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1. TPAHYJIOMETPAUYECKHAMW COCTAB MATEPHAJIA
1.1. Onpepenenus u (popMyJIbl JJIS pacdera

I'panynoMeTpudecKkuii COCTaB MaTepualia XapaKTepUu3yeTcs KO-
JUYECTBEHHBIM paclpelielieHHeM 3epeH M0 KPYIMHOCTH. YacTo B TOpHOU
IIPOMBIIIIIEHHOCTH 32 KPYIHOCTE 3epHa (€ro pazMep YCIOBHO IMpHHUMA-
€TCS MaKCUMAJILHBIM pa3Mep KBaJIpaTHOTO OTBEPCTHS CETKH, Yepe3 KOTO-
poe 3epHO mpoBaJiuBaeTcsa. Macca 3epeH XapaKTepH3yeTcs COlepKaHnueM
3epeH KpYIHee WM MEHbIEe pa3Mepa OTBEPCTHs CeTKU. Te 3epHa, KOTo-
phle MPOBAJIMBAIOTCS YEPE3 CETKY C Pa3sMEePOM OTBEPCTHI d B MUIJLIAMET-
pax, COCTaBILIIOT HIDKHUN KJjacc U 0003HavaroTcs - d, a 3epHa, KOTOPHIE
OCTAIOTCS Ha CETKE, COCTABIISIOT BEPXHUH KiIacc ¥ 0003HagaroTcs + d.

Ecnu pacceB mpou3BOIATCS OJHOBPEMEHHO Ha HECKONBKUX CET-
Kax C pa3lIndHBIMH pa3MepaMé OTBEPCTHUM, TOTJa KaXIOH CeTKe IIOy-
9ar0TCs Y3KUE KIIACCHI KPYITHOCTH, XapaKTEePU3YIOIMKECs pa3sMepoOM CeT-
KH, 4Yepe3 KOTOPYIO 3€pHO MpPOILUIOo, di U pa3MepoM CETKH, Ha KOTOPOI
OHO OCTaJIOCK, d2. KpymHOCT Takoro kiacca obo3Havaercs - di + da.

CyMMapHBIMU Ha3BIBAIOTCS KJIACCHl KPYIMHOCTH, IOJIYYCHHBIE
IIPU pacceBe MaTepuaia TOJLKO Ha OJHOM cHuTe. BepxHuil kiiacc Ha3bIBa-
eTCs CYMMAapHBIM IT0 TUTIOCY, & HIDKHUI - 110 MUHYCY.

Jns 06paboTku pe3yiahTaToOB CHTOBOIO aHAIH3a 3aIloNHIeTCI Tab-
mumma 1.1.

Tabmuma 1.1
P €3YJIbTAThl CUTOBOI'O aHaJll3a
CyMMapHEBIH BBIXOJ CymMapHBIH BEIXON
Kpynnaoctes | Mac- Brr- no"+" no"-"
KJiacca, MM ca,r xox, % | Kpymuocts Brerxon, Kpynnaocts Brexon,
Kjacca, MM % Kiacca, MM %
+1,2 0 0 1,2 0,0 1,2 100,0
-1,2+1 5,1 4,24 1,0 4,24 1,0 95,8
-1+0,8 17,2 14,30 0,8 18,54 0,8 81,5
-0,8+0,63 18,1 15,05 0,63 33,69 0,63 66,4
-0,63+0,4 14,8 12,30 0,4 45,89 0,4 54,1
-0,4+0,2 16,0 13,30 0,2 59,19 0,2 40,8
-0,2+0,1 13,3 11,06 0,1 70,25 0,1 29,8
-0,1+0,071 14,1 11,72 0,071 31,97 0,071 18,04
-0,071+0,0 | 21,7 18,04 0,000 100,00 0,000 0,0
120,3 | 100,00

HUcxoonwrii mamepuan Quex = Z0i.
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Puc. 2.1 CymmapHbie XapaKTepHUCTHKH KPYITHOCTH.
1 —mo «+», 2 — 1o «»

Ilony4denHsie pe3ynbTaThl OOBIYHO HHTEPIIPETHPYIOTCA IpadUIecK.
Mosxno IIOCTPOUTE THCTOIPaAMMY, ITIOKA3BEIBAIONIYIO 3aBUCHMOCTE BBIXOJa
OIIPCHCICHHOIO KJIaCCa KPYITHOCTH OT KPYIIHOCTH 3TOI'0 KJracca.

Hanbonee gacTo cTposATCS Tak Ha3bIBAEMEIE CTPOSTCS CYMMApPHBIE
(KyMyTITUBHEIE) XapaKTEPUCTUKU KPYITHOCTH, COOTBETCTBEHHO IO +» H
o «—» (puc. 1.1).

[Io cymMMapHBEIM XapaKTEpUCTUKaM KPYITHOCTH MOXKHO OIPEIEIUTh
BBIXO JIr060ro Kiacca KPpYHHOCTH, a4 TaxKC BEIXON nroboro «Y3KOIo»
Kjiacca KpymHoctH (cm. puc. 1.1).

1.2. 3ana4n Ha HOCTPOEHME CYMMAPHBIX XapaKTePHCTHK
KPYIHOCTH H OIpelejieHue 10 HUM BBIX0a KIacca 3aJaHHOM KPyII-
HOCTH

3amaum 1.1 — 1.10. ITo pesynrTaTaM CHTOBOTO aHAIH3a IIOCTPO-
UTE THCTOrpaMMy pacIpeleleHys MaTepHala 10 KIaccaM KPYITHOCTU W
CYMMAapHYIO XapaKTepUCTUKY KPYIHOCTH IO IUTIOCY U 1o MuHycy. Omnpe-
JENHUTh 110 HEW BBIXOLBI KIIACCOB 3aaHHOU (MpEIoiaBaTesieM) KPYITHO-
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ctu. PaccuauTaTh cpemqHIon KpyImHOCTE Kiacca. Y CIIOBHS 33[ad IpUBEIc-
HEBI B Ta0.1.2.
Tabmnuia 1.2

YenoBusa 3amau 2.1 —2.28
Macca xmacca, p.
Kpynnocts knacca, MM | Bap. 1.1 | Bap. 1.2 | Bap. 1.3 | Bap. 1.4 | Bap. 1.5

-2,2+2 9,2 4,5 1,5 7,8 3,7
-2+1 25,2 22,2 12,7 18,9 19,2
-1+0,5 29,7 28,4 18,4 22,6 23,9
-0,5+0,25 26,3 28,3 19,3 29,3 28,7
-0,25+0,125 35,3 34,9 25,5 36,6 39,6
-0,125+0,063 34,8 34,7 39,6 41,5 39,7
-0,063+0,0315 24,6 24,2 442 38,7 29,3
-0,0315+0 37,7 33,2 41,3 31,5 31,2

Macca xnacca, rp.
Kpymnuocts knacca, Mm | Bap. 1.6 | Bap. 1.7 1.8 Bap. 1.9 | Bap. 1.10

-16+12 20,1 10,1 4,7 14,2 12,2
-12+10 35,2 45,2 46,2 37,4 32,6
-10+5 38,1 28,1 58,1 48,8 43,2
-5+1,6 34,8 44,8 24,8 34,8 41,8
-1,6+1 56 56,6 36,6 46,5 42,3
-1+0,5 23,3 23,8 53,8 43,3 41,1
-0,5+0,25 24,1 24,9 54,9 44,2 32,4
-0,25+0 31,7 333 23,3 43,7 12,7
2. TPOXOYEHHME

2.1. Onpenesienre U GopMYyJILI AJIf pacuera

I'poxoueHrieM Ha3bIBaETCS TPOIECC pPa3leNCHUs IIOJE3HBIX HC-
KOIIaEMBIX IT0 KPYIIHOCTH, OCYIIECTBILIEMBIN ITyTEM UX IIPOCEHUBAHUS Ue-
pes cura. :

B npornecce rpoxodueHus MaTepuaia Ha OJHOW CETKE TIONYJIaeTCs
IBa IIPOLYKTa: HaAPEIIETHRIN, MM BEPXHUM (TOT, KOTOPHIM OCTaeTCsI Ha
CETKE), U IOAPEIIECTHRIN, YWIN HIDKHUK (TOT, KOTOPBIH MPOXOIUT depe3
oTBepCTHA ceTKH). KauecTBo MpoBENeHHON ONepallii IPOX0UCHIS OTpe-
neisiercs 3¢ (QeXTUBHOCTRIO TPOXOUCHHUS, BRIPAKACMOM B IOJIIX CIMHHUITEI
UM IponeHTax. JOEeKTUBHOCTE TPOXOUYSHHS IIOICUNTEIBACTCA II0 BCe-
MY HIDKHEMY KIIAcCy, T.€. KJIaccy, MEHBIIEMY pa3Mepa OTBEPCTHUI CETKH,
Y 110 Y3KUM KJIaccaM KPYITHOCTH, COCTABILIIONINM HIDKHUH IPOIYKT.

3¢ hexTHBHOCTE TPOXOYCHHST MOXET OBITH OmpemesicHa IO JIFo-
0011 u3 cnexyromux GopMmyII:



%P 100

i 2.1)
E = Tu B (2.2)
a
E=2.27% 100 2.3)
a -39

roe O, uQ, - Macca COOTBETCTBEHHO HIDKHETO M HCXOIHOTO
IpOAYKTa, T/4, T/CyTKu; ¢, [ u & - COOTBETCTBEHHO COIEpXKaHUE pac-

YETHOTO KJIacca B HCXOOHOM, HIDKHEM K BEPXHEM IIPOOYKTSC, %; Yy - BBI-

XOJ, HIDKHETO IPOayKTa, %.
IIpu pacuere E 1o BceMy HIDKHeMY Kiaccy B dopmynax (2.1) —
(2.3) =100 %.

2.2. 3amayum HA pacyeT MoKa3aTejel rPoXoueHus

3anmaua 2.1. Haiitu s dexTuBHOCTE rpoxoduenus matepuaia 500-
0 MM Ha ceTke ¢ pazmepoM oTBepctuii 200 MM, eciid COIEpKaHuEe HIDK-
Hero kjacca B BepxHeM mpoaykre 10 %. XapakTepucTuKy KpYIHOCTH
HUCXOIHOTO MaTepHualia IMPUHATH 110 IPIMOM JIMHUH.

OrtserT: 83,3 %.

3amaua 2.2. Beraucnuth 3G OEKTUBHOCT TPOXOYCHHS MaTepraia
kpynHocTeI0 200-0 MM Ha CETKe ¢ pasMepPoOM OTBEPCTHI 50 MM, €CIIU BbI-
xoJ BepxHero nponykra 80 %. XapakTepuCTUKy KPYIHOCTHA MCXOLHOIO
MaTepHaia MPUHATE 110 IPSAMOU JINHUH. |

Otset 80 %.

3amaua 2.3. OnpenenuTs BEIXOM HWKHETO IMPOAYKTA, €CJIU CO-
IepIKaHue BEpXHEro kiacca B ucxogHoMm marepuaie 70 %, a adpdexTus-
HOCTh TpoxoueHua 30 %.

