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Hacrorumi cTanjapr yCTaHaBAnBaeT  HOTOMETPHYISCHKHE MeTOOhl
onpeacaerss Gopa ¢ 1,17 awanrpumuegom (opH MaccoBol aone O6opa
ot 0,001 oo 0.5% u or 0,0001 ao 00019 ).

1. OBIMHE TPEEOBAHHHA

1.1. Ofwme Tpefopanna Kk meTogar adanuiza —no [OCT 25086 ¢
JONCHEHRE M.,

1.1.1. 3a pe3ayasTaT anaansa npHHEMAaWT cpeinee apHpMeTHuecKoe
PEIVIRTATOR JBYX NAQRAJNCALHLIX ONpeleeHHi,

2, POTOMETPHYECKHA METO ONMPENENENHA GOPA

21, CymHOCTE MEeTOaA
Meron ocnoBaH Ha pacTBOPCHEH npobul B pacTeope FHAPOCKHCH
HarTpny, ofpasceanin roaviore komnaerca Gopa ¢ 1,17 — oHanTpHME-

AoM B KOHUCHTPHPOBAHHOA — CEpHOH  KHCAOTE MNpH  TemMnepatype
(100-+2) °C u nocaeAVIOIles H3IMEPEHNH ONTHYECKOH DJOOTHOCTH PacT-
BOPpA MpH AaHHe BOJHEL 630 nM.

22 Anpnapartypa. pPeaKTHNBEH H PacTBOPL

CnexTpodoToMeTp HAH POTORIIEKT POROGAGPHEMET].

Hlka cymusAbHBA C TEPpMOPErVAATOROM,

ANnapaT KBApHeBLA ANA NEPErOHKH BOAL.

[MTpofHpEH KBAPUEBLE ¢ NPHTEPTHMA TpoGramir.

Bona, asascin neperdaiian B KBApUeBOM annapare (TPHOAHCTHAART

AAA OPHCOTORACHHA PACTROPOBR H NMPOBCIACHHA AHANHIA); XPAHAT B MO-
JAUFTHJACHOBOR NOCYIe.

Hanamme DI'-HI]IIHI:-;-I:H: . MepeneyaTHa BOOTPEULEHL
o
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Harpus runpookscs no UFOCT 4328, pacreop 250 rfowm?. Pacreop
FOTORAT H COXPAHAKT B NOAHITHASHOBAN Mocyae.

Kucaotra cepuan no T'OCT 4204, naotnocteie 1,84 rfesm®, caobog-
Had oT CALA0B a30THOH EucfoTH (npofa KHCNOTH B NPHCYTCTEHH M-
(peHHIAMHHA He OKpaliHBaeTCA B cHHAA neet) # pacteop 0.5 moas/am?,

HAucpenuaasmun no MOCT 5825,

1V — ananrpaMmug na TY 6—09—1508, pacteop: 0,10 r 1,1° — aunan-
TPHMHAA pacTeopRIOT B 200 em? copHofl EHCAOTH B CYyXol CHAMAHKE ©
nopuTeprofl npobrofl, CHATHEY TpelBapHTEABHO CYINET B CYWHABHOM
wrapy npe rempepatype 100—110"C ¢ nocAeaymEM OXJ83ACHHEM,

Amwomunnf no FOCT 11069 mapks AS99,

CHHPT 3THAOBEA pexTHgmroBarmml Texnngeckné mo NOCT 18300,

Kucnora Gopnaa mo FOCT 9656.

CranppapTike pacTeopl Oopa.

Pacteop A 05715 r Gopuofl kMcnoTe (X. 9. HAH oc, 4.} pacTBo-
pseeT npH warpesanpyd B 500 cm® pactBopa cepHOll KECAOTH, PACTBROP
OXJAMAAKT, NEPEADCAT B MepHuve xKoaby BMECTHMOCTEID 1000 M2,
AGAHBAKT TeM e PACTBOPOM CEPHOA KHCAOTH 00 METKH H DepeMellH-
BAKIT.

1 ¢m? pacteopa A cogepasxuart 00001 r Gopa.

Pacreop B: 10 cM® pacTeopa A nepeHOCAT B MepHyl koady BMec-
THMOCTRIO WP ¢m%, noaHBaOT pacTBOpOM cepHofl KHCACTH 00 MeTKH
M MepeMellHBamnT.

