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Hacrosumit PykoBomsiuuii JoKyMEHT pacnpocTpaHAeTcs Ha KaMeH-
Hble U Oypble VITIM, aHTPALRITH], JHCHUTH, KOKC, FOPIOYHE CIAHLBI H
Top¢ (Hanee — TBEpHOE TOIUIMBO) M yCTaHABIHBACT CIIOCO0 ormpemerte-
HHA a30Ta METOAOM IrasH(pHKaHA.

[MonoxeHns HacTosImero OTpaciieBOro HOPMATHBHOIO JOKYMeHTa
MOJUIEKAaT MPHMEHEHHIO PAcloIoKEHHbIMH Ha TEpPHTOpMH PoccHiickoi
Peacpallid NpPeIMPHATHAMH H 0O0beIHHEHHSIMH IIPEANPHATHH, B TOM
YHCIIE COIOTAMH, ACCOIMAIIMAMH, KOBIIEPHaMH, aKLMOHEPHbIMU o61uecT-
BaMH, MEXKOTPACIICBLIMH, PErHOHANBHBIMH U JPYTAMH 00beIMHEHUAMH,
UMEIOUIMMH B CBOEM COCTaBe (CTPYKTYpPE) TEIUIOBHIE JIICKTPOCTAHIHHA M
KOTeJIbHBIE, He3aBUCHMO 0T GopM co6CTBEHHOCTH M I10 TUHHCHILL

1 CYIIHOCTBh METOJA

CylHOCT, METOJA 3aKJHOYaeTcs B HArPEBAHHM HABECKH TBEPAOIO
TOILIMBA B NPHCYTCTBMM KaTalIHU3aTOpa B II0TOKe IeperpeToro napa B
TpybuaToii meyn npu TeMmmepartype (850+5) wmi (1050—1100) °C 1 mo-
CIIeIyIOUIeM pa3iIoXKeHUH obpalyrowero nmpy rasudukanuu cynmbdaT aMm-
MOHHAS THIPOOKHCHIO0 HATPHA, OTTOHKOH aMMHAKa ITIapOM H ONpPEIe/ICHHH
€ro THTPOBAHHEM CEPHOM KHCIIOTOM.

Hapanue opuupannhoe

Hactosaumuii oTpacieBoii Pyxopomsnmi JoKyMeHT He MOXeT ObITH
MOJHOCTRIO WM YACTUYHO BOCHPOM3BEACH, THPaXWpOBaH H pachpo-
CTpaHeH B KayecTBe O(HLMaNbHOIO H3JaHHA Ges paspelsenus PAO
"EDC Poceuu" wim BTH



2 AITTTAPATYPA

2.1 YeraHoska s razudpukanuy

2.1.1 Tlapoobpasyiomas konba H3 60pOoCHIMKATHOIO CTekna ] BMe-
cTMOCTBI0 1000 cM3 ¢ perymMpyeMbIM 3TeKTpHIECKHM IOJoIPEBaTeIeM H
NpPeI0oXpaHuTeILHbIM KIanaHoM (pHcyHok 1). Jlomyckaercs HcIob3o-
BaTp Ko6n! Tuma 1 u Kn BMecTiMocTeio 1000 cv3 o TOCT 25336 ¢
o6orpeBoM Ha ra3oBoif ropelKe WM 3eKTpIyecKoif mmrke. Ecmi npn-
MEHIOT ra3’oBelii oborpes, To mapoobpasyiourylo Koify MOMEINAKT B
OKHCIHMTENBHOE IIaMs TOPEIIKH.

2.1.2 Tpybxa 2 u3 orseymopHoro rimasosemucroro ¢gapdopa, nias-
JIEHHOT'0 KBapla WM 6OpCHIMKAaTHOro CreKia UIMHOH 650 MM, Hapyx-
HbIM JyaMeTpoM 28 MM, TOMUMHOM CTEeHOK 3 MM, ra3oHenpoHHUaeMas
mpu 1400 °C, npuMeHsAeMasd ATd rasHQHKaIMK.

2.1.3 Iean Tpy6uaThic aNexTpHIECKHe BHYTPeHHNM JMaMeTpoM oT 33 .
Zo 40 MM Ui pa3fciIbHOrO HArpeBa OTAESIBLHBIX TacTell TpyOKM Juis ra-
3HQUKALMH.

YcraHoBKa cOCTOMT M3 IZBYX Iedell, KaxAas U3 KOTopeIx obecnieyusa-
€T YCTOMYMBELIH HarpeB OIMpPEJEICHHOro ydacrka TPYOKH Ho 3aJaHHOH
TEeMNEpaTypbl:

- nepBas (BcrioMoraTelmbHasg) 4 — Ko (300+5) °C npu mmse patoueit
30HBI 125 MM;

- Bropad (ocHOBHaf) 5 — oT 850 mo (1100+5) °C npr mmne paboyueit
30HBI 135 MM.

! —- xon6a napooGpasylowmas; 2 ~— Tpy6xa i rasy$nxayun; 3 — pyJoH B3 METHO¥ ceT-
KH; 4 — Mieysh BCMOMOTaTeNbHAN; 5 — Neyb OCHOBHAN; 6 — JOAOYKA JUIN CHUraling; 7 — Xo-
NOIMILHIK: 8 — KonGa-npHeMHHK.

Preynok 1 -- Cxema ycTAHOBKY JUIS T a3 HKALIA



Moryr 65ITh HCITO/IH30BaHBI CIICAYIOIINE HEYH:

a) ¢ MoJM6ieHOBO WIH BOb$paMoBoil poB 0JIOYHOH 0OMOTKOI;

6) ¢ NIaTHHOROH KM NNIaTHHOPO}eBoi MpoBoIoYHOH 06MOTKOH;

B) HaI peBaHHe Kap6OpYHIOBBIMH CTEpPKHAMH.

B cepeipHe KoXyXa KaXIoH NeYH JO/LKHO OBITh ITPEXYCMOTPEHO OT-
BepCTHE UL MOMEIEHAS TEPMOMaphl JuaMeTpoM 9—10 MM B [ryOHHOM,
pagHoii 0,7—0,8 ToMIMUHBI H30ILMOHHOIO CI0A. TepMCIapy YKpeILsmoT
B OTBEPCTHE TaK, IT00BI ec ropsumii criail He Kacaycs JHa OTBEPCTHS.

