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BBEXEHUE

deTozMKA ONPEZENOHUT NPOM3BOZUTENBHOCTH WHEPUHOHHHX I'DOXO-
T0B BHIOJHeHa MHCTHTyTOM MOTT 1A 3ameHH AeilcTBybmeit MeTozMEm
(BpeMeHHO#t) OnpeZENOHAS MPOK3BOAUTENBHOCTE DE30HAHCHHX M HHOD-
HMOHHHX I'POXOTOB NDU I'DOXOYeHMM KaMEHHHX yriaeif, aHTpPanuTOB M
ropouux CIAENeB, paspadoranuof B I970 r.

MeTozuka npeAHa3HAYeHA AAA pacyeTa MPOX3BOZMTONLHOCTH HHOD—
NUOHHKX rpoxoToB Thma ', TUT u T'ICH npu rpoxXoveHMH KaMOHHHX
M Oypux yrieil, aHTPaUUTOB # IOPOYMX CHAHUSB.

WdeTonuKa cocraBneHa Ha OCHOBAHMU OCOCHMEOHMST (GaKTAYECKHX XaH-
HHX paGOTH T'POXOTOB YKA3QHHOr'O TUNA HA NPOANDUATHAX YIOABHON
NPOMHUIGHHOCTH, & TAKKe JIaHHNX MOXZYBOZOMCTBOHHHX WCHNTAHER HO-
BuX rpoxorTos I'MCI-62, TUCI-72 u T'ICI-82 moxyyeHAHX B 1976-79 rr.

W npeAHa3HAYEHHHX AN 3aMeHH PE3OHAHCHHX I'POXO0TOB.

MeTOAUKA POKOMEWAYETCA MNA pacueTa NPOUSBOAUTONBHOCTH Of-
HOPO IpoxX0Ta, TaHAEMa I'DOXOTOB UIM OHPEZONOHHS HOTPeCHOro (poH-
Ta TPOXOYEHUS NPU NMPOCKTHPOBAHWM HOBHX M DPEKOHCTDYKLMU XeicTBY-
KIUX NPEAMPUATHE YUOABHO! HPOMMUIEHHOCTH.

Jio paspalGoTku "MeToza" onpezeNeHWS NMPOW3BOANTOABBOCTM HHOD—
IUOHHEX I'DOXOTOB HPM MOKDOM I'DOXOYOHMN, DPEKOMOHAYOTCA 3HAUGHHRA
YAENBHOl NPON3BOXNTENBEHOCTH yBEAMUUBATH B COOTBOTCTBHM C "Hop-
MaMyM TEXHONOTMYECKOTO MPOEKTHPOBAHWA yrieoCOraTHTEIBHHX A Opu-
KeTHHX $aopuk" pasgen "iloAroroBuTeldbHag KIAaCCHfMKALMA, OTCAAKA
1 00e3BORUBAHIE MPOZYKTOB oTcazku". ITU, I977 r.
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C BBoZoM B ZelicTsne HacTosmmed "MeToZMRE™ BpemeHHas “llero-
ANRA ONDOZONGHAR MPOU3BOAUTEAHHOCTH PESOHAHCHHX N MHODPIUOHHAEX
rpPOXOTOB NPH I'DOXOYeHNM KaMeHHHX yraelt, aHTPagMTOB M IOPOYUX
cxamnes”, I970 r., yTpauuBaeT CUIy.

I. OBUME TOJOAEHWA

1.1. Hacrosmasa meronvka NpefHe3HAUAETCA JJA pacueTa Ipou3-
PONNTEAbHOCTH MHEPIMOHHHX rpoxoros (I'OCT 23788-79 "I'poxoTH MHep-
IMOHHHE™) NpY CyXOM I'POXOUEHHH KaMeHHHX M GypwxX yrae#, aHTpauu-
TOB ¥ T'OPOUMX CJAHLEB C IIPMMEHEHMEM DA3JIMUHHX KOHCTDYKUMH Npocen-
BAOMUX [TOBEPXHOCTEHR .

1.2, A KOHKPETHHX YCHOBMAl T'DOXOUEHHSA B METOJMKE YUMTHBANT-
cf cieayomue OCHOBHHE (GaKTODH, OMpeAeNsvmue NPOM3BOANUTENBHOCTD

MHEPIMOHHOT'O TI'POXOTa:

- rpaHyJOMETPUUECKHK) COCTAB MCXORHOTO}

- 3PeXTRBHOCTD I'DOXOUEHUSA;

- BHEWHAA BJAXHOCTH MCXONHOTO;

- cofepRanue JMHHCTHX TpUMeced;

- YTOJN HAKNOHA I'POXOTA;}

- THN npocenBapuell NOBEPXHOCTH, HOpPMA ¥ pasMep OTBEPCTHH;
- pacnojOXeHME CHT H& I'DOXOTE;

- Mapka Yrid.

1.3. Pa6ouas miomanb rpoxoTa NPHHUMAETCA MO JAHHHM TeXHUUe-

CKON XapaKTepHCTHKH 38BOJOB-U3TOTOBATENEl I'POXOTOB.

I.4. ObdperTMBHOCTb I'DOXOUEHMA NPH B3AUMHOM 32COPEHMM
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BEPXHEero KIacCs HWXHUM M HUXHEr'0 KIaccCa BEDPXHMM ONpefeNseTcs
no o6melt dopmyne:

2 - (X=p)(c-2t) 144 (D
(C-p)(100=et)ct

Ilpy oTcyTcTBMM 38COPEHMR HUXHero kaxacca BepxuM (C=I00) sdderrus-

HOCTb I'pOXOuUeHHMs Ompefensercsa mo fopmyae:

b (ol-f3): 10"

= % (2)

ol (/00-8)

rae ol - conepxanme HWEHETO Kiacca B NHTAHMM Ipoxora, %;

}3 - 38COpeHNE BEPXHATO RIACCA HMEHMM, %;
C - conepmanne HEEHEro Kaacca B HuxHeM, B.