I cw? pacreopa b coaepsat 0,00001 r Gopa.

Pacteopsl XpasHAT B NOJHITHACHOBOR nocy e,

23 lNoarotTosrka Kk anannay

lNMepen npoBenesdes ananuia npEiansuTensio | r erpyxes npolfu
NpOMWBAKIT ABd pasza 3THAOCBHEM COHPTOM MOpUHAMH no 25 cM® H BH-
CYWHBAKT B CYIIHALHOM WwEady npH temnepaTtype (105+5)°C B Te-
genne 15—20 mnaw,

24, Ilpopenende anaansa

44.1. Hapecry npofds maccodt cormacao tada. | moMeniamT B KBAp-
HeBVHy KOHHAYELCEVED Eoaby BMEeCcTHMOCTRIO 250 ¢cM® HANH CcTaKad H3
troponnacra BMecTHMOCTEID 200 oMm?, npuaxBawT pacTBOp THAPOECHIA
narpua coraacno taba. 1, 10 cM? TpHAHCTHAARTAE # pACTBOPRIOT NPH
YMEPEHHOM HarpesaHHEH.

TaGanual
O fiwes el new l:l:i:l.u-u-l'
M Ot -
Maccosa® apaf dopa, % lﬂl-:{'ﬁial Jﬁm:a mﬁuﬂ'ﬂ | BorEGA TI-::'I.'!I
npode, © WATpAS, cab wum, cul pacTeps, cut
. -1 [
Or 0001 zo 001 =Ry, | 0.5 20 44y 4
Ca. 0O » 0] » 0,25 0 | 20 2
*» 01 » 05 * 0,1 £ 20 2
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Mocae noanoro pacTBOpeHHs npods B koaby nobasnawT ewe
10 cM? TPHAHCTHIANATA K OCTOPOMHO HERTPANHAYIIT PAcCTBOp CEPHOMR
HBCa0ToR cormacHo taba. 1, AcbaBnAf ¢ MAASHbHHMH MOPIHAMH HI
MHNETHH M0 CTeHKAM KoaOu.

PacTeop oxJaMaawT, MEpeBOART B MEPHYH KOAGY BMECTHMOCThIO
1) cwm?, ACAMBAKT TPHAHCTHJAAATOM [0 MeTHKH H NepeMelIHBaNT.

24% B ecyvivio ppapuervio npobHpry ¢ NpHTEpTOH NpobRod BMec-
THMOCTRIG 30 cwm? oTOHpanT ANHKBOTHYI Y3CTh pPACTEOPA COTJIACHO
raba. 1, npuaupaor aunetkoil 26— 28 cum? cepuofl kHCAOTH A0 obbe-
ma 30 cw? n 10 cm® pacteopa 1,17 — AnanTpumiia, 3JaKpHBAKNT MNPO-
GHpry npodEofi H, MepeMellas pacTBOP, MOMEUAKT ee B KHITAILYK BO-
AAHYID GaHW, FAE HArPeRawT B TeMeHne | 4.

243, OnTHHeCKYH NAOTHOCTS PacTBOPA Npodu  HIMEPAKT noche
oxJaFIeHds A0 KOMHATHOR TeMnepatyps npd aaxue Boisel 630 nm
B KHBETE ¢ TOMAHOA caoa 50 ms ppr maccosoi gocae Gopa ot 0,001
Ao 0009 u 20 MM ppe Maccopol gogae Gopa cewme 0,01%.

PacteopoMm cpaBHedHa CJAVHHAT PACTBOR CEpPHON KHCAOTH,

2.4.4. PacTRops KOHTPOABHEX OOHTOB roraesT mno o 2.4.01, 2.4.2
€O BCEMH MCOONILIVEMBIMHE B aHaAnze peakTHBaMy. CpefHion CITHIEC -
Ky AJOTHOCTE PACTRBOPOR KONTPOALHEIX ONBITOB BRHYHTAWNT H3 OOTH-
gechofl MI0THOCTH PACTROPA Npodbl.

Maccosywe noaw 0Opa BHIMHCASKIT NC TPAAYHPOBOMHOMY rpaduky.

