOBMTeMapKep Ha 110311l\1110 ((---)) 11 1-la)KMWre 

1<1-10111<y BBO)].. B 30 1-1e Map1<epa n05IBHTC51 I-ia,[(IH1Cb 

ATK, a 113Mepe1-I1-1bIe 3 1-1aL1e1-11151 1<01-1ue1-1Tpau11i1 0 2 
6y.l\yT BblBO)],HTbC51 C Y'leTOM f)a.3 HOCTH TeMnepaTyp. 

? 

9.08 

P:00 
2s.s·c 

Mr/11 

)].1rn OTMe1-1b1 pe)KHMa ATK, Map1<ep 1-1eo6xOAMMO ycn11-10BHTb 1-1a no311u1110 ATK 

11 c1-10Ba 1-1a)1<aTb 1<1-1on1<y BBO)].. Hat1_1111c b ATK 11cLIe31-1e-r, a nepecL1 eT 6yAeT o-rMe1-1e 1-1. 

)].m1 npaB11J1b1-1oro nepecL1ern pe3ynbTaTOB M3Mepe1-11111 c ATK B naM5ITM 

np116opa ,[(OJ])Kl-10 6b1Tb ycTa l·I0BJleHo 31-1aLteI-1Me at (%) TeMnepa-ryp1-1oi1 3aBHCl1MOCTH 

1<03(jl(j)HL1HCHTa npo1-111uaeMOCTM KHCJlOf)OAa B ra.30 11pOHl1l\aeMOH MeM6pai-1e ce1-1copa. 

Heo6xoau,wo no.M1-1um.b, 1.11110 d11,t ce1-1copoa pa311wawzo muna 111a<1e1-nm al pa3JIU'lltbl . 

Kmmpenwe 3HaLte~rne HMeeTC51 B nacnopTe 1-1a ce1-1cop. 

BBOA 3 1-1 aLie1-11111 at B naM51Tb np116opa 11po113BOAHTC5I B 3 1<pa1-1e YCTAHOBKA "' 

OllHCaH HH)l<e no TeKCTy. 

3anHCb pe3yJ1bT3TOB H3MCpCHHH B 6J10ImOT 

l13Mep5IeM.bJe napaMeTpbl Bbl MO)KeTe 3an11caTb B 6JlOKI-IOT np116opa. )].Jrn 

pa.3pewemrn 3an11cei1 MapKep AOJl)l(eH 6b1Tb ycrnHOBJlel-1 B llOCJle,[(1-11010 ll03Hl\lHO 

cliy1-11<u1101-1aJ1bHOH cTpo1<11 . 
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CnpaB1rn 06 ycrnH0B1rnx 
XapaI<TepHblMl1 ,[\JUI Kl1CJlOPOt\OMepa 5IBJUIIOTC51 Ta I<He napaMeTpbi cnpaBK l1 

(?) Ka I< HaJ111411 e CTa1-1napTOB CT 0 11 CT I 00, 3Hac1em1e aTMocqiep1-1oro nasneI-11151 11 

KO '.:JQlCp11u11eHT TeMnepaTypHOH 3aB l1CHMOCTl1. 

Ha '.:>Kpa1-1e 111-1n11u11pyIOTC51: csenemrn o Harn1crn11 ( +) 11n11 0TcyTcrn1111 (-) B naM5ITI1 

napaMeTpOB CTaii)lapTOB, 3Hac1e1rne KO '.:JCjJCjl11U!1e1na TeMnepaTypHOH KOMTTe1-Icau1111 at M 

nasnemrn P. 
)];nJI Bhl XO)la 113 cnpaBKM HmKMMTe KHOTTKY 

OTMEHA. 

31,paH YCTAHOBKA 
Cn11COK napaMeTpOB , ycrnHaBJlMBaeMblX 

flOJlb30B3TeneM, COCTOMT 113 Tpex napaMeTpOB: 

aTM, at 11 I1HT. Bb16ep11TeMap1<epoM ~ieo6xon11MbIH 

napaMeTp 11 HmKMMTe B80,ll;. YCTaHOBKa 
ATM. Bao,) JIUl'teuuii a111.1110c<faepuo20 

i)aane11u» (P) 
- 1-1eo6xon 11M nn51 yc1eTa srn1J11-11151 ero 

TeI<yLUHX 3Hac1e1-111 H 1-1<1 pacrnop11MOCTh KHCJl0pona. 

3aBHCHMOCTb OT )l3BJleHl151 p pacrnop11MOCTl1 

KHCJlOpona TaKOBa, 4T0 p 331-111U3 )l3BJleHl1H np11 

aTM. 
cl t 
~HT. 

rpany11pOBI<e 11 113MepeHH5IX , CI<a)l(eM 22 MM pT. CT., BI-IOCl1T ow116Ky OKOJlO 3 %. ,ll;n51 

cpasHeI-11151 , '.:>Ta ow116Ka 6onhwe norpewHOCTH caMoro ceHcopa K11rnopona. IIocKOJlbI<Y 

Heo6xo)lHMOCTb yc,e-ra p MO)KeT noHano6HTbC51 B J1I06011 MOMeI-IT B np116ope '.:)Ta 

B03MO)l(HOCTb 06ecnec1eHa. 

Ha6ep11Te Heo6xon11Moe 3Hac1eH11e nasneHH51 P 11 11mKM11Te BBO,ll; JlJl51 3an11c11 

ero B naM51Tb np116opa. 

o.t. Beoo 11-ta<1e1-tufl meMnepamyp1-w20 g03rjxjJu71uelllna 

- 1-1eo6xon11M )lJl51 06ecneL1eH1151 113MepeHMH c ATK. 3HaLJeHl151 at np11BOJl5ITC51 B 

nacnoprnx Ha ceHCOpb1. 

flpiwe,1a11ue - IIp11 Bbmyc1<e np116opa B n aM51Tb BBOJlHTC51 3 1-1 aL1e1-111e at ce1-1copa, 

np1106peTaeMoro BMeCTe C HMM. Ecn11 Bbl , no K3Kl1M J11160 np11411H3M , MeH51Jll1 CeHcop 

TO, 06paT11Te BI-IHM3Hl1e Ha COOTBeTCTBYIOLUee 311ac1eH11e B ero nacnopTe 11 BHeCHTe B 

naM51Th np116opa rn1<oe )Ke. 

3KpaH liJIOKHOT 
B 3 1<pa1-1e 8b1 MmKeTe npoti11TaTb 31-1atieH1151 

0Lil1CTl1Tb 6JlOI<I-IOT OT Jl3HI-lbIX . 

B COCTaB rpynnhI 3an11c11 napaMeTpOB 

Kl1CJIOpOJlOMepa BXO)l5IT: 3H3LJe1-111e 

Ko1-1ue1-1Tpau1111 1<11cJlopona (02) , 3 I-JaL1eH11e 

aTMocqiepHoro nasne111151 P, y1<33aHHoe BaM11 np11 

H3Mepemrnx (ATM), 11 31-1a4em1e TeMnepaTyphI 

(OC). 
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3an11caI-1Hh1x 

6nOKHOT 

N 02 
01 9.08 
02 9.05 
03 9.04 
04 9.05 
05 9.07 
06 9.03 

napaMeTpos 11Jll1 

c6poc 

IITM ·c 
760 22.1 
760 21.8 
760 21.9 
760 22.0 
760 22.0 
760 22.0 



)],Jrn QLll1CTKl1 6JJO KHOTa OT .uaHHblX ycTaH0BMTC Map 1<ep Ha onu~110 «c6poc» 11 

1-1 a)1<M11Te Irnon1<y BBO)],. )],m1 npocMoTpa .uaT ycrnH0B11Te Map 1<ep 1-1 a noJ 11u1110 )],ATA 

11 1-1 a)l<M 11Te KH0nKy BBQ)],. 

2.3.4.3 .3. Ilo.uroTOBKa 11 np0BC.[l,CHl1C 113MepeHMH 6110XMMMLICCKOro n0Tp e6ne1-11u1 

Kl1CJJ0po.ua 

O6Ll.ll1C CBC.[l,CHl15! 

EIIK 5! BJJ5!CTC5I ycn o BHOH Mepoi1 3arp5!3 HCH l151 B0.U opraH11Liec1<11M11 

C0C.[l,11HCHM5! MH, no.usepra!0LI.IMMl1C5! 6MOXMMl14CCKOH ,1J,e rpa.uau1111. EIIK HaX0.[l,5!T KaK 

p a31-111uy MC)KAY co.uep)Kal-l MCM Kl1CJJ0po.ua B aHaJ111311pyeM0H npo6e BO.Ubl AO 11 n0CJl C 

ee 11HKy6au~IM, 06b l4HO B TCLICHl1C 5 cyroK, np11 TCMnepaType 20 ± I °C, 0TCYTCTBHM 

CBCTa 11 .U0CTyna B03,Uyxa. 

J,1Jsecn-1a MCT0.UMKa onpe.ueneHl15! £DK B npo6ax nosepxH0CTHb lX 11 QLIMLI.\CHHbl X 

CT0LIH blX B0,IJ,aX CKJl5!H04Hb l M MCT0.U0M, P)], 452.24.420-95. Onpe.ueJ1e 1-111 e 0CH0BaH0 1-13 

HO.UOMCT!)WICCKOM onpe.ueJJe l-I11 11 KOHUC HTpau11H p acrnop e 1-11-1oro Kl1CJJ0p0Aa 11 Tpe6yeT 

60JlbWOro K0JlWICCTBa cpe,UCTB H3Mepe l-lMH, BCn0M0raTCJlbHblX ycTpOHCTB, p ea KT l1 B0B 

11 MaTep11aJJ0B. Tpy.uoeMKOCTb o npe;~eJICl-1115! .U0CT3TQLI I-I 0 Bemma Ha BCCX ::nan ax: 

no.u roToB1<11 , 11 JMep e 1-111 i1 11 Bb1L111cne1-111i1. 

Onpeoe.11e1tue EnK c 110J110U/b!0 aJ1111epo;1,rem.pu,,ecgux ce,-,copoR pac111Rope1u1020 

1wc1wpooa u npu6opa AJ-/J1OH 

B cosp eMe 1-11-1 oi1 npa1<T 111<e 11JMepe1-111i1 w11po I<0e pacnpoCTpa1-1eI-111 e n onycI11no 

113Mepe1-111e KOI-IUCHT))au11ii paCTB0pfa11-1oro KHCJJ0po.ua C n0M0Ll.lbl0 aMnepoMeTpHLICCKl1X 

ce1-1cop0B. Dp11 11Cn0JJb30B3Hl111 ce 1-1cop 0B cyw ecTBC l-1I-I0 YMC HbwaeTC5I Tp y.uoeMK0CTb 

npouecca 11 MaTep11aJ1b 1-11,1 e JaTp aTbl. 

BoJJJ0)1<e1-111 e cliy1-11<u1111 p erncTp a u1111 p eJyJJbTaTOB 11J Mepe1-111ii 11 11 x 06pa60T1<11 

Ha MHTCJIJleKTyaJJbHblC np1160pbl 1136asm1eT D oJJb30BaTeJl eH OT BTOpOH Tpy.uoeM KOH 11 

p yT11 1-11-1oi1 LIacT 11 npo u ecca 11JMep e H11 H - se.ue1-11151 Jar111 ceii 11 Bb1L111cne1-111ii . 

TTpo rpaM MHOe 06ecn eL1e 1-111 e np116opa, BbI.uene1-1I-Ioe B 0T.ue1I1, 1-1 y I0 cpy1-11<u1110 

- £DK, no.u.uep )1<11saeT )1<ypI-Ia1I 3a n11cei1 .uo 80-T 11 npo6 11 npo11JB0A11T see p acL1eTbl , 

1-1eo6xo.u11Mb1e B npo u ecce o npe.uene11115! GTTK cornacI-I0 P)], 52.24.420-95 , B TOM LI11 cJIe: 

J. yc1eT p a36aBJICHM5! npo6; 

2 . yc1eT GOK pa36aBJ15! 10lllCH BO.Ubl; 

3. BbILI11 cne1-rne cpe.u1-1ero ap11cliM eT11 L1 ec1<oro 0 11pe,1J,ene1-1 11 i1; 

4. BblLIM CJICHl1C CX0.[l,MM 0CTM p e3yJl bTaT0B naparn1eJ1bHblX 011pe,1J,eJie1-111H 11 

c11rnaJ111311pyeT 06 MX 11e.uo11yCTl1M0M pacX0)K.[l,C l-11111. 

3 KpaH r PA)],YIIPOBKA 
fpa.uy11 po01<a ce1-1copa .UJJ5! onpe.uene H11 H £DK I-,11LIeM 1-1 e 0TJI M4aeTC5! OT 

rpa.uy11p0BKl1 , on11caHHOH BblWC. 

31cpau 113MEPEHHE 
B 1Kp a 1-1 e 8 1,1 M0)l<e-re 1-ia6rno,1J,aTb 31-1aLI e 1-11151 : 

- K0I-IUCHTpau1111 KMCJI0po.ua; 

- TeMnepaTyp b1. 
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Ha6mo.naeMbl M 3Ha4e lrn51M J(OHUeHTpau1111 J(J1CJ10po.na Bb l MO)KeTe noCTaBHTb B 

COOTBeTCTBHe N2 npo6bl 11 .npyrne, xapaKTep113yJOJlll1e ee np1131-JaKl1: 

I . C - npo6a ttepa36aBnetttta5J ; 

2. Cp - npo6a pa36aBJ15110llleH BO.Ubl ; 

3. Cv - npo6a pa36aBnetttta51. 

Haxo,U51Cb B 3Kpatte Bbl MO)KeTe 3an11caTb 31-Ja4eHH51 J<OHUeHTpau11H B 6noKHOT, a 

TalOKe nonyc111Tb CnpaBKY O TeKyl.l\HX ycTaHOBKax. 

8 3Kpatte MapKep MO)KeT ycTaHaBn11BaTbC51 B o.ntty 113 n51TH no311u11i1 . YcTaHOBHTe 

MapKep Ha TpeTb l-0 n0311UMIO. 

B 3TOH no311u1111 MapKepa « npo6e» 

np11cBa11saeTC51 nop51,UKOBbl H HOMep. )],Jl51 YCTal·IOBKM 

HOMepa 11cnOJ1b3YHTe KHOnKM CTpenKM, H0Mepa 

3a H11MaHTe no nop51.UKY. 

Bo BTopoi1 no311u1111 npo6e np11cBa11BaeTC 51 

xapa1<Tep113y10Jll11H ee np113HaJ<. Tiepe6op np113HaKos 

npo113BO.UMTC51 KHOnKOH B80)],. 3anoM111-1aH11e 

np1131-1a1rn npo113B0,n11Tcn np11 3an11c11 3 HaLJeHH51 

KOHUeHTpaum1 B 6JlOKHOT. 

Tip11 3a rJ0MMI-JaHMM xapaKTepMCTMK 

? 01--- P:00 
20.2·c 

9.12 

pa36aBneHHOH npo6b1, np116op npe.nnmK11T y1rnJaTb eMy pa36aBneH11e npo6h1. 

TaK11M o6pa30M, np11 pa6oTe c mo6oi1 npo6oi1 tteo6xo.n11Mo: 

I. ycTaHOBHTb ee HOMep ; 

2. ycTaH0BMTb xapa1<Tep113y l-OJlll1H np113HaK; 

3. ycTaH0BMTb MapKep Ha n51TY IO n0311l\1110 11 , 1-Ja)KaB J<JlaBMWY 880)],, 

3an11caTb 31-JaLJeJrne KOHl_\e1npaum1 11 np113Har<OB B 6JlOIO·IOT; 

4. yKa3aTb p a36asne tt11e npo6 rnna Cv. 

)],o ycTaH0BKM Ha Ml·JKy6au111-0 npo6 TMna C , C v B 6JJOKHOTe J(OJDKHO 6bJTb no 

o.n1-1oi1 3an11c11 (P :0 I), npo6 TMna Cp - ,nBe (P :02). 
rfpi1A,i e,1m1ue - /J,Jtfl o6ecne<tertufl aen1.0Mamu,1ecK020 11.0ucga 6 na11mmu u Y'tema 

Erl[{ pCl36Cl6Jlfl/OU/eii 600bl 1/0Mep npo6bt Cp OOJl;J/Cet·I o6fl3CllneJlb/-lO npeowecm606Cltrl.b 

l·lOMepaM npo6 , 6 /(0111.0JJblX UC/10J/b306CIJ/C/Cb 3 /11Cl pa3 6Cl6Jlfl/OU/Clfl 600a. 

