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BHECEH TocyfapCTBeHHbIM KOMUTETOM Y KpavHbl MO CTaHAapTM3aLmn, MeTpoiornu u ceptutmka-
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FOCT 4790-93
(NCO 7936-92)

M EXTOCY.APCTUBEHHEBbB # CTAHOAPT

TOMNNMBO TBEPAOE

OnpefeneHne 1 NpefcTaBeHve nokasateneid GpakLMOHHOIO aHanusa.
O6uime TpeboBaHMA K annapatype M MeToguke

Solid fuel. Determination and presentation of float and sink characteristics.
General directions for apparatus and procedures

[ata BeefieHns 2002—07—01

1 O6nacTb NpUMeHeHus

HacTosAwwmii cTaHAapT ycTaHaBNMBaeT 06LiMe Tpe6oBaHUs K annapaType W MeToguke QpakLMoHHOIO
aHasn3a TBEpPLOro TOMMMBA M NPOAYKTOB €ro 060raLeHus.

CyLHOCTb METO/a 3aK/H0UYaeTCs B PacCMOoeHMI UCCNeAyemMOoro TonaMea Ha gpakumu (o NAoTHOCTK)
4Ns onpejeneHns ero pakyMoHHOro COCTaBa.

2 HopmaTtuBHbIe CCblNKK

B HacTosALlem cTaHfapTe MCMONb30BaHbl CCbIJIKW Ha Crefytoline CTaHAapThbl:

FOCT 147—95 (MCO 1928—76) Tonnuso TBepgoe. MeToja onpesfeneHUs BbiCLel TeNOTbI CropaHus
U BbIYNCNEHWNE HU3LENA TenaoTbl CropaHus

FOCT 2093—82 Tonnuso TBepgoe. CUTOBLIV MeTO4 ONpeAeneHns rpaHyoMeTpUYEcKoro cocTasa

FOCT 3134—78 Yaiit-cnupuT. TexHU4yeckune ycnosus

FOCT 4529—78 LIMHK XN0OpUCTbIA. TeXHUYECKNE YCNOBMSA

FOCT 5955—75 bBeH30/1. TexHu4eckmne ycnosus

FOCT 8606—93 Tonnueo TBepAoe. MeTofbl onpefeneHns cepbl

FOCT 9805—84 (MNCO 334—92) CnupT N30MNPONUNOBbIA. TEXHUYECKNE YCIOBUS

FOCT 9815—75 Yrnm 6ypble, KAMEHHbIE, aHTPaLWT 1 roptoyne cnaHubl. MeTog 0T60pa NNacToBbIX NPo6

FOCT 10742—71 ¥Yrnn 6ypble, KAMEHHbIe, aHTPaLMT, FOploYMe CnaHubl U YroabHble 6pukeTsl. Me-
Tofbl 0T6OpPa U NOATOTOBKM Npo6 A1 NabopaTOPHbIX UCMbITAHWIA

FOCT 11014—81 Yrau 6ypble, KaMeHHble, aHTPaLUT W TFOPlYME CNaHLbl. YCKOPEHHbIA MeTog
onpegeneHuns Bnaru

FOCT 11022—95 (MCO 1171—81) TonnuBo TBepAoe MUHepanbHoe. MeToabl onpefeneHns 30/b-
HoCTK

FOCT 11055—78 Yrnu 6ypble, KAMEHHbIE W aHTpauuT- PagnaunoHHbie METOAblI OnpeaeneHns 30/b-
HOCTH

FOCT 18481—81 ApeOMeTpbl U LUAUHAPLI CTEKNAHHbIE. TEXHUYECKNE YCNOBUA

FOCT 20288—74 ¥Yrnepof YeTbIpeXXA0pUCTbI. TeXHUYeCKue ycnosus

3 MeTog oT6opa npobd

3.1 Anda hpakyuMoHHOro aHanmn3a oTéupatoT Npobbl B cooTBeTcTBUM ¢ TOCT 10742 mnn FOCT 9815.
3.2 B 3aBMCMMOCTM OT pa3mepoB KYCKOB Macca npob ans pakLMOHHOIO aHann3a fo1XHa COOTBeT-
CTBOBaTb YKasaHHO B Tabnumue |.

W3paHne odrumanbHoe



FOCT 4790-93

Ta6nuua 1
Pa3mep KyCKOH. MM. He 6onee Macca npo6bl 319 ¢ppakymnoHHo aHanusa, KI, He meHee
100 (150) 50
50 Ys)
25 13
13 6
6 3
3 2
1 0.5

MpumcuaHWc—/Ana GpakLMOHHOTO aHa/n3a TON/IMBa Pa3MepoM KYCKOB, HC YKasaHHbIM B TaG/nLe, Maccy
Npo6bl ONPeAensoT HO 6NvKanLLeMy 60MbLLIEMY pasmepy.

O6wyto maccy npobbl Ans ppakyMOHHOTro aHanusa JI/, Kr, BbIUMCAAOT No popmyne
=N
n=n1()0, (1

rge T, — peKoMeH[yemas macca HauBbICLIEro Kiacca KpyrnHocTu (cornacHo tabnuue 1), Kr;
/9, — BbIXO/, HAMBbICLLErO Knacca KpynHocTu. %.

4 TlogrotoBka Npobbl K (hpakLUMOHHOMY aHanzy

4.1 N3 npobbl, 0TO6paHHON B cooTBETCTBUM C 3.1, NpeaBapuTensHo oTcemsatoT no FOCT 2093 Kycku
pasmepom 6onee 100 (150) MM, a 3aTem pacceMBalOT Ha KNaccbl, NOANEXALLME PaCcC/MOEHUID, U MNpu
Heo6X0AMMOCTM COKpaLalT 40 MacChl, yKa3aHHON B 3.2.

4.1.1 CokpalleHne npob TonaneBa NpPOM3BOAAT MOPLUOHHLIM METOAOM WA —[Ans TONAMBa Kpyn-
HOCTbIO 25 MM M MeHee —C MOMOLLbIO PUDIEHOTO AENUTENS.

Mpu NOPLMOHHOM MEeTOAe COKpalieHWs COBKOM WAW NI0NAaToOi LUMPUHOWA He MeHee 1.5 pasmepa
MaKCMManbHOro Kycka TOMnnBa nocnefoBartesibHO 0TOMPaloT No NepUMeTPy OCHOBaHWUA NPOO6bI, HACbINaH-
HOW Ha POBHYI M/OWAAKY, MOPLMU B COKpALLEHHY Npoby u B 0TxXoAbl. KonnyecTBo mopuuii B COKpa-
LLleHHO npobe JONMXKHO 6bITb HE MeHee 32.

Mpumep

MmeeTcs npoba knacca 13—100 mm mMaccoid 160 kr. Mo Tabnuue 14ns opakLMOHHOIO aHann3a 3Toro
Knacca Heobxoauma npoba maccoii He meHee 50 kr. Mpoby MOXHO cokpaTuTb B 3 pasa (160 ; 50 * 3),
[ 3TOr0 MEepBYH MOPLMI0 NMOMELLAT B COKPaLLEeHHY0 Npoby, BTOPYHO W TPETbO MOPLUA — B OTXOAb,
4eTBEPTYHO MOPLUMO — CHOBA B COKpALLEHHYI0 Mpo6y 1 Tak fanee 40 3aBepLUEHNs COKpaLleHus.

4.2 TMpw npoBefeHUN PPaKLMOHHOIO aHann3a TONAMBA C HUXKHUM npegenom kpynHoctn 1(0,5) mm
MU MakcMMmanbHOM KpymHOCTbl 6Gonee 25 MM npoby npeaBapuTeNbHO PaccemMBaldT Ha CUTE pasMepoM
0TBEPCTUIA He 6onee 25 MM.

4.3 TMpoby Tonnuea ¢ pasmepomM Kyckos 6onee 1(0,5) Mm nepef paccnoeHuem obecluiiamMmnmeatoT
unn (nocne npeABapuTeNbHOr0 NOACYLWNBAHNS) 06eCnbiNNBAIOT.

4.4 CywKy nNpousBOAAT Ha BO3A4yXe WAW B CyWUNbHOM wkagy. [Ana 3Toro npoby HacbinawT Ha
NPOTUBEHb CI0eM He 60/1ee BYKPaTHOro MakCMMasbHOro pasmepa Kycka, a fins Tonjausa pasmepom KycKoB
MeHee 3 MM TOALMHA CN0A [O/MKHA 6bITh He 60nee 10 mM. Mpu NOACYLIKE B LWKady NPOTMBEHb yCTaHaB-
NVBAOT B NpPeABapUTENbHO HarpeTblii CYWWAbHbIA LWKag M NOACYLWMBAKOT MpU TemnepaType He Bbille
(40 £ 5) *C (mefneHHas nofcyLwka) unun He sbiwe (100 +5) *C (yckopeHHas MOACYLIKa) 40 ypaBHWUBaHMUA
MaccoBOW [ONK Bnaru B Npo6e ¢ aTMOCHEPHOI BNAXHOCTbIO.

Ecnn HO npobam onpefenstOT TEXHONOMMYECKMEe CBOMCTBA TOM/AMBA, HA pe3ynbTaTbl ONpefeneHuns
KOTOPbIX BAUAET MOBbILEHHAA TemnepaTypa, TONANBO AO/MKHO NOABEPraTbCs MeA/IeHHOW MOACYLLKE.