2. OCHOBHHE IOJIOXEHMSI METOIMAKU
2.1. llpousBoaMTENBHOCTL I'DOXOTA
HcenenosaHKAMK yCTS8HOBIEHO, UTO B TEX CAy4adX, KOrfa NOKasa-

TeJ¥ OnpefelAvmMe 3HAUCHHA NONPABOUHHX EOS(IMIMEHTOB, PABHH MM

GNM3K¥ K IPMHATHM 32 OCHOBHHE, T.e. KOTja

- CcofepraHye HURHEro Kiacca B HCXOmHoM - 70%;

- 2¢¢eKTMBHOCTb I'DOXOUEHUSA - 95%;
- BHENHAA BJAXHOCTb MCXOJHOrO - 3%
- cojepxaHue IIMHUCTHX NpuMecel - 0%;

yron HakjIoHa rpoxora:
pns TWI - 15°, nna THCH - 10°
- MCHONb30BaHHE MPOBOJOUHHX CHT C KBaupaTHol AueRtkoii;

- pacnonomeHue cuT Ha I spyce rpoxora.
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Npon3BOJUTENBHOCTD [O) MHEPLIKHOHHOI'CG rpPOoX0Ta II0 NMUTaHAD

Q = F% */vac (3)

rue = YOeJabHaA NMPOUIBOAMTENBHOCTS MO NMTAHMD C COHOI'O KBan-

onpeneasercs Gopmynoit:

DaTHOT'O MeTpa CHT4 B 38BMCHMOCTH OT I'DAHMIN Da3feleHHA
M MEDKM yIAA, r/uluac:

o
/'- - [OJe3HaA maomanb Cura, M,

[iponasoauTenbHOCTh IpoxoTa MO NpPOCEBY ONpenenseTcA fopuynoht:

OHP = _EL.;L., iy (4)

rue - NMPOM3BOZH1TSMBHOCTL TpOXOTA MO NMUTaHMw, T/uac;
- COCTBeTCTBEHHO COojepxaHHe HEXHEI'O KJIACCA B IIMTAHMH

# 3aCOpEHHEe BEPXHCIO KAacca HHXHHM, %.

3HeueHNA yHAEAbHO! ITPOH3BORUTENLHOCTH "9' I HauGosee pac-
NpPOCTPaHEeHHHX B YTONbHOX NPOMENAEHHOCTH CHT NpuBefeHH B Tabx.l.
YnenbHaa MPOM3BOAMTEXBHOCTH fANA NMPOBOROUHHX CHUT C KBAZPATHOM
sAuefikoit npu rpaHMLe pasjereHUs oT 6 no 75 mm momeT OWTh onpeme-

JAeHa OJ8 DA3JMUHHX MapoK yrae#i ua rpafwxa Ha puc.l.

Ilpn uamedeHun ycroBHil IPOXOYEHMA K TpeCOBaHWHA K KauecTBY
JPOAYKTOB TPOYOUEHUA NPON3IBOZMTEABHCCTbh I'POXOTA KOPPEeKTHpyeTcH

Jomparounusk koahbuimenTamu u onpemeasercs no gopmyne:
Q@ = Fg iy Ky Ky Ky K5 Ko 1y, 2/ (5)

roe 'r{I ~ KOBGAHINEHT, YUMTHBADIMA BIMHHME 1'DAHYNOMETPUUECKOTO
cocTaBa MCXOLOHOI'0 Yrias;
H2 - woaXdmuMeHT, yuuThBawmuit TpeCyemyp ~¢dexTHBHOCTD
TPOXOUgHNA;

(6]



TaGauna 1

' YnensHas npoussommrexsMocTs " G, " npu BHemHeld Bnax-
! wocta 3% W pasMepax OTBEPCTHH CuT, MM

Ma)

yf‘fl’ga 1 T 1 1 1 T 1 !
KomerHuit
G ™ 6,0 9,0 I3,6 20,0 30,0 40,0 56,0 80,0
Awrpammr 7,5 II,0 14,5 24,0 37,5 50,0 70,0 100,0
Cuasen 4,0 7,5 10,0 18,0 29,0 39,0 50,0 75,0

[Ipamedanne: IIpH MOXDOM T'DOXOYEHAH ?uenmyn NPOH3BOIMTEALHOCTE BAA CHT
¢ orBepcTEAME 25, I3, I0 B 6 MM CleXyeT yBeadumsars COOT-
BereTBORRO B 1,5 2,0; 2,5 # 2,8 pa3a ("HopMH TeXHOMOTH—
9eQKOrQ NPOEKTHPOBEHEA JIAe0COTaTATENBHHX H GPEKETRHX
daopur”™, Mockea, 1977r.).

T i T T
I_ -

YNENLHAR MPOMIBONMTENBHOCTD, T/MY Y.
S 8 4
]
- -
!

.—l.A_g—L-—AJ_.#_—A I |
T6 0 868 B uT‘Jsi“u % 80 55 8 & T

fPAHUYA PASNENEHUR, MM

Puc.I. Onavenne ynexpkod mpomsBomurensHocTd "3, naa
yraef pasiKuHHX MapoK B 3ABMCHMOCTY OT I'DAHWLE
pasfexeHua yras Hs HHEPUMOHHOM rpoxore
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Ka ~ xosbpunuent, yuMTHBAOOKA BHEMHKD BAAXHOCTE yI/A;

K4 - Ko3(duIMEeHT, yUNTHBALIMHE COZEepEaHWe IIMHMCTHX
npumecelt ;

1{5 ~ xo3ddunmueHT, y UMTHBADIMY yron HakjgoHa IpoxoTa;
}{6 - xo3dduumeHT, YUMTHBADEWHA TUIl NMpoceuBavmeit NTOBEPXHOCTH;

H.7 - koadduumeHT, yUuMTHBADMUE pacnonoxeHue MpocexBapmei
TOBEPXHOCTH Ha rpoxore.

2.2, Onpepnexenne ¢poHTa I'POXOUEHMA
$POHT T'POXOUCHHA /L; onpefexsierca no dopMyxe:

Q.s ue
E=9“1“2“3“4“5“s“7 ’ ©

rae 03 - 3a08HHAA NMPOH3BOAUTENABHOCTbL ONEPALMK I'pOXOuUeHMA, T/u;

-yOenbHAA MPOK3BOLHTENLHOCTD, 'x-/uz uac IAA 3a18HHOM
T'paHKIH PasKeNeHNs;

Kol KKKy - nonpasounue rosddmmments.

3. SHAYEHMSAl MOIPABOUYHHX KOQPULMEHTOB

3.1. BrusHMe rpaHyNOMETPHUECKOTO COCTABA HCXOJHOrO yras

['pasynomerTpuueckuit cocTaB MCXOJHOrO YyIJf M OCOGEHHO COZep-
2aHMe B HeM HMEHero Kiacca, MNojJexamero OTCeBY, ABIAETCA BamHLM

(})&KTOPOI, BIHADMMM HA TEXHOJNOI'XYeCKue MoKasaTeNH npouecca rpoxo-
YeHHnA.