Tip11 B0306HOBJleHMM pa60Tbl C npo6aMM nocne 

11X l1HKy6au1111 Heo6xo,nM MO YKa3aTb np116opy HOMep .--------■----~c:....L-
? 

npo6b1 , c Kornpoi1 pa6oTaeT onepaTop , npo113secT 11 

113Mepetrne 113anHCb B 6JlOKHOT3HaLJeHJ,15J K0HUeHTpau1111 

nocne 11H1<y6au1111. 

llp11 1-ian1141111 B 6no1rn0Te .UBYX 11 6onee 

3an11cei1 Ko11ue1npau11i1 B 3 KpaHe l13ME PEHI1E ------·-----­

MmK1-10 no xo.ny M3MepeHHH Ha6m-0,naTb 3I·Ia4eHM51 EIIK 
r----=:::::: 

(oT,nenbHbJX CKJ151HOK) 11 cpe.nttee ap11cpMeTw1ecKoe.nByx ? , 03--- p: 04 
napanneJlbHblX onpe.neneHMH. 8b16op BbTBOJ(a Ha 3KpaH 20.2'C 

3TMX napaMeTpOB .UOCTyneH BO BTOpOH 11 LJeTBepTOH 

no3M l\1151X MapKepa. IlpH 3TOM np116op aBTOMaTMLJeCJ(M O .173 

nposep11T CX0.UMM0CTb p e3ynbTaTO B Mr/AM
3 
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onpeneJ1e~rni,i H npH npeBbIWeHHM n onyCTMMblX 

3 1-f aLJel-lM H pe3y JlbTffr llblBe)leT Ha TeM I-I OM tpo1-1c. 

3 1,pa11 liJIOKHOT 
B J Kpa11c EnoKHOT 81,1 MO)KCTC npOLIMTaTb 

3 11 aLICHM~I 3anMCaI-1Hbl X M llblLIM Cne llllbl X 

n apaMeTpOB MJIM , np11 3a13ep w e 1-11111 pa60Tbl 

C 1m1-1KpeT 1-1 oi:i npo6oi:i , OLIM CTMTb OT )la l-lllbl X 

06JJaCTb naMHTM , OTBe)le 1-11-1y10 J.lJIH HeC. 

nepeMel.UeHMC no Ta6nHL~C 3am1cci:i 

ocyUJ,ecrnnneTc~1 K11 on1<aM11 «i ! ». 
)],ml 60JlbWeH 1-larJIHJ.l l-lOCTH 3).(CCb np11Be)le 11 

nonllblH COCTaB )lal-lHblX npo6 BCCX TJ.lrIOB. 

? 
miJ:I L 

03---

6.20 

.J. .J. .J. 

? linolHar 01 nK 

N C 611K 
01 9.12 

7i30 
.1:73 03 7.39 

.J. .J. .J. 

? linolHar 01 nK 

N C 611( 

01 9.12 
02 7.30 -1.32 
03 7.39 -1 .73 

.J. .J. .J. 

? linolHar 01 11K 

N Cp 611K 
01 9.12 
02 9.09 
03 9.08 --0.04 
04 9.08 -0.01 

P:03 

.J. 

l: 

.J. 

l: 

J, 

l: 

-0.03 
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2.3.4.4.113MEPEHI151 TEMrrEPATYPhl 

2.3.4.4.1 . Ilp111-1u11n 113MepeHJ-rn TewIepaTypb1 pacrnopa 

B ocHOBY 113MepeH1111 Te~mepaTypbI p acrnopa nonmKe Irn npeo6pa3osa ,rne 

conpoT11BJ1e1-111n TepM04YBCTB11TeJ1bI-roro ::ineMerna B Hanpn)l(e1-111 e, ero 113MepeI-111n 11 

npeo6pa3osairnn no cnel.(HaJlbHOMY asIrop11TMY B 31-1a0 IeH1151 TeMnepaTypb1. 

O6WJ!e CBeAeHJ-151 

vl3MepeHM51 TeMnepaTypbl paCTBOpOB ocymecTBJl5IIOTC51 C nOMOWb lO AaT 0 I11KOB 

)].T 111111 )],KB. 
B np116opax c Ko11oyKmo,wempu,1ecKuM Ka11a110J1t 11cnoJ1b3y I0Tcn oarn.' tUKu )].KB. 

TepM04YBCTBl1TeJlbl-lb l H 3JleMe HT TaKOro ):(aT411Ka pacnOJlO)l(eH npa1<T11°Iec1rn ,-rn 1<paI0 

ero nJlOCKOH 01aCTl1. ApMaTypa ):(aT4HKa nnaCTMaCCOBan , C MaJlOH TennonpOBOAHOCTblO. 

TI03TOMY 111-1epu110HH0CTb AaT 0I11Ka OTl·IOCl1TeJlbl-lO BeJ1 111<a, ):(Jl 51 ycTaI·IOBJ1eHl151 

11CTl1l-lHOro 31-1a4e1-11151 TeMnepaTypbl 1-1 eo6XO):( l1MO nopnwrn 5 MMH. B MHOronapaMe 

TJ)OBblX np116opax , AJ151 11CKJllQLleHJ-UI BJ1115IHl151 ,-,a nOKa3a l-11151 noTe HL(l10MeTp114ecIrnx 

11 aM n epoMeTpH4eCKM X 1<a1-1aJ10B, AaT4HK )],KB CJleAyeT norpy)l(aTb B npo6y AO 

l.(11JlHl·IAPH4eCl<Oro YTOJ1WeHl151 1-1 a ero Kopnyce, a T04Hee - A O conpHKOCI-IOBeHM51 C 

npo6oi1 JJleKTpOAOB l(OHAYKTOMeTpw1 ec1<011 51<1e111rn. 

llo.1111111111e! H a 3JleKTpOAaX 51c1e111rn nOCT0511-ll-10 llJJ11CYTCTByeT H3MepHTeJlb HOe 

1-1anpmKe~1Me. Ecn 11 xapa1<Tep 113Mepe1-11111 TaKOB, 0ITo TPYAI-IO ycneAMTb 3a co6moAe 1-111eM 

JToro Tpe6osa1-111.H, TO p a3sre ihe npo6y B ABa CTaI<aI-I°I11Ka 11 noMecT11Te ,[(KB B 

OT):(eJlb l-lblH . 

B np116opax 6e3 KOHAYKTOMeTp11°IecI<0ro 1<a1-1ana np11Me1-1m0Tcn AaT0111K11 )].T. 
TepMo4yBcTB11TeJ1 b1-1b111 ::ineMe HT ::iToro AaT4 11I<a p a3Me me1-1 B 1<01-1ueso11 °racT11 Tpy6irn . 

B np116opax C noTeHl.(110M eTp114eCl<HM11 KaI-laJlaMM Tpy61<a BblrlOmreHa o6bl"ll-lO 

113 1-1ep)Kase1ome11 cTaJ111. ,l];srn 113Mep e 1-111~I TeMnepaTypb1 cpeAbl c orosope 1-11-1011 

norpewHOCTblO ):(aT0111K )],T 1-1eo6XOAHMO norpy)KaTb B p acrnop 1-1 e MeHee LJ eM 1-1 a 2 / 3 

ero AJl HHbI. Tip11 M3Mep eHM.HX 3Ha01e 1-111i1 TeMneparyp 611113 1<11x K rpaH11l.(aM A11an a301-1a 

113Mepe1-111i,i rny6111-1y norpy)Kel-11151 CJleAyeT yseJ111°IHBaTb, BrlJlOTb AO KOJrn a011<a AfffLJMKa. 

B K11cnopOAOMepax , c np0Toci1-1oi,i n°1e11KOH , AaT4 HK )].T y 1<opo4e H1-1b1H. 

C n eunaJlbHblH KOJ!rla0I0K rl0380Jl5I CT ycTaHaBJl1188Tb AaT 0I11K 1-1 enocpeACTBe1rno 

B npoT0°I1-1y 10 51c1e111<y. IlpaKTl14eCJ(l1 a I-laJIOrH4HOe l-!a3 Ha 0ie1-111e MMeeT npo61<a , 

y crn1-1asmrnaeMan Ha )].KB KO I-IAYKTOMeTpOB c 1-111)1(I-,nM 31-1a0IeHJ-IeM A11an a30 1-1 a 

113Mepe1-11111 Y 3 II = 0 ,3• I 0 4 
CMI M. B 06011x CJ1ycIa51x 1<01-1cTpy1<u11n no3son neT nerno 

113BJleKaTb AfffLIJ11(11 TeM n epaTypbl 113 npOT0°IHblX 51cIeeK 11 , np11 1-1eo6XOA HMOCTM , 

11CllOJlb30BaTb 6e3 m,x. 

flpH 113Mepe1-1H5I X CJle):(yeT ll0MHl1Tb , 4TO TeMnepaTypbl p acrnopa 11 AaTLl11KOB )].T, 
)],KB 4ame scero p a3n wI1-1bI 11 no::JTOMY TeMnepaTypa pacrnopa , nocne onycKa1-1 I1n B 

Hero ):(aT4HKOB, 113MeHHTC51 , 11 6yAeT CTp eMl1TbC 51 I( I-IOBOMY paBHOBeCHOMY COCTOH l-111I0. 

3TOT npol.(ecc AJ1 11TCH 0KOJlO I Ml11-1 . 11JlH 5 MHH. f10):(0)1():(11Te 3TO BpeMH 11 TOJlbKO no ero 

11cTe0Ie1-1H11 cp111<c11pyi1Te no1<a3a1-111H 111111 np111-111M a11Te Ap y me p e w e 1-111H. 

42 



2.3.4.5 . vl3MEPEHl151 AECOflfOTHOfO ATMOCCDEPHOro ,[(ABJJEHI151 
2.3.4.5. 1. ITp11Hu11n M3Mepemrn a6cornornoro aTMoccliepHoro )],aBneHHH 

B oc1-10By ~13Mepe1-111i:i no110>1<e1-10 npeo6p aJ0BaH11e )],aBne1-JHH B 311e1rrpw1ec1rni:i 

CHrHaJI Te1-13ope3HCTMl31-lbl M )],UT '--IH l(0M . Cn ri-iaJI M0CT0B0ro )],aTLIHKa YCHJJHBaeTCH H 

npeo6pa3yeTC 51 B 3Ha'--leHM51 )],aBJJe HHH. 

2.3.4.5 .2. O61.J..(Me CBe)],e l-11151 

ATMoccliepHoe )],aB11e1-111e oKa3 bJBaeT npHM0 nponopu110HaJ1b l·10e BJIHH HMe Ha 

pacrnopHM0CTb KHCJl 0p0)],a B B0)],e. 113MeHe1-111e aTMOCCpep1-1oro )],al3JleHH51 nopil)],Ka 

20 MM pT. CT. Bnom1e B03MO>Kl·I0 e HBJ1e 1-111e. H e npMHMMaTb BO BHMMaHMeTaKy10 p a3HHUY 

)],aBJ1e1-111i1 np11 rpa)],y 11poBKe 11 M3Mepe1-11151x, J HaLJHT )],0nyc1<aTb )],0nom1wreJJbHYJO 

norpe w1-10CTb MJMepeHHH 0K0JI0 3 %. Jf,11f1 ceeoemm - 1102peu111ocm1, caMow ce1-1copa 
ACpO1 cpae1-n1Jwa c 3111011 ee.nu,,u,-10L1. YL1eT >Ke 31-iat1e1-111i1 )],aB11e1-IM51 B coYeTa1-11111 c 

npeHe6p e>KMMO MaJIOH no r pewH0CTbl0 caMoro npeo6pa30BaTeJrn no3B0Jl5110T CBeCTM 

norpe wH0CTb 11J Mepe1-111i1 npa1CT11Yec1rn K norpe w1-1ocT11 ce1-1copa. 

YL1eT 31-iaL1e 1-111i1 )],aB11e1-111H B np116opax 06ecneYe1-1 )],BYM5I nyTHMH , py<11-1b1M 11 

aBT0MaTwieCKMM BB0)],0M. ,[(Ba Bap11ai-rra 11cno111-1em1i1 06bHCH5110TC51 , BO nepBbIX , 

cymecT11e 111-1oi1 CT0MM0CTb l0 caMoro )],aTLIHKa M ero n0Bep1rn , a BO BT0pb lX, pa3Hb l MH 

B03MO>KH0CTHMM no11yc1e HHH )],OCTOBep1-1oi1 111-1cliopMau11n o J 1-1at1e 1-1M11 )],aBne 1-11151 np11 

ncn0Jl b30BaHHM np116opa. 

ITpn py<II-I0M BB0)],e ITOJlb30BaTeJlb )],0Jl)KeH caM0CT05ITeJlbl-l0 onpe)],eJIMTb 

HCTO'--IHMK nonyLJel-11151 )],OCT0BepHOH M TQLIHOH MlHpOpMa UHH 0 )],aBJleHHM. 8 3T0M CJlyYae 

0)],H0 yrnep)K)],e1-111e a6comonJO Bep1-10 - 6h1TOBb1e 6apoMeTpb1 B Ka,1ecrne MCTOLIJ-IMKa 

1rncliopMau1111 11cn0J1b30BaTb 1-1e)],onycT11Mo, 11x norpewH0CTM Be1rnK11. 

ABTOMaTw1ec1<0e H3Mepe1-111e H r1eT 3 HalJel-JHH L1a BJ1 e l-l MH o6ecnetJMBaeTC51 

np116opaMH co BCTp0el-ll-lblM )],aTLJ Hl<0M. )],aTL(),)1(3MM )],aBJleHM51 l<0MnJ1eny10TCH 

KHCJl0p0)],0Mepb i M MH0ronapaMeTp11t1ec1rne a1-1aJ1M3aT0pb1 , B Tal<TMl<e MCfl0Jlb30Bal-lM51 

l<0T0pbiX 1-1a116onee Bepowrna ll0Tpe6HOCTb B llOJly<le l-11111 6b lCTpOH M TQLII-I0H 

11Hcl1opMaUMM o )],aBJ1e 1-1MM. 

2.3.4.5.3. Jil J Me peHHe )],aBJleI-I M51 

l1H)],M1<au11H M3MC()51CMbl X 3 Hat1 e 1-JHH aTMOCcpep,wro )],aBJleI-IMil Be,neTCH cpa3y 

ll0CJl e Bl<JllQLieHMil 0)],H0napaMeTpw1ec1<0ro np116opa MJlH BbI6opa l<HCJl0po,noMepa B 

MH0ronapaMeTpMLieC I<OM ai-,aJlM3aTope. 

8bl80)], p e3yJlbTaT0B M3MepeHH51 aTMOCcpepHoro ,naBJleHHH TaIOKe npe,nyCM0Tpe1-1 

B 3 Kpa,-ie CITPABKA. 3m oco6e1-1HOCTb M1-rrepcpei1ca noJ B0JrneT npaKTM'--lec1rn B mo6oi:i 

M0Mel-lT pa60Tbl YT0LJHMTb 3Ha'--1e1-111e 3T0ro napaMeTpa. 
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3. TEXHH4ECKOE OliCJIY)KHBAHHE H3,l(EJIIUI 11 COCTABHbIX 
1-IACTEH 

3.1. CocTan H nopH.lJ.OK 06cJJymHnaH11S1 
TexmP-1ecKoe 06cny)K~1BaH11c np116opa npe.nnonaraeT ,nBa BH,na ero np0Be,ne1-111Ji: 

- Bl-leWI-IHH OCMOTp II OCMOTp KOl-!TaKTOB ; 

- noBepKa . 

IlepBbIH BHA npocT 11 

TTepHOAHYHOCTb np0Be.ne1-111/I 

TTonb30BaTeJlb BbmomrneT ero caMOCTO/ITeJlbHO. 

3TOro BH.,na 06cny)K~1Bal-1H/I pernaMeHTHpyeTC/1 

H AHKTYeTC/1, B 0CHOBHOM , 111-!TeHCHBHOCTblO HCnOJlb30BaHH/I np116opa II 

nyI·IKTyanbl-lOCTb lO nom30BaTeJJ/I. 

B1-1eumuii 0C.M0mp npOBOAHTC/1 Henocpe,ncTBeHHO nepe.n HCnOJlb30BaHHeM 

np116opa 11 3aKmo•1aeTc11 B onpe,neneH1111 uenocn1ocT11 KopnycoB, w1-1ypoB , p33beM0B 

C0CTaBHblX •1acTeH KOMnJJeKTa, a TaK)Ke 4HCTOTbl rHe3A .[(Jl/1 no,nKm-0•1eHH/I .naTYHKOB. 