345, NocTporrue apadiyuposoulbly 2 os

2451, Tipn wmaccosofi goae Gopa or 00001 ao 0,01 % B pocems
EBAPCBRIX EOHHYECKHX KOG smecTHMooThE) o 250 om® noMeillasnT
MABECAl anmnung Maccol 0.5 r, pacTeopawt no o 241 B B IOeCTh
ko ardepawT 0.5; 1,0; 20; 5,0, 4,0; 50 ¢v’ crapnapriorc pact-
gopa B, wro cootRercreyer  O000005. 0,00001; 0.00002; 0.000:03;
000004, 000005 r Gopa.

2.4.5.2. Ilpn maccopod noae Gopa or 0,01 a0 0,1% B BoceMb KBap-
HeRLY oAb noMenlamT HABECKA ajoMuans saceoi 0,25 r, pactTRopa-
BT oo 241 uwor wmecrws moaf ormeps:or 0025 005 LOh 1.5; 2.0;
20 om’ cranaaprAcro  pactiRopa A, qto coorserctByver 0000025,
0.0085; 0,0001; 0,00015; 0,0002; 0,00025 r Gopa.

24535 1lpu maccosoll aodne Gopa or 001 ae 0,5% B cemb EBapie-
BEY sodngeckid Koad noMemawT wapeckH amweMmminsa saccofl 01 r,
pacTEopaioT no m 24.1 u B mare weab orwmepswor 10; 20; 3.0; 40;
o} cv’ cTaugapTHoro pacteopa A, ute coorteercrEyer 0,00015 00002,
O 0005, D,0004; 0,005 r Gopa.

dareM PAcTBOPL NMepeROlAT B MepHHe K00k BMeCTHMOCTRI 0O
[D0 cx®, DQoanBaoT TPHANCTHAAATOM A0 METKH, MepeMelRBanT H apa-
AogaawT mo nn. 2.4.2 5 2.4.3,

Pactpopw, B KOTOpPREe He BEeIcH Sop, CAYHAT pacTROpaMn  HONT-
POIBHOCD ONBITE OPH NOCTPOEHHH TPAAVHPOBOUHEX rpadHros,

Mo moavueHEY 3HAUYCHHAM OOTHYECKOR NAOTHOCTH PACTEOPOR M
COOTERTCTRVIOUINY UM Maccam GOopa CTpoRT rpajivHpoROUHEE TPahHEH.
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25. O6paborka pe3yaAbTaTOoOR
2.5.1. Maccosyw gonw Gopa (X) B nponeRTax BHYHCIAKT N0 Gop-

Myae
X= T .100, (1)

L
rie M — macca Gopa B pactBope npofikl, HafleHHAd MO TPagvHPOBOY-

HOMY FpapHKY, I;
My~ MAcCd HABSCKH B AAHKBOTHOR YacTH pacTeopa mpobw, r.
2.0.2, PackoMaeHHs PeaviabLTaToR He ACMBEHE ApeBHMATE aHase-

AH#A, yRasannux & tada. 2.

TaGawua 2

ASCOIBTHOE AMITCNAPMDE PACKBRIEINE, b

Mactcopen aoan Gopa, =, . »-
ﬂf;égi:fg:::;!l;.?:lrﬂn PeIVIETETOD ANZANE3
Crr 000010 o 000030 Bramy, ' HEELLE 0, 00007
Ca. 00003 = 00008 3 SO0 0, 0002
» 0006 = 00010 s (002 0,0003
» 0000 » QB0 = 00003 0,000
> 00030 = 00050 = (1005 0,007
= 0006 = D010 B 0,002 LEREIER]
» 0010 s 0,010 3 0,00 0, (k4
= D030 = 0060 » 0,004 0,005
= 006 = 020 S | o0z 03
= U2 = 050 » ! 0,05 (G

3. POTOMETPHYECKHA METOI ONPEAENEHHA
GOPA C XPOMATOTPASHYECKHM OTAEJAEHHEM

J.]. CymuocTs MEeTOIA
MeToa ocnosay ua pacTeopeddn npofls B cMecn ceprodl, asotHod,

COMHHGH KHCOOT, pazjdeiscHdn HOpA H aAOMAHNA Ha EaTHOHHTE, nhpa-
3oBAHRN roayBoro kosmnaewkca Gopa ¢ 117 — AHanTpPHMHEAOM B KOHIEH-
TpApoBANHOE cepHoll wacaoTe npd Temmepatype (100£2) °C 0 wame-
PERNH ONTHYECHOW MAOTHOCTH PACTBOPE NpH AAnHe BONHE 630 M.

