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HEPEYEHDb MATEPHUAJIOB B KOMIVIEKCE

ONEKTPOHHBIN y4eOHO-METOANYECKUI KOMIUIEKC COJIEPHKUT:
1. TeopeTnueckunii pasaeJ

1.1 KoHcnekTt Jexkumni «IIpou3BoacTBEeHHbIE NPEANPUSTHS JIOPOKHOI0

XO03AMCTBA)Y.

2. IpakTuyeckuii pa3aes
2.1 Marepuaabl 1 NPAKTHYCCKUX 3AHATHN MO TUCHMILIHHE

«IIpou3BOACTBEHHbIE NPEANPUSTHS JOPOKHOI0 X03SMCTBAY.

TpedboBaHNA U PEKOMEHIANMH K BHITIOJHEHHUIO KYPCOBOW PA0OTHI

3. Pa3maess KOHTPOJISA 3SHAHUM
3.1 Bonpocsl K YK3aMEHY.

4, BcenoMmorareJdbHBINM pa3aesa
4.1 VYyeOHast nporpaMMa TUCHUILIAHBLI «IIPON3BOICTBeHHbIC

NpeINnpPUATHS JOPOKHOI0 X03SMCTBAY.

Hean DYMK:

- moBbIIIeHNE 3(PHEKTUBHOCTH 00Pa30BaTEIIHFHOTO MpOoliecca CIEIUaTbHOCTH
7-07-0732-03«CTpOHTENILCTBO TPAHCIIOPTHBIX KOMMYHHUKAIUK» Tpoduim3anuu
«ABTOMOOUMIIBHBIE JOPOTH
no pucuurinHe «IIpon3Bo/ICTBEHHBIE TPEATIPUSATHS JOPOKHOTO XO3SHUCTBAY;

- BHEJPEHHE TIEPCTIICKTUBHBIX TEXHOJIOTUN XpaHEHHUS U mepeadyn nHhopMaIli B
AJIIEKTPOHHOM BUJIE.

- o0ecrieuyeHue OTKPBITOCTH U JOCTYIMHOCTH 00pa3oBaTeIbHBIX PECYPCOB MyTEM
pasmenienus DYMK B nokanbHOM CETH YHUBEPCUTETA.

Ctpykrypa OYMK conepKUT TeOpeTUUECKUH, MPAKTUUECKUMA, BCIIOMOTATEIbHBIN
pas3zeit v pa3aes o KOHTPOJIIO 3HAHUM CTYICHTOB.

Pexomennanum no opranuzanuu padorsl ¢ JYMK:
Heob6xonum IBM PC-coBmectumsriii [1K cranmapTHON KOHDHUTYpamum.



TEOPETUYECKHWH PA3JIEJI

Koncnekr Jeknmii  «IIpon3BoJACTBEHHBbIE NPEINPUHATHS JOPOKHOIO
X035 CTBAY.

Pasznen I. OCHOBbBI OPT'AHU3AIIMUA ITPONU3BOJACTBEHHbBIX

NPEANPUATHUIA JIOPOKHOM OTPACJIN

Tema 1.1. OcCHOBBLI OpraHu3amMy NPOM3BOACTBEHHbBIX NpeINpPUATHHA
JOPOKHOM 0TPACIH

Pa3nen II. PA3SPABOTKA MECTOPOKJIEHUUN T'OPHBLIX OPOJT

Tema 2.1. OcHOBBI OPTraHU3AIMH IPOU3BOJACTBEHHLIX NIPOIECCOB IIPH pa3-
padoTKe MECTOPOKIEHH I TOPHBIX IMOP O

Pasznea 111. IIPEAIIPUATHUS 11O HIEPEPABOTKE KAMEHHBIX

MATEPHUAJIOB

Tema 3.1. KamueapoounabHbIie 3aB0oabl (K/13)

Tema 3.2. JloObIua M nepepadoOTKa IpaBHs M IeCKa HA TI'PABHITHO-
COPTHPOBOYHLIX 3aB0/IAa

Paznen IV. IPEJNPUATHSA 11O HOAT'OTOBKE OPTAHNYECKUNX

BSOKYIHINX MATEPUAJIOB

Tema 4.1. ButymMHbIe 02351

Tema 4.2. IMYJIbLCHOHHBIE 0a3bI

Pasznen V. IHPEJNPUATUSA 110 INPOU3BO/ICTBY
ACPAJIBTOBETOHHBIX CMECEMW Y U3JIEJIUU U3 HUX

Tema 5.1. AchanbTo0eTOHHBIE 3aB0AbI (AB3)

Tema 5.2. TexH0JJOrHsl NIPUTOTOBJEHHUS TOPAYHNX ac(haJbTO0ETOHHBLIX CMe-
ceil. U3roroBjeHne achajbTO00E€TOHHBIX IJIMT

Tema 5.3. AKTHBAaIMsA KOMIIOHEHTOB achaabT00eTOHHBIX cMecei

Tema 5.4. IlpuroroBjgenue Ha AB3 TtemibIx achajabTo0€TOHHBIX,
XO0JIOJHBIX OpraHoMHHepaJbHbIXCMeceil H 4depHoro mieoHsi. IlepepadoTka
craporo achajabTo0eTOHA

Pasznen VI. IPEJNPUATHUSA 110 INPOU3BO/JCTBY
INEMEHTOBETOHHBIX CMECEW ¥ W3JEJHW N3 HUX

Tema 6.1. IlemenTo0eToHHBIE 3aBoAbI (I153)

Tema 6.2. Opranusanus ckJjaajgaos 11653

Tema 6.3. TexHoJa0rusi IPUroTOBJIEeHHUS IIEMEHTO0ETOHHBIX CMeceii M pac-
TBOPOB

Tema 6.4. 3aB0oaAbI M MOJHUIOHBI JJISI H3TOTOBJEHHS 0€TOHHBIX M JKeJjie300e-
TOHHbIX M3/1eJHi

Pasznea VII. OCHOBBI ABTOMATHU3AIIUUA JIOPOKHBIX

MPOW3BOJCTBEHHBIX HPEJNPUSITUN

Tema 7.1. OCHOBHBbIE IOJIOKEHUSI U CPEJICTBA ABTOMATH3AIINHU

Paznen VIII. 9D KOHOMMUKA JOPOKHbBIX INTPOU3BOACTBEHHbLbIX

NPEJANPUATHUIA

Tema 8.1. OcHOBHBIE IOJIOKEHHSI IO IKOHOMHKE INPOM3BOACTBEHHbIX
npeanpusaTHii




Pasgexn |. OCHOBBI OPTAHU3AIIMU MTPOU3BOJICTBEHHBIX
MPEJINPUSATHUNA JTOPOKHOMN OTPACJIN

Tema 1.1. OcHOBBI OPraHu3alUu NPOU3BOJACTBEHHBIX NPeINPUATHI 0P OXK-
HOMl oTpacau

Ha3znauenue u knaccugurayus npousso0cmeenHvlx npeonpusimuil.

B nro60om rocynapctse it HOpMaJIbHOTO (DYHKITMOHUPOBAHUSI BCEX OTpaciei
X0351ICTBa HEOOXOIMMO UMETh PA3BUTYIO TPAHCIIOPTHYIO CUCTEMY U, B YaCTHOCTH,
ONTUMAJIBHYIO CETh KaY€CTBEHHBIX aBTOMOOMIIBHBIX JOPOT.

Jlns  co3maHus  HOBBIX — TPAHCIOPTHBIX — CBSI3€M  CTPOSITCS  HOBBIE
ABTOMOOWJIBHBIE JOPOTH PA3TUYHBIX TEXHUUYECKUX Karteropuil. [Ipu cTecHeHHBIX
(MHAHCOBBIX BO3MOXXHOCTSIX OTO HalpaBJICHWE, KaK TMPaBWIO, HMEET
OTpaHUYEHHBIN XapaKTep.

Bonee pazBuTo apyroe HanpapieHUE — MOAAEP>KaHUE CYIIECTBYIOIINX IOPOT
B XOpolleM paboToCIOCOOHOM COCTOSIHUU KPYTJIOTOJAMYHO, IS 4eTro TpelyeTcs
PEryJSPHO MPOBOJIUTH PAOOTHI IO KX PEMOHTY M COJICPKAHUIO.

B o0oux cnydasx HEOOXOAMMO WMETh CTPOUTENIbHBIC MaTepHUalIbl
TpeOyeMoro kadecTBa W B 3aJaHHbIX oObeMax. C 3TOH Ieibl0 CO3JAI0TCS
CIielUaJIbHbIE TPOU3BOJICTBEHHBIE TMPEANPHUSATHS, BBIMOTHSIIONINE YKa3aHHbIC
byHKIIH.

[TIpousBoacrBennubie npeanpusitust (III1) gopokHON oTpaciu — 3TO Ppsfl
CIEUHUATIM3UPOBAHHBIX TPOU3BOJICTB, UMEIOIIUX KOMILIEKC COOPYKEHHI, MAILIUH U
000pyAOBaHMs, KOTOPhIE 00ECTIEUNBAIOT AOOBIUY M CO3/1aHUE HEOOXOIUMBIX IS
CTPOUTENIHCTBA U PEMOHTA JIOPOT MaTEpPHAJIOB, U3TOTOBJICHHE MOIYy(HaOPUKATOB,
IITYYHBIX U3EIUN U OTAEIIbHBIX KOHCTPYKIHU.

[Ipon3BOJICTBEHHBIE MPEANPUATHS BKIIOYAIOT CKJIAJbl, MPUPEIbCOBBIE U
IPUTPACCOBBIE 0a3bl, KEIECIHOIOPOKHBIC U IPYTUE YT COOOIICHUS, KOMIUIEKCHI
MaIllH [ U3rOTOBJICHUS KAMEHHBIX MaTEpHUAaJIOB OIPEICICHHBIX (PpaKIui,
achanbTo- U IIEMEHTOOETOHHBIX CMECEH; AMYJIbCUOHHBIE YCTAHOBKM, a TaKkKe
3[IaHUS U TIOMENIEHUS ISl 00CITY>KHBAIOIIET0 MepCoHaIa.

JIOpOKHO-CTpOUTENbHBIE PAOOTHI MOXHO pa3/eUTh HAa TPU OCHOBHBIC
TPYIIIIBL:

- CTPOUTEIbHBIE-MOHTAXHBIE,;

- 3aroTOBHTENbHBIC,  BKJIIOYAIONIME  pabOTy  MPOM3BOJCTBEHHBIX
MPEINPUITUIN, U CKIIAJICKOE XO351CTBO;

- TPAHCIIOPTHBIE.

TpynoemkocTh paboT OT 001 MOTPEOHOCTH TPYAOBBIX 3aTpaT B CPEIHEM
COCTaBJISICT: Il CTPOMTEIIBHO-MOHTAXHBIX — 42%, 3arotoBuTeabHbIX — 40%,
TpaHCTIOPTHBIX — 18%.

Takum  00pa3oM, TpyAOBBIE  3aTpaThl, CBs3aHHbIE C  pabOTOM
MPOU3BOJCTBEHHBIX  MPEANPUATAN UM CKJIAJACKOrO0  XO34KMCTBa, HMEIOT
3HAYUTEIBbHBIN yIEIbHBIN BEC B 0011IeM 00beMe JTOPOKHO-CTPOUTEIBHBIX Pa0OT.



PabGoTta mpou3BOACTBEHHBIX NPEANPUATUNA JOPOKHOW OTPACId COCTOUT B
no0brde U mnepepaboTKM MaTepuanoB, B HM3rOTOBIEHUU NO0NYy(HaOpUKaTOB U
COOPHBIX KOHCTPYKIHI U TOMY MOJOOHOE.

B 3aBucHMOCTH OT COpPTaMEHTa M BHUJEO MATEpPUANIOB, MOIy(PaObpUKATOB U3
COOpPHBIX  DJIEMEHTOB  OPraHM3yIOTCS  CIEAYIOIIUMHA  MPOU3BOACTBEHHBIE
TPEITPUITHS:

Kapbepbl Uil 100BIYU U 3aTOTOBKH HEPYIHBIX MATEPUATIOB;

KaMHeIpOOUIIbHBIE 3aBOJIbI ¥ 0a3bl 7151 IepepabOTKH KaMEHHBIX MaTepUaoB;

0a3bl U Liexa A MOATOTOBKM OPraHUYECKUX BSDKYIIUMX U MPUTOTOBICHUS
OUTYMHBIX SMYJIbCHIA;

ac(hanbTOOCTOHHBIM IeMEHTa O€TOHHAas 3aBOJbl [JIsl MPUTOTOBJICHUS
ac(hanbTOOETOHHBIX, IIEMEHTOOETOHHBIX U IIEMEHTOTPYHTOBBIX CMECEH;

3aBOJIbI M TOJUTOHBI TIO M3TOTOBJICHUIO HW3IENUNH U KOHCTPYKLUMH s
COOpPHOrO CTPOUTENILCTBA.

Pa3menienrie NpOM3BOJICTBEHHBIX TMPENNPUATANH B  pailoHE HOBOTO
CTPOUTENIbCTBA WJIM B pailOHE PEMOHTHOTI'O OOCITYXKMBaHUS CIOKUBILEHUCS CETH
JI0pOT, BBIOOP MX YUCIa, MOIITHOCTH U 000PYI0BaHUS MPOU3BOJUTCS HA OCHOBAHUU
POEKTOB U TEXHUKO-2KOHOMHYECKHX PacuETOB.

B 3aBHCHMMOCTH OT MOIIHOCTH M BPEMEHH HAXOXJACHHUS Ha OJTHOM MeECTe
NpeanpUsATUs KIacCuGUIMPYIOTCS Ha:

MOCTOSIHHBIE;

MOJTyCTAIllHOHAPHBIE;

NepeIBIKHBIE;

B 3aBUCHMMOCTH OT CJIOKHOCTH TE€XHOJOTHYECKOTO Mpoliecca MpearnpusThs
MOTYT OBITh YaCTUYHO aBTOMATHU3WPOBAHHBIMH WM POOOTHU3HPOBAHHBIMU,
YIPaBIIEMbIMU IO 33JJaHHOU MporpamMMme.

Hanuune Ha npeanpuatusx OOJMBIIOTO YMCia MAIIUH M YCTPOHCTB TpeOyeT
MaTepHabHON 0a3bl JJIs1 UX TEXHUYECKOTO OOCTYKUBAHUA, TO €CTh OPTaHU3aIUU
XOPOIIIO OCHAIIEHHBIX PEMOHTHBIX MaCTEPCKUX.

Bonwiryto ponb B o6ecrieueHnn 3 PEeKTUBHON pabOTHI IPEANPHUATHI UTPAFOT
CKJIAQZICKOTO XO3SIICTBA C Pa3IUYHBIM CHEIUAIU3UPOBAHHBIM TOTPY304YHO-
pasrpy304HbiM oOopynoBanueM. OOHIENPU3HAHHO, YTO HAJWYHE COBEPIICHHBIX
MIPOM3BOACTBEHHBIX MpEANpUATUH oOecredynBaeT TpeOdyeMyro HaaEXHOCTb
CTPOSIIIUXCSI U PEMOHTHUPYEMBIX aBTOMOOWJIBHBIX JOPOT, MOCTOB U JPYIHX
HCKYCCTBEHHBIX COOpYKeHUM. [Ipr 3TOM coKpamaeTcss CTouMOCTb CTPOUTEIBCTBA,
CPOKHU B BBOJIa TPAHCIIOPTHBIX OOBEKTOB B AKCILTYaTAIIHIO.

Onpedenenue mowHocmu NpouU3800CMEEHHLIX NPEONPULMULL.

MouiHOCTh MPOU3BOACTBEHHOTO mpeanpustus (Q) — 3TO MaKCUMalbHO
BO3MOXKHasi J00bYa WM MepepadOTKa MCXOAHBIX MaTepHanoB (ChIPHS),
NpPUrOTOBICHHE cMmecel  (mosydabpuKaTtoB), M3TOTOBICHUE M3ACTUN U
KOHCTPYKIUI B €AUHUILY BPEMEHHU
20Q;

T

Q=



I'ne X Q; — KOIMYECTBO BBHITYCKAEMOW MPEANPUITHEM MPOAYKLIMH (T, M3);
T — ¢ona BpemeHu (Mecs1l, KBapTall, FOJ).

IIpoM3BOACTBEHHYI0 MOIIHOCTL IPEANPUITUN OINPENENSIOT Ha OCHOBE
HanOoJiee MOJHOIO UCIONb30BaHUS CPEJCTB MPOU3BOACTBA, HOBBIX TEXHOJOTHUH,
ONTUMAJIBHOM OpraHu3aluu Tpynaa, Opu cOOOJEHUH TpeOOBaHUM M IpaBUI
MPOTUBOIOKAPHON 0€30MaCHOCTH U OXPaHbl OKPYXKAIOUIEH Cpeibl.

B pacu€rax npou3BOACTBEHHBIX MOIIHOCTEN IMPEANPUATUS WM Lexa
YUUTBHIBAIOT TPU BUJA (DOHIA BpEMEHU UX pabOThI: KaJeHAApHbINA, PEKUMHBIH,
IIJIAHOBBIM.

Kanennapueiii goua Bpemenu (Tk.d.) — cymMma KaJeHAAapHBIX JHEH B
pacyeTHOM Tiepuojie (roja, KBapTaj, MEecsIl).

Pesxxumuniii o (Tp.d.) — BpeMsi BO3MOKHOU MPOAODKUTEILHOCTH paOOThI
000pyAOBaHUs, UCXO/I U3 IPUHITOrO HA JAHHOM MPEANPUITHH PEKUME PabOThI
B COOTBETCTBYIOLIEM PACYETHOM KaJI€HIApPHOM IEPUOE:

Tp.cb. = TK.(I). - (TBI:IX - Tnp + TKJI)'
e Ty Trps Tyn — YHUCIIO BBIXOIHBIX, TIPA3IHUYHBIX U HAPAOOUMX JTHEH 110
KIIMMAaTHYECKUM YCIOBHUSAM (HE JIJIsL BCEX MPEINPUITHH ).

Uucino cMeH T1oOJe3HOM  paboThl  yCTAHABIMBAETCS Ha  OCHOBAaHHH
KJIUMATUYECKUX YCIOBUM C Y4YETOM BBIXOJHBIX M MPA3JIHUYHBIX JIHEH, JHEH
NpPOCTOEB MAaIIMH 10 HENPEABUACHHBIM NpPUYMHAM UM HA MPOBEICHUE
TEXHUYECKOTO OCMOTpPa U PEMOHTA, HEOIArONPHUITHBIX THEH 110 METEOYCIOBHSIM.

KonudectBo pabounx AHEH Mo KaXI0My OTIEIHBHOMY MECAILY ONpeesieTcs
o ¢opmyre

M=M= ( A+ 12+ it Tpem )

rae Jp— uncino pabodyux qHEH B MECHIIE,

Jx — 4ACI0 KAICHJApHBIX THEW B MECHIIE;

JI — KONMMYECTBO JOXKIMBBIX JHEW C YYETOM IIPa3IHUYHBIX U BBIXOJHBIX THEN
3a 9TOT MEPHUOJI, ONpenensieTcs no popmyie

.Z[:Zh( —i—i),

['ne /11 — KOMIM4YEeCTBO NOXKIJIMBBIX THEW, IPUHUMAETCS

Hns 1 kBaprana = 0,6 wiu no 0,2 Ha MecHlr;

Jns 2 kBaprana = 3,9 wiu no 1,3 Ha MmecHir;

Jns 3 kBaprana = 4,7 wiu no 1,6 Ha MecHir,

Jns 4 xBaprana = 1,8 uwiu no 0,6 Ha MecHlr;

J12 — KOJIMYECTBO BBIXOAHBIX M MIPA3AHUYHBIX THEH B MECSIIE;

s — KOJIMYECTBO JTHEH MPOCTOEB MAIIMH IO HEMPEIBUACHHBIM MPUYHUHAM,
MPUHUMAETCS paBHBIM 3% OT KaJICHAAPHOTO BPEMEHHU 34 BBIYETOM BBIXOJIHBIX U
MpPa3THUYHBIX JHEH;

Hpem — 3aTpaThl Ha TipBOeieHUE TO U pEMOHT, ONIPEASTSIOTCA 0 hopmyJie
'[[ — (ﬂx_ﬂn)*KCM*TCM*P‘{
peM 1+KCM*TCM*PCM




I'me Ho=M1+J{2+/ls, T.. cymma HOHEH mepepbIBOB B paboTe IO BCEM
npuunHaM, kpoMe TO u pemoHTa;

Kcm — koadhpuimenT cMeHHOCTH, TPUMAETC:

s 1 u 4 kBaprana Ken=1,0;

s 2 u 3 kBaptana Ken=2,0;

TcMm — KoMUecTBO AHEN HAXOXKICHUS MAIllMH B PEMOHTE, IPUXOAsIIeecs Ha
l4. PaGotsl mamuH, npuaumaercs 0,0138.

KonuuectBo pabounx cMeH B MecsiIle onpeaesieTcs o hopmyiie

Hpe=/Ip*Kem

[Ipu omnpeneneHnn MOITHOCTH YUYUTBHIBAIOT pabOTy U APYTHX BO3MOXKHBIX
BCIIOMOTaTEILHBIX 1I€X0B (HapUMep, LeX mepepadboTku cTaporo achaibrooeToHa
Ha Ab3 u n1p.).

Teopemuueckue 0CHOBbI MEXHOIO2ULL U KOHMPOIA Kauecmea npooyKyuu Ha
npeonpusimusx 00PONCHOU OMpPAcu.

OCHOBHOM 3TajJOH KadecTBa — CTaHAApPT, COOJIOJEHUE KOTOPOTO SIBISETCS
3aKOHOM JIJIs1 JIFOOOT0 TTPOM3BOJICTBEHHOTO NMpeanpusaTrs. KauecTBo npoayKiuu -
9TO COBOKYITHOCTb CBOMCTB, ONPEEISIONINX BO3MOKHOCTb €€ UCIIOIb30BAHUS 10
Ha3HAYEHUIO, €€ MOTPEOUTEITBCKYIO IPUTOHOCTD.

Kpurepuii cpaBHEeHMsI, KOTOPBIN YUUTHIBAET BCE MOKA3ATENIN YPOBHSI KaueCTBa
U CIYXXUT OCHOBOH MJisI €ro oieHku, coaepxurcsa B crangaptax (I'OCTax).
KadecTBO mpoaykiuu OmNpeaessieTcsi COBOKYMHOCTBIO Pa3IMYHBIX (PAKTOPOB,
NEUCTBYIOIIMX HA CTAJUHM MPOECKTUPOBAHUS MNPOAYKLIHH, MPOU3BOJACTBA U €€
AKCIUTyaTallul B COOPYKEHUH, B KOHCTPYKLIMH JAOPOKHOM ONekIbl U Ap. Takum
o0pa3oM, KadecTBO MPOAYKIIMM 3aBUCUT HE TOJBKO OT MPEIIPUITHS,
BBIMMYCKAIOUIETO 93Ty MPOAYKIHIO, HO M OT pPabOThl APYTUX MPEAIPUITHIM
MOCTaBIIUKOB ChIpbs, MamnH. KauecTBo 1ieOHs, HanpuMep, 3aBUCUT OT KayecTBa
KaMHsI, KOTOPBIH JOCTaBISIOT U3 Kapbepa Ha KaMHEIPOOUIIBHBIN 3aBO/I.

Kpome TOro, kauectBo 3aBUCUT OT MPAaBWIBHO 3alpPOEKTUPOBAHHOMN
TEXHOJIOTUU TMPOU3BOJICTBA, BBIOPAHHOTO OOOPYIOBaHUS, CUCTEMBI U CPEICTB
KOHTPOJISI U UCIIBITAHUH, KYJIbTYpPbl IPOU3BOJICTBA.

JIro6o#t MpPOM3BOACTBEHHBIM IPOIECC MOXKHO PacCMaTpuBaTh C IO3HITUU
OLICHKH SHEepreTudyeckux 3arpar. [1o cyiiecTBy, Mpon3BOACTBEHHBIN MTPOLIECC ECTh
MartepualibHasi CUCTEMa, paccMaTpuBaeMas B JUHAMUKE.

[Tpou3BOACTBEHHBIN MPOIECC MMEET CBOM NPUYMHBI (HYHKIIMOHUPOBAHMSI,
JBIKYIIUE CUIIbI, TEKYIINE U BBIXOJHbIE TapamMeTpsl. [Ipon3BOACTBO MPOIYKIIMU
3a BpeMsl t XapakTepU3yeTcss MHTEHCUBHOCThIO I, KOTOpas BhIpakaeT CKOPOCTh
M3MEHEHHUS SHEPTUU CUCTEMBI D B €IUHUILY BPEMEHU

" d3
S dt
3a BpeMsi t MPOUCXOIUT MPEBPAILCHUE SHEPTUU D
tiva
J = f U(t)dt = 3, + A3
tj
rae tjyq A tj - MOMEHT BPEMEHH HavyaJla 1 OKOHYAaHM Mpoliecca 3a Bpems t;



I, - DHEPrus Ha MPOU3BOACTBO MPOAYKIHMH HAHHOTO TEXHOJOTHYECKOTO
porecca;

A3 - TpOU3BOACTBEHHBIE IOTEPU IHEPTUU.

O hHeKTUBHOCTH KaXKJIOI0 TEXHOJOTHUUECKOT'O MPOIlecCa B OCHOBHOM 3aBUCHUT
OT €ro OpraHu3allMOHHOIO COCTOSIHUS, TIOCKOJIbKY JII000€ JanbHeuIiee
MPOTEKAHUE MPOLECCOB JJIs1 MOJYYEHHS TOTOBOM MPOAYKIIMH CBSI3aHO C JCHCTBUEM
OTACJBHBIX JJEMEHTOB CHCTEMBI, HMMEIONIUX CTPOro€ KOJIUYECTBEHHOE U
Ka4€CTBEHHOE BBIPAKEHUE SHEPTUU U CBOMCTB.

[Ipennpusitus  JOPOXKHOM  OTpacid  OOECIEUMBAIOT  CTPOMUTEIHCTBO
aBTOMOOWJIBHBIX JIOPOT UCXOJHbIMU MaTepuanamu (necok, [1I'C, mebens, MII u
BSOKyIIMMH) —nonydadOpukatramu (a/6, 1/6 - cMmecsIMH, U3ACIUIMH U
KOHCTPYKIMSAMU U3 OeTOoHa, *ene300eToHa u Merasuia). KayecTBo U Haf&XHOCTD
JTAHHOW TPOAYKIMU OyJET B 3HAYUTEIBLHOW CTEICHU OMPEACNISITh HAIEKHOCTD,
MIPOYHOCTH U JOJITOBEYHOCTh aBTOMOOMIIBHOM JIOPOTH B IEJIOM. XapaKTePUCTUKHU
KA4ueCTBa JOPOKHOTO CTPOUTEIBCTBA SIBJISIFOTCS CIIyYallHBIMU BEJIMUMHAMM U TS
U3YUYCHHUSI 3aKOHOMEPHOCTEW, KOTOPBIM OHM MOJYMHSIIOTCS, CIEIYyeT MPUMEHSThH
METO/Ibl TEOPUHU BEPOSITHOCTH.