Hapywe1-111e ue11ocT1-1ocrn 1-ianaraeT 3anpeT 1-1a np11Me1-1e1-111e, a Manei1wee no,n03pe1rne 

Ha 3arp/13Hel-111e 06/13bIBaeT AOCTyn1-1b1e noBepxHOCTH rHe3,n npOMblTb cn11pTOM 11 

TIJ.laTeJJbHO ocyWHTb , 1-1anp11Mep, cjJeHOM HJlH BeHTHJJ/ITOpOM . 

O cAW ll'I/J 1(0/11/WKm0B npOBO.[(HTC/1 np~• YaCTOM HCnOJJb30BaH~ll1 np116opa B 

ycnoBH/IX nOBblWel-lHOH BJJa)KHOCTH, CMe1-1e 3AIT II T . .[(. OcMaTpHBalOT 1(01-!TaKTHble 

noBepXHOCTH 3AIT II KOHTaKTbl p33beMOB KacceTbl B OTCeKe nHTaHH/1 , 3JleKTp0.1l_bl 

)],KB. IlpH 1-1aJJH4HH Ha HHX rJJ/IHUa, HaJleTa , cne.noB Kopp03HH noBepxHOCTH 3a4HIJ.lalOT 

1-1 mK,na41-1oi1 6yMaroi1 N!! 0, a 3aTeM OYHWa1-0T BaTOH, cnerKa CMOYe1-11-1oi1 cn11pTOM. 

Iloeep,w - BblnOJlH/leTC/1 opra1-iaMH rocy,napcTBeHHOH MeTpOJJOrHYeCKOH cny>K6bl 

HJlH .npyrHMH opra1-1113aUH/IMH, ynon1-10Mo•1e1-1HblMl1 Ha 3TOT BHA pa6oT. IloBepKa 

np116opa Ha COOTBeTCTBHe Tex1rnYeCKHM xapaKTepHCTHKaM np0113BO.[(HTC/I 0.[(HH p33 

B 12 MeC/11..leB B COOTBeTCTBl1H C Mem.OOUKOU l106epKU GNC/JIU3Cl1110p06 nopmamU6Nb/X 

cepuu AH MOH 7000, npueeoe1111oii e noopa3 oeJie 3.3. 
3.2. IlpouepKa pa60TOcnoco61rncTH 
TTpoBep1rn pa60TOcnoco61-1ocT11 H3MepwrenbHblX 1<a1-1anoB npOBOAHTC/1 B xo.ne 

BblnOJJHeHH/1 Te1<yw11x onpe.neneHHH MeTOAOM cn11Yel·IH/I II a1-1an113a pe3yJJbTaTOB 

H3MepeHHH napaMeTpOB o6beKTOB (c11rnaJJOB) co « CTporo» nOBTOp/11-0IJ.lHMHC/I HJJM 

OTHOCHTeJlbl-10 cna6o MeH/11-0IJ.lHMHC/I BO BpeMeHH xapaKTepHCTMKaMH. TaKHMH 

xapaKTepHblMH ICOHTpOJJbHblMH TO'JKaMH MOryT /IBJl/lTbC/1 .[(Jl/1: 

- noTeHUHOMeTpHYeCKOro Ka1-1ana: 

a) 3,l],C 3ne1rrpo,n1-10H CHCTeMbl B K0HKpeTH0M 6ycjiepHOM pacTBope (ax); 

6) KPYTH3Hbl S 3JJeKTpOA HOH xapaKTep11crnK11; 

B) 1-1en111-1eHHOCTH xapaKTepHCTHICl1 npH HCnOJlb30BaHHH MHOroTOYe•11-10H 

rpa,ny11poBKH. 

- KOHAYKTOMeTp11•1ec1<0ro 1<a1iana: 

a) H3Mepe1-11-10e 31-1aYe1-111e Y3IT , 1-1anp11Mep, AHCTHJJn/lTa 11 (11n11) BO,nonp0Bo,n1-1oi1 

BO.[(bl 113 0.[(I-IHX II Tex >Ke HCTO'II-IHICOB. 

- aMnepoMeTpHYecKoro Ka1-1ana : 

a) 111-1m1u11pyeMoe 31-1aYe1-111e Ko1-1ue1-1Tpau1111 np11 OTKJ11-0Ye1-11-10M ce1-1cope ACpO2. 
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- KaHaJJa 113Mepe1rnll TeMnepaTypb1: 

a) TeMnepaTypa npo6bl 80)].bl , 1-1enpepbl BI-IO I-JaXO)].llll.l_ei1cn B n0Mew_e1rn11 11 , 

CJle)].OBaTeJlbl-10, 11Me1ow_y10 0 )].Ml-13KOBYIO C HMM 11 113Becn1y10 TeMnepaTypy. 

- J<a1-1aJ1a 113MepeHl1ll aTMOCCpepHoro )].3BJ1e1-rnll: 

a) 3 HaLJeHl1e )].aBJleHl151, coo6w_aeMoe cpe)].CTBaMM MaCCOBOH HI-ICjlOpMaUM11. 

Cyw_ecrne1rnoe OTJll1LIHe 1<aKoro m160 pe3yJ1bTaTa M3Mepe1-111i1 OT npe)].b l)].Yw_ero 

HBJllleTCH CMrH3JlOM I( 60J1ee Tll.l_aTeJll,HOMY nOBTOpe1-1 11 10 KO HTp OJlbHOro 113Mepe1rnH. 

EcJ111 M flOBTOp l-lOe 113MepeHMe )].aeT aHaJJOrHLJI-JblH pe3yJlbTaT, TO np116opy, C 60JlbUJOH 

Bep05ITI-IOCTblO, 1-1eo6XO)].l1M peMOI-IT. 

TTp11 KOHTpOJJe n oTeHUMOMeTpw1ec1<0ro J<a1-1ana B03M O)K I-IO no1-pe6yeTC5I 

nosrnp1-10e np11roTOBJ1e1-rne 6yqiep1-10ro pacrnopa 11 (111111) noBTOpe H11e M3Mepe1-111i1 c 

)].pyroH 3JleKTp0)].I-IOH Cl1CTeMOH, TaK J<aK 11Me1-11-10 3Tl1 KOMno1-1e1-1Tbl 1-1a116onee CJ{JIQJ-11-lbl 

I( M3Me1-1e1-11110 CB011X xapaKTepMCTMK. 6ycjiepl·lb1H pacrnop BCJle)].CTBMe CJlY'JaHI-IOro 

3arpn31-1e1rnll , a ::rne1rrpO)].Hall CMCTeMa - nospe)l(,[(eHIHI , 3arpll31-lel-lMH MJIM l1CLJepnai11151 

csoero cpo1<a cJ1y)l<6b1. 
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AHamBaTOpr,1 nopTarn.BHMe          

cepirn: AHHOH 7000
(no,upa.3,uen 3.3)

MeTo,-1-1Ka nonep1rn
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HacTOllll.(a ll MeTO.L\11Ka nos epK11 npe,L\Ha3HaLJetta ,L\Jl ll nosepK11 n opTaT11BHhIX 

aHaJ1113arnpos c e p1111 AHI1OH7000. M e )KnosepoLJHhIH 11HTepsan - 12 Me cm.{es . 

3.3. J. Ouepal(Ull noaep«u 
ITp 11 npose,[(eHl111 nosepK11 ,[\QJl)KHbl BblITOJlHllTbCll on ep a u ,111 , YKa3aHHhle B 

Ta6n 11ue I . T a6n 11 u a I 

O n epauH11 , 
H oMep ny 1-11<Ta np0B0).(l·IMble npH 

H a11Me 11oaa1rne o n epau1-n-1 MeT0).(11Kl1 

ll0Bep KH n ep BHYHOH n ep 110,[111 ' 1CCKOi1 

n 0BCPKe n 0 BCPKe 

I . 8 HeW l·II-IH 0CM0TP n.3.3.6 . 1 .ua t1a 

2. O npo6oeai-111 e n .3.3.6.2 Jta ,[la 

3. O n pe,t1e11eH11e ep eMe111-1 ycrnHoe11emrn 

n OKa3aJUJH: 

a) noTCHUH0MCTPH ' ICCK0ro KaHaJJa n .3.3.6.3. 1. 1 t1a HCT 

6 ) K0 H,[IVKT0MCTPH'I CCK0ro Ka Ha/la n. 3.3.6.3. 1.2 t1a J-J CT 

8) aM n e l)0MCTPl1'1CC K0 l'0 Ka 11a11a n .3.3.6.3 . 1.3 /la IICT 

r ) KaJ-JaJla H3MCIJemrn TeMn epaTYPbl n .3.3.6.3. 1.4 t1a HCT 

4. O rmeJJ.e11e1rne OCHOBHOH n o roeurnocni: 

a) noTeHUH0MeTpH'ieCK0ro K3 HaJJa n .3.3.6.3.2. 1, Jla t1a 

n .3.3.6.3.2.2 

6) K0HJJ.YKT0MCTp11'1eCK0ro Ka HaJJa n .3.3.6.3.2.3 .ua JJ.a 

n .3.3 .6.3 .2.7 

B) 3M llCD0MCTDl1'1CCK0ro K3 MaJJa n .3.3.6.3.2.4 Jla JJ.a 

r) Ka 11a11a 113Mep e 1-11rn TCMlleP3TVDbl n .3.3 .6.3 .2.5 HCT JJ.a 

ti) Ka l-JaJJa H3MCpe1urn ,[la0JJeHH JI n .3.3 .6.3 .2.6 Jl3 JJ.a 

5. O npeJJ.e11e1rne t1on o111urre11b1-1o i1 n o rpew11oc-r11 : ,ia ,[13 

a) ll0TCHUl·I0MeTJ)H ' ICCK0ro KaHaJJa n . 3.3 .6.3 .3. 1 t la /la 

6. O npeJJ.eJ1e 111-1 e n o rpeurnocrn AT K p e3yrn, r aTo B n .3.3.6.3 .4 

113MCPCl·II-I H: 

a) n o-re 11u110MeTDHYCCK0ro Ka Hana n .3.3 .6.3 .4. 1 tl[I HCT 

6) K0HJJ.Yh"rDMeTJJJ-l'ICCK0ro KaHaJJa n .3.3.6.3 .4.2 JJ.a J-leT 

B) aM n ep oMeTJ)l1'1eCK0rQ KaHana n .3.3.6.3 .4.3 ,[18 1-leT 

7. npOBCJ].eHHe noBep KH C0BMCCTH0 C 

llCPBH'IH blMl1 npeo6p aJOBfffC/IJIMH (nn): 

a) COGM eC/111 /0 C pH - ::iJleK/llfJOO(W t.1; n .3.3.7. 1 

6) CO/WeC/11 110 C /1C:]; n .3.3.7 .2 

a) co1wec111110 c ACpO
2

. n .3.3.7 .3 

np1-1MeYamrn I. llpu npo aep Ke C n n n o 3aJJBKe 3aKa3YHKa npo eepK 11 n o ))33,[le/laM 4, 5 8 

coorne-rcrny10 1Jll1X K8H3Jl3X He npoB0,[IHTCJI. 

2. )],on ycKaeTCJI 110 3aJIBKC 3aKa3'111 Ka ncp1-1om1YeCK l1C npoBep KH np0 B0JJ.HTb He n o BCeM Ka Ha11aM (3a 

HCKJIIO'ICH l1 CM Ka lJaJJa l l3MCDemrn TeMn eo aTYD1,1). 
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3.3.2. CpeACTBa llOBep,rn 

ITep eLleHb OCHOBH bl X H BCrlOMOraTeJJbHb l X c p e,!\CTB rlOBe p1rn , o6opy.L\OB3I-IH51 H 

MaTepHaJJOB , 1-1 eo6XO,[\HMblX ,[\Jl51 npoBe,[\eHH51 flOBe p1rn , npHBe,[\eH B Ta6J111ue 2 

Ta6n11ua 2 

l-lop, i;rnrn-
O c 11 0 111 11,1c 

H a HMeHOBaJI HC - r.j <') " - N <') ": .,., 'q - - N "' TCX ll11 11CC-- - - - <'i C'i " ! "! N "' '~ ,,,: ,,,: ,,,: 
111,1ii 

CJJC.!(CTB ,..; ,,; ,..; ,,; '" '" '" '" '" '" '" "' "' "' - "' 
,..; 

KIIC x apa K-

"' 'D "' "' "' 'D "' 'D "' 'D "' "' "' 'D ,.-.: ,-.., ,-.., .UOKYM CMT n oBep KH 
'" '" '" '~ '" '~ <') '~ '~ '~ "' '~ '~ '~ '~ '" <') TCJ) IICTIIKII 
,,; '" '" '" '" '" '" "' '" '" ,,; '" '" '" '" ,,; 

'" 
MMunrrop + + + + + M2.890003 0 ... 1000 MOM , 
:)J leKTj)O,U I-IOfi 

CI-ICTCM bl 
n r 10% 

KoMnapaTop + + + + + + + + r0CT9245 ,!\ - 1200 , ,B. 
l la ll pJDKCJ-IIUI Ll,[\-0, IMB. 
P30l7 nr- o,5 MB 

CcKy 11110Mcp + + + + + 
,!\0-5 " "" · 

C,!\Cnp- 1 U,!\ - 0, I CCK 

TcpMor-1cTp + + + + + + + + ,!\ 0 - 100 °c, 
11aOop:1Top1-11,ri-i rir- 0,05 "C 
JIT-300 

Mar:13 111-1 + + + + + 
co n pOTI I BJICl ll f}J 

,[\ 0 100 KOM 

P33 
Mmm 111-1 + + + + 
con p OTI lllJICHIHl 

,[\0 - 20MO, , 

P4002 

-1- + 
/_l (84- 106)Krla. l,apOMCT(l M 67 

J"l r O 2 KJ"la 

T c pMOCT:sr + + + + (20 - SO) "C, 
>KI IJ\KOCTllb l if 

n r o 3 °c 

6apo1rnMcpa + (84- 106) Kil a 

Ko,wyKTO-
MCTJ) l lllCCKa» 

+ + + rQCT 22 171 2 J)aJJ) >IJ.\ noncpotJ1-1a>1 

y cTaHODKH 

KrlY- 1-0. 15 
X 11op1-1 c T1,1H + + + «LI» 
ll ffP ) llii (KaJJMli' 
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r-! ~ ": "! "' ": "' ~ N "' Oc1-10011b1c 
l-la 11MCIIO r-! "! <'j "! r-! "! ~ .,: ,.: .,: N "' H opMaT1m ,,; ,,; ,,; 

"' "' "' M "' "' M M ,,; M .~ ,-.: ...: ,-.: 
H6Jii 

TCX llll'ICCK IIC 
ua 1111c CpC,UCTU 

"" "" "" '° "" "" "" "" "" "" "" '° "" "" 
,,; 

~ ~ xapaKTCpllC 
noecpK11 ~ ~ "' "' ·~ ~ M '" ~ M '" M '" ~ '" M M Jl.0KYMC IIT 

M M ,,; ,,; M M ,,; ,,; M ,,; ,,; ,,; ,,; M T II K II 

PcJ IICTOp T II Ila 
+ 

1,65- 1.69 MOM 
C2-29-0. I 25 ± 1¾, 

Cynt.<jlltT I JaTJ) IUI 
+ rocT 195 

10 ± 0,5 r 11a 
1Na2SO3 200 MJJ nom,1 

Ko6ani.T x 11op11 c 
+ rocT 4525 20-50 , 11· 

-r1,1ii CoCl26H2O 

IC-raKa 11 ( 11 111'1'.) + + + !"OCT 1770 50 CMJ 

(6 IJJT.) + 50 CMJ 

(6 IJJT.) + 50 CMJ 

Ko116a l,rlK + 

1-l aGop cTa ll).lapT-

T1rrpon - pa6ol111x 
+ }_\ 0 100 KOM 

) TaJI0 II0B pJ-1 

2-o r o oaJ 0111w 

Ka1111ii XJIOJ)I ICTbl ii + rocr 4234 3M 

COJUlll.-1 }1 K IICJI0Ti.l + 0. 1 II 

PCilKTll llbl B C00TBCTCTB 1111 

IVIM llj)llr0T0U 
+ 

C yKa:J:1 1111 >IMII 

JIC llll)I rpaJty11po nacnopTa 

IJQlllfblX oaCTB0D0B 11aMC3 
(1) 11Jl bTJ)O 

uam, 11 ~rn 6vMara 
+ + + + + + rocr 12026 

J.l, 11 CTI IJIJl lll)O 
+ + + + + + roc T 6709 

ua 1111a}I uo11a 

M c 1.1.1:111Ka 
+ + 

200 - 1 000 06/ 
Man1 , rn1a11 ~'11111 

AKnap11yM 
+ 

m,1ii 11acoc 

np11r-.ic•ia 1111c - J],0 11yc1rncTC)I 33MCl-la cpCJlCTB II 06op y11ona1 11 U1 Jl 1>yn1M. 06cc11c 111 1ua101.u.1 1M yKa'.J.J ll l lblC TCXl-llllJCCK IIC 

xanat{TC l) IICTI I KI i 
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3. 3. 3. Tpe60(UlltUJ/ 6e30flllCIIOCIII II 

np11 n osepKe .UOJDKHbI co6mo.uaTbClI Tp e60BaI-IH51 6e3onacHOCTM , M3JlO)KeI-IHbie 

B '.:lI<CnJJyaTaIJ,MOHI-10 11 .UOI<yMeI-rrau,MM c p e,UCTB nosepI<H 11 o6opy.UOBaI-1HlI , YKa3aI-ll-IbIX 

B n. 3 .3 .2. 