4.5 O6ecnbinnBaHne NPOM3BOAAT OTCEBOM YacTuL, TONAMBA pa3Mepom 3epeH MeHee | (0,5) mm.

4.6 O6eclwnamnmBaHue NpoBOAAT B Bauke ¢ ceTyaTbiM LHOM, MPOMbIBas NPo6y BOALOW Haj BOPOHKOWA
WK Norpyxas Heckonbko pa3 6a4ok B 6ak ¢ BOAON. OTMbITbIN WaM 0TCTanBaloT (MpU 3TOM AONYCKaeTCs
NPUMeHATb MNOKYNAHTBI), COBMPAOT U CyLIaT 40 CbiMy4Yero COCTOAHMUSA, a 3aTeM NOABEPralT KOHTPONbHOM
CYLUIKe, KaK yKa3aHo B 4.4.
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FOCT 4790-93

4.7 LWnawmbl TwartesbHO cobupaloT, B3BELUMBAIOT W C MOMOLLbLIO Ae/IUTENSA BblAENAOT Npooy.

4.8 Tpu Heo6X0AMMOCTU pacc/NoeHns Tonnuea pasmMepom 3epeH MeHee 1(0.5) MM maccy, oTAeneH-
HYI0 B COOTBETCTBUM C 4.1 C NOMOLLbIO AeNnTend, COKpaLlaloT B COOTBETCTBMM C 3.2 1 NOACYLUINBAIOT, KakK
yKa3aHo B 4.4.

5 ®pakUMOHHbIA aHann3

5.1 TMoparoToBKa THXKENbIX XULKOCTeN

5.1.1 Ana paccnoeHus TonnuBa pasmepom 3epeH MeHee 1 (0,5) MM NpUMEHSOT opraHuyeckue
XWAKOCTU MAOTHOCTbI OT 1300 go 2600 kr/m\ a gna tonamea pasmMepoM Kyckos 6osiee 1 (0,5) mm —
pacTBOP XNOPUCTOr0 LMHKa NAOTHOCTbIO OT 1100 go 2000 Kr/mM’ 1 opraHn4eckme XUAKOCTU NAOTHOCTbHO
0T 2000 go 2600 Kr/m3 B Tabnuue 2 npuBefeHbl TUMOBbIE (hM3MUYECKME CBOMCTBA OPraHMYeCKMX XUAKOC-
Tei, NPUMEHAEMbIX 419 (PaKLMOHHOIO aHanusa.

5.1.2 PaccnoeHve npo6 6yporo yras npousBOAAT B TAXeNbIX XMAKOCTAX MAOTHOCTbi OT 1200 go
2000 Kr/mM3 roptoumx cnaHuee —oT 1100 go 2100 Kr/m3, KaMeHHbIX yrneit —ot 1300 go 2600 Kr/m3,
aHTpaumToB —oT 1500 fo 2600 Kr/m3c uHTepBasiom naoTHOcTU 100 Kr/m3,

Mpn paccnoeHMn ropryMx CnaHues M aHTpauMTa LOMNYCKaeTca NPUMEHSATb pacTBOPbl X/J0PUCTOro
LMHKa NAOTHOCTbIO He 60nee 2100 Kr/m3.

Mpu Kpuctanansauum xJ0pUCTOro LIMHKA PaccnoeHne AonycKaeTcsa NponM3BoAUTL B pacTBOpe, Mofo-
rpetom go Temnepatypbl 30—35 *C.

5.1.3 [4na ¢pakLMOHHOTO aHanM3a MOXHO NMPUMEHATb B3BECM TBEPAbIX YacTuL, B BOAHON cpefe, AN
Nony4YeHNs KOTOPbIX UCMOMb3YKT HEpPacTBOPUMbIE MaTepuanbl BbICOKOW OTHOCWUTEbHOW MAOTHOCTU U
COOTBETCTBYIOLLEr0 FPaHy/IOMEeTPUYECKOrO COCTaBa.

Tab6n nuna 2 —TuUNoBble (IM3NYECKME CBOICTBA OPraHUYECKUX XWAKOCTEN, NPUMEHSEMbIX 4151 (hpaKLMOHHOr0 aHanm3a

Mpepensl kune-

MapunanbHoe
HUS NAn Touka

OTHOCKM NMbHaA novi Baskocts npu 20 'C. faBneHue npu BocnnameHse-
Opranudeckum xugkocts NNOTHOCTb KME"Kﬂnap M-Na-c <m -H -c/m2) 20 'C. kMNa MOCTb
(100 KH/w2). 'C (kHm2)

Yait-cnnput* 0,77 Ot 30 go 200 - - Oa
BCH3nm-pacTeopuTenb

(aTa naka)2l 0.73 Ot 37 go 185 0.548 25,33 »
Tonyon 0.87 110,7 0.588 2.93 *
KepocuH 0,75 Ot 16510 230 1.365 011 .
o-Kevnon 0.88 1444 0.810 0.68
T-Kcunon 0,86 139.0 0.620 0.85 *
p- Keunon 0,86 1384 0.648 0.92 *
Bpomocopm (Tpu-

OPOM3aMeLLEHHbIN MeTaH) 2,79 150,0 2.152 0.60 Her

(npn 15 C)

TeTpabpomaTtaH (4eTbl-

PCXBGPOMMUCTBINA aueTuIeH) 2.96 239,0 12,000 0,01 *
YeTbIpexx/10pncTbIi

3TUNeH (TETPax/iopaTUeH) 161 120,8 1.000 183 .

B Cmecu napoB yaiT-cnvpuTa 1 BO3gyxa O4eHb B3PbIBOOMACHbI.
2) MpuMeHseMbIN 6eH3WMH-PaCcTBOPUTENb AN NaKa HC [OMKEH COAEPXaTb CBMHLA.



FOCT 4790-93
MepeyeHb NPUrOAHbLIX AN 3TUX LieNeil MaTepuanos npueedeH B Tabnuue 3.
Ta6nuuya J - Teepaple MaTepuanbl, NPUrOAHbIE 415 MOTYYeHNs BOAHON CyCneH3um

Onkocurcnsuan HoMHanbHbIV MepHmii
MMOHXTb

Martepuan MPeaeN KPYMHOCTU, MKM MpumeyaHune

ToHKOM3MC.ThUCHHasA nopogn  OT 2,4 10 2,6 250 OTX0fpl C yrneoboraTuTeNlbHO
thabpukn. CnaHHbl. UCMO/b3yeMble
L9 NPOM3BOLACTBA Kupnuya

OTx0fa NeHHoOW thnoTaumm OT 2,4 10 2,6 250

baput Ot 3,710 41 63 CepHOKWCAbIA 6apwid, ucnonb-
3yeMblii B MPOMBbILLEHHOCTH

MarHetut 5,0 38 B ToM Bufe, B KaKOM NpuUMeHs-
eTCA Ha yrneoboratuTesbHbIX (hab-
puyKax

deppocnnnupmii 6,0 38 VI3MenbYeHHbIA Unu aToMU3n-

POBaHHbIA CMas, COCTOAWMIA K3
85% Fcun 5%S

MprumeyaHuns

1 BceaTuTBEpAble MaTepuasbl MPUMEHSAOT BO OTAENbHOCTY UM B CMecsX. [ cTabmuam3aLym cyCcreH3nm MOXHO
MCNONb30BaTh GEHTOHUT.

2 MMpy paccnoeHWn Mo OTHOCWTENbHbIM MIOTHOCTAM 6onblie 1.5 BO M36ekaHWe Npobnem, CBA3aHHLIX C
BA3KOCTBIO CYCMEH3UMN, K U3MeNbYEHHOM Mopono Wan oTxofam (noTtaumm f06aBnsatoT Matepuan 60/bLUeil 0THOCK-
Te/bHOW NNOTHOCTY.

MopAagoK NpUMeHeHWS BOAHbIX CYCMEeH3WA aHafornyeH PeKOMeHLOBAHHOMY NOPAAKY paboTbl C
HeopraHuyeckummn pactsopamu. Ond yfaneHWs HaauMnWWX YacTWL, YTSXenuTens (pakuuu TLaTenbHO
NPOMbIBAKOT BOLOVA.

[na ToyHOro onpefeneHns NAOTHOCTU CYCNEH3WW NPUMEHAIOT Npu6op, KOTOPbIA AO0/MKEH ObiTb
oTKanmbpoBaH Ha Bofe npu Temnepatype 20 "C.

BogHble CyCMeH3UMU HETOKCWMYHbI U HeneTyyu, NO3TOMY OTnajaeT HeOoOXOAMMOCTb B BbITSXKHbIX
LKadax.

Ecnv npofyKTbl pacCioeHUs XOpPOoLWwo NPOMbIThI, TO HAYTO HE NMOBAMUSET Ha UX Ka4yecTBO. CycneH-
31N He peKOMeHAYeTCA MPUMeHATb ANn8 PakLUOHHOMO aHann3a TBepAoro TonAmMBa KpynHOCTbIO MeHee
4 mm.

PaccnoeHne KaMeHHbIX Yrfieid 1 aHTpaLuToB JONYCKAeTCA NPOM3BOAWUTL B XMUAKOCTAX ABYX W 6Gonee
NAOTHOCTEN C NOCNeAyroW MM onpeaeneHneM NoMHOro PpakLMOHHOro cocTaBa pacyeTHbIM nyTem (Npuno-
XeHue ).