B MHOro4YMCIEHHBIX HCCIEIOBAHUAX, KOTOPHIE MPOBOJIUINCH C IIEIBIO
YCTAHOBJICHUSI OCHOBHBIX KPUTEPHUEB OMPEICIICHHUS HAJAC)KHOCTH aBTOMOOUIIBLHOMN
JOpOorH, OBUJIO MHOTO Pa3IMYHBIX MPEJIOKECHUN. 3acayXHBalOT BHUMAHHS
MHOTOJIETHUE UCClieioBaHus, TmpoBeneHHble B MAJIM moa pykoBOJCTBOM
npodeccopa H.H. BanoBa, KoTOpbIie TO3BOJIWIN YCTAHOBUTH B3aUMOCBSI3b MEXTY
OOLIUM COCTOSTHUEM [OPOTH, MPOYHOCTBIO POBHOCTHIO JTOPOKHOU ONEKABI U
CKOPOCTBIO JIBH)KEHHUS IMOTOK aBTOMOOWIJIEH, KaKk OCHOBHOI'O KpUTEpHs 0OIein
HAJC)KHOCTU aBTOMOOWIBHOU aoporu. Hamuyme nocTaTodHO YCTOMYHMBOUM CBSA3U
MEXIYy CKOPOCTBIO MOTOKAa aBTOMOOMIIEH, POBHOCTHIO M MPOYHOCTHIO JIOPOKHOM
OJICKIIbl TO3BOJIMJIA TPUHATH B KayeCTBE OAHOTO M3 OCHOBHBIX KpPHUTEPUEB
HAJ€XKHOCTH JOPOTM MOIYJb YIPYTOCTH JOPOKHOM OAEKIbI, KOTOPBIN
npecTaBisieT co00M yIOOHYIO NIl MPAKTUYECKOTO MPUMEHEHHS XapaKTePUCTHKY
IPOYHOCTU U TECHO CBSI3aH C PSAJIOM KAueCTBEHHBIX IMOKazareneu noporu. s
OLICHKH HAJIEKHOCTH IOPOKHON OAEK bl IPUMEHSUIUCH CIEAYIOIINE TOKA3aTENH:

1. KoaddpunmeHT npoyHOCTH AOPOKHOM 01k abl Kp

K. = h
np — E
mp

rae Eqp - cpennuit aktuueckuii MOMYyJIb YHNPYTOCTH JOPOXKHOH OMEXIBI B
nepro e€ HanOoJIbIIero ociadaeHus, Mma;

Emp — TpeOyeMblii MOIyNlb yNpyroctd B COOTBETCTBUU C JEHCTBYIOIIMMU
HOPMAaTHBHBIMM JOKYMEHTaMH, Ma.

2. Hané&xnHocth mopoxHoW opexnbl mo mpounoctd P(E) mpu pazmmyrom
COCTOSIHUM M pa3HoM Kodddummente mpouHocTd K. BeIYHCIgETCS Kak OT-
HOLICHHWE BEPOSTHOW IUIONIAAN OAECKIbI, HE MOJABEPKEHHOW paspyueHusMm F, k
oO01IeH TUToIaa OJEXK/Ibl HA JAHHOM y4dacTke F.



(E) b
PRI =277

Fp - BeposiTHast TuIOMIaab JOPOKHON OCKIBI C Pa3pyIICHUSIMU.

K Hemocrarkam HaHHOW METOIMKHA MOKHO OTHECTH TPYIJHOCTH B OLCHKE
BIIMSHUS KaXJOW ciydyaHOW BenuuuHbl Ha 3HadyeHuss Knp. u P(E), ocobeHHO
CTPOUTENICTBE aBTOMOOWJIBHOM JTOpOTH. 3aciiy’KMBaeT BHUMAaHUS OIICHKA
OJTHOPOJHOCTH IO MPOYHOCTH KOIPDUIIMEHTOM Bapuali MOAYJS YIPYTrOCTH
(CE).

cp

I7I€ 0 — CpeJHee KBaApaTUUHOE OTHOIIEHNE U3MEPEHHBIX MOJIyJIEH YIIPYTrOCTH;

Ecp - cpennee 3HaueHuss MOIYJsl YIPYTrOCTH HA YYaCTKE.

[IprMeHUTENBHO K TPOU3BOACTBEHHBIM MPEANPUITUAM JTIOPOKHON OTpaCIH,
MO>KHO OTMETHUTD:

1. Cpennue 3HaueHUss MOAYJIA YIPYTOCTH B 3HAYUTEIBLHON MEPE ONpeIesieTcs
MPOYHOCTHIO KAMEHHBIX MaTEPUAJIOB, KAYECTBOM MUHEPAJILHOTO HOBBIM COCTABOM
necka, CBOMCTBaMHM BSDKYIIUX MAaTEPUAIOB, COCTAaBOM OETOHOB;

2. PaBHONPOYHOCTh MPOMYKIUH OYIET ONPEeAeisAThCS TeM, YTOOBl YaCTHBIE
K02()PUIIMEHTHI BapUalK HE OBLIN BBIIIE JOMYCTUMBIX 3HAUCHUH.

D10 oboramieHue MmeOHs MO MPOYHOCTH, MPUMEHEHUW aKTUBUPOBAHHBIX
MUHEPAIBHBIX MOPOIIKOB, TOYHOCTH JIO3UPOBAHMS KOMIIOHEHTOB CMECH B
CMECHUTEIIIX, CTPOroe COONIOJEHHE PEKUMOB TMPHUTOTOBIEHUS  CMeceit
(TeMIepaTypHBIH PEKUM, JTUTSIBHOCTD MIEPEMEIITMBAHKS) U JIP.

I AB3 u 11b3 310 moimkHA OBITH IOJHAS MEXaHH3aIlus, aBTOMaTH3allus U
KOMIIBIOTEPHOE YIIPABJICHUE 3aBOIAMHU.

Jnss  moaAep)KUBaHUST HA  MPEANPUSATUSX  BBICOKMX  Ka4ECTBEHHBIX
ToKazaTesiell MPOAYKIIMH HeOOXO0 UM IMOCTOSHHBIM KOHTPOJIb 3TUX IOKa3aTeleH,
T.€. JOJDKHA YETKO padoTaTh CUCTEMA YIIPaBJICHUS Ka4Ye€CTBOM MPOIYKIIHH.

3aoaua npucomosnenus u nepemeuusanus Mamepuaios Ha npeonpusimusx
O00POIICHOLL OMPACTU.

HckyccTBEeHHBIE TOPOKHO-CTPOUTEIBHBIE MAaTepHalbl HA OCHOBE BSIKYIIUX
NOJyYWJIM B HayKe  HAaMMEHOBAHME  MCKYCCTBEHHBIX  CTPOMTEIbHBIX
KOHIJIOMEPATOB.

OTOT TepMHUH TPaBWIBHEE OTpPa)KaeT KaueCTBO MaTE€pHaiOB, B KOTOPBIX
3aIIOJTHUTEIN CIIEMEHTUPOBAHBI B MOHOJIUT.

[TyteM n3MeHeHUs 3€pHOBOTO COCTaBA 3AMOJHUTENICH, MUHEPATIOTUYECKOTO U
XUMHUYECKOTO COCTAaBOB BSDKYIIIETO TEXHOJOTHYECCKHMH CIIOCOOaMH, BBEICHUEM
100aBOK MOYKHO HM3MEHSATH M aKTHBHO PETYJIMPOBATh CTPYKTYpPY M CBOWMCTBA
KOHIJIOMEPATOB.

TexHoJiorusT NTPOU3BOJICTBA HMCKYCCTBEHHBIX MAaTE€pHajIOB HAa OCHOBE
BSDKYIIUX BKJIIOYACT IMOJATOTOBUTEIBHBIE pPa0OTHI, TPAHCIIOPTHPOBAHHE U
XpaHeHHe B OYHKEpax UM CUI0CaX KOMIIOHEHTOB IMOJATOTOBICHHBIX MaTEPUATIOB:
JI03UPOBAHUE; TT0JIAYy UX B CMECHUTENb; IEPEMEIIIMBAHUE TOYHO OTI03UPOBAHHBIX
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MAaTEPUAIOB; TPAHCIIOPTUPOBAHUE CMECU K MECTY HCIOJIB30BaHMUS; IPUMECHEHUE
CMECH [IJIsl U3TOTOBJICHUS U3/ICIUN N CTPOUTEIHCTBA OCHOBAHUM (TTOKPBHITUI).

[ToaroToBUTENBHBIE ONEPALIMU COMYTCTBYIOT MOYTH BCEM TEXHOJIOTMYECKUM
npoueccam. Mx 3ajadya COCTOUT B PACKPBITUU NOTEHIIMATIBHBIX CBOMCTB UCXOAHBIX
KOMITOHEHTOB, OCOO€HHO CMECH 3aIlOTHUTENIEH U BSIKYIIIETO.

Ha craguu moAaroToBUTENBHBIX ONEpPAUMN KaXIbld KOMIIOHEHT CMECH IO
BO3MOKHOCTH TIOJIy4aeT HauOOJbIlIee TEPMOAMHAMUYECKH aKTUBHOE COCTOSTHUE.
B 3aBucuMocTH OT pa3sHOBUAHOCTA NPUTOTABIMBAEMOIO MarTepuanga MU €ro
crenu(PUIHOCTH TMOATOTOBUTENIHHBIE OMNEpallid MOTYT BKIOYATh: APOOJIEHUE.
U3MEJIbUCHUE, COPTUPOBKY, TMPOMBIBKY, oOoramieHue, (U3UKO-XUMHUECKYIO
00paboTKy, mpuaaHuEe OJJHOPOAHOCTH (TOMOTE€HHOCTH).

B cootBeTcTBUM ¢ mpuHIIMNIAMU (HU3UKO-XUMHUYECKON MEXaHUKU TPOYHOCTh
U JI0JITOBEYHOCTh MHOTOKOMITOHEHTHBIX MAaTEPHUAJIOB 3aBUCIT OT OJHOPOIHOCTHU
UX CTpPYKTypbl. HEOIHOPOAHOCTH BBI3BIBAET KOHIICHTPAILMIO HANpSHKEHUN B
Marepuaie, Mo3TOMy MPOYHOCTh MaTepualia MPU MPOYUX PABHBIX YCIOBUSX TEM
BBIIIIE, YeM OOJIbIIIE €r0 OJTHOPOTHOCTb.

ODHOPOHOCTh ~ MHOTOKOMIIOHEHTHBIX  MaTepualioB  obOecrieurBaeTCs
nepeMenMBaHueM. JTa orepanus OJHa W3 Hanbojee OTBETCTBEHHBIX IIPHU
U3TOTOBJICHUN OMTYMOMUHEPATBHBIX U IIEMEHTOOECTOHHBIX CMECEH.

[TepememuBanue-nanbonee  BakHass  YacTh  CTPYKTYpPOOOpa3oOBaHUS
MaTepuajJoB Ha OCHOBE BsDKyIIMX. HauOonblee pacrnpocTpaHEHUE MOTYUHIIO
MEXaHUYECKOE IEPEMEIINBAHUE B CMECHUTENAX PA3IUYHOM KOHCTPYKUUU U
pa3IMyHOrO npuHUuMNa AeicTBus. [Ipy nepeMemuMBaHUM CYXUX MaTEepHUAIIOB
(XOJIOAHBIX, TOJOTPETHIX WM TOPSYMX) MPOUCXOIUT pa3pylleHHWe HadaIbHBIX
CBs3€ll MEXIy dYacTHIlaMu ¢ oOecrieyeHueM uX B3auMHOU [loaBHKHOCTH;
paBHOMEPHOE paclpejieieHHe 4YacTHI] B OOIIel cMecu C 3amoJIHEHHEM
MEXK3EPHOBBIX TOp 00JIee MEIKUMHU.

[TopormkooOpa3Hbie MaTepuaibl 3aMOIHSIIOT TOHKUE MOPHI 36PHUCTON YacTu
CMECH, a HEKOTOpas J0JiI TOHKOAMCIEPCHBIX YACTHUI] MOPOLIKA MEXAHUYECKU
3aIEp)KUBAETCS. WM CAaMOIPOMU3BOJBHO OCAXJAETCS HA 3€pHAaX KPYMHOrO
matepuana. [Iporecc MEXaHUYECKOTO MEePEeMENIUBAHUs OJIaronpUsITCTBYET dTHM
SABJICHUSIM NTOHWKEHUS, YCTPAHSIS HA UX IIYyTU COOTBETCTBYIOIIUE CONPOTHUBIICHUS
B BUJIE NIPOCJIOEK, TPEHUS U JIp.

Heckonpko mo-nHOMY NPOTEKAET MPOLECC MEXAaHUUECKOIO NMEPEMEIINBAHNS
Ipy BBEIEHWH B CYXyH0 cCMech Kuakod ¢das3el. Ilpomecc ocHoBaH Ha
3aKOHOMEPHOCTH OOTEKaHUsI TBEPJIBIX YacTell (3epeH) ¢a3bl MOTOKOM >KUIKOCTH.
[Ipun pa3nuuHON CKOPOCTH MABMKEHHS 4dacTulil (a3l B cCpele BO3HUKAIOT
JaMUHApHBIC TIOTOKW WM TYpOYJICHTHBIE 3aBHXPEHHS, B PE3YJbTaTe KOTOPHIX
MIPOUCXOAUT OTPBIB MOTPAHUYHBIX CIOE€B CPEABI OT TOBEPXHOCTH TBEPABIX YACTULL.

[lepememmBanne  OTAO3MPOBAHHBIX  MAaTEPUANIOB  SIBJISETCS  TJIABHOM
orepalyei NpoueccoB MPUTrOTOBICHUS] MATEPHUATIOB, KOTOPAasl OJKHA 00€CTIEYUTh
MOJIHOE 00BEAUHEHNE KOMIIOHEHTOB U MOJYYEHHE OJJHOPOIHOM CMECH.

[lepememmBanune - sHeproemkuil mpouecc. [loaToMmy 0JHHM M3 OCHOBHBIX
TpeOOBaHUM SIBIISETCSI YMEHBILIEHHE HYHEPrOEMKOCTH, YTO IMO3BOJIIET MOBBICUTH
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MIPOU3BOIUTENLHOCTh CMECHUTEIIbHBIX MAIIMH. DHEPrOEMKOCTh MEPEeMEIINBaAHUS
3aBUCUT OT CBOWCTB MaTEpHUAJIOB U B3aUMOJACHCTBUS WX C pabOUYMMH OpraHamu
MallliH. JHEPrus nepeMennBaHus 3aTpauuBaeTcsl Ha MPEOAOJICHUE CUIT TPEHUS U
CUEIJICHUS MEXIY YaCTUIIAMH MEPEMEIINBAEMbIX MAaTEpPUAIOB, CUJI TPEHUS UX O
paboune opraHbl MalllvH, CUJI HHEPIIMHU U BSI3KOTO COMPOTUBIICHHUS.

Benuunna cui TpeHUs U CLIETUICHUS ONIPEEISIETCS CBOMCTBAMU ITOBEPXHOCTHU
YaCTHIL.

OOGBIYHO TIPU MEPEMENTUBAHUN MUHEPAIbHBIC YACTUIIBI TTOKPBITHI TUICHKAMHU
KUAKON (a3pl — BOJBI WM OPraHUYECKOro BspKyIiero. Yem Oosee Bs3KOU
aBigercss xuakas ¢dasza, TeM OonblliMe 3aTpaTbl SHEPruM TpeOyroTcs s
nepemMenBanus. Perymupyst BS3KOCTh JKHAKOW as3bl, MOXHO YMEHBIIUTH
KOJIMYECTBO HEOOXOIMMOM JJIsl TIepeMeIIuBaHus SHeprun. Takoe peryaupoBaHue
OCYIIECTBIISIETCSI U3MEHEHHUEM TeMIIepaTyphl OPTaHUYECKOTO BSIXKYIIETO.

[Ipu yBenuueHUU TOIIIMHBI BOJHBIX IJICHOK UX MPOYHOCTh YMEHBIIIAETCS,
YMEHBIIAIOTCS TaK)Ke CUJIbI TPEHHUS M CLEIUICHHS YacTUIl U arperaToB MEXIy
coboii 1 ¢ pabounmMu opraHamu MamwuH. [l09TOMy yMeHbBIIaTh YHEPTOEMKOCTh
nporecca MOKHO TakyKe, PeryJupys BIaKHOCTh MaTepHaia.

Cwiibl TpeHUS 3aBUCSAT OT pa3Mepa U (PopMbI YaCTHI] U KyCKOB MaTepHuaa:
IpyU  YMEHBIICHUM pa3MEpoOB YaCTHI] OHM yMEHBIIAITCA. Perymupys
IPaHyJIOMETPUYECKUN COCTAaB CMECH, MOYKHO ONpEeIeHHBIM 00pa3oM BIHSATH Ha
OHEPTrOEMKOCTh MepEMEIIIUBAHUSI.

HepoBnas, miepoxoBaTasi MOBEPXHOCTh 3E€pPEH MarTepuaia, XapaKTepHas,
HampuMmep, i 1IeOHs, YBEIWYMBAET CWIbl TPEHUS; TJaJKas IMOBEPXHOCTD,
XapakTepHas JIJIsl 3epeH TPaBUs, YMEHBIIACT BEJIMUNHY ITHX CHUIIL.

Cunpl WHEPIUMU UM CHUJBI  BS3KOTO  CONPOTUBJIICHUS  BO3pacTaloT
IPOMOPLUHUOHATBLHO CKOPOCTH TEpPEMEIIMBAHUA: TPU CHIKEHHUH CKOPOCTH
NepeMEeIINBaHMs BEIMUUHA STUX CHII TOHUKAETCS, YTO MPUBOIUT K YMEHBIIICHHIO
sHeproeMKocTu. OJHAKO C YMEHBIIEHHEM CKOPOCTH CHHIKAETCS TakkKe U
POU3BOJUTENHLHOCT  00OpynoBaHus. [lodToMy pamuoHanbHas CKOPOCTh
NepeMeIInBaHusl JOJKHA OMPENENSIThCS HAa OCHOBE TEXHUKO-DKOHOMUYECKHX
pacyeToB.

[Ipu mnepememMBaHWKM MUHEPAIBHBIX MATEPUATIOB C OPraHUYECKUMU
BSDKYIIMMH OOS3aTEIbHBIM YCJIOBHEM SIBJIIETCS PaBHOMEpPHOE OOBOJAKUBAHHE
BSDKYIIMM BCEX YaCTHUI[ U arperaToB. D(PPEeKTUBHOCTH OOBOJTAKUBAHMS BSDKYIITIM
MaTepuagoM 4YacTUIl MHUHEPAJIbHOIO MaTepuajia 3aBUCUT OT CHJI KOT€3UH U
aJre3uu.

Kore3ueit Ha3pIBaeTCA CUEIIIEHUE MOJIEKYJT BEIIECTBA MEXKAY COO0M B 00beME
Tena. Cuiibl, BBI3BIBAIONINE 3TO CLIETUICHUE, HA3bIBAIOTCS CUIIAMU KOT€3HH.

Anresmeit Ha3bIBAETCS MPWIMIMAHHUE [BYX PA3HOPOJHBIX KHUAKUX WU
TBepAbIX Ted. OHO 00yCIaBIMBAECTCS MOJICKYJISIPHBIMH CHUJIAMH  CLIETUJICHUS
Pa3HOPOAHBIX MOJIEKYJI, HAXOASUIMXCS B IOBEPXHOCTHOM CIIO€ COMPUKACAIOLIUXCS
Ten (paz). DTH CHITBI Ha3bIBAIOTCS CHUJIAMU aJITC3HH.

Jlist obecrieueHrs HaAJIekKAIIETO Ka4ecTBa MEPEMENIMBAHUS CHITBI alTre3uu
MEXIy MUHEPAIbHOW YacThI0 MU OPTraHUYECKUM BSDKYIUM JOJDKHBI TPEBHIIIATH
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CWJIBI KOT€3MHU B BKyHeM. CUJIbl aAT€3UU U KOTE€3UN UMEIOT dJIEKTPOMATHUTHYIO
npupoay u oOycnaBnuBaroTca cuiamMu Ban nep Baanbca, Xxumuueckumw,
BOJOPOAHBIMU CBA3IMU U Ap. IIpy nepeMemMBaHu OpraHUYEeCKOro BsSHKYLIETO €
MHMHEPAJIbHONW 4YacTbl0 OCHOBHYIO pOJIb UIPAIOT CWIBI MEXMOJIEKYJISIPHOIO
B3aUMOJICUCTBUSI. DTH CUJIbI OBIBAIOT TPEX OCHOBHBIX THUIOB. OpHEHTALIMOHHOE
B3aMMOJIEUCTBHE MMEET MECTO B TOM cllyyae, KOIJa MOJEKYJIbl 000HuX
KOHTaKTUPYIOUIUX TeJ MOJSIPHBI U ABISIIOTCS aunoyiamu (puc. 1.5). Ilpu stom
BO3HUKAIOT CHJIBl DJIEKTPOCTATUYECKOI'O IMPUTSHKEHUs, BEIMYUHY KOTOPBIX
OIPENEIISIET SHEPT U B3aUMOIECHUCTBHS.

B Outymax cuibl KOre3uu 3aBUCST MPEUMYILECTBEHHO OT COJIepKaHUs CMOJ
— C YBEJIMYEHHUEM HX COJIepKaHMs Kore3us Bo3zpacraeT. [loaromy nis OuTymoB
BTOPOrO M TPETHEro THUIOB KOre3Wsl BbILIE, YeM JJii OMTYMOB MEpPBOrO THUIIA.
OnpeneneHHoe BIMSHUE HA CTPYKTYpY OHTYMOB OKa3bIBalOT mapaduHbl;

000@)@

®% g@g

©0 ®
uoo ®
09000,

B+ + + + + + +

Puc 1.5. Xapakrep ci1 NpWIMNAaHKA B 3aBHCHMOCTH

OT NPHPOAbI MOJIEKY)T KOHTAKTHPYIOIIMX TeJl.

B3auMmoneiicTBre MoJieKyI el A u b

a — OpPMEHTALIMOHHOE B3auMO/eiiCTBHE

@ (Monexynsl A u b — nonspHee);
@ @ 6 — MHOIMBHAYANBEHOE B3aUMOeHCTBHE
@ ® @ @ (3HakoM + 0603Ha9eHH HaBefeHHEIE 3apsa/nl B Tese B);

B — AKCIIEPCUOHHOE B3aUMOJeiCTBIE

® @ @ (Monexynsl A u b — HenonspHeie).

@ @ @ 1 - 1 — nuHuA panena a3

BfEKOCTB 1), KT - cexfem?

NOCJIETHUE B TEMIIEpaTypHOM HHTEpBaje, MPU KOTOPOM OUTYMbI IJIACTHYHBI,
UMEIOT KPUCTAJUIMYECKYK) CTPYKTYPY M YMEHBIIAKOT cuiy Kore3uu. Koresus
OUTYMOB pa3NuYHBIX mpuBeneHa Hmke. Cuiabl B3aUMOACHCTBUS  MEXKIY
OpPraHUYEeCKUM BSKYIIMM W MUHEPAIBHOM YAaCThIO SBISAIOTCS B OCHOBHOM
WHIYKIIMOHHBIMU U JUCIIEPCUOHHBIMH.

DT CUJIBI CPABHUTEIHLHO OBICTPO YOBIBAIOT MPHU YBEIMUYECHUH PACCTOSHUS OT
NOBEPXHOCTH MUHEpadbHOM yacTu. Cuiibl OPUEHTALlMOHHOTO B3aUMOJECHCTBHS
MOHO YMEHbIIIATh, YBEJIMUHUBAsI TEMIIEPATYPY BAKYIIETr0. CHIIbl THAYKIIMOHHOTO
Y JTUCTIEPCUOHHOIO B3aMMOJICVCTBHS HE 3aBUCAT OT TEMIEPATYPhI BIKYILETO.

OCHOBHBIMH MYTSIMU PETYJIUPOBAHUS CTPYKTYPbl OPrAaHUYECKHUX BSIKYIIUX U
YMEHBIIIEHUSI CHJI KOT€3UM OWUTyMa SBISIOTCS TEMIIEpaTypHbIC BO3JEHUCTBUA U
NpUMeHeHne pazxwxkutened. [lpu HarpeBe OpPraHMYeCKOro  BSDKYILETO
MEKMOJIEKYJISIPHBIE CBSI3U MEXKAY €ro KOMIOHEHTaMHU OCJIa0eBarOT, HapyIIaeTCs
CTPYKTypa BSDKYIIETO H oOJerdaercs NepeMelInBaHNEe €ro ¢ MHUHEPaTbHOM
yacThlo. [locne ocThIBaHUS CTPYKTYpa U MPOYHOCTH OMTyMa BOCCTAHABIMBAIOTCSI.

[IpumeHeHME  HU3KOMOJEKYJSIPHBIX ~ MAJIONOJSIPHBIX — Pa3KWKHUTENIECH
MPUBOJUT K YBEJIWYECHUIO PACCTOSHUS MEXAY AaKTHBHBIMM KOMIIOHEHTAMU
BSDKYIIETO, OCJIA0JIEHUIO MEXKMOJEKYJSIPHBIX CUJI W HAPYIIEHUIO CTPYKTYPHI
ouTyma. [locne  ucmapeHuss  pa3KWKUTEId  CTPYKTypa  BSDKYLIETO



13

BoccTaHaBiuBaercs. O BeTWYMHE CUJI KOTE3UH M CTPYKTYpE BSIKYILETO MOXKHO
CYyIIUTh TaKXe IO €ro BSA3KOCTU. UeM MEHbIlE€ CUJIbl KOTe3WH, TEM MEHbIIIe
BSI3KOCTh BspKymlero. Ha puc. 1.6 npencraBieHa 3aBUCUMOCTD BSI3KOCTH OUTyma
MO BAUSHUEM TeMIIepaTyphbl U OT T00ABKU PA3KIKUTEINS (KEPOCUHA).

BriOupasi cOOTBETCTBYIOIIMNA THUI OUTyMa U PEryJUpys €ro CTPYKTYpy
TEMIIEPATYPHBIM BO3JACHCTBHEM WM PAZBKWIKUTEISIMH, MOXHO OOECIEYUTh
HaWJTYYIIYIO aIT€3UI0 BSKYIIETO C MUHEpaJIbHOM YacThio. Becbma adpekTUBHBIM
CPEICTBOM YBEIWUYEHUSI aJIT€3UH SBIISICTCS IPUMEHEHHUE MOBEPXHOCTHO- AKTUBHBIX
BemecTB (IIAB).

Tun Ouryma Conepxanue Conepxxanue Kore3sus,
cmoin, % napaduHoB, % Kr/cm3

I 16,8 6,0 0,7

I 19,8 4,8 0,9

1 23,7 4,7 1,54
1 36,8 3,7 1,97
1 30,3 4,1 1,98
1 42,9 2,4 2,61
1 3,3 4,1 1,37
i 31,3 3,8 1,15

B3aumopelicTBue ¢ MUHEPAJIBHOM YacThIO M3MEHSIET CTPYKTYPY U KOTE3UIO
OuTyMa B TOHKUX cJIosiX. OO0 aKTUBHOCTH BIUSHHS MUHEPAJBHOW YaCTH MOXHO
CYIUTh TIO BEJIMYMHE OTHOIICHHS KOTe3WMH OWTyMa B TOHKOM CJIO€ JaHHOMN
MOBEPXHOCTH K KOT€3UM B TOHKOM CJIO€ HEAKTUBHOW MOBEPXHOCTH. ITO
OTHOIIIEHHE OOBIYHO HAa3bIBAIOT Mepor akTuBHOCTH M. COOTBETCTBYIOIIUE
3Ha4YeHUS Ma IS pa3nmuyHbIX MHHEpasioB, 1o jgaHHBIM A. C. KonbaHOBCKOH,
npuBeeHbI B Ta0. 1.4.

10!

100

M\

102 \V 1 > Puc 1.6. 3aBHCHMOCTb MEXIY BA3KOCTBIO
% 03 \k‘& s ?nryuaTBHI;IéQO/ 130 1 TeMniepaTypoit:

— 4HC HTYM;

£ o \ \ N 6HUTYM C comepKaHUEeM KePOCHHA;
5 \ \\\\® 5 2-3%;3—5%; 4—10%; 5 — 12,5%;

o0 A NN 6 — 15%; 7 — 20%; 8 — 30%.