O6w11e Tpe6oBaHMH no 6e3onaCHOCTM rlj)M p a6oTe C 3JieI<TpoycTaHOB I<aM M - no 

fOCT 12 . 1.01 9 11 fOCT 12.2.007.0. 

3.3.4. YCJ1oauJ1 noaep«u 
np11 npose.ue I-IMM nosep1<11 .uomK I-IbI co6mo.uaTbci1 CJ1e.uy1o w11 e ycnos1151: 

1) TeMnepaTypa OKpy)l<aIOWero B03.Uyxa , 
0 C. ... ....... .. .... .. ..... .... ..... ... ..... .... 20 ± 5 ; 

2) OTI-IOCMTeJlbI-Ia51 BJl3)KI-IOCTb 803,Uy x a , % .... .. ...... .. ....... ...... ... ... ... ..... OT 3 0 .uo 80; 

3) aTMOCcpepirne .uasne~IMe, MM pT. CT .. ... ... . . .. . . . ... ......... . .... .. ....... .. .. OT 630 .uo 795 ; 

4) conponmne irne u,ern1 M3MepwreJ1b1-1oro 3JJeKTpo.ua, MOM .. .. .. . ....... . .. 500 ± 50 ; 

5) conpo-r11sne irne u,en11 scnoMOraTeJll, I·IOro 3JleI<Tpo.ua, I<OM . ... .. . .. .......... I O ± I ; 

6) 1-1 anp51 )Keirne llMTa HM51 rI OCT0511-I I-IOro TOI<a, 8 ...... .... . . ... .. .... .. . . ...... . . ... .... . 9 ± 0 ,9 ; 

7) TplIC I<a, y.uap bI, BH6pau,M51 OTCYTCTBYIOT; 

8) 81-Ie WI-IMe 3JleKTp w1 eC I<He M MarHMT I-Ibie nomI , BJlHHIOWHe Ha rI OKa3aI-I H51 

np116op os , oTcyTcrny ioT; 

9) o6pa3 L\0Bbl e M BC ll0M0nrreJll, I-lble c pe.ucrna M3Mep e I-IM H, MMeIOWMe I{J]eMMb l 

3a3eMJi eHH lI I·Ja,Ue>I<I-1 0 3a3eMJle I-IbI ; 

I 0) np116op nporp eT B Tec1e 1-111e 3 M~ll-1. 

3.3.5. /Jo,)wmoa«a K 110,iep«e 
3.3.5. 1. IToBep51eMbIH np116op ~I cpe.ucrna noBepKH , y1<a3a 1-1I-Ibi e B n .3.3.2 

HaCT051LIJ,eH MeTO.UMI<M , ,UOJl)KI-Ibl 6bITb n o .uroTOBJleHbI I( p a6oTe B COOTBeTCTBMH C 

3 KC llJJYaTaIJ,HO I-IH OH .UOKyMeHTaIJ,Hei-i I-la I-IM X. 

3.3.5.2. Ha c p e.ucrna llOBep1rn .[(0Jl)l( l-l b l 6bITb )],eHCTBYIOLI_\Me CBM/_l,eTeJll,CTBa 0 

llOBepKe HJIM on-MCI<M llOBepMTeJll, Hbl X IrneHM. 

3 .3 .5.3. TToBep51 eMb l H 11pH6op 11 c p e,UCTBa llOBepKH rIO/J,KJlI0Li a IOT B COOTBeTCTBMM 

co cxeMaM H nposepI<M , np11Be/J,e I·I I-lbIMM B ll!)HJJO)l(eHMllX I . .. 5 . 

3 .3 .5.4. llp11 np0Be)],e 1-1 11 11 n osep irn np116opa c pH -3eKTpo.uaM M l-1 C 3, ACpO2 

CTaKa I-IbI C paCTBOpaMH llOMewaioT B Ba 1-11-1 y Tep MOCTaTa, 1-1aXO/J,51WYIOC51 B TepMHLi eCI<OM 

p aB I-IOBe CMM C TeM n epa-rypoH flOMeu1e1-111lI , eCJIM ero TeMnepa-rypa HaXO/J,MTCH B 

npe.uenax 20 - 25 °C. B npOTMBI-IOM cnyciae BKJlIOLJaJ0T TepM0CTaT11poBa I-111 e Ba I-11-IbI B 

TOLII<e 20± 0 , 5 °C. 
llp11 MeL1aJ-1Me_ Cra1<a1-1bI p eI<oMe I-I.UyeTc51 MapirnposaTb I-10M111-1aJ1bHbIMM 

3 1-1 aci e HM51MM p acTBOp OB Y3 IT H pH (11 HCllOJlb30BaTb T0JlbKO )],Ji l l Irnx) /J,Jrn MCKJlIOLieI-11151 

norpeWHOCTeH , CB513a HHbI X co CJiyciaHI-lblMM n epeHOCaM H BewecTB. 

3 .3 .5 .5. pH - 3neK'rpO/.l,bI, l1C3, ACpO2 roTOBllT I< n osep1<e B coorneTCTBHH c 

Y I<33a I·IH51Ml1 3 KCI1Jlyarau,HOI-II-IOH /J,O Ky Me HTa IJ,MM I-Ia I-IHX . 

3 .3 .5 .6. EycjiepHb i e p acrnopbI pH roT0B51T B COOTBeTCTBMH C HHCTpyKu,MeH I( 

I-Ia6opy CTa I-1 /_l,apT - TMT!)0B pH. Pacrnop pH= 12.43 roTOBllT np11 I-Ieo6xO/J,MMOCTl1 11 

1-1enocpe.ucrneI-11-IO n e p e.u nosepKOH , p acrnop 1-1 e xpai-111TcH! 

fpa/.l,yMpOBOLIMbie pacrnopbI pX roTOBHT B C0OTBeTCTBHH C YK33aHHlIMl1 nacno prn 

noseplleMoro 11C3 . 
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3 .3.5.7 . Pacrnopbl C H0MHH3JlbHblMH 3HaYeHJ1llM11 Y3I1, YK333HH bl MH B 

npOT0KOJJe, roTOB51T C p336pocoM He 6onee ±5 %. Ilp11 BblX0,D,e 3HaLJ eHHH 33 YK333 HH ble 

rpaHHUbl Y3I1 H0pMaJJH3YIOT .no6aBJJeHHeM p acrnopoB 11Jl11 ,ll;MCTHJJJIHTa. 

3.3. 6. llpoaeoeuue noaepKu 

3.3.6.l. BHewHHH 0CMOTp 

ITpH BHewHeM OCM0Tpe .nomKH0 6b1Tb ycTa l-lOBJJeH0 C00TBeTCTBHe CJJe,ny101..1..(HM 

Tpe60B3HJ1HM: 

a) K0MnJJeKTHOCTb - B C00TBeTCTBHH C n acnopTOM; 

6) COCT0HI-IHe MapKHp0B0K H Ha,nrn1cei,i, 1-1 a HeCeH1-lbl X Ha COCTaBHblX Yacnix , 

o6ecneYHBaeT O,!l,H03 H3YHOCTb HX TOJIKOBairn H; 

B) npeo6p a30BaTeJJb, KOM n JJe lCTHblH ,!l,3TLIH I(, a.narrTep nHTaHHH, rrn He HMel0T 

noape)l(,!],eHHH; 

r) pa3bE:Mbl npeo6p a3oBaTeJJll, ,naTYHKa, noBepxHOCTM ,D,3TLll11(0B H rrrr He 

3arpll3He1-1b1. 

3.3.6.2 . Onpo6oBaime 

ITpH onpo60B3HHH ,!l,0J])KHbl 6b1Tb npoaepeH bl : 

a) pa6o-ra OT a.nanTepa 11 r aJJbBa1-111Yec1rnx 3JleMeHT0B nHTaH HH ; 

6) <!JYHKUH01-1Hp083H He KH0n0K KJJaB11arypbI; 

B) JanHCb H coxpaHeHHe pe3yJJbTaT0B rpa.ny11p0Bl(J1, ,!l,3HHbl X B 3JJeKTp OHH0M 

6JJOKHOTe. 

3.3 .6.2 .1 . Pa60Tocnoco6HOCTb OT a.nan Tepa n11T3 HH51 HJJH raJJbB3HHYec1rnx 

3JleMeHT0B npoaep5I eTCH BKJIIQLJe~IHeM np116opa H npoaepKOH cpyHI<UHOHHpOB3 HJ1ll B 

mo6oM pe)KHMe B C0OTBeTCTBM H C onHC3HJ1eM P3. 

3.3.6.2.2. C])yHKUMO lrnpOB3HHe KH0 n 0K KJJ3BHarypbl npoaepHeTCll B xo.ne 

npoaepoK , npOBO,!l,HMblX n o HaCT0Hl..l..(eH MeT0,!l,MKe. 

3.3.6.2.3 . 3anHCb H cox p a He 1rne p e3yJJbTaTOB rpa,!l,yH pOBKH , ,!l,3HH bl X H3MepeHHH 

B 3JJeKTpOHHOM 6noKHOTe npoBeplll0T B 3 1<paHax rPA,l],YHPOBKA , l13MEPEHHE 11 

EJIOKHOT, B coorneTCTBHH c yKaJaHH5IMM coorneTcrny1om11x pa3.ne;10B P3. 

Ilp0Bep1<y C0BMe l.l..(a l0T C o npe.neneHHeM MeTpOJJOrHLleCKHX xapaKTepMCTHK. 

IlpH np0Bep1<e B naMl!Tb 3an11cbIBaIOT 3HaYeHMH pH (pX), Y3I1, cO2, .naaneHMH , 

TeM n epaTyp bl. l.JHCJIO 3an11ce/;i B 6JJOKHOT ,!l,0Jl)l( l-1 0 6b1Tb 110 B03M0)KH0CTH 60JJhWMM, 

LIT06bI npoBepHTb 331111Cb B Kai< M0)l(H0 60JJbW ee YHCJI0 rpynn 3an11c11 6JJOKH0Ta. ,l],JJll 

np0Bep1<11 ,!J,O llYCKaeTCll 11cnOJJb3083Tb p e)KHM aBTOM3TJ1LJeCKOH 3311HCH p e3yJJ bTaT0B 

113Mepem1H 8 6JJOKHOT. 

IlocJJe JaBepweHHH onpe.neneHHH MeTp0JJ0rHYeCl<HX xapa1rrep HCTl1l( BbIKJJIQLJaJ0T 

llHT3HHe np116opa H Bbl,!l,ep )l(HB3IOT ero B BblKJJI0YeHH0M C0CT0HHHH He MeHee l O MHH. 

8KJIIOLJa!OT llHT3HHe H np116op, npoBepmoT coxp a t-lH0CTb 3311HC3 HH blX ,!l,3HHbJX 

MeTO,!l,OM CJIHLieHHll C 3acpHKCHpOBaHHblMH npH 3311HCH 3H3LJeHHHMH. 

3.3 .6 .3. Onpe.nene1rne MeTp0JJ0rHYeCKHX xapaKTepHCTHK 

3.3.6 .3 . l. Onpe.nenem1e speMeHH ycTaHoBneHHH 1101<aJaHHH 

3 .3 .6 .3. 1. 1. BpeMH ycTaH0BJJeI-111H noKaJaHM H np11 H3Mep e I-I1111 3,l],C ( n.3a) 

o n pe,!l,eJJHIOT no cxeMe npoBepKH , llJ)HBe,!l,eHHOH B npHJJ0)l(eHHM 1. 
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,Um1 nposepK11 nepeKJllQLlaTeJJb RM MMl1TaTopa 3JleKTpO.UHOH Cl1CTeMbl 

ycraHasn11saior B nonmKeH~i'e " l 000 MOM". BKmo<1a10T np116op. YcraHasn11sa1or 

pe)K11M 113Mepe1-111H 3,UC B Bb16paHHOM noTeHL.(110MeTp11Ll eCK0M KaHaJle B C00TBeTCTBl111 

c on11ca H11 eM 3KpaHa 113MEPE H11E P3. 

)].m1 nposepK11 BblX0,[(H0e Hanpm1<e I-111 e K0Mnaparnpa HanpmKel-11151 ycTaH8BJIMB310T 

p aBHbI M 0 MB. ITo 11cre4e1-11111 IO ceK 1-1 anpH)Ke1-111e «cKaLJK0M» ycraHasn11sa10T 

p aBHb!M M11Hyc I 000 MB 11 o,uHospeMe 1-11-1 0 3anycKaior ceKyH.U0Mep. Ce1<yH.UOMep 

0CTaHaBJl MBal0T Tor.ua , Kor.ua 11 0 Ka38Hl1H np116opa 0TJl l1LJaJ0TC5I OT ycTaH0BJle HH0ro 

3Ha4e1-111H 1-Ianp mKe1-11151 He 6onee LleM Ha 20 MB. 

ITp116op CLll1Ta !0T Bbl,Uep)KaB W11M nosepKy, eCJlM BpeMH ycTaH0BJJei-11151 rl 0Ka38H MH 

np11 113Mepe1-11111 3,UC B noTeHUM0Merp11L1ec1<0M KaHane coornercrnye1· rpe6osm-111HM 

nacnopra. 

3.3.6.3. 1.2. BpeMH ycra1-1os11e I-I11 51 noKa3aHMH np11 113MepeI-I11H Y3TT (n .3 6) 

onpe.uemII0T no cxeMe nposep1rn , np1,rne.ueHHOH B np11n0)KeHMM 2 . 

BK11 10L1a10T np116op. TTposepmor HaJ111L111e 11n11 B naM51Tb BB0JlHT 3 1-1 aLJeH11H 

nocrom1HblX K ,[I.KB- I B coornercrn1111 c o n11 ca1-111eM 3Kpa 1rn YCTAHOBKA 

1<0HJlYKT0Merp11LI ec1<oro KaHasIa. ITepeBOJl51T np116op B 3 1<pa1-1 J13M E PEHl1E 11 

ycra1rnBJI11saI0T M3Mepe1rne Y3TT. 

,[I.KB- I noMeLI.\~II0T B pacrnop c Tc11,111cpaTypoi1 40 ± 0 ,2 °C 11 3anycKmor 

ce1<y I-!)l0Mep . C s1w1a10T 1101<833 1-11151 o6pa3UOBOro K0HJlYKT0MeTpa M np116opa. 

Ce1<y1-1,u0Mep ocTa 1-1 asn11sa10T np11 .uocTM)Ke1-I1111 ycT0HLJMBbIX noKa3a H11i1 B npenenax 

OCHOBHOH OTHOCMTeJlbHOH norpeUJI-I0CTl1 113MepeI-11rn Y 3 n . TTp11 113MepeHl15IX 

11cn0J1b3y10T pacrnop c Y3IT = 0 ,5 CM / M. 

ITp116op CLIMTa l0T Bbl,llep)KaBW11M nosepKy, eCJll1 BpeMH ycTal-l0BJlel-!1151 nOKa38HHH 

np11 M3MepeH1111 Y3IT , 113MepeHH0e ceKyH.U0MepoM , coorneTcrnyeT Tpe6osa1-111HM 

nacnopra. 

3.3.6.3. 1.3. BpeMH ycra1-1osne1-1115I n0Ka33 Hl1H B aMnepoMerp11L1ecK0M KaHane 

(n.3 s) onpe.uemI10T s 3Kpa I-1e vl.3MEPEJ-lvl E n o cxeMe nposepK11 , np1,rnene1-11-1oi1 s 

fl])l1JIO)[(eHl1M 3. 

KaHan npe.usap11TeJ1bH0 rpany11py10T no Mero.u~ll(e n.3.3 .6 .3.2.4 . 

B 3 Kpa1-1e 113MEPEHl1E ycra1-1asn11saI0T 113MepeH11e npoueHrn HacbIuw1-1115I 

)Kl1,UK0CTl1 KMCJl0])0,U0M. 