[JonyckaeTca Npon3BOAUTL (DPaKLLMOHHbLIA aHanM3 He Mo BCeM yKa3aHHbIM MJOTHOCTAM, a TakXe B
XNAKOCTAX C MHTepBanoM naoTHocTh 50 kr/m1l

514 O6beM KOHLEHTPMpOBaHHOW xugkoctn (FJ, M\ Heo6XOAMMbBIA ANA MONYYEHMS 3afaHHOMO
ob6bema pacTBopa, BbIYMCAAT Mo hopmye

K=y PR (2)
P»-Pp
roe Ysk— Tpebyemblii 06beM pacTBopa, M5
p4 — NNOTHOCTb KOHLEHTPUPOBAHHOM XWAKOCTYU, KI/M3;
pXX — TpeGyemas NAOTHOCTb XUAKOCTU, KI/M3;
pp — NNIOTHOCTb PacTBOPUTENS, KI/M3,

5.1.5 MpuMepHbIA COCTaB TAXENbIX XUAKOCTEN NAOTHOCTbiO A0 2100 kr/m3 onpegensatoT no Tabnm-
ue 4.

4
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Tabn nHa 4

OGvemnan gons O6bemHas gons 6pomodopma

M NOTHAOL KUAKOCTH, ki/m 3 MaccoBas foNs XN0pUCTOro Gpomotopma s pacTeope o pacTBOpe 6poMoBopM —
UMHKa n BOAHOM pacTBoOpe. « 6pomodopm —yaidT-cnupuT. "mCTMpEKXIOpUCTBIA yrepoa. %

129 22.0 19.0 _

1300 310 24.0 -

1400 39.0 29.0 -

1500 46.0 33.0 -

1600 52,0 38.0 -

1700 58.0 42.0 8.0
1800 62.0 47.0 22.0
1900 67.0 510 32.0
2000 72.0 56.0 42.0
2100 78.0 61.0 49.0
2200 — 66.0 55.0
2300 - 71.0 61.0
2400 - 76.0 67.0
2500 - 81.0 72.0
2600 - 86.0 77.0

5.1.6 IMNOTHOCTb XWUAKOCTU MPOBEPAIOT LEHCUMETPOM WM B3BELUIMBAHMEM XULKOCTU B MUKHOMETpE

WA B CTEKNAHHOM LMAMHAPE BMECTUMOCTbIO 100 cM' Ha TeXHMYyeckmx secax. OTCUET MO LKaie JeHCu-
MeTpa NPOM3BOAAT MOCNe TOro Kak YCTaHOBUTCA YPOBEHb XUAKOCTU.

S.2 Annapatypa, matepuanbl U peakTuBbl AN (PPaKLMOHHOIO aHanmsa

LieHTpubyra anekTpuyeckas nabopaTopHas CTakaHYMKOBOrO TWMa C Perynupyemoi 4actoTol Bpa-
weHus ot 600 go 2000 MMH-11n NpobupkamMn BMECTUMOCTbIO He MeHee 200 cm5

BbinapmBaTenb X/I0PUCTOr0 LLMHKA 3/IEKTPUYECKNIA.

BopoHKa MeTannMyeckas CO CTOKOM B KaHanu3auuio W pelletkoil pasmepom 400 x 400 mm ans
YCTaHOBKM NPOMBbIBHOIO 6ayka.

Bakn BMecTUMOCTbH 45—50 M5 1 BbICOTON He MeHee 600 MM A5 MPOMbIBKM U pacciioeHns npoé
B X/IOPUCTOM LMHKe.

Bauku ¢ ceTyaTbiM gHOM (pa3mep oTeepcTuii 1(0.5) MM), CBOBOAHO BXOAALWME B 6aK C XKULKOCTbIO.

Bauyku amannpoBaHHble BMECTUMOCTbI0 5—7 AM3 1 BbICOTON He MeHee 300 MM AN paccnoeHus npob
B OPraHMYecknXx XNLKOCTAX.

Bauku ¢ cetyaTbiM gHOM (pasmep oTBepcTuii 1 (0,5) MMm), cBO6OAHO BXOAAWME B 6A4YOK C OpraHu-
4ECKOM XMAKOCTbIO.

BopoHka gna c6opa NpoMbIBHbIX BOA OT 06eclunamiMBaHus TONanBa.

Benpa.

Yepnaku ceTyatble ANs CHATUSA BCMbIBLUUX YacTel npob.

baku gns NpuroToBfieHMs pacTBOPOB.

MpoTnBHKM pasmepom 650 x 350 x 80 mm. 300 x 200 x 50 mm. 400 x 300 x 80 MM ANns NPOCNOWKM
thpakuui.

baHkun gnsa npoo.

Oenutenn xeno6uaTtsble no FOCT 10742.

LLKag CyWwmnAbHbIA 3NEKTPUYECKUIA CO CTENNAXOM U OTBEPCTUAMU ANS €CTECTBEHHOW BEHTUNALMUMK,
obecneynBatoLwnii HEO6XOAMMY 0YMCTKY BO3AyXa, C TemnepaTypoii Harpesa (105 + 5) “C.

LLkat BbITSXHOIA.

Crennaxu fos npob.

[eHcumeTpbl no TOCT 18481.

Becbl ¢ HanbonbWwWuM npefenom B3selnsaHnsa 100 u 2 Kr.

Ha6op rupb.

LnHk xnopucTbiii no TOCT 4529.

Yrnepog yetbipexxyopucTolii o FTOCT 20288.

Bpomodopm.

BeHson no MOCT 5955.

CnupT rnaponn3Hblii 3TUMNOBLINA.

CnupT nsonponunosblii no TOCT 9805.
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BeH3nH-pacTBOPMTE/b 419 NaKOKPACOYHOW NpoMbluneHHocTn (yaiiT-cnupuT) no TOCT 3134,

MepxnopatuneH.

5.3 MeToanka (ppakuMoHHOro aHanu3a

PaccnoeHne Tonnmea pasmepom Kyckos 6onee 1(0,5) Mbl NPOM3BOAAT B CTATUYECKUX YCNO0BUAX, &
MeNKMX Knaccos pasmepom 3epeH MeHee | (0.5) MM —B LeHTpPo6eXHOM none.

5.3.1 PaccnoeHne KameHHbIX yrneid, aHTpaLuuTa 1 roproUmx cnaHues pasmepomM Kyckos 6oniee 1(0,5) Mm.

5.3.1.1 PaccnoeHue Npou3BOAAT, HAYMHAA C XULKOCTU HaUMeHbLUel UM Hanbonbllel MAOTHOCTU
(no npeaBapuTeNbLHOMY aHann3y npoobbl).

Mpu Hanuuuu B npobe pasMoKaeMoW MOPOAbI WAN MPEUMYLLECTBEHHOM COAEepPXaHUU TIKeNbIX
thpakuuii Npoby paccnamBalT, HauyMHas C XULKOCTU Hanbonblueli NNOTHOCTK.

5.3.1.2 EMKOCTb 418 ()PaKLMOHHOIO aHanu3a YaCTMYHO 3aNOSHAKT TAXKENOW >KUAKOCTbIO, nepes
KaXXJ0li onepawueil paccnioeHns NAOTHOCTb XUAKOCTM MPOBEPAIOT B COOTBETCTBUM C 5.1.6.

5.3.1.3 Tpoby Tonnunea YyacTaMK He Bonee 7 KI —[39 KNaccos pa3mMepom Kyckos 25 MM 1 6onee. 5 Kr —
ATA KNacCoB pasMepoM KYCKOB OT 3 40 25 MM, 2 KI — /11 KNaccoB C HMXKHUM nipegenom KpynHoctu 1(0,5) mm
nomMeLLaroT B 6a40K C ceTyaTbiM AHOM, KOTOPbIA OMyCKaloT B 6aK C XUAKOCTbIO COOTBETCTBYIOLLEA NAOTHOCTM.
Cogepxumoe 6auka TLLaTeNbHO NePEMELLMBAIOT MeLLaNKoi Unu ABMXEHNeM 6adka C ceTyaTblM JHOM B BEPTU-
KaNbHOM HanpasNeHUn W JAl0T OTCTOATbCA Mpobam pasMepom KycoB 25 MM U 6onee B TeyeHue 1—2 MUH,
pa3MepoM KyCcKoB OT 3 10 25 MM — B TeyeHne 2—3 MUH, pa3MepoM KYCKOB 1—3 MM —B TeyeHne 3—5 MUH.

Mpu paccnoeHnn B 0OpraHNYecKnX XUAKOCTAX TONAUBA C HYKHUM Mpegenom KpynHoctu 6onee | (0,5) mm,
a TaKXXe B X/IOPUCTOM LMHKe Kfiacca C pa3MepoM KyCKoB 1—3 MM Mpo6bl 3arpy)<aloT YacTAMM Maccoi He
6onee 1kr.

5.3.1.4 BCN/bIBLUYK Ha NOBEPXHOCTb XUAKOCTU (pakLMio TLaTeNbHO CHUMAKOT Yepnakom n nepe-
HOCAT HO BTOPOI 6a4oK C CeTyaTbiM JHOM, KOTOPbI/ CTaBAT B HAKAOHHOM MOMIOXEHWW Haj 3anacHbIM
6aKoM N5l 0OCBOOOXAEHUS OT OCTaBLUEACS TAXKENOWN XUAKOCTH.

5.3.1.5 lMocne oTheneHus XUAKOCTM 6ayoK ¢ BCNMbIBWEN (pakuueid ycTaHaaTHBAIOT Ha BOPOHKY
MoA CTPYI BOfAbl 419 NPOMbIBKW. [1oC/e OTAeneHns nogsl NPOMbITYIO PpakLMio NePeHOCAT Ha NPOTUBEHL
ONA NoACyWMBaHWA, Kak yka3aHo B 4.4. [1ns NpoMbIBKM (Dpakunil MOXeT 6biTb MCMONb30BaHa ropsyas
BOfa.

