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Beenenue

Kypc «TexHonorus OTAeIOUYHBIX U U30JISILIUOHHBIX CTPOUTEIIBHBIX
MaTepHaJIOB U U3JIETUIN» XapaKTEPU3YeTCsl U3YYEHHEM pPa3HOOOPA3HOIO ChIPhS,
OOJBIION HECXOXKECThIO TEXHOJIOTWH, 3HAYUTEIbHBIM pa3IMuleM CBOWCTB,
0aszupyercss Ha psje AUCHUIUIMH OOIIETEOPETUYECKOro, OOIIEHHKEHEPHOTO U
CHEIUAIBHOIO IMKJIA, U MO3TOMY BBIIYCKHUK JOJKEH 3HATh, C MOMOILBIO
KAKUX TEXHOJOTMYECKUX IPUEMOB, CTAaTHUYECKHX HCCICJOBAaHUMN, PacyeTOB OH
CTaHET BBIITOJHATH IUJIAaH HA IPOM3BOACTBE HE B TEXHOJOIMYECKOM ‘‘3aBTpa’, a
“mocne3aBTpa’.

BremmonHenne  KypcoBod pabOTHI CIOCOOCTBYET CUCTEMaTH3alus,
yrayOJeHue W 3aKpelyieHue CTYJEHTaMU 3HAHUM  TEOPETUYECKUX  Pa3lesioB
Kypca, a Takke TMOIYy4eHUI0  HEOOXOAMMBIX HABBIKOB TMpPHU IOJIb30BAHUU
TEXHUYECKOW, HOPMATUBHOW M CIIPABOYHOW JIUTEPATYPOM.

1. Henu 1 3a1a4m KypcoBoii padboTbl

[lenpto KypcoBOil paboOThl SBISETCS KOMIUIEKCHOE pEIIEHHE BOIPOCOB,
CBSI3aHHBIX C TEXHOJIOIMYECKHMM pacdeTaMH M pa3padOTKOW TEXHOJIOIMUECKHUX
JUHUMA 1O  TPOU3BOJCTBY  TEIUIOM3OSILMOHHBIX WU THJIPOU3OISLIUOHHBIX
MaTepHaJIOB, BKJIIOYAIOIIMUX ONPEICICHHE TEXHUKO-DKOHOMHYECKUX ITOKa3aTesen
UX IPOU3BOJACTBA. BbINoOIHEHME KypcOBOHM paOOThl CTaBUT 3aJauu:

- pa3BUTh HABBIKM CTYACHTOB B TEXHHYECKHX pacyeTax;

- HAy4uTh CTYIAEHTOB CaMOCTOSTENbHO pa3padaThlBaTh TEXHOJIOIMUYECKUE
JMHUY;

- TOJArOTOBUTH  CTYAEHTOB K  CO3HATEIbHOMY  BBINOJHEHUIO  YacTU
JUIJIOMHOIO ITPOEKTA.

2. OcHoBHBbIE TPeOOBAHMA K KYPCOBOMY NPOEKTY
2.1. Tematuka KypcoBoi paOOTBHI.

Ilo JTUCLUTIIINHE “ TexHomorus OTAETOYHBIX U U30JIALIMOHHBIX
CTPOUTETBHBIX MAaTepHalOB W M3AENH ~ OHa pa30uBaeTcsi Ha JBa paszena:
TEIUIOU30JSIUUOHHbIE M THIPOM3OJSIMOHHBIE  Marepuaibl. B KauecTe
CaAMOCTOSITEJIbHOM TEMbl pa3padaTblBaeTCs OAMH U3 KaKuUX-JIMOO pa3/esioB.
Jlomyckaercs BapuUaHTHOCTb TEM, T.€. OJJHA TEMa  BBIOJHSIETCS JIBYMSA-TPEMSI
CTyJAeHTaMU. BapuaHTHOCTb 3aKIIIOYAETCA B CIEIYIOLIEM:

- Pa3IMYHOM XUMCOCTABE HCXOIHOIO CBIPbS;

- pa3NUYHBIX BUAAX W3JEIHUI, 000pYI0BaHUS, TEXHOJIOTHH;

- CHEIUAJIbHBIX TPEOOBAHMUSIX K CBOWCTBAM.

2.2. VcxonHble JaHHBIE K KypCOBOM padorTe.
HcxonHbIMU JaHHBIMH K KypCOBOM paloTe sBisSeTCs BHJ MarepHana,
roJoBas POU3BOUTEIBLHOCTD, XapaKkTEepUCTUKA CbIpbs, NonyhadpukarTa.
[IpuBonATCS OCOOCHHOCTH TEXHOJIOTMH M 00OpYIOBaHMUS.



2.3. 3amaHue Ha KypCOBYIO padoTy.
3ajaHue Ha KYpPCOBYIO pa0OTy COACPKHUT HAMMEHOBAHHE TEMbI, UCXOJIHbIC
JlaHHbIC, TIEPEUYEHb BOMPOCOB, TPEOYIOIIUX NPOPadOTKH, U PEKOMEHAYEMYIO
auTeparypy. B 3amaHum HpuBOIATCS I OCHOBHBIE JlaHHbIE. Hepocraromue
CBEJICHUSI M XapaKTEPUCTUKHU cleayeT OpaTh W3 MNPAKTUKU U JHUTEPATYPHBIX
HMCTOYHUKOB.

2.4. O06beM KypcoBOW pabOTHI.

KypcoByto paboTy JOKEH  COCTOSTh U3 pPac4eTHO-TIOSICHUTEIbHOMN
3amucku  o0beMoMm  20-25 cTpaHWIl PYKOMUCHOTO TEKCTa C MPUIIOKEHUEM
dbopmata A -4 (210x297), pe3yabTaToB pacuera Ha DBM.

B pacueTHO-IOACHUTENBbHON 3amUCKe JODKHBI OBITh  OTPaKEHBI  BCE
BOIPOCHI,  CBA3aHHBIE C  PACUYETOM  COCTaBa  UIIMXThl, M  OLEHKa €€
3¢ HeKTUBHOCTH, pa3pab0TaHa TEXHOJOTUYECKAsi CXeMa IPOM3BOJICTBA.

2.5. BeinonHeHne KypcoBOH paboOTHI.

PekoMmennyercss crenyroomas IOCIeI0BaTENbHOCTD BBIIOJHEHUSI KypCOBOM
paboTHI:

- O03HAaKOMJICHHUE C 33JJaHUEM M HACTOSAIIMMH METOJMYECKHUMH YKa3aHUSMU;

- BBIOOp W  U3yyeHUE TEXHUYECKOM W  HOPMATUBHOW  JIUTEPATYpPbI
PUMEHUTENBHO K KOHKPETHOM 3a/1a4n COTJIaCHO IIPUBEICHHOMY
Ooubmuorpau4ecKoMy CIUCKY, TOCEIIEHUE TPEINPUSTU;

- BBIIIOJIHEHUE COOTBETCTBYIOIIMX pPACYETOB M HX OOOCHOBaHUE C
npuMeHenneM OBM;

- pa3paboTKa TEXHOJOIMYECKOH CXEMbl MPOM3BOACTBA;

- OmpeleseHue  TEXHUKO-DKOHOMUYECKOHM  A(PQPEKTUBHOCTH  MPUHSATOIO
peneHus.

CocraBiieHHBII B yKa3aHHOM  TOCIEIOBAaTEIbHOCTH KYpPCOBYIO paboOTy
IpOBEPSIETCA  PYKOBOAUTEIEM M TIPU OTCYTCTBUM OMIMOOK JONYyCKaeTcs K
3aIlHnTe.