2.1.4 Jlogouxa mig cxuraHnd ¢papdoporast HernasypoBaHHas 6 THIa
JICY wm JIC2 mo T'OCT 9147 wm npatuaoBad ayHo#i (70+10) M. Jlo-
IOYKH IIPOKAJMBAIOT IpH TeMnepatype 1100 °C xo mocTosHHOM Macchl U
XPAHAT B 5KCHKATOPE ¢ OCYIIAJOLIAM BEIECTBOM.

2.1.5 Xonomumank 7 ¢ npsaMoit Tpyokoi tama XIIT ¢ mmHOR Koxy-
xa ot 300 mo 400 MM mo FOCT 25336.

2.1.6 Kosba xonmgeckas (mpueMHnK) 8 Trma Ku no T'OCT 25336 BMe-
cTUMoCTBIO 250—500 cM3.

2.1.7 Pynon w3 Menmol cerky 3 (cBepHyTas MegHasi ceTka B dopme
LMIMHApPa) JHaMeTpoM, ofecneYrBarouM CKOJL3SINYIO IOcaiKy B TPy6-
Ke 514 rasa¢uxaiy (1. 2.1.2). CoyxuT g neperpesa BoAAHOrO rrapa U
3aIMTHl TPYOXH 1A rasudukamyy oT pacrpecKkuBanus. PylioH Hoked
UMETH NECTIIO I ynch'ma €ro H3BICYCHUA.

2.2 YeraHoBKa Ui NCTH/LISIIAHA

2.2.1 Tapoo6pasyromas xonba / mo n. 2.1.1 HacTosuero AoKyMeHTa
M PHCYHKY 2.

2.2.2 IucTiyuIAIMoHHas Kol6a U3 60pcHIMKaTHOTO cTeKia — Koiba
Kvempgana 5 sMecTiMocThbio 500—1000 cM3 mo 'OCT 25336.

2.2.3 Kamneynopurens 4 ucrionsHenns KO-60 mo TOCT 25336.

2.2.4 Boponka kanembHad 3 Tvna BK mo F'OCT 25336.

2.2.5 XonoMuIbHHUK COMpaTbHBIL 6 ¢ BHYTPEHHHM H HAp) KHbIM 0X-
naxuenyeM aByxcredsstii Tuia XCJIl o TOCT 225336.

2.2.6 Konba 11ockoJoHHAas KOHHYecKad (IPHEMHHK) 7 BMECTHMOCTBIO
500 cM? Tuma Ku mo I'OCT 25336.

2.2.7 BopoHka aeimaTenbHad 2 Tia BJI-2 wma BJ-3 no TOCT 25336.

2.3 Becnl 1abopaTopHbie 061IEr0 HasHaueHHs ¢ HaHGOIbIINAM Npese-
JI0M B3BEMIMBAHMA 40 200 I ¢ TOrpEIHOCTRIO BIBCUIMBAaHUS He 6oee 0,2
mr no FOCT 24104.

2.4 I1poBooka XaponpoyHas TOMIUMHOM OKOJO 1,5 MM C H3OTHYTEIM
KOIILIOM JUTA TIOMEINCHUS Y YAaICHUA JI0XOYKH ¥ pYIOHA U3 MeIHOM CeTKH
H3 TpYOKH I rasudukanwmy (. 2.1.2).

2.5 TTumerka MepHas BMecTHMOCTBIO 2 em3 o TOCT 29227,



2.6 YcrpolicTBo U1 HarpeBa xon0: HIIHM 3JIeKTpHYeECKas IUIHTKa, WM
Ko:160HarpeBaTe/b, WIM necyaHad 6aHd, WM ra30Bad ropeikad.

2.7 KoaGa MepHas BMecTHMOCTRIO -1000 cM? ucromHenHs 2 wi 4 Mo
T'OCT 1770.

2.8 TIpombiBanka BMecTuMOCThI0 500—1000 cM3 ¢ pesMHOBOM MMM
IUTACTM aCCOB O IpyIleH.

2.9 bap6oTepnoe ycrpoiicTBo — cqeryuKk mMy3sipsKos Tura CH wm
CBT no I'OCT 25336, 3anoyHeHHbI BOOI.

3 PEAKTHUBBI U MATEPUAJIBI

3.1 lna ana/m3a NpHMEHAIOT IMCTHUIHpOBaHHyo Boxy mo I'OCT
6709.

3.2 Cmenranublii KaTAIN3ATOP, COCTOALMI M0 Macce U3 CIEIYIOIIHX
Jacreil:

- 18 gacreii nopoukoo6pa3sHoii HaTpoOHHOM H3BECTH,;

- 100 r raopoxcuga Hatpud, 4.g.a., mo FTOCT 4328, pacTBOopsioT B
100 cM3 Boapl, Zo6aBLIOT 400 I oxcHAA KaILIHKY, Y.0.4., o TOCT 8677,
yIapHBalT JOCYyXa, FOpAYyI0 Maccy M3Meab4alT, XpaHdAT B INIOTHO 3a-
KpbITO# GaHKe;

- 4 yacTH OKCHAA MarHud, 4.4.a., mo FOCT 4526;

- 2 yacTH HATpUA Yriekuciaoro, Ge3BoaHOro, H3MeIBUYEHHOro, IO
I'OCT 83;

- 3 yactu Momi6aeHa (V) oxcupa, 1.1.8., o TY 6-09-4471.

YkajaHHbIe peaKTHBBI H3MEbYai0T B CTYIIKE W TLIATETLHO IEpeMe-
IMBAKOT.

] — xobma napooGpasyioinas; 2 — popoHKa JeAMTeNbHAA; 3 — BOPOHKS KanenbHag;
4 — Kanneynosurens; J -- xon6a Kheawfans; 6 — - XoNomUAsHUK; 7 — Koa6a-NpHMHHK.
Preynok 2 - ('XeMa YCTaHOBKH IR HCTIUUIALMK



3.3 Kirestora Goprast, pacTBOp HachUUEHHBIH, U.14.a., o FOCT 9656.

60 r 6opHoH KucI0TH! pacTeopszoT B 1000 cM3 ropsyeil Bobl, 0X1aX-
AT, BBICPXKUBAIOT B TeYeHHE 3 IHeH, 3aTeM IEKaHTHPYIOT OCBETIIEH-
HYIO XHIKOCTb.