Ha sxo.u aMnepoMeTpw1ecKoro KaHana no.uaJOT 1-1anpH)Ke H11 e M111-1yc 600 MB. Do 

11cTeL1e1-11111 IO ceK 1rnnpmKeH11e «cKaLIK0M» 113MeHHl0T .uo 3HaLI e1-1115I M11 I-Iyc I 00 MB 11 

0,U l-lOBpeMe1rno 3anycKaI0T ce1<y I-!)l0Mep . Ce1<y1-l)lOMep 0CTaH3BJll18810T Tor.ua , K0r,lla 

ll0Ka3aHl151 O'IJIW!alOTCH He 6onee 4eM Ha ± 2 % OT ycTaH0BJ1em1oro 3HaLlel-111H npoueHTa 

H3CbllJ.(eHl1H Kl1CJI0])0,ll0M (l 00 %). 

ITp116op CLIMTa!0T Bbl,Uep)KaBWHM nosepKy, ecn11 speMH YCT3I·I0BJleHl151 

n oKa38HHH np 11 H3MepeH1111 1<0Hue1-rrpau1111 pacrnope1-11-1oro 1<11cs1opo.ua , 113Mepe1rnoe 

ce KyH ,ll0MepoM, C00TBeTCTByeT Tpe6osa!-IMHM n acnoprn. 

3.3.6.3 .1 .4. BpeMH ycTaH0BJle!-11151 noKa38HMH np11 113Mepe I-I11H Te~meparypb l 

(n .3r) onpe.uenmoT no cxeMe nposep1<11 , np11se.ue1-11-1oi1 B np11nmKe1rn11 2. 

8KJ110L1a10T np116op. )].aTLJMK )].KB 11n11 )].T n0Mewa1or B TepM0CTaT c so.uoi1 , 

TeMnepaTypa KOTOpOH 40 - 45 "C M B KOTOpblH npensap1neJ1bH0 ycTaH0BJleH 
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o6pa3UOBbl H TepMOMeTp, 11 O.UHOBpeMeHHO JanycKal-OTCeKyH.UOMep. Cn H 4aJOT flOKaJaH 1151 

o6pa3UOBOro TepMOMeTpa ~I 3HaLJeJ-IHH TeMnepaTypbl , HH.UHU11pyeMble npH6opoM . 3a 

BpeMil ycTaHOBJJeH1151 flOKa3aJ-IHH np111-111Ma1-0T BpeM51 OT JanycKa ceKyH.UOMepa .no 

flOJJy<ICl-11151 ycTOH411BblX flOl<a3aHl1H 13 npe.uenax OCHOBI-IOH norpewHOCTl1 113Mepe1-11151. 

np116op C411TalOT Bbl.Uep)l<aBWHM llOBepKy, eCJJH BpeM51 ycTaHOBJJeHHil llOKaJal-lHH 

np11 113MepemJM Te11>mepaTypbl , 113Mepe1-rnoe C llOMOUlb!O ceKyH.UOMepa, COOTBeTCTByeT 

Tpe6osa1-111i1M nacnopTa. 

3.3.6.3.2. Onpe.uene tt11e oc1-1os1-1011 norpew1-1ocT11 

3.3.6.3.2.1. Onpe,nene1-111eoc1-1os1-1011 a6comoT1-1011 norpew1-1ocT11 M3Mep e 1-11151 3)];C 

(n.4 a) 13 noTe ttu110MeTp11L1ecKoM Ka1-1ane nposo.uwr no cxeMe nposepK11 , np1me.ue1-11-1011 

B np11JI0)l{e1-11111 I . 
BblXO,!( HMHTaTopa flO.UKJllOL!alOT K rtte3.UY Bbl6pam1oro noTeHUHOMeTpHYeCKOro 

KaHaJJa. BKJl!QLJalOT np1-16op . YcTaHaBJIHBal-OT pe>KHM H3Mepe1-11151 3)];C B Bb16pai·II-IOM 

1<a1-1ane B cooTBeTCTB1111 c on11ca~rneM 3 1<pa1-1a I13MEPEHJ1E P3. 

)];nil onpe.ueneHHil norpewHOCTH 113Mepe1-11151 3)];C BblXO.UHOe 1rnnpH>KeH11e 

KOMnapaTopa 1-1anp5I)1{e1-11151 nooL1epew-10 yc·ra1-iasn11sa1-0T paBHb l M 31-1aL1eHHilM Ei , 

YKaJal-lHbl M 8 COOTBCTCTBYI-OUleH Ta6Jrnue npOTOKOJla nosepKM , np11se,neHHOro B 

np11JIO)l<el·IHH 6. 
no HcTeLIe 1-1 1111 IO ce1<. noCJJe yCTaHOBKH oyepe.u1-1oro 3 1-1aL1e1-11151 clrnKc11py10T 

no1<a3a1-11151 npH6opa Ni. 

Oc1-1os1-1y10 norpew 1-1ocTb !:!,., B MB, p accLJHTb1Ba10T no qiopMyne: 

!:!,. = Ni - Ei 
np116op CYl1TaJOT Bbl,!(ep)l{a8Wl1M nosepKy, eCJll1 31-JaLJel-11151 OCHOBHOH 

a6COJIIOTHOH norpewHOCTH 113MepeHH51 3,ll,C COOTBeTCTBYI-OT Tpe6oBaHl151M nacnoprn. 

3.3 .6.3.2 .2. Onpe,nenett11e OCHOBHOH a6comornoi1 norpew1-1ocrn HJ Mepe1-11151 pH 

(pX) (n.4 6) nposo,nH no cxeMe nposepK11, np11se.ue1-11-1011 B np11J1o)l{e1-11111 I . 
BblXO,!( 11MHTaTopa flO,!(l(JllOLJa10T I( ri-1e3,ny Bb l 6pai-11-1oro llOTeHUl10MeTp11Yec1<0ro 

Ka1-1ana. B1rn10Ya 10T npH6op . YcTa1-1asmrna10T pe>1rnM r PA,ll,YI1POBKA 13 Bb16pa1-11-10M 

KaHaJJe H np0130.U51T c6poc Bcex n apaM eTpOB CTa1-1.uapTOB B COOTBeTCTBHl1 C y1<a3al-lH51Ml1 

P3. 

fpa.uy1,1py10T 1<a 1-1 an, ,!(Jl51 4ero BB0,!(51T napaMeT pbl .UBYX CTa1-1,napTOB B 

COOTBeTCTBl111 C Ta6JJHUeH npOTOKOJJa llOBe p1rn, 11p11se.ue 1-11-1oro B npHJIO)l(e l·IHH 6. TTp11 

rpa.uy11pOBKe I-la BXO.U, C flOMOUlblO KOMnapaTopa 1-1anpil)l{e1-11111, no.ua10T: 

I) 1rnnpil)l<e tt11e M111-1yc 365 ,8 MB 11 Bb1611pa10T 113 cn11cKa 31-1aYett11e pH = 12,43 B 

KaL1ecrne xapaKTep11CTHK o.u1-1oro CTai-1.uapTa; 

2) 1-ianpi1)1(eH11e 261 ,2 MB H Bbl6Hpa10T H3 CllHCKa 3 1-1 aL1eHH e pH = 1,65 B KaL!eCTBe 

xapai<TepHCTHK BTOporo CTal-1.Uap-ra. 

TTp11 nep1311LJHOH llOBepKe ycTaHaBJJl1Ba!OT TeMnepaTypy CTaH,napTHblX p aCTBOpOB 

20 ± 0, I "C H3Me1-1e1-rneM conpornsne1-11,15I Mara3 111-1a P33. flp11 n ep110,nHL1ecK011 -

no,nKJ110Ya10T ,ll,T (,ll,KB). YcTattas1111sa1-0T pe)l<HM 113Mepe1-11151 pH B coorneTcTs11 11 c 

onHca~rneM 3Kpa1-1a vl3MEPEHI1E P 3 . 

)];nn onpe,nene1-1HH norpe wI-1ocT11 M3Mepe1-11151 pH (pX) 1-1a KOMnaparnpe 

54 



HanpmI<e HH H noo 01ep e,UHO YCT3H3BJ1118310T 3H3°1emlll HanpmI<el-lHH , Y I<33 3H Hble B 

COOTBeTCTBYIOll.leH rn6n11 u e npOTOI<OJla noBepI<M , np11Be,ue1rnoi1 B np1-1JJQ)KeH MM 6. 

no 11 cTe '-!eHMM IO ceI< nocne ycTa HOBKH 0°1ep e,uHoro 3Ha '-leH1rn HanpmI<eHHJt 

cjJHKCMpy10T nOK333HMH np116opa pHNi . 

TTorpew1-10CTb onpe,ueneHMH pH (pX) Haxo,uHT 1<a1< p 33HHUY 3Ha '-!eHMH 

MH.UHUMpyeMb l X np116opoM (pHNi ) H y 1<aJa H1-1b1 x B rn6n11ue (pH i). 

TTpH 6op C01MT3IOT Bbl,Uep)I<3BWMM n 0Bep1<y, eCJIM OC !-1 08 1-1 351 a6COJ110TH3H 

norpe Wl·IOCTh M3MepeHMH pH COOTBeTCTByeT Tpe60B3HHHM nacnoprn . 

3 .3.6.3.2.3. O npe,uene1rne OCHOBHOH OTI-IOCMTeJJb l-lOH norpe Wl·IOCTH H3Mepern-rn 

Y 3 TT (n.4 B) npoBO,llHT no cxeMe npoBep,rn , np11Be,ue1-1Hoi1 B np11nm1<e1-11111 2. 

8KJ110"1310T np116op . IIp11 n epBH "II-IOH n 0Bep1<e onpe,ueJIHIOT 11 BBO,ll51T 3H3'-lel-lHH 

nocTmll-ll-lbl X K)],KB B COOTBeTCTBMH C n .3 .3 .6.3.2.3a ; np11 npoBet te l•IMM n epH O,llM01eCKOH 

n0Be p1<M B ll3MHTb np116opa BBO,llHT 31-l3°1e l-11151 K 113 n OCJle,UHero CBH,lleTeJlbCTB3 0 

n 0Bep1<e. 

3.3.6.3. 2.Ja. Onpei'Je;1e11ue 311a,1e11u ii nocmo,11111b1X /{ JIJ{B npou3B00flm B 
C00 l/16elllCll16UU C 011UCClllU~ l/ 3Kpa11a r PAJJ.YUPOBKA P3 . JI.KB l100'lep eiJ110 
no,weu1c110111 8 pacmB0/Jbl co 311a,1e11uf/MU Y3 D , onvHe,1e1111b1Mu B zparpe «Dp i1A•1e,1cu1ue» 
COOJ116emcm8y1ou1eii ma6JIUL/bl 11/J0 //1 0 /<0l/C/ l'I0Bep ,w 3C/l1UCblO (( l(C/Jlll6po6t(CI K ... ». 
CmaKC/ llbl c pacmeopaMu ycma11aeJ1uea,0111 e ea,11-1y mepAtocmama, 11axo0flU/)IIOCfl e 
mepMU'tec,w.11-1 p u1J1weecuu c me.Mnepamypoii 110Ateu1 emm (cAt. n. 3.3.5.4). 

flpu nep e11oce u3 0011020 pacmeopa e i'Jpyzoii JI.KB mu1c11ne.r1b110 01101,acKuea,om 
0UCl1/UJIJ(UfJ08C/ IIIIOli eoi'Joii moii .J/Ce 111 e,wnepa111ypb! u 0C)l lUC/10 111 rp l./Jlbl'IIJJ08C/JlbNOLi 
6yAta201i. Onpei'Je;1e1-1uf/ npoeoi'Jflm 110CJ1ei'Jorw 111e;1b1-t0, Hep exoiJH nm A1e11b1u11x 31w,,e1-1u1J 
Y3 fl /( 60J/bU/l/J11. 

flpu onpei'Jene1-1uu 31-1a,1eNufl K e Ka.,,ci'Joii y ga3c11111oii mo,1Ke e npu6op 

eeoi'Jflm i'J eiicmeume;1b1-10e 31-1a,,e,-1ue Y:Jn pacmeopa, uJA1ep e1111oe 06pa31,(0Bb/J\I 
K01-1iJyKmOAtempoM. Onpei'Je;1e1m e B t(CI .J/C0oii mo,11<e noemop,uom mpu.J1ci'J1,1. 

311a,1e11ue K 11axoof1m J(CI J< cpeo11ee apurjJA•1emu ,,ec1<0e mpex onpei'Je;1e1tu i i . 
Jf.p eiirjJ me.Mnepamypbl A1e.J1ci'Jy U3A1ep e11Uf/A'1U /le 0OJI.JICell npe8b /LUC//1lb 0,2 °C 
YCT3H313JlHB3 10T p e)K MM M3Mep e 1-IM51 Y 3 TT 13 coorneTCTBMM C on11ca1rneM 3 1<J)3H3 

113 M E PE Hl1 E l<0l·l,llYKT0MeTp11°1 ec1<0ro 1<a 1-1 aJ1a , npMBe,Ue !-11-I0M B P3 . 

Oc ,-,oB HYIO OTHocwreJ11,Hy10 no r p e w HOCTb H3MepeHHH Y 3 TT o npe,uemnoT 

MeTO,llOM CJIH 01e l-lM 51 3H3°1e l-l HH Y3TT J)3CTl30 !)0B , M3Mep e1•11-1b1X np116opOM , CO 3 1-1 3°1e l-lM 51MM 

Y3TT 3THX )Ke pacrnopo13 , M3MepeHHblX o6pa3 UOBbl M 1<m1,uyKT0MeTpOM. 

OcHOB I-I YIO OTHOCMTeJlbHY I0 n orpeWHOCTb o npe,uemll0T 13 p acrnop ax co 

31-ia01e1-111 11MM Y 3 TT , y1<aJa HHbJMH B coorneTcrny1oll.lei1 Ta6J111ue nporn1<ona n 0Bep1<11 , 

np11Be,UeHI-IOH B np1rnmKeH11 e 6 . l13Mep eHHH H3°1MH310T C p acrnop0B C 1-1 3MMeHb WH M 

3Ha0 ,eHHeM Y 3 TT. TTpOM3BO.U51T, np11 1-1eo6xo,u11MOCTH, n o TP M cm1°1e 1-11-151 noK333HHH 

B I<a)K,llOH TO '-IKe . B TO'-II<e co 3Ha '-! e1-111eM Y 3 II = 0 ,6 MKCM / CM np0Bep1<y npoBO,llHT c 

n oM0ll.lbl0 HMHTaTopa - pe3HCTop a rnna C2-29 conpOTHBJ1e1-111eM ( 1,65 - 1,69) MOM , 

KOTOpbl H no,u1<mo01a 10T 1< Bhrno,uaM n ep exo,u1-111 1<a c MapI<MJJOBKOH « Y 3 TT» , Ha Mara3 11He 

P33 ycrn1-,aBJIHB3IOT 3Haci e 1-111e I KOM (cM . np11nm1<e HM e 2). 

Oc1-10B 1-1 y10 oT1-1ocHTen1,Hy 10 n orp ew HocTb !!.x npM HJMepe H1111 Y 3 TT 1<m1<,ub111 pa3 

onpe,ueJ1m0T n o cjiopMyne: 
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X np.- X o6p . 

6Xi = --------------------- I 00 % 
xo6p. 

r)le X o6p. - noKa3a HH51 o6pa3UOBOro J<0HL\YKTOMeTpa; 

x np. - noJ<a3aHH51 np116opa. 

OcHOBHYIO 0TH0CHTeJibHYIO norpew H0CTb H3X0)l5IT 1(31( c p e)lHee apHC~MeTH c1ec 1<0e 

3HacIeHHe Tpex onpe)leJieirnH 6Xi. 
H3BJieI<alOT .D:KB 113 paCTB0pa , Tl.l(aTeJibH0 ononacrrnBa!0T )lHCTHJll1 Hp0B3H HOH 

BO)lOH , cywaT ¢HJibTpoBaJibHOH 6yMaro/;i 11 n oMel.l(aJOT B cne)ly101.1(11H pacTB0p NaCl 

(KC I) 11 np0B0)l5IT CJlH4eHH51 11 BbIcI11cJ1e Irne norpewH0CTH 11 T.)l. 