5.3.1.6 Bayok C MOTOHYBLUEl/ 4acTblO NPOObLI MPUMOAHUMAKOT U CTaBAT B HAKNOHHOM MOMIOXEHUN
Haj TeM >xe 6aKOM, U3 KOTOPOro OH BbIHYT, O MOMIHOIO CTOKa OCTaTKOB TSXXeNOM XNAKOCTH. 3aTeM 6ayok
nepeHoCAT B cefyoWwnii 6aK ¢ XXMAKOCTbIO APYroi NAOTHOCTU ¥ NPOMU3BOAAT B HEM PacC/iOeHMe B TOM Xe
nopsagke.

5.3.1.7 Mpwu paccnoeHny npobbl, HAUYMHAA C XKUAKOCTW GONbLIEA MNOTHOCTM, BCMAbIBLLIME (paKuyun
nocne NOAHOrO0 CTOKa TAXENOMN XWAKOCTU MepPeHOCAT 4YepnakoM B XXWAKOCTb MeHblUeld MAOTHOCTM, a
NOTOHYBLUME (DpaKkuMn ABAAKOTCA rOTOBbIMW NPOAYKTAMMW, KOTOPble NOC/Ae OTCTauBaHWA, Kak yKasaHo B
5.3.1.6, ¥ MPOMBbIBKW MepPeHOCAT Ha NPOTUBHMN.

5.3.1.8 Bce nonyuyeHHble B MpoLecce paccnoeHuns gpakumy NoACyLINBatOT B COOTBETCTBUU C 4.4 1
B3BELLMBAIOT.

Mpobebl, paccnoeHHble B 6poMoopMe, NPOMbIBaOT 6eH30/10M if CyLllaT B BbITSXKHOM LIKady.

Mpo6bl, paccnoeHHble B XJIOPUCTOM LMHKE, LONYCKaeTca NOACYLLIMBATb Ha BO3AYyXe.

Mpw paccnoeHnn nNpobbl MO 4acTAM OAMHAKOBbIE (hpaKLUUyU COBUPAIOT Ha OLHU W Te XKe NPOTUBHMU.

5.3.2 PaccnoeHue KamMeHHbIX yrneli, aHTpaLmTa U roproUMX cnaHLues pasmepom 3epeH MeHee | (0,5) mm

5.3.2.1 ®paKUNOHHbIA aHann3 Tonnuea pasmMepoM 3epeH meHee 1 (0,5) MM NpoM3BOAAT B COOTBET-
cteum ¢ 5.1.1 n 5.1.2 meToAoOM LEeHTPpUDYrMpoBaHus.

5.3.2.2 V3 noarotosneHHoro tonnaumea no 4.1 n 4.4 ¢ NnoMOLWbI0 AeNNTENS BbIAENAT Npoby Tonanea
maccoli 80—240 r, KOTOpPYt0 NMOPOBHY pacnpefensitoT B YeTbipe MPOOUPKN LeHTpUQyrn.

B npo6upku ¢ Npo6oii 3annBaloT XXMAKOCTb HaMMeHbLL e NAOTHOCTU B KONMYECTBE He MeHee 06bema
TBEPAOro TONMMBA U TWaTeNbHO MepemellnBatoT. 3aTeM nNpobupKM B3BELLINBAIOT OTAENbHO Ha nabopatop-
HbIX Becax, 40NNBAIOT XMUAKOCTb rak, 4tobbl NPOGUPKM UMeNn OANHAKOBYHO MacCy v 6binn 3arnofiHEHbI He
6onee yem Ha 2 3 o6bema.

5.3.2.3 llocne ypaBHOBeLWMBaHWUA NPOOGUPKY NOMELLIAIOT B MMNb3bl AEPXKATENSA LEHTPUDYru 1 Npouns-
BOAAT LEHTPUQyrmposaHue yrnei:

- KpynHocteto 0—I (0—0,5 mm) — B TedyeHue 10 muH npu yactoTe BpalleHus 2000 MuH-1
- KpynHocTbto 0T 0,1 go 1 mMm — B TeyeHme 5 MUH npu yvactoTe BpaweHms 600 MUH-1;
- KpynHocTbio MmeHee 0,1 mm — B TeYeHue 5 MUH npu yactote BpauieHna 1000 MUH-

MyCcK M 0CTaHOBKAa LEHTPUDYIN JOMKHbBI 6bITb NNABHBIMU.
5.3.2.4 BcnnbiBwyto GpakymMio cHavana BblYepnbiBalOT N0XEUKOM, He AoMyCcKas NepeMeLlnBaHus ee



FOCT 4790-93

C NOTOHYBLUEN paKLueit, a 3aTeM BMECTe C XXMAKOCTbI 0CTOPOXHO CANBAKDT Ha GYMaXHbIN hunbTp, Ha
KOTOPOM MpeABapuTeNibHO 3anucbiBaldT MacCy MOTOHYBLUEA (hpakuum, HOMep Npobbl, Knacc, NAOTHOCTb
XNAKOCTW. Hanuniume Ha CTeHKax MPO6GUPKM yacTMLbl OCTOPOXHO CUMLLAOT KUCTOYKOMW, GunbTpart
0T(hMNbTPOBbLIBAOT B KONOY.

5.3.2.5 OcTaBwwniics Ha hunbTpe MaTepman BMecTe C (MALTPOM MEPEHOCAT Ha MPOTMBEHb ANA
NnoACyLWMBaHNA, 3aTeM B3BELLMBAIOT.

[ns yckopeHus npouecca CywKuW npobbl, paccioeHHble B 6poModopme, NPOMbIBaOT 6EH30/10M,
NUPONN3HLIM 3TUNOBLIM WX U30MPONUIOBLIM CIMPTOM.

5.3.2.6 ToTOHYBLWYO (paKLuio paspbIXNAal0T B NPO6UPKe, Nocne McnapeHns XuLKocTun HaausaloT
XUNAKOCTb 60/bLUe MAOTHOCTU, U MPOLECC paccnoeHns NOBTOPAT. Takum e cnocoboMm paccnavBarT
npo6bl yrns nocnefoBaTe/lbHO BO BCEX XXMAKOCTAX YCTAHOBNEHHOW MAOTHOCTY.

5.3.2.7 ®pakunio, NOTOHYBLLUYIO BXUAKOCTM HaMBOMbLUEA NAOTHOCTM, MEPEHOCAT Ha PUALTP, cywlat
[0 COCTOSAHUSA, YKa3aHHOro B 4.4. 1 B3BELLMBAIOT.

5.3.2.8 PaccnoeHve TonamBa KpynHocTbto 3epeH o 1(0,5) mMm gonyckaeTcs Npov3BOAUTL OQHOBpE-
MEHHO B >KMAKOCTAX, WMEKLWMX pasnuuHble MNA0THOCTM. B 3ToM cnyyae npoby, MOAFOTOBMEHHYH B
COOTBETCTBUM C 5.3.2.2, fieNAT HA CTONbKO YacTei, CKOMbKO MPUHATO UCMONb30BaTh XUAKOCTEN pasnnyHowi
NAOTHOCTU N8 paccfioeHns. B kaxayto npobupky momeLiatoT 4acTb Mpobbl M 3aNOAHAIT XKUAKOCTbIO
COOTBETCTBYHOLLE/ MAOTHOCTHU.

5.3.2.9 B cnyvae cokpauieHus uccnefyemoii npobbl Maccy COKpalieHHOW npobbl YMHOXatT Ha
KOIP(ULMEHT COKpaLLeHNs < KOTOPbIA BbIYMCAAOT N0 hopmyne

rge T, —macca npobbl JO COKpaLLeHUs, Kr;
/n, —macca npobbl Nocne cokpalieHus, Kr.
5.3.2.10 Bebixog thpakyumn y, %, BblUMCAAKOT N0 Gopmyne

ye-fL.i0OO, 4
1T,
I

rge llfl\h—macca OAHHON paKuynun, Kr;
1T, —cymma macc hpakuui, Kr.

Mpu hpakyMOHHOM aHanuse Gypbix Yrneil Maccy pakLuii, NoAyYeHHbIX NPKU PaccNOeHUN, B MOACY-
LIEHHOM COCTOSIHUM YMHOXAIOT Ha KO3((UUNEHT K. BbIYUCIEHHBIW NO thopmyne

HO- W'
K 100- v " ©)

roe Wh —maccoBas gons obuweid Bnaru B paboyem COCTOSHWM TOMMBA B NOACYLUEHHON (pakynun, %;
W\ — maccoBas gons obuiein Bnarn B paboyem COCTOSHUM TOMIMBA B UCXOAHON npobe. %.

BbIX0A4 OTAENbHbIX (paKLMii BbIYMCASIOT C TOYHOCTbIO 0 BTOPOro AeCATUYHOIO 3HaKa, a pesynbTaThl
OKPYrAsi0T 40 NepBOro AeCATUYHONO 3Haka.

5.3.3 lMpu Heob6xo[MMOCTM onpeAeneHns NokasaTeneil kayecTsa Mocne NOACYLKU U Maccbl OTAeNb-
HbIX hpakumnii ToNMBa OT HUX BbIAENAIOT YacTb, KOTOPYO o06pabatbiBaloT no MOCT 10742 gna onpegene-
HMA 30MbHOCTK (/TO, a 419 TOPHOYNX CNaHLEB — HU3LLER TennoTbl cropaHns Ha paboyee coctosHme (Q',)f
MaccoBOW fonu obweli cepbl (S ?). maccoBoii fonu obwein Bnarn B paboyem coctosaHum tonamea (W') u
Apyrux nokasartenei.