3. MeToanuyeckue YKa3aHUA M0 BHINOJHEHHIO KYPCOBOil padoThl.
3.1. ConepxaHue TMOSICHUTEIILHOW 3aluCKH.
B MNosSCHUTENBHYIO 3alMCKYy BXOJMST:
- 3arJIaBHbIN (TUTYJBHBINA) JIUCT IO YCTAHOBJIEHHOU (opme;
- 3aJlaHU€ Ha KYyPCOBYIO padoTy;
- COJIEpKAaHUE TEKCTOBOM YaCTH.
TekcToBasi 4acCThb CONEPKUT CIECAYIOUIUE PA3IECIbL:
BBenenue.
Onucanue TEXHOJIIOTMYECKOro Ipoliecca MPOU3BOACTBA.
TexHOJIOrHYECKNEe pacyeThl.
Pa3paboTka TEXHOJOrMYECKOW CXEMbI MPOM3BOJACTBA M €€ OMHCAHHE.
KonTposip mpons3BoacTBa M rogoBOM IMPOAYKIIHH.
TexHuka 0€30MaCHOCTH M OXpaHa TpyAa.

SIS



7. TeXHUKO-3KOHOMUYECKHE MOKA3aTeNId MPOU3BOJICTBA.
8. bubnuorpaguueckuil CIUCOK.



3.2. Meronuueckne yka3aHUs K BBIIOJHEHHMIO OTACNIBHBIX DPA3/EJIOB
KypCOBOM pabOTHI.
3.2.1. BBenenue.

Bo BBeneHum paercs KpaTkuii 0030p OCHOBHBIX HANpaBICHUN HAy4HO-
TEXHUYECKOro Iporpecca (COrjacHO 3aJaHUI0) B O0JIACTM TMPOM3BOJCTBA U
UCIIOJIb30BAaHUM  JAHHOIO BUJA MaTepuana, (QopMyaupyroTcs TpeOoBaHUs,
npenbsBisieMble K (pu3nko-mexannueckum cporictBaMm npoaykuuu (I'OCT, CHull,
TVY).

3.2.2. Onucanve TEXHOJOTMYECKOro Mpolecca.

B nmanHoM pasgene  He0OXOAWMO JaTh ONHCAHUE OOMEH METOIUKH
BBIMIOJIHEHUS ~ KypcOBOM palboThl,  MOAPOOHO ONMCaTh  XapaKTEPUCTHUKY
NPOAYKIMHU, TEXHOJOTHI0 €€ M3rOTOBICHUS, (U3UKO-MEXaHUYECKUE IPOLECCHI,
IPOUCXOASIINE TPU €€ TOIYy4YEHUH, BBITIOJTHUTh HEOOXOAWMBIE TEXHOJIOIMYECKUe
pacyeTsl.

3.2.3. TexHOIOrMYECKHE PACUETHI.
3.2.3.1. IIpou3BOJCTBO MHHEPAIBLHOI'O BOJIOKHA M TEIJIOU3OJISIMOHHBIX
U3JICIINNA U3 HETO.

Pacuer pacxoma mmxthl. Illuxta, wucnonslyeMas s MOTYyYEHHS
CHUJIMKATHOTO pacIylaBa IIPH TMPOU3BOJACTBE MHUHEPAIbHOW BaThl, MOXET OBITH
OJHOKOMITOHEHTHOM M MHOT'OKOMIIOHEHTHOM.

Ecaun mmuxTa SBAsS€TCA OJHOKOMIOHEHTHOM, TO TIIOATOTOBKA €€ JIIA
3arpy3Kd B BarpaHKy COCTOUT U3 JIBYX ONEpaluil: MmoJydeHHe Marepuana
OTMPEJICTIEHHOIO0 TPaHYJIOMETPUYECKOI0 COCTaBa U OTJEJICHWE TMOCTOPOHHUX
IIPUMECEN.

Teopernueckn pacCUMTaHHBIM COCTaB pacijlaBa B O3TOM cjiydae Oyner
OJIM30K K XMUMHUYECKOMY COCTaBY IIUXTHI, T.K. 30JIa KOKCAa HE3HAUYMUTEJIIHLHO BIIUSICT
HAa HW3MEHEHUE cocTaBa mnocienHed. IIpu pacuere OIHOKOMIIOHEHTHOM IIUXTHI
HCXOIIT M3 XMMHYECKOIO COCTaBa IIJIaKa M 30JbI KOKCa.

[Mpumep. IlycTb mpUHAT clexyromuid cocTaB pabodeil Kalomliu:
a) IOMEHHBIN 1UIaK cocrasa (B %)
Si0,-40,5; Al,03-10,1; Fe,0s-2,2; Ca0-38,5; MgO-4,5; MnO-3; S-1,3 (280«kr);
0) kokc ¢ comepxkanuem 16% 30mb1 cocTaBa (B %)
Si0,-50; Al,03-20; F»03-10,2; Ca0-10,0; Mg0O-6,7; S-0,4 R>0-2,7 (60xr).
KonuuectBo  Kakaoro 2JIeMEHTa, BBOJMMOIO  TOCPEJACTBOM  IIIJIaKa,
BBIYUCIISIOT 10 (hopmyiie:
A-n
X=—,

100
rae
A - macca muraka B pa0oueil Kallolie, KT
N - IPOIIEHTHOE COJepKaHNEe KOMIIOHEHTa B IIHXTE.
B namem npumepe kommuuectBo Si02, BHOCUMOE CO IIJIAKOM:



280-405 _ 113 4

kom4ecTBO Al203,BHOCHMOE CO IIIIAKOM:
280-10,1
———— = =28,0ke

100
KonanuecTBO Ka)kJaoro OKHCJIa, BHOCHMOI'O 30JI0M
YpaBHEHHUIO:

KOKCa, OIIpCACILAOT IIO

X_E-n-a
Y100

rie:

b - macca xokca B pabodei KaJiollle, KT;

a - TPOLICHTHOE COAEpKaHUE 30JIbl B KOKCE;

N - MPOLUEHTHOE COJAEPKAHUE OKHUCIA B 30JI€ KOKCa.

CrnenoBaTenbHO, B HamieM IpuMepe KojuuecTBO SiO2, BHOCHUMOE 30JI0H
KOKCa:

60-50-0,16 _ 48k

100

koymmdecTBo Al2O3, BHOCHMOE 30JI0M KOKca:
60-20-0,16
——————=19%e u ..
100

PesynbTar pacuera cBomar B Ta0.3.1
COCTaB CHUJIMKATHOI'O pAaCIlIaBa

M 3aTE€M ONPEACISIIOT XUMHYECKUU

Tabmuma 3.1
Komnonenm, ke | SiO2 | AlOs | Fe:O3 | CaO | MgO | MnO | Na:O | KxO
ITocrymaer c
JIOMEHHBIM
IIIJIAKOM 1134 | 28,3 6,2 107,8 | 12,6 8,4 3,3 -
To xe c¢ 3oJ0H
KOKca 4.8 1,9 1,0 0,9 0,6 - - 0,4
Bcero 118,2 | 30,2 7,2 108,7 | 13,2 8,4 3,3 0,4
CocrasB
pacruiaBa 41,0 10,4 2,5 37,6 45 2,8 1,1 0,1

3aBOI[I>I MPIHGpEU'IBHOﬁ BaTbl OOBIYHO pa60Ta}0T Ha MHOTOKOMIIOHEHTHOM

MXTEC, IIOCKOJIBKY BO3MOXHOCTb IIOJIYYCHHUA MHHepaHBHOﬁ BaThI

KadycCTBa M3 OﬂHOKOMHOHeHTHOﬁ MM XThbI

Pacuer MHOTOKOMIIOHEHTHOW IIUXTHI

BaThbl MPOBOJST MO METOJUKE, pa3paOOoTaHHOMN

Cuauana

OMPEIETSAIOT

OrpaHUyYeHa.
IpyU TPOU3BOJICTBE MHUHEPAIbHOU

K.2. T'opsitHoBbeiM [2].
XUMUYECKUN COCTAaB KOMIIOHEHTOB, U3 KOTOPBIX

JOJDKHA COCTOATh INIKMXTAa, U AJAHHBIC 3aIllMCBIBAIOTCSA B Ta6n1/1uy.