3.4 Harpua rumpokeus o FOCT 4328, u.m.a., pactBop KOHLIEHTpa-
uay ¢ (NaOH) = 10 Mo/ M3, mpurorossennplii no FOCT 4919.1.

400 r rUJpOKCHIA HATPHA WM TAKOE KONMYECTBO pacTBopa (cM?), B
KoTopoM coxepxurct 400 r NaOH, pacropsior B 500 cM? CBEXEITPOKH-
MAYCHHOH M OXJa’XIeHHOH Boapl. PacTBOp NepenMBaOT B MEPHYIO KOTOY
BMecTUMOCTRIO 1000 cM3, noimBaroT BOK0M 10 METKH W NepeMellIHBAOT.

3.5 Avmmax somupii mo ['OCT 3760, pacTBop KOHILEHTpallMH ¢
(NH4OH) = 0,01 Mmomn/ mv3.

0,535 r xymopucroro aMMoHHd, 4.1.a., mo FOCT 3773, pacTBopsIoT B
30 cM? BojbI. PacTBOp KOMHYECTBEHHO MEpEHOCAT B KONOY [UIA JMCTHIIIA-
uuH J (1. 2.2.2, pUCYHOK 2), Mo6aBIIIOT Yepe3 BopoHKY 350 cM3 pacTBOpa
ruapoxcuaa HaTpud (n.3.4). Konby mas JMCTHINSIMH HarpeBaroT, Moi-
ZlepXHBas NpH 3TOM TeMNepaTypy Ha yposHe 125 °C. B ycTaHOBKY A
JHCTHIULILH BITyCKaIOT NMap U3 napoo6palyiomeii Kon6bul / 1 HAYHHAIOT
OTToHKY aMMIaKa. AMMHAK, IPUCYTCTBYIONIHE B XKHIKOCTH, BBIICIICTCH
C IOMOLIBIO PACTBOPA MHIPOKCHAA HATPUA U MEPErOHAETC B KOHUYIECKYTO
Koia0y (MpHeMHHK) 7, B KOTOPYI0 NPeIBAapUTENbHO HaTHBaIOT 2 cM3 pac-
TROpa 6opHOi KUCToTHI (1. 3.3). [Teperonsror oKoo 250 cM3 MHCTIILTATA,
KOTOPBIH INEPEIHRAIOT B MEPHYIO KOJIOY BMecTHMOcThI0 1000 cM3, nomm-
BAIOT BOXOH 0 METKH U XOPOIIO ITEPEMEIIHBATOT.

3.6 Kucnora cepnag, 4.4.a. mo 'OCT 4204, craHmapTHBIH pacTBOp
0,005 Mo/ M3,

3.7 Knciaora cepHad, 4.0.a., o 'OCT 4204, crangapTHbIil pacTBop
11 TutpoBaHud ¢ (H.SO,) = 0,05 Moms/mM3.

3.8 CmemaHHbIi PacTBOp HHIHKATOPA:

3.8.1 PactBop A. 0,125 r 2-[4-(maMeTnnaMiHo)-deHmI]a30 6eH30iiHOIT
KHCIOTBl (METHMOBLIH KpacHBIH) pacTBopsior B 60 cM? aTaHOnNa
(95%-H0ro) MM TEXHHYECKOTO CIHPTA U JONMBAIOT BOXO Jo 100 cM3.

3.8.2 PactBop 5.0,083 r 3,7-6m0-miMeTHNaMHHO-(eHA30THOHAS XJO-
pHcToro (METHICHOBBI royboii) pactBoparoT B 100 M3 sTaHONMA (C Mac-
coBoii noneit 95 %) WM TeXHHYecKoro cmupra. XpaHAT B TEMHOH cTek-
TSIHHOH Gy THIMI.

PagHble 06veMbl pacTBopos A U b nepeMernmBaroT. CMmeluaHHbII pac-
TBOP I'oJIed TOMLKO B TEYEHHE HeJled.

3.9 I'padurt nopoukoo6pa3Helii, He coicpxaumii azora. MoXeT Hc-
MOMb30BaTLCA 3NMEKTPOA, MPOILEMUIHA aHaIH3 Ha CIEKTPOMETPHIO Ha
OTCYTCTIBUE a30Ta.



3.10 Crmapr >TrinoBslit no F'OCT 18300.

3.11 Cmech xpoMOBas. 5 T KPHCTAIIMYeCKOrO OBYXPOMOBOKHCIOTO
Kanmus, 4.4.3., 1o TOCT 4220, no6asnsmor k 100 r KoHuEHTpHPOBaHHOI
CepHoil KHefoTh], Y.a.4a., no ['OCT 4204, u ocTopoxxHo HarpesaioT B
¢dapdopoBoit yalke Ha BOASHOIT Gake M0 pacTBOPEHHS.

3.12 Kucaopon B 6a)uloHe ra3oo6pa3Hblii TeXHHYECKAH M Me/IMIMH-
cknii o F'OCT 5583.

3.13 Cerka MeqHas MenKas. [Ipe/BapuTeNbHO OKHUCIBIOT, IPOKAIMBas
B IUTaMEHH I'a30BOH ropeiky MM B Mydere.

3.14 Cerxa NIAaTHHOBAdA MCJIKas WM KPeMHUeBasd TKaHb C T4EHKaMHU
(1—5) mx.

JlomyckaeTcs MpHMEHEHHE JPYrHX PCakTHBOB MO Ka4decTBY HE HHXe
YKa3aHHBIX B HaCTOAUIEM JOKYMEHTe.

4 OTBOP U ITOAIrOTOBKA ITPOB

4.1 O760p 1 noarotoska npo6 no F'OCT 10742 (yroms), FOCT 5396 u
IOCT 11303 (topd), TOCT 23083 (xokc).

4.2 TIpo0y TorUmMBa H3MENBYAIOT [0 MPOXOXKICHHS Yepe3 CHTO C pa3-
MepoM oTBepcTHit 0,075 MM, BBIAECPKHBAIOT B TOHKOM CIIO€ MEHMMAJILHO
HeoOxomMoe BpeMa U1 JOCTHXXEHHA NPHUOIM3UTENHHOIO PaBHOBECHA
MeXJTy BIaroi nmpoOkl H BIaXHOCTbI0O aTMocdepst B 1aGopaTopui. [lepen
Ha4yaJIoM OIPENENEHUs BOAYIIHO-CYyXyIo Ipo0y TIMATENbHO MepeMeliH-
RAJOT HE MeHee | MHH IPEMIOYTUTEBHO MEXaHHIECKHM CII0CO00M.