OnpegeneHune 3onbHOCT —no FTOCT 11022 nan FTOCT 11055. maccosoit gonn o6uweit cepbl —no
FOCT 8606, Bbiclwielt TennoTbl cropaHus —no FOCT 147. maccoBoil gonu obuieid atarm B paboyem
cocTosHum Tonamea —no NOCT 11014.

5.3.4 Ecnu paccnoeHue Tonamea KpynHocTeto go | (0.5) MM npou3Bofunocb OfHOBPEMEHHO B
XUAKOCTAX C Pa3fMYHbIMW MAOTHOCTSMM, TO BbIXOA M MOKasaTenn KadyecTBa (pakuuil B MPUHATLIX
[Mana3oHax MAOTHOCTEN XXWAKOCTEN onpefenstoT pacueTHbIM NyTeM.
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Mpumep

PaccrnoeHve npon3BoaMnoCL OAHOBPEMEHHO B XUAKOCTAX, UMeloLWwmx nnoTHOCcTL 1300. 1400. 1500
n 1800 Kr/m5.

PesynbTaThbl PaccioeHns NpusefeHsl B Tabnuue 5.

Ta6nuua 5
|-|I'IOTHOCTb/)K]I/-I KOCTI, Bbixog, thpakuumn. % 30M1bHOCTL (hpakLyn. A

KT/M . o o
enasrion MoToHyBLLEI HeM/bIBLUEN HOTCHALLON

1300 75 — 2,6 _

1400 424 - 5.2 -

1500 58.3 - 7,6 -

1800 78,4 21.6 138 75.8

PacueT nokasateneit pakumii
Bbixog ppakumm nanoTHocTbio 1300—1400 Kr/m5, %. BbIYMCAAOT Cnegyowmm obpasom:

y=424- 75= 349 %.

30/1bHOCTb (PpaKumm NAoTHOCTbi0 1300—1400 Kr/m5, %, BbIYMCAAIOT Creayowmm o6pasom:

42.4x5,2-7,5%x2,6
>

Al>___ 4T4- B -

5.8%.

AHaNOrMYyHO paccuMTbIBAOT Mokasatenu pakuuii Apyrux naoTHOCTEN.

5.4 TpeboBaHusa 6e30MacHOCTU

5.4.1 TMomeleHne, B KOTOPOM NPOBOAAT PaboThbl C TAXKENIMU XULKOCTAMM, JOKHO ObITb OCBELLEHO
B COOTBETCTBUM C [eiCTBYHOLMMU CAaHWTAPHLIMW HOPMaMmM, 3alWLLeHO OT aTMOC(EepPHbIX 0CaAKOB U
OTKPbITOrO OrHA, 060pyA0BaHO NMPUTOYHO-BbITSXXHON BEHTUAALMEN, CHAGXEHO YNCTON MPOTOYHOW BOAON
N [OMIXHO UMETb CMIUB OTXOA0B.

5.4.2 Cocygbl C XWULKOCTAMU 415 NPOM3BOACTBA (DPaKLMOHHOI0 aHann3a fO/MKHbI 6blTb MOCTOAHHO
3aKpbITbl U MMETb HAANUCU UAN BUPKW C Ha3BaAHUEM XpaHALLeics B HWUX XMAKOCTU. B nomewieHun, rge
NPOBOAAT paccnoeHune, LO/KHA 6biTh BbIBELLIEHA MHCTPYKLMA O Npasuiax obpalieHns ¢ npumMeHsemMbIiMu
XUAKOCTAMMU,

5.4.3 Tpun paboTe C TAKENbIMU XNAKOCTAMU HE06X04MMO cobnoaaTh cnegytouine TpeboBaHus:

- He 0CTaa3ATb XMAKOCTU B OTKPLITOM MOCyfe; XpaHWTb OpraHWyeckue XWAKOCTU paspellaeTcs B
nocyfie ¢ MAOTHO NPUTEPTBIMWU NPOBKaMMU B BbITAXHOM LKAy UAKM B OTAEbHOM MOMELLEHUN C MPUTOY-
HO-BbITSXXHOW BEHTUNALMENR;

- BCE Pa3NuBbl TAXEN0MN XNAKOCTU AOMKHbI BbITh HEMeANEHHO ybpaHbl. Bo Bpems paboT, cBA3aHHbIX
C NPUMEHEHNEM TAXENbIX XMUAKOCTEN, HEO6XOAMMO HafleBaTb PE3NHOBbLIE CANOry, MNepyaTKn, NPOPE3NHEH-
HbI (hapTyK W 3alnTHbIE 0YKW. [OTOBUTbL 6OMbLIOE KOMMYECTBO XUAKOCTEA 1 NepenmBaTb UX B EMKOCTM
Heob6x04MMOo B pecnupatope ¥ 3alWUTHBIX 04Kax; NpW NonajgaHnmn TAXeNbIX XXUAKOCTE Ha Teno nopaxeH-
HOe MecTO HeO6XO0AMMO NPOMbITb TEMON BOAOA U 2 %-HbIM PacTBOPOM COAbI;

- TOTOBWUTb CMECH, a TakXKe MpPOou3BOAUTbL BCE OMepaLuun Mo PacCcNOeHUIo TOMMBa B OPraHUyeckux
XUAKOCTAX HEOOXOANMO B BbITSXKHOM LIKady;

- TemnepaTypa ropsueil BoAbl 415 NPOMbIBKMA (pakLuil fo/mkHa 6bITb He Bbile 60 *C.

5.4.4 Bbakn 3anonHAT TAXKENbIMU XUAKOCTAMKU He 6ofiee Yem Ha /3 obbema.

5.4.5 PaccnoeHue B pacTBOpe X/I0PUCTOr0 LWHKA, MOJYYEHHOro NpWU BbliNapuBaHUMW, [0MNYCKaeTca
TONbKO Noc/fie oxnaxaeHua ero o Temnepatypbl 30—35 *C.

5.4.6 3anpeuiaeTcs:

- 6paTb 6e3 pe3snHOBbLIX MepyaToK TOMNNBO, CMOYEHHOE TAXKENbIMU XUAKOCTAMMU:

- fonyckaTb pasbpbi3rmsaHue CTpyu BOLbl NPU NPOMbIBKE TOMNJWBA, CMOYEHHOr0 PacTBOPOM X/10-
PUCTOrO LMHKa;

- MPUHUMATb NULLY U KYpUTb B MOMELLEHUN, TAe paboTalT C TAXENbIMU XNAKOCTAMM;

- MCNoJib30BaTb HeucnpaBHble annaparbl, NPMO0PbI U UHBEHTAPD.
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6 OdopmMmneHne pesynbTaToB

6.1 Pe3ynbTaTbl paccnoeHUs U NokasaTeNn KayecTBa OTAE/bHbIX (pakLMil 3aHOCAT B akT. dopma
aKTa npusefieHa B NpuoxeHuu b.

6.2 Tpu HeobX0AMMOCTM pe3ynbTaThl PPaKLMOHHOTO aHanu3a MoryT 6biTb NPeACTaBNeHbl rpatdmnyec-
KU B BUe KPUBbIX 060raTUMOCTM, NPUBELAEHHBLIX B NPUNOXEHUN B.

6.3 PacxoxfeHns Mexay Maccoi npobbl, NOArOTOB/IEHHON B COOTBETCTBUM C 4.14n9 paKLMOHHOIO
aHanmsa, U CyMMOI Macc BCeX MOMyuYeHHbIX thpakuuii, wnama (Mblan) He AO/MKHbI Npesbiwath 2 %. B
NMPOTUBHOM C/lyyae aHann3 NoBTOPAIT, UCMOL3YS APYryH0 Npoody.

MNMPNNOXEHUE A
(pekomeHzyemMoe)

PacueT hpakLMOHHOTO COCTaBa KaMeHHbIX Yriei u aHTpayuTa
No faHHbIM PaccnoeHWs B BYyX W 6onee TAXENbIX XUAKOCTAX

Al PacueT (hpaKLMOHHOrO COCTaBa KaMeHHbIX YI/eid M aHTpauuTa Mo MWUHUMATLHOMY OGBLEMY MCXOAHbIX
JaHHbIX OCHOBaH Ha WCMO/b30BAHUM YPaBHEHMIA MaTepuasbHOro GanaHca U 3aBUCKMOCTM MEXZIy 30/bHOCTLIO W
MAOTHOCTbIO YIS,

A2 VicxoaHoit MH(opmaumeid ans pacueta (pakLMOHHOIO cocTasa yris TpeGyemoii cTeneHn Apo6HOCTU
ABAAKOTCA faHHbIe (DPAKLWNOHHBLIX aHaNM30B: MAOTHOCTU TSHKEMbIX XXUAKOCTEH, B KOTOPbIX MPOU3BOAMIOCH
paccnoeHue py BbIXOAbI (PAKLMIA, NOMYYEHHbIX MPU PacCNOeHWM NPOBbl YINs yy , 301bHOCTU 3TUX (paKLnii

N{.. maccoBble gonu cepbl S$ . NpeacTasneHHble B Tabamue A.l.