Otser: 24 %.

3ama4ua 2.4. PaccumTaThk BBRIXOJ, HIDKHETO IPOILYKTa, €CIM CO-
IepKaHne HIDKHETO Kiacca B ucxomHoM marepuane 50 %, a B BepxHeM
npoaykre 10 %.

Otsert: 44,5 %.



3amaua 2.5. Haiitu 5QdexTuBHOCTE TPOXOUEHUS, €CII COJEPKa-
HH€ HIDKHETO Kiacca B ucxonHoM marepuaiie 40 %,a B BepxHEM MPOLYK-
e 10 %.

Otser. 83,5 %.

3ama4ua 2.6. BerauciauTh, CKOJIBKO MOIYYUTCS HIDKHETO IPOIYK-
ta u3 500 T MaTepuana, eciu coJiepkaHue HIDKHEro knacca B HeM 20 %, a
s pexTuBHOCTE IrpoxouecHmsI 90 %.

Otsert: 90 T.

Otsert: 11,75 %.

3amaua 2.7. HaliTu BBIXOJ HAJPENIETHOTO MPONYKTa, €CIHU CO-
JIep KaHUE HIDKHETO Kjlacca B UCXOJTHOM Matepuaie 25 %, a addexTun-
HOCTh rpoxoueHus 70 %.

Otser: 82,5 %.

3ama4a 2.8. OnpenenuTh IMPONU3BOIUTEILHOCT IPOXOTA IO IIOI-
PELIETHOMY MaTepually, €CIH COIEpKaHHe Kilacca KpyIHee pasMepa OT-
Bepctuil cetku 70 %, sddexTuBHOCTs Tpoxodenus 90 % u mpous3BoIu-
TEIBHOCTh IPOXO0Ta 10 ucxoaHoMy matepuany 1 000 1/4.

Otser: 270 /4.

3agaua 2.9. HailTu npou3BOIUTENHHOCTS IPOX0TA 10 HUCXOIHO-
MY OPOIYKTY, €CIIH COAepKaHNe HIDKHETO KIacca B HCXOTHOM MaTepua-
1e 30 %, B BepxueM mnponykre 10 %, a mpou3BOAUTENBHOCTE IPOXOTA II0
BEpXHEMY NMPOAyKTy 778 T/4.

Otser: 1 000 1/4.

3amaua 2.10. Paccuutats comepikaHue HIDKHETO Kiacca B HC-
XOJHOM MaTepHalie, €ClIi BhIXo[ HipkHero npoaykTa 40 %, a agdexTun-
HOCTE TpoxoueHus 80 %.

Oteet: 50 %.

2.3. Pacuer rpoxoros

Armapathl, Ha KOTOPHIX IIPOM3BOAMTCS TMPOIECC TI'POXOUEHUS,
Ha3BIBAIOTCSA TPOXOTaMH. B NPOMBIIIICHHOM MPaKTHKE Ha TOPHOHOOHI-
BaIOIIMX ¥ 000raTUTENbHEIX GabprKax MHUPOKO MPUMEHSIIOTCS BUOpaIli-
OHHBIE TPOXOTHL. B OCHOBY pacdeTa DTHX THIIOB I'DOXOTOB TIOJNOXKEHBI
IIpaKTUUECKHE NaHHBIE YCPETHEHHOM MPOU3BOIUTENLHOCTH ¢ IO UCXOI-
HOMY MaTepuaily Ha €OUHMILY TUIOMIa[H TPOXOUeHus (IUIomags CHUTa)
IpY TaHHOM pasMepe oTBepcTus cuta (1abn.2.1). KoHkpernsie ycnoBus
I'POXOYEHHS YIUTBIBAIOTCS MOMPAaBOYHBEIMU Koshdummentamu (Tabn.2.2).



ITpou3BoMTENEHOCTE TPOX0TA 10 UCXOHOMY MaTepuaiy
rae F' - paGodast mwiomans cura, M* p, - HAaChIIHAs IUIOTHOCTH
IPOXOTUMOTrO Marepuaia, /M (6e3 yrpambosku); k, [, m, n, o, p -

TIOIIPaBOYHEIE KOG OUIIMEHTEI, OlpeaeaeMsie 1o [5, 8, 10].
CymecTByeT aBa crocoba pacueTa BHOPAIMOHHBIX M THPALUOH-
HBIX TpoxoToB. IlepBriii, KOTJa paccuuThIBaeTCA MOTpebHas (Heobxonu-

Mas) o0mmas miomaas rpoxodeHus Fg

rpoxoToB N, BBIOPaHHOrO pasMepa C M3BECTHOH paboded IUIOINa/bIo

M II0 HeH OIIPCACIIACTCA HYHCIIO

cura I - miit obecredeHns 3aiaHHOM IPOU3BOAUTENLHOCTH. 13 dopmy-

761 (2.4) umeeM

Tabnuya 2.1
Cpenuss IPoU3BOIUTEILHOCTL BHOPANMOHHEIX IPOX0OTOB
Pasmep oTBep- g, M*/(v? 1) Pasmep oTBEp- g, M>/(M* 1)
CTHUH CHUTa, MM CTUH CHUTa, MM
0,5 3,0 30 33,5
1 4,0 40 37
2 5,5 50 42
6 13 60 46
10 19 80 55
16 24,5 100 63
20 28 150 90
25 31 200 110
F= Oex 2.5)

g.pﬂ .k.Z.mon.Oap
rae (), -KOJNMYECTBO HCXOJHOTO MaTepHaia, IOCTYIIAaIoNnIero Ha
rpoxodeHue (3aJaHHasd MPOU3BOIUTEIBHOCTE). Torna

F
N, = ;’H (2.6)
p

IIpu BTOpOM criocobe pacueta mo dopmyine (2.4) BBIUUCIIIOT
IIPOU3BONUTENBHOCTS TPoX0Ta (J BEIOPaHHOI'O pasMepa U 10 HEH oIpe-




BCIIOT HYKCIIO I'PpOXOTOB N p JJIs obecreuenus 3aJaHHOH IpoHusBO I~

TEIIBHOCTH.

IIpenmouruTensHee MEPBEIA MOPSIOK PacyeTa.

Ecnu rpoxodeHue UAeT Ha JBYXCHTHOM TpOoXoTe (IOIyIaroT TPU
Kjacca), TO pacdeT BEAyT IO BEPXHEMY W HIDKHeMY cuTam. [Ipu 3Tom
IIOPAJOK pacdyeTa MOXKET OBITh CIENYIONTUH: CHadYalla PacCUUTHIBAIOT
00111yI0 IOTPEOHYIO IIOIAAE IPOXOUESHUS U YHUCIIO TPOXOTOB BEIOPAHHO-
r'o pa3Mepa 10 BEpXHEMY CHUTY:

— QHCX

P )y = :
( q-pH-(kJ-m-n-o-p)B

o6 )B

(), -k

F

p

ITocne sToro onpenensroT 00MIYIO IUIOMIATh TPOXOUCHHUS U YHCIIO
I'POXOTOB BEIOPaHHOI'O pa3Mepa IO HIDKHEMY CHTY, YUHTBIBas, 4TO Ha
HYDKHEE CUTO IIOCTYIAeT HE BECh NCXOIHBIN MaTepHrall, a TOJBKO HIDKHUI
IPOIYKT BEPXHErO CHUTA € APYTOH XapaKTepUCTUKOH KpymHOCTH. Kpome
TOT'0, OH PaCHpenersieTcs 10 BCeH MOBEPXHOCTH HIDKHET'O CHTa, a IIOCTY-
IIaeT HE TOJBKO B HAYaJO €ro, Kak 9TO MMEET MECTO Ha BEPXHEM CHUTE.
ITosTOMy IIpH OIpeNENeHUM 4Hclia TPOXOTOB 3JIech pafodas IUIOIAIb

cura pasHa 0,7F . Takum obpasom, nmeem

— Qucxﬁ;g:EB
q-pﬂ-(k-l-m-n-a-p)H

(F,

obur )H

M

(E;@H )H
]Vrp S
S,"7_Fpr
roe (..} - comepxkanue Kiacca —(;, B UCXOIAHOM MaTepHale,
TOJNH €IAVMHMIEL, &, - Pa3Mep OTBEPCTHS HIDKHErO CHTa, MM; [y - oddex-

THBHOCTE I'DOXOYCHN Ha BEPXHEM CHUTE I10 KIIaccy — @1 , JOJIY €HUHHIIE].




Jlnst ompenenenys NompaBodHblx kosdduuuentos k u [ mus
HIDKHETO CUTa HEOOXOJUMO 3HATEH COJIEPIKaHUE 3€PEH MEHBIIIC TIOJIOBUHEI

0,5
pasMepa OTBEpPCTHS ITOTO CUTa [, ~ 2 B MaTepualie, MOCTYIAomeM Ha

HIJKHCC CUTO, U COOCPKAHNHE B HCM 3CPEH KPYIIHEC OTBECPCTHA 3TOr0 CH-
+ay

T2 f3
—0,5(12
B = 2.7
ﬂncx EB
- -
ﬂ+0¢2 — ﬁncxl 'EB - Mcx2 (2 8)
= = : :
/Bncx1 ) EB
rne S0, B2 u [0 % - comepkaHue KIACCOB — ¢, — O, H

—0,5- o, B ncxomHoM MaTepuaie, MOCTYHAIONIEM Ha IPOXOT (Ha BepXx-
HEE CHUTO), OJIM EIUHUIIBI, 3HAUCHUS STHX BEIMYUH HAXOMAT 110 Xapak-
TEPUCTUKE KPYNHOCTHU MCXOJHOIO MaTepHala; &, U O/, - Pa3Mephl OT-

BEPCTUI, COOTBETCTBEHHO BEPXHETO U HIDKHETO CUTA, MM.

Ilocie mpoBenmeHHOro pacyera Mo o0OMM cUTaM (BEpXHEMY H
HIDKHEMY) K YCTaHOBKE MPUHUMAIOT OOJIBIIEe YHCIIO TPOXOTOB.

Bo3MokeH M BTOpOM MOPANIOK pacyeTa ABYXCUTHOTO TPOXOTa,
KOI'la CHAa4aJla PacCUUTHIBAIOT IPOU3BOAUTEIHHOCTE TPOXOTa BEIOPAHHO-
I'0 pazMepa IO BepXHEMY U HHXKHeMy cutTam 1o dopmyre (3.4), a 3ateM
10 HEX OIPENEILIIOT UX YHUCIIO, HeoOXOIuMOe sl TPOXOUEHUS Ha BEpX-
HeM U HrpkHeM cuTax. K ycTaHoBKe nmpuHuMaioT Oosbinee YUCIO TPOXO-
TOB.