3a4aHHOI O
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3ateM 1O TPOWMHON JaWarpaMMme OIpPENeNstoT  TeMIepaTypy JKHUIKO-
IUTABKOI'O COCTOSIHUSL CBHIPBEBBIX KOMIIOHEHTOB. lIpm 3TOM 1o kiaccudukanuu
K.D. TopsaiiHOBa K IIETKOIUIABKAM OTHOCATCS KOMIIOHEHTHI C txnc = 1750 °C, u x
TYTOIUIABKMM C tyne= 1700 °C [2, 3]

3.2.3.2. I[Ipou3BOACTBO SYEUCTHIX TEIMIOU3OISALMUOHHBIX MAaTEPUAIIOB.

1. ITenocTeko.

[leHocTeKIO MOXKHO BBIpaOaTHIBaTH IO JBYM OCHOBHBIM  CXEMaM: U3
CTCKOJILHOTO 00 M CTEKOJBHOrO TpaHylsITa. B mepBom ciydae, ucxoas wu3
3aJIaHHOM IPOM3BOJMTEIIBHOCTH, OINPEACISIIOT PACX0J] CTEKI000SI.

['omoByI0 MOTPEOHOCTH CTEKOJBHOTO 0Ol OMPENeNstoT 1Mo ¢GopMysie:

R=Q-p, +P,

rje:

Q - MpOU3BOAUTENHHOCTH 3aBOJA, M

0 - CPelHsAs IUIOTHOCTH IIEHOCTEKIA, T/M3;

Pn - TIpOM3BOJICTBEHHBIC TIOTECPH, T/TO.

Jlnst  ompenenieHus TOTPEOHOCTH CBHIPhS B MECSIl, CYTKH, CMEHBI, 9ac
KOJIMYECTBO  CTEKI000s, moTpebisieMoe B TOJ, HEOOXOAUMO  pa3leiuTh
COOTBETCTBEHHO Ha KOJHUYECTBO MECAIEB, CYTOK, CMEH, 4YacoB.

[Ipy TPOM3BOACTBE TMEHOCTEKJIA W3 CTEKOJIBHOTO TpaHylIsITa CHadaja
ONPEACIAIOT  PEHENT  CTEKOJbHOM  IMMXTBl W BBIXOJM  CTEKJIa  TpH
CTEKJI000pa30BaHUMU.

[Tpumep.
N3 cChIpbeBBIX MaTepHaioB, NPHBEACHHBIX B Tabmume 3.2 , TpeOyercs

cBapuTh cTekio coctaBa Si02 -72%; NaO-18%; CaO-10%.
Jns  nonydenusi crexyna npumensitor  SiO2 (mecok), Na,COs (comy) wu
CaCOs (u3BeCTHSIK).

3.
)

Tabmuma 3.2.

Matepu | SiO2 | Al203 | FexO3z | TiO, | CaO | MgO | Na;O | CO; | SOz | .o
all

- 0,26

SiO2 96,92 0,23 | 0,03 | 0,03 | 0,25 | 0,005| 0,23 -
Na.COz | 0,05 | 0,05 - - 0,08 - 9252|3734 - 8,97
CaCOzg 2,16 | 0,21 | 0,05 - |54,26] 0,19 - 142,88 0,25 -

O6o03naunM kommoHEHTH Si0O2, Na;O m CaO COOTBETCTBEHHO X, Y, Z H
COCTaBUM CHCTEMY TpE€X YpaBHCHMIA:

x= 72-0,0005y-0,0216 z;

y =18 -0,0023 x;

z=10-0,006y-0,0025 x.

PemmB 3Ty cucreMy ypaBHEHHWI, HalAEM:

x=71,74, y=17,73; z=9,81.

KonmnyecTtBo mecka, HEoOXomMMOE ISl CTEKJIOBAPCHHS, ONpPEACIIeM U3
MIPOTIOPIIUU:

n3 100 yacreil mecka mepexoauT B CTEeKIo 98,92 wyacrtu;
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M3 X 4YacTed mecka mepexoauT B crtekyo 71,74 gacrtu.
Torna:
100 - 71,74
XN =—"
98,92
CoO0TBETCTBEHHO HEOOXOAMMOE KOJIMYECTBO COJIBI OMPENEIISIOT U3 TIPOIO PIIUH:
100 gacteii cogbl - 52,52 yacrtu;
y1 d4acrey conbl - 17,73 dacru.
Orcrona

=75,52 wyacrtu necka.

~100-17,73

v, 52 52 38,94.
B npomecce Bapku yneryuuBaercs 5% 1enodyed, KOJUYECTBO COJIbI
HE0OXO0IMMO COOTBETCTBEHHO yBennuuTh: 33,94 - 1,05 = 35,64.
KonuyecTBo n3BecTHsAKa OyIET:
100 gacreii u3BecTHsAKa - 54,25 yacTu;
Z yacteul u3BecTHsika - 9,811 yacrty;

Z= M =18,08 uacrtu;
54,26
CocraB mmxTel Ha 100 yacTeit cTekaa OyAeT CaeayromMM:
IIecok - 72,52 yactu
Cona - 35,64 -
H3BecTHAK -18,08 -
HIuxTeI - 126,24 -

Brixon cTekia onpenesistoT U3 CJIeAYIOIEero COOTHOIIECHUS :
126,24 gyactu muxTel - 100 gyacTei cTeka;

100 gacTeil MUXTBI - X YacTel CTEKJIa;
x=190-100_ 2651 vacra
126,24

[Tpu pacdere mMOTPeOHOCTH B CBHIPHEBBIX MaTepHaliaX HCXOIAT U3 3aJaHHOU
POM3BOANTEIHLHOCTH 3aBO/a MO TMeHOCTekny. CpemHssi MIOTHOCTh IMEHOCTEKJa B
cpennem 0,3 1/m3. CnenoBarensno, Macca CTEKIIa, BBIPAOOTAHHOIO 32 TOJ:

P=M-03

rae: M - Ipou3BOAUTENLHOCTE 3aBOa, MY/TOI.
HeobOxomuMoe cyTO9HOE KOJIMYECTBO CTEKIOMACCHI, OTIPEETISIOT 1Mo (hopMyIIe:
P-100°?

IJIe: (1 - KOJMYECTBO OTXOA0B IIPH TpaHyIsaiuu, %o;
@ - KOJIMYECTBO OTXOJ OB IPH M3TOTOBJIICHUH U TPAHCIIOPTHPOBKE OJIOKOB
reHocrekna, %.
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3Has CYyTOYHBIN pacxoj CTEKJIoMacchl U coctaB uXThl Ha 100 yacTeil crekia,
MOYKHO OINpEAENIUTh MOTPEOHOCTh B CBHIPEBBIX MaTepuaiax U COCTaBUTh
MaTepHalIbHbIN OallaHC.

2. Kepam3ur, mnepinr, BEpPMUKYIUT. TEXHOJOIMYECKHE pPaACUYEThl IIPU
IIPOM3BOJICTBE KEpamM3WUTa, IEPINTa U BEPMHUKYJIHTA CBOJATCSA K COCTABJICHUIO
MaTepHalIbHOro OajlaHca W OMNPEAEJICHHIO PacXo/a ChIpbsl HA €IWHHUIY TOTOBOW
NPOAYKIMHU WM Ha €IMHULLY BPEMEHH.

[Ipon3BOAUTENBHOCTh 3aBOJAa B MAacCOBBIX €IUHULAX ONPEIEISAIOT IO
dbopmyie:

Q=M p,

rae: Q - MpOM3BOAMTENLHOCTH 3aBOJIA, T/TOJ;

M - TpoOM3BOIUTENBHOCTH 3aBOJIA, M3/TO;

0 - CPEeIHss IIOTHOCTh TOTOBOM MPOAYKIMH, T/M>.
Brimyck roroBou mpoayKIvu:

B CYTKH Ay = Q

n
rjae: N -4ucio pabouux gHEH B roay;

qum
B 4ac: d.. = .

rae: t - KomuyecTBo pabOYMX YacCOB B CYTKH.
s obecrnieueHus: 3aJaHHOM YaCOBOM MPOU3BOAUTEIBLHOCTH IE€UM B HeEe
JIOJDKHO TTOCTYIUTh ChIplia:

q =q. (1+ [0 j(1+ n.n.n.j(l+ ﬂj
100 100 100

rae: ¢ - norepu (Opak M YHOC U3 TIeUH);
n.n.n. - MOTEPU NIPU NPOKAIMBAHUU ChIpLa, %;
W - BIaXHOCTH ChIpLIA, TOCTYMAIOILIETO B Meub, Y.
Pacxon chIpbsi B COCTOSIHMM €CTECTBEHHOW BJIQXXHOCTH OIPEACISIIOT 10

bopmyie:

+ W, 1+ 2|
100 100
rae: Wi - kapbepHast BIaXXHOCTb ChIpbsi, %o;
@1 - TIOTEPH CBIPBS TIpH 00padoTKe, %o.