[lpn paBHHX 3HAYEHHAX pexuMa rpoxoTa,3¢deKTHBHOCTM FPOXOUEHHSA
# OTHOCHTEJBHO CYXOM yTJe, IpOM3BOJMUTENBHOCTb W3MEHAeTCH OT cofpep-

ZOHNA HHXHEro KAacca B MCXOgHOM. Hax INpaBWwo CTaHgapTHee YCJHOBMAA,
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Np¥ KOTOPHX 3HAUEHMS NONPaBOUHOro KoahduimeHTa KI = 1,0, coorser-
CTBYOT COHEDEAHMD HMEHEro Kiacca B UCXOmHOM 70-75%. CHumeHwe co-
[EepXaHUA HWXHEro KJI4CCa yBEeJKuMBaEf NPOM3BOAMTENBHOCTH I'DOXOTA
ocoGenno B guanasone & = I0 - 30%. 3wauenua koaddmmenra KI open-

CTaBIEHH B Tabn1.Z.

TaSanua 2

Conepxaline HUXHEro xiacca B HCXONHOM, %
i T T T T T Y T T
i 10 , 20 , 30 , 4 ,5 ,60 , 70 , 80 , 90

| 3navenne xoapduumenra Ki

3,5 120 | 1,5 | 1,3 | I,I | 1,06 1,0 |0,9 | 0,9

3.2. Buusnue rpeGyemoit addexTMBHOCTH I'DOXOUEHHA

3aBMUCHMOCTh 3(PEeKTHBHOCTH I'DOXOUEHHA OT MPOH3BOJHTEABHOCTH
TPOXOTa NpPH NPOUMX DPABHHEX YCJIOBHAX NPONOPLMOHANBHE H3MEHEHHMD Npo-
M3BOIMTENBHOCTH. lMcclemoBaHMAMM yCTEHORBNEHO, WTO NPH CHHXEHNK
Tpe60oBaHMit K CTENEHN 38COPEHMA BEPXHEro KJacca HUXHHM NPON3BOAXN-
TEXLHOCTh I'POXOTa NPK IPOXOUEHUM yraeil MoxeT OWTh yBexamueHa. Bexw-
UMHA 3TOr'0 YBEJIMUEHHA OIpejeNfAcTCA 3HAUCHMAMK M6IIPaBOUHOI'C KO3P-

fuuMeHTa KZ, NpUBEIEHHHX B Tabx.3

TaBawua 3

[ TpeGyemas >dbEeXTHBHOCTD I'DOXOUEHHA, %
. .70 ;[ 75 [ 80 , 8 | 90 ; 9% ; 98

3HaueHKa ko3dPuiMeHTE K2
2,0 r181'11,7 11,551 1,4 11,3 'I,I5! 1,0 ! 0,7




3.3. Bauanue pnaxHocTu yras

BramHOCTb MCXOOHOrO yriafi ABIAETCA OGHUM U3 HauGolee BaKHHX
darToOpOB, BIMANDMX Ha MPOLECC I'POXOUEHMS. BinAHME BIaXHOCTH
HCXOJHOI'0 yrifi H& NPOM3BOJMTENHBHOCTb I'POXOT& BO3PACTAET C yNeHb-
meHMeM pasmepa oTBepcTHil cuT. OcoGeHHO TPYEHO OocCymecTRIAETCH
paspexeHue yris Ha curax 6x6, IOxIO u I3xI3 mM.

YecraHoBIEHO, uTO NpM 3¢PEKTHBHOCTH T'POXOUEHMA B Npegenax
2: 90 - 95% u ycraHOBMBIEMCHA pexume PaGOTH TPOXOTA KaXIbil Npo-
LEHT NOBHEEHHS BHeUHe# BIAXHOCTY MCXOJHOI'O Yrif, HAuWHag OT
3-4%, NPUBORHT K CHUXEHHD NPOU3BOLUTENbHOCTH [POXOTa Ha CHTEX
c ormepcrusmu 6x6, I0xIO, I3xI3 m 25x25 MM COOTBETCTBEHHO Ha
24,12,10 u 5%. Mpu usMedenun BHeuHeii BaaxHocTH OT 4 g0 6% mpous-
BOAMTEIBHOCTb I'POXOTa Npy paborTe Ha cuTax oxb6 u I3xI3 mm cHuxaer-

ca npaMepHo Ha 30-35%, a npu BraiHocTu Gonee 6% Ha 607 u Gosee.

B rabn.4 npusemens .3Hauennn xoddfuuuenTta K, B 3aBucumocTy
OT cofepXaHKf BHENHE BNArv B UCXOJHOM yrie W pasMepa OTBEPCTHit

CHT.

3HaueHHe BHemHel BJIAr'M PeKOMEHAYEeTCA OmpenensTb nmo Gopmyne:
€ P ru

W =Ww-w (7)

P
rae W - pafouas BNAXHOCTbL MCXOOHOTO yras, %
(mo I'OCT-1I014-70);

r™

W - conepmauue rurpocxonmuecko#t siaru, % (mo I'0Ci-8719-70);

]

-

B OPWIOXEHHMK < K METOLHMKEe MpUBElEeHH LaHHbe 0o COJ.'LGp?K&HKXDW

B yPAAX PASNHUHHX MApOK OCHOBHHX YIOJBHWX 6acceiHoB.
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Ta6anua 4

1 o

i SHaueHus xosdduuueHra K, oT comepkaHus BHemHelt BEAru
ggg;gg 5 KCXOIHOT0 yrggfu% 3
CTHI CHMT, T T I T T soxee
MM L s0 1 40 145 150 160 |8
6x 6 1,0 | 0,% 0,65 0,69 | 0,5%)| 0,4
10x10 1,0 | 0,85 0,7 0,655 0,56%)| 0,5%)
13x13 1,0 | 0,9 0,75 0,7 0,655 | 0,6%x)
25x25 1,0 | 1,0 0,95 0,92 | 0,9 |o,8
50x50 1,0 | 1,0 1,0 1,0 0,95 | 0,9

x)‘l‘pedye'rca CUCTeMaTHUECKas OUMCTKA CHT.

¥X)TpeGyerca npuMeHeHME CMELMAIbHHX KOHCTPYKIMA CHT
(¢ npogoarosaroli Auefkoi, CTPYHHO-TPOCOBHX) WIM CNelHMalb-
HHX I'DOXOTOB J1fl I'POXOUEHMA BIAXHHX yrieii.