32, Annmapartypa, peakTHBn N PACTBOPH

CregrpodomoMeTy BN HOTOIEETPOROAGPHMET.

IMxady cyitnaAbabLE © TEPMOPETYIRTOPOM.

Anmapar ksapuedwil nad Meperonkn Boab.

Koafn KBApUeBMe KOHHYECKHS ¢ KBAPUEBWMH BOIAVIMHEIMH XO0A0-
JIHLEHEAMMH.

Koaohkn KBapleBbic XpoMaTorpadnueckHe,

Crakanid KBAPUEBLIC,

[Tpobupki xBapuesse ¢ NPpuTepTHMHE OpOOKaMH.

|4
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Bona, asasin neperHaHHan B KBADIEBOM ADNApaTe |TPHAHCTHA-
AAT DAR NPHIOTOBAEHHA PACTBODOB H NpOBEJSHHA AHAAW3a), XpaHaT
B OOJHSTHASHOBOA nmocyae.

Kucaora cepaan no DOCT 4204, nacrAoetew 1,84 rfew? w pacrasop
0.5 moas/am?, '

Kuchnora conawas no DOCT 3118, naoreoccteo 1,019 rfem® u pacr-
Bopw 1:3, 1:1.

Kucaora azorHas no [OCT 4461, nanothocteee 1,35—1,40 r/femd.

CMech KMCROT: 2 QACTH CepPHOR KHCAOTH, 3 9acTH CONAMOl KHCAO-
T, 4 4aCTH AIOTHON HHCAOTH, 7.5 yacTrefl TPHAHCTHAAATA nNo obbeMy.

Ammpar soagnuf no DOCT 3760, naoruocreio 091 rlem?

Boacpona nepoxcna no FOCT 10920,

1.1"— nnanrpeMua no TY 6—09—]1508, pacTeop rotosst no . 2.2,

Anmomuani o NOCT 11068 mapxs A9,

CoupT 3THACBRR perkTHEIEOBANHEA Texunueckui no TOCT 18300,

Kamaondr K¥-2 mo DOCT 20298,

Ammonsil poranwceTefl mo DOCT 37067, pacrsop 10 ofam?,

Bymara yHuBepcananrHas wHaAHkaTopHan no TV 6—-09—]1181,

Kucaora Gopuas oo [OCT 9656,

CTapnapThue pacteapur Gopa

Pacteopd A v b - mon. 2.2

Pacteop B: 10 cm? pacteopa B mepenocAT B Mepoyw xoaby BMec-
THMOC TR 100 oM, IOOHBAKOT PACTEOPOM  CEpHON  EKHCJIOTH
0.5 Moip/aAM" 10 METEH I NEpeMelHBANT. TOTOBAT Neped MPpHMeHEHHEM

I em?® pacteopa B conepmnar 0000001 r Gopa.

J3. [loaroT0oBrEAa K AHAAHIY

dad.l. [lepea npoBeleHdes ana’du3g npuBAHIHNTENBHO 2 © CTPYHEH
npobil npovMbBEBaRT 2 paza sTHUAOBLNM COHPTOM NOPUHAMH o 30 oM™ R
BRICYUIHBAIDT npH Tesmmepatype (10545)°C B eywAAbKoM WKADY B
Tevenne 15 —20 mun.

30520 Karnonur KY-2 ona pepesoaa B H-dopuy 280HBAKT ©O0TH-
HOA KHCAOTOA 1 OCTARAAKT HA CYTHRH. JaTeM 3arpyiKaiT B KBAPIUCBYIO
XpoMaTorpapivecky KON0HKY BECOTON 30—A40 owm, nnamerposM 2 oM
{BHCOTE CACH 2D ¢M) H NpOMBLIBAKT PACTBOPROM COAANOR KBCIOTH
(1) me oTpHUATENLHOH PEAKLHH HA HOH TPeXBaJCHTHOrS WWeaesa
(npoba BHTCRAOWEN) H3I KOJOHKH pPacTBOpPAa € POSJAHHCTEIM  aMMO-
HHEM ).