<DHKCHp0B3HHe nOI<a33HHH np0H3B0)l51T npH ycTal·I0BJleHHH crn6HJlbHOH 

TeMneparypbl aHaJIH3HpyeMoro p aCTB0pa , 0 c1eM cy)l5IT no n0CT051HCTBY noJ<a3aHMH B 

TC4Clrne BpeMeHH , )l0CT3T04 110f0 )lJln CHJJTHH nOI<a33HHH (He MeHee I M11H 11 He 6oJiee 

2 M11H) . .Il:JI51 yMeHbWeHH51 noTepb BpeMeirn Ha ycTaH0BJ1eH11e TeMnepaTypHoro pe)l{l1Ma 

eMJ<OCTb C )ll1CTl1Jll1Hp0B3HHOH BO)lOH )lJ151 ononaCKl1B3Hl1JI .D:KB ycrnHaBJ111BaI0T B 

BaIrny TepM0CTaTa . 

OcHOBHYlO 0THOCl1TeJibHYIO norpewH0CTb oueH11Ba l0T 110 Ha1160J1bWeMy 

3H3Ll eHl1 I0 norpeWHOCTeH , n oJiyYeHHb lX np11 11CnbITaHMH. 

Hp116op CLIMTalOT BbI)lep)l<aBWHM ll0BepI<y, eCJIM 0CH0BHa51 0TH0CHTeJibH351 

norpeWl·I0CTb H3MepeI-11rn Y 3 n C00TBeTcrnyeT Tpe6oBaHH51M nacnoprn. 

TTp11Mecia1uu1 

I . Heo6xO)lHMOCTb «Tpo/;i1-1oro» CJIHYemrn noKa3aH11H MmKeT B03Hl1KHYTb np11 

3I-iacIeHHH norpewHocrn 6J1113KOH 11n11 paBHOH npe)leJibHOH. 

2. f1p11 npoBe)leHl111 nepMO)lH4eCKOH npoBepKH 113MepeHH51 H3LIHH3IOT co 

3HacieHl151MH n0CT051HHblX K, YKa3aIHibl MH B npe)lbI)lyl.l(eM CBH)leTeJlbCTBe 0 noBepKe . 

Hp11 HeC00TBCTCTBl151 norpeW HOCTeH 113MepeIIHH Tpe60B3HH51M nacnoprn, npoB0)l51T 

rpa.uy11p0BKY B C00TBeTCTBYI0l.l(eM no)l)l11ana301-1e H3MepeH 11 H 11 np0BepIrn B HeM . 

3.3.6.3.2.4. Onpe)leJ1e1rne 0CH0BHbIX a6COJllOTHbIX n orpewHOCTeH 113MepeHH51 

K0HUeinpau1111 paCTBOpe1rnoro Kl1CJI0po)la 11/ 11n11 npoueHTa H3Cb ll.l(e lrn5I )J<l1)lK0CTH 

KHCJl0p0)l0M (n.4 B) np0B0)l51T no cxeMe npoBepK11 , npHBe)leHHOH B np11JIO)KeHl1H 3 . 

.D:o npoBe)leIHi51 HCnbITaHHH )lQJl)I<Ha 6bITb npoBe)leHa rpa)lyI•Ip0BI<a KaHaJla 

H3MepeHl151 6apoMeTpw1ecKoro )laBJleHl151 B C00TBeTCTBMM C y1<a33Hl151MH n .3.3.6.3.2.6. 

BI<JllQLia(OT np116op . .Il:nH onpe)leJleHl151 norpeWH0CTH KaHaJl npe)lBapHTeJlbH0 

rpa)lyI1py10T B coorneTCTB1111 c on11caH11eM 3KpaHa fPA.D:YHPOBKA P3. IIp11 

rpa)ly11poBKe conponrnne Irne Mara311 I-ia conp0TMBne1-111/;i P4002 yCTaHaBJIHBalOT 

paBHblM 20 MOM npH MCflbITaHH51X KaHaJla 0pHeHTHpoBaHH0ro Ha pa6ory C ceHcopaM11 

06b11<HOBeHHOH c1yBcTB11TeJ1bH0CT11 11 2 MOM - noBbIWeHHOH YYBCTB11TeJ1b H0CT11; 

cIepe3 M3fa3HH Ha BX0)l KaHaJla n o)la IOT Hanp51)I<eHM51: 

I) M11Hyc 600 MB np~I BB0)lC napaMcTpoB CTaH)laprn CT O %; 

2) MHHyc 100 MB np11 BB0)le napaMeTp0B CT 100%. 

B 06011x cny4a51x TeMnepaTypy CTaH)lapT0B ycrn1-1aBJ1HBa10T B npe)leJiax (20 ± 0 , I ) °C, 

H3MeH5151 conpoTMBJ1emIe Mara3111-1a P33. 

f1epexo)l51T B 3KpaH H3MEPEHl1E 11 Ha BbIX0)le K0Mnaparnpa 1-ianp51)1{eH11H 
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nooYepe,UHO ycTaHaBJll18310T 3Ha'-lemrn 1-ianp.H)KeHf,tH , YKcl33HHbl e B COOTBeTCTBy1owei1 

rn6m1ue npoToKosia nosep1rn , np11se.ueH1-1oi1 B np11no)I(eH1111 6. 
ITo 11cTe'-leH1111 IO ceK. nocne ycrnI-I0BK11 OLIepe.uI-10ro 3HaYeH11l! 1-ianp.H)I(eH11.H 

cjJH1<C11py10T nOl(a33Hl151 np116opa. CMeHy T11na pe3yJlbTaTOB 113MepeHMH 11p011380,Ul!T B 

COOTBeTCTBl111 C on11cam1eM P3. 
TTp116op C'-111Ta!OT Bbl,Uep)K3BWl1M nosepKy, ecn11 a6COJllOTHa.H norpewHOCTb 

113Mepe1-1mI KOHue 1-1 Tpa u1111 11/ 111111 npouewra H3ChJWeHl151 )1(11,[(KOCTl1 Kl1CJlOJ)O,UOM 

coorneTCTByeT Tpe6osa1-111J1M nacnoprn. 

3.3.6 .3.2.5. Onpe.ueneH11e OCHOB HOH a6COJllOTI-IOH norpewHOCTM 113MepeHl151 

TeMnepaTypbl (n.4 r) rrpOBO,Ul!T n o cxeMe nposep1<11 , 11p11Be,UeHHOH B np11ll0)KeHl111 2. 
BKJllOLJaJOT np116op. Bxo,Ul!T B 3 KpaH l13MEPEHl1E rno6oro 113Mep11TeJlb1-1oro 

KaHan a np116opa . Ilp11 11cnOJ1b30BaHH11 noTeHu110MeTpw1ec1<oro 1<a1-1ana ero sxo.u, .uo 

BKJ110LJeH11.H np116opa , 3a1<opaL111saI0T nepeMbJLJKOH . 

)];aTLJMK np116opa 11 o6pa3UOBb l H TepMoMeTp n0Mewa I0T B TepMOCTaT c so.uoi1 , 

1-iaxo.u.Hweiicll np11 onpe.uenern-lOH Te1vmep aType H, 1-1e pa1-1ee LJ eM yepe3 5 Ml1H. (.unll )],KB) 
11Jl11 J MHI-I . (.Ullll )],T), c]l11KC11J)YlOT ll0Ka33Hl1ll np116opa 11 o6pa3 UOBOro TepMOMeTpa . 

l13Mepe1-111.H npoBO.U.HT np11 TeMnepaTypax pacrnopa (5 - I 0) "C, (20 - 25) "c, 
(35 - 40) "c, (45 -50), (80 - 100) "c C yc1eTOM .u11ana301-1a 113Mepe HHH J.(Jlll )],KB 11 )];T. 

TTorpew1-1ocTb 113MepeH11H HaXO.Ul!T KaK pa3H11UY n o1<aJa H11H np116opa 11 

o6pa3UOBOro TepMOMeTpa. 

TTp116op CLIHTaJOT BbI.ue p)1<aBWHM nosep1<y, ecn11 n orpew HOCTH 113Mepe1rni1 

TeMnepaTyp COOTBeTCTBYlOT Tpe6oBal-111l!M nacnoprn. 

3.3.6.3.2.6. Onpe.uene1-111 e OCHOBHOH a6comornoi1 norpewI-I0CTH 113 Mepe1-111.H 

3TMOC(pep1-1oro .uaBJlel-11151 (n.4.u) npOBO,UnT C 11cnOJlh30831-111eM aBTOHOMHOro n11Tal-1Mll 

np116opa. 

Ka1-1aJ1 npe.usap11TeJlb l-lO rpa.uy11py I0T B COOTBeTCTBl111 C o n11 caH11eM 3 Kpa1-1a 

fPA)],Yl1 POBKA aMrrepoMeTp11LIec I<0ro KaH aJia P3. ITp11 rpa.uy11p0B1<e 11cnorn,3yI0T 

no1<a3aH11n o6pa3UOBoro 6apoMeTpa. 

81<J110L1a 10T np116op 11 n 0Mewa I0T B 6apo1<aMepy. TTp11 onpe.ueneH11.Hx no.ucseTKY 

11H,Ul1K3TOpa He Bl<Jll0'-13 I0T. 

)];n.H onpe.uene1-111.H norpewHocT11 113MepeHHH B 6apo1<aMepe nooL1epe.uHo 

ycTaHaBJll1B3 lOT 3H3LJeHl151 .uasneHHH , YKa331-11-lbl e B COOTBeTCTBy1owei1 rn6J111ue 

npoToKona nosepIrn , np11Be,UeHHOH B np11nm1<e1-11111 6. B 1<m1<.uoi1 y1<aJa1-1HoH TOLJKe 

CJll1LJalOT nOKa33Hl151 rrp116opa 11 3TaJlOHl·IOro 6apoMeTpa . 

OcH0B1-1y10 norpewHOCTh 113MepeH11H 1-1axo,U.HT KaK pa31-111uy no1<a3a1-111i1 np116opa 

11 o6pa3 UOBoro 6apoMeTpa . 

ripiu,1e,1ai-rue. /{onyc1wem.cft c11w1e1-1ue no1w.3a1-1ui1 npou3eooum& nw11&1w e oouoi'i 

mo•11<e, coomeemcmey1ou1eii megy 14e.1v1y 31-ta•1e1-1wo an·1Mocrpep1-w20 oaeflemtfl. 

Oc1-10B1-1y10 norpewHOCTb 113Mepe1-111i1 Haxo.unT KaK p a3HHUY n o1<a1 a1-111i1 np116opa 

11 06pa3 u0Boro 6apoMeTpa . 

ITp116op CLll1T3l0T BhJ,Uep)I(aBW11M nosep1<y, eCJll1 norpeW l·IOCTl1 113MepeH11H 

aTMOC(jlepHoro .uasneH11n COOTBeTCTBYIOT Tpe60Ba l-1Hl!M nacnoprn . 

3.3 .6.3.2.7. Onpe.uene1-111e OCHOBHOH OTHOCl1TeJJ bHOH norpewII0CT l1 113MepeI-I11 ll 
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CTenem1 MHHepaml3al.(Hl1 B nepecc1ere Ha xnopHCTblH HaTpHH CNaCI (n.4 6) npOBO.UllT no 

cxeMe nposepKH , npHse.ueHHOH B npHnmKeHHH 2. 

Mara3HH conpoT11sneHHH P33 no.u1<m0Ya10T K BbIBO.UaM «Y3TI» 1rn6enll. Ka6enb 

no.uKm04afOT BMeCTO .uaT4HKa LJ:KB. 

B1<mocia10T npH6op. TipH nepBH LJJ-IOH nosep1<e onpe.uenmoT H BBO.UllT 3HacieH H51 

nOCT0511-1HblX K LJ:KB B COOTBeTCTBHH C n.3.3 .6.3.2.3a; npH npose.ueHHH nepHO.UH'-JeCJ<OH 

nosepKH B naM51Tb np116opa BBO.USIT 3Ha4eHH51 K H3 nocne.uHero CBH.UeTenbCTBa 0 

nosepKe. Bxo.U51T B 31<pa1-1 Jil3MEPEHHE 11 ycTaHaBnHBafOT H3Mepe1rne Y3TI 

Jil3MeHeHHeM conpOTHBneHH51 Mara3Hl·Ja P33 ycTaHaBnHBaJOT y1<aJa1-11-1oe B 

cooTBeTcrny1omei1 Ta61rnue npoToKona nosep1<11 31-iac1e1rne Y3TI. YcrnHaBnHBaJOT 

H3Mepe1rne CNaCI. <PHKCHpy10T noKa3aJ-111Jl. A1-ianorW-1Hble .ueHCTBH 51 npOBO.U5JT .Ufl51 

.upyrnx 3Ha4eHMH Y3TI. 

TipH6op cc1wra10T Bb1.uep)1<aBWHM nosep1<y, ecn11 norpew1-1ocTH H3Mepe1-1Hi1 

CTeneHH MHHepanH3al.(HH B nepecc1ere Ha xnopHCThlH 1-!aT()HH COOTBeTCTBYlOT 

Tpe6osaHH.5JM nacnoprn. 

3.3.6.3.3. Onpe.ueneH 11e .uononH11TenhHOH norpewHocn1 

3.3.6.3.3.1. Onpe.uene1rne .uonOJIHHTenbHOH norpewHOCTl1 OT H3MeHeHH51 

conpoTHBneHHll uenH H3MepHTenb1-1oro 3neKTpo.ua 

TiposepKH npoBO/J,llT nptt 31-1a4e1-11151 x conpoT11Bne1-1115! 11MHTaTopa R11= 0 MOM 11 

RH= IOOOMOM. 

J13MeH5JfOT 

no nn .3.3.6 .3.2.1, 

conpoT11sne1-111e RH HMHTaTopa 11 noBT0()51 JOT nposep1rn 

3.3.6.3.2.2 .unll 31-iac1e1-111» 32J:C 11 pH (pX) , y1<aJaHHbIX B 

COOTBeTCTBYIOll{HX rn6n11uax npoTOKOna nosepKH . 

TipH6op C4HTalOT BbI.Uep)KaBWHM nosepKy, ecn H H3MeHeHH51 H3Mep51eMblX 

BeflHLIJ1H COOTBeTCTBY IOT Tpe6oBa HJ151 M nacnopTa. 

3.3.6.3.4. Onpe.ueneHHe norpew1-1ocrn aBTOMaTw1ec1<0» TeM nepaTyp1-1oi1 

KOMne1-1cal.(HH 

3.3.6.3.4.1. Onpe.uene1-1He a6comoTHoi1 norpewHocrn ATK npH H3MepeHHH pH 

(n.6a) npOBO/l,51T no cxeMe nposep1rn , npH Be/],e1-11-1oi1 B npttno)J(eHHM 1. 
8KJll04aJOT nptt6op H npo130.U5JT rpa.uyttpOBKY KaK y1<a3aHO B n.3.3 .6.3.2.2 . 

YcrnHaBnMBaJOT 3Hac1e1-1He pHtt= 7,00 B COOTBeTCTBHH C on11ca~IHeM 3KpaHa 

Y CTAHOBKA noTeH1.1110MeTpw1eCKoro 1<aHana. Tiepexo.uH B 31<pa1-1 l13M EPEHI1E. 

B 3KpaHe l13MEPEHJiIE, H3Me1-1e1rneM conpornsneHMll Mara3HHa P33 , 

.uo6ttsa10TC51 no1<aJaHHH 60 ± 0, 1 °C . 

Ha sxo.u noTe1-1uttoMeTpw1ec1<oro 1<a1-1ana no.uafOT 1-1anp51)J(eJ-1He MHHyc 446,6 MB. 

l13Mep51JOT pH 6e3 ATK. TI01<a3aHH51 nptt6opa .uom1<1-1&1 661Tb B npe.uenax 

( 13,82 ± 0,02) e.u. pH . 

l13MepmoT pH c ATK. Ilo1<a3aHH51 npH6opa .UOfl)l<HbI yMe I-IbWHTbCll Ha 

0,82 e.u. pH . TiorpewHOCTb ATK Haxo.un 1<a1< pa3HH I.IY cpa1CTHYec1<oro H3MeHeHH51 

nOKa3aHHH H y1<a3aHHOro 3J-la4eJ-IH51 . 

Ha sxo.u noTeJ-11.(HOMeTpw1ec1<oro 1<a1-1ana no.uaioT rrnnp51)1<e1rne 412 ,7 MB. 

Jil3Mep51JOT pH 6e3 ATK. TI01<a3aHH51 nptt6opa .uom1<1-1&1 6bITh s npe.uenax (Mtt1-1yc 

0 ,95 ± 0,02) e.u. pH . 
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vl3Mepll 10T pH c ATK. TToK33aHM 51 np116opa .nom1<1-1b1 yMeHbWMTbCH 1-1a 

0 ,95 e,n. pH . 

TTorpe wHOCT& ATK p e3yJJbTaT0B M3Mep e 1-1H11 pH ,rn xo,nllT Ka i< p 33 HH UY 

cjia1rrw1ec1<0ro H3Me1-1e H1151 no1rn3a 1-11111 H yK33a1-11-1oro 3HaLJ eHH51. 

