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BIIMIPIOBAHHH KOIJU;EHTP A:UII C02 HA EA3I llPOMHCJIOBO-JIOrPIHoro KOHTPO- 
JIEPA VIPA 200 

Jvle111010 ctnammi c auanis siemooie euuiptoeaunn «onueumpauit C02 ma pospotixa cucmeuu eusiiptoeanns 
KOll1Je11111pcn1ii C02. 

Bcryn 
AKTyaJJbHiCTb pofiorn o6yMOBJleHa npofinevoro 3pOCTaHH51 «ouueurpauii eyrnexacnoro rasy y ar­ 

MOC(j)epi 3eMJli. 3a OCTaHHi 50 poxis KOHUeHTpaui51 ayrnexncnoro rasy B arvocdiepi 3eMni ni)lBHW.HJlaC51 3 
0,0315% a6o 3 15 ppm LIO 400 ppm i pocre Ha 2.2 ppm B pix. 5IK BiJJ.OMO. npa­umoio 6araTbOX npotine« i1 
Cal\rnn04)"'TTSIM i CHH.D.pOMY xpoui­moi BTOMH MO)Ke 6yrn HaL1J1HWOK syrneiorcnoro rasy (C02) B nosirpi 
npHMiW.eHHSI. CnaJJIOBaHH51 BHKOnHHX naJJHB, TaKHX 51K ByriJJJ151, nadrra j npHpOLlHHH ras, C OCHOBHOfO npn­ 
LJHHOIO evici; airrponorennoro C02, B11py6Ka nicis e npyroio sa 3Ha411MiCTlO npH4HHOlO. y 2008 poui B 
peaynsrari cnaJJIOBaHHSI BHKOnHoro nanuaa B arwoctpepy 6yno BHL1iJ1eHO 8,670 MJlPll TOHH ayrneuio (31.8 
Mnpn TOHH C02). B TOH ­iac 51K B 1990 poui pi­ma eMici51 ayrneuro CTaHOB11na 6, 14 Mnpn TOHH. Tovy uaas­ 
HiCTb TOYH0°l BHMip10BaJlbH0°l anapaTypH )].J151 nanuanoi npOMHCJlOBOCTi E' llOCHTb axryansnoio [ 1]. 

Anania crauy nocniascem, Ta nyfinixauii! 
TepMOKOHllYKTOMeTpH'-IHHH MeTOll peaniaoaaunri )' TepMOKOH.D.YKTOMeTpHYHHX raaoananisaropax. 

Ix .LJ.i51 3aCHOBaHa Ha 3aJle)KHOCTi rennonpoainnocri ra30BO'i cyviuii Bill ff cxnany. ):vi51 6iJlbWOCTi cnpaeezi­ 
JlHBe plBHSIHHSI: 

(I) 
i=I 

ne ), - rennonpoainuicn, cyviuri; Aj - rennonpoainaicri, i-roro KOMnOHeHry; c, - xouuenrpauia: n - YHCJlO 
KOMnOHeHTIB. 

TepMOKOHJJ:YKTOMCTpH4Hi rasoaaaniaaropa He MalOTb BHCOKo'i' BH6ipKOBOCTi i BHKOpHCTOBYIOTbC51, 
51Kll.J.0 KOMnmieHT SIKHH K01Hp0Jll0€TbCSI no TennonpoBiJJ:HOCTI ICTOTHO Bi.upi3HSIE:TbC51 Bl.ll IHWHX, nanpnxnaa 
mm BH3HaYeHH51 xoauenrpauiii H2, Ar, C02 B ra30BHX cyaiuiax, mo MiCT51Tb N2, 02 i imui, LJ:iana30H BHMi- 
pIOBaHHSI - Bi,J. 0,[lHHHUb .llO .llCCSITKiB Bi.llCOTKiB sa 061€MOM [2]. 