106 d\\ \\

2 60 u[)o 140  Temnepamypar,C

Ha moBepxnocTr MuHepanos, conepxamux 6osee 30% OKUCTIOB TSKEIBIX U
MIEJIOYHO3EMENTbHBIX METAJIOB, KOTe3Wsi OWTyMa BO3pacTaeT C YMEHBIICHUEM
TOJIIIIUHBI TIJICHKH. Takwe MUHepalbl Haubojee aKTUBHBI 10 OTHOIICHUIO K

outymy.
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CrenoBaTenbHO, TUIEHKM OPraHUYECKOTO BSDKYILIETO HAa IOBEPXHOCTH
MHHEPATBHBIX YACTHUI] UMEIOT U3BMEHEHHYIO CTPYKTYPY, OBBIIICHHBIE TPOYHOCTh
1 BA3KOCTb. CHJIbBI KOT€3WHM B 3HAYUTEIBHOW MEpEe BIUAKOT KaK Ha MPOYHOCTH
MAaTEPUAIOB, TAK U HA MEPEMEIINBAEMOCTh CMECEH.

O BenMMuMHE CHJI AAre3Ud MOXXHO CYAWTh MO CLEIUICHHI0 OUTyMa C
MHUHEPAIBHOU YaCThi0. BennunHa cuit aAre3uu 3aBUCUT U OT MUHEPAJIBHOM YacTH,
U OT CTPYKTYphI OUTyMa.

[Toponmoobpa3yrolme MUHEpAJbl U TOPHBIE TOPOJbI, coaepxkamue 30-50%
Oxucnon TSKEIIBIX u MIEJT0YHO3EMEIbLHBIX METAaJIJIOB, HMEIOT
yJIOBJICTBOPUTEIIBHOE CIIETUICHUE C OMTYMOM; KUCJIbIE TOPHBIE MOPOBI C MAJIBIM
COJIEp’)KaHMEM YKa3aHHBIX OKHCJIOB, JIMOO COBCEM HE COACPXKAIME UX, UMEIOT
TTOHIKEHHOE CIICTIJICHHE.

[Ipy mepememmBaHUU MOXKET MPOUCXOJUTH PABHOMEPHOE PaCIpEe/eICHUE
BSDKYIIIUX MAaTepUaJOB WU B OTACJIBHBIX ClIydasx-oOpa3oBaHHE CKOIUICHUUN
(cenmaparusi). OnHOW H3 OCHOBHBIX 3aJay TEXHOJIOTUU SBJISETCS BBIOOP
napaMeTpoB, OOECIEUMBAIONIMX IMpeodsiajaHue Mpolecca MepeMeInBaHus HaJl
MPOIIECCOM CEMapalyu.

CyllecTBYIOT CINEYIOIIME OCHOBHBIE METOAbI IEPEMEIIIMBAHUS MATEPHUAJIOB:
CBOOOJIHOE, OCYIIECTBIISIEMOE TMPHU CBOOOJHOM TAJCHUU YACTHI[ MaTepHala,
MPUHYAUTEIIHLHOE-JIONACTAMH MEIIAJIOK Wi Gpe3; B BubparmonHoe, mpu KOTOpoM
JacTHUIlaM MaTepuaja coo0IaeTcs KojaebaTeIbHOE JBUKEHNE; KOMOMHUPOBAHHOE,
o0beIUHSIONIee KaKhe-TN00 U3 MPEIbIAYIINX METOI0B.

[IpaBusibHBIA BBIOOP METOJA TMEPEMEIIMBAHMS MOXXET HAMHOTO YCKOPHUTH
npoiiecc nepememuBanusg. CBoOoOmHOE TiepeMenBaHue Manod3(heKTUBHO,
OCOOCHHO MpU TEPEeMENTMBAHMU 4YacTUIl TBepAoW ¢da3el C KuIakoi. Bechma
3 PEeKTUBHBIM SBIISCTCS TPUHYAUTEIBHOE TiepeMeninBanue. BubpanuonHoe
nepeMeniuBanue Maiao A(QQPEKTUBHO TIPH IEepEeMENIMBAaHUU MHHEPAJTBbHBIX
MaTepHasioB C BSI3KMMH KUAKOCTAMHU. KauecTBO mepeMenmBaHus 3HAYUTEIHLHO
BJIMSIET HAa MPOYHOCTH U JIOJTOBEYHOCTh MaTepuaioB. [IpouyHocThs onpeaensercs
HE TOJIBKO CPEJIHUM 3HAUYCHHEM MOKa3aTesieil MPOYHOCTH, HO M OTKJIOHEHUSMU OT
HUX. UeM OoJibllie BEIMUKMHA dTUX OTKJIIOHCHHH, TEM MEHBIIIE 3HAUCHHE PACUETHOMN
MIPOYHOCTH.

Ilymu noeviwenus xawecmea NpucomosieHus UCKYCCMBEHHbIX OOPOICHO-
CMPOUMETILHBIX MAMEPUANOs.

OCHOBHBIMHU MYTSIMH MOBBIIICHUS Ka4e€CTBA IPUTOTOBJICHUSI HCKYCCTBEHHBIX
JTOPOKHO-CTPOUTEIIBHBIX ~ MAaTEPUAIOB HA OCHOBE  BSDKYIIMX  SIBJIISTFOTCS:
MIPUMCHECHHUE TMPOTPECCUBHBIX TEXHOJOTHH M CIIOCOOOB HMX TPOU3BOICTBA,
obecTieunBalOIMMUX MaKCHMAILHOE MCITOIb30BaHUE CBOMCTB BOKyIUX. Hapsmy c
HaJJICKAIIMM  KauyeCTBOM TPUMEHSIEMBIX KOMIIOHEHTOB U OOOCHOBaHHBIM
Ha3HAuYCHHMEM COCTaBa Marepuayiia, Ha (QOpPMUPOBAHHE CTPYKTYphI, a
clleoBaTeJIbHO, W HA €ro CBOWCTBAa OONBIIOE BIUSHHE OKa3bIBACT
T€XHOJIOTHYECKUW MPOILECC MPUTOTOBICHUS KOMIIOHEHTOB CMECH, BXOIAIIUX B
COCTaB UCKYCCTBEHHOIO MaTepuala.
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OO6mume TtpeOoBaHUS K TEXHOJOIMYECKOMY IIPOLIECCY MPUTOTOBICHUS
HUCKYCCTBEHHBIX MaTEpHajJOB Ha OCHOBE BSKYIIMX MPEIyCMAaTPHUBAIOT
TIIATEIbHYIO MMOATOTOBKY KOMIIOHEHTOB CMECEH H, €CIIH HE0OXO0IMMO, TIPOMBIBKY
eOHs1, TpaBus, MECKAa: COPTUPOBKY 3amnojHuTeNel (1edeHb, TpaBuil, MECOK) MO
TpeOyeMbIM pazmepam; oOecreyeHrne TOYHOM JI03UPOBKH BCEX KOMIIOHEHTOB; UX
nepeMenIuBaHue.

Db exTHBHBIM MEpONPHUATHEM MO YIYUYIICHHIO KadecTBa MCKYCCTBEHHBIX
MaTepuajioB Ha OCHOBE BSDKYIIETO SIBISCTCS aBTOMATH3allUs W YIy4IlICHHE
yIpaBiICHUS KaueCTBOM MPHUTOTOBICHHUS CMECH, aBTOMAaTH3alus I0Ja4d
3aMoJHUTENIed W3 OTKPBITHIX ITa0esneil, MCMIOJIb30BaHUE CUIIOCHBIX CKIIAJIOB,
pa3paboTka crnocoO0OB U YCTPOMCTB pEryJlMpOBaHUS MPOJOJIKUTEIBHOCTH
nepeMenuBanmsi B OETOHOCMECUTEINSAX MPEUMYIIECTBEHHO MPUHYIUTEIBHOTO H
HETPEPHIBHOTO JICHCTBUSI.

[ToBpIlieHNEe KadecTBa EMEHTOOETOHHBIX cMmeceil. LleMeHT mpeacraBiseT
co0Ol MONMIUCIIEPCHYIO CUCTEMY, COJEpXKallylo OOJbIIOe KOJUYECTBO
arperaTupoBaHHBIX (CIUIIIUXCSA) YacTHIl. [Ipu caMoM COBEpIIIEHHOM CMECHUTEIh-
HOM O0OOpY/ZOBaHMU HE YAAeTCS pPa3beIWHUTh JITH arperatbl W IepeMelaTh
[IEMEHTHOE TECTO TaK, YTOObI BOJIa 3aTBOPEHUs ObLIa paBHOMEPHO pacrpe/eieHa
MEX]Iy BCEMH YacTUIIAMH IIEMEHTa JUIs TIOJHOTO BOBJICUEHHUS WX B MPOIECC

Puc 1.7. CxeMEI mepeMellNBaHNA KOMIIOHEHTOB cMecH B GapaGaHHbIX
CMECHTENIAX UMKITMYHOTO AeicTBHA

ruAparanuu. B nporecce XpaHEHHs] LIEMEHT CIIEKUBAETCS, MOSBIISIIOTCS YCIOBUS,
CIIOCOOCTBYIOIINE arperaTUPOBAHUIO €ro 4dacTull. Peanmusanusi moTeHIMATbHBIX
BSDKYIIIUX CBOMCTB IIEMEHTA MPAKTUYECKH HE yAaeTcss U B O0ETOHOCMECHTEISX
NPUHYIUTEIBHOTO JCHCTBUS, TaK KaK H3-3a MaJbIX CKOpocTed nedopmaruu,
BO3ZHUKAIONIMX TPU TEPEMEIIMBAHUU, HENb3sl MPEeAOTBPaTUTh O00pa30BaHUS
IIEMEHTHBIX MHKpoarperatoB. HeoOXonumbl HOBBIE TYTH COBEPIICHCTBOBAHUSA
mpoliecca TMepeMEeNIuBaHus, €ro WHTEHCHU(UKAIUU; KOHCTPYKIUS CMECHUTEIS
JI0JKHA TIPEIOTBPATUTh 00pa30BaHNE HEXKENATEIbHBIX arperartoB U 00eCleYnuTh
PaBHOMEPHOE PaCIpeieICHUE KOMIIOHEHTOB CMECH.

JIJist paBHOMEPHOTO pacmpe/ie]ieH!us] KOMIIOHEHTOB B 001eM 00beMe 3ameca
HEOOXOMMO COOOMIMTh WM TaKHe€ TPACKTOPUH  JIBIDKCHHS, KOTOpBIE
o0ecreunBal0T HauOOJBITYI0 BO3MOXKHOCTh MX MEPECEUCHUS. IDTO BO3MOXKHO B
TOM CJy4dae, KOTJa 4YacTUL KOMIIOHEHTOB CMECH HWMEIOT PAa3JIMYHBbIE IO
HaNpaBJICHUI CKOPOCTH M XapaKTep W3MEHEHMS [IBUKECHHUS BO BPEMECHM.
JIBM>KEHME YacTUIl MOYKHO MPEACTABUTh KAaK COYETAHUE IOCTYNAaTEJIbHOIO M
BpAILlIATENILHOIO  JABWKEHUW  BOKPYI  KAakKOW-TO OCH B  IPOCTPAHCTBE.
[lepememBaHne Kak MPOLECC COCTOMT B TOM, YTO M3 3EPHUCTBIX MATEPUATIOB
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pasTuIHON (POPMBI, Pa3MEPOB U MMPOUCXOKIACHHUSI 00pa3yeTcss TOMOTEHHAS CMECh.
OHOPOTHOCTH MPUTOTOBIIIEMON CMECH XapaKTEepPU3YyIOT TeM, 4TO Jro0as mpooa,
B35iTass B 00bEME, JTOCTATOYHO OOJBIIOM MO CPAaBHEHHUIO C pa3MepamMu CaMoro
KPYITHOTO 3aTOJTHUATEISI, IMEET OJIMH U TOT e cocTaB. JIJIs coO31aHust TOMOTCHHOM
CMECH HEOOXOAMMO, YTOOBI TPACKTOPUH OTACIIBHBIX KOMIIOHECHTOB TIEPECEKATUCH
C opOuTamMu APYrHMX KOMIIOHGHTOB; YeM OOJIBbIIIC YACTHI] BOBJICKACTCS B TaKOEC
JIBUKEHUE, TEM HHTCHCHBHEE TIPOIIECC TTEPEMEIITHBAHUSI.

NuTencudukanuym  mepeMelmnBaHUs ~ JOCTHTAIOT B COBPEMEHHBIX
BBICOKOCKOPOCTHBIX ~ CMECHUTEINIAX,  IO3BOJSIONIMX  TOJYYHTh  XOPOIIYIO
TOMOTE€HHYIO cMech Ipu nepeMemnBannu 10—30 c.

[Ipu nepemMeniennu poropa Ha OAHY Ye€TBepTh oOopoTa (puc. 1.7.) nonacts 1
BBIOMpAET MaTepual U3 MEPBOW YETBEPTH M MEPEHOCUT €r0 BJIOJIb TPACKTOPHH
CBOCTO JBIDKEHUS M B PAJMAILHOM HAIPABJICHWH K IEHTPY BpaimieHus. [lpu
OBOPOTE HA CIEAYIONIYI0O YETBEpTh 00OpOTa TO K€ CaMO€ MPOUCXOAUT U C
jgomactaMu 2, 3, u 4; pasHMIIA JUIIb B TOM, YTO KOMIIOHCHTHI CMECH MOTYT
NIEPEHOCUTHCS HE TOJBKO K IIEHTPY BpallleHWs, HO W OT HEro Ha mnepudepuro.
Takum 06pazom, mociie HECKOJIBKUX 000POTOB YACTHUIIBI PACTIPECISIIOTCS MEKIY
coboii. Cxema HECKOJIbKO YIIPOIICHA, B ACHCTBUTCIIBHOCTH TPACKTOPUS JIBHKCHHS
qyacTuIil 00JIee CIOKHAS.

K mepcriekTHBHOMY CIOCOOY OTHOCST aKTHBAIIMIO, KOTOpas IO3BOJISIET HE
TOJIbKO DKOHOMHTH IIEMCHT, HO W YJydllaeT (U3MKO-MEXaHUUECKHE CBONCTBA
o6etona. TexHosorusi mpeaycMaTpuBaeT pas3fesibHOE MPUTOTOBIECHUE OETOHHOM
CMecH, T. €. T[epeMelIMBaHue 3aloJIHUTENeH ¢ I[EMEHTHBIM TECTOM,
npeBapuTeIbHO 00paboTaHHBIM B aKTHBHU3aTOpe. biiarogaps atomy mocturaercs
MaKCHMaJlbHas TOMOTEHHU3AIIMS CMECH, YBEIIMYMBAETCS €€ MOBUKHOCTD.

BaxxHbIM  37IEMEHTOM  TEXHOJIOTHYECKOTO TMpoIlecca MPUTOTOBICHUS
OCTOHHBIX CMEceil SBISETCA TMPOAODKUTEILHOCTh TepememmmBaHus. [lpu
HEJOCTaTOYHOM TEPEeMENIMBaHUM HE OyAeT JOCTUTHYTO PpPaBHOMEPHOE
pacmpenefeHue KOMIIOHEHTOB, TMpH OOJBIIOM BPEMEHH IepeMEelINBaHUs
NPOM3OMIET  W3MENbUYCHHUE  3alOJIHUTENICH, UYTO  BBI30BET  IOBBIIICHHUE
BOJIONIOTPEOHOCTH CMECH, a TAK)KE PACCIOCHUE COCTaBa BSIKYIIUX.

JIIUTEeTbHOCTh TIEPEMEIIMBAHUS 3aBUCUT HE TOJIBKO OT YacTOTHI BpaIlCHUS
CMECHUTENBHOT0 OapabaHa, HO U OT BMECTUMOCTH CMECUTEJIS: YeM OHA OOJIbIIE, TEM
noneine nepemenuBanue. CoraacHO HOPMATHBHBIM JOKYMEHTaM JUITUTEIIBHOCTh
MepeMEeNIMBaHUsl B CMECUTENSX TMPUHYAUTEIBHOTO JEHCTBUS HAXOIUTCA B
npenenax 45—60 c, B TpaBUTAIMOHHBIX- 3aBUCUT OT BMECTHUMOCTH OapabaHa -
60—120 c.

COBEpIICHHYIO TEXHOJIOTHIO TPUTOTOBJICHUS cMecell Bble 3((EeKTHUBHBIC
KOHCTPYKITMM CMECHUTeNIeld O€3JI0MacTHOr0 TUINa C THOKAM KOPIYCOM st
MPUTOTOBJICHUSI CMECEH pa3IMYHOTO HA3HAYEHWS, B YACTHOCTH JTUCIIEPCHO-
apMHUPOBAHHBIX.

Tosviuenue kauecmsa npueomosieHus acPairbmobemoHHbIX cMecell.

[Tpu npuroToBnennn achaabTOOCTOHHBIX CMECEH HEOOXOMMMO COOTIOICHHE
3aJIaHHOTO TEMIIEPATYPHOTO pEeXHUMa HArpeBa MHHEPAIbHBIX MaTEpPHANIOB U
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OPraHUYEeCKUX  BSOKYHIMX.  [eMIepaTypHbIi  pEeXHUM  MPUTOTOBIICHUS
ac(anbTOOETOHHOW CMECH ONpEAeNsIloT MapKod OuTyma, BIAXKHOCTBIO
MUHEPATBHBIX MAaTEPUATIOB.

HarpeB 6utyma nomkeH o0ecniedunBaTh MOJHOE yIajeHHE COIeprKalieiics B
HEM BJIar, YTO SIBIISIETCSI HEOOXOIMMBIM YCIOBHEM XOPOIICH aAre3nu OuTyma K
MOBEPXHOCTH MHHEPAIBHBIX 3€peH, OOBOJAKWBaHWE MUHEPAJIbHBIX 3€PEeH U
Ha/IJISKAITYIO MOJBHKHOCTh ac(aibTOOCTOHHONW CMeCH MpH paclpeieiieHud U
YIJIOTHEHUH.

B cymmnpHbpiX OapabaHax acgaibTOCMECHTENbHBIX YCTaHOBOK MaTepual
MOJy4YaeT TeIIo: OT CONPUKOCHOBEHHWS C JBIMOBBIMH Ta3amu;, OT (akena
dopcyHku; Oyarogaps CoONpUKacaHUl ¢ JeTaidsmMu Oapabana. Haubomee
pacmpocTpaHeH TMPOTHBOTOYHBIM OOOTpPEeB MaTepuana JIbIMOBBIMH Ta3aMH,
WIYIIUMA HAaBCTPEUy XOJIOJTHOMY MUHEPATbHOMY MaTepuay.

Puc 1.8. MeTons! nepeMeIMBaHHA KOMIIOHEHTOB CMECH:

1 — nosarop; 2 — GUTYMHEIl HACOC BHICOKOrO JABICHUS; 3 — pacXxomoMep;
4 — no3aTop; 5 — IONACTHOM CMECHTENb; 6 — LIMCTEpHA C TOPAYMM
006e3BOXKEHHBIM OUTYMOM

TemmnepaTypy HarpeBaeMoro marepuana KOHTPOJIMPYIOT IO TEMIIEpaType
OTXOJIAIINX Ta30B U3 ABIMOBOM TPYOBI, 110 TOPSYEMY MaTEpPUAITY, BEIXOASAIIEMY U3
CyIIWJIBHOTO OapabaHa, ¥ MO TOTOBOM NPOIYKIHMH - ac(hanbTOOETOHHON CMECH.
Takoi KOHTPOJIb 0OECIIeYnBaET MPABUIIBLHBIN HarpeB MaTepHrayioB (IIeOHS, TeCKa)
U XOpOIIlIee KAYECTBO CMECH.

KauectBo  mepememmBaHUSI ~ XapaKTepU3ylOT  TJaBHBIM  00Opa3om
OJTHOPOJTHOCTBHIO CMECH, PaBHOMEPHOCTBIO paclpesiesieHuss B Hel OuTyma, 49ro
JOCTUTAIOT MPUMEHEHHEM COBPEMEHHBIX U () (PEKTUBHBIX JIOMACTHBIX CMECUTEIICH
IBYXBaJIbHBIX (C OONBLIION CKOPOCTHIO BpAIllEHHS) W HUCKIIOYUTEIbHBIM
WCIIOJIb30BaHUEM MPUHYUTEIBHOTO MEPEMEIINBAHUS MUHEPAIIBHOTO MaTepuana
c Outymom. Takme cMecuTenw JalOT BBICOKOE Ka4eCTBO TIEPEMEIINBAHMSI,
YHUBEpPCAJIbHBI, 3KOHOMHYHBI, I[IO3BOJISIFOT PErYJIUPOBATH TEXHOJIOTMYECKUI
MPOIIECC B 3aBUCMMOCTHU OT BUJA BBIMTYCKA€MOW MPOIYKIIHUH, & TAKXKE TOUYHOCTH U
COTJIACOBAHHOCTH  BBITIOJHEHUS OTACJNbHBIX OMNEpalMii W  JOMYyCTUMOCTH
aBTOMAaTH3AlUU.

BbICOKOI MHTEHCUBHOCTU MEPEMENIMBAHNS B TAKUX CMECHUTEIISX TOCTUTAIOT
MIPU NOTOYHOKOHTYPHOM CXeMe JBUKEHHSI KOMIIOHEHTOB cMmecH (puc. 1.8 a).
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IIpu »TOi1 cxeMe cMelIMBaeMble MHHEpaJbHbIE MaTepuaibl U OUTYM
IBWXKYTCSL II0 KOHTYpPY KOpIIyCa CMECUTENsS IOJA JIEUCTBUEM OIPEACICHHOU
CUCTEMBbI PACCTAHOBKH JIOMIACTEH.

OOHOpPOIHOCTh CMECHM M PAaBHOMEPHOCTb paclpeleieHHus B Hell OuTyma
00€ecreynBalOT TaK)Ke€ COBPEMEHHOW CHCTEMOM TMOAauM BSDKYILETO, KOTOpas
BECbMa CYIIECTBEHHO BIMSAET M Ha JUIMTEJIbHOCTh LMKIIA MEPEMEIINBAHUS, U Ha
KauecTBO achanbToOETOHA.

burym BopbickuBaeTcs noj nasiaeHueM He menee 0,8-1,2 Mna (puc. 1.80) B
NepeMeIIMBaeMblii MaTepral B TOHKO JAMCIEPTHPOBAHHOM COCTOSIHUU (B BHIIE
a’po3osst). Takoi cnmoco® UHTEHCUBHOTO TIEPEMEIINBAHKS KOMITIOHEHTOB CMECH U
NOJlayd  BSDKYIIETO COKpallaeT BpeMs NepeMellMBaHUs MpU  HaJIEHKHOM
o0OecreyeHun BBICOKOIO KauyecTBa. Ha moBbIlIeHHE KayecTBa MPUTOTOBIICHUS
ac(hanbTOOCTOHHBIX CMECEel 3HAuMTENbHOE BJIUSHUE OKa3blBaeT (PHU3MKO-
XHUMHYECKasi aKTUBAIIUS.

Pasznen |1. PASPABOTKA MECTOPOXXJIEHUMN I'OPHBIX ITOPO/I

Tema 2.1. OcHOBBI OpPraHu3anMy NPOU3BOACTBEHHBIX NMPOLECCOB NMPH
pa3padoTKe MeCTOPOKICHN FOPHBIX OPOJ

Ha3znauenue u knaccugurayus kapbepos KameHHbIX MAMePUAos.

JIist cTpouTenbCTBA M PEMOHTA JOpPOr Tpedyercss OOJbIIOe KOIHMYECTBO
KaMEHHBIX MaTepHaiOB pa3iIu4HOro copramenta. Cioja OTHOCST: UICOCHb,
OyTOBBIf KamMeHb, OpycuaTKy, OOpTOBOM KaM€Hb, a TaKKe I'paBUH M TMECOK.
Hampumep, nns crpourensctBal kv noporu Il kateropun Heo6xoaumMo okoiio 3,5
ThIC. M3 pa3NUYHBIX KaMEHHBIX MaTepuanoB. [Ipu sTom oOmIme 3arpaThl Ha
KaMEHHbIe MaTepuanbl JocTuraioT 45-50 % OT CMETHOW CTOMMOCTH JOPOTH.
[ToaTomy oT 3ddekTuBHON pabOThl MPEANPHUATHNH, TOOBIBAIOIINX KaMEHHBIE
MaTEepHAaIIbl ISl CTPOUTENHCTBA U PEMOHTA JI0POT, B 3HAYUTEIILHON Mepe 3aBUCUT
Ka4eCTBO U JIOJTOBEYHOCTh TPAHCTIOPTHBIX COOPY>KEHHUM Pa3IMYyHOTO BUA.
Kamennsie MaTepualibl H3rOTOBIISIIOT U3 TOPHBIX TIOPO/I, JOOBIBAEMBIX B Kaphepax.

Kapbep - 3T0O NpOM3BOJCTBEHHOE MPEANPUATHE JTOPOKHOW OTpaciu s
100bIYM U 00OTaIIeHNs] KAMEHHBIX MaTepuasoB (KamMHs, TpaBus, recka). Kapeepsl
KJIACCU(DHUIMPYIOT TIO CIETYIONINM MPU3HAKAM.

ITo BuAY ropHOM MOPOABI U KAMEHHOW NPOIYKIUHU:

KaMEHHBIE;

rPaBUIHBIE;

NEeCYaHBIE;

MIECOK U TPaBHH;

BaJlyH;

MIPOMBIILJIEHHBIE OTXO/IbI (METAJUTyPruyecKue MUIaKu U Ip. ).

[To mpoI0KUTENBHOCTH IKCILTYaTALUN:
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MIPOMBIIICHHBIE (CTallMOHAPHBIE);

MPUTPACCOBBIE (BPEMEHHBIE).

B Ttabnuue npuBeneHa kinaccuuKanus KapbepoB MO BHUJAM MPOJIYKLHH,
criocobamM 00paOOTKM TOPHBIX MOPOJ M KaMEHHBIX MaTepuanoB. OObldHAS
MIPOU3BOIUTENLHOCTh MPOMBIIIJIEHHBIX KapbepoB cocTaBiseT 6osee 100 Thic. M3
mebHs B roa. OHM XOpomio O0OpyAOBaHbI, MMEIOT JOCTATOUYHBIA YPOBEHBb
KOMIUJIEKCHOM MeXaHW3allud U HHU3Kasg ce0ecTOMMOCTh O0ECHEYMBAIOT BBICOKOE
KauecTBO MPOAYKLIHUU U IPOU3BOJIUTENBHOCTh Tpyaa. [Ipoaykuus kappepa MOKET
TPAHCTIOPTHUPOBATHCS Ha OoJbIINE pPacCTOSHHSL. [Tponomkarens-

TIPOJIOJIKUTEIIBHOCTD dKCIUTYyaTallUu! - IO UCUYCPIIAHUS 3aI1acOB KAMEHHOTO CBIPhS
(006b19HO10-20 71€ET).

HaumenoBanue JloObiBaemble Bun koneunoit CrniocoOb1 00paboTKH
KapbepoB TOPHBIE TIOPOIBI MPOIYKITUN TOPHBIX TIOPOJT
Kamennsie N3BepxeHHbIE, [[leGens, OyT, Hpobnenue, cCOpTUpOBKa
MeTtamopduyecKkne, | IITYYHBIA KaMeHb | MIeOHS, PaCIUIMHTOBKA,
Ocanounbie(kpoMe pacnuiioBKa, TecKa
00JIOMOYHBIX) MTYYHOTO KaMHS
['paBuiinbie O6oMouHBIE I'paBwuii CoptHpoBKa,
oOoraiienue
[Tecuansrit To xe ITecox To xe
[Tecuano- - ['paBwuii mecok -
rpaBHiTHbIE
Banynnsie - [[leGenn HpoObnenue,
COpPTUPOBKaA
[[lmakoBbIE [TpomblieHHbIE [[leGenn To xe
METaJTypruyeckue OTXOJIbI

[Tpon3BOIUTENIBHOCTh MOATOTOBUTEIBHBIX KaphepOB COCTABIISCT MEHEE
100 TeIC. M3 11e6HS B TO. [IpOAOIKUTEILHOCT SKCILIyaTallui Kaphepa B OJJHOM
MecTe cocTaBisaeT He 6osee 1-3 geT. OHM UMEIOT MaJIOMOIIHOE 000PYI0BAaHKE, UTO
MOBBINIACT c€0ECTOMMOCTh MPOM3BOJCTBA; KAYECTBO MPOAYKIIUHA MPUTPACCOBBIX
KapbepOB YCTYMAET Ka4eCTBY IMPOMBIITUICHHBIX.