Crnenyer MOMHHUTE IIPH 3TOM, 4TO IPH PacUueTe MPOU3BOIUTEND-
HOCTH I'POX0Ta 0 HIDKHEMY CUTY B (popmyny (2.4) criemayeT moACTaBIsATh

sddexTuBHyIO0 pabouyro ImIomanb HIDKHETO cuta, paBHyio 0,7 Fy (rme

F B paGOHaﬁ IUIoIIa/ib BEPXHETO CHT&), a 9rCJIO IT'POXOTOB OIIPEHCIACTCA

II0 KOJIMYECTBY HIDKHETO IIPOJYKTa BEPXHETO CUTA, a HE IO IPOM3BOIH-~
TEJIBHOCTHU OIEPaliy TPOXOUEHHS 10 UCXOTHOMY MaTepHay.

B IIpOoMBINUIEHHON MPaKTUKE Tepell KPYIMHBIM JpobnenuemM (1e-
pen IEepBOM cTaiued NpobNeHud) s MPEeNBapUTEIHHOT0 T'POXOUCHHUS
OOBIYHO YCTAaHABIHUBAIOT KOJIOCHHUKOBBIA IpoxoT. [loTpebHyIO IUTONans
pelIeTKY B KBaJPaTHEIX METPax KOJIOCHHKOBOTO IpoxoTa ' MOXXHO pac-
CUUTATh IO IMIUPUIECKON dhopMyIie
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F = O (2.9)

24-a
e anx - DPOU3BOIUTCIILHOCTE I'DOXOTA 110 IIMTAHHIO, T/ q, a —

IIMPYHA ETU MEXAY KOJTOCHUKAMU, MM.

IInomane pemerky, paccuutanHas o gopmyne (3.9), monygaer-
Cs JOBOJIBHO MAaJOW, II03TOMY Pa3Mephl KOJOCHHKOBOI'O I'DOX0Ta YacTo
OIIPEAEILIIOTCS YCIOBHSMU €TI0 YCTAaHOBKHU, MOCKOJIBKY TPOXOT OTHOBpPE-
MEHHO TPaHCIOPTHPYET pyay B apobmnky. Ilpu 3arpys3ke rpoxorta u3
OIIPOKUIBIBAIOIINXCS BarOHOB LIMPUHY €0 IPUHHMAIOT PaBHOU JJINHE
Ky30Ba BaroHa, a IpH 3arpy3Ke IUIACTUHYATHIM IUTATEIEeM - paBHOU IIH-
puHe nurtareirsl. Bo wu3bexaHue 3acTpeBaHMSI KPYIHBIX KYCKOB IIPH
OO0IBIIOM UX KOJMYECTBE IMIMPHHY TPOX0Ta B HYy)KHO IPUHUMATh HE Me-
HEe TPOMHOTO pa3Mepa HauOOJNBIIET0 KyCKa, a MPH HE3HAUYUTEIFHOM KO-
JIMYECTBE KPYIHBIX KYCKOB, ee mpuHuMaioT Ha 100 MM Gosbiieit ABOMHO-
ro pasmMepa HauboNbINX KycKOB. [[nuHa rpoxoTa 0OBIYHO MPUHUMAETCS
B 2 pasa Gosbiell mupuHsl, T.6. L =2- B, 1 IpakTHIeCKH COCTABIIICT OT
3,5 1o 6 M.

2.4. 3agauu HA pacyueT OfHOCUTHEIX IPOXOTOB

3amaum 2.11 — 2.20. Paccuutats HEOOXOAUMYIO IUIONIATb T'PO-
X04eHMA (WIH IPOU3BOAUTENFHOCTD ONPEIEICHHOTO TPOX0Ta) U oTpeO-
HOE 4YXCII0 I'POXOTOB 3aJaHHOTO THIOpasMepa Ijid obecrieueHus tpedye-
MOM HPOU3BOIUTEIBHOCTHU IIPH 33JaHHBIX YCIOBUSIX TPOXOUEHI.

HeobOxonmuMmele JaHHbIE I pacueTa IpUBeIeHs B Tabm.2.2 u 2.3.
Tabmuna 2.2 — 3amanue i pacdera, Tabnuna 2.3 — XapaKkTepUCTUKH
KPYIIHOCTH HCXOJHOIO MaTepuala, HeoOXOoauMBIe U1 pacuera.
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Tabruya 2.3

XapakTepucTHKAa KPYNHOCTH UCXOMHOI0 MAaTepHaJia

Ho- KpymnuocTs xnacca, MM

Mep Berxon (conepixanue) xiacca, %

3aa-

HH

511 —100+50 —-50+25 —25+12 —12+6 -6+0
10 25 20 30 20

212 -300+150 —-150+75 ~T75+25 —-25+10 | =10+0
10 18 22 30 20

)13 —120+60 —-60+30 -30+15 ~15+8 —-8+0
15 10 25 35 15

—-400+200 | —200+100 | —100+50 | —50+25 | —25+0

2.14 13 12 20 25 30

515 —-100+60 —60+40 —-40+20 | =20+10 | —-10+0
10 18 15 20 37

)16 —250+125 —-125+60 —-60+30 | —30+15 | —15+0
25 20 10 20 25

517 —-300+150 —-150+75 -75+30 | —-30+15 | -15+0
20 23 27 12 18

)18 —-120+60 —-60+30 -30+15 —15+8 -3+0
15 33 21 18 13

~300+150 | —150+75 | —75+40 | —#0+20 | —20+0

P 10 25 18 32 =

590 —-150+100 —-100+50 —-50+25 —-25+12 | =12+0
5 15 20 25 35

2.5. 3aga4m Ha pacyeT ABYXCUTHBIX TPOXOTOB

Jamaum 2.21-2.30. PaccumntaTs moTpeOHOE HYHCIO JIBYXCUTHBIX

I'POXOTOB 3aJaHHOTO THUIIOpa3Mepa sl obecredeHus TpeOyeMoi mpoms-
BOJMTENBHOCTU. VICXOMHBIE NaHHBIE JUIS pacyueTa U YCIOBUSA TPOXOUSHUS
IIpuBeneHsI B Tabm.2.4 u 2.5.




B zamagax 2.21 — 2.30 3ajmadpl THUIIOpa3Mephl I'POXOTOB, YTO
IpenoIpeneaeT YHCII0 TOTPEOHBIX TPOXOTOB. B pealbHOM IPOEKTHPO-
BaHHMU CJIEIYeT YHCIIO TPOXOTOB YBA3BIBATH C YHCIIOM OPOOMIIOK U TOJ-
OupaTrh TPOXOTH COOTBETCTBYIOIIMX THIIOPAa3MeEpOB. UUCIO TPOXOTOB
YACTO OIPEHNENIETCS YK€ UHCIOM IPOOUIIOK, TIOTOMY YTO Takas ycTa-
HOBKa KOHCTPYKTHUBHO YIIPOIIAET y3€J «IPOXOT-Ipobuiikay (yMEeHbIIAeT-
s TIeperali BEICOT, YIPOIIAIOTCI KOHCTPYKIHH keno0oB u T.4.). Takum
o0pa3oM, B pealbHBIX YCIOBHIX CIEAYET NMOM0UpAaTh TaKON THUIIOpa3MeEp
I'POX0Ta, YTOOBI BHIIIOJIHUTE 3TO TpeOOBaHMUE.
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Tabnuya 2.5

Xa§aKTepu£Tu§ca KPYIHOCTH HCXOIHOIo MaTepuaaia

Howme
p KpynHocTs Knacca, MM
3amad Brixon (comepixanue) xiacea, %
41
Lo | =300+150 | —150+75 | -75+37 | ~37+18 | —18+0
' 12 19 31 23 15
Loy | 72504125 | -125+62 | -62+30 | =30+15 | —15+0
' 8 17 18 25 32
L, | —275+140 | 140+70 ~70+35 | —35+18 | —18+0
' 5 12 31 24 28
—400+200 | —200+100 | —100+50 | —50+25 | —25+0
2.24 10 18 28 24 20
L, | —100+50 ~50+25 | —25+12 | -12+46 | —6+0
' 18 22 28 17 15
_350+175 | —175+90 | —90+45 | —#°+25 | —25+0
2.26 22 18
8 20 32
L, | —120+60 ~60+30 | —30+15 | —15+8 —840
| 9 21 29 18 23
2yq | —150+100 | —100+50 | —50+30 | =30+15 | —15+0
' 12 19 24 16 29
Lo | 3004150 | —150+75 | —75+40 —40+20 | —20+0
' 6 10 29 20 35
530 -150+75 ~T75+40 —40+20 -20+10 | —-10+0
’ 10 25 36 21 8




3. THAPOLHUKJIOHBI
3.1. llpumep pacuera rHAPOHUKIIOHOB IS KIACCHPUKAINA

Ilpu pacuere TUAPOLMKIOHOB MPEIBAPUTENILHO HEOOXOIUMO
YTOYHUTE IIJJAMOBYIO CXEMY OTIEpPaIlii.

Bribpath THAPOIMKIOH I KIACCHUPUKAIME ITPOMEKYTOTHOTO
npoaykra I cramguu MarHUTHOTO OOOTAIieHMs I BBIACICHUSA CIUBA U
IIECKOB UL IOCIEAYIOMIEr0 M3MENbYEHUS MPU CIEAYIOMINX YCIOBLAX:
IIPOM3BOAMTENRHOCTE 110 MocTymameMy TepaomMy Ou = 60 /4 conep-

KaHWe Kiacca —74 MKM B HCXOTHOM TuTaruu Sy =40 %:; TIOTHOCTD
TBEpHOTO p = 31/M°; pasxiwkenne Ry =1,3. TpeGyercs MOMyUUTH CIUB

kpynHocTE0 35" =80%.

OrnpenenuTs: pasMepsl THAPOLUKIIOHA; ero AuameTp D; nuaMeTtp
MUTAIOIIET0 OTBEPCTUA dir , CIIMBHOTO MaTpyOKa d, MeCKOBOTO Hacamka A;
JlaBJICHKE ITyJIBIEI Ha BXOJIE B THAPOIMKIIOH JJIA BEIOOpa Hacoca.

TexHnueckne XapakTEPUCTHKU THAPOIMKIIOHA MPEICTABIEHB B
npunoxenuu XII

Ilopsimok pacuera:

I. PaccumrtsiBaeM muiaMoByI0 cxeMy omeparuu. CiauBy, conepxa-

meMy 80 % xiacca — 74 MKM, COOTBETCTBYET €r0 HOMHUHAILHAI
KPYNHOCTE dy; =140MKM [Tabm. 4.1]
2. Ilpm TaKoM KpYIIHOCTH CIuBa 3epHa MeJIb4e

0,15-d,; =0,15-140 = 21 Mxm pacmpenensioTcss 0 MPOIYKTaM Kiiac-
cubukauy, kak Boja. [lo [Tabn. 4.1] comepixaHue Kiacca -
20 MKM B HCXOIHOM IPOJAYKTe U B ciuBe cootsercTBenHo fy =13% u

B =35%. Pasxwxenue B CiuBe OHpGlIéHKM mo (4.1) [5, dopmyma
(145)]:

R.= R Fe ','BC (3.1)
Pu
_13-035
013

Cozeprxanre TBEpIOTO HalineM 110 GopMyiie i CIUBa:

3,5
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= 100

_ 100 3.0
Be T+ R (3.2)
100
- =22.2%
Pe 1+35 °
COI[GP)K&HHG TBCp,?IOFO JJIS TIECKOB U IJI HCXOIHOTO HpOI[YKTa:
100 100
m__ 2V _70% ™ _ = 43,5%
P 1+ 043 ° P 1+13 °

3. PamxmkeHue B IleCKax, €ClIM OHO HE 3a[JaHO, IPUHHUMAeTCS B
npepenax Ry = 0,67 +0,33(65+75% TtBepmoro), GonpuImii MPOIEHT
TBEPJIOTO COOTBETICTBYET KPYIHBIM CIMBAaM U pydaM GoJiblueil ILIOTHO-
CTH. 3ajaJuMcs PaKIDKSHHEM B Ieckax runponuiiona R, = 0,43 (70

% TBepmoro) u ompenenum 1o(4.3) [5, dopmyna (39) wim 6, Gopmyna
(13)] BeIXOZ CciimBa:

Yo =ﬂ“,'RC“ﬁC°R” (3.3)
be-(Re —Ry)
y ZOI335-035:043 (oon o0y

0,35-(3,5-0,43)
Tabnuya 3.1.