3MiHa cxnany rasoaoi cyvnui npanoznrrs )].0 3MiHH i"i rennonposinuocri i, 51K HaCJJi)],OK, THTPH i ene- 
KTpH4He onopn Mern.neBoro a6o nanienpoainumcoaoro Tep 10pe3HCTOpa, w.o uarpieacrsca CTpy:-,,101\1. p03- 
MiweHoro B xavepi, -iepea SIKY nponycxacrsca cyv iui, Flpu UbOMy: 

I 1 a 2 1 I 
---=-·! (---), 
R2 R1 a J.1 A-2 

(2) 

ne o - KOHCTPYKTHBHHH rtapauerp KaMepH. 
Y paai nponycxaans -iepea nsoro CTPYMY I npn rennonposinaocri rasoeoro cepenosuuia ainnoai- 

nae Tel\rnepaTypHHH xoerhiuicur enexrpa-ruoro onopy repvcpeaacrcpa. Mipa xonueurpauii KOMnoHeHTY - 
eneKTp114HHH CTPYM 51KHH BHMipt0€TbCH BTOpHHHHM npnnanow, TepMOKOHLlYKTOMeTpH4Hi rasoananiaaropu 
w11p0Ko sacrocoeyro'n, llJ151 KOHTponIO npouecis y snpofiamrrai (H�S04, NH3, HNO,). 

Ormuco­aficopfiuiiiuoro iHtj)pa4epBOHHH MeTo)], peanisoeauaii y iHcppa4epBOHHX raaoauanisaropax. 
Ix �1i51 3aCI-JOBaHa Ha BH60pYO;\I)' nornaaanni MOJleKynaMH rans i napn l4-BHnpoMiHIOBaHH51 B nianasoui 1­ 

15 MKM. LJ,e BHnpoMiHIOBaHH51 nornaaarors BCi raaa, MOJleKyJJH 51KHX CKna.nalOTbC51 He MeHwe Hi)!{ 3 ,].BOX 
pisuax aTOMiB [3]. 811c0Ka cneuarpisuicrt, MOJ1eKyJ151p1mx crtexrpie nornHHaHH51 pi3HHX rasie o6yMOBJll0€ 
Bl1COKY BH6ipKOBiCTb TaKl1X rasoauanisaropia i 'ix w11p0Ke 3aCTOCyBaHH51 B nafioparopisx i npOMHCJlOBOCTi. 
LJ:iana30H BHMiplOBaHHX xonueurpauiti 0­100%. y llHCnepciHHHX rasoaaanisaropax BHKOpHCTOBYIOTb Bl1- 
npoMil-HOBaHH51 O.UHid ,lOBnGiHH XBHni, onepxcane aa ztononcroio MOHOXpOM3TOpiB (npH3MH, n11¢paKUiHHO'i° 
peurrrxa). 

Y aenacnepcijiaax rasoaaarrisaropax. 3aB)],51KH ocofinneocraa orrru-nrof cxevu npanany (sacrocy- 
samuo csirnorpinsrpia, cneuia.tsnnx np11HMa4iB) BHKOpHCTOBYIOTb HeMOHOXpOMaTWIHe BHnpoMiHIOBaHH51. 

LH<l>OPMAU1.11Hl CHCTEMJ.1, 064J.1CJUOBAJihHA .11 
EJIEKTPOHH.-\ TEXHIKA, CJ.1CTEM113B'Jl3KY TA flP11JIA)l0.liY)lYBAHHJI 
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51K npnxnan npnseneua naiirtourapeniuia cxexra 'raxoro raaoananisaropa. 811np0Mi1--u0Ba1-11151 ni.u 

)])Kepe11a noc11i,UOBHO npOXO)].HTb -repes cairnorpirn.rp i pofio-iy KIOBery, B 51KY nonaersca cyviur 51K8 auani- 
3YeTbC51, i norpannsc B cneuiansnnii npttHMaY. 51Kll.lO B cyuiuri npucyraiii KOMno1-1e1-1T mo Bl13HaYaeTbC51, TO 
3aJTe)KHO Bi.LI xonueirrpauif BiH normmae 48CTHHY B11npoMiHIOBaHH51, j peccTpOB8Hl1H CHrHaJT nponopuiiiuo 
3MiHIOCTbC51. ,[QKepenOM B11npoMiHIOB8HHSf 3a3Bl1YaH CJlY)KHTb aarpira cnipans 3 w11pOKl1!\1 cnexrpov Bl1- 
npoMiHIOBaHH51, l-l-nasep a6o cairnoniozi, B11nycKa10Lii B11npoMiH10BaHH51 y BY3hKiH ofinacri cneKTPY· >iKll.lO 
Bl1KOp11CTOBYCTbC51 zmcepeno HeMOHOXpOMaTH'-IHOro BttnpoMiHIOB8HW{, B116ipKOBiCTh Bl13HaYeHH51 ,,10C51ra- 
(TbC51 sa nortouororo cenexrasaoro npttiiMaYa. Cxeva indipa-repeouoro rasoasaniaaropa npencrasneua Ha 
p11cyHKY 1.1. 