Tab6n nuaA | —VcxogHble faHHbIE Pacc/OeHUs YIS B TSHXKENbIX XULKOCTAX

MAOTHOCTb dhpaKynii, Kr/im* Buixog. %0 IKbIAL S MaccoHam A0 cepui. %
Menee p, T Sf
OTpK_, Ao py Ty . H
Csblwe p.. , Y, Sf
Wrtoro NCK Six

NHpaekc Vob6o3HayaeT NpUHaLIEXHOCTb PACCMATPMBAEMOLO NMOKas3aTens K AaHHbIM PAcCNOeHNs YIS B THKeNbIX
XUAKOCTAX N n3MeHsieTcst oT | go /. rae / —umcno hpakumia, nonyyYeHHbIX NPy PaccioeHn Npo6bl yris.

PekomeHgyeTcs paccnavBatb npoby Yris B TPeX XUAKOCTSX. [py 3TOM MUHMMaNbHYH MIOTHOCTb THKENoi
XXMAKOCTW PEKOMEHAYETCA NPUHUMATL PaBHOV MUHMMa/IbHON TPpebyemoii MNOTHOCTH.

Mpy yBENNYEHUN YMCNA THKENbIX XMAKOCTEA ONbITHOTO PaccnoeHns TOYHOCTb pacyeTa MoBbILLIAETCS.

A.3 3apatoT Tpebyemble npefesbHble 3HaUeHUS N0THOCTER (hpakLmii:

Pi we secQ>eeen P, 1o

WHpekcj 0603HauaeT NpUHaAIeXHOCTb PACCMATPMBAEMOro NOKa3aTeNs K pacyeTHbIM JaHHbIM M U3MEHSIETCS 0T
| 4O M. rAe N —uyucno Tpebyembix hpaKLwii.
A4 BbluMCASIOT 30/IbHOCTb BCMbIBLUMX (DPaKLNIA:

£y, 0o -0 b f b

v r-1 Ti’-» pr.l1 o p| (A4 JII )

S " P3u.-Pr | sy >
a

r-1 VI2-|b V-

[fie P, — HauborbLLIas 13 TPeGyeMmbIX MAOTHOCTEA, KOTOPash MeHbLUe NepBoii 3afaHHOMN MIOTHOCTU OMLITHOTO pac-

(A1)

9
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cnoeHms. Ecnn nepeas NAOTHOCTb OMbITHOTO PACCNIOEHMA COBNAafaeT ¢ nepaoit Tpebyemoid, To py — Hanbomb-

LWas B psgy TpebyembIX NOTHOCTEN, KOTOpas MeHbLUe BTOPOI 3afaHHO MIOTHOCTK;
Y —MWH[EKC NPUHATOI B COOTBETCTBUM C YKa3aHHbBIM BbILLE YC/OBMEM NIOTHOCTU OMbITHOFO PaccioeHus.

A5 BblUNCAAOT BbIXOA BCMLIBLUMX (DPaKLMiA MO MAOTHOCTH p,,

K yZYy-ZAf. W
K-I V-1

A2
¥ = . Ai (A2)
roe A% "~ _saTbHocTs (hpaKLMKN NNOTHOCTHIO P,, - Py
1- A\} (Pr+PV+y) (Py- R
i =Ai A

Ai_~y =Ai 4 (PA+PApA-pUHpA+P ) (A3)

roe p0 —ycnoBHas NI0THOCTb OPraHNYecKo Macchl yria (Tabmvua A.2).

A.6 BbluncnSOT BbIXO, (hpaKLMK MIaTHOCTbO Py~ 4

=ZYy-b . A4
Ny Vi y-r, (A4)

A7 Pacyet no A4. A5, A.6 Npogo/katoT 4o Tex nop. noka pf He CTaHeT paBHbIM P _T

Mpu 3TOM MOCMe KK[Oro aTarna pacyeTa MoMyuyeHHble PesybTaTbl MPUHUMAIOT B KauecTBe WCXOAHBIX A1s
MOC/ELYIOLLErO pacyeTa.

IllpnMcuaHunc—Kotna p, CTaHeT paBHbIM P;_, , 30/1bHOCTb (hpaKLmiAj * 2 BbIYMCNSETCS NO YPaBHEHNIO

A ® ~Al-1'b-

A5
Tn-Ty.. A9
Tabnuua A2
YCrnoBHast [VIOTHOCTb YCrnoBHas_MMOTHOCTb
Mapka yram OpraH14ecKoli Macchl ymeit Mapka yrm OpraH1Yeckoln Macchl yrnev
pa. Kr/v P, KI/M3

1330 KO 1320
ﬂr 1300 KCW -
r 1280 KC 1320
KO 1280 ocC 1330
K 1290 TC 1340
X 1290 cc —
KK 1300 T 1360
K 1310 A 1550

A.8 30nbHOCTM TpebyeMblx (PPaKLMiA MIOTHOCTLIO 6oee pp A0 MocneaHel (pakLuyn OMnbITHOTO PacC/oeHms
BbIYMCNAIOT MO YPABHEHNSIM:

NYy-AY. |><Py.l+Pr>'P/" Py.2> (A6)
(P«- Py.nIPj- 1+Pp

{Af- A{_)) ®y+Py.|- Py.j- Py.[) (Py.[+P])

Af=Ai_

A (A7)
thad.» + (PK-PU-2) (PI+PLI)
roey ™2r—K - |1,
K—umncno dpakumii onbITHOK PaccnioeHrs MIOTHOCTLIO MEHee p~, KOTOPble COOTBETCTBYHOT TpeGYeMbIM.
A.9 301bHOCTb UCKOMBIX (hPaKLWA MAOTHOCTHIO P; ,  BbIYMCAAIOT MO YPaBHEHUAM;
Ar’?:A | (1>--N/-»)<Pk-1 +PuHP;-P/-r) (A8)
F "+ <By- 1+Pw- -2~ P/-|IP/- 1 + B> *
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# 21 <%4- <* (pu- p;) (pK. , +
(pu- ;) (p pu) A9)
(P,,-Pk-|HP/+ Py
roey- 2/- 1- A
pH ®< 2800 Kr/M’ —M0THOCTb MUHEPASIbHOM YacTu Yrhs.
A.10 BebIxog thpakuuii, ykataHHbIX B A.8 1 A.9, BbIYMCAAIOT MO YPaBHEHUAM:

4.1-4 (A.10)
7/..=7K-Ty (A1D)
rpey-2K-1- A

A.lIl MaccoByto AO0M0 Ccepbl BCMMbIBWUMX (hpakuUMini naoTHocTeio P, ecim pyT BbIYMCNAOT MO
YPaBHEHMIO
Pk+Pk*|  F)* Pvb
o * 2 | 2 A1)
rae

2(Sf-Sf,
A- = ( ) (A 13)

<PKY|-PK)+-77<Pr-Po)
A.12 MaccoByto J0Mt0 Cepbl (hpaKLmMiA NIOTHOCTBIO OT p|b [0 pr BbIMKCAAD! MO ypaBHEHUIO

PK+PK. | P
B)- %t 1o ke TR PPy (A1

A.13 MaccoByto o0 cepbl (hpakumiA MAOTHOCTBIO OT py Ao pVi\. ecim p,_(=py_|, BbYUCASOT MO
YPaBHEHUIO

S/=S in*K> Jp» i +Pk.j Py.1+P/*2

(A 15
rge
2<%e*, - S5-.. 2> A6
vl (A-16)
(Pk« 2% Py} ~ Yyﬁ}nyi:ll-th 'P*.» | ~ Py)
A.14 MaccoByto J0MH0 Cepbl (hpaKLmMiA MAOTHOCTBLIO OT py A0 PYg BLIUMCAIAOT NO YpaBHEHMIO
K,Tk. |- S/. yl4
g/ai,,s (T |- STyl (A 17)
b
A.15 MaccoByto f0Mt0 cepbl B TpebyeMbix (pakLmMaX NAOTHOCTLIO 60Mnee Py  BbIYUCASIOT MO YPaBHEHUAM:
Cll c4
(A 18)
s/" =s/[*VAT7,5t-5s/>¢ (A19)

roey —2{¥—1) —K
Mpumep

[aHbl pe3ynbTaTbl pacc/ioeHNs yris Mapku I oHeL Ko 6acceliHa B TPEX TSHXKEMbIX XKUAKOCTSX, NMPUBEAEHHbIE
B Tabnumue A.3.

M
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Tabnuya A3
MIOTHOCTb. KT/M* Bbixog, % 30/1bHOCTL, X Maccomst 1019 cepel, %
MeHee 1300 37.3 2.70 1.40
Ot 1300 go 1500 199 1043 2.38
* 1500 * 1800 81 3021 361
Cs. 1800 34.7 7261 2,47
WToro 100,0 30.73 2.15

Tpebyetcs paccumTaTh (DPaKLMOHHBLIA COCTaB YINs MpW CReaytowmx NpeaebHbIX 3HauYeHWsX MNoTHOCTEl

thpakumm: 1300, 1400. 1500. 1600. 1800. 2000 Kr/m3:
a) 30/1bHOCTb BCM/bIBLUMX (PPAKLMIA NAOTHOCTLIO MeHee 1400 Kr/M3 BblYMCAAOT N0 ypaBHeHuto (A.l):

—2.7 x 37,3+.1043 x-19.9, 8.1 1S00 1400- 1500/ 2.7x 37.3- 1043 x 19,9)_ 407 %
<j40° 37.3+ 199 37.3+ 19,9+8.1 1400 1800- 1500\ 37,3+19.9 BROSEE

6) 30nbHOCTb PpaKLy NAOTHOCTbIO 1400—1500 Kr/M3 BbIUMCASIOT MO ypaBHeHWO (A.3):
(30,21 - 4,07) (1500 + 1800) (1500- 1800)
M., - .am, =4.07 + 1400- 1i»6,,1400+ 1700. = ,4'62 %’
B> BbIX04 BCM/bIBLUMX (hpaKLMiA NAOTHOCTbIO MeHee 1400 Kr/M3 BbIUMCASHOT MO YpaBHEHMO (A.2):
14,62(37,3 + 19,9) - (2,7 x 37,3+ 10.43 x 19,9)

< 14D 14.62-4.07 ==5005%.
r) Bbixog (pakumu nnoTHOCTLHO 1400—1500 Kr/M3 BbIYMCASIOT MO ypaBHeHMto (A.4)
W wm«l 37,3+ - 50.05- 7,15 %.