4.3 OnoBpemenno 13 Toii xe Npo6el 6epyT HaBecKy I ONpeaeeHHs
cozlepXKaHHA aHaMTHYECKOH BJIaTH B 3aBUCHMOCTH OT BMJA TOIUIMBA 110
FOCT 27314, FOCT 9516 (yrom), TOCT 27589 (kokc), TOCT 11305
(Topd).

5TIOArOTOBKA K HCIIBITAHHIO

5.1 MojroroBKa yeTaHOBKH VM rasHHKALIHM

5.1.1 Ycranosky Lid rasuguxaliyy npo6nl Tommea co6HpaloT B co-
OTBETCTBHI CO CXEMOH, MPUBEACHHOH Ha pHCYHKe 1.

5.1.2 CooTBeTCTBHE TEMIICPATYPHI, U3MEpAeMoH TepMmomnapoii, Haxo-
Jilckcs B KOXKyXe IeYH, TeMepaType BHYTPH TPYOKH A rasuduKalyn
YCTAHABIMBAKT C IMOMOLIBK KOHTPONLHONW TepMmomnapbl. KonTponbuyio
TepMONapy MoMelllaioT B MYCTYI0 TPYOKy Tak, 4ToObl ee crail HaXomHics
B cepeMHe HCTBbITYeMoil 30HBI. [TocTemeHHo HarpeBas 3MCKTPONeYb J10
nieodxoMoi TeMnepaTypsl (M. 6.1.1), sanuceiBatoT Yepes kaxmpie 10 °C
fI0Ka 311515 TEPMOMAPLI, HAXOJALICHCS B KOXYXC, H COOTBCTCTBYIOILMC MM
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noxa3aHHd KOHTPOIbHOIT TepMonaphl. [t KaXXIoH ne4n cTpoat rpadux
3aBUCHMOCTH TEMITEPaTypeul B KOXYyXe OT (aKTHUECKOi TeMmepaTyprl
BHYTPH TpyOxH rasHpHxargiy.

5.1.3 YcraHaB/mBaloT meyn (1. 2.1.3) Tak, 4To6b1 nepBad (BenioMora-
TeIbHAA) HAX0JIACh HaJ PYIOHOM M3 MEIHON ceTKH (B Hayalle TPYOKH
st rasiHKaldy o X0y Tapa), BTopad (oCHOBHAf) — HakX NOMXOYKOH
IUTA CXKHUTaHHA.

5.1.4 TIpn c6opke YCTAHOBKH BCE COEIMHEHHS BBIONHAIOT BCTHIK
"CTeKJIO K CTEKTY" MpPH MOMOINM TONCTOCTEHHON 3TacTHYHOI pe3HHOBOMN
TpyOXH.

[TpueMHHK W XOMOTHIHPHUK NPOMBIBAIOT XPOMOBOH cMechblo, OIOJIAC-
KHBAIOT AUCTHILIMPOBAHHON BOJOM, 3THNOBBIM CITMPTOM H BBICYIIHMBa-
T,

5.1.5 Jns mpoBepKH YCTaHOBKM Ha FepMETHYHOCTb K BHYTpeHHeH
TPyOKe XOoInIMILHUKA MPHCOCIMHAIOT O0apGoTepHoe ycTpoiicTBo (cueT-
YMK MY3BIPLKOB IO 1. 2.9) M mponyckaroT kuciopon (1—2 mysblpbKa B
CeKyHJy), He BKo4ad oGorpeB medeH ¥ 3aKpHIB OTKPBITHIA KOHell cHeT-
YHKa Iy3sIPbKOB C IIOMOIIBIO PE3HHOBOH TPYOKH CO BCTABICHHOH B Hee
CTEKHHON Nanouxoil. B repMernuHoii cHcreMe yeped 3—4 MHH TOK
KHMCIopoaa 4Yepes YCTaHOBKY (nmapoobpasyloiuas Konba oTcoemiHEHa)
JIOJDKEH MpeKpaTuThes. Ecmr sTo yclnoBue He obecrieddBaeTcs, YCTaHOB-
Ky MPOBEPAIOT HA repMETHYHOCTL Mo 4acTaM. [locle ycTpaHeHHS HeHc-
NpaBHOCTH COOPaHHYI0 YCTAHOBKY BHOBb MNpPOBEPSIOT HA [epMETHY-
HOCTb.

5.1.6 HarpeparT ocHopHyio nieub 10 (1000+5) °C, BcrioMoraTemmHyro
zo (30015) °C.

PynoH 13 MenHOH CeTKH BCTaBILTIOT HYepes BXoHOI KoHell TpyOku 1114
rasnpuKalEy 4 NpoTaIKHBaOT IPOBOIOKOH (M. 2.4) B LIEHTP BCcroOMoOra-
TenbHO# neud. TlpomyckaroT Bojy uepes xonomumbHUK (mm. 2.1.5). Tlpu-
COETUHSIOT Mapoabpaiyrollyio Konby ¢ IIOMoUIbIo JaporpoyYHoil MpobKH
M3 AKPUITOHUTPHIA HIH XJIOpoMpeHa.

HarpesaroT nmapooGpasyrouyro koaGy (. 2.1.1) ¥ B yCTaHOBKY BIyC-
KaloT rap B TedeHHe |0 MM, IJIS OYHCTKH ee Iepejl aHAIN30M Nap oM.

YIansmoT DUCTHUBIT U3 Kol6bl (MphemHuka) (1. 2.1.6) o BhIHAMAIOT
PYIIOH M3 MeHOI1 ceTkH. TIpH cepUHHBIX HCMBITAHHSAX HE CIEXYeT MPOBO-
IMTh OYHCTKY YCTAHOBKH MEX/Ty OTACTbHBIMH aHaTU3aMH.