2 

P11cyHoK I - Cxeva iudipauepeouoro raaoananisaropa 
Ha pacynxy nosna-reuo: l - nxcepeno B11npoMiH10BaHH51, 2 - cairnorpirn.rp, 3-Mo)],ynnop, 4 i 4' - 

aizmoainuo potio-ra i rtopisaansua (BHH3Y) KIOBeTH, 5 - npHHM84 Bl1D]JOMiHIOBaHIDI, 6 - ni)].Cl1JIIOB34, 7 - 
BTopttHHl1H npunaa. 

Haiifiinsm nouiupeai rasoaaaniaaropa 3 fa30HanOBHeHHM onTHKO-aKyCTl141111M npHHMaYeM. 
OcTaHHiH ( repMeTl14HOIO KaMepolO 3 BiKHOM, sanoeneny cave THM ra30M, KOHUeHTpaui10 51KOro 110-rpi6HO 
B1-1Mip51Tl1. Ll,eii ras, norrnnraroua 3 noroxy B11npoMiH10BaHH51 neBHY YacT111-1y 3 xapatcrepuav )],1151 riauoro 
raay nafiopou cneKT])3.fJbHl1X JiiHiH, narpieaerscs, BI-IaCJli)].OK -roro Tl1CK B xavepi 36iJ1hWYCTbC51. 3a 1lOflOMO- 
roro MexaHiYHOro MO.IJ.YJl5ITOpa nori« B11npoMiHIOBaHH51 yp11BaCTbC51 3 neBHOIO YaCTOTOIO. 8 pesynsrari 3 
uicio )K 48CTOTOIO nynscye THCK rasy B npHHMaYi. Avnniryna nyrn.cauif Tl1CKY - Mipa iHTeHCl1BHOCTi nor- 
nuaenoro ra30M BHnpoMiHIOBaHH.51, aanexora Bi)], Toro, 51Ka YaCTJ1Ha xapaxrepuoro BHnpoMiHIOB8HH51 norrm- 
HaeTbC51 H1M )Ke ra30M B po6o'-liH KIOBeTi. Inuri KOMllOHeHTH cyviuii B1111]JOMiHIOB8HH51 Ha UHX )],OBiKHHaX 
XBHJlb He nornuuarors. Asmniryna nynscauir THCKY B npHHM8Lli BHnpoMiHIOBaHH.51 - Mipa KiJlbKOCTi KOMno- 
neirry 51Kl1H BH3HaYa(TbC51 B cyviuii, UlO npoxoznrrs -repes pofio-ry KIOBeTy. 3MiH)" THCKY BHMiplOI-OTb 3Bl1- 
YaHHO KOH)],eHCaTOpHHM MiKpOq>OHOM a6o .uaTYHKOM Bl1T])8Tl1 rasy. 3aMiHIOI0411 ras B npHHMaYi sunpojai- 
HIOBaHH51 onTHKO - aKyCTHYHOro rasoauaniaaropa, MO)KHa Btt6ipKOBO BHMipl-OBaTH 3MiCT pi3HHX KOMn01-1e1-1- 
TiB cyviuieit. 

Y i1-1cppaYepBOHHX raaoaaanisaropax Bl1KOpHCTOB)"IOTb TaKO)K ueceneicrasui npHHMaYi B11npoMiHIO- 
B8HH51 - 6onoMeTpH, repvofiarapei, 1-ianiBnpoBi.IJ.HHKOBi eJieMeHTH. Toni y pasi .IJ.)Kepen 3 WHpOKHM cnexr- 
por« BHnpoMiHI-DB8HI-151 Btt6ipKOBiCTb BH3H8'--leHH51 3a6e3ne'-i)'IOTh 38CTOCYB8HIDIM iirrepeepeuniaunx i raso- 
BHX drinsrpis [4]. .L(Jl.51 ni)].BHUleHH51 TOYHOCTi i crafiinsnocri YaCTHHa 51Ka BHMiplO(TbC.51 noTOKY BHnpoMiHIO- 
BaHH51 3a3BHYai1 nporrycxaiors -repes nopiBH51JlbHOIO KJOBeTy, aanoaneay rasoxr, He normma10Y11M peccrpo- 
sane BttnpoMiHIOB8HH51, i BHMiplOIOTb pi3HHUJO a6o Bi.IJ.HOWCHH.51 cnrnanin, o..1ep)KaHI1X B pesyrn.rari npoxo- 
.[l,)KeHH51 s11npoMiHIOB8HH51 -repes pofio-iy i nopiBH51JlbHY KIOBeT11. 