0) Tak Kak npu criefytoLLem Lware pacyeta
P,0=P,_| = 1300 kr/m3.

TO NPUHMMaeM 3aAaHHble BENUYMHbI

- AVi - 270 %; yT,=bT,=373%.

¢) Bbixog thpakumm naotHOCTbio 1300—1400 Kr/m3 BbIUMCAIAKOT MO ypaBHeHWto (A.l 1)

73w - 1400™50.05 —37.3 = 12,75%.

) 30/1bHOCTb (PpaKLMM NAOTHOCTbIO 1300—1400 Kr/M3 BbIMMCAAOT MO ypaBHEHUIO (A.5)
—— '4'O7X5O$-|§-72|l70)(37'3l:8.08%.
3) 30MbHOCTb (PPaKLMKM MAOTHOCTLIO 1500—1600 Kr/M3 BbIUCASAIOT MO YpaBHeHWO (A.6)
(30,21-14,62)(1500+1800)(1600-1400) ~
w*150- 1500 —*4,0++ ,1X00-1400)11500+1600) A
1) 30/bHOCTb (hpakuMKM nNnaTHOCTbi0 1600—1800 Kr/M3 BbIMMCAAKOT HO YpaBHEHWIO (A.7)
(30,21 - 14.62) (1600+ 1800- 1400- 1500) (1500+ 1800)
- MG 14.62 +- (1800- 1400) (1600 * 1800)
K) 30/1bHOCTb (PpaKLmm NAOTHOCTBIO 1800—2000 Kr/M3 BbIYMCASIOT MO ypaBHeHMIo (A.8)

(72.61 -33,53) (1800+2800)(2000- 1600)  ,JI/1,
1800 + ixoo - 1600 - 1800) ,1800 + iu00) = 49X

=3353%.

.=33,53 +

J1) 3onbHOCTb pakyuy NAoTHOCTLIO 6onee 2000 KT/M3 BbIMUCAIAKOT HO ypaBHeHNHO (A.9)
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(94-72,61)1.2800 - 2000x1800 4 2800) ,, <,,
>2u00 Y ,2X00 - 1S00) (2000 4 2S00) ot

M) BbIxog (hpakuuii COOTBETCTBYHOLLMX NAOTHOCTEN BbIMMCAAKOT MO ypaBHeHusaM (A. 10) n (A.11)

3353- 3021
UMLL- 1600- " 53 _ >2 92 3-1 *

71600 - voH” 8,1 - 2.54 - 5,56 %;

77.60- 72.61
‘S0 - ToH~ 77 60 _49,30' 347% 6-12%"'

¥’oHo= 34,7 —6,12 « 28,58 %.
H) KoadduuymneHt Ky0 BbIUMC/IAKOT NO ypaBHeHuto (A. 16)
K =m 2(2.38-3,61)

50.05-37,3
(1800- 1400)4-37 3'4"19 9-50.05

n) Maccosas [ona cepbl BO (hpakLmm MAOTHOCTbIO MeHee 1300 Kr/m3
S?u00 =SK.i =1.40%.

-=-0.00325.
(1500~ 1300)

p) MaccoByto [0MH0 cepbl BO (hpakumm noTHOCTb0 1400—1500 Kr/m! BblUMCASAKOT MO ypaBHeHWHO (A 15):

S vou- 500 = 361 + (-0.00325) 2.96%.

¢) MaccoByto 4ont0 cepbl BO (hpakummn naoTHOCTLI0 1300—1400 Kr/M3 BbIMMCASKOT MO ypaBHeHMIO (A. 17):

2,38- 19,9-2.96 7,15
WIU- 140 TT7T 2.05%.

T) MaccoByto 400 Cepbl B OCTaNbHbIX (hPaKLMAX BbIYMCASIOT COOTBETCTBEHHO NO ypaBHeHuam (A.18) n (A.19):
Sism - KHO=2% + 1g0(. 1400 0600- 14<»)=3.28%;

S 00 moo=3284 ' (3.61- 3.28)=3,76% :

S 720,0. Bd = 3,61 (2000- 1500) =3.17 % ;
:(1:92000 3174~ 1. (2,47-317)=2.32%.

PesynbTaTbl BblUMCIEHUIA NpuBEAeHbI B Tabnuue A4

Tabnuuya A4

MnoTHOCTb, KT/M3 Bbixoa. % 30M1bHOCTb, % MaccoHam fons cepbl. %

MeHee 1300 37.30 2,70 1.40

OT 1300 go 1400 12.75 8,08 2.05

.1400 » 1500 7.15 14.62 2.96

. 1500 » 1600 2,54 22.92 3.28

. 1640 + 1800 5.56 33.53 3,76

. 1800 » 20K 6.12 49.30 317

Csbliwe 2000 28.58 77.60 2.32

Wtoro 100.00 30.73 215
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MPUNOXXEHWE B

(obs3aTenbHoe)
dopma aKTa
(3anonHeHo 15 0bpasHa)
Mpoun3BOACTBEHHOE 00bEANHEHME npegnpusaTue
AKT

(hpaKkLUMOHHOro aHanm3a knacca 13—25 mMm, nniacra
NpOW3BEEHHOIO « * 20 r.
3kcnnyataumoHHasa npoba Si 5 oT « * 20 r.

3onbHoCTb (/1) — 19,0 %.
Macca npobbl gnsa hpakyMoHHOro aHann3a — 16.690 Kr.

Ta6nuuya b.1
O6wunn BbIXOA PpaKLmii. %
Buixog dpakuuii
30N1bHOCTH
MnoTHOCTH e BITHALMX MOTOHYBLLMX
ppakuyui, KI/M' fppaﬁmm 1>
cBepxy CHU3y
L %
Y n* Yy All
1 2 3 4 S 6 7 S 9
Ao 1300 — — — — _ — 100.0 18.93
Ot 130040 1400  9.070 56.0 2.63 1473 56.0 2.63 44.0 39.66
* 1400 * 1500 2,525 15.6 9,27 144.6 716 4.08 28.4 56.35
* 1500 * 1600 0,915 5.7 1921 109.5 77.3 5.19 22.7 65.68
* 1600 * 1800 0.445 2.7 28,75 77.6 80.0 5.99 20.0 70.68
* 1800 * 2000 0,520 3.2 40.93 130.9 83.2 7.33 16.8 76.35
Cabiwe 2000 0.950 5.9 68,50 404.1 89.1 11.38 10,9 80.64
1,765 10,9 80.64 878,5 100,0 18,93 — —
Wtoro 16,190 100.0 18.93 1892,5 _ — — —
LLinam 0,500 - 22.50 — — — — —
Bcero 16,690 — 19,05 — — — _ N

* Tlpy UCCNefoBaHUM FOPHOUMX CAHLLEB YKa3bIBAOT H3LLYHO TEMOTY CTPaH ML, Ha pabouee COCTOSIHWE TON/INBA.

Mpu 3an0NHeHUN aKTa HeOHXOAMMO PYKOBOLCTBOBATHCA CIEAYIOLLIM:

a) Maccy Kaxzaoi (pakuyum 1 Lwama B rpaMmax 3aHOCAT B rpadly 2 1 BbIMMCAAOT X 06LLyt0 Maccy. B rpady 3
3aHOCAT BbIX0Abl (PpakLmMii B NpoLeHTax OT Knacca. B rpady 4 3aHOCAT 30nbHOCTb (J11) kaxkaoi pakummn 1 wnama u
HO fjaHHbIM rpad 3 114 BbIYNCAAIOT CpefHEB3BELLEHHYIO 30/IbHOCTb (JT¥) Ang Knacca. s ynobcTea pacyeTa nosb3yores
[aHHbIMK rpadbl 5. rae npuBeeHbI NPOM3BEAEHNS faHHbIX rpad 3 v 4;

6) cymMapHbIi BbIXxod BCMNbIBLMX (rpadha 6) 1M MOTOHyBLUMX (rpadha 8) (pakumnidi BbIMMCASIOT NO AaHHBIM
rpabl 3, CymMMUpys UX CBEPXY BHWU3 4151 BCMbIBLLMX (PaKLMIA 1 CHWU3Y BBEPX AN1A MOTOHYBLUMX (hpaKLuii:

B) CYMMapHYH0 30/IbHOCTb BCM/bIBLUMX (hpakumii (rpaca 7) BbIMUCNAOT AENEHNEM CyMMbl MPOU3BeaeHUIA YA?
(rpacha 5) Ha cymmapHbIli BbIXO4 (hpakuuii (rpada 6) cregytowim 06pa3oM: CymMMapHas 30/1bHOCTb TPeX MepBbIX
thpakuuii (MeHee 1300. 1300—1400, 1400—1500):

r) CyMMapHyt0 30/1IbHOCTb MOTOHYBLUMX (hpakuumin (rpada 9) BbIYMCAAKOT HO AaHHbIM rpad 5 1 8 cneaytowmm
06pa3om: CymMMapHas 30/IbHOCTb MOTOHYBLUMX (pakLyii B XKMAKOCTW NAOTHOCTbIO 1300 Kr/m3

“
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1892,5 - 147,3
44.U

CyMMapHas 30/1bHOCTb MOTOHYBLUMX (PPaKLWiA B XXMAKOCTAX MAOTHOCTHIO 1400 Kr/M’ 1 Gonee
1892.5- (147,3- 1446)
28,4

AHaNOrNYHLIM 06pa3oM BbIUMCAKOT CYMMapHYH 30/IbHOCTb OCTa/bHbIX (paKLiA.