3.4. EnusHue ruMHUCTHX NpUMeceit

Ha kauecTBO NEIOyKTOB I'POXOUEHHMA OKa3WBEET RIHAHKE HE TOAb-
KO BIAXHOCTb YA, HO M COjepXaHHe B HeM IJIMHMCTHX NpuMecef.
BinfAHMe PAMHUCTHX MpuUMecell UCCIENOBANOCh IJIA CHT C suelikof
ox6, I3x13 m 25x25 MM. DHJIO YCTAHOBJIEHO, UTO B 34BHCHMOCTH OT
BHemHe# BAAXHOCTU KHCXOJHOT'O YIRS M TPaHULN PasieleHus IIIWHHUCTHe

NpUMEeCH OKa3bBalT pPaslJuuHOe BAMAHKWE HAa MpolecC I'pPOXOUEHHUd.

Tar Ha curax c fAuedkodt 13xI3 MM CHMReHME MMPOM3BORUTEIbHOCTH
rpoxoTa NpH BHeuHell BIaXHOCTH MeHee 6% cocrasiafer NP COREpPRaHMH
PAMHUCTHX NpuMeced 10-14%-3-4%, npu conepmeHuu CAMHUCTHX NpUME-
ceft 12-20 - 5-7%. lipu mHewnelt BiamHOCTH yris Goiee €% M TOM Xe

CONlepXaHu¥ T'IMHACTHX npumecedi, T.e. 10-147 u 14-207, cuuxenume
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DPOM3BOAUTENABHOCTH GONee CYWLECTBEHHO M COCTABIAET COOTBETCTBEHHO
I3-20% u 30-50%. 3wauenus nompasouwHoro koadduumenra K, npusesenu
B Tada.5.

3.5. Bausnue yriaa HakioHa rpoxora

[TpousBoAUTENPHOCTD MHEPLMOHHBX I'POXOTOB KAaX C KPYrOBHMM,
TAK M C HANPABNEHHHMM KOJEO8HUAMK CYWECTBEHHO 38BMCHT OT yria

HAKNOHA KOpOoG& I'DOXOTE K I'OPU3OHTY.

UccnepoBanna, NpoBeHeHHHWE HA MHEPLMOHHHX I'POXOTAX C KPYTo-
BLIMK KOKQG&HMHNH, IIOKa3alH, YTO C M3IMEHEeHHeM yrija HAaKJIOH& I'pOoXo-
ra B guanasoHe 10-25°, ero NpPOM3BOAUTENBHOCTS M3MEHAETCA NpPONop~

IMOHAIBHO Sin yraa.

[lpn yrae IS rpanycoB cSecrneurBaeTcs CKOPOCTb NBUXKEHMS yIRf
vo cury 0,35-0,38 M/c. [if MHePUMOHHWX [POXOTOB C HalpaBIEHHWMH
XoNeGAHUAMU yKA3AHHAA CKOPOCTH ABUXEHUA YIJA MO CHTY NOCTUraeTcs
npu yrae HawaoHa I0 rpayycos. lipu ropuaoHTanbHO!t ycTaHOBKE TPOXO-
ros Tuna [MCI ero mpouaBofMTesbHOCTb CHMXaeTCA Ha 20%.
3uavenus nonpasouHoro xoadtuuuerTa Ky yuuTHBapmero BIMAHWE yria

HaKHOHA KOpoGa T'POXOTa NpHUBELEHH B Ta6n.0.

3.6. Bauanue TMna npoceupapmeli NOBEPXHOCTH

Tun .1pocerBanuels NOBEPXHOCTH OKAa3WBAET CYWECTBEHHOE RIU; ™o
H& NPON3BOAMTENBHOCTH [POXOT&.  YOTAHOM EHO , Hanpumep, 'To
OpM MCHOAb30OBAHHM B CHTAX KPYTJHX AUEEK MPOKIBOAMTEIEHOCTL I'Pu-~

X0T8 CHUXaeTcA Ha U7 N0 CPABHEHHD C KBBALDATHLMM RUPIHAMH.

[poM3BOAKTENBHOCTL NPOBONOUHLIX KAHWAMDO BAHHBX CHT Bhlle Ha
I17-20%, uem mTaMIIOBAHHWX CHT NPH &HANOTHUHOM KDYIIHOCTH pasiele-

ruA. [loapnsuneasn B focyieaHee BpeMA CUTA W3 NOJANMELO0B, a Takxe

CTPYMMHE M3 DE3MHH W CTPYHHO-TDOCOBHE M3 MeTaina NO03BOJADT B
T0



TaGauua 5

T
Paswep Co,uepxanue { 3HaueHrA kod(duumMeHTa K4 OT conepmasuA FIMHHCTHX Npumeceft B UCXOQHOM yrie, %
oTBEpCTHR 'ﬁﬁeg ' T v T T T T T 1 T
an P Y ! T ! T !
' MCXORHOM | 2 4 6 1 8 v 10 ¢ IR 14 16 18 20
yrae, & ! ! |
6 x 6 £ 6,0 0,9 0,8 0,6 0,2 - - - - - -
I3 x I3 £ 6,0 1,0 1,0 1,0 0,95 0,92 0,9 0,86 0,82 0,77 0,72
> 6,0 1,0 0,96 0,91 0,83 0,79 0,69 0,57 0,43 0,27 -
25 x 25 < 6,0 1,0 1,0 1,0 1,0 1,0 1,0 0,9 0,9 0,9 0,9
> 6,0 I,0 1,0 0,98 0,95 0,91 0,87 0,84 0,8 0,76 0,72
== m=mm—m—— e —mm et e mmm - - - o 8018 6
! 3navenza xosdfmuEeHTa Ke OT yraa HarlioHa I'poXxoTa,
rpoxora I_ oL _ o o B B @ e
“““ TP I} f2l 3] M4 115 |16 117 118 | 19 |20 I | 22 128 124 1|26
R ol Sl el Mgt 8 S0 Rell Bcll B Bl Dol Bt Mol Bl R Rl Rl
Il(),'l {0 ,76 !0 83 % 0,9 !0,95 ; 1,0 } LI ; I,I7;I 24 ; 1,3 ; 1,37; 1,43 } 1,5 { I, }I, 2 ;1,7
A R A R T R B A R T R I v B Gl I A I R I v
mor oo st N I B S S A SRl Rl Bsoll Sl Sl Ml Aol
lo,8 10,82 0,84 10,86 10,88 ! 0,9 ! 0,92! 0,8410,06 1 0,08 ! 1,01 1,05 ! I,I ! I,IS! I,221 1,27
’______!___!___!___!___‘!_____l_____L__J___L__j____i___! ! ! ! !



eme GojabmeR CTENEeHW yBEIMUUTb OPOU3BOIZMUTEIBHOCTH IPOXOTE, UTO M

OTpaxaeT nonpaBouHni koadduumeHT Ki. Ero sHaueHMs NpubeneHH
B Ta61.7.