3aBUCHMOCTH MEXKAY COAECPKAHNAME KJIACCOB PA3IMYHON KPYIHO-
CTH B NUTAHUY U B CJIHMBE THAPONHKIOHA

Conepxanue Kiac-
ca-74vxm f3, % 10 | 20 30 40 50 60 70 | 80 90 95

Conepxxanue Kac-
ca-40mxm B, % | >0 | 13 173 24 1 31,51 39,5 1 48 | 53 | 71,5 | 80,5

Copnepxanue Kiac-
ca-20mxm B", % | ~ - 9 13 17 22 26 | 35 46 55

Copepxanue Kiac-
ca -200 mxm - 46 62 75 85 92 96 - - -
ﬂ”,9 %

Homunansuag

KpyHIHOCTB - - - 430 | 320 | 240 | 180 | 140 94 74
d MKM
Hs

18




Pe3ynpraTsl pacdera IIaMOBOU CXeMBI cBelieM B Tabi.3.5.
4. Tlo (tabn. 3.2)] 3amaHHbIM yCIOBUIM (KpynHOCTE ciauBa 140 MiwM,
IIPOM3BOIUTENLHOCT: 98 M3/4) ymoBieTBOpseT ruapounukion D =360
MM, Ji7Is1 KOToporo dn =9 cm, d = 11,5 cm; A =3,4+9,6 cm.

Tabruya 3.2.
QE}E!BHTEPGEO“!HBIQ HatnHbie JJis 85169133 THAPOHNHMKJIOHNOB
Hna- Hua-
Howmu- O6bemMHas mpo- Huametp METp MeTp
Huamerp Yron [IUTAI0-
HaJIbHAA H3BOJIUTEIIh- CIHB- | IIECKO-
THIPOLMK- | KOHYC- HIETO N
KPYITHOCTb tora D HOCTH HOCTB IIpH OTEED- HOT'O BOi1
ciuBa dn , ’ > | Po=0,1 Mna Q, P ma- Haca/-
MM rpaz. 3 crua do ,
MKM M /g TpyOKa | KH A,
cM
d, cMm cM
8 25 10 0,45-0,9 0,6 0,7 0,4-0,8
10 50 10 1,8-3,6 1,2 0,13 0,6-1,2
10-20 75 10 3-10 1,7 2,2 0,8-1,7
20-50 150 10;20 12-30 3,2-4,0 4-5 1,2-3,4
30-100 250 20 27-70 6,5 8 2,4-7,5
40-150 360 20 50-130 9,0 11,5 3,4-9,6
50-200 500 20 100-260 13 16 4,8-15
60-250 710 20 200-460 15 20 4,8-20
70-280 1000 20 360-900 21 25 7,5-15
80-300 1400 20 700-1800 30 38 15-36
90-330 2000 20 1100-3600 42 52 25-50

D — nuaMeTp THAPOITUKIIOHA; ¢ - YTOJ KOHYCHOCTH; (J — IPOu3-
BOJMUTENLHOCTS ruaponuwiona npu P, =0,1 MIla; d, - xpymHOCTH

3 . .
cmuBa pu p = 2,7 /M ; d, - cCTAaHIApPTHHIN SKBUBAJICHTHEIN AUaMeE
s s b

IUTAIOIIET0 OTBEPCTHUSA, d — CTAHJAPTHBIA IHMaMETP CIUBHOTO OTBEPCTHS,;

A - nuamerp IeCcKOBOM HaCaIKHU. ,

5. Haxomum mo (4.4) [5, dopmyna (148) mwm 6, dopmyna (34)]
HaIlop ITYJIBIIEI Ha BXOJC B THAPONMKIIOH, HeoOxoauMblil miis obecnieye-
HUS 33J]aHHOM MPOU3BOIUTENHHOCTH:

ng'ka'kD'dﬂ'd'\/Eo

rie k - mompaBoYHBIA KOD WIIMEHT Ha YI'0JI KOHYCHOCTU TH-
a

(3.4

POLUKIIOHE; K, - TONPaBOYHEN KO3)GUIMEHT Ha IUaMeTp THAPOIMK-
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J0HA,; dir ¥ d- THraMeTPhl COOTBETCTBEHHO IMUTAIOIIETO ¥ CIIUBHOIO OTBED-
ctuii, cM; F, - naBieHue mynsllbl Ha BXoze B ruaponukion, Mlla.

3HaueHus d ;U d NPUHUMAIOTCS U3 KaTajora (CIIPaBOYHHKOB)

110 o6opynoBanuio; Py — gaBneHue mynsnsl (MIla) Ha BXoJie B THAPO-
IUKI0H. [ ruaporukiionos guaMerpom donee 500 MM Heobxoaumo B
pabouem napneHun Ha BXone Po, yaecThb BEICOTY THAPOIUKIoHa, MITa:

Py,=P+0,01-H_-p_

rae P - naBieHue Ha BXOJie B TUApoLukiion, Mlla;
H _ - BBICOTa THIPOLIMKIIOHA, M;

0, - IUIOTHOCTE MCXOMHOM ITYJIBIILI, KI/M.

Tabnuya 3.3

Yuer yriia KOHyCHOCTH K03 (pduumenT &,

YTroy KOHYCHOCTH THAPOIVIK-
J10HS, IPaL, 10 20 30 45 90
ka 1,15 1,00 0,93 0,89 0,83
Kosddumwment k, onpenemnsiercs o dpopmyie:
L2
k, =08+—"—— (3.5)
1+0,1-D

rae D - nuaMeTp TUApOIUKIOHA, CM.
JUIs cTaHAapTHRIX THUAPOIMKIOHOB K03(dumueHT kD IIpUBEICH
B TaOmn. 3 4.

Tabnuya 3.4

3navenus ko3Qpumuenta k, 1ig cTAHIAPTHBIX THAPOUMKIIOHOB B
dopmyse pacuera o6beMHOM |

HPpOHIBONHTCILHOCTH
Juamerp run-
poumknona D, | 50 | 75 | 150 | 250 | 360 | 500 | 710 | 1000 | 1400 | 2000
MM
!%D 1,6 | 1,48 | 1,28 | 1,14 | 1,06 | 1,00 | 0,95 | 0,91 | 0,88 | 0,81
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Q:3°Ka'KD'dn'd'\/1;O5
98=3-1-1,06-9-11,5,/F, ;

otkyna P,=0,0887 MIla.

6. Ilpomepsiem Harpy3ky Ha IIECKOBOE OTBEPCTHE, €CIIA IPUHSITH
3HaYeHHUE MeCKOBOTo Hacagka A = 6,0 cm:

Oy
=0 3.6
1 0,785 - A* (3-6)

43
0,785-6
OTa Harpyska Haxomurca B mpenenax HopMsl (0,5-2 1/(cm?®u)),

II03TOMY MOKHO IIPHHATH IIECKOBOM HACAIOK JUAMETPOM OKOJIO 6 CM.
7. Tlocne ompejielneHus BCEX IapaMeTPOB THAPOIUKIOHA 1o (4.7)

[5, dopmyna (149)] nmposepsieM KPYIMHOCTh HOMHHAILHOTO 3€pHA B CIIH-
B€, KOTOPYIO JaeT THIPOLUKIOH BBEIOPAHHOTO pa3Mepa IpH 33JaHHBIX

g= =15 1/(cm?-u).

YCIAOBHAX!
B
d.—15. \/ D-dfy 6
A-kp- B -(p—p)
d,=15- 36-115-43,5 =103,4 ~103 mxom.
6-1,06-./0,0887 - (3-1)

3HadeHue duy He IPEBBINACT 3aJaHHYI KpymHOCTh (140 Mxwm),
CIEI0BATENBHO, MOXKHO IIPUHATH TUAPOIUKIOH D = 360 MM.
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Tabruya 3.5

Pe3yanTaThl pacuera NUIaMoBOl CXeMbl

Macca Pacxon| O6neMm
Copepxanue
IIposyKr Brixon TBepHoro |PazximxeHue TBepIOTo BOJEI IIYJIBIIEL
Y, % | O=(COnex/ | R=WIQ ATB %, W= OR,V=0(1/p+R),
Vaex)Ye, T/A ’ M3/ M-/d
I'aaponuKIiIoH Ui KiacCu(QUKaHY
Cnus 28,3 17,0 3,50 22,2 59,5 65,2
Ileckn | 71,7 43,0 0,43 70,0 18,5 32,8
Hcxomnsrii 100,0 60,0 1,30 43,5 78,0 98,0
I'MaponyKIOH B 3aMKHYTOM LHKJIE C METBHUIIEH
Cnus 25 120 1,63 38,0 196 230,6
Ilecku 75 360 0,33 75,2 120 240,0
Ucxomuarryi| 100 480 0,66 60,3 316 476,0

3.2, llpumep pacyeTa rHAPONMKICHOB g pafoThI B 3aMKHYTOM
HKJIE C MeJbHHIEH

Br16paThs THAPOUMKIIOH I pabOTH B 3aMKHYTOM LHKIIE C IIa-
POBOM MENBHUIEH IPU CIEAYIOIUX YCIOBHIX: JaHA CXeMa H3Melbde-
HHWA; pyJla IOCTYIIaeT B MEJIBHHUILY, 3 B THIPOIMKIOHE OCYIIECTBIIIETCS
IIOBEpOYHasl KiaccuUKalysi CIUBa MENBHHUIB! (MCXOMHOE IHTaHUE
MEJIBHUIIBI BMECTE C IEeCKaMy TUAPOLUKIOHA); 3HAUCHUEM IUPKYIIILH-
onHou Harpy3ku C 3amarotcs; pumeM C = 300 %; mpou3BOIUTEIBFHOCTE
IUKJIa H3METbUeHus 1o pyne (u cnuBy ruapoumkiona) Oc= 120 1/,
IUIOTHOCTH PYIBL P = 3 I/CM°; CIIUB THAPOLMKIOHA [NOIDKEH UMETh KPYII-

HOCTE 60 % witacca —74 MxM.