3. Sdeuctbie OeroHbl. JlJig ompenereHUs pacxoJa Marepuana Ha BBIITYCK
€AMHUIBI MPOAYKLIUH SIYEHCTOr0 OETOHAa HEOOXOJIMMO PACCUHUTATH COCTaB SYEHUCTOMN
cMmecu. BenencrBue pa3HOpPOAHOrO COCTaBa ChIPHEBOM CMECH COCTaB JUISl MOTYYEHUS
AYEUCTOro OETOHAa B KAXKIOM Ciydae NOJOMPAIOT ONBITHBIM myTeM. [lpu sTOM
OIPENIEISIIOT COOTHOIIEHHE MEHOO0Opa3oBaTeNsl U BOABI M COOTHOILIECHUE BSIKYIIETO
BEIIECTBA U 3allOJIHUTEN. 3aTeM IO SMIMPUYECKUM (OpMYyJaM pacCUUTHIBAIOT
pacxoj MarepraiioB Ha 1 M3 meHoGeToHa.

4. =4,
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Pacxon Bsoxymiero onpeaensrot mo Gopmyie:
k- Po
1+n’
rae: K - koaddunueHT yuera CBI3aHHOM BOJIBI B OETOHE MOCIIE ITPONapyBaHHUs,
paBHsiit 0,95;
L0 - CPENHSS IFIOTHOCTh AYEUCTOr0 OETOHA B CYXOM COCTOSHMH, KI/M3;
N - YKCIIO YacTell mecka Ha | 4acTh BSXKYIIMX BEIIECTB.
Heob0xoaumMoe kommuectBo niecka oyner I/ =B-n
Pacxon Bozibl onpenesnstoT mo ¢hopmyiie:

B
Blz(B+H)El,

B=

rae: Bi/B - BogoBspkyIiee OTHOIICHHE.
CpenHIOI0 MIIOTHOCTh IIEHOMACCHI BRIUUCIISIIOT TI0 (hopMYyIIe:

B
0, =K 1+El B

21

rne: B2 - KOJMMYECTBO BOJBI U TIEHOOOpA3yIOIIeH AMYJILCUH, 3aJTMBAEMOC B
NEeHO00Pa30BaTENb.
Pacxon MarepuanoB Ha roj| ONPEIEIISIOT 1O CISAYIONIM (GopMyiam:

B, = vFB(l + i};

100

i, =v, 11+ 2|
100

("

Bll‘ = VlBl(l"F 10—0],

rae: IIr - pacxop necka, T/TOJ;
Bir- pacxon Bogsl, 11/TO;
Vr - TOIOBO# BBIYCK S4€UCTOrO GeToHa, M3;
Br, IIr, B1 — COOTBETCTBEHHO PACXO0]] BSUKYILETO, TIECKA M BOJBI HA 1 M> S4ercToro
OeToHa, T;

3.2.3.3. [Ipou3BoaCTBO acOECTOLEMEHTHBIX TEIUION30JIAIIMOHHBIX U3/ EIUH.
Pacxon CBIPbSI Ha CAMHUIYY  HW3JETHs npu IIPOU3BOJICTBE
acOECTOLIEMEHTHBIX  TEIJIOU3OJSIUOHHBIX M3ACJIUH  MOXHO  OINpENeIuTh IO
NpUBEACHHBIM HUKEe (opmynaM, npemsoxkeHHbiM [1.H. CokonoBbIM.
Pacxon acbecra:
g, =P,
* 100+108

Pacxon nemeHTa:

12
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_ Yu P,
100 +10,8
rope: v, - O6T)CM n3aciis, BBIUMCIIEHHBINA II0 €T0 HOpMAJIbHBIM pa3sMcpaM,

9y

cCM~,
0 - CPEJHSAA IUIOTHOCTh M3JENUS B BHICYIIEHHOM COCTOSIHUM, I/CM3;
a - coaepxaHue B u3nenuu acodecta, %;
8 - COJIEpKAaHUE B M3JCIUU LIEMEHTa, %o.

[IporienTHOE coxmepxkaHue acOectra M IIEMEHTAa YCTAHABJIMBAIOT IO
TEXHOJOTMYECKON KapTe WM MO CIPAaBOYHUKY. BBIYMCIEHHOE 1O MPUBEICHHBIM
dbopMynamM KOIMYECTBO acOecTa W IEMEHTa YBEIMYMBAIOT HAa BEIMYMHY H3JEIHS
U TOJOBOM BBIMYCK, OMPENENSIOT TOJOBOM pacxoj acOecta W IIEMEHTa.

3.2.3.4. TIpou3BOACTBO KAMBIIINTA.

s U3TOTOBJICHUS KAMBIIIUTOBBIX  TEIUIOM3OJSIUOHHBIX — W3JENUi
UCIOJIb3YIOT CTE0JM KaMblllla U CTAJIbHYIO MPOBOJIOKY JUIsl MX CKPEIUICHHS.

Pacxoi Kamplllla Ha M3rOTOBIEHHME IM° KaMbINIMTa ONPENENIAIOT HMCXOJM
W3 CpelHell IUIOTHOCTH u3ienuii. Hampumep, Ha msrorosienue 1 M3 kamplmura
cpenueil mnotHocthio 300 kr/M® pacxomyercs 300 Kr Kamplmura 0€3 MAaccChl
IIPOBOJIOKH, KOTOPOW MEPEBSA3BIBAIOT CTEOIM KaMBIIIIA.

Pacxon Kamblima Ha wu3roToieHue 1 M3 usmenuii cpeaHeil IUIOTHOCTH
OTpENEA0T 1Mo (hopMye:

GK:VH'/OO-"(D_g’
rae Gk - pacxol Kambllla, Kr;

Vv, - BBIIYCK TOTOBBIX U3Aenui, M3

17
0 - CPEeIHss IUIOTHOCTH U3JIENHiA, KI/M3;
@ - TPOU3BOJCTBEHHBIE MOTEPH, %o.
g - Macca MIpPOBOJIOKH, KT.

M3 [pakTUKM W3BECTHO, 4YTO Ha H3rOTOBIeHHE | M® KaMBIIIMTOBBIX

TCINIOMU3OJIAIMOHHBIX I/IB,Z[GJII/II\/’I pacxoayeTrcsa B CPCIAHEM 12 kr ITPOBOJIOKH.

3.2.3.5. Ilpou3BonacTBO LIEMEHTHOro (pudponura.

Jlns  ompeneneHWs pacxoJa MaT€pHAiOB  HAa  HM3rOTOBIEHHE | M
1eMeHTHOro ¢ubpoauTa HeoOXoAMMO Moa00parh ero cocras. Ilombop cocrtaBa
IIEMEHTHOTO (puOpomMTa W OINMpeneseHUuEe pacxoJa MaTepuajia Ha H3TOTOBIICHUE |
M3 (UOpPOIUTa MOXKHO BECTH IO CIEAYIOIIEH METOIHKE.

[Ipn mpomsBoacTBe (PHOPOTUTOBBIX ILIUT B 3aBUCUMOCTH OT WX CBOWCTB
JIPEBECHYIO IMIEPCTh CMENIMBAIOT C I[EMEHTOM B PA3JMYHBIX COOTHOIICHHUSX.
OnpITOM YCTaHOBJICHO, UTO YE€M MEHBIIE JIOJDKHA OBITh CPENHSs IJIOTHOCTD
¢bubponuTa, TeM OOJbIIE pacxoja IEMEHTa Ha | Kr IIEepCTH.