3.7. Bausxue pacrnosoxeHus npoceupanmeil MOBEPXHOCTH
Ha rpoxore

CoBpesmeHHbe MHEPLUMOHHHE T'DOXOTH K3TOTABIMBADTCH B OJHO,
ABYX ¥ TPEXCUTHOM MCIONHEHMH. W3-3a meficTBYA BHCOTH ClOs YIA,
MEeNKMe UACTHLE He MOT'YyT cpady MONacTb Ha HUXE DaClOJOXEHHY®
NpPOCEeMBANID NOBEPXHOCTh, B CBASU C UEM He NPOMCXOJWT MCNO.Ib30BA-
Hue BCell mojaesaHo# miomany cuTa. MeHbme Bcero ucnoJb3yeTcA ILIO-
manb CHTA YCTAHOBIEGHHOIO HA TpeTheM HWXHeM fipyce rpoxora. liompa-
BouHE# Ko3ddULIMEHT K7, npuBefeHHH! B Taén.B, yuuTHBaeT BIMAHME

pacnoJoXeHuAs CHT Ha I'poxoTe.

‘la6auLa 7
Tun nmpoceuBavmeil NOBEPXHOCTH
Y T Y N
Cura nposonou- 'Cura mramnopaH- CuTa M3 De3uHH cuTa
HHe M3 MeTassa 'Hhe M3 Meraisa 'M nonuyperaHa ! CTpyHHbe
¥ PEe3uHk 1 '
T Y M T \l M e

C KBAL-C MDAMO-,C KBAL-(C KPYr—;CO Uiele,co CNeiM U3 Pe- U3 Me-
aTHOR °yroabHO# paTHO?# Jo# FOP BANHOW  anbHO¥  3uHH ‘ranna
pmoft !Gopmott ! fopwmort'moit or-! dopmoit!dopmoit 'mpu no-'npu no-
OTBEp- ,0TBEP- OTBEp- BEPCTHI OTBEP- 0TBEP- (Mepey- ncpeu-
it

cTnit ‘cThit ‘CTH 'CTHF ‘cThi "HOM pac HOM pac-
! ! ! ! ' 'nonoxe-"'nonoxe-
' 1 R ' ) yHUM 1 HIY

! ' : [] [ 'CTp.yH ’CprH

OHaueHAa ko3d¢UUMeHTa Ké

1,0 ! 1,2 'o8 ! 0,7 ' 1,3 ' I,4 ' 1,6 ' 2,0
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Tatauua 8

PacrnosoxeHne CHTa Ha r'poxore

I spyc ! 2 spyc ! 3 Apyc
3nauenna koadduumenra Ky
I B
1,0 [ 0,9 0,6

4. PacueT Npou3BOSUTENBHOCTH WHEPLMOHHHX I'POXOTOB

lipuvepu pacuera NPOM3BOLHTENBHOCTH MHEPLMOHHHX I'POXOTOB

BhLIIOJIHEHH [J15i onepatiMi - NpefBapHTEeNbHOro, MONIOTOBUTENBHOI'0 M

OKOHUATENBHOI'O T'POXOUEHUA yrieil. A pPaCUeTOB NMpPUHATH IpaHyn0-

MEeTpHUECKHe COCTaBs YIJA NpuBEjEHHNe B Tadn.g,

Ta6auua 9

rinacen, ; Buxon xnacca, 7

MM v BapuaHT 1 : BaAPUAHT < ; papuaHT 3
S S 5,0 ! 7,5 !I R
0 - 150 | 15,0 | 7,5 § -
" 50 - 160 | 0,6 | 15,0 -
. H {
i3 - 50 10,U , 2,0 -
Ll.~ w0 15,0 s 15,0 70,0

]

o-Is 20,u J 17,0 ' i0,u

-0 2,0 l 18,0 ' i5,0
~ 1
[»Tion: 1000 Ty, 100, 0
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4.1. llpessapurenbHoe rpoxouexue yraei

UnpepennTb NpousBopuTensHocts rpoxora I'MI-5I mo mpocesy c
YCTAHOBIEHHHMA DiTaMnoBaHHuMM cutTamu I100xI00 mm. ['poxouexuo mop-
pepraeTcA aHTpaluT - KpynHoctso 0-300 mu ¢ BaamHocTso 6,5% (W7
Yron ycrasoBku IS rpagycos, TpeSyeman 3¢PeKTHBHOCTb I'POXOYEHHS
95%. TpaHynomerpuueckufi COCTAB WCXOZHOTO yras - BapuaHT I,
TIIMHUCTHX npuMecel HeT. Tak Kax yCJIOBHA IDOXOUEHMA OTIMUANTCE OT
6a30BLX NOKasareseli, mponaBoguTeabHocTh rpoxora ['MI-51 no nuranymw
onpegnensem no dopmyae O.

OnpenenseM 3HaueHus “CL" ¥ NonpaBouHNx KoadfuIMeHTOB.
CL: 70 'r/u2 vac; Ky = 0,95 (ra6n.2); Ky = 1,0 (rasn.3);
1,0 7.x. cura 100x100 mm; K4 = I,0; Kg = 1,0 (ra6n.6);
0,85 (ra6a.7); h.7 = 1,0 (ra6a.8).

[

ﬂpouaaonwre.nbaoc'rb rpoxora [0 MATAHHD COCTAaBHT:

Ka
Kg
=6,1x7x0,9x1,0xI,0x1,0x1I1,0x0,85 x 1,0
344 1/u.

lipou3BOEMTENBHOCTD IO TIPOCEBY COCTABUT:
Qe =Q:fi;1§_=344,ox_i“9_1.l_‘5v_6:262¢/q.
100 - p 100 - 15,6

(3Havenss B no Gopuyze I3)
4.<. liogprorosurenpHoe rpoxoueHue yraeft

4.:.1. LPOM3BODMTEABHOCTL OAHOCUTHOrO I'pOXoTa.

iipumep pacueTa.

Gnpeaeants npomascautensHocTs rpoxora M'MCI-72, yeraomzen-

Horo noa yrsom I0 rpanycoB, 060PyAOBAHHOI'O @DYHHHMM CHTamH (6es

=4
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pasrpysouHoro cuta) mia orcesa xa.0-I3 mM. I'poxouenuo nogsepra-
eTCH yroab Mapku J c miramdocten 10,8% (M/f)npu cofepRaHmu -
HUCTHX npumecek 15%. TpeGyemas sdexruBHOCTH rpoxoueHus 85%.
['paHynomeTpuueckuit cocTaB McxofHoro yras BapuaHT 2. Onpenensem

3HAUEHHUR 'CL" ¥ TIONPABOUHHX KOADPULMEHTOB:

"Q" = I8 p/wfunc, Ky = 1,4; Ky = 1,3; K3 = 0,63; Ky = 0,55 .