5.2 IoaroTroBKa YCTAHOBKH /Il AMCTHIIISLINIL

YeTaHOBKY I JMCTIVDLILH COOHPAOT B COOTBETCTBHH CO CXEMOIA,
TIpUBEleHHOH Ha PHCYHKE 2, H NPOBEPSIOT ee HA TepMETHYHOCTL. s
3TOTO K BHYTPEHHEH TPYOKe XOMOMIIbHIIKA NPUCOETHHIOT CHEeTUHK My-



3BIPBKOB (1. 2.9) ¥ NpoIycKaroT KHCNopo (1—2 my3bIpbKa B CEKYHY), He
BK/TIOYas HarpeB Ko/0bl Kpembaani H OTCOETHHHB Mapoolpasyloliyto
x016y. 3aKppIBAIOT OTKPLITbIA KOHEL CHETHHKA MY3BIPLKOB C MOMOIUBIO
PE3HHOBOM TPYOKH €O BCTaBAeHHON B Hee CTeKJIAHHO} nanoukoil. B rep-
METHYHOH cHcTeMe depes 3—4 MHH TOK KHCII0poJa TOJDKEH MPEKPaTHTh-
2. Ecii 3TOro He MpOMCXOIUT, YCTAHOBKY NPOBEPAIOT Ha TepMeTHYHOCTD
70 yacTaM. Ilocie ycTpaHeHHs HEMCIIPaBHOCTH cOOPaHHYIO VCTaHOBKY
3HOBb HPOBEPSIOT HA I€PMETHYHOCTD. [IponapHBaloT yCTaHOBKY IIapoOM
1epell BHITIOTHEHWEM CepUH onpefieniennii. [IpomyckaroT Bomy yepes xoi10-
TUbHUK (1. 2.2.5), HarpesatoT mapooOpaiyiomiylo kondy (n. 2.2.1) u
IPOIIYyCKAaIOT Nap Yepe3 YCTaHOBKY B TeycHHe 10 MHH. YIa/LIOT AHUCTUI-
9T #13 KONGBI (MpUeMHHK) (. 2.2.6). OnHaKO Becero 3TOro He cllefyer Ae-
18T MEXTy OTAETbHBIMH ONpeIelIeHHAMU.

5.3 [ToaroTroBKa HaBECKH /LIA I'a3uduKanMu

Hasecky TorumBa Maccoii 0,5 r ¢ morpemHocTbio He 6omee 0,0002 r,
34TYI0 M3 TIIATENLHO NepeMellaHHOW MpoObl, TOMEINAKT B IpEIBapH-
‘€IbHO NPOKAJICHHYIO 0 TNMOCTOSHHOH MacChl H B3BCLICHHYIO JOJOYKY
1. 2.1.4), B KoTopoii NpeaBapUTEIbHO ¢ MorpemrocThio 0,01 T B3BEIIEHO
1,8 T cMelnaHHoOr 0 KatamizaTtopa (1. 3.2). TorumBo paBHOMepHO paclipe-
0T o AHY JIOJOYKH H COAEPKHMOE TIIATEINBHO IMEPEMEIIHBAIOT
‘TEK/ISHHOI1 IIaI0YKO#l; BHIPABHURAKT IOBEPXHOCTh OCTOPOXHBIM I10-
‘TYKMBaHHEM I10 JIOJOYKE M MOKPBHIBAXOT €llle POBHBIM Cll0eM CMEIIaHHO-
"0 KaTaa3aTopa. 3aKphIBAIOT N0JOYKY MENKO MITATHHOBOH ¢eTKOIl MM
(pemHHeB0H TKaHbIO (11. 3.14). MOXHO HCIIOML30BATE HaBecKY TOMIMBA
4accoit ot 0,1 10 2,0 r ¢ morpeiuHocTso He 6otee 0,0002 .

Ecm Macca HaBeckn MeHee 0,5 I', TO KONMHYECTBO CMEINAHHOIO KaTa-
M3aTopa MpOINOpIHOHATbHO yMeHbinaercs. IIpu HaBecke Gomee 0,5 r
yBEITIUEHET MAcChl CMEILIaHHOI O kaTalu3aTopa He TpedyeTcd.

6 MPOBEAEHHUE AHAJHN3A

6.1 Tasnduxaumn npodnr

6.1.1 YcranoBky A rasuguxalMy (CM. pucyHok 1) npusBoJaT B pa-
Govee cocToAHHE:
- TEMIepaTypy BclloMoraTelbHOM Nevl ycTaHapmisatoT (300+5) °C;
- TEMIIEPATYPY OCHORHOI I€YH YCTaHAaBIUBAIOT B 3aBHCHMOCTH OT
BHJa HCCTeLyeMOTo TOIUTHBA:
(8501+5) °C mng nmopnepxaHUg YCTOMYHBOH peaKUHH pa3NoXeHHA
TOTIHB,
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(1650—1100) °C s TpyaHOpa3iaraeMoro TOIUMBAE.

ITonoxenue neveii He MeHsieTcs B Te4EHHE BCET0 aHaAMI3a.

6.1.2 B xounyeckyo konby (npuieMHux) (n. 2.1.6) Hamusarot 50 cM3
pactBopa cepRoil Kucnorhl (n. 3.7). Konell BHyTpeHHel TpyOKH Xono-
IMIILHIKA JOJDKEH ObITh Ha | cM HOrpYXEH B MOIJIOTHTENBHLIH pacTBop
CepHOH KHCTOThI.

6.1.3 B Tpybky mms rasudukalMe co CTOPoHbI, oOpallleHHOH K Oapo-
obpa3syrowmtei Konbe (1. 2.1.1), MoMEIMAIOT ¢ MOMOIIbI NpHcRocodIeHU
(n. 2.4) B ueHTp paboucii 30HBI OCHOBHOIT ITeYyy JOJ0UKY ¢ HABECKOH, a B
LIEHTP BCTIOMOTATEILHOH Me4n pyNIoH H3 MeOHoH ceTKU. [loacoemHusmoT
napoodpasyrouyto koidy (. 2.1.1) H npomyckaloT nap uepe3 YCTaHOBKY
co CKOpocThbio 3 cM3MuH. CKOpOCTh PeakilHH ONpelciseTcd CKOPOCThIo
0ap6oTHPOBAHHA ra3a Yeped KHUCAOTY B NpHeMHHK (1. 2.1.6). Tlpomoin-
XKUTeApHOCTh Tazuduxauud npu (850+5) °C — 0,5—1,0 4, a nipu
(1050—1100) °C — 1,5—2,6 4.

JUCTWUIALMIO BEIYT [0 TeX IOp, M0Ka He MPCKpaTuTed obpaloBaHHe
rasa H B mpUeMHHKe cobepercs He 6onee 300 cM3 TUCTUIIIATA.

6.1.4 TTo okOHYaHHH JUCTHUISLKI aMMHAKa YBEJIMYHBAIOT MOTOK I1a-
pa, OIYCKalT NPHEMHHMK TakHM oOpazoM, 4yToObl BHYTpeHHAd TpyOka
XONOMILHHKA HE Kacadach [MOrIOTHIETbHoro pacTBopa. [IpomorvkanT
coOupaTh B [IPHEMHHUK KoHIEHcAT (3-—5 cM3), IpoMbIBast TeM caMbIM YcC-
TaHOBKY I ra3uUKalliK 0T KOHIACHCaTa.