Hwxe npuBeaeHsl mnpuOIM3UTEIbHBIE JaHHBIE 00 OTHOCHUTEIBLHOU
ce0eCTOMMOCTH  JOOBIYM TPOMBIIIJICHHBIX M TPHTPACOBBIX KaphepoB B
COMNOCTABJIIEHUE CPEIHEN CTOMMOCTBIO (B MPOLICHTAX).

Kamenn [{eGeHb ['paBuii ITecok
Cpennss 100 105 51 11
ce0EeCTOMMOCTD
CebecTouMOCThHA 108 149 105 19
MIPUTPACCOBBIX
KapbepoB
To xe, HA 35 43 24 3
MIPOMBIIITIEHHBIX
Kapbepax
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[Ipu pa3paboTke KapbepOB B KOMILJIEKC TOPHBIX PabOT BXOJAT B ceOs:

a) MOATOTOBKA;

0) BCKpBIIIHbIE TOPOAbl (OOHaXEHHE TMOJE3HbIX HCKOMAEMbIX U3
MTOKPOBHBIX CJIOEB);

B) JloObIua MoJIe3HBIX UCKOTIAEMBIX (IPOOJIEHNE TOPHON MACChI U MOTPY3Ka
TOPHOM Macchl B TPAHCIIOPTHBIE CPEACTBA);

I) TPaHCHNOPTHUPOBKA (JOCTaBKa TOPHOM Macchl H3Kapbepa Ha
nepepadaThIBAIONINE TPEANPUITHS);

1) TPOU3BOJCTBO M3JIEJIUI 3aJlaHHBIX pa3MEpPOB MKadyecTBa M3 TOPHOMN
Macchl (Ipo0ieHne, COpTUPOBKA U OUMCTKA OT MPUMECEH).

H3vickanus mecmopodicoenuti KAMEeHHbIX Mamepuanos.

Pa3paboTkaM  KaMEHHBIX  MaTepuajoB  MPEAIIECTBYIOT  HM3bICKaHUS,
MECTOPOXKJICHUS COCTOSIIIINE U3 IBYX ITAIOB: MOUCK U JIeTalbHAas pa3BeKa.

Lenpto moucka OOHAPYKUTh MECTOPOXKACHHE, ONPENeNuTh THUI U
NpUOTU3UTENBHBIIT 00bEM TOpPHBIX TOPOJA, a TaKKe HUX NPUTOJAHOCTh IS
ctpoutenbcTBa Jopor. llouck moboro wmacmTaba HauWHAeTCs C aHaIM3a
re0JIOTUYECKUX KaPT, JINTEPATYPHBIX HCTOUHUKOB U MOTPEOHOCTEHN NPENPUSTUH,
UCTIOJIb3YIOIMX KaMEHHbIE MaTepHalibl. bypeHue CKBa)KUH OCYIIECTBIISIETCS B
palioHax 3aj1e)kei MoJIe3HBIX MCKOMAaeMbIX. SIMbI 10 TIIyOMHBI 2-3 M yKJIaJIbIBAIOT
yepe3 100 m. Ha ocHOBe cOOpaHHBIX TaHHBIX, COCTABISAETCS OKYJISIpHAsi 0030pHast
kapra B MacmTabe 1:5000 u reosormyeckue pa3pesbl; OHU UCHOIb3YIOTCS IS
pacueTa  3amacoB  IIOJIE3HBIX  HMCKONAEMBIX, KOTOpbIE  LEJIECO00Pa3HO
pa3palaThIBaTh.

Ilenbto  neTasibHOM  pa3BEeKU  SIBJISIETCS  BCECTOPOHHEE  H3Yy4YEHHE
MECTOPOXKICHUSA: KaueCTBO, 0O0BEM M YCIOBHS 3ajeraHusi ropHslx nopoxa. OHa
BKJIIOYaeT B ce0s Kaprorpauueckue, reojJOorHd4eckue U TUAPOTre0IOTHYecKUe
paboTsl. Iy netanbHOM pa3BeAKU CKBAKMHBI OypsITCS Ha BCIO TOJIILY MOJIE3HOTO
uckoraemoro. B nporiecce OypeHust oTOuparoTcsi 00pa3iibl TOPHBIX TOPO (KEPHBI)
Ha MIyOuHY 3-5 M U ONpeAenstoTcs uX PU3NKO-MeXaHUYEeCKUE CBONCTBA!

Ha3BaHUE CKaJbl;

MUHepaibHas MJIOTHOCTb, I' / cM3;

IJIOTHOCTh IMMOPOJBI, T/CM3;

Bojonorioienue, %;

M3HOC B IOJIOYHOM Oapabane, % 1o Macce U Mapka MaTepuaa 1o U3HoCy;

MapKa MaTepHalia o MOpo30CTOMKOCTH;

npenes MPOYHOCTH MPHU CKATUU B CyXOM M BOJOHACBHIIIEHHOM COCTOSIHUM,
Mna.

B pe3ynbpraTe neTanbHbIX U3BICKAHUHN YCTaHABIMBAIOT:

KOHTYPBI TIOJIE3HOT0 MCKOTaeMOT0 10 TUIOLIAIN U TIyOuHe;

KOHTYPBI BCKPBIIIHN (TOPHBIE OPO/Ibl, HOKPBIBAIOIINE MOJIE3HOE UCKOIIAEMOe
MIPU OTKPBITON pa3pabOTKEe MECTOPOKIACHUN);

YCIIOBUS 3aJIETaHUsI TOPHBIX OPOA (TPYHTOBBIE BOJBI U JIP.);
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BUJ U KA4eCTBO TOPHOW MOPOJAbl HAJU4YM€ MOIBE3IHBIX IMYyTEW,
HSHEPropeCypcoB.

IIo nmaHHBIM M3BICKAHUN COCTABIIAIOT IUIAH MECTOPOXKACHUS I10JIE3HOIO
uckomaemoro B Macmrade 1:1000 - 1:2000, a Takke TreoJOrHYECKUE Pa3pe3bl.
['eonornyeckuMu paspe3aMu U IUIAaHAMH MOJIB3YIOTCS NPH MOJAcCYETe 00BEMOB
TOPHBIX TMOpPOJ, BHIOOpE CHUCTEMBI pPa3padOTKM U CHOCOOOB  BCKPBILIH,
YCTAaHOBJIEHUHM pabodyux TmapamMeTpoB MallMH, OOOCHOBaHMM  CIIOCOOOB
TPAHCIOPTUPOBKM TOPHBIX NOpPOA K MecTy ux mnepepabotrku. Ha ocHoBe
M3bICKAHUM Ha TEepBOM cTaauM pa3padaThIBalOT MPOEKTHOE 3aJaHuE, Ha BTOPOM
CTaIMM - TEXHUYECKUN MPOEKT, paboure YepTeKU U TUIaH TOPHBIX padoT Kapbepa
Ha BEChb CpPOK OKCIUTyaTalud. [l MPUTPACCOBBIX KapbepoB TEXHUYECKYIO
JOKYMEHTALMIO pa3pabaThlBaloT Ha oAHOM craauu. K Takum Kapbepam
COCTaBIIAIOT KaJICHJAPHBIN TUIaH TOPHBIX pa0dOT M MOCTOSHHYIO JOKYMEHTAILIUIO K
HeMY: Tonorpaguyeckuil mian mectopoxxaenust B macmrade 1:1000 mnu 1:2000,
pacyeThl 3aracoB MOJIE3HOT0 UCKOMAeMOro, pa3pelieHue Ha TOPHbIN U 3eMeIbHBIN
oTBOJbI. Pazpemienre Ha TOpHBIM OTBOJ (00BEM IMOJIE3HOTO HCKOMAEMOTO,
IUTAHUPYEMOTO JIJIsl pa3paOOTKHM) BBIIAIOT UCIIOIKOMBI MECTHBIX aIMUHUCTPAIIHI
MO0 3asBKaM  JOPOKHO-CTPOUTEIBHBIX  OpraHu3anui. 3eMeNbHbId  OTBOJ
o(QOpMIISIOT MOCJE MOJYYEHUs TOPHOro OTBOJA. Pa3pelieHre Ha MPOU3BOJCTBO
TOPHBIX pabOT BBIJAET pailOHHAs TOPHOTEXHUYECKAs] MHCIIEKIIHS; pa3pelieHre Ha
AKCILTyaTallMI0 CKJIaJla B3phIBYATHIX BEIIECTB - PalOHHOE OTHENECHUE MUJIUIIHM.
JUiss MpoU3BOJCTBA KapbepHBIX PAOOT HEOOXOIMMO HMMETh HCIOJHUTEIBHYIO
nokymeHTanuio. K Hell oTHOcATCS: macmopT Kapbepa, NacmopT NPOU3BOJCTBA
B3pBIBHBIX pabOT, MAacMoOpT CKJa/la B3pbIBYATHIX BELIECTB.

Texnuxo-sKonomMuueckas oyeHKa Mecmopo*COeHU.

JUis KaXJ0ro MECTOPOXKIEHUS NPEJBAPUTEIbHO ONPEICNAIOT TEXHHUKO-
HKOHOMUYECKYIO 11eJIeCO00Pa3HOCTh OpraHu3aly Kapbepa B JaHHOM MecTte. [Ipu
ATOM YUYUTBIBAIOT CIEAYIOUINE (PAKTOPHI:

BO3MO’KHOCTb ITOJIyYE€HHS TOPHOI'O U 3€MEJIBbHOI0 OTBOJA JJIsi OpraHU3aluu
Kapbepa 1 rnepepadaThIBalOIINX MEXaHU3MOB U YCTPOICTB MpHU HEM;

CTOMMOCTb U JUIUTENBHOCTh MEPHOJIa OATOTOBUTEIBHBIX paboT;

Ka4eCcTBO TOPHOM MOPOJbI (€€ PU3NKO-MEXAaHUUECKUE CBOWCTBRA);

00BEM IOJIE3HOT'O HCKOIIAeMOro (B YaCTHOCTH, MTOJIy4€HUE OTBETA Ha BOIIPOC:
NEPEKPHIBAIOT JIU 3aachl MECTOPOXKACHUS MOTPEOHOCTh JOPOKHBIX OpraHu3alui
B KAMEHHBIX MaTepuanax);

HaJIMYME MOIBE3AHBIX IMyTeH, YAaJIeHHOCTh Kapbepa OT TPaccChl, AATbHOCTD
TPaHCIIOPTUPOBKH NMPOTYKIHUH;

BO3MOXXHOCTh CHAa0XKEHUS Kapbepa JJIEKTPOIHEPIrHe, BOJOHM, CHKATBIM
BO3/1yXOM;

BeIMYUHBI KO3 dunmeHToB Bekpbiu K u myctsix mopog K,

Ky =35 Ko =
rae V- 00beM Mosie3Horo HCKOnaeMoro;

VH - 00beM BCKpbILIHN (TOPOJ, TOKPHIBAIOIIKNX MTOJIE3HOE UCKOIAEMOE);

<|=|<
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Vi - 00beM mycThiX TOopo (MEPEXOTHON CIOM BBIBETPUBAEMBIX CKaJIbHBIX
MOPOJT MEXAY BCKPBIIIEH M MOJE3HBIM HCKOIMAEMbIM), KOTOPbIE HE MCHOJb3YIOT
KaK KaMEHHBIA MaTepual.

Bckpriiiiabie U mycThle MOPOJIbI OTBO3SIT B oTBal. Uem Ooubiiie 3HaueHust Ky
u K;, TeM 3HaunTENbHEE 3aTPAThl HA BCKPBIIITHBIE pa0OTHI U BHIIIE CEOECTOMMOCTh
npoayKiuu kapbepa (Crp.), onpeaensemas mno Gopmyie

Cop =C+KXE

rae C - cebecTouMOCTh TPOAYKIHH, PyO. 3a 1 M3

K - ynenbHbIe KanuTanoBnoxenus Ha 1 M3 npoaykiuu, pyo.;

E - HopmartuBHbIA KOIPPUUUEHT HSKOHOMHYECKON 3PHEKTUBHOCTH
KanuTajloBioxeHur, paHeii 1/T, 3mece T - cpok  OKymaeMocTu
KAIUTaJOBIOXKEHUH, KOTOPBIX coctaBisier 0,5 rona ajig NpUTPACOBBIX U 3-S5 JIET
JUIS1 IPOMBIIIJIEHHBIX KaphEPOB.

B tex cinyuasx, Kkorjaa BAOJIb y4acTKa CTPOSILIENHCs TOPOTH €CTh JBa UK OoJiee
MECTOPOXKJICHUI KAMEHHBIX MaTEPUaAIOB MIPUMEPHO OJMHAKOBOIO KA4eCTBa, HO C
Pa3IMYHBIMU YCIIOBHSIMU Pa3pabOTKU ChIpbS W Pa3HON cpeaHel AalbHOCTHIO
TPAHCIIOPTUPOBKM KaMEHHBIX MaTepuajoB Ha Tpaccy, cebectommocTh 1 M3
marepuaina (C) ompenenstoT ¢ y4eTOM 3aTpaT Ha TPAHCIOPTHPOBKY MarepHaia K
Mecty pabor. Ecim okaxkercs, 4YTO yJACNIbHBIC KaMUTAIOBIOXKEHUS U
ce0ecTOMMOCTh MaTepHalia Ha MECTE €ro YKJIaJKHU JUIsl IEPBOrO Kaphepa MEHBIIIE,
yem Broporo, T.e. K1 <K2, u C1 < C2, To pa3pabdaThsIBaloT IepBOE MECTOPOXKICHHUE.
Ecmm xxe K1 > K2, , a C1 < C2, Torna ais pemeHus: Bornpoca 00 3KOHOMUYECKON
3G (PEeKTUBHOCTH pa3pabOTKU TOTO WM MHOTO MECTOPOXKIACHUS PACCUUTHIBAIOT
CPOK  OKYNaeMOCTH KANUTAJIOBIOXKEHHH i BapuaHTa ¢  OOJBIIUMU
KalUTAIbHBIMU 3aTPATaMM:

Ki—K;
C, —C;

Ecnmu oxaxkercst, uro T MeHbIlle HOPMATUBHOTO CPOKa, TO pa3padaThIBAIOT
IEPBOE MECTOPOKICHHE.

Paspabomka ckanvruvix 2optwix nopoo.

OCHOBHBIMH TIpOIIECCAMU TIPH Ppa3pabOTKE MECTOPOXKACHHA B Kapbepax
SIBJISTFOTCS:

MIOJICOTOBKA Kapbepa sl pa3paboTKu;

100BIYa TTOPOJIBI;

TPAHCTIOPTUPOBAHWE TIOPOABI HAa TepepadaThIBAOIINE TPEANPUATHS
(kaMHEPOOMITbHBIC U ITIEOCHOYHBIC 3aBOJIBI).

Ilooecomosxa xapvepa 051 pazpabomku.

KomrmnekcHast moAroToBKa Kapbepa A pa3paboTKu COCTOUT U3 psijga padoT
[0 MOATOTOBKE  MOBEPXHOCTH:  IOATOTOBKA  IMOBEPXHOCTH  IUIOLIAJH
MECTOPOXKJICHUS W €ro OCYUIECHHE; YIAJIEHUE ITyCThIX IMOPOA, NOKPBIBAIOIINX
MOJIE3HbIE UCKOIAeMbI€; pa3ylnpoOyHEHUE MOPOJI MEepe]] BBIEMKOU (MEXaHUYECKUM
PBIXJIEHHEM WM B3pbIBOM).IloIr0TOBKa MOBEPXHOCTH BKJIKOYAET BBIPYOKY Jieca U
KYCTapHUKA, yAAJICHUE 3aJIepKUBAIOLIECT0 BOAY Topda, OTBOJ BOJBI 3a MPEAeIbl

T =
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KapbepHOTO TMOJIs; B CJlydae HEOOXOJMMOCTH, CHOC 3/IaHMM M COOPY>KECHH;
MEPEHOC OCBETUTEIBHBIX M CHJIOBBIX JIMHUM 3JEKTpolepenad; MepeHoc
MOJ3EMHBIX KOMMYHHUKAIUU. /[ OCyllIeHHs MECTOpPOXKJIEHUS U 3aIUTHI €ro OT
BOJl TOBEPXHOCTHOTO CTOKAa YCTpPauBalOT JPEHAKHBIE KAHABbI, OrPAXKIAIOT
iomaau Oyayiiero kaprepa gam0amu, OypsT BOAOMOIIONMIAIOIINE CKBAXKUHBI U
yCTPauMBalOT MOA3E€MHbIE JpeHaxu. [louTu Bce MECTOPOKIEHUs NPUPOIHBIX
KAMEHHBIX MaTepHUalioB 3aJIeratoT MOJ CJIOSMH HAaHOCHBIX MOpOJ, KOTOpbIE
Ha3bIBAIOT MYCTHIMU UJIM BCKPBIIIHBIMHU. DTH MOPOJbI JOHKHBI ObITh yJAJI€HBbI 10
Hayasia J00bIUM MOJe3HOro uckomnaemoro. Ilyctyro mopoay (BCKphIly) OOBIYHO
pa3pabaTbIBalOT TEMU e MALTUHAMU, YTO U IIPU COOPYKEHUU 3€MIISTHOTO MOJIOTHA.
[Ipu GosblIMx 00beMax BCKPBIMIHBIX PAOOT MPUMEHSIOT POTOPHBIE SKCKaBATOPbI
[lonoxenune 3kckaBaTopa B 3a00€ MOKa3aHO Ha puc. 2.2. BcekpblHble pabOThI
JOJIKHBI BECTHCH C OTlepex’eHUEM, 00ecTIeunBaroluM 0e30MacHoe BeJeHue padboT
no noObrde. Bekpoliny TpeOyeTcst yaaisTh OYeHb TIIATEIbHO: OCTATKU BCKPBIIIH
npu pa3paboTKe Kapbepa CMELIMBAIOTCS C OCHOBHOW MPOAYKIMEH M MOTYT
CHU3UTH ee KauecTBO. [loaTomMy mocne ynaneHusi BCKPBIIIM JIOMOJHUTEIBHO
3aUMIIAIOT BCKPHITOE MOJE3HOE UCKOMAeMOE.

L
COTIITTTIT 77770777777 7777777777777 7777777777,

Puc 2.2. [TonoxeHue 3KkcKaBaTopa B 3a60¢e

Jlobvlua eopHoil nopoowi.

N3BneyeHue mojae3HOro MCKOMaeMOro MPOM3BOIAT cliosiMU. B pesynbTaTe

pa3pabaTbiBaeéMblii MAacCHB TOPHBIX TOpOJ TproOpeTraer GopMy YCTYNOB U B
36MHOIl KOpe 00pa3yeTcsi MycToe NpocTpaHcTBO. Kakaplid ycTynm UMeEeT psij
a1eMeHTOoB (puc. 2.3).
[ToBepXHOCTH, OrpaHUYMUBAIOLIME YCTYI 10 BBICOTE, HA3bIBAKOT HUKHEU U BEpXHEU
momaakaMu. HakIOHHYIO MIOCKOCTh, OrPaHUYMBAIONIYI0 YCTYI CO CTOPOHBI
BBIPa0aTHIBAEMOTO MPOCTPAHCTBA, HA3BIBAIOT OTKOCOM YCTYIA, a YTrOJ HAaKJIOHA
ycTyna K TOpPU3OHTAIIBHOM TMJIOCKOCTH - YIJIOM OTKoca Yycryna. JluHuu
MEPECCUCHU YCTylla C HWKHEW M BEPXHEW IUIOMIAJIKAMHU HA3bIBAIOT HIDKHEU M
BepxHel OpoBkamu. Ha miomjagkax ycTynmoB MPOU3BOIST BbIEMKY (pa3paboTKy)
TOPHBIX TOPOJ.
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Puc 2.3. DnemeHThl yeTyna: 1 — BepXHSIs M HUXKHSS IJIOLIANKH;

2 — OTKOC ycTyna; 3 — 6poBKa BCKPHILUHM; 4 — BCKPbILLA; 5 — pa3Bajl
B30PBaHHO# MOPOAbI; 6 — 9KCKABaTOP C MPSIMOM JIONATOM;

0L — YroJl OTKOCa YCTymna; 3 — yros oTKoca BCKphIlK; H — BbICOTa yCTyna

3/1ech pacnojaraloT BBIEMOYHO-TIOTPY304YHBIE MAIIMHBI U TPAHCIOPTHHIC
yTH, HEOOXO0UMBIE NI pa3paboTku ycryna. [loarotoBieHHyo s pa3padboTku
4acTh YCTYIA 10 IJTMHE Ha3bIBAIOT (PPOHTOM paldoT yCTyma, a MOBEPXHOCTh TOPHBIX
MOpOJI B MpeJenax ycTyIa, SBISIONIYIOCS 00bEKTOM pa3paboTku - 3aboem. Jliis
MJIAHOMEPHOM JTOOBIYM TTOPOIBI M PAIMOHATBLHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX
U TPAHCIOPTHBIX MAIIMH MECTOPOXKJICHUS Ppa3paldaThIBAalOT  CIOSMH, B
OOJIBIITMHCTRBE CJIYYaeB - TOPU3OHTAIBHBIMH. TOJIIMHA U BO3MOYKHOE YHCJIO CJIOCB
3aBUCAT OT MOIIHOCTH 3aJIe’KU M IYCTON MOPO/JIbI; MapaMeTPOB 000pYI0BaHUS U,
IPEK/E BCETO, BHIEMOYHOINOTPY30YHOTO. BhIeMKy C0€B Bcerja BeOyT CBEpXY
BHU3, HE3aBUCUMO OT HaIlpaBJICHUS 3aJieraHus TOPHBIX MOPOJI. 3aJIe’KH TOIIIMHON
MeHbIIe 2-3 M pa3pabaThIBalOT OJHUM YCTynoM. HakiioHHBIE U KpyTONaaaromiue
sasiexxn BeicoTor 20-40 M pa3pabarhiBalOT B HECKOJIBKO YCTyrnoB. [Ipu sTom
Hape3ka HOBOT'O yCTYIA CBSI3aHA C MOJHOM BBIEMKOM IMOJIE3HOTO MCKOIMAeMOro Ha
BBIIIIETICKAIIEM TOpu30HTe. [Ipon3BOACTBEHHAS MOLITHOCTD Kaphepa OmpeesieTcs
TpeOyeMbIM TOJOBBIM BBIMTYCKOM MPOAYKIIMU U BBIpa)kKaeTcsi 00beMaMu JA00bIUU
MOJIE3HOTO HMCKOMAaeMoro B IUIOTHOM Tene .JIpom3BojCTBEHHAs MOITHOCTD
JIPOOMIBHO-COPTUPOBOYHBIX YCTAHOBOK OIPEACNAETCS IO BBIMYCKY IICOHS |
YCTaHABJIMBAECTCS PACYETOM I10 MOIITHOCTH IPOOUIIOK MOCTEAHEH cTaquu, KOTopas
JOJKHA COCTaBIISAITh HE MeHblle 80 %HOMUHAIBbHOM MOIIHOCTH TOJIOBHBIX
apoomnok.  [IpousBoACTBEHHass ~ MOIIHOCTh  JIPOOUIBLHO-COPTUPOBOYHBIX
YCTaHOBOK T'PaBUITHONIECYAHBIX KAPHEPOB OMPEAEIISIETCS M0 MPOU3BOAUTEIBHOCTH
IpOOMIBHOTO ¥ COPTHPOBOYHOIO OOOPYAOBaHUS Ha TIOCIHEIHEH CTaauu.
HeobOxonumast nyst obecriedeHusi MPOU3BOJACTBEHHOW MOIIHOCTH Kapbepa IJMHA
¢dbpoHTa TOPHBIX PAOOT BEIUUCTSAETCS TTO GOpMYyIIe

3

U(l)H

chsza

['ne f- koo puruent;
N»a- yucio pabounx 3KCKaBaTOPOB Ha AOObIYE



25

II> -nmaHoBBIA T0OBOMI 000bEM, BBIMOJIHSAEMBIM OJIHUM 3KCKaBATOPOM,
M3/rox;

V- ckopocTh npoaBukeHus (ppoHTa padoT, M/ rox

H- BbICcOTHI ycTyna, M

Byposspvisnvie pabomui.

OCOOEHHOCTBIO TEXHOJOTHMU pPa3pabOTKU CKaJIbHBIX TOPOJ  SIBIISIOTCS
OypoB3pbIBHBIE pabOThl. B3pbIBHBIE pa0OThl B Kapbepe BBIMOJHAIOT C MOJTHBIM
cobOmoaenneM EauHbiX mpaBuil 0€30MacHOCTH MPH pa3pabOTKEe MECTOPOKIACHHM
MOJIE3HBIX MCKOIMAEMbIX OTKPBITBIM CIOcOOOM M ENMHBIX mpaBuil 0€30MacHOCTH
IpU B3pbIBHBIX paboTax. BypoB3pbIBHBIE pa0OThI HIMPOKO MNPUMEHSIOT TpHU
OTKPBITOM pa3paboTke MecTopoxkaeHuil. OHM BKIIIOYAIOT B c€0s1 KOMIUIEKC pador,
CBSI3aHHBIX C UCTIOJIB30BaHUEM SHEPrUu B3pbIBUaThIX BelecTB (BB). K B3pbriBHBIM
pabotaM B Kapbepe I pa3pylIeHUss TOPHOTO MAaCCHUBA MPEIbABISIIOTCS
TpeOOBaHUs: JOCTATOYHASI CTEIICHb PHIXJICHHS TOPHOM MOPOIbI (pa3Mep KYCKOB);
pa3Bajl B30pBaHHOUW mopojsl (ero pazmep u ¢Gopma) JOIKEH COOTBETCTBOBATH
NPUMEHSIEMOMY SKCKaBaTOPY M TPAHCIOPTHBIM CPEJICTBOM; KPOME TOro 00BEM
B30PBAaHHOI MOPOJIbI B 3200€ JOJIKEH OBbITh JOCTATOYHBIM JJiA Oecriepe0oitHOM U
IPOU3BOJIUTEIBLHON pabOThI dKCKABaTOpa, MOTPY30YHBIX U TPAHCHOPTUPYIOIIHUX
MallH; KOMILJIEKC OypOB3pBIBHBIX pPAaOOT JOJIKEH 00ecneunBaTh BBICOKYIO
3(hPeKTUBHOCTH M 0€30MaCHOCTh TOPHBIX Mopoha. CTeneHb MOATOTOBICHHOCTH
320051 XapaKTepu3yeTcs pa3MepaMu KyCKOB B30pBaHHOW mopoabl. [Ipu morpyske
MEJIKO  pa3ipoOJeHHOM MOpOABl  HIKCKAaBaTop uMeeT 0ojiee  BBICOKYIO
IIPOU3BOJUTEIBHOCTh, TaK KaK COKpAIAeTCs LMK JKCKaBallMW M IOBBINIACTCS
CTEIIEHb HAIOJHEHUS KOBLIAa. PABHOMEpHOE M MEJIKOE U3MEJIbYEHUE CKAJIbHOIO
MaccuBa IIO3BOJIIET IPUMEHATh  JICHTOYHBIE  TPAHCIOPTEPBI, KOTOPBIE
o0ecneurnBaOT NOTOYHOCTh M aBTOMATHU3ALMI0O TOPHOTO INMPOU3BOJCTBA. Takum
o0pa3oM, O4Y€Hb BaXKHBIM I MPOM3BOJACTBA BBIEMOUYHO-TIOIPY30UHBIX PaldOT U
nocieayoueil nepepadoTKu TOPHOM Macchl Ha KaMHEIPOOMIIbHBIX 3aBOIaX UMEET
JOTTYCTHMBIH JIMHEHHBIN pa3Mmep radbapuTHoro kycka (J1), koTopserit onpeaenseTcs
B 3aBUCUMOCTH: OT EMKOCTH KOBIIA 3KckaBaTopa E, M3

< (05—0,6)VE

OT emKCcOTH Ky30Ba aBTOMOOMIIS Va,M3

A <053V,

Puc 2.4, Cxema pazaeakn HerabapHTa a) ap 4 i
BIDLIBOM: J.% o 3
1 — HAETTATHEIM 38PRI0M; F 5(BE)
i — IMPANOM B IWITYPE; s

1 — rOpHLIA MACCHRE, 1

2 — HHEPTHLIN MATEPHAT;

3 — orHenNpOBOIALLHH WHYD; / = /
4 — KANCKJIb-TETOHATOD, A J
5 — 3apsg B woype;

6 — sabolixa

OT mupuHsbI JIEHTHI TpaHcnopTepa B, Mmm
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A =0,5B+ 200
Ot pa3mMepa 3arpy304HOr0 OTBEPCTUS APOOMIKU(MIN OyHKepa)A ,MM
A < (0,75 —-0,85)A

Kycku ropHoil mopojibl, KpynHee yKa3aHHBIX, CUUTAIOT HErabapuTHBIMHU U
Ipo0sT HemocpencTBeHHO B 3a0oe (puc. 2.4). HyxHOU cTeneHu pa3pbIXJICHUS
TOPHOM MOPOJIbI B Kapbepe AOCTUTAIOT MPABUIBLHBIM MPOLECCOM OYPOB3PBIBHBIX
paboT, COOTBETCTBYIOIIUM 3apsDKAHMEM CKBa)KHH, BHIOOPOM CIIOCOOOB B3pbIBA,
IIPUMEHEHUEM OllpeiesieHHbIX BB.