K = 1,0; Kg = 2,0; Ky = I,0.

Q=15 x 13 x I,4 xI,3 x 0,65 x 0,5 x 1,0 x £,0 x 1,0 =230,6 1/u
llps scnuranuax rpoxora 'MCI-72 Ha 02 CadpoHoBckoro paspesa [10

"Bocrcubyronp™ noxyveHa mpousBogurenbHocTh 2I8,7 T/u. OmuGka pac-

uvera cocrasasger 5,5%.

4.2.2, [lpo#3BoguTeNbHOCTb ABYXCUTHOTC I'pOXOTa

I'Ipouasonwrenbnoc'rb ABYXCHTHOTO I'pOoXoTa IO MNKTaHMD Onpene-

nfeTcA NPOM3BOLUTENBHOCTHO BTOPOro (HuwHero) cura no dopmyne:

Qu 100
O8= Hb’e r/u (8)

roe C?g - TPOU3BONUTENBHOCTb ABYXCHTHOrO I'POXOTA MO NHUTAHMD,T/d;
- pacueTHas TPOM3BOAMTENbHOCTb MO MHTAHAD HUXHETO CHTS,
7/4;
Je- BNXOJ, HAXHETO KJAacCC2 C BEP\HEPO CHTA, Oonpejenfemui

no c¢opmyne:

Yo - X

rae d‘- conepxaHue HUXHEero kKinacca BepXHEero CUTa B MCXOTHOM

(9

[}
[&]
\“"
SR

NMATAaHKHA,



?(- 3GDEeRTUBHOCTD 'DOXOUEHHs MO BEPXHEMy CUTY, %

Ina onpepenexns 3fPeKTHBHOCTH TPOXOUEHUA, KOLZa 3anaHO
Heo6XoauMoe 3acopeHHe BEPXHEro Kjiacca HMAHMM, HeoOXOOMMO 3HATh
COMlepXaHue HWKHEro KJIacCa HWXHErO CHTa B €U0 NUTaHWU ( ! n) KOTO-

poe ompenensierca no dopmyne:

A 100
Au - =

rae dm,— cogepxarHie HWXHEro Kjiacca HUXHEro CHTa B MCXOOHOM

(10)

nurasuu rpoxora, %.
YnenpHas NpOM3BOIATENLHOCTH ( 9,, ) no HuxHeMy (BTOpoMy) cuty
onpegenseTca no gopmyne:

Q
" =-—6-’-#——T/u2u (ID)

llpamep pacuera.

OnpegenuTb IPOM3BONUTENBHOCTb ABYXCUTHOr'O rpoxora I'MCI-72,
Ha KOTOPOM YCTaHOBJNEHH mpoBojouHue cura O0xD0 (pepxHuii spyc) u
I3xI3 mm (HumHuil Apyc), I'POXOT YCTAHOBNIEH TOPH3OHTANBHO, BAAXHOCTH
Mapkr "CC" 5,5% ( w” ) PAMHKCTHX TpuMeceli HeT, TpeGyeMoe 3acopeHue
kx. I3-50 wm HumuuM xnaccom - 10%. OddeKTMBHOCTH 'DOXOUSHMA NO
BepxHeMy CHTYy - 9 O%. T'paHyisomeTpHUecKuii COCTEB UCXOZHOTO YTAS -
BapuanT 2. OnpepenseM 3HaueHue b’e no dopmyne 9.

dh‘?é’_'mxgs ,
Ye - L L XD 55,

Onpenenses aHaueHue Aw no dopuyne I0
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()/=dhu'/00=35)(1003526n7
H = Lt
e 66,5
OnpenenseM aHaueHue TpeGyeMoil d>dPEKTHBHOCTH TPOXOUEHHA TO

HUXHEMY CHTY ( ?,.) no ¢opmyne 2

Y
5 . (olu-Bu) 10" (62,6-10)x10%
# An (100-Bw 52,6 (100-I0)

Onmpenensem sHauexus " 2 " ¥ NOnpaBOUHHX KO3(ULMEHTOB.
YnenbHas NpOM3BORUTENLHOCTD Qa 13 -r/uzq, K; = LI; K5 = 1,155
K3 = 0,9; Ky = 1,05 K5 = 0,8; Kg = 1,05 K, = 0,9.

Onpepensem Npon3BOZUTENBHOCTh HXHErO CHTA MO [UTAHWD
no dopmyne 5

Qu=15x13x1,Ix1,15x0,9x I,0x 0,8 x 1,0 x 0,9 =
= 159,8 r/uac

OnpenesseM MPOM3BOLMTENBHOCTh I'POXOTA MO MAHTAHWD No dopmyxe &

0, - Q100 | 159,8 x 100 _ 240 4 n/4
.11 66,5

lipu ucnuranusx rpoxora I'MCI-72 Ha coprupoBke maxTu "Kpacho-
KaMeHCKas" NMPOUSBOLMTENLHOCTb rpoxoTa cocrTaBuna 264,7 T/d.0mubka

pacuera II%,
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4.2.3. lloBepounnii pacueT HByX NOCNENOBATENbHO
YCTaHOBICHHEX [POX0TOB (TaHneN)

llopepouHkft pacueT IPOU3BOJMTCA C LENbD ONpefeieHus odmei
NIPOM3BOAMTENBHOCTH TaHieMa C yueTOM ero padoToCnoCOCHOCTH U3-3a

Or'PAHWYEHHO! [PONYCKHO# CMOCOSHOCTYH TEpBOro rPoXOTa.

IIpo# 3BOLNTEIBHOCTD LBYX NocjienoBaTesibHO

yCTaHOMIEHHLX I'DOXOTOB ONpefelseTcs N0 CopMyne:

Q,= (Feh) g ikt o/ (12)

rne f:— noJe3Han Iouanb rpoXOYyeHMA Nepeoro rpoxora, H2.

F, - mosesHas MiOEAl> TPOXOUEHMA BTOPOTO TPOXOTa, M<.

HOpHaﬂbHﬂe yCHOoBMA 3KCILTyaraimu ob6ecrnieueHs TIpK

Q. < Qo

rae Om_- MPOOYCKHAA CHOCOCHOCTb NEpPBOrO I'poxoTa, T/u

(npunoxenue I).