Heobxoammo omnpenenutsb: pa3Mep TUApONukIoHa D, d, dn, A u
J2BJIEHHE MYJIBIIBI Ha BXOJE B THAPOIMKIIOH JIJI BEIOOpa HacoCa.

Ilopsimok pacuera:
OnpenesnseM 9acTHBIN BEIXOJ, CINBA.

I.

2.

Ve

O
Ve =
O.1+C)
::—1——:0,25:25%.
1+3

(3.7)

Haxomum C 1o (4.8-4.9) [5, dopumyna (147)], comepxa-

HHC TBEPIOTC
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B CJIHEBC.

g =1=¢ (3.8)
C
e 1 (3.9)
kb—(1-y,)
RoLZ03L_ o o 072005
0,31 1,85-0,72 — (1—0,25)

rie ¢ U b— colepKaHue TBEPAOrO0 COOTBETCTBEHHO B CIIHMBE U
IecKax THAPOLIMKIOHA 10 Macce, AONU el.; k — Ko3QdUIueHT, yInuTEIBa-
FOIIMM KPYITHOCTE CIIMBA.

3uauenusa b u k B 3aBUCHUMOCTH OT COIEpPKaHMs Kiacca Melbye
74 MKM B CJIMBE IPUHUMAIOT CHEIYIOLIUMU:

Conepxanue KJIacca

Menbue 74 MKM B CJIHBE,

% 50 60 70 80 90  95-100
b, monu en. 0,8 0,75 0,72 0,70 0,67 0,65
k 1,50 1,65 1,85 2,10 245 2,95

Pazxmxenue B mneckax r UIPOLUKIIOHA RH BBIYHCIAIOT IIO 3HA-

JeHuIo b B meckax xaccudukaropa Ry = 0,25 - 0,43 MeHpIIIE 3HAYCHIA
OTHOCSATCS K PyJaM BBICOKOM TNIOTHOCTH.

IBTB__~ ﬁgB'yc
C — .
ﬁg‘B'k"‘(l’"?/c)

CogepyaHue TBEPIOTO B eCKax f° u 3Hadenue Kodbdurmen-

(3.10)

ta K nmpueEnMaroT 1o [ctp. 47], mns kpymHoctu cinuBa 60 % wiacca -74

MM B =0,75; k= 1,65, Torma

_ 0,75-0,25
0,75-1,65—-(1-0,25)

B =0,38 =38 %.

Pe3ynpTaTel pacueTa MIaMoBOI cXxeMBI cBereM B Tab1.4.5.
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3. Ompepensem 1o (Tabmn.3.1) HOMHHAJIBHYIO KPYIHOCTH
cmuBa dy =240MKM ¥ pasMep Kiacca, KOTODBIA pacHpenesiercs IIo
nponykTaM, kak Boga: d =0,15-dy; =36 mxm.

4. IHonbupaem mno (tabn. 3.2) pasmep ruaponukioHa. s
3aJaHHOM KPYITHOCTH CIMBa NOAXOIUT runmpouuksion D =710 MM u rug-
pouukioH D= 1000 mm. OmnpenenseM OpPHUEHTUPOBOYHO IPOU3BOIH-
TEJIBHOCTh THAponukioHa D =710 MM, cuuTas YCIOBHO IAaBIICHHE Ha
Bxoze 0,1 Mlla npu cranmaptabix quamerpax dn = 150 MM u d = 200 mm.
ITpon3BOAUTENBEHOCTE PACCUUTEIBAEM TI0 POpMyIIe

Q:3‘ka'kp'dn'd'\/§53

Koabdunuentsr k, =1; k, = 0,95 onpepenaiorcs u3 Tabnume
3.3u3.4.

0=3-1-0,95-15-20,/0,1 = 270 v’/

CnenoBatenbHO, 7 3aJaHHOM MPOU3BOAUTEIHLHOCTH HEOOXO-
TIMO (Qrugp. / Opace. 460:270 = 1,7) na runponukiiora D = 710 M.

5. OmnpenensieM, CKOIBKO TMOTpeOyeTcs THAPOLUKIOHOB
D = 1000 mm.

ITo [Tabn. 4.2] mpuMeM cTaHTapTHRIC pasMepsl dip =210 mwm;
d =250 mm. OmnpenensieM TIPOH3BOIUTEILHOCTh ONHOI'O T'HIPOLIUKIOHA
1ipu yeiosHoM nasienuu 0,1 Mlla:

0=3-1-0,95-21-25,/0,1 = 454 w*/u.

CrnenoBaTensHO, 3alaHHYIO IIPOU3BOJUTEIHHOCTE 00ECTIEUHT
(Orump. ! Opace 476:454 = 1,05) onuu rHapOIUKIOH.

6. IIpyHrMaeM K ycTaHOBKE OJUH 0oJiee KPYIHBIN THApO-
nuiiion D = 1000 M. IIpoBepseM Harpy3ky THAPOIMKIOHA IO IECKaAM
Opyd OuaMeTpe ImeckoBoil Hacagkd A =150 mm (cegemme 177 cm?).

YnensHas Harpyska g, =360/177=2,1 1/(cM*9), T.e. TeKHUT B Tpene-

Jax HOIYCTUMOU HOPMEL.
7. Omnpenensaem 1o (3.4) 1ocTaToYHOE IaBJICHUE Ha BXOJE B
TUIPOLIMKIOH:

476 =3-1-0,95-21-25./P; P, =0,101MIIA.
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8. Haxomum 1mo(4.7) HOMUHAIBHYIO KPYITHOCTH CIMBa, KO-
TOPYIO MOXKET 00eCIIeUnTh BRIOPaHHBIA THAPOLUKIIOH:

dy=15- 109-25 60,3 =197,7 ~ 198 micm.
15-0,91-40,101-(3-1)
9. [MomydyeHHass KpPYIMHOCTH MEHbBINE 3afaHHOU dy = 240

MKM, TT03ToMy ruapouukion D = 1000 mm obecrieunt Tpebyemyro Kpyi-
HOCTP CJIUBA.

3.3. 3apa4u Ha BLIOOP U pacyeT MHAPOUMKIOHOB JIJIS KIac-
cupUKANMH PA3THIHBIX NPOAYKTOR

B 3amaugax 3.1 — 3.10 BeIOpaTH THIPOIMKIIOH IS KJIacCU(HKa-
ITUY Pa3JIMYHBIX IPOJYKTOB, OMPEIENHUTh pa3Mephl TuAporukiona D, d,
dn 1 A, naBiieHue MyJIBIE Ha BXOJI€ B THAPOLUKIIOH Ui BEIOOpa Hacoca.
YcnoBus paboOTHl THUOPOIUKIIOHA, HEOOXOAUMEIE IS pacdeTa, IpUBee-
HBI B Ta011.3.6.

, Tabnuya 3.6
YenoBus 3agad 3.1 — 3.10
Ho- | IlpouzBo- | Conep- |Ilmot|Pazxmwxenue| Comepxa- | Comepxka-
Mep | OUTENb- | >KaHHE |HOCTh|B HCXOJHOM | HHE KJacca | HU€ TBEp-
3a/ia-| HOCTh IIO | KJlacca - |TBEp-| IIUTaHUU | -7/4 MKM B | JIOTO B
Yy | OCTymalo- | 74 MKM B | IOTO | TUAPOLHKK- | CIIMBE THJ- | IECKax
IIEMY TBEP-|UCXOTHOM| p, JoHa Ry | POIUKIIO- |TUJIPOIHK-
3
Aomy O, g % r/em Hap ", % | moma B,
T/4 c I
%o
3.1 45,5 42 2,8 1,3 80 70
3.2 30,5 40 2,9 1,5 70 72
3.3 65,5 30 2,85 1,45 65 75
34 100 28 2,95 1,35 70 72
3.5 83,5 43 3,1 1,65 90 67
3.6 40,0 32 2,8 1,25 75 72
3.7 75 45 3,0 1,70 95 67
3.8 53 50 2,9 1,6 30 72
3.9 93 48 2,85 1,3 85 70
3.10 62,5 51 3,1 1,52 75 72
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3.4. 3agaun Ha BLIOOD ¥ pacueT FHAPONUKIOHOB JifA PadoThI
B 3aMKHYTOM HHKJIE ¢ MeJIbHUIEH

B 3amauax 3.11 — 3.20 BeIOpaTs THAPOIMKIOH, KOTOPEIN padoTta-
€T B 3aMKHYTOM LHKJIE C MEIHHUIEH, OCYIIECTRILII IOBEPOUHYIO Kilac-
cUQUKaHIO CIUBa MEIbHUIB. OmpeNenuTh pa3Mephl THAPOLUKIOHA D,
d, dnou A, ux aucno s obecrieueHys1 3aJaHHON TTPOU3BOJUTEIBHOCTH U
JaBJICHNE IYJIBIIEI HA BXOJIE B THAPOIIUKIIOH JJisi BhIOOpa Hacoca. Y cio-
BYs pabOTHI THIPOIIUKIIOHA TPUBEACHHI B Ta01.3.7.

Tabnuya 3.7
Yenosus 3aga4q 3.11 - 3.20

Ho-| IIpomsBomurens- | Ilmot- |Conmepskanme| Comepxa- | Hupky-

MEp | HOCTh IUKIIA U3~ HOCTh | Kilacca -74 |Hue TBEpIO-| TUPYIO-
3a/a-| MEIBUEHHUS 110 PYAE | PYIHI P, |MKM B CIHMBE |TO B IIECKaX| Ias

un | (4 CIMBY TUAPONMK- | r/cM’ | TMAPOIMK- | TMAPOLUK- | HATPY3-

nmoHa) Ou = Oc, T/9 JIOHA JIOHA Ka
0
B-74,% BTB,% C,/O
C ¥
3.11 95 2,9 95 72 350
3.12 110 3,0 72 67 500
3.13 130 3,15 93 70 400
3.14 50 2,95 80 70 450
3.15 85 2,8 85 75 350
3.16 90 3,0 65 72 350
3.17 118 2,85 70 70 400
3.18 75 3,2 80 70 500
3.19 93 3,0 90 65 600
3.20 100 2,9 95 30 300
4. TEXHOJOIMUECKHME CXEMBI IPOBJIEHIS
Pacuer TeXHOIOrMYECKUX CXeM IPOM3BOJUTHECI B COOTBETCTBHU
c[5,8,10,11].
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4.1 3agaun Ha pacyeT cxeMBbl ApolaeHusn

B zajmauax 4.1 — 4.10 HeobxoguM0 pacCUUTaTh CXeMy JpOOJICHHS
IV 3aJaHHBIX ycinoBui (Tabm. 4.1).