[lo Accridenny OTPHUATENBHON PEAKUHE HA WOW eaesa (npoba
pacTeopa © POAAHHCTEIM  AMMOHHEM HE OKpallWBAETCH B KpacHui
DBET) KATHOHHT NPOMBEBAKT TPHIHCTHAAATOM A0 HefTpaisnoll peax-
IHH BHRITEHAKULETS 12 KOAOHKH pacteOopa (pH 7, npoba no yHHBREp-
cansHol HHARKATOpHOR Gymare).

J.3.3. Ilna perenepaund gatnorxta K¥-2 nocae pazaeneunn Gopa,
ANOMHHNA W APYIHX 3JEMEHTOB Yepes XpoMatorpadHueckyn KoAoHKY
MPONYCKANDT MHM—350 cw® pacTeopa coasHod  KHCAoTH (L3) =
190200 em? TPUAHCTRANATA A0 HeATPaALHON peakUHH BRTEHAKMILErO

I7
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A3 KoIoWKEH pactBopa. [loanoty 300HpOBAHHA aJKMHHHA H APYTHX
HICMERTOB ¢ RATHOHHTA COJMHOH KHCIOOTOH OpoBEpART HeATpaJHaa-
LHET MopUHy PACTROPE, BEHTEHAWMIETD N3 KOJOHKEN, AMMHAKOM — OT-
CYTCTBRE MOMYTHEHHNA pAcTBOPA.

J4. Ipopegenne anaaunaa

J.4.1. Hapecxy npobm maccoll | r onpn smaccoboll goaes Gopa or
0,000 20 00005% u 05 r npu Maccosofl goae Sopa or 00006 1o
0,001% momema)T B KBApLeBYW Koaly BMecTEMocThio 250 cm?® ¢ npu-
TEPTHM BOZIVIUHEM XOA0IHIBHHKOM o pacTeopamnT B 10—20 cwm? cme-
CH KHCJAOT MpHE KOMHATHOR TEMMOEPATYDPE HAH OpH OYeHbL crabos Har-
PEBAHHI,

3.4.2. I'lo pacreopedun npoSk BOAAVIHHET X0J0IHALHEE olMBBaDT
10 oM? TpHANCTRAAATE B pazfaeadoT pacteop Ao 30—40 cm? OrT-
PHILTPOBRBAOT KPeMHHCBYVI} KHCAOTY uepes QHILTP CcpeiaHel  miaor-
HOCTH {(«0gnam JedTas), BCTARMEHHEA B KBAPUEBYI) HAH MOMHITHAS-
HOBY I BOPOHEY, NPOMBEANT OCALOK KpeMiHeBOfl kucaotw 10—15 cwm®
FOpAYEro TPHAHCTHAAATE, NpHbaBIAR ero HefOALUIHME NOPUHAMH,
Ka®aym cheavimym nopuns 1ofapaqnT nocae Toro, Kak NoaHOCT:
crever ppelwavinan. Hpodguaesrporannui pacteop  pazfagnawmT A0
ofboma 60 cu® TPUANCTHAAATOM H OPONVCKAKDT Yepes KOJOHKY © Ha-
mnountom K¥-2 g H-hopue co exopocteio 1 eM®/mun,

3.4.3. Pacteop 3 KOJ0HKR cOOHpEKT B KBAPLEBHA CTAKAH BMEec-
HMocThio 250 cm?, nofasanmot 10 oM?® ceproft KHCAOTH H D om? ne-
pokenaa podopoga. Koaougy npoMmeawt 1(K—I150 cM3 TpHIHCTHAAN-
T8 v chopocTeie 10 cM?/Mun B cobHparT NpoMBBHLEE BOAR B TOT e
£TaKal. PacTeop B CTAKAHE BHOAPHBAKT 10 NOoHBAeHHA GelwX nmapom.
Crenks craxana obfmmpawet 5—I10 oM? TPHAHCTHIAATE H3 MHNETEH H
CHOBA BHOAPUBAKT A0 (eablx napob.