6.1.5 BpIximo4aloT HAarpep, OTCOSAMHSIOT MapooOpasVIOILYIo KOoToy
U C [MoMOUBI0 KPIOYKa M3 XXapoNpoyHOoH POBOTOKH BBIHHMAKT pY-
JOH MEIHOH CeTKM H ToH0uKy. JloJouky oCBOoOOKIAIOT OT COLEPAH-
moro. IIpn oOHapyXeHUH HecrOpeBINHX YacTHI[ TOIUIMBA aHadM3 Fo-
BTOPSIOT.

6.1.6 TIpu npoBeieHHH cepUH aHAHM30B I10OC/e OKOHYAHISA rasH¢HKa-
HMH OJHOIt Npobbl BKMOYAIOT HarpeB napoobpasylowei Kosbbl, moMe-
LAIOT PYJI0oH MEAHOH CETKH BO BCITOMOTaTeAbHYIO I1€4b, IPOIY CKAIOT Nap
Yepes yCTaHOBKY B TedeHHt 10 MHH. JIICTIUINAT U3 NPIEMHHKA Y4 BEOT.
YcTaHoBKa rocne 3Toro HaxoaMrcsd B pabodeM CoCTOSHHH Y roToBa LT
nApoBeNeHNs rasH(UKalMH clexyloleii Ipoobl.

6.2 JHcTH/LIRIN

CoaepxuMoe KOHHYECKOH KoJIObI (IpHEMHHKA) KOJMUYECTBCHHO nepe-
HOCAT B JMCTHUIALIMOHHYI0 Konby (xonoy Kevempaang) (. 2.2.2), cHab-
KEHHYI0 KamelbHo#l BOPOHKOH M KareyjjoBHTENEM, KOTOPbIH MpHcoe-
MHSIOT K XONOJMILHIKY (M. pHCYHOK 2). KoHHYecKylo Konfy ormonac-
KHBAIOT HECKOAbKO pal MUCTILLTMpOBaHHOH BOMOH H3 MPOMBIBANIKIL
(n1. 2.8), cnMBast IPOMBIBOYHBIE BOMBI MEpe3 KaneJbHYIO BOPOHKY B TY Xe
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konby Keemppang. Konen Tpy6kn XoJoMIbHIKA ITOIPYkaloT Ha | cM B
MOTNOTHTCNBHBIA pacTBOop KOHHAecKoi KonmObI (mpueMHHKA) (11.2.2.6), B
KOTOPYIO MPEABAPHTEILHO HAMMBAXOT NMUNETKOH (11.2.5) 2 cM3 HachicH-
Horo pacrsopa 6opHoii kneroTH! (1. 3.3), 2 cM? Bojioro pacTsopa aM-
MHaka (n. 3.5) M 4eTbipe KaIUM CMEIAHIIOr0 PAcTBOpPa WILTHKAaTOpa
(n. 3.8) u pasbapaaot oot mo 30--50 cm3. CobpaHuyio ycTanoBky
(cM. pHCYHOK 2) MPOBEPAIIT Ha EPMETHYHOCTL 10 1.5.2.

Ilomkmouns K ycTaHOBKe MapooOpalylomyo KolGy, HanMBaloT B
JUICTWIIIMOHHYIO K00y 4Yepel KarelbHylo Boponky 20 cM? pacTBopa
TUIpoKcHaa HAaTpud (M. 3.4) M NPOMBIBAIOT BOpoHKY BomoH. OOGmmii
00beM KHAKOCTH B JCTWUDIHOHHOR Konbe (mpumepno 300 cm3) He
JOJDKEH MPEBBINATL ITOJOBHHBLI BMECTHMOCTH KOIOBI, HMHAa4e MOXCT
ITPOM30HTH BCIICHWBAHME ¥ Iepebpoc KUMKocTH. [1yckaloT ToK BOJBI B
xonoaapHHK. CofepkuMmoe KonbObl IS JUCTHUILHKM HarpeBaloT o
KuneHus ¥ reperodaoT 100—150 cM? kumaKocTH B npHeMHHK. Bo BpeMs
OTrOHKH CTIEIRT 34 TeM, YTOOB! HIAKOCTh H2 NPUEMHHKA He MOAHWUMA-
jack B TPYOKy XonoJWIbHMKA. JUCTWULAIMIO ITIPOBOJAT B TEYCHHC
15 MuH, cyuTasg ¢ Hayana KOHAECHCALMU BOAHOrO Mapa B XOJONMILHU-
Ke, TaKuM 0DOpazoM, yToObl B TeueHHe | MHWH MOIYWHTh 3 cM3 JHCTHILII-
Ta. [1o oKoifYaHHH OTrOHKH aMMHaKa, He rpekpaugas oforpera xonbsl
I THCTHUBILWH M TIOJa4M Iapa, OIyCKaloT Kouby-fpUeMHHK Tak,
4ro6LI KOHEIl TPYOKH HaXOJMICA Ha PacCTOAHHM MpHMepHO 2,5 M oT
TIOBEPXHOCTH XHOKOCTH H NPONOIDKAIT JACTHWDLIIMIO Cle B TEU4EHUC
IM#H, TpOMBIBAA TeM caMbIM YCTaHOBKY IiA AHcTWUNUMH. ComepixH-
MO€ IPHEMHHKa JI0JDKHO OcTaBaTbhes XoJdomHeIM. IlpekpainaroT oborpes
KostObl A4 JUCTIUILMH U napoobpasyiomeil KonObl, IPOMBIBAIOT BO-
Joii M3 NpoMBIBAJIKH KOHeLl TPYOKH XoJIoJWIbHHKa, coOMpasd [pOMBbl-
BOYHBIE Bo/bI B IpHeMHHK. O6uIMif 06beM KUIKOCTH B NPHeMHHKe He
JOJDKEH npeBbnuaTh 200 oM3,

6.3 TaTpyloT aMMuaKk, HaxoJdluMiicd B JUCTHIIATE, PAcTBOPOM cep-
HOH KHCToTH (1. 3.6) Mo Tex mop, MoKa pPacTBOP HE HW3MEHHT SPKO-
3EMEHYI0 OKpacKy Ha cepo-cTallbHylo. Ilpu JambHefimieM po0aBiIeHHH
Karelk KHCIOTh pacTBOP cTAHOBHTCA TeMHO-KPACHEIM (Kscilas cpelia).