JlanHble TIO pacxoiy IeMeHTa Ha | Kr JIPeBECHOW IIePCTH B 3aBUCUMOCTH
OT CpelHeW TJIOTHOCTH Macchl (GuOponuTa npuBeneHbl B Tadid. 3.3.

3
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Tabmuma 3.3.

Cpeanss mWI0THOCTSL (pubdponura, Kr/m3 300 360 400 500
Pacxon mnementa Ha 1 kr gpeBecHoi | 2,0 19-1.8 1,7 1,3
IIEPCTH, KT

[Ipumep. Ompemenuts pacxon nementa ©Ha 1 Mm% uOponmra, ecnu
po = 400 kr/™3. Tlo Tabmuue 3.3 HaxoauM, 49TO Ha 1 KI JIPEBECHOM IIEPCTH
pacxonyercsa 1,7 xr memenra. Ha 1 m 3 ¢puOponura He0OXOIUMO IEMEHTA:

U:M:ZSO KT

Pacxon npesecHoi mepcru:

[T = 400-250 = 150 «r.

Jlanee HeoOxommmo ompenenuTh BomoriemeHTHoe otHomienue B/II, ITox B/I]
MPUMEHUTENBHO K (PUOpPOIUTY MOHMMAETCS OTHOIICHHE BCETO KOJIMYECTBA BIIATH,
colepxkamiercs B IJIATe, K Macce IleMEeHTa. BenuunHy  BOJOLIEMEHTHOI'O
OTHOIICHHS MOXKHO OIPENETUTh MO TpaduKy.

Rusr, MlIla
0,7 n‘“'¢'---u.... _....
0’6 :'. ” ’/.Ag'\;
0“" //__/ ."'.

0,5 _-(’C_‘____’, "R.’..
0,4 R
0,3 ’

0 o4 06 08 10 12 14 16 18 2,0 24 B/I1

1:15

S 1
HQI/IMeQ OHpeI[eJII/ITL BCIIMYNHY BOAOLOECMECHTHOI'O OTHOLICHUA JJIsL

¢ubponuta ¢ Takoil cpeiHEW IJIOTHOCTHIO COOTHOIICHHE JPEBECHOM IIEPCTH U
¢bubponura nomxHO coctaBuTh: 1:1,7. Ha rpaduke mokazan cocras 1:1,5 mo
KoTopomy u ompenensiem B/,

Ha rpaduke BumnHo, uto omrtumanbHas BenuuuHa B/I] cocraBmser ot 0,7
no 2. Tak kak ¢ yBeJIMYEHMEM B IIUXTE JApPEBECHOro KommnoHeHTa B/L]
BO3pacTaeT, IJIs Hallero npuMmepa ee HeoOXOAMMO B3SITh MEHBUIEH, Hampumep,
B/l = 1,5.

3nas B/Ll, pacxoq memMeHTa W BIAXKHOCTH IIHUXTHI, OIPENEISIOT PacXoj
Bojbl. Pacxon Boabl Ha 1 M 3 ¢ubponura s HaIIEro MpUMepa:

B=1]-15— (G;Wj’
100

14
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re:

B - pacxox Bomel Ha 1 M ¢ubpomnura, i;

I1 - pacxon uemenra Ha 1 M3 QuOpomnura, Kr;

1,5 - BoIOLIEMEHTHOE OTHOIIEHHUE;

G - Macca TBepIbIX MarepuanoB B 1 M3 ¢pubponura, Kr;

W- ecTecTBeHHAasT BIaKHOCTh MAaTEPHAJIOB.

['omoBoil pacxom MarepuajaoB Ui MPOU3BOACTBA (PHOpOIHMTA ONPEISISIOT
no ¢opMmymnam:

pacxoJl IIeMEeHTa

® .
GU :Vg”(l-i_ﬁj’

pacxoj; ApEeBECHOM IIEpCTH
pacxoa BOJBI

rae: Gy v Gui - COOTBETCTBEHHO T'OJOBBIE PACXO/Abl LIEMEHTA W JIPEBECHOM
LIEPCTH, T;
G, - pacxox BOjbI, M3
Ow Ouw, Uz - Ppacxol II€MEHTa, APEBECHOW IIepCTH, BoAbl Ha 1 M3
(GbUOPOIUTOBBIX TUIUT;

¢ - TIPOU3BOACTBEHHBIE MOTEPH, %o.

3.2.3.6 . TIpousBoacTBO TOPMSHBIX TEIUIOM3OJSIITUOHHBIX TUTUT (MOKPBIT
croco0)
[TpoU3BOAMTENLHOCTL 3aBOJA II0 IPOMU3BOACTBY TOP(OILUIMT 3aJal0T B M°,
[Tpon3BOAUTETFHOCTh B MAaCCOBBIX €IWHUIIAX OIMPEACISAIOT Mo (opMyIie:
Q=Vp,,
rne V - romoBas NPOU3BOIUTENLHOCTB, MY/TO;
0 - CPEeIHss IUIOTHOCTh TOPQOILIHT, KI/M>,

BelllycKk roTOBOM MNPOAYKUMH B COCTOSHUM HOPMAJIBHOW  BIIAXKHOCTH
COCTaBUT B CYTKHU:

4, :ga
n

rae N -d4uciao paboyux AHEH B Toay;
Jns obecniedeHHH 3aJaHHOW CYTOYHOW MPOW3BOJMUTEIBLHOCTH Ha CKIJIAJ JUIS
BBIICPKUBAHUS JOJDKHO IIOCTYIIUTh B COCTOSHMM HOPMAQJIBHOW BIIAYKHOCTH:
%
+— |,
100
rie: @1 - NOTepu MpHU CKJIEUBAHUHM, CTPOKKE M OOpe3Ke IUIHT.

q CKIl q cym
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C yderoM BiaXHOCTU mocie (OPMOBKM M Opaka MPU CYIIKE B CYIIUIKY
JJTOJKHO TTOCTYIUTH ChIPbE B KOJUYECTBE:

0, 14 W= +W
100 100

rIe: ¢ - IOTEPH OT Opaka mpu cymike, %
WL - BraskHOCTB M31€MI Tocne opMoBanus, %
W - HopMasibHasi BIAXXHOCTh u3nenui, %
C y4eTroM BIaKHOCTH THAPOMACCHI M Opaka IpH IPECCOBAHUU Ha (HOPMOBKY
CBIPBS TOJKHO HOCTYIINTE:

Ueyy = Qexr 1+

@,
= 1+— |1
Ao =G 100 100

rie: (3 - motepu ot Opaka mpu GpopmoBanuu, %;
WR - BI@XHOCTH rMAPOMACCHI IIOCIE Bapku, %.
C y4eToM eCTECTBEHHOW BIIAKHOCTH Ha JPOOJCHUE CYTOYHBIA PACXOJ CHIPHS
JIOJDKEH COCTaBUTH:

W™ +W"H Y
+—

100
rae: WC - ectectBeHHas BIaxHOCTE Topda, %o
Pacxon runpodoOU3aTOpOB M aAHTUCENTHKOB OMPEACNISIOT Ha OCHOBAaHHUH
JAHHBIX TEXHOJIOTMYeCKoW KapThl. Pacder mpomsBojcTBa TOPMOIUIUT 1O CYyXOMY
Croco0y aHAJIOTUYEH ONMKUCAHHOMY BBIIIIE.