Bviemka u noepyska 2copHou nopoosi.

Ha »5¢d@dexTuBHOCT, BBHIEMOYHO-TIOTPY30UHBIX pPa0OT BIMSIOT pa3Mephbl
KyCKOB B30pPBaHHOM MOPOJIbI M pa3Ball TOpHOM Macchl. Pazmepsl pa3Bana (puc. 2.5)
- nomnepedHast ¢opma, mupuHa M U BbICOTa 3aBUCAT OT CBOMCTB MOpPOABI B
MacCHBE, MaccChl 3apA10B BB, pacnonoxkeHns: X OTHOCUTEIBHO OTKOCA yCTYIa U
B 3HAYUTEJIbHOW CTEMEHU OT CXEMbl PACIOJIOKEHHUS CKBAXKUHHBIX 3apsOB.
[upuna pa3saiga M npu 0AHOPSIHOM B3pbIBaHUH (HA pHC. 2.5):

M = K, x Kg\/q X H,

rae KB - xoaduiuueHt, xapakTepu3youuid B3pbIBAEMOCTh MOPOJbI (s
JIETKOB3pBIBaeMbIX 2,5-3,3; cpenHeB3pbiBaeMbix 4-4,5; TpyAHOB3pbIBaeMbIX 4,5-
5,5);

K - xoadduivenT, yduThIBaIOMMA YroJl HaKJIOHA CKBAXKUH K TOPU30HTY
(K.=0,25);

Hy - BeicoTa yctyna, M;

g - pacyeTHBIA ynenbHbIH pacxoa BB s 3apsanoB peixienwus, kr/m3. [Ipu
BBIOOpE JKCKaBaToOpa ¢ MpAMOM Jjonarod (puc. 2.6) MakCHMaJIbHYIO IIUPUHY
3aXOAKH MPUHUMAKOT PABHOM: Ui PBIXJIEHUS M MATKUX nopoxa - l,5pagmyca
yeprnaHusi HKCKaBaTopa Ha YPOBHE CTOSIHUA; ISl CKAJIbHBIX, Pa3pbIX-JIE€HHBIX
B3PBIBOM, IIPU KEJIE3HOJOPOKHOM TpaHcmopTe - 1,7 paavyca yepnaHus, Npu
aBTOMOOMIBLHOM - 1,5-1,7. 3amac pa3pbeIXJICeHHOW MOPOJBI HAa OJWH pabOTarOIIHit
HKCKaBaTOp JOJDKEH OBbITh HEe MeHee yeM Ha 10 cyT. B kapbepax mpu pa3zpaborke
TOPHBIX TMOPOJ NPUMEHAIOT CKpEenepbl [Jis BBIIIOJIHEHUS OCHOBHBIX U
BCIIOMOTaTENbHBIX  TEXHOJOTMYECKUX  IPOLIECCOB. [IpenmyiecTBEHHOE
paclpoCTpaHEHUE OHU TMOJYyYAlOT HAa BCKPBIIIHBIX M PEKYIbTUBALMOHHBIX
paboTax, Ha CHATUHU, TPAHCTIOPTUPOBAHUH U CKJIAIUPOBAHUY MTOYBEHHOTO ci10s. Ha
OTKPBITBIX TOPHBIX PabOTaxX HUCIONB3YIOT OYyIbJ03€phl HA TYCEHUYHOM XOIY
MomIHOCTEI0 730 kBT 1 Oosiee a1 BBIEMKH POCCHITIEH, TOPHBIX MOPOJ] U 3aJIeKen
CJIOHOTO CcTpoeHwusl. bynbpno3epbl MOTYT pa3pabaTbIiBaTh pa3phIXJICHHBIE TOPHBIC
MIOPOJBL.
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Puc 2.5. Cxema ¥ napameTpsi pa3saia Puc 2.6. Cxema BbleMKHU
MOPOALI, Pa3pbIXIEHHOH B3DPLIBOM: ¥ NIOTPY3KY B30PBAHHBIX TIOPOI
H _ — BbiCOTa ycTyna; /i, — BbICOTa pa3Bana; B aBTOMOGMTH-CaMOCBAIBI
oL — YroJ ycTyna, A— rﬂyﬁHHa GYDOBOﬁ 3KCKaBaTOPOM C MNPAMOHM JIOIIATOM:
3aX0AKH; M — IMpPHHA pa3Bana B3opbaHHoi | — OCb MEPEABIKEHUS SKCKABATOPA;
nopoawl; p — yron pacnonoxexus BB 2 — 0Cb IBUXEHHUsI aBTOMOOWIIEH1-CaMOCBAJIOB;

R, — pajiMyc NOrpy3KM 3KCKaBaTopa;

OTHOCHTE/IBHO MJIOLLAAKH YCTYNa
[-111 — HOMepa 3KCKaBaTOPHBIX 3aX0J0K

(Yron HaKJI0Ha CKBaXUH K FOPH30HTY)

Tpancnopmmusie pabomeol.

Ha Kapbepax UCTIONB3YIOT — pPa3jIu4yHbIC BU/IbI TpaHCIopTa:
KEJIE3HOIOPOKHBIM,  aBTOMOOWIbHBINA, JICHTOYHBIE TpaHcHopTepbl. Bun
TpPaHCIIOPTa 3aBUCUT OT MOIIHOCTH M Ha3HAuY€HUs Kapbepa, ero BhIOMpaoT Ha
OCHOBaHUU TEXHUKO-DKOHOMHYECKOro cpaBHeHHs. OO0Imas cxema KOMIUIEKCHON
pa3paboTKu KaMEHHOTO Kapbepa IoKa3aHa Ha puc. 2.7.

Puc 2.7. Cxema pa3paboTkH
KaMeHHOT0 Kapbepa:

1 — nonynpuuenHoii ckpenep
YAATHET BCKPLILWHEIE MOPOALL;
2 — Dynbno3ep 3ayMLIaeT
OCTATKH NYCTHIX nopoa;

3 — OypoOBOIit cTaHOK

C MHEBMOMNOTPYKHbIM
nepgopatTopom;

4 — 3apanKa CKBaXHH;

5 — B3pEIBAHHE CKBaXWH;

6 — moObIYHbIE H MTOrPY304YHbIE
paboOThL

XKene3HOmOpOKHBIN  TPAHCTIOPT TPHUMEHSETCS TJIABHBIM 00pa3oM Ha
KPYIHBIX MPOMBIILICHHBIX KapbepaX. Ero aoctomHcTBa: BO3MOXKHOCTH 0€3
Meperpy3Ku MEePEeBO3UThH MACCOBBIE TPY3bl HA OOJBIINE PACCTOSHUS TPHU JTHOOBIX
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KJIIMMaTUYeCKUX ycioBHsX. HepocTtaTku - 3HaUMTENbHBIE KAllUTaJIbHBIE 3aTPaThl
Ha MMOCTPOMKY IIYTH U €r0 IKCIUTYaTalHMIO.

CrauvoHapHble U MEpPEABUAKHBIE JICHTOUHbIE TPAHCHIOPTEPHI 00ECTIEUNBAIOT
yI00HOE€ M PUTMHYHOE Pa3MELIEHUE MaTepHaliOB, JIETKO aBTOMAaTU3UPYIOTCS U
MPUTOAHBI, KOT/1a JalIbHOCTh TPAHCIOPTUPOBaHUs HeOobIast (10 1 kM) U pa3zmep
KyCKOB Marepuajia HaXOAMWTCS B Mpejernax, AOMYCKaeMbIX IJisl IIUPUHBI JICHTbI
MIPUMEHSIEMOTO TUIIA TPAHCIIOPTEPA.

ABTOMOOUWJIBHBIA ~ TpPaHCIOPT HauOoJee pacnpocTpaHeH: OH Oosee
MaHEBpPEHHBII M €ro MNPUMEHAIOT Ha Kapbepax J000M MOIIHOCTH, Kak
IPUTPACCOBBIX, TAK U TPOMBIIICHHBIX.

B npaBunbHOW opraHuzanud pabOThl  aBTOMOOMJIBHOTO TpaHCIOpTa
CYLIECTBEHHYIO pPOJb WIPAaeT CXeMa 3ae3/10B M YCTaHOBKA aBTOMOOWJIEH MoA
Harpy3ky (puc. 2.8). CxeMbl JOJKHBI COKPATUTh JO MUHUMYMa 3aTpaThl BpEMEHU
Ha MaHEBpPbl M 3arpy3Ky, OOECIeYUTh HENPEPHIBHYIO MOJadyy M O0€30MacCHOCTh
pabor. BeiOupass cxemy, HEOOXOAMMO YUMTHIBATh, 4YTO TIOTPY3KY CIEAyeT
OPOM3BOJUTHL TMpPU HEOOJBIIOM YIJIe T[OBOPOTa CTpENbl JKCKaBaTopa U
ONTUMAJILHOM paaunyce ero padbotsl (R)

R =(0,75-0,80)B

rae B - HauOonpimuii paanyc yeprnaHus SKCKaBaTOPOM, M.

KoBmr »skckaBaTopa Tmpu TOrpy3Ke [OJDKEH MPOXOJIUTh HauOoJblee
paccTosiHUE BAOJb JIIMHHOW CTOPOHBI aBTOMOOMJIS, YTOOBI IOJIHOCTBIO 3arpy3UTh
Ky30B U YMEHBIIUTh NpOChINaHue mnopoasl. [lnomane 3a00s qomKHA TOMMyCKaTh
CBOOOJIHYI0O CMEHY AaBTOMOOWJIEH C MHHMMAJIbHOW 3aTpaToil BpEMEHH.
OKOHOMHYECKass JAJIBHOCTh BO3KM B30pPBAaHHOM TOPHOM IOpOABI  JUIS
aBTOMOOMIIEi-caMOCBajIoB cocTaBisieT He Oosiee 3 kM. CyuiecTByromui crnocod
ydeTa BBIBE3CHHOM M3 Kapbepa FOPHOM B30PBAHHOW MOPOJBI HE COBEpIICHEH. B
TEUEHHWE CMEHbl YYUTHIBAIOT TOJBKO BBIPAaOOTKY aBTOMOOMJIEH 1O UX
I'Py30II0EMHOCTH W CPEAHEN IUIOTHOCTH KaMHs, I'paBHs U mecka. llpm stom
UMEIOT MECTO HeJOorpy3bl aBTomMoOwiel. [ ydera 3arpy3ku aBTOMOOWICH Ha
Kapbepe MPUMEHSIOT aBTOMOOWJIbHBIE BECHI, BECOBBIE YCTPOMCTBA, BCTPOCHHBIC
HENOCPEACTBEHHO B J0pory. /sl aBTOMaTHYECKOTO y4eTa U KOHTPOJIS BO3MOYKHA
CUCTEMa Yy4yeTa, MOHTHpYeMas HENOCPEACTBEHHO Ha CaMOM aBTOMOOWIIE.
[IpuHnmum paGoThl TaKOHW CHCTEMBI COCTOMT B cieayiomeM. Yepe3 TaTUMKH,
pa3MeIIeHHbIE M0/l Ky30BOM aBTOMOOMIIS, MH(POpPMAIUS O €ro 3arpy3ke B BHUJE
ANIEKTPUYECKUX UMITYJIbCOB IIOCTYIIAET B OJIOKH ydeTa BECa U KOHTPOJIS 3arpy3KHu.
IIpy OCTM>KEHMM YCTAaHOBJIEHHOW HOPMBI Beca Ipy3a B Ky30Be OJIOK 3arpy3Ku
BKJIFOYAE€T CHUTHAJIBHOE YCTPOMCTBO, OIOBEMIANONIEE BOAUTEIS W MAIIWHUCTA
HKCKaBaTOpa O KOHIIE MOTpy3Ku. B Oiioke yueTa HapacTarolIUM UTOTOM BEAETCS
MOJICYET NEPEBE3CHHOI0 aBTOMOOMIIEM TPy3a, YTO B KOHIIE CMEHBI OTMEYAETCS B
IyTeBOM JiucTe B ciydae HE0OXOIMMOCTM CHCTEMa MOXET OBITh JIONOJHEHA
aBTOMAaTUYECKUM PpaJUOIEepelaTIMKOM ISl Tepenaud nHpOpMaluu o 3arpyske
aBTOMOOWJIS B JUCIIETYEPCKUM MYHKT.
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Puc 2.8. CxeMBbl roayu aBTOMOOWIEH-CaMOCBAJIOB ITOJ ITOrPy3KY:

a — OTHOCTOPOHHSISI OfIMHAPHAas Napajuie/ibHas 3a0010; 6 — OIHOCTOPOHHSAS OAMHAPHAs
TIOJ YTJIOM K 320010; B — OMHOCTOPOHHSISI TPYTIIIOBAs; I' — IBYCTOPOHHSIS YCTAaHOBKA
(Haubonee 3¢pPpekTUBHAA B IIMPOKHUX 3a0051X)

Ocobennocmu pazpabomru MecmopoNCOeHUll PbIXIbIX(00I0MOUHBIX) NOPOO.

Kpome kaMeHHBIX MaTEepPHAIOB U3 MIPUPOAHBIX CKATBHBIX TIOPOJT B JOPOKHOM
CTPOUTEIIBCTBE HMCIOJIB3YETCS OTPOMHOE KOJMYECTBO PBIXJIBIX MPUPOIHBIX
KaMCHHBIX MaTepUajIoB - IpaBus U Niecka. JlJIs X TOJydeHHUs pa3padaThIBAIOTCS B
OCHOBHOM IPUTPACCOBBIE Kaphephl. 3alie)KH, COCTOSIINE U3 cMecH Tiecka (Ooee
50 %), rpaBus ¥ BAJYHOB, Ha3bIBAOTCS MTECYAHO-TPABUHHBIMU MECTOPOKACHUSIMHU.
[lpu comepxanmm mecka B cMmecu MeHee 50 % MECTOpPOXKICHHE HA3BIBACTCS
rpaBUifHO-TIeCYaHbIM. HOpMaTHBHO-TEXHUYECKUMHU JTOKYMEHTAMU YCTaHOBJICHBI
yeTkue TpeOOBaHUs K MECKY U T'PaBUIO, MPUMEHIEMBIM B PAa3JIMYHbIX O€TOHAX U
KOHCTPYKIHMSIX JOPOXKHBIX OOBEKTOB. ['paBUiHBIM Marepuan MOJy4aroT
COPTUPOBKOM TPUPOJHBIX TpPaBUMHO-TIECHaHBIX cMmeced. Jlisg ITOpOoKHOTO
CTPOUTENIBCTBA UCIIONB3YIOT TpaBuii pazmepamu 5-10, 10-20, 20-40, 40-70 mMm.

B rpaBun He gomxHO O6bITH 6oJiee 10 % mo macce ciiabbIX pa3HOBHIHOCTEN
nopoj (rpees npouHocTy mpu cxatur MmeHee 20 MIla). KonnuecTBO rNTMHUCTBHIX,
WINCTBIX U TBIJIEBUIHBIX YACTHUIl HE JOJKHO MpeBbImath 1 % mo macce. Kommneke
paboT mo J00bIue U MepepaboTKe IPaBUs U MECKAa COCTOUT M3 TEXHOJIOTHUYECKHUX
oTepaluii: MoArOTOBUTEIBHBIX, BCKPBIIIHBIX, JOOBIUHBIX 1 IEPEPAOOTKH CHIPhS Ha
TOTOBYIO MTPOIYKIIHIO.

Iloozomoeumenvhbie u 8CKpbiuHbIE PAOOMBL.

Ot paboThI BEIYTCS TaK ke, Kak U MPHU pa3paboTKe MECTOPOKICHUN KaMHS.
OOBIYHO MOIIHOCTh BCKPBIIIM TPAaBUMHBIX W TECYAHBIX MECTOPOKICHUI
HE3HAUMTEIbHA U COCTaBIsAeT 1-3 M. B CBSI3M ¢ 9TUM TEXHOJIOTHS U OpPTaHHU3AIUS
MOATOTOBUTENBHBIX M BCKPBIIMIHBIX pa0OT 3HAYUTENBHO YIPOIIAeTCs. OTH
omepalMi HWMEIOT JIB€ OCOOCHHOCTH: TOCKOJBKY 3alie’KH ITOTO  CHIPhS
MaJIOMOIITHBI, pa3pa0doTKa BENETCS B OAWH YCTYIL, OOBIYHO TECOK W TpaBUU
3arpsi3HCHBI PA3TMYHBIMU PUMECSIMU, CHIDKAIOIUMH UX KauyeCTBO, YTO TpeOyeT
BBOJIUTH OTIEPAIMH IO TIPOMBIBKE M copTUpoBKe. [loaTOMYy, npu Hamu4nu BOIHU3U
BOJIOEMOB, JIOOBIUY U MepepaboTKy MaTepraIoB MPOU3BOISIT THAPOMEXaHUIECKUM
criocoboM. B aTom ciydae cbipbe 00BIBalOT 0€3 MPUMEHEHUS OYypOB3PBIBHBIX
pabor. B 3aBHCMMOCTH OT TOPHOTEXHHYECKHUX W THIPOJOTUYECKHX YCIOBUN
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rpaBUd M  TMECOK  JOOBIBAIOT  HECKOJBKMUMHU  crmocobamMu. OCHOBHBIM
KJIaCCU(UIUPYIOIIUM  TMPU3HAKOM CIOCOOOB  JOOBIUM  SIBIISIETCSI  CTEINEHb
OOBOJIHEHHUSI MECTOpPOXJACHUS. B CyXux MecTOpOXKACHUsX, T IOJIE3HOE
HCKOMAaeMO€e HaXOAUTCS BBIIIE YPOBHSI TPYHTOBBIX BOJ, 100bIYA OCYIIECTBIISIETCS
OOBIYHBIMU CIIOCOOAMU, XapaKTEPHBIMU JJIsi Pa3paOOTKU TPYHTOBBIX KapbepoOB.
3nech UCHOJIB3YIOTCS  Pa3jU4HbIE 3EeMJICPOMHO-TPAHCIIOPTHBIE CpEJCTBA -
HKCKaBaTOPhI B KOMILIEKTE C TPAHCIIOPTHBIMU CPEJICTBAMU; CKpernepa, 0yib103epbl
(KaK caMOCTOSITEIbHO TPHU MajbIX PACCTOSHUSIX MEPEMEIICHUS MacChl, TaK U B
KOMIUIEKCE C TPAHCIOPTHBIMHU cpeAcTBamu). llecok wuiam rTpaBuUdl  MOXKET
PEABAPUTEIBLHO 3arPYXKaThCsl B 3CTAKAHBbIC OYHKEPHI, U3 KOTOPHIX 3aTEM OHU
nonajalT B TPAHCIOPTHBIE cpeacTBa. Pa3paboTKy OCYIIECTBISIOT MOCIOWHO U
npyu  HEOOXOJIMMOCTH TMPOBOASAT Ppa3phbIXJ€HHWE C TOMOIIBID PHIXJIUTENEH.
CtpykTtypa 3ajie)Kel U CpeJcTBa MeEXaHW3allMU OMNPENeNsIIOT MOIIHOCTh
BBIEMOYHBIX CJIO€B. PaznuyaroT BbIEMKY TOHKUMHU CJIOAMH (10 1-2 M), Manbimu(2-
5 M), cpeauumu (6-20 M) u MorHbIMU (O60nee 20 M) crosiMu. TexHoJIOTHYeCKHe
CXEMBbI pa3pabOTKH NEeCYaHO-TPABUHHBIX MECTOPOXKICHUM YCIOBHO Pa3IesioT Ha
TpH rpymIsl (puc. 2.9).

Cxema | - mnecuaHo-rpaBUHHYH MAacCy 4YaCTUYHO WJIM TOJHOCTHIO
nepepabaTpiBatOT B Kapbepe 1 (B 3a00s51X) HA MEPEABUKHBIX KaMHEAPOOUIBLHBIX
yctaHoBKax 4. ['OTOByHO TPOAYKIIMIO OTTPYXKAlOT B Kapbepe M JIOCTaBISIOT
HEMOCPEICTBEHHO MOTPeOUTENo 3.

Cxema II - mecuaHO-TpaBHilHYIO Maccy M3 Kapbepa | TpaHCHOPTUPYIOT Ha
IpOOWIBHO COPTHPOBOYHYIO YCTaHOBKY 4 WM 3aBOoA 2, OTKyAa TOTOBYIO
IPOIYKIUIO OTIPYKAIOT NOTPEOUTENIO 3.

Cxema III - mecyaHo-rpaBHIfHYIO MacCy YacTHYHO TepepadaThiBalOT B
Kappepe | Ha mepenBIKHBIX KaMHEAPOOWIBHBIX YCTaHOBKax 4, KyJla TOPHYIO
MAaccCy U3 Kapbepa J0CTaBISIOT aBTOMOOMIISIMU. OT MOJIyCTAIlMOHAPHON YCTAaHOBKU
IPOIYKIUIO 3aBOJIa 2 JTOCTaBISIOT KOHBEHEPHBIM TPAHCIIOPTOM U aBTOMOOMIIAMHU
caMOCBaJlaMH, a OTTyJa - MOTpeduTento 3.

B ChIpbIX MECTOPOXKIEHUAX, KOTJ]a HIXKHSS YacTh MOJE3HOT0 UCKOMAEeMOro
HAXOJIUTCS B BOJIEC, TPaBU 1 TIECOK JIOOBIBAIOT B BEPXHEH CYXOM YaCTH TAKUMH Ke
crocobamu, Kak U ISl CyXHX MecTOpoxaeHud. OOBOAHEHHYIO YacTh Kapbepa
pa3pabaThiBalOT cleAyromuMHA crocobamu. [lpw He3HAYMTENbHOW IUIONIAIN
0o0BOJIHEHUSI U MaJioi TiyOuHe Bonbl B 3a60e (1-1,5 M) mecok u rpaBuii MOKHO
N100bIBaTH C MpUMeHEeHHeM TperidepoB. JJoOBITYIO TOPHYIO MacCy pasrpyxaioT B
mTabens M7 MPOMEXKYTOUHOTO CKJIQJAMPOBAHUA, a 3aTeéM - B TPAHCIIOPTHBIC
cpeactBa. Ilpm Oompmiolt miromaau OOBOJHEHHUS W TIyOWHE BOIBI 2-2,5 M
s dexTuBHEE TPUMEHSTh JparjailHbl ¢ OOBIYHOW W Y/UIMHCHHOW CTpellaMdu M
JbIpUYATBIM KOBIIOM JJi CTOKa BOJbl. BBIHYTHIII Marepuan MTa0EIUPYIOT Ha
HEOOBOJTHEHHON YacTh BBIpaOOTKU. MHOrma mOOBITHIN TpaBUW WM TECOK
pa3paBHUBAIOT OYIBA03EPOM TSl 00E3BOKMBAHUS €CTECTBEHHON MPOCYIITKOM.
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Puc 2.9. CxeMbI pa3paboTKu ), 2
Kapbepa nec4aHo-rpaBUHHEIX
MECTOPOXICHMIA: | 1ogk--mammm--
a — CxeMsl pa3paboTKH;
6 — 1u1aH Kapeepa;

B — OOHOCTOPOHHAA 1
PYIIOBas; 1 ~ Kapsep: Iy -0 -'If-_ [ "l;l" e
2 — 3aBop; 3 — moTpebuTeNE; 4/ o A

4 — nepenBrKHan

KaMHeApODWIbHaA YCTaHOBKa; - 5= I T N

5 — 3KcKaBaTop-nparnatiy; 7

6 — 3KcKapaTop 4

[Ipu 3HauuTenbHOW TUIOMIAMU OOBOJHEHHUS W TIIyOMHE BOjABI Ooisee 2,5-3
MI00bIYY MeCUaHO-TPABUIHBIX MaTepUaIOB 11eJ1eCO00Pa3HO BECTH 3€MJIECOCHBIM
cHapsiioM (puc. 2.10). I'paBuii ¥ mecok HaMbIBAIOT B IITA0ENS BBICOTOM 110 5 M, U3
KOTOPBIX UX B JlaJbHEHIIEM pa3pabaThIBalOT .B MOKPBIX MECTOPOKACHUSAX, KOT1a
BEpXHSAs 4acTh 32005 HAXOAUTCA TOJBOJOM, AOOBIUY TpaBHsl U IECKa BEAyT
TUAPOMEXaHU3UPOBAHHBIM CIOCOOOM. [ 'HIpOMeXaHN3UPOBAHHBIHN CITOCO0 T100BIYN
rpaBHsl U TMecka B HaUOOJIbIIIEH MEPE COOTBETCTBYET TPEOOBAHUSIM KOMIUIEKCHOM
MEXaHU3aL UK. Bcee TEXHOJIOTUYECKHE onepanuu - no0bI4a,
THAPOTPAHCIIOPTUPOBKA,  MepepaboTka -  TOJHOCTbIO  MEXaHU3UPOBAHBI.
['mapomMexanu3upoBaHHas 100b14a 00eCeurnBaeT BbICOKUE MPOU3BOAUTEIBHOCTh
TPyZAa U KayecTBO MPOAYKIMHU (TOIY4YarOT IPOMBITBHIM Mecok U rpasuit). OnHako
3TOT MeTOA 3(PPEKTUBEH TOJBKO MPH HAJUYMUU OOJBIIMX 3aIacoB IOJIE3HOTO
UCKOIIaeMOro M BOAbL. IIpuMeHeHHEe TIHUIpPOMEXaHU3AaLUMU B MaJOMOIIHBIX
IPUTPACCOBBIX Kaphepax Heleaecoo0pasHo.