6.4 KoHTposibHOE HClIBITAMNE

Konurponpnoe HcnbiTagie MpoBOJAT TOYHO Taxxke (nn. 6.1--6.3), Ho
BMecTO poOnI TorumBa uenorm3yioT 0,1 r rpadura (1. 3.9) 11 sHeceHUs
TNIOTIpaBKY B pe3yiIbTaT aHalH3a.,

ITpy ucnomb3oBaHUHK HOBOH NAPTHH OMFHOI0 H3 PEAKTHBOB HIIHM 3aMe-
He 0JHOH M3 YacTeli YCTaHOBKH JUIA ra3HpHKAUMH H JXUCTIIILNHH KOH-
TPOJILHBIH OTLIT NOBTOPSIOT.
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7 OGPABOTKA PE3VYIIBTATOB
7.1 MaccoByro oo a30Ta B aHaJIHTHYECKOH Mpobe TorumBa (N°) B
NPOIEHTaX BLIMHCIIAOT IT0 dopMyite
_28c:(Vi~Vy)
m s

N° 0]
rae 2,8 — xoadduiyenT, YMCIIeHHO paBHBIH Macce a30Ta, COOTBETCT-
Bytomiedt 1 eM® 0,005 Mo/’ pacTBopa cepHOH KHCTOTHI, T (CM. TpHIio-
XKeHHe A);
¢ — KOHIGHTpallHsi pacTBopa cepHoM KuciroTel (. 3.6),
MoTb/mM’;

V| — o6mbem 0,005 Momb/mv’® pacTBopa cepHoit KuciIoThi (1. 3.6),
H3pacXoJoBaHHbIH HA THTPOBAHHE IIPH NMPOBEACHHM HCIIBITAHASA TOIUH-
Ba, cM3;

V2 — o6vem 0,005 Moms/ M3 pacTBOpa cepHO#t kucaoTs! (1. 3.6),
W3pacXoJOBAaHHLIH Ha TUTPOBAHHE NPH MNPOBEJCHHH KOHTPOJBLHOIO
OIBITA, CM3;

m —- Macca HaBEeCKH TOIUIHBA, I

7.2 PesyibTaThl, NpeHIOUTHICILHO CPEAHEE 3Ha4YeHHE JBYX OIpele-
neHnit (11.8), npeacraBmoT ¢ ToyHOCThIO 40 0,01 Y.

7.3 Ilepecuer pes3yIbTaToB ONpEISHeHUS COACPXKaHHS a30Ta Ha Opy-
I'He coCcTOSHH TorumBa nposojaT no F'OCT 27313.

8§ TOHHOCTb METOJA
Ta6nuua 1
MakchMaIbLHO HoNYCTHMOE PACXOXICHITE MEXKAY Pe3yAbTaTaMl
OnemeHT ;U1 OIMHAKOBOL'O COAEPMALHS BIIATH), alc. %
Cxommocts Bocnpounssomimocts
(B onHoli aGopaTopun) (B pa3HpIX n1abopaTopHAX)
Asor 0,05 g,10

8.1 CxomumocTs

Pacxoxaenue MexIZy pesyTbTaTaMH IBYX OMNpeacicHuH, BLIMOMNHCH-
HBIX B OJHOM H TOH Xe¢ Ja0opaTOpHH, OHHM JNTabopaHTOM, Ha oTHOII 1l
TOH XK€ annapaType Ha NPEACTABHTENLHEIX HABECKaX, BIATBIX U3 OJHOM 1
Toif Xe aHamITHYecKoil poObl, NPHIHAIOTCA JIOCTCBEPHbIMIE (C TORCpH-
TeJIbHOM BepoATHOCThIO P=0,95), ecln pacxox/IeHHe MexkLy HIIMH He fipe-
BBIUIAET JIOTYCTHMOTO THa4eHNd, yKalaHHoro B Tabmiue 1.
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8.2 Bocnpom3poanMocTh

Pe3ympTaThl AByX aHaNH30B, BLIIOJHEHHBIX B Pa3HBLIX JIaGopaTopHax
Ha MpeACTaBUTEIBHBIX Mpolax, B3ATHIX OT 0JHOI M TOMH e IIpoOkI, NpH-
3HAKOTCA JOCTOBEPHLIMH (C NOBEPHTEILHOM SepodTHocThIo P=0,95), ccrm
PACXOXJICHHEe MEXTy HIMH HE NpEBbINAeT FOMYCTHMOIO 3HAYCHH!, yKa-
3aHHoro B Tabmuue 1.

8.3 Ecy pacxoskpenne MExIQy pe3y/bTaTaMH ABYX OIpefieIeHHl npe-
BBIACT 3HAYCHUA, IIPHBE)ICHHbIE B Tabue |, To NPOBOJAT TPETLE OII-
pelielicHye. 3a OKOHYATENbHbIA pe3yIbTaT NPUHHMAIOT cpeaHee apH(Me-
THYECKOE 3Ha49eHU: IBYX Haubonce GIMIKMX pelyJbTATOB B Tpenerax
JOMYyCKaeMBIX PacXoXICHUIR.

8.4 Eci pe3yibTaT TPETbEro ONpeAecHHS HAaXOUTCH B TIPEAENax
JOIyCKaeMbIX pacXoXXICHHH N0 OTHOWIEHMIO K KaXI0My H3 JBYX Tpelpi-
JYIIHX, TO 32 OKOHYATEILHBIH Pe3ylbTAT aHAM3a IIPUHHMAIOT CperHee
aprdMeTHIECKOE 3HAYEHHE Pe3yILTATOB TPEX OTpeneNIeHHIA,

9 OPOPMJIEHME PE3YJbTATOB AHAJIU3A

[IpoTokon anami3a M0JLKEH COACPKATDh CIIETYIOLIHE aHHbIE:

a) HauMEHOBaHHE H aJpec 3aKa34duKa;

6) HaUMEHOBAHHE H XaPaKTEPUCTHKY HCTIBITHIBAEMOT0 NPOAYKTS;

B) CCBLTKY Ha NPHMEHAEMbII METOT;

) pe3yabTaThl alalH3a;

A) 0cOOEHHOCTH, 3aMe4eHHbIe IIPH NPOBEJEHHN aHAIH3A;

€) ONepalilK, He UPEXYCMOTPEHHBIE HACTOAINM PYKOBOIAIIHMM JOKY-
MEHTOM HIH He00A3aTeAbHbIC |

X) JNAaTy npoBeNcHHs aHalM3a, (aMHIMH M IOMIHCH PYKOBOIMYENs
1260paTOPHH H JIML, (POBOAAUIMX S8HAUS.