Tabnuya 4.1
Yeaorus 3aga4a 4.1 — 4.10
Hacpm-| Maxkcu-
Ho- Kpyn-
IIpoussonuTens- Has MaJIbHAs
Mep XapaxTepu- HocTh |IIpumeua-
HOCTE (), IJIOT- | KPYIHOCTH
3aga- CTHKA PYIbI MpOJyK-| HHE
MIIH.T/TOL HOCTB | pyzIsl Di,
9y 3 Ta d, MM
Pu, T/M MM
4.1 3 Cpenneit 1,65 500 15
KperocTu
4.2 4 To xe 1,7 600 12
43 5 Cpenneii 1,6 900 15
8 KpEeIoCcTh Cxema
4.4 To xe 1,8 900 20 EEA
4.5 12 o 1,6 1000 20
4.6 15 Teepnas 1,65 1000 15
4.7 14 “r 1,7 1000 12
4.8 20 “r 1,6 1200 12
4.9 22 “r 1,6 1200 15
4.10 23 “ 1,5 1200 12

5 JPOBMJIBHOE OBOPYIOBAHHUE

Pacuer o6opynoBaHus MPOU3BOAUTCS B COOTBETCTBUU y4eOHU-
KOM 110 Kypcy «lIpoekTupoBanue o6oraTUTENBHEIX (hadpury» [10].

5.1 3agauu Ha BEIOOD U pacueT APOOMIOK KPYIHOTo NPobieHust

B zapaugax 5.1 — 5.10 Be1OpaTh ApoOMIKY U ONpEeNeIuTs 10 Kata-
JIOTY JJIA 33JaHHBIX YCIOBHUM NpoOJIeHMs ee MPOM3BOAUTENBHOCTS U II0-
TpeOHOE YUCH0 ApOOHMIOK At JaHHOM onepanun (Tabi.5.1).
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Yenopus 3ama4 5.1 — 5.10

Tabruya 5.1

Ho- | Koaddumuent | Bnax- Kpyn- Kpyn- | Hacein- | Konurgectso
Mep | KpemoCTH IO HOCTD HOCTB HOCTh Has PYIBI, IIO-
3aga- | [Iporompsiko- | pynet W, | pynsl |OpoOAyKTa| IUIOT- | CTYIAIOLIEH
qu HOBY % Diax-0, | npobie- | HOCTH | B APOOHIKY

MM HUA du, |pynel pu,| Ouex, T/4
MM /M
5.1 15 5 1300-0 375 1,6 1500
5.2 18 4 1000-0 250 1,8 2500
53 14 4 900-0 300 1,6 1000
54 9 6 500-0 150 1,7 900
5.5 16 5 850-0 225 2,0 1300
5.6 13 6 400-0 120 1,6 700
5.7 18 10 450-0 150 1,8 600
5.8 10 8 950-0 275 2,0 1200
5.9 6 5 750-0 200 1,7 1800
5.10 12 4 600-0 150 1,9 900
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5.2 3agaum Ha pacueT KOHYCHBIX APO0MIIOK CcpefHero u MeJKoro
ApodJIeHust

B 3amauax 5.11 — 5.20 BeIOpaTs ApoOMIKY; OIPENENUTE €€ IIPOo-
M3BOJUTEIHHOCTE U YHCIIO IPOOIIIOK JIJIS 33JaHHBIX YCIOBUM ApoOIeHu

(Tabmn.5.2).
Tabnuya 5.2
Yeaopus 3aga4u 5.11 — 5.20
Homep| Koaddu- | Bnax | Kpyn- | Kpyn- | Hacem- | Komuge- | Pasmep
3aJa4¥ | IMEHT Kpe- | HOCTh | HOCTH | HOCTh Hasi | CTBO py- | OTBep-
TIOCTH Py- | pyABl | pyasl | ApobGuse- | IUIOT- | JbI, IO- | CTHSA CH-
JBI 110 W, % | Dmax-0, HYLST HOCTBH | CTyHaio- | Ta Ipo-
IMpoTons- MM | OpOAYK- |pYIBI pu,| IIeH B | XoTaa,
KOHOBY | Ta dy, /™M |gpoOumiku| MM
MM Ohnocr, T/9
Cpennee npobienue 6e3 npeaBapUTEIbHOI0 IPOXOUECHH
5.11 18 4 120-0 25 1,8 675 —
5.12 9 6 250-0 90 1,7 1100 —
5.13 20 4 140-0 50 1,6 950 —
5.14 13 5 150-0 40 1,6 850 —
5.15 10 6 200-0 65 1,8 725 —
Cpennee apobiieHNE ¢ MPEABAPUTEILHBIM I'POXOUEHUEM
5.16 14 5 175-0 50 2,0 475 80
5.17 15 5 210-0 70 1,6 1200 90
5.18 18 4 140-0 40 1,8 1000 70
5.19 10 6 130-0 30 2,0 500 60
5.20 9 3 190-0 45 1,7 630 85

Ilpoodonsicenue mabn. 5.2
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Menkoe apobnenns (npobmika paboTaeT B 3aMKHYTOM IIUKIIE C IPOXO-
TOM)
5.21 20 4 45-0 20 1,6 750 15
5.22 6 8 65-0 20 1,8 1400 15
5.23 12 6 50-0 15 1,7 630 20
5.24 9 8 45-0 15 1,8 900 10
5.25 13 5 55-0 17 1,8 800 10
5.26 14 5 80-0 20 1,6 1000 12
5.27 16 4 75-0 20 1,9 730 15
5.28 13 5 50-0 18 | 1,7 1200 15
5.29 9 6 60-0 17 2,0 1100 12
5.30 18 4 65-0 40 1,8 930 10

MpUBENEHA Ha PUCYHKE 6.1.

6. USMEJIDUEHAE

6.1 3amayu Ha pacueT oqHOCTAIHAJNBHEBIX CXECM M3MEJIbLYCH M5

B 3agauax 6.1 — 6.10 HeoOX0AUMO OMPEAESITUTh MAacCy U BBIXOJEI
BCEX MPOIYKTOB JIJIA 33JaHHBIX YCIOBUH (Ta61.6.1), cxeMa n3MenbueHUs

lA

<

2

Hsmenruenue

Knaccudpuxanms

13

Cnus l4
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Tleckn

Puc. 6.1 Cxema usmensuyeHus

Tabaua 6.1



VYeaosusa zanay

Ho- | Cxema uz- | Ilpoussopurens- |Conepsxanue xnacca —74 MM, %| Xapaxrepu-
MEp |MEIBYEHHUA | HOCTh II0 HCXOJHOH| B HC- |B clmBe Kiaccu(HKalpy| CTHKA PYIbI
3a7a- pyzne O1, /4 xonno# | ITosepou- | KorTpoms-
91 pyne B B
y HOH B4 7| Hoit ﬁé 7
Bl
6.1 | Puc.6.1 750 8 52 77 Cpenneit
KpEIocTH
6.2 “r 850 10 60 80 To xe
6.3 “r 1000 6 54 78 “r
6.4 “r 1100 7 57 79 Msrkas
6.5 “r 1200 5 44 71 Kpenxasa
6.6 “r 1300 6 46 72 “r
6.7 “r 1400 6 51 76 Cpenueit
Kpenoctu
6.8 “r 1000 7 55 Kpenkas
6.9 “r 1100 8 54 Kpenxaa
6.10 “r 900 9 53 Kpenkas

6.2 3aga4uu Ha pacyeT ABYXCTAANANBHBIX CXeM HU3MeJlbYeHHST

B 3zagauax 6.11 — 6.20 onpenenuTs Maccy U BBIXOJBI BCEX IIPO-

Wsmensuenue |

l 1

P)

Krnaccubukanms

Cnus

Tecxku |5

6

Puc. 6.2 [IpyxcraguaibHad cXxeMa U3MeNbYeHUA
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IOYKTOB JIJIS 3aIaHHBIX
YCIOBUH  HU3MeEJbYe-
Hua (1ab6n.6.2). Ilo
BHOBb 00pa3oBaHHO-
My Kiaccy —74 MKM
OTHOLIEHUE  YIElb-
HBIX IPOU3BOJIUTEINb-
HOCTEe MeNnpHuL [ u
IT cTanum

K=qy/q mpumm-
MaTh IpPH pacdeTax
pasaeiM  0,8. Cxema
M3MEJIbUEHUsI IIPUBE-
JleHa Ha pucyHKe 6.2.

Tabnuya 6.2



Venosus 3aga4g 6.11 — 6.20

Ho- | Cxema u3- | IIpouseomurens- |Conep:xanue wiacca —74 MM, % | Xapaxrepu-
MEp |MENbYEHMs | HOCTh IO MCXONHOH| B WC- |[B CllMBe KIacCHpUKanyy| CTHKA PYIBI
3ana- pyne O1, /4 xonHo# | TToepou- | KonTpoins-
gy ne
pf 24 |HOH B "\ woit B 7
Bl
6.11 | Puc.6.2 1500 8 59 78 Kpenxas
6.12 “r 1600 10 65 82 “r
6.13 “r 1700 10 63 79 “r
6.14 450 10 60 78 Markas
6.15 “r 600 5 48 73 Msrkas
6.16 “» 1800 10 65 81 Kpenxas
6.17 “r 120 8 55 70 “r
6.18 “r 1150 6 48 72 “r
6.19 “ 150 10 65 30 Cpenueit
“r KPENOCTH
6.20 “r 500 5 45 75 To xe
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7. BLISOP 1 PACYET MEJIbHHII
IIOJIY CAMOU3MEJILUEHHS

Ob6ocHOBaHHO BEIOpATh METBHHUILY CaMO- WIN IOJIYCaMOU3MEIb-
YCHHUS MOXKHO TOJBKO IO Pe3yibTaTaM MOIMYIPOMBIIUICHHBIX HWIH IPO-
MBIIUICHHBIX HMCIBITaHUHA. sl TpeaBapuTeIbHOTO MPOSKTHOTO O0TOOpa
MOJHO BOCIIONIB30BaTHCS PACUETOM II0 MOKA3aTeNsIM IIAPOBOTO HU3MENb-
venus [5, 8, 10, 11]

7.1. 3amavu Ha BEIOOP U pacueT MeJibHHUI MOJyCaAMOU3MeNbY eH s

B 3amaugax 7.1 — 7.10 paccuutaTth 1 BHIOpaTh MEILHULBI IOTyCa-
MOM3MEIBYEHUS TS 33JaHHBIX YCIOBUM m3MenpueHns (tabmn. 7.1).