Puc 2.10. Texnonornyeckas JHHHS
pasfenesMa nec4yaHo-rpaBMitHOMR
CMECH C TIOMOIILIO THIPOCTIocoba.

| — 3eMcHapsI C 3eMJIEHACOCOM;

2 — ruaporpoxoT;

3 — ubporpoxor;

4,9, 10 — neHTOYHEIE TPAHCTIOPTEPHI,
5 — cknan rpasus (5 — 20mMm);

6 — ckuaz rpasms ( > 20MM);

7 — cknag necka (0,14 — Smm);

8 — mrabeneyxiIanyuK;

11 — criMpanbHbii KinaccudukarTop;
12 — crycTHTENB

CiMB B BbPaGOTAHHOE NPOCTPAHCTEO

Pexynvmusayus 3emens, HApYUEHHbIX OMKPLIMBIMU 2OPHLIMU PADOMAMU.

OmHuM W3 BOXXHEUITUX HAIpaBICHUH B 00JIACTH OXpPaHBI MPUPOJIBI B 30HE
N00bIYM KaMEHHBIX MAaTEepPHANOB W3 CKAJIBHBIX TOPHBIX TOPOJ M PBIXJIBIX
O00JIOMOYHBIX MECTOPOXKIACHUIN, HAPYIICHHBIX B PE3yJbTaTe MPOMBIILICHHON
NEATeNIbHOCTH  MPOU3BOACTBEHHBIX  MPEANPUATUA  (KapbepoB),  ABISIETCS
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PEKYIbTUBALMS 3€MENb MOCTIE BBIPAOOTKH MECTOPOXKACHUM (rAe padoThl BEIUCH
OTKPBITHIM cr1ioco0oM). IIpoeKT pexynbTUBaLUU JOJKEH ObITh YBSI3aH C IPOEKTOM
TOpPHBIX pabOT M COIJIACOBAH C OCHOBHBIM 3€MJIETOJB30BATENEM M OpraHaMu
rOCY/JapCTBEHHOI'O KOHTPOJS 32 MCIOJb30BAHUEM 3E€MENlb U YTBEPXKIEH B
YCTAaHOBJIEHHOM MOpsiiKe. Bompochl pexynbTHUBAUMU PEIIAlOTCA IS KaKJI0Tro
Kapbepa C y4€TOM TIe0JIOTMYECKHX, TOPHOTEXHOJOTHUYECKHX M SKOHOMHUYECKUX
(akTOpOoB pazpabaThIBAEMbIX MECTOPOKIECHUN, TOUBEHHO-KIIMMATHYECKUX 30H U
nasAmadTa MECTHOCTU. PeKynbTuBalLMs 3eMellb MPOU3BOJUTCS B COOTBETCTBUU C
PykoBOACTBOM 1O pEKyJIbTHUBALMU 3€MEJb, HApPYLWIAEMbIX MPU JOPOKHOM
cTtpoutenbcTBe. Llenblo pekynabTHUBALMU  SIBISIETCS MpPUBEIACHUE 3€Meb B
COCTOSIHME, IPU-TOJHOE I UCIOJIb30BaHUS B MHTEPECAX CEIbCKOr0, JIECHOTO,
BOJHOTO  XO35M-CTBA,  NPOMBIIUIEHHOTO,  TPaXJAHCKOTO,  JIOPOXKHOTO
CTPOMTEILCTBA.

['opHoTexHuYeckass peKyJIbTHBALUs NpEeAyCMaTpUBaeT cjaady 3eMelb
[OJIb30BATENSAM ISl MOCIEAYIOUIEH OMONIOrMYecKOl PEeKyJIbTUBALMU U JOJDKHA
nperycMaTpuBaThCs TMPU  MPOSKTUPOBAHMM M B MPOIECCE IAKCILTyaTallu
HETO3/{Hee YeM B TEUEHHE I'0Jla M0CIIe OKOHYaHUs pa3paboTKu MecTopoxaeHus .B
COCTaB TOPHOTEXHMYECKOW PEKYJIbTHBALMM 3€MENb  BKIIOYAIOT: CHATHE
IUIOJIOPOIHOTO CJIOSI TIOYBBI M XpAaHEHHE BO BPEMEHHBIX OTBajax C IUIOMIAJEH,
OTBEJICHHBIX TOJI TOpPHBbIE pabOThl MU OTBAJIBI BCKPBIIIHBIX MOPOJI; TMJIAHUPOBKY
OTBAJIOB C LIENbI0 00pa3oBaHMs YAOOHBIX MJisi PEKYJbTUBAIIMM MECTHOCTH H
CTPOMTEIBCTBA MOABE3IHBIX AOPOr, IPEHUPOBAHUE U JIPYTHMe€ MEIMOPATHBHBIC
MEpPONPUSATHS;

OTCBINKY Ha PEKYJbTUBUPOBAHHYIO IOBEPXHOCTH MJII0JJOPOTHOTO €105 ITOYBBI
U €ro IJIAHUPOBKY;

Apyrue NHXEHEPHO-TEXHUYECKUE PELICHHUS.

['OpHOTEXHUYECKYIO PEKYJIbTUBALMIO 3€MEJb, HAPYIIEHHBIX OTKPBITHIMU
TOPHBIMU paboTtamu, IPOBOJIAT OpraHu3alui, pa3palaTsIBaroIne
MECTOPOXK/ICHHUS, CBOMMH CUJIaMH U 3a CBOM CUET.

Pacxoapl Ha peKyJIbTUBALMIO JTOJKHBI OBITH NMPEAYCMOTPEHBI B CMETE Ha
pa3paboTKy MECTOPOKICHHIA.

Paszpea II1. ITPEAIIPUATHUS 110 IIEPEPABOTKE KAMEHHBIX
MATEPHAJIOB

Tema 3.1. Kamuenpoounianubie 3aBoabl (KJ13)

JloObIThIE KaMeHb, TPaBHM M TIECOK TOYTH HHUKOTJA HE MOTYT OBIThH
HCMOJIB30BAHBI Cpa3y MO CBOEMY HAa3HA4YeHUIO. VICKiIrOUeHHe COCTaBIAIOT
Ka4eCTBEHHBIE MAaTE€pHUAJIbl, YAOBIETBOPAOMKE 1Y, U ONTUMAIBHBIE TPABUWHO-
recyaHble cMecH. B OOJBITMHCTBE clydaeB HEOOXOAMMO OCBOOOJHUTH TOPHYIO
MOPOAY OT TIPUMECEH - 4aCcTO OeCIoyie3HbIX (MYCThIE MOPOJIbI), & MHOTAA MPOCTO
BpEIHbIX (TJIMHUCTBIE YacTUUbI, MbUIb). [lo3TOMy 111 TONy4YeHUsS HYKHOU
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MPOAYKIIMU TOYTH BCE€ KaMEHHBbIE MaTepuaibl W3 KapbhepoB MOCTYMAIOT K
noTpedutenssM ¢ mnepepaboTkol Ha APOOMIHLHO-COPTUPOBOYHBIX 3aBOAAX.
[lepepaboTka KaMEHHBIX MaTE€pUaIOB COCTOUT U3 TEXHOJIOIMYECKUX MPOLECCOB:
MpeABAPUTEILHON COPTUPOBKH, JAPOOJICHUSI, TPOXOUYEHUST U OOOraiieHusl.
[Tpou3BoICTBO 1I€OHSI COCTOUT B MOCEA0BATEILHOM BBITIOJTHEHUH MTPUBEICHHBIX
orepaluii, COCTABISIONIMX TEXHOJOTHYECKUN MPOLECC MOJYYCHHUS HEPYIHBIX
CTPOUTENBbHBIX MaTepHrasioB. Llenb npenBapuTenbHO COPTUPOBKH - OTIAECICHHUE OT
TOPHOM MacChl MEJIKUX KYCKOB TOPOJIbI, 10 CBOMM pa3zMepaM He TpeOyromux
JpOOJIEHNS, @ TAK)KE KPYITHBIX KYCKOB, KOTOPBIE HE IPOXOJIST YePEe3 3€B APOOUIKH.
CopTupoBKa MPOU3BOJUTCS HA TPOXOTaX(OTACIUTENAX).

pobnenue.

Lenp npoOneHust ropHOI Macchl Ha IIEOEHDb - Pa3APOOUTH KPYITHBIE KYCKH J10
3aJlaHHBIX pa3MepoB. DTa omepauus camas Tpylnoemkas. [Tokazarenem creneHu
npoOneHus siBisieTcs K03 GUIMEeHT ApoOIeHUS TOPHOM MaCCHI

i=dq/d,

rae di, d1 - HauOoubIIK pa3Mep MOPOJIbI 10 U Tocie apodicHus. Bennunna
d ompenenserca pasMepoM MPUEMHOTO oTBepcTUs Apodusiku B PaboTa npobusnku
BO3MOXKHa Mpu mnojade B Hee kamHs pasmepom d < 0,8B. Crenens npoOneHus
3aBUCHUT OT TUMA APOOUIKU, MPOYHOCTH CTPYKTYPhl KAMHS M 33JIaHHBIX pa3MepOB
bpakuuii. Uem BbIlIe CTEneHb IPOOJICHHS TPOMYKIIMH, TEM OOJBIINE 3aTpPaThl
paboTHI HA APOOJICHNE U HUKE TTPOU3BOIUTEIBHOCTD IPOOUIIKH. J{JIs MOCTHXKEHUS
BBICOKOW CTENEeHH U3MEJbUEHHUsl 4Yalle Bcero TpeOyeTcss MHOTrOCTaauiHOe
IpoOJsieHre, Tpu KOTOPOM Matepuai JUIsl MOJYy4YeHHUsl 3aJJaHHOTO (PPaKIIMOHHOTO
cocTaBa TMPONMYCKAIOT [Ba-TPU pa3a dYepe3 OJHYy U Ty K€ IAPOOWIKY WU
MOCNIEIOBATeNIbHO  4Yepe3 JBe-TpU  paszHble ApoOmiku. Jns  npobnenus
NPUMEHSIOTCSl IIIEKOBBIE, BAJKOBbIE, KOHYCHBIE, MOJIOTKOBBIE, POTOPHBIE H
HeHTpoOexxHbIE TpoOuiku. [1lekoBbie ¢ MPOCTHIM KauaHUEM IIEKH TPUMEHSIOT 115
NEPBUYHOTO JIPOOJICHUS; MIEKOBBIE CO CIOXHBIM KadeHHEM, KOHYCHBIEC,
MOJIOTKOBBIE, POTOPHBIE M BaJKOBBIE - JUISI BTOPUYHOTO JPOOJEHUS; s
IpOOJICHHs] TPEThel CTYNEHU MPUMEHSIOT KOHYCHBIE, MOJIOTKOBBIE, POTOPHBIE U
neHTpoOexxkHple ApoOmiaku. IllexoBbie JapOoOMIKM ¢ TIPOCTHIM KadaHHEM
UCTIONB3YIOT JJIA KPYIHOTO JPOOJEHUS KaMEHHBIX MAaTEepUaNOB Pa3IMYHOMN
npoyHocTH. J{ms cpegHero ApoOJIeHHS HCTOJIB3YIOT IEKOBBIE IPOOMIKH CO
CIIOXHBIM KadaHueMm (ctemeHbio m3MmenbueHus 1 = 3+5). Oum Ha 20-30 %
MIPOU3BOIUTENbHEE OOBIYHBIX IIEKOBBIX JPOOUIIOK, UMEIOT MMPUMEPHO B JBa pasa
MEHBIITYI0 METaJUIOEMKOCTh, OJHAKO y HUX KOPOTKHUM CPOK CIIy>KObI (hyTEpOBKHU
mek. s npoOiieHusi 04eHb MPOYHBIX MOPOJ MPUMEHSAIOT IPOOMIIKU C KPYThIM
MOABUKHBIM YCEYEHHBIM KOHYCOM (THpaluoHHble). OHU MNOTPeOSIOT Malio
AIEKTPOIHEPTUU, UMEIOT OYEHBb BBICOKYIO Mpon3BOAUTENHHOCTH (100-1000 M3/4),
OJIHAKO UX HEIOCTaTKaMU SBJISIETCS CII0KHASI KOHCTPYKIHS ¥ OOJIbIINE ra0apUThl.
Hns  kpynHOro — ApoOJeHHs  O4YeHb  MPOYHBIX  1MOpoJ AP GhEeKTHBHBI
KOPOTKOKOHYCHBIE ApOOMIKUA. OHU MMEIOT BBICOKYIO MPOU3BOAUTENLHOCTH (40-
310 M3/49), mpocroe YCTPOHMCTBO, OOECIEUYMBAIOT 3HAYMTEIBHYIO CTCIICHB
m3menbueHus  (i=10+15). DddexktuBHOCTH pabOTHl  JIPOOWIOK OIECHUBAIOT
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YACNBHBIM pacxofoMm 3Hepruu (D ), T.e. PacXoJlOM SHEPruU Ha JpoOJIEHHUE
OMpeIeICHHON MaccChl (B TOHHAX) APOOJIEHOTO MPOAYKTAa.

dyp = E/Q

rae E - sneprus, 3arpauennas Ha 1poOieHue, KBr-u;

Q- KonMYecTBO IPOOJIEHOr0 NPOAYKTA, MPOU3BEIEHHOTO APOOMIIKON B Yac.

[Ipouecc momydenuss 1meOHS  3aJaHHBIX  pa3MEpPOB  MpEaAINoiaraet
OCYIIECTBJIICHHE OAHOBPEMEHHO ABYX OMEpALMid: TPOOJEeHUE HCXOAHOW TOPHOU
MOPOJbl Ha KYCKM W KJIACCU(PUKAIMIO ATUX KYCKOB IO pa3MepaM 4YacTHull C
MOMOIIIbIO0 TpoxoueHus. Takum oGpa3oM, 11eJb TPOXOUeHHUs 1MeOHs - pa3aeieHue
JIpoOJIeHOM MOPOIbl HA 3a/laHHbIe (pakiuu. B 10p0oKHOM CTPOUTENHCTBE pazMep
dpakuwmii medHs crangaptuzuponsad: 5-10, 10-20, 20-40, 40-70 mm. I'poxoueHue
OpoU3BOIAT Ha  TpoxoTraX. OD(PGPEeKTUBHOCTH T'POXOUYECHHUS  OIICHUBAIOT
koa(dpurmenToM rpoxodeHust Kr
M; — M,

K.=——
M,

rae M1 - konuuecTBO (ppakiuid, MPOIISANIUX Yepe3 CUTO, M3,

M2 - konu4ecTBO (Ppakiiuii, HE MPOIIEIIINX Yepe3 CUTO, M3.

ITpu Kr =1 nocturaercs Hausbicias 3¢ GexTuBHOCTH TpoxoueHus. Hanbomnee
pPacIpoOCTPaHEHO MEXaHMYECKOE TpPOXOYEHHWE Ha TUIOCKUX KPUBOJHUHEHHBIX
noBepxHocTsX (cutax). ChIMydyrd CMeCh, IMOCTYNAKIIYID Ha COPTUPOBKY,
Ha3bIBAIOT HMCXOJIHBIM MarepuaioMm (mpoaykrom). Kycku (3epHa), KOTOpbIE
IPEBBIIIAIOT Pa3MEP OTBEPCTHUH T'POXOTAa, OCTAKOTCS HA €ro MOBEPXHOCTH, HX
Ha3bIBAIOT HAJ PEUIETHBIM MPOAYKTOM; 3€pHA, MPOUIEAIINE OTBEPCTUSA CHT,
OpeNCTaBIsAIOT  co0OM  moj — pemeTHold  mpoaykr. OOmas  cTeneHb
MOCIIEIOBATENILHOTO IPOOIeHHS i, paBHA

lp = Iqipi3

[Ipouiecc npobGieHust Ha3bIBACTCS OTKPBITHIM, €CJIM TOpHAst Macca MPOXOIUT
yepe3 IpOOMIIKY OJHMH pa3 M 3aKPBITHIM, €CIIU OTCESTHHBIE KYCKH, HE MPOIIEAIINE
4yepe3 TPOXOT, HAMPABISIIOTCS JJIsi TIOBTOPHOTO APOOJICHUS Ha Ty K€ JPOOUIIKY.
CxeMsbl (BapuaHTBl) ApoOJIeHUS MpUBEACHBI Ha puc. 3.1, a mpocrermuii K3 Ha
puc. 3.1 a. JIns KOHKpETHBIX NPOOMIIOK B 3aBOJCKHMX MaclopTax yKa3bIBaeTcCs
rpaduK BBIXOJA COPTOB IMIEOHS B 3aBHCHMOCTH OT IIMPUHBI BBIXOJHOMW IIETU
JIPOOWIIKY JIsl YCIIOBHO MPUHSATON XapaKTEePUCTUKH (TUTIA) TOPHOM mopoasl. [Ipu
BBIOOPE TEXHOJOTUYECKON CXEMBI IPOOJICHUS YUYUTHIBAIOT TUII epepadaThiBaeMoi
TOPHOM MOPOJibl. TaKMX OCHOBHBIX THUIIOB TPH:

| - ox;HOpoaHBIE  MarMaTM4ecKUE€ TOPHBIE  MOPOJbl  (TPAHHUTHI,
JTUOPUTBI,CUEHHUTHI U JIp.) C TIpeAesoM npoyHocT npu cxatuu 600 Mlla u G6oinee.
[Topoibl YMCThIE WK 3arPsI3HEHHBIE JIETKOIMPOMBIBUCTHIMU BKIFOUECHUSIMU.

Il - mpouHble OAHOPOJIHBIE OCAOYHBIE MOPOJIbl (M3BECTHSIKH, TOJOMHUTHI U
Ip.) ¢ mpeaenoM npounoctu npu cxatun 60-200 MIla u 6onee) HE3HAYUTEITHHO
3arpsi3HEHHBIE.

1l - neomnopoansie cmabbie mopoasl (10-150 MIla) u 3HauKMTENHHO
3arps3HEHHbIE TPYIHOIIPOMBIBAEMbIMHU 3arPSI3HEHUSMH.
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Puc 3.1a. CxeMu1 ApoGNEHUS: Puc 3.16. IMpocreitmuit ipodUIbHO-
I, 11, 111 — ogHoO-, NBYX- U TpeXcTaaniiHbIE, COPTHPOBOYHELIH 3aBOA!
1 — rpoxot; 2 — KoHyCHas APOOHIKa; | — nipyeMHELi OyHKep; 2 — nUTaTeb;
3 — wekoBas ApobuiKa; 4 — Bankosas 3 — npobunka; 4 — NEHTOYHbIE TPAHCNOPTEPHI;
npobunka 5 — rpoxor; 6, 7, 8 — OyHKepa [1si MEIKOTO,

CPE/IHETO M KPYTTHOTO MPOAYKTOB APOBIeHHS

Kauecmeennvle u konuuecmseennvle cxemvl OpobIeHUs.

C nenbio o0erdeHns pa3padOTKH TEXHOJIOTHYECKOTO MPOIIECCa COCTABISIOT
KOJIMYCCTBCHHBIC W KAa4eCTBCHHBIC CXEMbI JpoOscHusA. KomudecTBeHHas cxema
MOKA3bIBAET TEXHOJIOTMYCCKYIO IOCIICIOBATEIIBHOCTh JIBMDKCHHMSI KaMCHHBIX
MaTEpHUAJIOB PA3IMUHBIX Ppakiuii (B %) B mpolecce nepepadoTKyU TOPHOM MacCHhl.
Ha puc. 3.2 mpuBezeHa KOJIMYECTBEHHAs CXeMa OTKPBITOM ABYXCTyNEeHYaTON
nepepaboTKH rOpHON Macchl Ha 1iebeHb. Kak BUIHO U3 cXeMbl, Ha KOJIOCHUKOBBIH
OTJIEIUTENIb U3 Kapbepa MOJAeTCsl ropHas Macca KycKaMu pa3MepoM He OOoJbIie
650 mMm. Ilpu coptupoBke otaensercs 5 % dpakuuii pazmepom Menee 70 MM, He
tpeOyromux npobnenusi. OcrtanpHbie 95 % dpakumii pazmepom 650-70 Mm
MOCTYMAIOT B APOOUIIKY IIEPBUYHOIO APOOJICHHS, KOTOpas repepadaThiBacT UX Ha
¢pakiun menee 130 mm. Ilocie mpoceuBanust Ha rpoxore 60 % dpaxuit
pazmepom 0-70 MM MOCTYMarOT Ha OKOHYATeNIbHOE TpoxoueHue, a 35% dpakimii
pasmepom Oosee 70 MM IpoOsTCS Ha BTOpoH JapoOuiike a0 pazmepoB 0-40 MM u
Jlajiee Ha TPOXOT MOCTYMAIOT JJIsl OKOHYATEILHOTO TPOXOYCHHS.
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. 0%, !
70-650mMm
0-70mn l 95%
W z_l _— Puc 3.2. KonuyecTBeHHas cxema
N T OTKPbITOIO ABYXCTYI1€HYATOro
P ApobaeHUs IeOHS:
270mm | — KOJIOCHUKOBBIHM OTAENUTEND;
O - 2 — IpOBUIIKA MEPBMYHOro APOBIeHMS;
5 ‘%ﬁ“ 0-40mn 3 — rpoXoT NpeaBapuTEIbHOIO Paccesa;
\ i 35% 4 — npobuyka BTOPUYHOro NpobiieHUs;
.................. I ——— 5. PO BRI ETEAENORS pREEeE
0-10mm10-20MmM| 20-40nin 40-70Mu

13% | 17% 32% 38%

bbb

P~ aaaan O 1
gw 2 Puc 3.3. KayecrBeHHasi cxeMa gpoOIeHuUs
é\ : eOHs:

1 — 3arpy304Hblif OyHKep; 2 — MUTATENb;
%’ 3 — KOJIOCHUKOBBI# OTNENUTEIND;
4 4 — 1exoBasi JpoOWIKa NIEPBUYHOIO
| /// 5 IpoOJieHUs; 5 — rPOXOT NpeABaPUTEIBHOIO
e 7 pacceBa; 6 — TpaHCIIOpTEpHI;
} g 7 — KOHyCHas ApoOMIKa BTOPUYHOIO
= S<r=

= JIpoOyieHHus;

m":‘n‘l;‘gfy 8 — rPOXOT OKOHYATEILHOTO Paccesa;

\ 10 10 9 — 6yHKepsI; 10 — cK1ansl

I | ﬂ% e

B pesynbrate mpoceuBaHus 1IeOHS TONYYarOT (PpaKkuu 3aJaHHBIX
pasmepos:0-10, 10-20, 20-40 u 40-70 mMm. KadecTBeHHas cxema ITOKa3bIBaeT
TEKHOJIOTHYECKYIO TOCIIEI0BATENbHOCTh JIBUKEHUS KAMEHHBIX MAaTE€pUaliOB OT
arperata K arperaty JUisl TOJyYeHUS TMPOAYKIIMH 3aJaHHOTO (PaKIHOHHOTO
cocTaBa M B 3a7laHHOM KosnuecTBe. Ha puc. 3.3 npuBezeHa KkauecTBEHHasi cxema
IBYXCTYNEHYATOro  ApoOJieHHss  KamMeHHOro  matepuana. OObeauHeHue
KOJMYECTBCHHOM W KA4YeCTBEHHOH CXEM TMPEJCTaBISICT CO0O0M  OOIIyrO
TEXHOJOTHYECKYIO CXEeMY Ipoliecca nepepadoTku ropHoit maccel. Ha puc. 3.4
MOKa3aHa TEXHOJOTUYECKass CXeMa OTKPBITOTO JBYXCTYIEHYATOTO IPOOICHUS
TOPHOW Macchl Ha TMIeOCHb Ha TMEPEABUKHOW yCTaHOBKE. bByTOBBIN KameHBb
pasmepamu 340 MM JIOCTaBISIOT W3 Kapbepa aBTOMOOWIISIMM CaMOCBAJIAMHU U
3arpy»katot B OyHkep. ['opHas macca 1o miacTHHYaTOMY NMUTATE 0 MTOCTYyaeT Ha
KOJIOCHMKOBBIN OTAEIUTEND U pa3aessieTca Ha ase rpynnsl. @pakuun 70-340 Mm
IpOOSITCS HA TMEPBUYHOW IIEKOBOW ApoOmike mo pasmepoB 0-70 mm, 3arem
nmocTynarT Ha Tpancnoprep. Ciona ke mogarot ¢gpakuuu 0-70 MM, MpOIIESAIIHES
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0e3 JnpoOiieHHsT 4Yepe3 OTACIAUTeNb Bce 5TH MpoIecchl BBHIMOJHSIIOTCS Ha
CaMOCTOSTEIILHOM arperare MepBUYHOTO APOOJICHHUS .

B Hacrosmiee Bpemst BO3pOCIN MOTPEOHOCTH CTPOUTENIHCTBA B YUCTOM IIEOHE
u rpaBuu. OnHAKO pa3pabaThiBacMbie B KaphbepaxX KaMEHHBIC MaTepHabl MOTYT
OBITH 3arps3HEHBI MBLICBATHIMU YaCTHIIAMU M TJIMHOW. JIJIS ynajaeHUs MEITKHX
YJaCTHI] MPUMEHSIOT CYXyI0 U MOKpPYI O4HMCTKYy. Cyxas OYHMCTKa CBOJMTCS K
HECKOJIBKHUM MIEPETPOXOUCHHUSIM U OTIEICHUIO PPAKITUI ¢ pa3MepoM YacTHI] MCHEe
3 mMm. OmHako oHa Manod3(QeKTHBHA: TIMHUCTHIC YACTHUIBI HE YAAISIOTCS C
MMOBEPXHOCTH ApOOJICHOr0 MaTepuaia. [103ToMy OCHOBHOW MpUEM OYHCTKUA OT
TJIMHBI - BOAHAs TIPOMBIBKA. B  MECTOpOXICHHSIX HW3BEPKECHHBIX U
MeTaMOp(PHUYECKUX TOPOJ TIUHUCTBIC BJIOKEHUS OTCYTCTBYIOT, IO3TOMY B
TEXHOJOTHYCCKUX  OMepanusx TNepepabOTKM  TaKUuX TOPOJA  TPOMBIBKY
IpeIyCMaTPUBAIOT TOJBKO TIPH 3HAYUTEIBHOM COJICpKAHUHM IBIJICBATHIX U
TJIMHUCTBIX YacThil. [Ipu qpoOieHnr TOPHOW Macchl IVIMHA HE pa3pyliaeTcs 10
COCTOSIHHSI, B KOTOPOM €€ MOKHO YAaluTh C OTCeBOM. lIpu3HaHO, 4TO JydIee
KayeCTBO OYUCTKU JOCTHTAeTCs IMPOMBIBKOW ImIeOHs Bojoi. IIpu rpoxodeHHm
ne0eHb MPOMBIBAETCS HA KAXKJIOM CHTE, a 3aTeM 00E€3BOKHUBACTCS IPOCYIITKOM.

6)

p—
=
N

25°75MMm

Puc 3.5. CxeMBbI NpOMBIBKM MaTe€pHAJIOB:

a — Ha BUOpOrpoXoTe ¢ pasfeneHueM Ha ppakuum; 6 — Ha BUOpOMOIJiKe;
1 — Opni3rana; 2 — BUOGPOrpoxoT; 3 — OyHKep; 4 — MPOMBIBOYHBIN XKeN00;
5 — cOOpHHMK 3arpsi3HEHHOM BOMBI; 6 — BUOpaTOp.