lHcppaYepBOHi raaoananisaropa WHpOKO BHKOp11CTOBYIOTh )].J151 KOHTpO.llO 51KOCTi nponyxuii, ananisy 
raais, UlO Bi.UXO.IJ.51Tb y cxnani )].HMOBHX raais KOTeJlbHHX ycrnHOBOK. 3 Ix ,.lOflO\IOfOIO BH3Halfal0Th, 1-1a11p11- 
KJ13.U C02. NH3. CH4 s rexnonori-uurx rasax snpofiuauraa cttHTeTHYHOro aviaxy. napu ))51LIY po3YHHHHKiB B 
noairpi npOMHCJIOBRX npnviuieas, Ol<CHJU1 asory .. S02 i syrJJeBOAHi y BHX..10CTHH:X. rasax aBTOJ\II06L1iB .. )lH- 

MOBHX rasax KOTeJlbHHX ycTaHOBOK. 
fo.{e111010 Cl/1011/mi C p03p06Ka CHCTeMy BHMlplOB8HH51 xouueurpauii CO� Ha OCHOBi OnTHKO- 

aficcptiuijiuoro iHcppaltepBOHOro MeTO.uy. 
BHKJiatJ,aHHSI OCHOBHOro MaTepiaJiy 

<l>i3HYHe npe,!l,CT8BJ1eHH51 nornHH8HH51 nonsrac )" TOM)', uio npn npoxoroaeaai OITTl14HOro Bl10]JOM i- 
HIOBaHHH -repes ra30BY KIOBeTy MOJleKyJlH rasy. nornunaro-m KBaHTH Blmpm1iHIOB8HH51, einnoaiani 
BH3HaYeH11M ll8CTOTaM, 36y.u)KylOTbC51, T06To 36i.fJbW)"IOTb sanac CBOE:i" eaeprii. 51KlUO nornHH3E:TbC51 
ynsrpadrioneroae i BH)],HMe BHnpoMiHIOB8Hl-151 a6o BttnpoMiHIOBal-JH.51 KOpOTKO\.BU.lbOBO.i YaCTHI-IH i1-1cp- 
pavepsoaoro cneKTPY, TO ni.UBHUl)"CTbC51 sanac eneprii enexrponis, eneprii. ai.moei.rnoi KOJJHBaHHIO 
sziep aTOMiB. i eueprii o6epTaHH51 MOJleKyJIH H8BKOJ10 ueHTPY TmKil--11--151. 51Kll.l0 [l0f;lHHatOTbC51 KBaHTl1. 51Ki 

1H<l>OPMAI.JJ11HI CMCTEMM, OJit.IM.CJUOBAJlbHA ft 
EJIEKTPOHHA TEXHIKA, CMCTEMM 3B'Sl3KY TA IlPMJIA)lOliY.lYB.ilillil 
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ainnosinaio'n, fiirn.ur ,UOBroXBl1JlbOBOi. ofinacri cnexrpy onTH4HOro BHnpoMiHI-OB3HHSI (Bill nexiru.xox 
MiKpOMeTpiB no COTCHb MiKpOMCTpiB), TO 36)',D)K)'IOTbCSI KOJlHBa.JlbH0-06epTaJ1bHi i. ainnoainuo, 4HCTO 

ofiepransui cryneui CB060,u11. B pesyrn.rari usoro cnexrpn nofJlHHaHHSI MOJlCK)'Jl CKJla,UalOTbCSI 3 pszty 
CM)'L LUO Mal-OTb cxnazmy CTPYKTYPY [5]. Ha pHC)'HK)' 1.2 noxasaaa 4aCTHHa cneKTPY, 3HSITOro npa 
TOBLUHHi wapy f83)' ] 00 MM, THCK)' 10000 ppm j revneparypi 20C0 (nofipe BHJJ,HO CM)'rH KOJIHB8JlbH0- 
06epTcL1bHOro cneKTPY nOfJlHHaHHSI B)'fJlCKHCJlOro rasy). 