Illpumep pacuera.

Onpenennrb NPOM3BOAMUTEJBHOCTD IO MNHTAHKIO JIBYyX IOCAEnOBaTEeNb-
HO yCTaHOBJEHHHX rpoxoToB I'MCI-62 B onHocHTHOM MCnOAHEeHMM, 060ODY-
JOBAHHNX IUIETEHHMK CHTamu 20x25 MM, yron yCTaHOBk# NEPBOTO I'po-
xera 10 rpanycoB, BTOPOTO NOPH3OHTENbHO. BHEWHAs BRAXHOCTD
yraa 4%, PAMHMCTHX MpuMecsit HeT, ofmas HeoGxogyMas ahdexTUBHOCTD
rpoxouetiua 95%. I'paHylIOMETDUUECKU COCTAB MCXOJHOrO AHTPALMTA -~

BapnaHr 2.

I. Unpeaensem Rpou3BOAUTENBHOCTS NEPBOT'O T'POXOTA. LOMYyCTHMYD

addexTHBHOCTD I'DOXOUEHHR CienyeT RpuumMarh 0,75.

AW



!

(Q=10x24x1,IxT,55xIxIxIxIxI=4I0x/a.
IlpoBepka nepBOro rpoxoTa Ha MPONYCKHYD CHOCOGHOCTH MO
Ta6auue npuioxeHua ¥ I.
410 < 480
CrepoBaTenbHO MepBHi I'POXOT C Harpyskoft o MMTaHWO chpa-
BUTCA.

2. OmpepensieM colepmaHie HMUXHETO KIACCA B BePXHeM LA

adgderTrBHOCTH rpoxouenusa 0,75 no dopmyne:

2
/5=(1"2)"O -1 -075) x10% _ 4 (13)
L _ 5 I__o,75

3. OmpenensfeM NPOM3BOAUTENBHOCTH MEPBOrO IPOXOTA N[O NPOCEBY
no gopmyne (4)

' ol ~
Q,,, S B 0. 3020 . 1534/,
To0- 3 100 - 20

4. (OnpepenseM HArpy3Ky 10 MM$EHMO HA BTOPOH IPOXOT

" ] !
@ = Q = Qnp = 410-153 = 257 1/u.

5. Unpenensem BO3IMOXHyX NPOW3BOAUTENBHOCTL BTOPOro I'poXoTa
Mo NUTAHWD L1A o6ecneueHus >¢deKTUBHOCTH I'poxoueHua 957. SHaueHns
YAEenbHOM IPOM3BOANUTENbHOCTH M NONPABOUHHX KO3DPMLMEHTOB COCTOBAT
g = 24 r/Mrusc; Ky = 2,05 Ky = I; Ky = I; Ky = 1,0; Hg = 0,8;
Kg = 1,03 Ky = 1,0.

n

(Q=10x24x2xIxIxIx08x1IxIs=34n1/u
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Tak xax ofa I'poxoTa Mpu 380aHHHX 3HAUEHHAX IGPEeKTUBHOCTH
POXOUEHUA COPABNANTCH CO CBOE)l NPOM3IBOANTENBHOCTLO, TO OOmMAA
NpOU3BOSMTENbHOCTh TaHneMa u3 AByx rpoxoroB I'MCI-02 momer cocrab-

aaty 410 1/4.

4.2.4. Onpepenenne norpe6Horo gpoHTa POXOUEHHA

[lpunep pacuera.

OnpeneanTs norpeCHu#l GpOHT rpoxodeHUs Jiaf TpeSyemoft nmpous-
pofrrensHocT 500 T/u, npu rpaHuue pasgeneHus I3 MM Ha mramio--
BaHHHX CHTaX C KB&APATHHMH OTBEDPCTHAMK, Tpedyemol afdexTHBHOCTH
90%. BuamsocTb kaMeHHorcyras mapkx K - 7% ( WP) FOVHHCTHX MpUMe-
ceit HeT. I'POXOTH B OIHOCHTHOM MCIOJHEHMH JIOJAXHH YCTHABIUBATHCH
POPU3OHTANbHO, ['paHYJIOMETPHUECKHt COCTAB MCXOOHOI'O MATAHHA -

BapPKaHT 2.

Onpeﬁ,enaeu 3HAUEHMA YIEeNbHO} MPOK3BOAMTENbHOCTH M nonpasoy~

HeX KoabdmumeHTOB:
i = I3 r/uac, Ky = 1,4; Ky = I,I5; Ky = 0,7; 4 = 1,0;
Ky = 0,8; t{6 = 0,85; Ky = I,0

500 2
F= =50H.
f 13x1,4xI1,I5x0,7x1I1,0x0,8x 0,85 x I,0

K sxcnayaTauuu MOXHO PEKOMEHNOBATh O NAPAJJIENbHO YCTAHOBIEHHWX
rpoxo'mg [ACH-62 nau npy JeNeHMM NMOTOKA HA JiBe CEXIMM C NPOM3BO-
mareabHocTso 250 T/u RKaxnoft ABYX NOCAENOBATENBHO PACHONOXEHHLX
rpoxoros ['UCI-72 Ha ceKimb.

22



4.3. OxoHuaTelbHOE T'POXOUEHHe yTiaeh

lipumep pacuera.

OnpefenuTs MPOM3BOZMTENBHOCTH mMojceBHoro rpoxora I'MI-52
npy nonyueHuu copra AM (I3-25 MM) 050pyn0BaHHOIO ILIETCHHMM
curamu 13xI3 wM. JlorycTAMaa cTeneHb 3acopenus copra Al mesousp -
15%. BraxHocTb anrpaimra 7% ( w')mvmucrux npumeceft Her. ['poxor
ycraHoBieH noj yraom I0 rpagycos. I'paHynomerpuueckuit cocTas OMTa-
HuA - Bapuant 3. Onpegensem TpeCyemyn a(eKTHBHOCTL IPOXOUEHHA
no dopmyne 2.

4
5 . (L-p)10_ (30 - 15) 10%
o (100-p) 30 (100-15)

= 58%.