CreneHb MPOMBIBAEMOCTH MaTepHaja OIEHUBAIOT 10 YICIBHOMY PacXojy
SHEPIUH Ha ATy oreparuio (Dyx ):

Ayn = E/ I
riae E - saeprus, KBr-4., HeoOxoaumas 11sl IpOMBIBKH €UHUIIBI MaTepraia (M3);
IT - mpoW3BOAUTENBHOCTP MOEYHON MamuHbl, M3/4. B 3aBHCHMMOCTH OT
BEIMYMHBI Dyn MOXHO BBIOpaTh THI TMPOMBIBOYHON MamuHbL. Jlerko
MPOMBIBAEMBIEC MAaTE€pHUajbl, HA MPOMBIBKY KOTOPBIX PACXOIYETCS MaJI0 SHEPIHUH,
MOT'YT OBITh TPOMBITHI Ha MPOCTHIX IJIOCKUX BHOPOTPOXOTAX.
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JUiss  TpyAHO TPOMBIBAEMBIX MATEpUAIOB HEOOXOAMMO MCIOJIb30BAThH
CIIOHBIE TPOMBIBOYHBIE MAallUMHBI C 00Jie€é HMHTEHCHUBHBIM BO3ACHCTBUEM.
D¢} pexTBHOCT MPOMBIBKM BO3pPACTAET C YBEJIIMYEHUEM pacxoia BOJIbI, OJJHAKO,
ATO MPOUCXOIUT A0 HeKoToporo mnpenena. CylecTBYIOT AOMNOJIHHUTEIbHbIE
crnocoObl: 1) TOBBIIEHWE TEMIIEPATypbl BOJbI, YTO CHOCOOCTBYET Ooiiee
WHTEHCUBHOMY PAaCTBOPECHMIO BEIECTB, CBS3BIBAIONIMX TJIUHUCTHIC YACTHUIIBI; 2)
n00aBiIeHUE 3JEKTPOJIUTOB, BCIEJACTBUE YEr0 OCIA0JICHUE CBS3M YACTULL MEXIY
coboti erie 6oJiee Bo3pacTaeT. ITO OOBSACHSIETCS TEM, YTO TJIMHA CTAHOBUTCS OoJiee
IIOPUCTOM, MEHEE TUAPOCTOMKOWHM Jierue aucrneprupyercs B Boje. Ilpu pacxone
anekTponuTa A0 1% B pacuere Ha CyXyl MaccCy IJIMHBI BpeMsl €€ pa3MbIBa
cokpamaercs B 1,5-2 paza. BeiOop cpeAcTB MPOMBIBKM 3aBUCUT OT KPYIMHOCTH
IPOMBIBAEMOT0 MaTepHalia, €ro TBEPAOCTH, CTENEHH 3arpsA3HEHus, TpeOoBaHMU
TV, I'OCT x roroBoit npoaykuuu. [[poMbIBKa 3HAYUTENBHO YAOPOKAET TOTOBYIO
OPOAYKIHUIO, TO3TOMY JUJIl KPYNHBIX (pakiuil ee OOMycKaroT TOJbKO MpH
000CHOBaHHBIX TpeOoBaHUsAX. CxeMbl MPOMBIBKM MaTepUajoB MOKa3aHbl Ha PUC.
3.5. Ilpu mnepepaboTke TpaBUHHO-NIECUAHON CMECH, 3arps3HEHHON JIETKO
IPOMBIBAEMBIMU BKJIIOUCHHSIMHU, UCTOJB3YIOT MPOMBIBOYHBIE BHUOPOTPOXOTHI C
OJIHOBPEMEHHBIM pa3/IeJICHHEM MaTepuana Ha HyXHble (pakuuu (puc. 3.5a).
OddexTuBHA TaKkKe COPTUPOBKA M OOOTralieHUEe TPaBUHHO-TIECYAHON CMECH ¢
NOMOIIBI0 BUOpaMOHHON MoOMKH (puc. 3.50). BuOpauuonnasi Molika cBepxy
UMEET JIBa OTKPBITHIX NMepHOPUPOBAHHBIX KeN00a ¢ OTBEPCTUSIMU AUAMETPOM 15
MM. Mexy kKenobamMu KEeCTKO KPEemuTcs BUOpaTop, Bajl KOTOPOIO COEIUHEH C
IPOMBIBOYHBIMU >Keino0aMu. Bcesi cucreMa moaBemIMBaeTcsi K paMme CTalbHBIMU
TpocaMu ¢ npykuHamu. Haj xeno0aMu mapasiieibHO UM PacloioKeHa CUCTeEMaA
TpyO ¢ Opbi3rasamu. BuOpPOMOWKY YCTaHABIMBAIOT C HEOOJBITUM YKIOHOM B
CTOpPOHY BBITpY3KM Marepuana. llepexg BbIXOJOM Marepuan AOMOJHUTEIBHO
IPOMBIBAETCS M 00€3BOXKMBAETCS. 3arps3HEHHash TIMHOM BOJAA YXOAHUT dYepes
oTBepcTUsi AHuIa B cOopHuk. Bompl pacxoayercs 0,70-0,90 m3/a ma 1 w3
ucxogHoro Marepuana. C yBEIMYEHHEM KpPYIHOCTH MaTepuaia IpONMyCKHAs
CIIOCOOHOCTh MOWKHM yBelMYMBaeTcs. Takas mpoMbiBKa Oosee ddekTuBHA, YeM
KOpBITHAs MOMKA.

Tuopasnuuecxoe obocawenue (kraccugurayus)

[MunpaBnudeckue KiaccuPUKATOPbl OTHOCAT K TPYMNIE TPaBUTAIMOHHBIX
arrnapaToB, B KOTOPBIX BOAA CIYKUT CPENOH, pa3IeIIAIOIIE 3€pHUCTBIN MaTeprall
Ha copTa TO KpymHOCTH dacTull. lIpumep BepTHUKaIbHOTO KiaccupukaTopa
npuBeieH Ha puc. 3.6. Ilponecc ruapokiaccupukauu NPOUCXOIUT CIETYOIMIUM
obOpazom. IlecuanorpaBuiiHyto cMeCh MOJAIOT B KiacCU(UKATOP Yepe3 HUKHHM
napy0oox 6, u, mpoias auddy3op 3, oHa TOCTyHaeT B 000TaTUTENBHYIO KaMepy 2,
IJIOIIA/Ib CEUEHUsS] KOTOPOM HAMHOIro OOJIbllIE€ IJIOIMIAJM BEPXHETO CEUYCHUS
muddyzopa. TlosToMy CKOpPOCTH BOCXOJSIIETO TOTOKA CMECH 3HAYUTEITHHO
YMEHBIIIAETCS, YTO BJIEUET 3a COOOW BhIMaJeHUE HaWOoJee KPYMHBIX YaCTHII,
KOTOpbIE MOMAJAl0T U3 000TaTUTENbHOW KaMmepbl 2 B KIACCUPUKALMOHHYIO 4.
Knaccudukanmonnas kamepa pacrnoyioxkeHa Mexay auddy3opom 3 u BHEUIHEH
000J104KOM anmapara.
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B xnmaccupukanmonnyro kamepy 4, B HIDKHIOIO €€ 4YacTh, MOJAIOT U3
BOJIOHAIIOPHOW OalllHU YUCTYIO BOJY IOJ HAmopoMm uepe3 matpybok 5. Bopga
o0Opa3yeT B KaMepe BOCXOSIIHUNA MOTOK, B KOTOPOM MaTepHall pa3AelsieTcs Mo
3aJJaHHOMY TPaHUYHOMY 3epHY. YacTuilbl mecka, CKOPOCTh MaJeHHs] KOTOPBIX
MEHBIIIE CKOPOCTH BOCXOJAIIETO MOTOKA, Yepe3 BEPXHUN CIMBHOUN KOJIIEKTOP 1O
Tpyoe 1 oTBomsATCS B TUIaM, a KPYMNHBIA MPOMYKT, BBINABIIUN U3
KJIaCCU(PUKAITMOHHON KamMephl 4, 00€3BOKMBACTCS M TPAHCTIOPTHPYETCS Ha CKIIAI.
Taxkas runpoknaccupuKanus MO3BOJSIET pa3AeTUuTh MaTepral Ha ABa pa3Mepa 1o
OJIHOMY TPaHUYHOMY 3€pHYy. ['panuna pazaenena B npeaenax ot 0,5 10 3 mm.

Oboeawenue webHs no popme 3epeH.

[e6enp KyOOBUIHOW (GOPMBI IOTYUYAIOT HA BUOPOTPOXOTAX C MIEICBUIHBIMH
CUTaMH, TpaHyJSIIHe MeOHs B POTOPHBIX APOOMIKAX YyAapHOTO ICHCTBHS U B
O0apabanHbIX rpanyisTopax (puc. 3.7). lomydenue KkyooBHUIHOTO 11€OHS MOKa3aHO
Ha puc. 3.7 a. O6oramenue meOHs B 0apabaHHOM IpaHyJISTOPE COCTOUT B TOM, UTO
npu BpamieHuu OapabaHa TPOAYKT KPYMHOCTHIO a0 150 MM 3axBaThIBaeTCs
JoTIaTKaMu B IoJHUMaeTcst HaBepX. He mocTturas BepxHei Touku 6apabaHa, KyCKH

maJaar0T BHU3 HA clion mMartcpuala.
é DNpoSwaka KCA,

I-20mm +20mm *

s Npobwaxa KM @
— 7 1 t_

OrSmm 5= 10Mm 10-20mm

ToToe it npoaykT j

b
Puc 3.6. CxeMa NpoMBIBKM H KIaCCHOUKALIMM Puc 3.7. Cxema oforanieHus niedus
NnecyaHO-TPaBHIHOMH CMECH B BEPTHKATBHOM o opMe 3epeH B GapabanHOM
raapokIaccudurarope rpaHyasaTope

B mporecce mnepekaThiBaHMS M TAJCHUS KYCKOB TOHKHE JICIHIaJHbIC 3€pHa

pa3MenbYaroOTCs, Pa3aMbIBAIOTCS, OCTPHIC Kpasi MEOCHOK 00JIaMBIBAIOTCS, BCIICACTBUE
4yero ux ¢popma yrydiiaercs.
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l HcexopHuit npoaykr

Puc 3.7a.
TexHomoruueckast cxemMa
NOJy4YeHUs: KyGOBUAHOIO
1EeOH:

| — KOHyCcHas IpoOUIIKa;
2 — IBYXCHTHBI IpOXoT;
3 — LeHTpOOEeXHaA
Apobuika;

4 — TPEXCUTHBIH rPOXOT.

P A,

VAl A

r
. Byl
V”’””’

0-dmm 4-6,3Mm 6,3-10mM 10-20mm 20~40MMm

Obozawenue webHs u 2pagus no NPOYHOCMU.

OO6oramienue MeOHs ¥ TPaBUs MO0 TPOYHOCTH OCYIIECTBIISIOT B OTCaJ0YHBIX
MalllMHAX U C TIOMOIIBI0 MEXaHUUYECKUX KiIacCu(UKaTopoB. MuHepaabHbIE 3epHa
pPa3TUYHON MPOYHOCTH MMEIOT Pa3HyIo IJIOTHOCTh. [Iporecc pasneneHusi Takux
3€pEeH B MOIMEPEMEHHO BOCXOJIAIIEM W HHUCXOJSIIEM TOTOKE BOJbI HA3bIBACTCS
OTCAJIKOM M €ro OCYHIECTBISIOT B OTCAJOYHBIX MamnHax (puc. 3.8). Mexanusm
pa3ziesieHHs 3€peH M0 IIIOTHOCTH B OTCAOYHBIX MAlIMHAX BEChbMA CIIOKEH, U €r0
PE3yNbTATHl 3aBUCAT OT MHOTUX (DAKTOPOB (YACTOTHI U aMIUIMTYAbI MYyJIbCallUU,
(bOpMBI 3epeH, TONIIUHBI CII0s, PA3HOCTHU TUIOTHOCTEH pa3eisieMbIX MaTEPUAIIOB).
Pacciioenne martepuana B OTCAaJOYHBIX MAIIMHAX IPOUCXOJHUT B YCIOBHUSAX
CTECHEHHOrO mnajieHus 3epeH. [Ipu oTcanke cMecu 3epHa pa3IMYHbIX IJIOTHOCTEHN
Pa3phIXJIIIOTCA MPU BOCXOAsIIEM MOTOKe. [Ipym HUCXOnsIIEeM NOTOKE BOJbI
IPOUCXOAUT B3aUMHOE CMEILIEHHE 3€PEH C Pa3IMYHbIMU INIOTHOCTAMU. [IpoaykT,
COOTBETCTBYIOIIUN ['OCyapcTBEHHOMY CTaHIApPTy, MOYKHO TIOJYYUTb, €CIHU
KOJIMYECTBO 00O0raiiaeMoro mMaTepuaia ¢ CoJep)KaHHeM ClIaObIX pa3HOCTEW He
npesbImaet 35 %.

Oo6oramenne Ha MexaHnmueckoM kiaccudukarope (puc. 3.9) ocHOBaHO Ha
y4eTe pa3Myuusl YOPYruxX CBOMCTB KaMEHHBIX MATEpHANIOB MpPU HX YyIAAPHOM
B3aMMOJICUCTBUH C TBEPJOW (METANIMYECKON) MOBEPXHOCThIO KiaccudukaTopa.
[Ipu ynmape meOGEHOK C OJMHAKOBOW CHIJIONW 00 CTaJbHYIO MOBEPXHOCTh, OHU
OTCKaKMBAaIOT OT HEE Ha Pa3IMYHbIC PACCTOSHUS, UMEIOT Pa3IMYHbIE TPACKTOPUU
¥ yroi majieHus B 3aBUCHUMOCTH OT WX MpouHocTH. Kiaccudpukatop paboraer
3¢ (HEeKTUBHO TP yCIOBUH, €cli (PPaKIIMOHHBIN eOCHB Yepe3 TEUKY M01aeTCs B
omnuH psaxg  (MoHocimoeMm). Ecmm  kmaccudukaTtop  mMeeT  HECKOJIBKO
MOCJICTOBATEIFHO YCTAHOBIIEHHBIX 0apabaHoB, TO Me0eHb MOXXHO COPTUPOBATH TIO
MIPOYHOCTU HA HECKOIBKO (PpaKIUd.
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55 Puc 3.8. Cxema
oboraileHus edHa
(rpasusi) B OTCaJOYHOIA
MaluHHeE:
| — nenTouHLI KOHBeElED
IUIsI NoaaYH MarepHana
4 B OyHKep; 2 — DyHKep
MaTepuana;
3 — NOTKOBHIHA KayaloLMica
NMTaTeNb )14 3arPY3KH
OTCANOYHOH MAalllUHE
4 — oTcagouHad MAaLIMHE;
5 — 06e3BOXHBAIOLWIMA
BHUOpALIMOHHBIH I'POXOT;

5
2
),
{! 6 — npuaMoK Ans cbopa
¥ | R_}\ I — p p
N

MEJKHMX JaCTHL H NnecKa,
I 7 — Hacoc.

// // /// // ////// 3 o PALILLE, ey Alr PALLIAL, e l‘>\ll /\:l"
Puc 3.9a. Cxema Puc 3.96. M3buparensHoe 00orameHe KaMEHHBIX
oboraiieHns webHsa MaTEpHanos HA MEXaHHYECKOM KIaccuUKaTope
rpaBys Ha MéXaHUYEeCKOM (cenaparope):
KiaccugHKarope: 1 — OyHKep; 2 — mHTaTENb; 3 — Teuka; 4 — BOpOHKA WA
1 — Taxxenpie 3epHa; MaTepHana MOHMXEeHHOH NPOYHOCTH; 5 — TO Xe,
2 — nerkme 3epHa; MOBLIILIEHHOM MPOYHOCTH; 6 — KiaccHMHUMPYIOLLKH
3 — TpaHCNOpPTED GapabaHn; 7 — TpaHCIOpPTepHI; 8 — 3NeKTPONBHUTATENb.

T'enepanvHuvie nianvi Kamueopooburbhsix 3a60006 (K/13).

Br16op 1utomnaaku u npoeKTupoBanue reHepanbaoro mwiana K13 nposonsr ¢
y4eToM KiumaTa, peinbeda MECTHOCTH, OKpyXKaromed 3actpoiiku. [Ipumep
redruiana KJI3 mpuseaen va puc. 3.10. [Inomaaky 3aBoga BEIOUPAIOT C YYETOM €€
paclIMpeHusi B IEPCIIEKTHUBE.

AJIMUHUCTPATUBHO-XO3SUCTBeHHBIE oOTAeabl KJ/[3 W Kuible TopojaKu
pacnionaratoT Ha pacctogHuu ot Hero 500-1000 m. Ha camom KJI3 ero mexa c
MOBBIILICHHBIM BBIJICJICHUEM MBUIM PACHOJAral0T Ha MOABETPEHHOMW CTOPOHE IO
OTHOMICHHIO K TIOMEIIEHUSM, B KOTOPBIX pabOTAOT 11011 (KOHTOPA, JTabopaTopus,
momaaka orabixa v ap.). Ckiaasl rOTOBOW MPOAYKIMU pa3MENIaloT ¢ y4eToM
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3 ()EKTUBHOTO  HCMONB30BAHUSA  KEJIE3HOJOPOXKHBIX W aBTOMOOMIIBHBIX

MOTPY304YHbIX MMyTeHl U MIomwanok. [Ipy pelienny reHmniana ucroib3yoT TUIIOBbIE

TE€XHOJIOTUYECKHUE CXEMBI IepepabOTKH U 00OraluieHusl KAMEHHBIX MaTepUasoB.
lIpouzeoocmeo dpobreHo2o necka.

HckycCcTBEHHBIMU Ha3bIBAIOT TMECKH, MOJIYYEHHbIE APOOJIEHUEM TOPHBIX
nopoA WiIM nepepaboTkol oTceBoB. WX momyyaroT myTteM JApoOJieHus
U3BEP>KEHHBIX, METAMOP()HUUECKUX WIIA MPOYHBIX KAPOOHATHBIX OCaJ0YHBIX MOPO/]T
(c mpounocTrio HE MeHee 60 MIla) B pa3nuyHbIX APOOMIIKAX.

D (P {=—=r% o) %) j . ]

b s o e

Pue 3.10. lenepanshbiil mnas rpasniino-necyanoro KJ13
C PAIISNLHON BELIaYed Mpaera ¥ mecKa,

1 — noxapHeIi capaii;, 2 — KOTENBHAA, IYIU W Tapaepod;

3 — KAl TOTHMEd, MACTA;

4 — oTAsnsHNe NepRHYROre fpolleHus; 5 — TpatcnopTep;
6, 14, 15, 23 — meperpysounsie yIas, 7 — mabopaTopHa;

8 — KOHTOPE H OHCNeTHEpCKan, 9 — TyaneT, 1
10 — maomagKa OTORXNA;

11 — PMM,; 12 — cecnan mebns,

13 — norpysoutt# GyHKep Ang asTomoGumei;

16, 22 — nyaeT ynparneHHA;

17 — oTEeneHKe BTOPHYHOTO LpobaeHHA, MPOMERKY, CODTHRORKH,
18 — Tpancnoprep; 19 — oxpana; 20 — cknan necka,

21 — yaen MorpyIkH Ha #eTesHoNopoRHEE IIATHopME;
24 — cEnaa rpaBuN;

25 — WeAeIHOADPOMHEH TYTIHE.

[lecku, momydeHHbIE TPOOJICHHUEM B POTOPHBIX M MOJIOTKOBBIX JPOOHIIKAX,
colepKaT MHUHHUMAaJbHOE KOJIMYECTBO JewmaaHbix 3epeH (o 4 %). Ilpu
M3MEIbYCHUHU B CTEPKHEBBIX MEJIBHUIIAX UX J0JIS1 B TOTOBOM MPOJYKTE IOCTUTAET
10-12 %. Beicokwuii mporeHT Jemaaabix 3epeH (1o 40 %) comepKUTCsi B MecKe
MOCJIC BAJIKOBOW M KOHYCHOW IpoOMiIOK. boiee mmpokoe mpuMEHEHHE HaILIA
CTEp>KHEBbIE MEJbHUIBI. OHU OTIWYAIOTCS MPOCTOTOM B IKCILTyaTalMu (MOXKHO
OBICTPO 3aMEHUTh M3HOCUBIIMECS APOOAIIME AeTaiu). TexHoJoruyeckas cxema
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MPUTOTOBJICHUSI JAPOOJIEHOTO MeCKa C MPUMEHEHUEM CTEP>KHEBOU MEIbHUIIBI
npuBeneHa Ha puc. 3.11.

- 2
- 8 SLAM, g P
m 1 Puc 3.11. TexHonory¥yeckas cxema

3 1| O7HOCTATNHOTO NPUTOTORMCHIHA
NpODIEHOLO 1ECKa:
4 | — nojaya ceipest; 2 ~ CrepiKHeBast
MENTbHU1A; 3 — rpoxoT; 4 — GyHKep;
5 7 g 5 — TpaHcroprep; 6 — KOMRpeccop;
-~ 7 - CHJIOBaA YCTaHOBKA,
N N— 8 — CHJIOCHI L1 TIECKa;
v | N - 9 — a3pokenod;

O J 10 — aBTOMOGHBL-CAMOCBAN.

N3menpuaTh TOpHBIE TIOPOJABI MOXHO JPOOJICHMEM C OTKPBITBIM U
3aMKHYTBIMU LHUKJIaMU. bojiee mMpoCT OTKPBITBIM IUMKI, HO TPU HEM TpYyJAHEE
KOHTPOJIMPOBATh KAa4e€CTBO MOJIydaeMOro mecka. Jlydiiee kauecTBO JOCTUTaeTCs
MPU3aMKHYTOM ITUKJIE (YMEHBIIIAETCS Mepen3MebueHre, Jydile KOHTPOIUPYeTCs
3epHOBOM cocTaB). B cTepHEBBIX MENbHUIIAX HU3MEIbYCHUE MPOUCXOIUT, Kak
IPaBUII0, MOKPBIM CIIOCOOOM, MOJy4yaeMble MPU ITOM MECKU OTHOCST K CPEIHUM
WIMKPYITHBIM. MaccoBasi 10151 3epeH KpynHee 5 MM He ToJKHa ObITh 60Jee 10 %,
NBUICBUAHBIX YacTull - He Oosee 1-2 %, rmunsl - He 6oiee 0,1-0,2 %. JIpobienslii
MIECOK HCMOJB3YIOT B OCHOBHOM Kak JT0OOABKY NMpPU MPUTOTOBIEHUU IIEMEHTO- U
ac(habTOOETOHHBIX CMECeH.

IIpouzeo0cmeo muneparbHbix NOPOUKOE 0151 AChHATbMOOEemMOoHa.

[To TexHosornueckon cxeme, MpuBeAeH Ha puc. 3.12, MOXKHO TOTOBUTH
aKTUBHPOBAHHBI W HE aKTUBHpPOBaHHBIN mopomok Ha KJI3. IlernecoobpasHo
MPUMEHSATh AKTUBUPOBAHHBIC IOPOIIKH: OHHM TMPAKTHYECKH HE CMayuBaIOTCS
BOJIOM, YeM YIIy4YIIAeTCsd WX TPAHCIOPTUPOBAHHE, XPAaHCHHE U MPUMEHEHUE.
TexHonorusi NPUTOTOBICHUS AKTUBUPOBAHHOTO MHMHEPAJIHLHOTO  MOPOIIKA
BKJIIOUAET CJICYIONIME ONEpaIliu: CYIIKa MUHEPAILHOTO TTOPOIIKA U €ro Harpes
no 120-140 °C; nmepemeniMBaHME C 3aJlaHHBIM KOJIWYECTBOM aKTHUBUPYIOIIEH
nob6aBku (ITAB wunmu OutyMm); m3menbueHue B miapoBoii MenbHuUIile. llleGeHb
pazmepom 20-40 MM JOCTaBJISIOT CO CKJIaJa OAHOKOBIIOBBIM MOTPY3UYMKOM Ha
MTHEBMOXOJIy B PacXoOJHbI OyHKep | W TapenpyaTbiM MUTATENIEM 2 TMOJAOT B
cymibHbIN 6apaban 3. [locne cymiku medeHs mocTynaeT B COOpHBINA OyHKEp 5, a
U3 HEero - B cMmecurenb 4. B cmecutenb HACOCOM MOAAIOT AKTUBUPYIOIIYIO CMECH.
[Tocrne TmaTeIbHOTO CMENTUBAHUS 1I€0CHb HAPABIISIOT B MIAPOBYIO MeTbHUITY 10,
r7ie MPOUCXOUT €r0 TOHKOE U3MesbueHue. V3 MebHUIbI MUHEPATIbHbBI TOPOIIOK
ITHEKOBbIM KOHBEHEPOM WM IMHEBMOTPAHCIIOPTOM MOJAETCS B OYHKEp WU
cutockl eMKOCThIO 300-350 1. 151 MpOM3BOACTBA MUHEPAIBHOTO MOPOIIKA KPOME
KJI3 opranusyroT crieriiaibHbIE 3aBOIBI MJIH 11eXa Ha ac(hambToOOCTOHHBIX 3aBOAX.
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B nmemsx 1oBBIIEHMS KadecTBa IIOPOILIKA IYTEM €Tr0  aKTUBALUHU
H@HGCOO6pa3HO CTPOUTL CTAOMOHAPHBIC 3aBOAbLI AJIsI LCHTPAJIUM30BAHHOIO
CHA0XXEHMsI CTPOMUTENHCTBA. MUHEpaIbHBI MOPOIIOK, HPUTOTOBICHHBIA Ha
3aBOAC, BCCraa 0oJjiee KaueCTBEHHBIA 3a CYET INPUMCHCHUA COBCPUHICHHOI'O H
MOIITHOT'O O6Op}7I[OBaHI/IH " CTpOroro CO6JIIOII6HI/ISI TCXHOJIOTHYCCKOr'o mmpouecca.

Puc 3.12. Cxema ripo13BoacTBa aKTHBUPOBAHHOTO MMHEPAIBLHOFO NOPOLIKA:

| — pacxoaHblit 6yHKep; 2 — TapenbyaThiil nuTaTenb; 3 — CYLUMAbHbIA GapabaH;

4 — onacTHOM CMecHTeNb; 5 — cOopHBbIi ByHKep; 6 — no3aTop; 7 — emkoctb wis [1AB;
8 — ycraHoBKa 115 00e3BOXUBAHKS M Harpesa OUTYMa;

9 — cernaparop 4 obecnbiTMBatolIas ycTaHoBKa; 10 — 1apoBasi MENTbHULIA;
11 — BUHTOBO IMHEBMAaTHYECKHHA Hacoc, 12 — CHIOCHBIH CKIIal, MUHEPaIBHOIO NOpOoILIKa.

CD crAama

Crnaowt comogoti npooyxyuu KJ/[3.

Cxnagpt Ha KJI3 ycTpamBaroT 1y pa3MenieHus NPOAYKLIHH TOCIe
JIpOOMIBHO-COPTUPOBOUYHBIX, MOSUHBIX U JPYTHX MPOLIECCOB U OecrnepeOoitHol ee
BbIIaun  moTpedutento.  [lorpy3o4Ho-cKIIagckoe  XO3SHCTBO -  BayKHas
cocTaBiisifonas cioxkHoro xozsiictBa KJI3. Opranuzamus W KOMIUIEKCHas
MEXaHu3alusl MpPOLECCOB Ha CKJIaJaxX CYIIECTBEHHO BIUSET Ha BCE TEXHUKO-
PKOHOMHUYECKHUE Toka3aTeau padborsr KJI3.

B o6meit croumoctu ctpoutenbeTBa 1'/[3 3aTpaThl HA COOpYKEHHE CKIIAIOB
coctaBisaoT 20-45 %.

OCHOBHOM XapaKTEPUCTUKOW SIBISETCS BMECTHUMOCTb CKJajga - OT Hee
UCXOJST TpPH TPOCKTUPOBAHMHM THUIMA W MEXAaHHW3AlMU MOTPY30YHBIX pPadoT,
OTIPEIEISIIONINX MTPOU3BOAUTENBHOCTh padboTel KJI3 1 pesxuM OTrpy3Ku TOTOBOM
MPOAYKIIHH.