1 

0,8 

OA 

T 

0,2 
0 
2384 2387 2388,5 2390 2391 5 ' 2393 

I. CM 

2394,5 
PHC)'HOK 2 - Konaeansno-ofiepransni cvyru nornnnanaa syrnexacnoro rasy 

I HcjJpattepsoHy paziiauiro nornauarcri, sci raaa, sa BHHSITKOM 02• N1, Cl1 i O)],HOaTOMHl1X raais. Cnexrp 
nornHH3HHSI O,UHOaTOMHHX rasin a6o napn MCTaJliB Bi,upi3HSICTbCSI ain i .. Hppa4epBOHHX cneicrpia nor- 

JIHHaHHSI MOJICK)'JI CBOCIO Bi,UHOCHOIO npoCTOTOIO i CKJJa,UaCTbCSI He is CM)'f, a 3 OKpeMHX JliHiH, y 6araTbOX 

aananxax po3TaWOBaHHX TiJlhKH B ynsrpadrioneroeiti ofinacri cneKTPY· 
RK iurppavepaoni, TaK i ynsrparpioneroai cnexrpn nornauanus, B 3aJlC)KHOCTi ain npHpOLI,H nanof 

pe40BHHH, MalOTb iH,UHBiayaiTbHHH xapaxrep, mo i )],03BOJISI€ i,D,ettrncpiK)'B3Tl1 ui pe'WBHHH. 
Y I Lf nianasoai cnexrpy E:' cneu.H<pi4tti oco6.1HBOCTi peccrpauii nornananua rasy SIKHH anan isy- 

E'TbCSI '338,[\SIKH HaSIBHOCTi KO;lHBa.JlbHO-o6epTaJlbHHX CM)'f nornnuaaua. BeJJH4MHa nOTOK)' BHnpoMiHI-OBaH- 

HSI, WO npoHWOB sepea BHMiplOB3JlbH)' KIOBCT)' 3 ra30M, WO aHaJJi3)'€TbCSI, MO)Ke 6yT11 BH3Ha4eHa sa 33KO- 

HOM Jlavfiepra-Eepa: 

(3) 

ne <Pi. (A),<Pi,o(A) - cnexrpansua rycruna noroxy BHnpoMiHJOBaHHSI Ha µattitt JJ,OB)KHHi XBHJll A: x_(A) - 
MaCOBHH fl0Ka3HHK nofJlHHaHHSI pe40BHHH ,UJlSI na Ho·, )lOB)KHHH XBHJI i le; cp - 061€1\11-fa lf8CTKa pe40BHHH. 
LUO nornuuae onTH4He BHnpoMiHIOB3HHSI; l - TOBWHHa wapy cepenoanuia SIKC nOfJlMH3€ BHnpoMiHJOBaHHSI. 

BHKOpHCTOB)'IOTh Bi)],OMe 3Ha4CHHSI x rasy, LUO ananiaycrscs )],Jl.H )],08)1{HHl1 XBHJli )],)Kepena, afio, 

SIKWO WHJ)HHa CM)'rH )],)l(Cpena nopiBHSIHHa 3 WHpHHOIO CM)'rH nofJlHHaHHSI rasy, ycepezureue no cnexrpy 
BHnpoMiHI-OB3HHSI )],)Kepena ediexruene 3HaLICHHSI xoediiuieirra flOfJlHHaHHSI xe. Ilpa UbOM)' apaxosy- 
€ThC51 irrrerpansunii no cneKTPY )],)l{epena norix BHnpoMiHJOBaHHSI, .HKHH S1Kpa1 i peccrpyerscs diorcnpnn- 

Ma43MH. ToLJ,i 3aKoH Jlasifiepra-Bepa BHpmKaCTbCSI TaK: 

(/) _ (/) . e - x·rp·I - 0 
lJ.C X j I einowi, a BH!\1ipl0€TbCSI Bi,D.HOWCHHSI MHH)'JlOro -repes wap l rasy nOTOK)' µ0 BXIJJ,HOro flOTOK)' 
<J>l<J>u a6o Ix pi3HHUSI npn c.1a6KOM)' nornananui [6]. 