Tip116op CLJMTa!0T Bbl,nep)KaBWMM noBepKy, eCJIH a6COJllOTI-Jall norpeWH0CTb 

ATK p e3ynbTaToB M3Mep eHM51 pH coorneTcrnyeT Tpe60Ba1rnHM n acnoprn. 

3.3.6.3.4.2. Onpe,nene1rne oT1-1oc11TeJ1bH0H norpe w1-1 0CTM ATK p e3yJl bTaT0B 

M3Mep el-lM H Y3TI (n.66) np0B0L\51T no cxeMe np0Bep1rn, np11Be,ne1-11-1 0/;i B np~lJI0)KelrnH 2. 

C n oM0lllblO np116op a onpe,nenmoT ,ne11crnwrenH1oe 3 1-1 aL1e1rne Y3 TT pacrnop a B 

T0LJKe Y3TI = 0 ,5 C MI M no MeTO,n~me n. 3 .3 .6 .3 .2.3. 

B 3Kpai-Ie YCTAHOBKA 1<01-I,ny1rroMeTpH LJec1<0ro Ka 1-1aJ1a Bb16Hpa10T 

COOTBeTCTBYIOll(MH 3Jlel<T j)0JI HT. Pacrnop 1-1arpeBal0T M eroTeMnep aTypy n o.n,nep)KHB310T 

B npe.uenax (40 ± I ) 0 C. B 3 Kpa 1-1 e I13MEPEHl1E M3MepllloT Y 3 TT c ATK B coorneTCTBM H 

c y1rn3a1-111HM11 P3. 

ITp1,16op CLIMT310T Bbl.[(ep )K3B W11M noBepKy, ecm1 0TI-I0CM"renb l-1351 norpewH0CTb 

113Mepe I-111ll Y3IT c ATK coorneTCTByeT Tpe6oBaHHllM nacno pTa. 

3.3 .6.3.4.3 . Onpe.uene1-1M e 31-1 aL1e I-1Mll a6comoT1-1011 norpewI-1ocrn ATK 

p e3yJll,T3T0 B H3Mepe1-IHH K01-1ue Inpau1111 pacrnope1-11-1oro KH CJI0po.ua ( n .6B) llj)0B0.Ul!T 

110 cxeMe np0Bep1rn , npM Be.ueHH OH B np11JIQ)KeHHM 3 . 

B1rnJOLJaJOT 11p116op. )],Jill o npe.ueneHMll norp ewI-I0CTH K31-13JI r pa,[ly11py 10T, KaK 

yKa3al-l0 B n.3.3 .6 .3 .2.4 . 3 1-1 aci e1-1M e conp0TI-IBJlel-lHll Mara3Hl-I3 P4002 ycTaHaBJIMBa l0T B 

C00TBeTCTBHH C LJYBCTBMTeJl bl-l0CTbl0 11CrlblTYeMo ro 1<aI-1ana. 

)],m1 o npe,[leJleHH 51 n orpeUJ H0CTl1 BB0LVIT 3H3LJe Irne at= 2 ,3 % B C00TBeTCTBHH 

c onHca1-1MeM 3KpaHa YCTAHOBKA aMn epoMeTp11ciec1<0ro Ka 1-1 ana. B 3Kpa1-1e 

113MEPEHv!E, 113Me1-1e1-111eM conp0TMBJJeHHll Mara3111-1a P 33 , .uo6 11 Ba10TCll no1<33a 1-1H H 

np116opa (35± 0 , I ) 0 C. 
H a BX0A Ka 1-1ana no;1_a I0T 1-1 anpmKe1rne ( I 00 ± I) MB. 

l13Mep i 110T npoue1-IT 1-1acb1ute1-111H )KH A K0CTM KHCJJ0P0A0M 6e3 ATK. PacL1en1b1e 

nOl<a3aHMll np116op a A0JDKHbl 661Tb cO2 p (%)= 134 ,2 %. TTpoH3BO.UllT H3Mep e1·1H5I c ATK 

11 cpHKC11py 10T ll0 l<a3aHHll np116op a CO2 np (%). TTo Ka3aHHll /J,0JDKl-lbl 6 61Tb 87 ,9 %. 
l13Mep5110T Ko1-1ue1npau11 10 p acrnop e 1-11-1oro 1<11cnopo.ua (Mrl .uM3) 6e3 ATK. 

Pacci e-r 1-1 b1e no1rn3a1-1H5I np116opa .U0Jl)l<Hbl 6 61Tb cO2 p= 9 ,0 7 Mrl .uM3. TipOH3BO.Ul!T 

M3MepeHMll c ATK 11 clrnKc11py10T n01rn3a II 11l! np116op a cO2 np = 5 ,94 Mrl .uM3. 

Tip11 6op CLIMT310T Bbl.[(ep)Ka BUJHM ll0BepKy, eCJI H norpeUJI-I0CTH ATK p e3yJlbT3TOB 

H3MepeHH H C00TBeTCTByeT Tpe6oBaHHllM n acnopn1. 

3.3. 7. flpo«eoeuue 11o«ep«u co«.111ec111110 c 11ep«11•I111,I.11111 11peo6p<ao«a111e.;u1.11111 

- l1C3 II ACp02 
3.3.7. l . ITpoBe.ue1rne n0BepIrn coBMecrno c pH - 3J1eKTpo.uaM11 

3.3 .7. 1.1 . TToBepKy l lj)080J.),5IT C HCI I0Jlb:l0Ba 1-1 11eM 1-1a6opa 6ycjJ CJ)HblX pacrnopoB 

- pa60LJH X 3T3JI0H0B pH , np11roT0BJ1eHHblX B C00TBeTCTBl1H C yKa33HH5IMH nac nopTa 1-13 

I-IM X. Crn1<a l-lbl C 6ycjiepl-l blMH p acrnopaMH noMe ll(310T B Ba I-11-Iy TCJ)M0CTaTa (n.3.3.5.4); 

Bbl.Uep )Kl18310T 11X B Ba~11-1 e 1-1 e MeHee 30 MH l-1. 

3 .3.7. 1.2 . fpa .uyHpy10T pH - 311e1n p o.u (3J1e1<Tpo.u1-1 y 10 c 11cTeMy) B p acrnopax co 
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JHaYeH11HMJ1pH= l ,65 11 pH=9, 18 

3 .3 .7 . 1.3. Onpe,neJJHIOT 11 cp11Kc11py10T JHaLfel-I 1151 pH OCTaJlbHbIX 6yqiep I-lbIX 

p aCTBOpOB. 

H axo,nHT OTKJIOHeHl151 3Hac1e HMH , 11H,ll11U11pyeMbIX np116opoM , OT 3HaLfeHHH pH 

6ycliepHbIX pacrnopos . 

IlpHMecia1rne_ ITp1111cnoJ1bJOBaHHH 6ycpep1-1oro pacrnopa c pH= l 2,43 B pac c1 ernx 

ycIHTbIBalOT TeMnep aTyp1-1oe H3MeHeHH e pH nponopu110I-1aJ1bHblM nepecLfeTOM. 

Ilp116op B COCTaBe C pH 3JleI<Tpo,noM CLfl1TalOT BbI,llep)l<aBWHM nosep1<y, ecn11 

norpewHOCTH H3MepeHHH COOTBeTCTBYIOT Tp e6osaHHHM nacnoprn Ha 3JleI<Tpo.n C 

ITpH60pOM. 

3.3. 7.2. flpoeeoe1-1ue noeep,w coeA1ecn11-t0 c UC3 
3.3 .7.2. 1. TT osepKy npOBO,llHT C HCITOJlb30Ba1-111eM pacrnopos, npHroTOBJle l-lHbl X 

B COOTBeTCTBHH C y1<aJaHJ1HMH n acnopTa Ha '.JJleKTp o.n. CTaKaHb l C paCTBOpaMH 

n 0MemaI0T B sa Irny TepMOCTaTa (n.3.3.5.4); BbI,llep)I<HBaIOT B saI-11-1e He MeI-Iee 30 MHI-1. 

3 .3.7.2.2. fpa.ny1-1py 10T 31Iewrp o.n1-1y10 c11cTeMy B p acTBopax, y1<aJa 1-11-1b1X B 

3KCnnyaTaU,110H l·IOH ,llOKyMe11TaUHH . 

3 .3.7.2 .3. O npe,neJJHIOT 3HaLieHH5I B OCT3JlbHb l X rpa,nyHpOBOLfl-IbIX pacTBopax. 

Haxo,nHT OTI<JlOHemrn 31-1aYeHHH 111-1.n11u11pyeMblX npH6opoM OT 31-iac1eHHH p X pacrnopos , 

Ilp116op B COCTaBe C l1C3 CLfMTaIOT Bb l,U.ep)l<aBWMM nosepKy, eCJlH norpewHOCTH 

113Mep eHHH COOTBeTCTBYIOT Tpe6osaI-IHHM n acnoprn I-Ia 3JleI<Tp o.n C npH6op oM . 

3.3. 7.3. flpoeeoe11ue noeep1<u C06MeC /1'11-10 C ACpO2 
3.3.7.3. 1. ITosepKy npOBO,llHT C HCITOJlb30BaI-IMeM CTa I-I ,U.apTI-IbI X pacrnopos , 

npHroTOBJleHHblX B COOTBeTCTBl111 C y I<a3aHHHMl1 n acnopTa. 

B KaYecTBe CT 0 % 11cnoJ1bJYeTCH pacTBop cynhqJMrn 1-1aTpHH , a CT I 00% 

- )].HCTHJJJJHposa1-11-1aH BO)].a 6ap 60THposaHHaH an10ccIiepHbIM B03.llYXOM. Ce1-1cop 

llOMeLUalOT B C T 0% . Kos16bl C paCTBopaMH Bbl,llep)KHBaIUf B llOMe m eHHl1 He MeHee 

30 M111-I. )].JlH )].0CTl1)I<eI-I H51 TeM n epaTypI-Ioro p aBI-IOBeCl151 (n.3.3.5.4). 

3.3.7.3.2. fpa.ny11py10T ceHcop 1-1aY11HaH c CT 0 % B HeM n epeMew11saH11 e 1-1 e 

Tpe6yeTCH. Kon6y c C T I 00% n0MemaI0T 1-1a Mew anKy 11 Ja,u.aioT nepeMew11sa1-111e 6e3 

o6pa30B3HHH BOpOl·I I<M. 

3.3.7.3.3. ITepexo.nHT B 3KpaH vl3MEPEHHE 11 ycrn1-1asnMsaI0T e,u.H1-111uy 

113MepeHHH (%). 

Ha 31<pa1-1 e 1-ia6mo,u.a10T 11 clrnKc 11py10T 3 1-1 acre 1111e c11r1-1ana B C T l 00 %. 

l1JBJ1e1<a10T ce 1-1cop HJ CT 100% 1<pan<0speMeHHO 1-1a BOJ,u.yx 11n11 onycKalOT B 

CT 0% ,u.0611saHCb n oKaJa1-111i1 s ,u.11an a301-1e OT 20 .no 80 %. ITocne o n yc I<a I-I11H 

ce 1-1copa B CT 0 % ero npOMOKalOT cp11JJbTp osaJ1bl-lOH 6yMaroi1 , ononac1<11Ba I0T B 

)].11CTHJJJJHpOBaHHOH so.ne, npOMOKalOT cj)HJlbTposaJJbHOH 6yMaroi1 11 BHOBb n0Mema I0T 

B CT I 00% . nocne ycTaHOBJJeHHH n OI<a33H HH cp11KCHpy10T 3HacI e1111 e. 

OnepaUHH llOBTOpHIOT TpH)l<)].b l. 

Ecn 11 H3MepeHHble 31-!aLfel-11151 COOTBeTCTBYIOT Tp e6osaI-IHHM n acnoprn I-Ia np116op , 

TO ceHCOp C np116opoM np1131-1a I0T fO.ll l-lblM I< 3 I<Cnnyarnu,1111. 

60 



3.3.8. O<jJop,1111euue pe3ynbmamoa 11oaep«u 
3.3.8. 1. flpH npoBe,neHHH noBepKH Be.[\eTCH 3a nM Cb p e3y JlbTaTOB B np0TOK0n 

n osep1rn n o cliopMe, npHBe,neHHOH B npwnmKe1mH 6. 
3.3.8.2. P e3ynbTaT ll0Be p KH CYHTaeTCH rJ 0JIQ)l<WrenbHbIM , ecm, on p e,neneHHbJe 

MeTp onorw,ec ,rne napaMeTp bl He npeBbI WaJOT ,nonyc1<aeMb l X 3H3LJeHMH , a TeXHWieCKHe 

xap a wre p11CTHKM C00TBeTCTBYI0T H0l)MMpyeMb lM 3 J·JaYeI·l11HM , y 1rn3 a J•ll·lbl M B P3 M ITC Ha 

np116op . 

TTonO)l<HTeflbl-lbl H p e3ynbTaT ocjiopMnHeTCH Bbl t(3LJeH CBH.[\eTeflbCTBa 0 rI0BepKe 

MJIH ycTaHOBKOH J<neH Ma C 0TMeTKaMM 06 MCJ{ flJQLJeJ-JJ·Jb lMM 113 n 0Bep1<H J<a HanaMM J,f 

(11n11) rJ0Be p e HH b lMl1 C Ilfl. 
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Mara3 1111 

conpon1 011e1-1M H P33 

TIPJ1JIO)KEHl1E I 

CxeMa ycrn1-1OB1<H ,ll,JJ51 nposepKH 

napaMeTpOB noTeJ-IL(HOMeTpHYeCKHX KaHaJJOB 

220 B 50 ru 

KoMnapaTop 
1-laf!J)H )t(C IIM H 

220 B 50 ru 

AJ.larrrcp mrraH1U1 9 B 

"99999,9 " "0" "+" ,,..._ 
1'31- 17 

,,..._ ,,..._ 

"Rt" 

I 
xs 

XP 

,,..._ 

'v" 

ltl r,,,1un rrop 3J1c1n poJ.1,1-1 0 H 

CMCTCM bl J.1 -02 

"5 " " I" "MB/pX" 
"BCn" 

np11 6op cep1111 AHl~OH 4 100 

XP 

Po3CTKa 42- 193-58 

Uenb K OHT 

RT I I -

__j"Rt" RT2 2 
RT3 3 

LJ -
RT4 4 
RK II 5 -

RK22 6 

X P 

i 

RKI 7 ~ "Y3 n" 

RK2 8 -
~ 



TIPHJ10)KEJ-H1E 2 

CxeMa ycTaHOBK11 .UJJ51 npoBepK11 napaM eTpOB 

KOl·l.UYKTOMeTpw1ec1rnx K,IHaJJOB 11 l<aH3JIOBl13MepeHl151 

TeMnepaTyphl 

npo BCpl<a l<O ll).IY l<TOMCTpw1ec1<oro l(aJ-JaJla 

06 a3 LIOllb l H Te MOM CT]J 

220 B 50 l"LI 

T cpMOCTUT 

npo uc p1w Tc Mncptrry p11o r o 1rn 11 a1ia 

06 Ja3 110 llblH TC JMOMCTp 

220 B 50 l 'LI 

TcpMOCTaT .. 
... 

XP 
Po30-r1rn 42-193-58 

L\e11 1, Ko1 1T 

RTI I 
RT2 2 
RT3 3 
RT4 4 

RKll 5 -

:ti 
-

Rl,22 6 
"Y3 rI" RKI 7 

RK2 8 -

)_\KB- I 

.. oc 

~ 1' 1" 

220 B 50 i"'LI 

A 1.1:11ncp 

1u1Ta 1111n 9 B 

l"lp 11 Gop cep1111 A l l vlO J-1 7000 

220 13 50 i"'LI 

Jl KB- 1 ,1n w ;.rr A 1.1anTep 

HITTaJ-11151 9 13 

_;j._ 
r-. 1CM I CM" 

rl p H6op CCfHIH A l-lv!Ol-1 7000 

XP 
UJrI4 

"99999.9 " -I ,r Mara.3 HII 
"Rt" - conpoTH llJICIIHH 1'33 

I ""O" 
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TIPHflO)1(EHI1E 3 

CxeMa ycTaH0 BICH AJUI nposep1rn 
rrapaMeTp0B a~mep0Mcrp 11 •1ec1O1x Kattanos 

Mara3111-1 
conpoTHBJJe llHH P33 

"99999.9 " 

xs 

XP 

220 8 50 rtl 

n oTC llllllOMe'rp 
noCTOll llllOro TOKa 

P37-I 
"+" 

R• 

"Oi" 

npH60p cepH H A l-lv!Ol-1 7000 

XP 
P03e'rl<11 4 2- 193-5 8 
Uenb Koll'r 
RT! 