Orpepenses 3HaUEHHA YMENbHOE NPOM3IBONMTENBHOCTH u NonpaBou-
- 2 o 4.
HHX KO3{uIMeHTOB - 9- 14,5 1/u"uac, Ky = L,5; ks = 2,0;
1{3 = 0,7; K4 = I1,0; '{5 = 0,7 k{6 = 1,0; Hy = 1,0,

lipouaBomNTeXBHOCTL IPOXOTA COCTABHMT:

Q=78x145x1,5x2,0x 0,7x 1,0x 0,7 x 1,0 x 1,0 = 166,27

Sw.nuﬁexfro pa

no HayyHoi pa6ore,K.T. H: S
rpj.m"opoa

Pyromonurent TeMu, K.T.H. / B
/ SO an .A.PoxxoB
7



Npunoxenne I

MaKCUMANTBHAR MPOK3BORMTENBHOCTE [0 NMATAHMD an
(npomyckHas CrOCOGHOCTS) MHEPLMOHHHX I'POXOTOB
IPM CyXOM TpoxoueHuu yriael, T/u

Tun :Hacnop'max :Yro.vx yc'raﬂosxu!x‘vlaxcmanbuu TIpou3—

'naomapgs, rpo- ! rpoxora, ! BOJUTENBbHOCTD 11O

rpoxora yXoTa, MS y Tpai. yuTaHMD, (), T/4
THI-32 . 3,12 15 120
THI-42 5,6 15 240
'HI-43 5,6 15 340
I-52 7,8 15 360
TNT-51 6,12 15 600
IUT-71 12,5 15 840
I'HCI-62 10,0 10 480
THCI-72 15,0 10 720
I'HCI-82 21,0 10 960

J

llpumeuanue: Ilpu ymeHbEHMM yraa HAKIOHA ['POXOTA €ro MPOIMYCK-
HaA CNOCOGHOCTb HoA®HA OHTh YMEHbIlEHa B COOT-
BETCTBHA C M3MeHetneM Koaddmmmenra Kg (rabn.6).
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G2

Tlpunoxenue 2

tu
Couepxanne TUTPOCKONMUECKOR BIaru W B yrifaX NO OCHOBHHM YTOXbLHHM GacceHam

A HaumeHoBaHue YTOJNbHHX DafiOHOB CTpaHH
! T T T T T T T T T T T T
i ydioHbac~ !Kyadac—!}‘apa-,ﬂeuop- yYpanb- Kuprus- Bypar- ,Yepem- 1ilxyr- !Hpmop!CaxunH-Iﬂpu- yllon-
PK& ° ckuft CKuil raH- cku#t CKu#t CKuit ckuft XOBCKHMI ' cxuft ckuft  ‘cruft 6an- ‘MoC-
yrag ' | BMH= !Kaﬂcxo—lsamxup—'ywekcxun!‘-iwrmi— Xaba-  Maranan-, Y y = |KOB-
: cxkuit Aumi- ‘ckuft  Tagmuk- ‘cxui  "poBCKult ckuht : ‘ckuit | Hul
! ! ! !ﬁxun texult !Tya;m— ! ! 1 ! !
! ! ! 1 aggggg ! 1 jerua -y ! ! ! !
—l 13 1 1 1 1 [ 1 L& 2 [ 1 1
I 2 ' 3 t 41 5 1 6 t 7 t 8 1 9 1 10 ! IT ' 12 1| I3! 14
A 1,6-2,6 - - - 1,5 - - - 2,5-5,5 - - - -
r 2,5-3,0 2,0-3,0 - - 1,56-3,8 - 3,0 2,5-4,0 2,5 2,0 2,0-3,0 - -
i 4,5 4,0 - 7,0-7,5 - 5,5-10,0 7,0 4-4,5 3,5-6 3,5 3,5-4,5 - -
T 1,5 1,5 - - - - - - - 1,2-1,5 - - -
K 1,3-1,5 1,5 1,5 1,7 - - - - - - 1,0 - -
X 1,5 2,0 - 1,8-2,3 - 1,0 - 2,0 - 1,0 - -
o 1,3 1,5 ,5 1,7 - I, - - - 1,5-1,7 - - -
cC - 1,6-1,6 2,0 1,7 - 1,7 - - - - - - -
B. - - - - - 11 - - - - - - II-12
By - - - - - II-1I2 - - - - - - II-I2
Cnanen - - - - - - - - - - 2-3 -

e
lipumveuanune: llpn orcyrcrsuu axHauenuft W Ina yraeft HexoTOpHX MECTOPOXIEHUN UX 3HAUEHMA cleayeT
NPUHMMaTb MO RAHHEM LEHTPaAbHHX XumiadopaTopuil.



[lpunoxenue 3

METOIMYECKME YKA3AHMA [0 OPEJEIEHWO TIMHACTHX
TIPUMECEX, B YTJIsIX

l[lpegcrarnennas npo6a, oroGpekHas B coorsercTBuM ¢ I'OCT

10742-71 gpoGurca o kpynHocrd 0-3 MM M TLATENbHO NEPEMETHBAETCH.
Or MaMeabueHHO! NMPOGH, MNyTeM KBAPTOBAHMUA OTOHUPANTCA JiBe MOPLMM:
OfHA& BNf ONpeneNeHUA 30JbHOCTH, BTOpaR Maccoil He meHee I,d kr
s onpejeNeHks TAMHUCTHX NpuMeceit. JTa MOPUMA BHCYWHMBAETCH JO
NOCTORHHOI'O Beca, 3aTeM NoMenaeTCs B COCYHL M 3alUBaeTCA ropsuei
(¢ = 80-90°C) Bomo# B cooTHoweHuu 1:X = I:2 (no Becy). Cmech B
reueHne 10 MuH. HenpepHBHO NepeMelMBaeTCA,3aTEM OTCTAMBAETCA B
reueHue 1 muH. Boja CO B3BEmEHHHMM [IMHMCTHMA MDUMECAMM CAMBAETCA
B eMxocTh. llocye 3TOro TBepAnit OCTATOK AHANOTMUHBM OGPa30M, MPO-
MHBaeTCA eme ABa pasa. OTMuTHIA TBepOHi# OCTATOK BhCYWHBAETCH M0
MOCTORHHOI'O Beca, B3BENMMBAETCH TOCAe uero oTSupaercs mpoba Aid

ONpefieNeHns ero 30JbHOCTH.

IlpuMeproe copepranne TAMHUCTHX NDUMECeH Orpejensercs Mo

(bopMmyae:

]
h=]
(4]
J
b
]

BEC MCXOJHON MOPLMM yrasd, I';
P2 -~ BeC OTMHTOI'0O TBepiOro ocsaTka, I;

1o

A% 30JABHOCTb WCXOZHOP MOPUMM YTAA, ;

AS - sonbHOCTH OTMHTOIO ocagka, ..

]
¢
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3axas B I30. J-II86T Ocwvem I,4 n.a. Tupax 2700 aKs.

[loanucano B nme4arts 3{.77.8Cr.

Poranpuur UOTT
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