lH<l>OPMAl.J,IHHI Cl1CTEMl1, 064J1CJUOBAJlhHA H 
EJIEKTPOHHA TEXHIKA, CMCTEMl138'.H3KY TA I1PJ1JIA)l06Y .llYBAHH.H 

(4) 
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P1,1cyHoK 3 - Crpyxrypna cxeva c11cTeM11 BHMipioBaHHH xouuearpauii C02 
Ha pucynxy 3 sanponoaoeauo CTPYKTYPHY cxesry cacresra B11MipioBaHw1 xoauenrpauii, no cxnany 

51KO.i BXO,i:V!Tb: Ilfl l-TllB - nepsuai BHMiplOBa.rtbHi neperaopioea-ri. "/# - aHaJlOfOBO-UHQlpOBHH neperso- 
proeas, I - iarepdieiic, VIPA 200 - nporpaaosano-nori-urati xonrponep (ITJIK) cpipMH Vipa cepii 200, EYT 
- 6110K ynpaaniuus TeJ\,mepaTypoio. 

Ilic1151 -roro ytticpiKOBaHttH curuan nocrynac Ha BXi.D, AIJJl, KOTp1111: 3Haxo.D,HTbC5! B xopnyci IlJIK, 
HKHH 3.D,iHcHioc i1:oro neperaopenus y u11cppoBHH KO.[],. U,mppoBHH KO)]. nocrynae Ha sxizt Vipa, HKHH 06po6- 
_151c iHcpopMauiJO. Ilic1151 06po6K11 iHCpopMau,i"i nonac curnan Ha 6110K ynpaaniuns reuneparyporo, HKHH npn- 
3Hat1eHMH )].1151 ni,ri:TpMMKl1 TeMneparyptt y 3a,ri:aH11X Me)Kax. IlJIK 3.D:iHCHJO( KepyBaHH51 BCiMa BY'3JlaMl1 BHMi- 
prosaru.aoi CHCTeMH. IHTepcjJeHC np11HMa€ Ta nepenac nani )],0 30BHiWHix npacrpora Ta Cl1CTeM. 

,[(.Im peaniaauii nocraanenci sana-ii B11Kop11cTacMo xourporiep cjJipMM VIPA cepii System 200Y. 
Monyni System 200V MO)KH8 38CTOCOByBaTH ,D.1151 p03WHpeHH51 CHCTeM aBTOMaTH3aui"i, BHKOHaHHX Ha 6a3i 
,.':laHHX xourponepis cpipM11 Siemens i npoaucncaoi WHHH PROFIBUS, KOp11CT)'l04HCb npn UbOMY C)],HHHM 
iHCTpyMeHTOM pospofixu. 3a )],OTIOMOfOIO System 200V MO,KH8 TaKO)K CTBOp!OBaTH HOBi BHCOKO nponyxru- 
BHi CHCTeMH KepyBaHH51 Ta KOHTpOJJIO, uio ainnoainaro'n, cy4aCHl1M BHMOraM. Ilp11 UbOMY cjJyHKUiOHaJlbHi 
MO)l<JlHBOCTi MoeyniB VIPA He nocrynarorscx «opariuany». a KOHCTPYKTHBHO BOHH nafiararo KOMnaKTHiwe 
[7]. Ilporpavne sarieane-reaus )],Jl51 xoarponepis cepii System 200V MO,Ke CTBOplOBaTHCH 51K sa )],O!lOMOfOIO 
craunaprnoro cepenosauia p03po6KH STEP7, TaK i aa ztonovoroio 3aCTocyBaHH51 uenopornx naxer is 3 06- 
Me)KeHOIO cpyttKuiottanbtticTIO WinPLC7 H WinNCS. 

Bacnomcu 

Ha OCI-IOBi orrruxo-aficopfiujiiuoro iudipauepsonoro MeTOJJ.Y 3anponoHOB8HO nporpavnnii sacif .D,Jl51 aBTO- 
MaH14HOro BHMip!OBaHH51 xouueurpauif eyrneiorcnoro rasy, Ll.1,0 nae 3M0f)' niABHW.11Tl1 WB11,ll,KO.D,i!O. ]_UBHn- 
KO)li51 CHCTeMH He nepesnuiyc 10 CeKyH.U, mo '3HaYHO Binpi3H51€TbC51 Bin iCHYIO'lHX auanoris. Ilpn spaxy- 
BaHHi BllJlHBY necrafiinisyro-rax cjJaKTopiB T04HiCTb BHMipioBaHH51 xoaueurpauir ni)].BHW.YHbCH 3 0,5% )],O 

0,02%. 
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