3 44, PacTop M3 cTakada NepeHocAT B MEPHYK KOADY  BMECTH-
MOCTRI? 25 cu?, craxkan o0MbBaKRT HefoAbIUHM KOAHYECTROM CepHOH
KHCAOTH ¢ CAHBAIOT KECAOTY B EOafy, pazfasasmwT pacTeop B Koabe
TOH 4@ KHCJOTOH 10 MeTEH H MEPEHOCHAT ero B f}'Iér’tﬂ EBaPUEBY K TPO-
Oupky ¢ npuTepToil npofkoil aMecTHMocTeo 50 o Koafy obOMepanoT
W2 MHMTeTEH 5 cmd Ee[}ﬂﬂﬁ KHCAOTE H CAHBAKT HHCAOTY B OCHOBHOH
pacteop. JlofapnswT nmunerxofi 10 em? pacteopa 1,17 — AHAHTPHMH-
pa, aaxkpHBamT npodnpry Opobxofl, pacTeop nepeMeOIHBADT H HAr-
PEBAOT B TeueHHe 1 4 B KHNAWed BoAARON GaHe.

345 Onmnuecky DAOTHOCTR PACTEOPA HIMEDAKT ODOCTE OXJA3H-
AEHHA J0 KOMHATHOH TeMneparyps npH LAHAe Boanw 630 HM B KO-
gete o ToameEaod caoR 20 mM. PacthRopoM CpaBHeHHA CJAVENHT pacTROp
CEPHOR HKHCAOTH.

3.4.6. PacTeopsl ABYX KOMTPOALHBIX OTRTOE FOTOBAT mo mm. 3.4.1,
342 343, 344 co BCEMA HCTOABIVEMLHMH B AHAAH3ZE  peaKTHBAMMH.
EPEJI_[-I_H:I-BD ONTHYECKYI0 TAOTHOCTE PACTBOPOR ABYX KOHTPOALHBEIX OMB-
TOB BHMYHTANIT H3 OOTHYSCKOH MAOTHOCTH PAcTBOpa NpolkL
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Maceosyio joaw Gopa paACCYHTHBAKT NO FPALYVHPORCYHOMY Tpadm-
KY.

3.4.7. Ilas nocTpoeHHs rpalydpoBodRore rpadHEa B BOCEML KBAp-
UeBLIX CTAKAHOB BMeCTHMocThir no 250 cm?® npuausawmt 10—15 cm?
cMecH KHCJAOT H pasbasanwt po 60 cm® tpuancteaastom. 3arem B
IHecTs cTakanos orsmepater 1,07 205 4,0; 6,0; 8,0, 100 ca® crannapr-
Horo pacteopa B, uto cooreercrever O000001; 0,000002;  O,000004;
0,000006; 0.000008; 0MMOIl r dopa. K mOAyYHEHHEM pacTBEOpaM TIpH-
GapaawT 10 cu? cepuof KHcAoTel H 5 cm® nepokcuaa sogopoga. Pacr-
BOPH BHOAPHBAKT 10 NOABAcHHA Geibx nmapos, oOMBIBAWT CTEHKH
CTAKAHA D CM® TPHIAHCTHAAATA H CHOBA BRIOAPHBAKT A0 NOABJASHHA
Geamx napos. [lepeHocsT pacTBOpH HE CTAKAHOR B MepHbe EONOH
BMECTHMOCTREY 00 25 cM® B nocTynamwT ganee no n. J.4.4.

Pacraopil, B8 KOTOpEEe He BREgen Gop, CAyHAT PRCTEOPAMH KOHT-
PONBHOM ONLTA pH OOCTROSHAH IPaAvHpOBOYHMX FpadHEoD.

Ilo moaysenHsM 3HAYEHHAM ONTHYECKOH MJAOTHOCTH PAacTBOPOE H
COOTBETCTBYHNUHM HM MaccaM Dopa CTPOAT rpasyHpoBoyHEf rpadHx,

35 O6paboTEa peayaALTATOR

3.0.1. Maceopyw nonw Sopa (X)) B NpoleHTax  BRYHCASIOT 0O

popmyae
.r.ll:-|_= i 'Im, ‘.2}

My
roe m — Macca Hopa B pacTBope mpolni, HARJEHHAR M0 TPafLyHpOBOU-
HOMY rpaduy,
My — Macca Haseckn npoln, r.
4.02, Pacxo¥IeHHA Pe3yaLTaToR He IOJMHN MPpeRHWATL SHaYe-
HHH, MpHBEAEAHKER B Tada, Z.
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