3.2.3.7. IIpou3BOICTBO APEBECHOBOJOKHUCTHIX ILIHUT.

JpeBECHOBOJIOKHUCTBIE TUIMTHI BBIITYCKAKOT 3aJaHHOM CPEAHEN IJIOTHOCTHIO.
3Has CPENHIOI IUIOTHOCTH IUIMT M IPOM3BOJUTENLHOCTH (M®), MOXKHO OIPENEIHTH
MAaCCOBYIO IIPOU3BOAUTENBHOCTD 3aBOJA:

Q=V:p 01
rae: V - To[0Bast IPOU3BOAMTENBHOCTD, M/TOJI;
/0 - CPEHSASA IUIOTHOCTH APEBECHOBOJOKHHUCTHIX TUIUT, KI/MS,
BrImmyck rogoBoM NpOAyKIIMH B COCTOSIHUA HOPMAJIbHOM BIIAKHOCTU COCTABUT:

Q

Q., =— (n-4gucno pabounx nHEH B rOny);
n

C yueToM noTepp Ipu MEXaHM4eCKol 00paboTKe Ha (OpMaTHBIX CTaHKaX (Ipu
IPOU3BOACTBE HW3OJSIIMOHHBIX IUIUT) W TOpU TOpsiUeM IpeccoBaHUU (TpU
MIPOM3BOCTBE MOIYTBEPABIX U TBEP/BIX IUTUT) BBITYCK TUIUT AOKEH COCTABUTH:

?
Oy =0cr | 1+ g
100
r7e: @ - MOTEPU BIAKHOCTH MPU MEXaHUYECKOil oopadoTke, %0.

[Ipy BIaXHOCTH IUIUT HOCIE CYIIKU W B CYHIMJIKY C OTJIMBOYHOW MAIIMHBI 32
CYTKH JOJDKHO MOCTYITUTH:

16
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L
@ W=,
oy =0, 1+ 1+ ;
100 100
rae: ¢ - TOTepH Ipu cymike, %;
WL - BIQKHOCTB ILIUT TOCHE CyIKH, %0;
W - BIIQ)KHOCTH ITOJIOTHA MOCJIC OTJIMBOYHOM MaIIMHBI, %o.

[Ipu Bnaxnoctu mojorHa WR Ha OTIMBOYHYIO MaIIMHY JOJDKHO ITOCTYIIUTH
IUJTUT 32 CYTKH:
WFR-W*"

=g |1+ |
Oevr =0e 100

rae: WR - BnaxnocTs rugpomaccsr, %.

[Ipy BIAXHOCTU MOJyYaeMoi ruapomacckl WR B rumpobacceiine 3a CyTku
JIOJDKHO TOCTYIUTH APEBECHOTO MOJIOTHA B COCTOSIHUM €CTECTBEH HOM BIIAXKHOCTH:

q B dor —We ;

rae: W, - KOJIMYeCTBO BOJBI, J1I00aBIsIEMOE MpPU MOJYYCHUH THUIPOMACChl B
OacceitHax, %.

C yyerom mnoTeph OPEBECUHBI IPU PACIUIIOBKE, PACKAJIBIBAHUU YYpOK M
MPUTOTOBJICHUM WIENbI JUIsl 00€CTieYeHUsl 3aJJaHHOM MPOU3BOJAUTEILHOCTH B CYTKHU
noTpedyeTcst HeJIeTIOBOM IPEBECUHBI B COCTOSTHUN €CTECTBEHHOMN BIAKHOCTH:

P
100 )
T ¢ - TOTEPHU MPU PACIUIOBKE, PACKAIBIBAHUM YYPOK W IPUTOTOBJICHUU
mensl, %
3Has CpeHION IUJIOTHOCTh CKJIQJOYHOTO KyOoMeTpa ApEBECHUHBI, MOXKHO
ONPENEIIUTDh PACXOJ APEBECUHBI 34 CYTKH:
VﬂCym =Uscm * Pos
rae: Vicym - CYTOYHBIN pacxoj ApEBECUHEL, M3;
Jocym - CYTOUHBIM PaCXOJ APEBECHUHBI, T;
0 - CPEmHss IJIOTHOCTb, KI/M°2,

qﬂC :qu 1+

3.2.3.8. IIpou3BOJICTBO KEPAMHUYECKHUX TEIUIOM3O0JISIIIUOHHBIX W3ACIUH.

TexHOIOrMYECKHUE pacyeTsl 10 MPOU3BOJICTBY KepaMHYECKUX
TEIUION30JISIIUOHHBIX MAaTepUalioB CBOMASTCS, B OCHOBHOM, K OIpPEACICHUIO
MPOU3BOJUTEILHOCTH  3aBoja. Ha  ocHoBanmuM  MaTepualibHOro  OanaHca
OTNPEJEISAIOT TOJAOBOM PacXo] ChIPbEBBIX MarepuanoB. JlJisi cOCTaBIEHHUSI TaKOro
MaTepuaJbHOro OajgaHca MOTYT ObITb HCIOJIb30BaHbl (OPMYJIbI, TMPUBEIACHHBIC
paHee.

KonuyecTBo BhIrOparomux 100aBOK M MEHOOOpa3oBaTese OMpenessioT Mo
TEXHOJIOTHYECKON Kapre. Eciu TakoW KapTbl HET, TO IPOLEHTHOE COJECPKaHHUE
BBITOparOIIe J00aBKM U TEHOOOpa3oBaTelIs BBIYUCISIOT ONBITHBIM  ITYTEM,
MCXOASl W3 33IaHHOM CPEJHEW TIUIOTHOCTH TOTOBBIX M3JCIUU.
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Heo06xomumMo  y4uThIBaTH  BEJIMYMHY  OTXOJOB  MHPU  MEXaHUYECKOU
obpabotrke wum3genuid. [lpm MmexaHumyeckoil  00pabOTKE W3BECTH  BEJIMYMHA
OPUIYyCKOB Ha ATy O00pabOTKy, CJEA0BaTENbHO, pa3Mepbl, KOTOpble HMEIOT
U3Ieausl 0 3TOW  00paboTKM, Jierko omnpenenuts. HMcxons U3 3TOro,
OIPENEISIIOT KOJIMYECTBO OTXOJOB.

3.2.4. BbIOOp U pacyeT TEXHOJIOIMYECKOr0 U TPAHCIIOPTHOTO 000PYI0BaHUSI.
[TonGop 0bopyaoBaHMs MPOU3BOJAT HA OCHOBAHUU CXEMBI TEXHOJIOTHYECKOTO
npolecca U MaTepuaIbHOIro OajtaHca MpOU3BOICTBA.
[Tpumep. [lonobpats 0oOoOpyaoBaHME AJSi MPUTOTOBJICHUS TpaHyJ ChIpLa IpU
IIPOU3BOJICTBE KEPAM3UTA.
ITpumepHast TEXHOJIOrMYECKas CXeMa CIIEAYIOLIas:

CKJIaJl ChIPbsI

%

aBTOCaMOCBaJl

%

TpaHCHOPTHAs JICHTa

BaJIbIbl TPYOOr0 MOMOJIA

BaJIbIIbl TOHKOI'O ITOMOJIa

%

dhopMyroIIHe AbIPYATHIC BAJIbIIBI

[nomanb ckiIama CeIpbs ONMPEACIISIOT Mo hopmyIie:

Qoﬁm .
’
p-h
rae Q - oOmmil pacXo ChIPhs TS MPOU3BOCTBA TOTOBBIX U3/ICNINN, T/TO;

p - HACKIITHAs MAcca ChIPLEBLIX MaTepuasoB (mis rauuel p=1,8 t/m3), T/M3;
W - BpICOTa YKIIQJIKH, M..

S =

[Tonnas mIomanae ¢ y4eToM HIPOXOJI0B, KoTopbie cocTaBistioT 30-40%
MOJIC3HOM IIJIOMIAIH:
_100-S,
NOJH 60 7
Ot GopMyabl MOXKHO HCHOJIb30BaTh JJII pacyeTa CKJIag0B ChIPbS IIPHU
MIPOM3BOCTBE APYTUX BUIOB TEIJIOU3OJISIIIMOHHBIX MAaTEPUATIOB.