RT2 2 "Rt" 
R.T3 3 
RT4 4 
RK II 5 
RK22 6 
Rf-.:. I 7 
RK2 8 

R* - Mara:iHI-I conponm11e11HH P4002 

"Y • ll" 

220 13 50 rtl 

, lmrrcp mrrnmrn 9 B 



ITPOTOKOJJ IIOBEPKH 

Mo.neJl b _____ 3aso.nc1<0H H0Mep ____ Ope.n·b51Bne ,-, ___ _ 

PE3YJlhTATbl 11Cl1blTAHl111 
I . KoMnneKTHOCTh _______ _ 

2. Map1rnpos1<a _______ _ 

3 _ <Dy1-IKUH01-1Hp0B3HHe pe)l(HM0B ___ _ 

ITOTEH QHOMETPJll!ECKHU KA HAJJ 
4. Oc1-1osHm1 a6cornon1a51 norpewHOCTb H3Mepe1-I1-1 H 3)],C 

nosep11eMoe TT01<a3a1-11H1 r1Jm6opa, norpellll-lOCTb, 
3IrnLIeI-I ~Ie MB MB 

3,UC, 
MB 

Ka 11 a11 J<a l-!aJI 

I 2 I 2 

- 1000 

-500 

-1 25 

0 

125 

500 

1000 

5. Oc1-10BHaH a6cornonrnH norpcw1-10CTb M3MepeI-rnil pH (pX) 

n osep11eMoe 31rn,1e1rne llo1<a3a1-1~111 n o1·pcw1-1ocTb , rpa.LJ,yHpO-
3I-iaLI e 1-11•1 e 3,UC, np1,16opa, MB B0YHblC 

pH , no;iasae~10e MB 3I-!a'Jel-lHH, 
e.LJ,_ pl-I 1-13 BX0.ll,, I Irn I-Ia1I 2 1<aI-ia11 I KaHaJI 2 1<aI-Ia11 pl-I, e.LJ,. pH 

MB 3,UC, MB 

MH HYC 0,80 403,7 pH I = 12,43 

0,00 357 ,2 El = - 365 ,8 

5,00 66,3 

10,00 MIHIYC 224,4 pH2 = 1,65 

13,00 Ml•II-IYC 398,9 E2 = 26 1,2 

6. llorpew1-1ocTb ATK pe3yJIbTaT0B M3MepeHHH pH (pX) , e.n. pH ____ _ 

7. Bpe~rn ycrnHosneHMil no1<aJa1-11-1H ________ _ 
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KOH)],YKTOMETPH'-:IECKHU KAHAJl 

8. TT OCT051HH a51 K )],KB- I K I = _ _ _ K2 = K3 = - --- ----
9. OCHOBHa51 0Tl·I0CHTeJlbHa51 n orpewH0CTb H3MepeHH51 Y3f1 

OTct1eT no o6pa.JI.\OBOMY 3 ,.,at1e1rne 
OTCtJ(!T OT l·IOC J1 TeJJ bHa51 K0H/lYKT0MeTpy 33/l3Hl·J0e 

rlpHMetia 1-111e 
no norpewH0CTb, 

11Ml1T3TOp0M 
npH6opy MKCMI CM ).lHalla.J0H 113Mepemrn Y3n OT: 1,65 - 1,69 

% 
0 ,3 •1 0 4 CMI M 104 CMIM MOM 

0,6 MKCMI CM - 0 ,6 MKCM!CM MKCM /CM 

I .0 M1<f'•1/ r,M - Ml<l.MICM 

- 5 Ml<l.M/CM Ml(r" /"M 

15 MKCMICM 15 MKCMI CM MKCMicM 

Kl!JJJ,[nn-Ka K1 2 5 MKl.MICM 25 •Ml(rM l rM Ml(f'Mfr ,, 

I 00 MJ<r"/ " I no MJ<r., ,,. 1 % 
220 MJ<f'M l r.M 220 MKf'M/ rM % 

1<am1nn-1<a K2 400 MKr" /"" 400 MKt.M/ CM % 

I 200Mf'M l "M I 200Mr•1k M % 

1<am1nn-1<a K I 5.00 MCM/ CM 5.00 M('"'lfCM % 
R 00 Mr., /rM R /)() Mr., /r.M % 

- 20.0MCMI CM % 

- 50 0MC:M / CM % 

- RO 0,1f',1 /"'• % 

I 0. OcHOBHa 51 0T I-I 0CHTeJlb l-l a51 n orp e W H0CTb H3Mep e HH51 CTen e HH MH He p aI1H3a l(HH 

B nep ecYeTe 1-1a NaC l 

YcTaHaBJIMBaeMoe n oaepHeMoe 
OTCLJ(!T 110 npH6opy, norpewHOCTb, 

3Ha4em,e Y 3 n , 3Hat1e1-111e C N,CJ' 
r\n % np11MelJaHJ1e 

CMI M r\n 

0 ,2 ± 0001 I 600 :::: 305-3 15 OM 

I ± o 00 1 5 425 :::: 95-105 OM 

2,6 ± 0 00 1 14 ,60 :::: 37-40 OM 

11 . TTorpew1-1ocrb ATK p e3yJ1bTaTOB H3MepeHHH Y3f1, % ____ _ 
12. B p eMH ycTaH0BJ1e1-1HH n o1<33a 1-1 Hi1 ___ _ 
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AMTIEPOMETPH-iJECKITTf KAHAJI 
13 . Oc1-tOBJ-Ja51 a6comon-1a51 norpewI-I0CTb H3MepeHJ,rn 1<01-1ue1-1TpauHH 

pacTBope1rnoro 1<HCJ1opo,[(a 

3Hac1e1rne HanpmKeHH51 1-1a BXO,[(e 1<a1-1aJ1a MB -575 - 350 

Pacc1eTHOe 3Hac1em1e TIOK3331-1HH , % 5.0 50.0 

Mf/,[(M3 0 45 4 ,54 

<l>aKTHLJeCJ<He rJ OK3331-tM51 , % 

Mr/,[(M3 

Ilorpe w1-1ocTb, % 
Mr/,[(M3 

14. Ilorpew1-1ocTb ATK pe3yJlbTaTOB H3MepeHHH ___ _ 

15 . BpeM51 ycrn1-10BJJeHH51 no1<a3a HHH __ _ 

KAHAJI H3MEPEHIUI TEMIIEPATYPhl 

-200 

80.0 

7 26 

16. Oc1-JOBJ-1351 a6comOTH351 norpew J-JOCTb H3MepeHH51 TeMnepaTypbl , oc 

OTCLJeT no OTcc1eT 

o6pa3UOBOMY 
UI<B JJ:Tl JJ:T2 JJ:T3 

no Tiorpew1-1ocTb, 

TepMOMeTpy, °C npw6opy, oc 

oc 

5 

25 

40 

50 - -

80 - - -

17 . BpeM51 yCTa J-t OBJleJ-IH51 nOK333HHH npH H3Mepe I-JHH TeMnepaTypbl ---­

KAHAJI H3MEPEH.ltll ATMOC<l>EPHOfO .LI,ABJIEHIDI 
18. Oc1-tOBJ-1351 a6comOTJ-ta51 norpeWJ-tOCTb H3Mepe l-JJ151 aTMOCcjlep1-1oro .[13BJleJ-JH51 

IloBep5IeMoe 31-1ac1e1-1J11e, 1<Ila 84 93 100 106 

TI01<a3a1-1w51 o6pa3UOBoro np11.6opa, 

Kila (MM p·r.cT.) 

IloKa3aHl1.51 npM6opa, Kila (MM pT.CT.) 

Tiorpe1m-1ocTb, 1<I1a (MM p·r.cT.) 
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,ll,OTIOJIHHTEJibHhlE n o r PEW HOCTH 
19. )],onom111TeJ1bHall norpeWH0CTb H3Mepemrn 3)],C, Bbl3Ba~1Hal1 H3MeHeHHeM 

conp0THBJleHHll B uen11 H3MepHTeJl bH0ro 3JleKTpo.na npH Rscn. = IO KOM 

3ttaL1e tt He 3)],C, ConpOTHsne1me IToKa3aHHll ITorpewttoCTb, 

no.nasaeMoe 1-1a B uenH npH6opa, MB 

sxo.n, H3MepHTeJlbH0ro MB 

MB :rneKTpo.na , 

MOM 

Kattan KaJiaJl 

I 2 I 2 

0 

+ lOOO 500 

l000 

0 

- l000 500 

lOOO 
20 . )],onOJlHHTeJlbHall norpeWH0CTb H3MepeHIUI pH , Bbl3BaJ·IHal! 113MeHeHHeM 

conponrnnemrn B uen11 H3MepHTeJlbHoro 3JleKTpo.na npH Rscn . = IO KOM 

n osepll- ConpoT11sne- n oKaJaHHJI 
norpeW l·IOCTb, 31rn,1e1rne 

npH6opa, eM0e 
3,D.C, 

HHe B uem1 MB 
MB 31-1 a,1e1rnepH , H3MepHTeJlb-

en. pH 
nonaoaeMoe 

H0ro 
lia BX0n, 

31-1a,1c1-1HepH, 
MB 

3Jl e1<Tpona, 

en. pH MOM I 2 I 2 

0 

0,00 357,2 500 

1000 

0 

13,00 -398,9 500 

1000 

2 1. II pose.nett He nosepKH cosMeCTH0 c pH (pX) - 3JleKTpo.naMH : 

- norpewH0CTb H3MepeHHll ----

22 . ITpose.ne1-111e nosepKH cosMecrno c ACpO2: 

rpanyHpo 

B0'll·lble 

31ia'!eHHll 

pH , en. pH 

3)].C, MB 

pH 1= 12,43 

E l =- 365,8 

pH2= 1,65 

E2=26 1,2 

- norpeWH0CTb 113MepeHHll KOHUeHTpau1111 KHCJ!0po.na, % (Mr/.nM3 ) ____ _ 

flosep1nenb 
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3.4. KOHCCpB3UHSI 

H a KOHCepBaUH IO OT11paBni!JOT pa60TOC110C06HblH 11p116op 11ocne 11p0Be,a.e1rni! 

OCMOTpa COCTaBHblX LJaCTeH 110 11.3. 1 J,J yCTpa tte l·IHi! BblilBneJ·IH bl X OTKnOHeHHH. 

8blllOn HmOT y1<a3aHMi! 11 .5. 1. 

4. TEKY~MM PEMOHT 
4.1. 06m11e yKaJanusi 
C 11na MH Hec 11e u11an11311 poBaHHbl X p eMO HTHblX opra1rn3a u11?i ,uo11ycKaeTC i! 

npoBe,ue ,rne MenKHX p eMOHT HblX p a6oT, CBi!JaHHblX C o6pb1BaMH npOBO,UOB B 

pa3beMax ,uaTLJHKOB ,[!,KB, ,aT 111111 oTceKe ,un i! 3Al1 . ITp11 11poBe,ueH1111 TaK11x p a6oT 

1-1 e,uonycTHMO np11Me1-1e~111e cjimocoB , Moryw,11x 11p1rnecn1 K B03HHKHOBem110 y-reLJe K 

Me)l{,Uy KOHTaJ<TaMH p33·beMOB. 

601,ee cnO)l<Hb l H p eMOHT B03M0)1(eJ·I TOnbKO B ycJJOBMi!X cneu11 anH3HpOBaHHblX 

peMOHTHbJX opratt11Jau11?i. ,an" ero npoBe,UeHlrn Heo6xo,u11M KaTanor ,ueTar ,e?i 11 

c6opOLJl-l bl X e,UHHM U (K.D:C) a1-ian11JaTOp OB )J( J,J ,UKOCTM llO!)TaTMBHblX cep HH A H MOH 7000 . 

K,ac co,uep )KMT BCe Heo6xo,UMMb l e CBe,UeHM51 ,uni! H,UeHTH(jlMKaUMM OTKa3 a H Bb li! BneHMi! 

OTJ<a3aBwero 3 PM . K,[l,C npe,uocTaBm1eTC51 n o c n eu1rn11bHOMY Ja1<,ny nocne 11cTeL1e tt11 51 

rapaHTMH HOro c p o 1<a Ha np116op. ,ao MCTeLJe HHi! rapa l•ITMHHOro c p o ,rn p eMO HT Be,UeTC51 

113rQTOBMTeneM 11n11 y nonHOMOL(e J•IHbl MM MM p eMOHTHbl M~I opraJ•IM3aUH51MM. 

5. XPAHEH 11E 
5.J. flpa6ll/ /{I IIOCll/(tll06KII II CIIJlll/llfl 

H a ,unwre111,1-1oe (6onee ro,ua) x p a 1-1e 1rne ocTaBJrnHTe np116op B repMenJLJH O 

JaBap e HHOM 11 011113THJJe1-10B0M 4exne. ,lJ;nwren1,1-1oe xpa tt e1rne np116opa .uon ycKaeTC5J 

TOflbKO 6e3 3ATT . 

5.2. YCJ1 0611fl x pa11e 11w1 

YcnOBH51 xpa1-,e HM51 3 110 ro T 15 150 ( np11 TeM11epaTypax OT MHHYC 20 .uo 50 ° C, 

OTHOCMTeJ"JbHOH BJJa)J(HOCTM B03.Uyxa .uo 95 % 11p 11 TeM n ep ffrype 25 ° C). 

TToMe w,e HM51 He ,UQJl)l(Hbl MM eTb cne,UO B u e MeHTa, ynrn , aKTMBHO LleHCTBYIOW,H X 

XMMHKaTO B, Bbl3b l BaJOW,HX KOpp03 11 10 MaTe p11 aJJOB H p a3pywaio 1.u11x 1130n i!UMIO. 

6. TPAHCnOPTMPOBAHHE 
6. 1. YcnoBM51 TpaHcnopTHpOBa l•IHi! 11 xpaHeHH51 np116op0B .UOJl)l{Hbl 

COOTBeTCTBOBaTb ycnOBM51M rpy1111bl 3 11 0 rOC T 2226 1. 

6.2. np116op bl B y 11a1<0BKe H3fOTOBMTen51 MoryTTpattc11opT11poBaTbC51 3aKp b1Tb lMM 

Tpa1-1cnopTHbl MH cpe,UCTB3MH mo6oro BH,Ua. 

ITp11 Tpa1-1cnopTHp083HHH B03.UY WHblM Tpa1-1c11opTOM 11p116opb l ,UOJl)KHbl 

H3XO.UMTbC51 B rep MeTM3Hp0B3HHbIX OTannHBaeMbIX OTCeKax. 

6.3. n oMew,eHH51 , MCl10Jl b3YeMbi e .UJ151 11epeB03 KH 11p116op0B He .uon)l<Hbl HMeTb 

cne.uoB u eMe1na , yrnH , aKTHBHO ,ueHCTBY IOW,HX XHMHK3TOB , Bbl3bJBaJOW,MX Kopp03HIO 

MaTep11anoB 11 p a3p ywaio w,11 x 113om1u1110 . 

6 .4 . Bo Bp eM51 11 orpyJOLJHO-p a3rpy30LJHblX p a6o T H Tpa1-1c n o pn 1poBa J·IH51 51lllHl<M C 

11p116opaMH 1-1e .uo1rnrn1,1 n o.uBepraTbC5J y.uapaM 11 11p51MOMY B03,UeHCTBM IO aTMoccl1 e p1-1 1,1x 
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oca,nKOB. 

YKJJa.D,Ka 51UU1KOB 8 TpaHcnopTHbie cpe.D,CTBa .nom1rna HCKJII0°1aTb HX B3aHMl-lbl e 

nepeMell.leHH51 H coy.napeHH51 s nyTH cne.nosa1-11rn . 

MaHHOYJJ511.(HOHHble 3HaKH , yKa3 bIBa!Oll.lHe Ha cnoco6bl o6pall.leHH51 C rpy30M , 

Ha HOC51TC51 Ha ynaKOBKY H 51ll.lHKH. 

7. YTIIJIH3ALl,HJI 
7. I . J;e3onaCHOCTb npH6opos .D,JJ51 OKpy)l(alOll.leH npHpO.D,HOH cpe.D,bl , 3.D,Op0Bb51 

•1enose1<a npH HCOblTaIHJH, xpaHeI·IHH , 3 KCnnyaTaUHH YTHJJH3aUHH o6ecne4HBaeTC51 

OTCYTCTBHeM 8 KOHCTPYKUHH spe.D,l·lblX H onaCHblX MaTepHaJJOB. 
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