=39.66 % ;

-=56,35%.

NMPNNOXEHWE B
(pekomeHzyemMoe)

KpvBble 060raTMMOCTH

Kpusble 060raTUMOCTH (pUCYHOK B.I) CTPOAT Ha OCHOBaHWK AaHHbIX akTa (CM. NpunoXeHwe B) cnegytowmm
06pasom:

a) CTPOSAT KBagpar C A/MHON cTopoH 200 MM 1 pa3buBatoT ero TOHKOW CeTKOoM Ha 10 paBHbIX YacTeidl. Ha ocu
OpAvHAT 0TKNaAbIBAtOT B MaclUTabe vepe3 Kaxkable 10 % (CBepXy BHU3) BbIXOL, BCM/bIBLUMX (paKLuii, a Ha ocu abeumce
yepes Kaxgble 10 % —30/1bHOCTb 3TUX (hpakUmWii. Ha npaBoil BepTUKa/IbHOM CTOPOHE KBagpaTa B TOM e maclutabe
OTKNaJbIBAIOT BbIXOL, MOTOHYBLUMX (hpaKuuii yepes kaxable 10 % cHM3y BBepX. Ha BepxHeli rOpuU3oHTaNIbHON CTOPOHE
KBagpaTa Ccrpasa Ha/ieBO OTKNafbIBarOT 3HAYeHNs NNOTHOCTEN Yepe3 Kaxaple 100 Kr/m5;

6) KpUBYO BCM/bIBLUMX (hpakLMii |p). NOKa3bIBAOLLYHO 3aBUCUMOCTb MEXAY BbIXOLOM BCM/IbIBLUMX (hpaKuuii n
UX -30/1bHOCTBIO, CTPOAT MO AaHHbIM rpad) 6 1 7 Tabnuupsl b.1 npunoxenns b. Ha ocu opanHaT OTKIaabIBalOT CBEPXY
BHMW3 CyMMapHble BbIXOAbl BCMAbIBLLUMX (hpakuuii (rpada 6 Tabnuusl B.1), M3 NoAyYeHHbIX TOYEK NPOBOAAT Napannenb-
HO ocu abcumce MMHUM BbIXOLOB (hpakUmMid. Ha 3TUX NMHMAX OTKNaAbIBAtOT NocneAoBaTe/lbHO CyMMapHYH 30/1bHOCTb
(JTO BcnnbiBLLMX (hpakuwmin (rpadha 7 Tabnmupsl B.1). MonyyeHHbIe TOUKW COEAUHSIOT NNaBHOM KPUBOIA:

B) KpWBYHO NOTOHYBLUMX (hpakuumii (0), NOKasbIBaIOLLYH 3aBUCUMOCTb MEXAY BbIXOAOM MOTOHYBLUMX (DpaKLmii
N UX 30MIbHOCTbIO, CTPOAT MO AaHHbIM rpad 8 n 9 Tabnmubl b.1.

Ha npaBoii BepTVKa/bHOW CTOPOHE KBajpaTa OTKNaAbIBalOT CHWU3Y BBEPX CYMMapHble BbIXOAbl MOTOHYBLUMX
thpakumit (rpacha 8). Ha nMHMAX BbIXOAOB (PpaKLMii OTKMaAbIBAHOT MOCNEfOBATENBHO CYMMApHYH 30/1bHOCTL (/1)
NOTOHYBLUMX (hpakumin (rpada 9). MonyyeHHbIe TOUKN COEAMHAIOT NAaBHON KPUBOIA;

MnatHocTb mAil
2000 1BOO 1*00 1700 1BMO 1900 1400 1300 1200

3anmocTb%

PucyHok B.1 — KpuBble 060ratTumocT

15
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r) [NS NPOBEPKY NPaBUAbHOCTU NMOCTPOEHMSA KPMBOW NOTOHYBLUMX (IPaKLMU Ha Hell OTKNaAbIBaOT KOHTPO/b-
Hble TOYKW. BbIUNCNAHOT 30/1bHOCTL A* /191 YCNOBHOI BbIGPaHHOM KOHTPOLHOM TOMKM Mo (opmyne
\Ne A*-yA=*
m-i = B"

roe A —CpcaHEBTBELLICHHAA 30/IbHOCTb MCXOAHOW Npobbl 6e3 wiama, % (rpadga 4);
Y — BbIXOZ, BCM/bIBLUMX (DPAKLWIA .41 BbIGPAHHOW TOUKM, %;
N K—30/1bHOCTb BCMNbIBLUMX (hpakuuii ans BblGpaHHON TouKY, %.
[ns BbIGpaHHOI Ha pucyHke B.l KOHTPOMLHON TOYKM 30bHOCTL A cocTaBnT

,100x 18.93 - 60x2,8
A - wu - «lI

Mo pacyeTHbIM 3HaYEHUSM KOHTPO/IbHbIX TOYEK KOPPEKTVpYHOT monoxeHve Kprsoii (0);

o) NS MOCTPOEHMSt KPWBOW 3neMeHTapHbIX pakumii (X), nokasblBatoLLeli 3aBUCUMOCTb MEXIY BbIXOAOM
BCM/IbIBLUMX (Ppakuuii M 30/1bHOCTLIO 3MEMEHTAPHbIX COEB, Ha /IMHWAX BbIXOAOB COOTBETCTBYHOLWMX (hpaKLmii
OTK/NaAbIBalOT MOC/eA0BaTENIbHO 30/IbHOCTU (A*) OTAENbHBIX (Ppakumm (rpada 4) 1 13 NoayYeHHbIX TOUEK NPOBOAAT B
npesenax Kaxaoi pakumm TMHWK, napanienbHble 0CM OpAUHAT. Yepe3 cepefyHbl 3TUX IMHUIA NPOBOASAT M/IaBHYHO
KpVBYIO TaK, YTOGbI N/IOLAAY TPeYroNbHUKOB, 0TCeKaeMbIX KPUBOIA B Npeaenax Kaxaoi hpakLuum, 6bin paBHbI Mexay
cobol;

C) KOHeYHas 1 HayanbHas TOUKW KPUBOI JOMKHbI IEXAaTb Ha NPSMOIA, MPOBEAEHHO NapanfenbHO 0CY OpAvHAT
yepes ToUKy CymMMapHoii 3onbHocTH (Ad) ucxogHoi npobel 6e3 wnama (rpada 4);

X) HauyasbHble TOUKM KpuBoi () 1 aneMeHTapHON KprBo (X) W KOHEYHble TOUKW 3N1eMeHTapHOW KpWBOiA
(™ v kpwBoit (0) fOMKHBI coBnadath. VX HaxofAaT rpacmyecku, cobaogas paBeHCTBO M/OLadeli TpeyrobHWUKOB,
OTCEKaeMbIX 0TPe3KaMu 3/1eMeHTapHOM Kp1Boi (X) Hnpegenax gpakuymMm nnoTHOCTLH0 MeHee 1300 1 6onee 2000 KT/M¥;

3) KpWBYHO NOTHOCTel (p), MOKa3blBAOLLYIO 3aBWCMMOCTb MEXAY BbIXOLOM BCMMbIBLMX (pakumi u nx
rPaHNYHON MaKCUMasbHOM MAOTHOCTbIO, CTPOAT MO AaHHbIM rpad 1um 6 Tabnuubl B.1 npunoxeHus B. Ha anHusx,
NpoBefEeHHbIX NapannensHo ocK abeumee, No AaHHbIM rpadbl 6 0TKIaAbIBAKOT NOCNEA0BATE/IbHO FPaHUYHbIe (Hanbob-
LuMe) NnoTHoCTK (pakuuii (rpada 1). MonyyeHHble TOYKM COBAUHAOT MIABHON KPUBOIA.

YOK 662.71/74.001.4 : 006.354 MKC 75.160.10 ni9 OKCTY 0309

KnioueBble cnoBa: TBepA0e TONIMBO, ONpefeseHne nokasatenei, PpakuMoHHbIA aHanus, dppakyus, Gpak-
LIMOHHbIN cocTaB, BbIXxof hpakumnii, paccnoeHne npobbl, KpuBble 06oraTumocTa

Pepaktop P.C. ®efoposa
TexHuueckuit pegaktop W.C. MpuwaHosa
Koppektop AN8. KyuHan
KomnbeioTepHas BepcTka J1.U. 3uoTapecon

W rn.nun. >n 023S4 ot 14.07.2000. CnaHo B Habop 2K.02.2002. MoanucaHo B neyatb 0S.04.2002. Ycpg.ney..T.2,32. Yy.-uxan. 1.S0.
Twupax 222 akt. C 5133. 3ak. 310.
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hup://w'wwjtandardx.ni e mail: infoOMandardx.ru
Ha6paHo B W maTegbcree Ha M3IBM
dunnan MMK WN3paTtenscTBa cTaHAapToB — TuUM. "M OCKOBCKUIA nmeyaTHuK". 103062. MockBa. Jianam uep.. 6.
Mnp N: 080102
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