KomudecTBO aBTOCaMOCBAIOB OMPEACISIIOT 10 (hopmyie:

G G
m=—,m=—;
G G

1 1
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rje: M- YKCIIO €AVHUIL B IBUOKCHUU;
G - Macca rpysa, HOJjIeKallero rnepesosy, T;
G1- macca rpysa, mepeBe3eHHOI0 OTHON EAMHMIICH 32 OTPE30K BPEMEHU B

T
Glzq'ﬂ'Tr

rje: J - Ipy30M0ABEMHOCTb OAHOM CIMHUIIBI, T;
[ - Ko3(pPULIMEHT UCTIOJIb30BAHUS €IMHUIIBI;
T - pacueTHBIN OTPE30K BPEMEHU;
t - Bpems 000pOTa MOJBMKHOTO COCTaBa, MHH.

3.2.4.1. [ToxGop AMUIHOTO TTATATE]IS.

N3 marepuanbHOTO OaylaHca MPOM3BOJICTBA M3BECTHO, YTO CO CKJIAAa CHIPhS
nocrynaeT Ha nepepadborky 10 T B yac (111 HaIIero NpuMepa) riIuHbl C YUETOM BCEeX
notepb. B copaBounnke M.S. CanokHUKOBa  HAaXOAUM  TEXHUYECKYIO
XapaKTEPUCTUKY AUYHBIX TUTATENEH, IIPOU3BOAUTENLHOCTRIO 10 30 M3/,

IIpu 06beMHOM Macce raMHbl 1,8 T/M3 MPOUM3BOAUTENLHOCTS TAKOIO IMTATEIS:
30/18=16,7 1/u.

Jlanee HEOOXOIMMO BBIMHUCATH TOJHYI0 TEXHUYECKYIO XapaKTEPUCTUKY
AIMAYHOTO THUTATENS M ONpeNeuTh KodDUIIMEHT ero ucronb3oBanus. [Ipu sTom
HEOOXOAUMO y4ecTh KOd(PPUIMEHT paBHOMEPHOCTH 3amnoiHeHus nurtarens K,
3aBUCSIIUN OT OpraHU3alMK MTOTPY30YHBIX PA0OT HA CKJIA/IE CHIPbS, U KOIPDUIIUECHT
UCII0JIb30BaHus pabouero Bpemenu nutarens K.

Koapduument K, nmpunumatror B npenenax 0,5-0,7, xoapdunuent Kp- B
npeaenax 0,7-0,9. KoaddunneHT ucnoap30BaHus onpeaeIsiioT 1mo Gpopmysie:

G

K =—7—,
G, -k, - kp

rae: G - HeoOXoauMAas NPOU3BOAUTEIBHOCTh MAIUHEL, T/4 M M>/4;
G1 - HeoOX0oAMMAs IPOU3BOAMTENLHOCTH MAIIUHEL, T/4 WK M>/4.,

[Tocre mMo/ICTaHOBKY TAHHBIX ITOTYIUM:

10
Kn = =

16,7-0,7-0,9
3.2.4.2. TlongOGop BaibIIOB.

TakuM >xe IMyTeM, TMOJIb3YSICh CIPABOYHHKAMHU IO OOOPYAOBaHHUIO, NETIAIOT
1o100p BaJILIIOB T'PyOOro M TOHKOIO IMOMOJIA M (POPMYIOIIHMX BaJIbIIOB, a TaKKe
non0op 00OpyIOBaHUS TPH MPOSKTHUPOBAHWU 3aBOAOB (IIEXOB) MO TMPOU3BOJICTBY
JIPYTUX TEIIOU30ISAIIMOHHBIX MaTEPHAIIOB.

0,94

3.2.4.3. PacueT JIECHTOYHBIX TPAHCIIOPTEPOB.
IIpu pacuere JIGHTOYHBIX TPAHCHOOPTEPOB 110  3aJaHHOW  4YAaCOBOM
IIPOU3BOIUTEILHOCTH ONPEAEISAIOT IMPUHY JEHThL. J[JInHa €€ n3BECTHA U3 YCIIOBUM
KOMITOHOBKH 000pyioBanus. [llnprHa niockoii JEHThI ONpeneseTcs o cieayomen

dbopmyie:
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B =|0,05 G +0,9;
200-V - p-k, -k .

rne: G - mpou3BOAUTENFHOCTD TPAHCIIOPTEPa, T/4;

V - CKOpPOCTb JIEHTHI, M/C;

P - CpeaHsisl INIOTHOCTh TPAHCTIOPTUPYEMOM TOPOBI B TUIOTHOM TETIE;

Kp - KO3(PUIIMEHT UCTIOJIB30BaHUsI pad0OYEro BpEMEHHU JIEHTHI;
Kpox = KOOPPUIUEHT PBIXJICHUS MOPOIBLI (I MSATKUX MOPOA Kpwx = 0,9 , s

CKaJIbHBIX Kpux = 0,8);

k3=0,9 - k03P PUIMEHT PAaBHOMEPHOCTH 3aITOJIHEHHUS JICHTHI.

[Mupuny *kemo04yaTo JEHTHI ONMPENETIIOT 10 hopMYyJIe:

B=]005- © 109,
400-V - p-ky -k, -K

puid

[lupuHy NEHTHI, OMNpPEACIICHHYI0O TI0 TpeOyeMoil MPOU3BOIUTEIHHOCTH,
MIPOBEPSIOT IO KPYIMHOCTH TPAHCIOPTHUPYEMOTo martepuana. J[jis copTHpoBaHHOTO
Marepuana B>3,3a+0,2u, nns psgoBoro marepuana B>2a+0,2u, M MITYIHBIX
rpy30B B>a+0,1u, Te a - MakKCUMaNbHBINA pa3Mep TPAHCIIOPTHPYEMOTO MaTepraa.

3.2.4.4. Pacuer OyHKEpOB.
bynkepamMu Ha3bIBAlOT €MKOCTh I XpaHEHUS M TEPErPY3KH  CHITYUIHX
MarepuasioB. byHkepa OBIBaIOT MpsIMOYroJIbHON (DOPMBI, KOPIYC KOTOPBIX HMEET
dbopMy MNpU3MBI, & JAHUINE MUPAMUIBI, KPYTJIbIE ¢ HUIUHIAPUYECKUM KOPIYCOM U
KOHUYECKHUM JTHOM.
O0beM NPAMOYTOIBHOTO OYHKEpa MOXKHO OMPENIETUTH 0 (popmMyIie Kak CyMMYy
TBYX 00bEMOB IMapajuie/ienuneaa u yCeUYCHHOW MUPaAMU/IBI:

l,-0,+a -a
V=V, +V, :{gl.gz.hjL%.hl}

(-0, +a -a,

rae Vi=li-lohu Vv, = -h, — coOCTBEHHO 00BEMBI IPSIMOYTOJIBHON 1

yCeueHHOU yacTu OyHKepa.

[Tone3Hplii 00bEM, 3aHUMAaEMbIl MaTE€pUaIOM, MPAKTUYECKH BCErJa MEHBLIE
TEOPETUYECKH BBIYUCIEHHOI0, TOITOMY IIPH pacyeTe OYHKEpOB HEO0OXOIUMO
YYUTHIBaTh KOI(PGUIIMEHT 3allOHEHUSI, KOTOPBIA 3aBUCUT OT yria €CTECTBEHHOI'O
OTKOCa MaTepuala ¥ yCJIOBUMN MOJIa4YH €TO.

[Ipu pacuere OyHKepa HEOOXOAMMO MPAaBHIBLHO BHIOpATh pasmep U QopMmy
BBIITYCKHOTO OTBepcTHs. Hamnmydmmmu (opMamMu BBITYCKHOTO OTBEPCTHS CIENYET
CUMTATh KBAaJpPaT U KPYT.