Tabnuya 7.1
Homep|Ilponseo-| Ilnor- | Pasmep } KpymHocts st maposas MebHuia MITIP
3ajadd IUTeNb- | HOCTh | BBRIIYCKHOM | mpoaykTa
chn) py/JIBSI, e Iep- | po mo |Pasmep,| lpo- KpymnHocTs Kooad.
(baQPI’IKH M BHqH;HM Knacey | dso, oM H3BO-[ oo HpoIyKTa 3arpys-
@ KK, -74 | MM - 74 |KH 9, Yo
MITH.T/TOX y HOro, | Kiracca
MKM, %o Temb-| o Mxm, %
HOCTB
, /g
7.1 8 2,7 180 - 2 | 36%40 | 100 35 50 40
7.2 9 2,8 180 - 1,5 | 27x36 | 47 25 54 40
7.3 10 3,0 180 40 — 145%50 | 200 30 52 40
7.4 12 3,1 200 - 3 | 36%x40 | 80 30 60 40
7.5 14 35 200 40 — 127%36 | 50 30 50 45
7.6 15 2,65 200 - 1,5 | 36%40 | 115 16 55 40
7.7 16 2,7 180 - 2 | 45%x50 | 220 16 45 45
7.8 17 3,0 200 45 — | 36x40 | 90 25 55 45
7.9 18 2,7 200 - 1 ]27%36| 55 20 55 40
7.10 9 3,0 200 45 — | 45%50 | 190 25 55 45

IIpumveuanue. Bee pynel cpegseil KpenocTa
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8. BBIGOP M PACUET HPOBHMJIOK KK/, KCI 1M KM/,
CTEPXHEBBIX, INIAPOBBIX MEJIBHUIL VI PASMEPA
MEJIIOIIUX TEJ IO METOIUKE ®. BOHIA
8.1. YpaBHeHus1, MCIOJIb3yeMbie JJIsl OMpefeIeHns MOIIHOCTH Ha
ApoOUMOCTh

3apy0OeskHbIe 3aBOJIBI MOCTABIAIOT OOUH M TOT JKE€ TUIIOpa3Mep
JIpOOHIIOK ¢ Pa3sHBIMH SKCIEHTPUCUTCTAMHU (7151 KOHYCHBIX APOOUIOK) U
Pa3HBIMH BEJIHMYMHAMU XOJa IIEKH, 3aBUCIAIIUMH OT pPa3Mepa BBIXOJIHOU
MEeMH U C BJICKTPOABUTATEISIMA Pa3HOW MOIITHOCTH B 3aBHCHMOCTH OT
IIPOU3BOJUTEIBHOCTH, KPYITHOCTH HCXOIHOTO U MPOIYKTa, U KPEIOCTU

PYIBL

| [ToTpebHyI0 MOIIHOCTH 3JEKTPOJBUraTelNd, HAIPUMEp, OIpere-
JISI0T pacueToM 1o Mmetoauke bowma. g naHHON PyIsl OMPENENsIeTCs

HHIEKC PabOoTHl @, 10 CHENUANLHOHN yIpoueHHol Meroguke. OT6upaer-

ca u3 npo6sl pynsl 30 — 40 xyckoB pazmepamu 50 — 75 mm. Kycku pas-
PYIIAFOTCS JBYMS BCTPEUYHBIMU MOJIOTAMH, MAJAIONIMMU KaK MasiTHUKA U
VIApSAIOLINMI KYCOK OIHOBPEMEHHO ¢ JABYX cTOpoH. Ilo pesynpraram
OTIBITOB BEIYHMCILISTCS HHACKC paboTsI [9, 10, 11].

ITotpebuasa sHeprusa s JpoOieHuss 1T paccUUTHIBAETCS IO

dbopmye:

JP JF

rae W; — ungekc «auctoi» pabotsi, (kBTu/T); P — KpymHOCTH IPO-
IyKTa, COOTBETCTBYIOIIAs CUTY, Yyepe3 koTopoe npoxoaut 80 % mare-
puana (IpUHUMAETCA NPUMEHUTENBHO K pasMepy BBIXOJHOMN IIenn
IpoOMiIKu), MKM; F' — KPYNHOCTH HCXOJHOT'O MaTepualia, COOTBET-
CTBYIOIIAs CUTY, uepe3 xoTopoe mpoxoaut 80 % matepuana (B pacue-
tax npuauMmaerca F = (0,5+0,67)B), MkM; B — mupyHa IPUEMHOTO OT-
BEPCTUA TPOOIIKH.
IToTpebHast MOITHOCTE IEKTPOABUTATENT

N = WQ,

ThEe Q — IIPOH3BOUTCIBHOCTE 21@(}615]11{!/1 110 IINTAHHIO, T/4.
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8.2. YpaBHenus, ncnojb3yeMbie IJid onpeneieHns MOIIHOCTH HA
n3MesibUueHue

IlepBrIit mar Ipu BEIOOPE MENBHUIIEI NI U3MENTbUEHUS COCTOUT
B OIpPEHEIICHUH MOITHOCTH, HEOOXOOMMOM VI IIPOU3BOICTBA JXKeIaeMOr
TOHHUHBI IoMoJNa. OCHOBHOE ypaBHEHHE, UCIIOIb3yEeMOE NN 3TOro boH-

JIOM CIIEIYIOIIIEE.
ow, 10w,
Jp JF

rae W — xB1/4 Ha xopoTKyio ToHHY; W) — pabounii ungekc; P —
KPYIHOCTH MPOAYKTa dgo , MKM; F' — KPYITHOCTE UCXOTHOTO dgo , MKM.

3HaueHue W MoxkeT OBITh B METPUUECKUX TOHHAX, €CIU padoduit
VHJICKC TOXE H3MepseTcs B Merpuueckux ToHHaX [9, 10, 11] (1 ToHHa
MeTpudeckas = 1,102 kopoTkas ToHHA).

Kosdpdurmentsr 11 GaxtopoB >(MGEKTUBHOCTH OINPEHEIIIFOTCS
CHEeAYrOIuM 00pazoM:

EF, Cyxoe usMenpueHue — IpyU TOM K€ CaMOM [Hana3oHe paboTEl,
cyxoe usMenpdyeHue Tpebyer B 1,3 pasa OONBIIYI0O MONTHOCTH, YeM
MOKpPO€ U3MENBUYEHUE.

EF, HzMenbuenne B OTKpeIToM nukie. Korja u3MenpueHue ocCy-
IIECTBIAETCS B OTKPHITOM LHKJIE B IIAPOBBIX MEJIHHUIIAX, KOJIUYECTBO
IIOTpeOHON 3HEPTUH 110 CPAaBHEHUIO C 3aMKHYTBHIM IUKJIOM MIAPOBOIO
M3MENBYCHUS €CTh (PYHKITMS TOHUHBI IIOMOJIA, TPeOyeMOil I MPOU3BO/I-

cTBa IponykTa. DakTop yMEHBIIEHUSI 3(PQEKTHBHOCTU NPEICTABICH B
Tabn. 8.1.

W =

Tabruya 8.1

IMompaBka HA OTKPBITHLA MUK

Tonuna nponykra, % npoxona ITonpaBo4nbIi K03GOULHEHT
50 1,035
60 1,05
70 1,10
80 1,20
90 1,40
92 1,46
95 1,57
98 1,70
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EF5 TlompaBka Ha AuaMeETpP MPHU HCIOJIB30BaHUM 3TAIOHHON MEJBHY-
IIBI C BHYTPEHHUM AUaMETPOM 2,44 M CIeqyIOmas:

EF; = (2,44/D)%?

rae D — BHyTpeHHUN nuaMeTp OapabaHa IPOEKTUPYEMON MEJb-
HULIBL, M.
Ta6m.10.2 maér mompaBouHble KOAPOUIINEHTH HA JUAMETP JJIs HEKOTO-
PBIX HanboJiee YITOTPeOUTENbHBIX METHHHII.

3ameuanue. [Ipu BEIOOpEe METBHUITE I HOBBIX YCIOBHH, KOTA
3ToT (paxtop mMensmie 1,00, M uHOTAA ITPEHEOPETAIOT M CYUTAIOT IIOCTO-
aHHBIM. B ipuMepe 3To OyaeT rokazaHo.

EF, IlonipaBka Ha 3aKpyNHEHHUE NMHUTAHUSA — KOTNA IUTAHUE KPYIIHEE
ONTUMAJIBHOT0. JTOT GaKTOp MPUHUMAETCS JJIsI CTEPIKHEBBIX U MIAPOBBIX
MenpHuL. OHaKo, HauboJee JacTo UCTIONB3YETCA B CBSI3U C OJHOCTAIU-
aJIBHBIM IIAPOBBIM M3MEIBUEHUEM.

OTOT QaKToOp PacCUMTHIBAETCS B 3aBHCHMOCTH OT padOuero WH-
JieKca II0 CIIEAYIOIEMY YPaBHEHUIO:

F—F
EF'4 = (Ry + (VVI - 7) : "“‘F-‘O‘)/Ry,
0
rae R, — crenens cokpamierus = F/P; F, — onTuMalbHas KPYII-
HOCTB ITUTAHUA
- JUISL CTEPIKHEBOT0 MaMenpuens o = 16000-(13/ W;)%°

- IS IAPOBOIo u3Menpuenus F, = 4000-(13/ W;)%
EFs ®akTop TOHUHBI IOMOJIA — puMeHsaeTcs, korna 80 % mpoxykra
=75 MKM. YpaBHEHUE Ui ONPEHENICHHS 3TOT0 (PakTopa:

EFs = (P +10,3)/1,145P

EFs bonpias WM Majas CTeleHb COKpaIeHus IIPH CTEPXKHEBOM H3-
MEJIBYEHUH — 3T0O YPaBHEHME HUCTIONB3YETCs, MoKa R, HaXOIUTCS B AUama-~
oHe R, =-2u R, =+ 2:
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Tabruya 8.2

IonmpaBounbie KOIGOUIIMEHTHI HA [UAMETP MeJbLHUALBI

Bn?e]geé{a};ilgf;a BHYTPEHHNHA JHAMETp [MonpaBouHbI# KO3()-
Oapabana METLHUIIBI IO
MEIBHHLEI 110 obe- (byTepOBKe, M bUITHEHT HA JUaAMETP
yaike, M
0,914 0,79 1,25
1,00 0,88 1,23
1,22 1,10 1,17
1,52 1,40 1,12
1,83 1,71 1,075
2,00 1,82 1,06
2,13 1,98 1,042
2,44 2,29 1,014
2,59 2,44 1,00 Oranon
2,74 2,59 0,992
2,90 2,74 0,977
3,00 2,85 0,970
3,05 2,90 0,966
3,20 3,05 0,956
3,35 3,20 0,948
3,51 3,35 0,939
3,66 3,51 0,931
3,81 3,66 0,923
3,96 3,81 0,914
4,00 3,85 0,914

Crnenpyer 3aMeTUTE, 4TO [JI1 MENBHUL, BHYTPEHHHUY ITHAMETP KOTOPHIX IO (yTe-
poske 6onpme 3,81 M nonpaBka Ha IHaMETp He MeHseTcs 1 pasHa 0,914

R, =8+ 5L/D,

rae L — mvHa cTepIKH.

3T10T (paKkTOp BCerna IMPUMEHSISTCS IPH MaJbIX CTEIICHIX COKpa-
menud. [IpuMenenue 3Toro gaxTopa MpPU BRICOKHUX CTENEHIX COKpalle-
HUs HE BCETIa HEOOXOOHUMO, €ro CIeAyeT HCIIONB30BaTh s BHIOOpa
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pasMepa MEJBHUIL] BCIKUM pa3, Koraa W; U3 TECTOB CTEPIKHEBOM WM Ila-
POBOH M3MENBYaEMOCTH IIPEBHIMIAET /.