IMPHUJIOXKEHHE A
(cripaBoyHOE)

BBIBEJEHHUE KO3OOPULNEHTA, HCIIOJAB3YEMOT'O
TIPH PACYETE A30TA

. 2:[N}-c 2-14,006-¢
1 cM3 cepHOii KHCIIOTBI COOTBEICTBYIOT WH
aroTa, rae [N] — aToMHBIii Bec azoTa. 1000 1000
O6beM cepHOI KHCIIOTHI, HCIIONB3yeMOM IJIS HeHTpaIM3allHH BbIIE-
JIEMOro aMMHaKa, paBeH (Vi~V2), cM3,
TaxuM o6paszoM,

N=(\~-Vp)-

2:14,006-c 100 _28-c:(M=V)) .o o (A1
m T

1000 m
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MMPUJIOXXEHHE B
(cipaBo9HOE)

IMTEPEYEHD

HOPMATHBHLIX AOKYMEHTOR, HA KOTopbie HMeloTes cebimck B PJY 34.44.207—97

Ofboagadenye 4 Haumedosarus H/J

Howuep mysxTa, MOMITYHKTA,
TPWIOKEHUSA, Ha XOTOPbIH

YHe CFaHIbI M YTOmLHEle GpUKeTsl. MeTomp! 0T60pa u noaro-
TOBKH 11po6 i a6 opaTopHbIX HCIBITAHHA

JXaHBI CCHUIKH
1 2

T'OCT 83—79 Harpuit yrnexucnsiii. Texnuueckne yemoBus 3.2
FOCT 1770—74 Ilocyna Mepsas xabopaTopHas CTEKIAHEAN. 27
IGOMAIpLE, MEH3YDXH, Kon6bI, MpoGHpKH. Texunyeckue ycio-
BUA

I I'OCT 3760—79 Ammuax pomusii. TexHHYeCKHe yCITOBUA 3.5

}
T'OCT 3773—T72 AsmoHuii xmopHcrsiid. TexHHYecKHe yclroBus 3.5
I'OCT 4204-—77 Kucirora cepHas. TexHUYECKHE YcnoBHA 3.6;3.7;3.11
IOCT 4220—75 Kanuii npyxpoMoBoKHCabIf. TeXHHYECKHE 5.01
yoIoBUA
I'OCT 4328—77 Harpnii rumpooxucs. Texnuueckue ycioBus 3.2;34
I'OCT 4526—75 Maruus oxcka. Texunyeckue ycaosus 32
I'OCT 4919.1—77 Peaxtussi H ocofo yucrsie Belilecrpa. Me- 34
TOMB] IPHCOTOBACHHA PACTBOPOB HHAMKATOPOB
I'OCT 5396—77 Top$. Metompt or6opa npob 4.1
I'OCT 5583—78 (MICO 2046—73) Kuenopon raszcobpasHeii 3.12
TeXHAYCCKHI ¥ MEMUIUHHCKHI. TeXHHYeCKHE YCIOBHA

"I TOCT 6709—72 Bona gucTwiaupobadHad. TexHuveckye yc- kN |
TOBHA
I"OCT 8677—76 Kansunii oxcup. TeXHHYECKKE YCIOBHS 3.2
I'OCT 9147—80 Ilocyna 1 oGopymosaHHe 1abopaTopHLIE 2.1.4
papdoposrre. Texundeckne ycnoBus
I'OCT 9516—92 (ACO 331—83) Yroms. Meton fipAaMoro se- 4.3
COBOTO ONpeResIcHNA BJIarK B aHATUTHYecKoil nipoe
TOCT 9656—75 Kucntora Gopuas. TexHHYecKHE yeToBHS 33
I'OCT 10742—71 Yrmm Gyphle, KaMeHHbIE, aBTPALHT; ropro- 4.1
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I'OCT 11303—75 Topé u npoayxrsl ero ucpepaborxu. Meron 4.1

OPHI OTORJIEHUA aHAJIHTHYECKHX Npob

I'OCT 11305—83 Top$. MeTonp! onpensneHns BIaru 4.3

TOCT 18300—87 CnupT STHIODKIH pEXTHPHUKOBAHHLIfA TeX- 3.10
HAdecxuif, TexHuyecxue yeIoBya

T'OCT 23083—78 Koke XaMEHHOYTOIbHEI, NEKOBRIA N Tep- 4.1

MoaHTpanMT. Metoap: 0T6opa H NOAroTOBKYH ITpof It HeTsI-

TaHuil

T'OCT 24194-—88 Becsl naopaTopHsle 0f1mero HasHAYCHUA U 2.3

obpasiossie. ObuHe TeXHUYECKHE YCTOBHA

T'OCT 25336—82 ITocyna n oGopynopaHue naboparopHbie
CTEXUIAHHbIE. THIEL, OCHOBHLIC TAPAMETPSI U PaIMEPEI

2.1.1; 2.1.5; 2.1.6;
22.2—227;2.29

I'OCT 27313—89 Tommso TBepace. OGo3HAYCHHS aHATHTH- 7.3
qeckux noxasareneii 1 opMyNLI flepeceTa pe3ynLTATOB aHa-

X34 JUIA PasSTKYHLIX COCTORHHUA TOINHMBA

TOCT 27314—91 (MCO 589—81) Tommso TRepRoe MHHe- 43
panbHoe. MeTom1 onpeeseHHs BIary

T'OCT 27589—91 (ICO 687—74) Koxc. Merox onpeneseHus 4.3
BIlary B aH&IHTHYecKol npobe

TOCT 28227--91 (MCO 835-1—81) ITocyna naboparopHas 25
crexiHHaA, [Iunerxu rpagyuposasnskie. Hacrs 1. ObuHe Tpe-

GoBaHUA

TY 6-09-4471—77 Mommbaen (V]) oxenn (Moma6aeHoBb1A aH- 3.2

ruapua, Momibaes (VI) oxMch) XHMHYECKH THCTBIH, YHCTHIH
IUIA aHANHU30B H YHCTLIH
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