Jns  ompeneneHuss HAWUMEHBIIMX JIOMYCTUMBIX Pa3MEpPOB  BBITYCKHBIX
OTBEpCTUH OYHKEpPOB KBAJApPAaTHOM W Kpyriaoil GopMm il MaTepHalioB C YoM
ecTecTBeHHOro otkoca B mpeaenax 30-50° K.B.AndepoBsiM mnpenjoxkeHa
cienyromas ¢popmya:

a=«x(/{+80)tga,
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T7Ie: a - pa3Mep CTOPOHBI KBaApaTa Wik JHAMETpa Kpyra, MM;
/[ - TnameTp MakCUMaJbHBIX KYCKOB, MM;

0L - YrOJI eCTECTBEHHOI'0 OTKOCa MaTepuasa B yCIOBHSIX TTOKOS,

K - ONBITHBIA KOA(DPUIIMEHT (1151 COPTUPOBAHHOIO MaTepuaia NPUHUMAIOT,
k= 2,6 , IJIs1 pAIOBOro Marepuana k= 2,4).

[IpomyckHast crmocoOHOCTh OyHKEpa MPU PAaBHOMEPHOM TOTOKE MaTepuajia U
HOPMAJIbHBIX pa3Mepax BBITYCKHOTO  OTBEPCTHS MOXKET OBITH OINpeiciieHa TI0
dbopmyie:

V=3600-Fv,

rae: F - miomans BeIIyCKHOrO OTBEPCTUSL, M2,

V - CKOpOCTh BBIXOAa MaTepuayia d4epe3 orBepctre, m/c . CpemHroio
pacYeTHYI0 CKOPOCTh MaTepHayia Uil HOPMAaJbHBIX OTBEPCTHH MOXKHO IPUHSATH B
npenenax 0,5+2 cm/c.

3.2.4.5. Pacuer ckiajia rOTOBOW MPOJYKLIHH JIJIS IITYYHBIX MAaTEPHAIOB.

Tpebyercs paccuuTaTh IUIOIIAAL Kiaga JUisl  XpaHEHUS MPOAYKIIHH,
W3TOTOBIICHHOM 3a N CyToK. EcimM KOMM4YecTBO W3Eivii, M3TOTOBJICHHBIX B CYTKH,
pPaBHO M ,a 00BEM OIHOIO U3ENUS PaBeH ( M3,T0 00BEM IPOLYKIMHU, BEIPAOOTaAHHON
3a N CyTOK, COCTaBUT:

V=n-m-q

[Tone3nyro miIomaab cKiiajga OnpeaesstoT Mo Gopmye:

sV
h

rie: h- BeIcOTa 3arpy3KH, M.

[Ipoxonbl B cknaae OOJKHBI cocTaBisiTh 30%, crienoBaTesbHO, MOJTHAS
TJIOIIA b CKiIaaa OyeT:

S-100

Snon -
70
3.2.4.6. Pacuer ckiaga roTOBOM MPOAYKIIUHU IJIS CHITYYMX MaTepPHasIoOB.
[lpr TPOM3BOJACTBE CHITYYHX MarTepuagoB (IEPIUT, BEPMHKYJIHT,
KEpaM3UT) CKJIaJbl TOTOBOW MPOAYKIIMHA YCTPAWBAIOT B BUJC OYHKEPOB MM B BUJIEC

criiocoB. [lone3Hyro eMKOCTh CKiIaa MOYKHO OIMpPenesuTh 1o ¢hopmyle:
=2t
-
rne: [1- mpoekTHas mpOM3BOAUTEIHLHOCTD MO TOTOBOM MPOIYKIUH, T/TO;
t - 3amac roroBoro mpojykTa B CyTKax;
T - 4ducio paboyux CyTOK B roJy.
[lone3Hyro eMKOCTbh KaXA0ro OyHKepa LWIHMHIPUIECKON (POpPMBI ONpeIEsoT
no opmye:
2
V. = z-D° H-p-¢
H
rae: Vs - mone3Has eMKOCTh OJIHOTO OyHKepa, T;
D - BHyTpeHHMII 1MaMeTp OyHKepa, M;
H - reomerpuueckas BbicoTa OyHKepa 0e3 moaOyHKEepHOMH 4acTH;
0 - cpemHss INIOTHOCTh Marepuana, 1/m3;
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C - xodduiment 3amonHeHuss OyHKepa ¢ y4eTOM OCTaTKa B JECATHIX
JOJISIX €AVMHUILIBL.
s Oynkepa (cuiioca) npyroi ¢Gopmbl mojie3Has eMKOCTh OMpeeNsieTcs
o ¢popmyre:
Ve=F-Hp(

rae: F - miomaas nonepeyHoro ceyeHus: OyHkepa, M, MHaeKcol H, p ,{ UMEIOT
T€ K€ 3HaYEHUs, UTO U B MIPEIbIIyLIEei popmyIe.

KonuyectBo OyHKEpOB (CHJIOCOB) IUIMHIAPUYECKON (OPMBI MOXKET OBITh
orpezesieHo o popmyre:

-t-4

m="
V. T-z-D*-H-p-¢

3.2.5. KoHTposp mnpou3BOACTBa

B nmamHom pasgene  cieqyer  ommcarh  TpeOOBaHUS — JICWCTBYIOIIMX
CTaHIAPTOB HA METOAbl HCIBITAHUNW HUCXOJHOTO CBIPhS, MOIy(hHaOpUKaATOB,
rOTOBOM  MPOAYKIIMH,  YyKa3aTb  KOHTPOJIb  [apaMeTpoB  Ipolecca  Ha
TEXHOJIOTUYECKUX TMpeeax.

3.2.6. TexHuka O€30MACHOCTU U IKOJIOTHUS.

B »aToM pazgene wusznaratorcsi TpeOOBaHUA K TMPOIECCY IPOU3BOICTBA
3aJIaHHOTO BHUJA MaTepuajia WA M3JEIUS C TOYKU 3PEHUST DKOJIOTHH, TEXHUKHU
0€30MMacHOCTH, NPOTHUBOMOXKApHOM Oe3omacHocTH. HeoOXoamMo TOYHO yKasarh,
KAaKUMU  TPEJOXPAHUTENIbHBIMA  YCTPOMCTBAMM  CHaO»aeTcs  00OpyJdoBaHUE
(271eBaTOphl, KOHBEWEpHI, TPY30MOABEMHOE  OOOpPYIOBaHHE) U  TEIUIOBBIMU
yCTaHOBKaMu (BarpaHkH, I€4Yd, CYIIWJIa U T.J.) B COOTBETCTBUU C pPa3pabOTKOH
TEXHOJIOTUYECKON CXEMBI.

3.2.7. TeXHUKO-2KOHOMHYECKHE ITO0Ka3aTeIn

DPPeKTUBHOCT H  CPOK  OKYIIAEMOCTH KaNUTAIBHBIX BJIOKCHUHW B

CTPOUTEIHCTBO MIPOCKTUPYEMOI JIMHUH OIICHUBAIOT KodppunreHTOM

YKOHOMHUYECKOW 3(P(HEeKTHBHOCTH E M moka3areneM OKyHmaeMOCTH KaIllUTadbHBIX
BiIOkeHun Tk:

E :CZ_CI. T :i.
ok -k, “ E
1 2
roe: ¢,,c,- ce0ecTOMMOCTh BBIITYCKAa MPOAYKIMH IO BapuaHTam, pyo;
k,,K, - KanuTambHBIC BIOXKEHHS O BapHaHTaM, pyo.

BapuaHT TIPOEKTHOTrO peIieHus MOXKET CUHMTaThbesd 3(PGEKTHBHBIM, €CIIU
COOJII0/IaeTCsl yCIOBUE:

E,>E

K b
rue:
Ey - HoOpMmaTuBHBIN KO3(QQPUUIMEHT 53KOHOMHYECKOHM 3(PPEKTUBHOCTH

KalUTAJIbHBIX BJIOKEeHUH, paBHbIM 0,12.
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HeoOxonumble  mji1 pacyera  3HA4eHUs]  CEOECTOMMOCTH  BBIYCKa
NPOAYKIMU M KANWTAJIBHBIX BJIOXKEHUW [0 BaphaHTaM CleIyeT NpUHMMAaTb Ha
OCHOBAHHUH JIUTEPATYPHBIX JAaHHBIX.
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Kadenpa «CTpoutenbcTBO, CTPOUTEIBLHBIC MATEPUATIBI U KOHCTPYKITUK
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