EF7; Manas cTenieHb COKpAIeHHs MApOBON MENBHUIE — HEOOXOmH-
MOCTB IIPUMEHEHHS 3TOTO (PaKTOpa YacTo HE OUEBHIHA, 33 HUCKIIIOUEHUEM
TEX CIYy4aeB, KOT/Ia CTEIIEHb COKPAIleHKs MEHbBIIE 6. JTO MMEET MECTO
KaK TpaBWIO NPHU JOU3MENbUCHUN KOHLEHTpaToB M XBOCTOB. CooTBeT-
CTBYIOIIEE YpaBHEHUE:!

EF; =[2(R, — 1,35) + 0,26]/ 2(R, — 1,35)

EFs CrepxHeBoe H3MENbUEHHE — H3yUeHHE PabOTHl CTEP)KHEBBIX
MEJIEHUIT TTOKA3aJI0, YTO Ha paboTy NocieqHux O0NbIIoe BIMSHUE OKa3bl-
BaeT PaBHOMEPHOCTH IOJA4y IMUTAHMS € 33JJaHHON MaKCHMaJIbHOU KPYTI-
HOCTBIO U CJEIYeT TOICPKUBATh CTEPIKHEBYIO HArPy3Ky. JTOT (PaxKTop
HeorpeAenéH. [Ipu BrIOOpe CTEpKHEBBHIX MEIThHHUII, OCHOBAHHOM Ha pe-
3yJBTaTax OIBITOB M3MEIHYaEMOCTH, CIEAYIONHNe 00CTOSTENRCTBA HA0
YUUTHIBATE!

1) Korma pacuéTHoe 3HAUEHNE MOIIHOCTH TOJBKO JJIs CTEPIKHEBOIO
W3MENbYEHNS, CIeIyeT UCTIO0NIR30BaTh GakTop HeaddexTuBHOCTH 1,4 TIpH
ITUTaHUH, TIOATOTOBJICHHOM B OTKPBITOM ITHKJIE MTPOOIEHIS, U MUCIIOIB30-
BaTh 1,2 KOTJa MUTaHHE ITOATOTOBIEHO B 3aMKHYTOM LIMKIIE APOOICHHUA.
ITompaBku Ha AWaMeTpP MEIBHUIIBI, MAIYIO WIH OONBIIVIO CTEINEHB CO-
KpalleHus ¥ KPYIMHOCT IIUTaHUA TAKXKE€ JOJKHEI OBITh YUTEHBI.

2) Korpa pacu€THOe 3HaYEHUE MOUTHOCTH IOIYYEHO TOJBKO ):mﬂ
IIMKJIa CTEPKHEBOE-IIAPOBOE U3MENIbUCHHE, HE CIEIYET NeIaTh IOIPaBKY
B paboTe mapoBOl MENIBHUIIBI BCICICTBHE MPUEMA MTUTAHUS U3 CTEPIKHE-
BOM MENBHUIBI. ECliu UTaHUE CTEPKHEBOW MEIBHUIB TOTOBUTCS B OT-
KPEITOM LUKJIE IPoGIeHUS IPUMEHSIOT TOIBKO dakTop 1,2 And crepixHe-
BOU MENBHHUIEL. ECy NMuTaHrEe CTEPXKHEBOW MENBHUIIBI MPOU3BOIUTCA B

3aMKHYTOM LMKJIE ApobiieHus, GhaxkTop HedDhEeKTUBHOCTH HE NpPUMEHS-
erca [9—11].

8.3. 3ajauu Ha pacuer JPOOMIOK

B tabn. 8.3 npencTaBieHb BapHaHTH 331249 Ha PacuéT JpOoOMIoK
o meronuke boxma.
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Tabruya 8.3

BapuanTtsi 3a1a4 Ha pac4yeT Apobminok mo meronuxe bonna

Ne Pynueiii sneMedT CWI,

Bap. (Bt - w/1) F, MM P, MM
8.1 3o10T0 13,72 150 40
8.2 3o50T0 11,41 70 10
8.3 Kenezo 11,16 180 60
8.4 Keneszo 11,68 50 16
8.5 3om0TO 5,30 1000 210
8.6 Amatur - HedennH 7,21 300 165
8.7 Menn-HuKeIb 6,39 950 200
8.8 Menp-HUKENH 9,24 50 16
8.9 Menp-HUKEIb 6,46 1000 210
8.10 Menn-aukennb 16,15 900 180

8.4. 3amaum Ha pacuéT cTePKHEBBIX MeJIbHUIL

B tabn. 8.4 mpencraBieHBl BapHaHTHI 33139 Ha PacuéT CTEpKHE-
BBIX MEJIBHHII.

Tabnuya 8.4

BapmanThl 33124 Ha pacuéT CTeP:KHEBBIX MeJbLHHUIL

- (4]
Ne pa- TIpoussonn VismensuaeMpifi MaTe- Kpymmocts, 80% W, xBt-
pHaBTa TEJILHOCTE, pra IpoXoJa o/t
QOuex, T/9 F, Mxm P, Mxm
8.11 400 YroJib 6000 1500 11,37
38.12 300 MenHas pyaa 12000 2100 13,13
8.13 200 3051072 pyLia 18000 4200 14,83
8.14 100 ’Keﬂegﬂa’; %ﬂa (rema- 149000 2100 12,68
8.15 500 ’Ke”ewa’ﬁyga (Marse- | 9600 1500 10,21
8.16 400 "KeﬂeBHa’; gg’)’:‘a (Taxo- 115000 3000 14,87
8.17 300 CBUHIIOBAs pyIa 8500 4200 11,40
8.18 200 CBHH“‘);‘;‘;‘;HKOM 25000 2100 11,35
8.19 100 W3BECTHIK 12000 2100 11,61
8.20 500 MapraHieBas pyua 8500 1000 12,46
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8.5. 3agaum Ha pacuéT MAPOBHLIX MeJILHUIT

B Ta651.8.5 npencTaBieHbl BapHUaHTHI 3a/1ad Ha PACYET IIAPOBEIX

MECJIBHHII.
Tabnuya 8.5
BapuaHThI 32124 Ha PacUET MAPOBHIX MeJIbLHHUIL
THIL MeTb- Kpymnocts, 80%
Ne Quex, | U3Mmenbuaemblit . oxona Wi, Wi,
HHUIIbLI
Bap T/4 MaTepual Fi, Fo, P, CTEp>KH. | Imap.
CXCMBI
MKM MKM MKM
Moxpoe,
8.21 | 100 KBAPIAT CIMBIL | 15000 | 1000 | 175 | 12,18 | 10,20
3aMKHYTBIA
ITUKII
Mokxkpoe,
822 | 200 | mumcosazpyma | M2PP- | 12000 | 1250 | 175 | 1243 | 10,10
OTKpBITI)II/I
ITHKII
8.23 | 300 | ypanoBaig pyna To xe 18000 | 1200 | 175 17,93 15,80
Mokpoe,
8.24 | 500 | OropAHHAd Ma0P- | 15000 | 1750 | 200 | 10,81 | 9,02
pyna 3aMKHYTBIHA
UK
8.25 | 100 Cep;g‘;’:‘a" Tosxe | 12000 | 2000 | 200 | 17,30 | 15,10
8.26 | 200 HHPP;;Z:"M To xe 7500 | 2100 | 175 | 9,57 | 7,50
Mokpoe,
827 | 300 | mupurmaspyma | R | 7500 | 3000 | 150 | 8,90 | 6,90
OTKpI:JT]SIPI
ITHKIIL
8.28 | 400 bochats To xe 15000 | 2100 | 250 | 10,13 | 821
8.29 | 500 HHKecRad To e 18000 | 2100 | 175 | 11,88 | 9,70
pyna
Moxpoe,
8.30 | 400 CBHHIOBO- madp. | ys000 | 2100 | 150 | 1135 | 9,50
IIMHKOBaA py,ua OTKpBITLH/I
IIHKIT
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8.6. 3agayuu Ha pacuET pasMepa MEJIOLIHX TeJ

ITPUMEP

CHuTOBBIN aHATN3 30JI0TOCONEPIKALIEH PYIBI, APOOIEHOH B IMIEKO-
BOH Jpobmike ompemenui, 9to Fgo = 2000 mxM. JlansHelee cokpalie-
HUE KPYIHOCTH MPOBOJUIIOCH B IIAPOBOM MEJBHHIIE MOKPOIO IIOMOJIA
1,0x1,5 M, Bpamaromieiics co ckopocTeio 78 % oT xputudeckon. Ompe-
JIEIUTh MaKCUMAIBHYIO KPYITHOCTD mapos. IlmoTHOCTE pyas! 3,86.

Pewenue

[lar 1

IMockoneky pabounit MHIAEKC U YCIOBHS PabOTHI MEJBHUIBI He-
W3BECTHBI, MBI COLIDIEMCS Ha cOOTBETCTBYyMOIee 1Ipunoskenue U IpuMeM
pabounii uanexc 14,83 xkBr-u/T.

[ar 2

PacCUUTHIBAIOTCS pa3Mephbl cTepikHell. UTOObI OIpenesinTh MaK-
CHMAJIFHYI0 KPYITHOCTH IIAPOB, rmojacTtaBuM B ypaBHeHue (10.6) Bce wus-
BECTHBIE apaMETPHI: |

0,5 0,33
d =254(§£j Ps Wi
UK ) \100-¢.-(3.28D)%°
2000

d, =254-(—)" -( 3,86-14,8 -
350 78-(3,281-1,0)"
ONypKANIIAN TPOMBIIUICHHBIH pazMep mapa 51,8 M (wim 2").
B Tab6151.8.6 mpencraBleHsl BapHaHTHI 33Ja4d HAa pacuér pasMepa
MEIOIMIHX TEM.

)33 =254.2,39.0,739=45MM.

41



Tabruya 8.6
BapuaHThbl 32129 HA PAcYET MAKCHMAJIBLHOTO pa3Mepa mapa

Ne Tun Mens- dc, %
Bax—x Tun pynsl IInotHOCTD HHUIBI U Fso Wi D, M oT
CXEMBI KPHUT.
Moxkpoe,
8.31 MeIHas pyna 3,02 CIIHBH. 12000 | 13,13 | 4,88 68,9
OTKP.
Mokxkpoe,
8.32 30J10Tas pyaa 2,86 CIIHBH. 16000 | 14,83 | 4,57 69,8
3aMKH.
8.33 Fe (remarur) 3,76 To xe 12000 | 12,68 | 4,12 | 71,7
8.34 | Fe (marHerur) 3,88 To xe 14000 | 10,21 | 3,96 | 71,7
8.35 | cBuHIOB.pyIa 3,44 To xe 14000 | 11,40 | 3,66 | 71,8
8.36 Pb-Zn pyna 3,37 To xe 14000 | 11,35 | 3,51 | 72.2
8.37 Mn pyna 3,74 To xe 10000 | 12,46 | 3,20 | 75,0
8.38 Ni pyzna 3,32 To xe 14000 | 11,88 | 3,05 | 75,0
Moxkpoe,
8.39 dbocdars 2,66 CIIUBH. 8000 10,13 | 2,89 75,0
OTKP.
8.40 | nmpuTH. pyna 3,48 To xe 10000 8,9 2,74 | 75,0
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