Cxutazibl TOTOBOM MPONYKIMH KIACCHPUITUPYIOT:

10 cTO0cOo0y XpaHEHUs: OTKPBITHIC, 3aKPHITHIC;

o opme u TUIY COOpYyKeHHIt: KOHyCHBIE (puc. 3.13 a),

mradenpHbIe (puc. 3.13 6)

U ACTaKaJHO-TpaHIeitHbIe (puc. 3.14).

HaubGonee pacmpoctpanensl Ha KJI3 oTkpwiThie ckmanbl. IS KOHYCHOTO
CKIaza HeoOXoauMo OO0OpyIOBaHHWE, TO3BOJISIONICE H3MEHATHh BBICOTY cOpoca
Marepuana. EMKOCTh KOHYCHOrO CKJIaJa 3aBUCHT OT BBICOTBI KOHyCa M yria
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€CTECTBEHHOT0 OTKOca (o) MaTepuana (Hampumep, s cyxoro necka o = 30-35
rpaj, ans medHs-35-45 rpan).

) | A-A 3 o

Puc 3.13. CxeMel ck1an0B 11e0HA:
a — KOHYCHBIi; 6 — mTabeTbHBbII;
1 — pa3rpy34MK TOJKAIOLIETO TUNA;
2 — KoHBelep;

3 — MOBOPOTHBRIIL KOHBEMED.

Puc 3.14. Bune! ckiiagoB roroBoi
nponykimu KJ13:

a — OTKPBITEIA CKIan (KOHYCHEI);
© — 3aKpHITHIN TPaHIIEWHOTO THIIA

6)

Lok € 3CTaKamoi;
6,70 1 — xxene3HONOPOXHBIM rabapur;
7.05 2 — pa3rpy3o4yHas MalllMHa;
2 260 3 — NeHTOYHEII TPaHCIOTPED;
? 4 — npMeMHbIH OyHKED;
6 e -0,20 5 — aBTOMOGMTH-CaMOCBAJTHI;
A =34vCud 6 —3cTaKazma ¢ peleTyaThM
| SATRIAGS: F-1.90 Kene3066 TOHHBIM HACTUIIOM;
g & 4,80 7 — perucTpsl u3 Tpyo
* * IS 3MMHEro oforpesa;
I 32] s 8 — TpaHcHopTHad ranepes,
L‘""‘s,n“"l 9 — pasmennTeNbHbIE CTEHKH.

Hcnonp3oBanue  TPaHCHIOPTEPOB  TO3BOJISIET  OTCHINATh  IITabelnb
pazHooOpa3zHoit ¢opmbl. Tak, TpH HCMONB30BAHWU OJIHOTO TMEPEABIKHOTO
TPAaHCHOpPTEPA MaTEpUA  OTCHIIAOT B KOHYC, TOT K€ TpPaHCIOPTED,
PACMOJIOKEHHBIM Ha MEPEMEMIAIONIEHCs 10 PENbCaM TEJEXKKE, MO3BOJSET
oTchilaTh Marepuan B mpusmy (puc. 3.15). Ha cknagax misi morpysku
MHMHEPAIBHBIX MAaTEpPUAIOB B TPAHCIOPTHOE CPEACTBO ULIMPOKO HMPUMEHSIOT
pa3iuyHbIe OyHKEpa.
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OceHbl0, 3MMOW ¥ paHHEN BECHOW CBIITYYUI MATEPHUAII CMEP3AETCSA U IS €T0
PBIXJIEHUA II€pe] NOTPY3KOH B TPAHCIIOPTHBIE CPEACTBA WIIM BBIIPY3KH U3 HUX
IIPUMEHSIOT CIIEIUAIbHBIEC PBIXJIUTEIbHBIE MAILIVHBI.

3a mocieaHue rofpl B JOPOKHOM OTPACHM MOIYYWIIM PACHPOCTPAHECHHE
IPUPETHLCOBBIE BEEpHBIE CKIa bl IeOHS 00beMoM 15-20 Thic. M3 ¢ HHBEHTapHBIMU
TPAHCIOPTEPAMU.

CnocoObl OTTpY3KH TOTOBOM MPOAYKIMH W €€ B3BelMBaHuEe. ['0TOBYyIO
NPOAYKIHIO B 3aBUCUMOCTH OT MomHocTH KJI[3 m MecTta ero pacnonoxeHus
MO>KHO OTIPYKaTh Ha JKEJIE3HOAOPOKHbIN, aBTOMOOMIIbHBIN U BOJAHBINA TPAHCIIOPT.

B cootBercTBUH € TUIIAMU CKJIAJI0OB Pa3jIMYaOT TPU BUA ITOIPY3KHU:

TPAHCHIIOPTEPHYIO, OYHKEPHYIO W JKCKaBATOPHYIO (MM OJHOKOBIIOBBIMH
norpy3urkamu). lllebenb u rpaBuil MOXKHO TPY3UTh JIIOOBIM BHUJOM MAallUH;
OyTOBBI KaMEHb MOKHO I'PY3UTh TOJIBKO IKCKABATOPAMU U MOTPY3UHKAMHU.

Puc 3.15. Cxema paGoThl
mrabeneyKianymKa;

] — xomoBas TeNMEKKA;

2 — IIpUBOIHAs TENEXKA.

0-3(5) 6) 0-3(5)
lMNuapo ¥ emece Tuapo § cmecs
= | Cnus + = | Crywennas & [-'l-'lecxn
J THAPOIIIICEE Puc 3.16. ¥YnpolueHHas cxema
Teckn 5 .
Cane spx;;ﬂr:xc“n’éﬁ Knaccudukatmna nepepaﬁoﬂc}l OTXONOB:
1 f MEAbHHLE [ 11 obeasoxiBatine a — C BBIITYCKOM O,I[HOrl q]paK].[HH 3
Cas Lo 6 — c rpaHy/IsLUMeER IecKa.
J
Mecox

a)  0-20 6) 0-20 Puc 3.17. YcioxHeHHasa cxema

”P‘”'““al Boaa Boma repepaboTKy OTXONOB:

- g £ 2 [10-20[5-10 | 0-20 a — C npeABapuUTesILHOM
o 3 r
! 2% IIPOMBIBKOI1; 6 — C MPOMBIBKOM,
TpoXoCHHE OborawcHite COBMELLUEHHOM C TPOX0YEHHEM;
—————— . =
0-20|5-10{0-5 30293 [5-10F B — 0€3 MPOMEIBKHU C
3 ==} oforauieHueM Cyxum crnocobom
=3 o

= M MONYTHBIM NMOJYYEHHEM
S MMHEpPAJbHOTO TIOPOLLIKA.
HasenpicHue {(nomon)

[Tecox cmocobern 00pa3oBBIBATH CBOJBI B OYHKEpax, MO3TOMY €ro JIydile
TPY3UTh KCKaBaTOpaMu W TOTpy3drMKaMH. ECiu Mecok CyXxod B pslie ClydaeB

g
g
g
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yno0Ha MOrpy3Ka >KEJIe3HOJOPOKHBIX BaroHOB BCEMHU TpeMs crocobamu. Jliis
3arpy3kd aBTOMOOWJIEH-CAaMOCBAJIOB MpEANOYTUTENIbHEE OyHKEpa, HO HE
HCKITIOYAIOTCSl IKCKABAaTOPbl W MOTPy34MKH. bapku 1ernecooOpa3HO HarpyxaTh
JIEHTOYHBIMU TPAHCTIOPTEPAMH.

TpaHCOPTHYIO OTIPY3Ky COYETAlOT C MCHOJb30BAHMEM MNHTATENed U
CUCTEMBl TPAHCIIOPTEPOB, YCTAHOBJICHHBIX B MOAIITA0ENIBHOW M HA3EMHBIX
rajepesix. TpaHcopTHas OTTpy3Ka BBITOJIHA TIO CPAaBHEHMIO C JIPYTMMH BHUJIAMHU
st o0bIX ppakiuil meOHa u rpaBus Ha KJI3 ¢ KpyrioroanyHsiM pexumMom
paboTHI.

JIjist yueTa KoJIMyecTBa OTTpyKaeMoi MPOIYKIUH, a TaKKe ISl HCKITIOYEHUS
HEJOrpy3a W Teperpy3a TPaHCHOPTHBIX CPEJCTB Ha CKIIaJe JAOKHBI ObITh
KOHBEHEpHbIe, BarOHHbIE WJIM aBTOMOOWJIbHBIE Bechl. B psne ciydaeB Bech
1esecoo0pa3Ho pa3MecTuTh Noj OyHkepamu. B3pemmBaTh MOXHO UM Ha XOAY
3arpy»aeMblX BaroHOB.

XpaHeHue U OTrpy3Ka 0TX0JI0B Mpou3BoaAcTBa. OTX0Abl MOTYT 00pa30BaThCs
3a CUeT BBIICIAEMON W3 TOPHOM MOPOJBI MEpea MEePBUYHBIM WM BTOPUYHBIM
JIpoOJIeHEeM 3arps3HsIONed MeJloun U nociie apobnenus (puc. 3.16, 3.17). Ilpu
nepepaboTKe I'PaBUMHO-TIECYAHBIX MATEPUANIOB B OTXOAbl YAAJSIOT MbLJIEBATHIC
gactuibl (0,20, 0,15 MM). B HEKOTOpBIX cllydasiX B OTXOJbl MOXET YyIaIsAThCS
necok. UtoOwl He 3arpyxkath Tepputoputo KJI3, oTxo/b! nydiie cpa3y BbIBO3UTH
aBTOMOOWJISIMU-CAaMOCBajaMu B~ OTBaibl.  Jlns  3TOro  ycTpauBaroT
crenuaibHble TMOrpy304YHble OyHKepa, 00OpylIOBaHHbIE BHOpaTOpaMu, YTOOBI
UCKIIFOUUTH 3aBUCAaHHWE MaTepuasia. B psae ciydyaeB OTXObl BBITOJHO YAAIATH B
OTBaJIbl JICHTOUHBIMH TpaHcropTepamu. Otxonbl apoosenus 3(5) - 0,15 mm
UCITIOJIB3YIOT KaK UCKYCCTBEHHBIH MECOK.

Koumponv rauecmea eomoeoii npooykyuu u oyeHka 3¢@ekmusHocmu
pabomuel K/3.

KoHnTponps kauecTBa 1mieOHs MPOU3BOISAT B COOTBETCTBUHU C TPEOOBAHHIMU
neictByromux HopMaTuBHbEIX 10kyMeHTOB ([TOCT, CTB). ITpo6sr mebus na K13
OoTOMPAIOT U3 MOTOKA MEOHS Ha OTKPBITHIX CKJIagaX WK U3 OYHKEPOB (CHUIIOCOB).

Ot60p p0o6 U3 MOTOKOB MOMAJAETCS MEXaHU3AIMK U aBTOMAaTH3allUU, B TO
BpeMs Kak oTOOp mpo0 M3 HEMOABIKHBIX Macc MaTepuaia (mrabdeneif) BO3MOKEH
TOJIKO PYYHBIM CTIOCOOOM. Py4HO# c11oco0 MPUMEHSIOT TOIBKO JJIs1 KOHTPOJIbHON
MIPOBEPKU KAYEeCTBA MPU OTIPY3KE.

[Ipu xoHTpoOse KauecTBa npoaykuun Ha K/[3 npoBepstot:

COJIepKaHHE TJTMHUCTBIX YaCTHII;

dbopMy 3epeH U HATHMYHE JICTIAJIKH;

pasmep 1ieOHs;

POYHOCTH HA CIKATHE;

M3HOCOCTOMKOCTH IICOHS;

MOPO30CTOMKOCTD I1€OHS;

BJIQXKHOCTb.

Bce omnepaunn no koHTpoiro kadectBa mnpoaykuuu KJI[3 mnpoBoaut
nabopaTopus € LENbI0 ONPEIEICHHs] €r0 COOTBETCTBUS TEXHUYECKUM YCIOBUSIM.
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KonTposib mpoBOIAT Ha BceX 3Tamax HPOU3BOACTBA, TPAHCHOPTHUPOBAHUS U
XpaHEHHS.

Ha K/I3 00mb1110M MOIIHOCTH KOHTPOJbHBbIE PYHKIUMHU BO370keHbl Ha OTK
(OTmen TEeXHUYECKOrO0 KOHTPOJIS), KOTOPBIM TakKe KOHTPOJIHUPYET KayeCTBO
TOPHOM MacChl, MOCTYIAIOLIEN U3 Kapbepa.

B cooTBeTcTBUM C AEHCTBYIOMIMMH CTaHIapTaMHU KOHTPOJIb KauecTBa MICOHS
MOAPA3ALIAIOT Ha MPUEMO-CIATOYHBIN (€KeTHEBHBIN) U IEPUOIUUECKHUH.

Ha roroByto mnponykumio OTK cocraBnser mnacmopT jaabopaTOpHBIX
UCIIBITAHUM U OPOPMIISIET TOKYMEHTaMH aTTEeCTAIMIO MMPOAYKIIUHU 110 KaUueCTBY.

[Tokazarensimu 3xoHOMUYEecKOU dPpdexTuBHOCTH paboThl K13 sBistoTCs:

yJIeJIbHBIC KaUTAJIOBIOKEHHS (CTOUMOCTh OCHOBHBIX (DOH/IOB) HA €AUHUILY
MPOAYKINH;

yAEJbHBIE MOIIIHOCTH JABUTATENICH HA €IMHUILY TPOAYKIINH;

yIEJIbHBIC YHEPro3aTpaThl (JIEKTPOIHEPTUH, Ta3a, Ma3yTa, CKATOTO BO3IyXa)
Ha €JIMHUILY TTPOTYKIIUH;

TPYAOBBIE 3aTpaThbl B YEJIOBEKO-4acaX Ha MPOU3BOACTBO  €IMHUIIBI
MPOIYKLHN;

CTOMMOCTH €JUHUIIBI TTPOTYKITUH.

Yka3zaHHbIE MMOKa3aTEIW MOKHO MOJIy4aTh M aHAJIM3UPOBATH KakK MO 3aBOJY B
1[EJIOM, TaK U MO OTJAEIbHBIM €T0 1IeXaM.

B kauecTtBe utoroBoit oboobmaroment onenku dpdexktTuBHoctTu gannoro KJI3
IPEANOUYTUTENIHO TOJYYEHHBIE MOKA3aTENN €ro JEeATeIbHOCTH CpPaBHHBATh C
0a30BOIl MOJIENIBIO - JEHCTBYIOMIMM MEPEIOBBIM MPEANPUATHEM WU TUIIOBBIM
npoektoM. llenecooOpa3Ho Takke MpU CpaBHEHUH BapUaHTOB 3(HPEKTUBHOCTH
MexaHuzanuu Ha KJ/I3 mpous3BoauTh pacyeTsl MO MNPUBEACHHBIM 3aTpaTaM Ha
obmuit 06bem npoxykiuu npeanpuaTus (303 ):

P
H30K3,Z[ == CO + KT—E
r

rae C, - cebecTOMMOCTh MPOAYKIINH, HCUUCTICHHAS! HA TOJJOBYIO

npousBoauTenabHocTh KJI3;

K - xanuTanpHble BIOXKEHUA HAa MexaHu3aiuio KJI3;

I1., T, - COOTBETCTBEHHO rof0Bas MPou3BoAUTEIbHOCTh K/[3 1 uncio yacos
paboThI BeayIeil MaluHbl (IEPBUYHON JPOOUIKN).

JIyumium BapuanToMm mexanuzanuu KJI3 sBisieTcs BapraHT ¢ HAUMEHbBIINM
pa3MepoM NpUBEACHHBIX 3aTparT.

Oxpana mpyoa na K/{3.

Obecnieuenue 370poBbs 1 Oe30MacHBIX ycloBui Tpyna Ha K13 - BaxHeiiiee
TpeOOBaHWE K HOPMaJIbHOW pabOTe HAa TaKOM MPEANpPUATHU. B 03m0poBIeHUN
YCJIOBUH TpyJa U palMOHAIM3AlUU TPYJIOBOrO MPOIECCa 3aJI0KEHBI OOJbIINE
PE3EPBHI MOBBILICHUS POU3BOIUTEILHOCTH TPY/A.

KJI3 - npuibHOE U IIYMHOE MTPOU3BOJICTBEHHOE MPEANPUSITHE.
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Ha Ttepmoperymsiiuio opraHu3ma pabOTarOMIero 3HAYUTENbHO BIUSAET
MUKPOKJIMMAT IPOU3BOACTBEHHBIX IOMEIIECHUHN, ONPEAEIAEMbI TEMIIEPATYPOH,
BJIYKHOCTHIO U CKOPOCTBIO JIBHKEHUS BO3AyXa.

Ha pabGounx B mpomecce Tpyda TakXe BO3JCHCTBYIOT UIIyMOBOU U
BUOpallMOHHBIA  (paKTOp, Tra3oBas  3arpsA3HEHHOCTh  BO3JYIIHOW  Cpeibl,
HEJIOCTATOYHOE OCBEIIEHNE, HEBBICOKOE KaueCTBO MUTHEBOM BOIBI U JIp. Hopmamu
yCTaHoBJIeHa TemnepaTypa He Huxke 14 °C, BaaxHocTh 0koJio 80 %, CKOpOCTh
nBI>KeHMs Bo3ayxa 0,2 M/c B X010 iHbIHN niepuro 1 He Oosee 0,3 M/c B TEI10€ BpeMst
rojia. 3anbUICHHOCTh BO3/lyXa — HE
Bonee 10 Mr/M®> B 3aBUCMMOCTM OT COCTaBa IIbUIM. B3pbIBHBIE pPabGOTHI
pEerIaMEHTUPYIOTCS MPaBHJIaMU O€30MaCHOCTU BEJICHUS B3PBIBHBIX Pa0OT.

OCHOBHBIM YCJIOBHEM BEJ€HUS TOPHBIX pabOT B Kapbhepax sBIsSETCS
YCTOMYMBOCTh ~ OTKOCOB  YCTyma. YCTOMYMBOCTH  OTKOCA  OMNPEIEISIOT
COOTHOIIIEHUEM CJIBUTAIOIINX CHUJI OT COOCTBEHHOTO Beca W BHEIIHEH HArpy3Ku U
CHUJI COTIPOTHUBIICHUS CIABUXKKH, K KOTOPBIM OTHOCSITCS CUJIBI TPEHUS U CICTUICHUS
nopoasl. [lpu pa3paboTke MOpPOa OTHOKOBIIOBBIM 3KCKAaBATOPOM C MPSMOU
JOTIAaTOM BBICOTA YyCTyMa HE JOJDKHA TMpeBblaTh Oojee uyeM B 1,5 paza
HauOOJBIIYIO BBICOTY YEpIIaHUs dKCKaBaTopa. TeXHOJIOTrHYecKHe IMpoIecChl Ha
KaMHEAPOOUIIBLHBIX 3aBOJIaX COMPOBOXKIAIOTCS 3arpsi3HCHHEM BO37yXa IbUIBIO
nepepadbaThiBa€MbIX MPUPOJAHBIX KAMEHHBIX MAaTEPHAIOB. BOJBITMHCTBO ATHUX
MaTepuajoB cojiepkar Auokcuy kpemHus (Si0), 4YTO cO3MaeT OMacHOCTh
3a0oseBaHus pabOUYMX CHITMKO30M (MOKET MEPENTH B TYOEpKYJie3 JIETKUX).

B3Bemiennasi mbuth € BO3yXOM 00pa3yeT NUCIEPCHYIO CUCTEMY, KOTOpas
HAallOMHHAET KOJUIOMJHBIE pAcTBOPHI (30JM TOATOMY B3BEHICHHYIO TIbLIb
Ha3bIBAIOT MBLJIEBBIM a3po30jieM. OCHOBHAsI Macca MbUIEBOTO a3p030Jisi o0pa3yeTcs
B MpoIlecce ApOoOJIeHUS U TPOXOUYEHHUS, a TAKKe MPH MEePEMEICHUH MPOTYKIUHU C
KEJIO0OO0B M TPAHCIIOPTEPOB B MECTaX Meperpy3ku matepuanoB. OcoOeHHO onacHa
nbUTE ¢ copepkanueM Si0, , KOTOpsIs oOpa3yeTcs mpu Apoosnenun rpanuta (SiO,
1o 70%), a B mecuanuke - 10 95%. [loatomy Goprba ¢ 3arpsi3HeHHEM BO3TyXa
IBUIBIO SIBISIETCS] BAXKHEHIIIMM BOIIPOCOM 03/10pOBIIeHUs Tpyaa padbounx Ha KJI3.

Jnst 5ppekTrBHON JOKAIM3aIMM OYaroB TMBIJICHUS YCTPAUBAIOT MECTHBIC
HaJCKHBIE YKPBITHS, TOJICOEANHSIEMbIE K CUCTEME MbUICyAaIeHUs (acTUpaIun).
Takue cuCTEeMBI  BKIIOYAIOT: TMHUIEBBIE  IEHTPOOEKHBIE  BEHTHIIATOPHI,
MbUICYJABIIMBATENM - MOKpbIE WM CyXU€ UUKJIOHBI; aKyCTHUYECKHE U
AIEKTPOCTATUYECKUE TbLICYIaBINBATENH.

[TpoctbiM 1 3h(HEKTUBHBIM U B TO K€ BPEMs JCIIEBHIM CIIOCOOOM OOPBHOBI C
3albUICHHEM — BO3JyXa  sBIsercs  ruapoobecmbuiiBanue  (puc.  3.20).
I'mapoobOecnbuIMBaHUE - YBIQXKHEHUWE MbUIAIIMX MATEPUATOB WM OCAXICHUE
MBUIEBOTO a3p030J1sl B MPOU3BOJACTBEHHBIX MOMEIICHHUSIX U HA OTKPHITOM BO3J1yXE
C MOMOUIbI0 (DOPCYHOK, YCTAHOBJIEHHBIX B VYKPBITUSAX MAIIUH MbUISIIETO
0o00OpyZIOBaHUS M B BEPXHEW 4YaCTH MPHEMHBIX OyHKepoB. TpeOoBaHUs OXpaHbI
tpyna Ha KJI3 mpeaycmotrpens! [IpaBunamu TexHUukr 0€30MacHOCTH B HEPYJIHOM
MPOMBITIITIEHHOCTH. Paboune mecTa J0JKHBI ObITh O€30IMacHBI JJIs TPOU3BOICTBA
paboT, npeObIBaHMs U IEPEMEILCHHUSI JIFOACH, HE UMETh CKOJIb3KUX MOBEPXHOCTEH.
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Ha nBrxymuxcs 4acTsx MallvH JOJKHBI ObITh OTPaXKIE€HUS, KO3bIPbKU UPELIETKN
y IPUEMHOI'0 OTBEPCTHS APOOUIIOK.

L\

uc 3.20.
'11poobecnbUiMBaHKE
na KA3:

| — nacTAH4YaThIi
HITaTeNb;

) - LIeKoBasi ApOOWIIKA;
! — NIEHTOYHBINA
I'PDAHCIIOPTEP;

4 - BUOpPaLIMOHHEINA

1 POXOT;

Y - KOHYCHasi IpOOMJIKa. /® MECTa yCTaHOBOK hOpCYHOK

JIns mepexona 4epe3 JIEHTOYHbIE KOHBEWEpPHI YCTPAMBAaIOT MOCTHUKH C
nepuwiamu. B Mectax npoxojia noj KOHBeiiepaMy yCTpauBaJId 3aL[UTHBIE TTOJIKH.

OmnacHble 30HBI JOJDKHBI OBITh OTPaXKAEHBI COOTBETCTBYIOIMMHU 3HAKAMU U
IpEeAYNpPEaUTEIbHBIMA HAIIIUCIMU, OCBELIaeMbIMU B TeMHOe Bpemsda. Ilepen
IIyCKOM MAILIMH JOJKHBI I10J1aBAThCS 3BYKOBBIE UIIM CBETOBBIE CUTHAJIBI.

Tema 3.2. /loObI4a 1 mepepadoTKa rpaBUs U MECKA HA ITPABUIHO-
COPTHPOBOYHBIX 3aBO/IA

Jlobwiua epasus, necka u epasutiHo-necu4aHol cmecu.

['paBuiiHO-TIECUaHBIE MaTEpHUalbl, COCTOAIINE U3 MECKA, TPAaBUsl U BAJIYHOB,
MIPEICTABIAIOT PHIXIIbIE OOJIOMOYHBIE TOPHBIE MOPOJBI. DTOT BUJ TOPHBIX MOPOJI
ABJISIETCS. HanbOoJee paclpOCTPAHEHHBIM BHJIOM CTPOUTENIBHBIX MATEPUAJIOB,
IIUPOKO TPHUMEHSEMBIX TPU CTPOUTEIHCTBE ABTOMOOWMIIBHBIX JIOPOT, IS
MPUTOTOBJICHUS] JOPOKHBIX acdaiabTOo- W IEMEHTOOETOHOB, W3TOTOBIICHUS
KeJIe300€TOHHBIX KOHCTPYKITHIA.

Kommneke pabot 1mo mo0srue rpaBus U recka BKIOYAET MOATOTOBUTEIBHBIC,
BCKPBIIIHbBIE U JJOOBIYHBIE OTIEPALINH.

[TonroToBUTENbHBIE W BCKPHINIHBIE PaOOTHI BEAYTCS TakK K€, KaK W TIpHU
pa3pabOTKe MECTOPOXKACHUN KaMEHHBIX FOpHBIX nopoa. Kak mpaBuiio, TonmuHa
BCKPBIIIM HA MECYAHO-TPABUMHBIX Kapbepax HE MpeBbIIIacT 1-3 M.

JloObl4a TpaBus, TECKa W TPABUHHO-TIECYAHOW CMECH MMEET P
OCOOEHHOCTEW: BO MHOTHX CIydasX 3aJie)Kd D3TOTO CHIPhS MAaJOMOIIHBI U
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pa3paboTka BeneTrcd B OAMH YCTYIl; HECOK M TpaBUH YaCTO 3arps3HEHbI
MbUICBATBIMA M TJIMHUCTBIMH TPUMECSIMHU, YTO BBI3BIBAET HEOOXOJUMOCThH B
MIPOMBIBKE M COPTHPOBKE.

B 3aBucMMOCTH OT THUAPOTEXHUYECKHUX U THAPOrE€OJIOTMUYECKHUX YCIOBUM
IpaBHil U MECOK JOOBIBAIOT HECKOJIBKUMU CIIOCOOaMU.

OCHOBHBIM OTJIMYUTENBHBIM IPU3HAKOM CIIOCO0A TOOBIYM SBIISIETCS CTENIEHD
0OBOJTHEHUSI MECTOPOKICHHUSI.

B cBIpBIX MECTOPOKIECHUSX, KOTJAa HUKHSSA YacCTh MOJIE3HOTO MCKOIAEMOT0
HAXOJUTCS B BOJIE, TPAaBHUI U MECOK JA0OBIBAIOT B BEPXHEH CYXOM YacTH TAKUMH e
crnoco0amu, Kak 1 JiJIsl CyXUX MECTOPOXKICHUH.

OOBOIHEHHYIO YaCTh Kapbepa pa3paldaThIBAIOT CIAEAYIOMUMH CIIOCOOAMH.

[Tpu He3HAUUTENBHOM TUIOIIAAN OOBOJIHEHUS U MaJIOM TITyOrHE BO/BI B 3a00€
(1-1,5 M) mecok W TrpaBUil MOXHO JI00BIBATH C MPUMCHEHHEM TIpei(epos.
JIOOBITYI0O TOpHYIO Maccy pas3rpykaioT B IITa0enb Mg MPOMEKYTOYHOTO
CKJIaIUPOBAHUS, a 3aTEM - B TPAHCIIOPTHBIE CPECTBA.

[Ipu Oonpmioit miomaau oOBOJHEHUS W TJIyOMHE BOABI 10 2-2,5 M
s pekTUBHEE TPUMEHSTH JIparjiailHbl ¢ OOBIYHOW W YIJIMHEHHOW cTpelaMu u
JBIPUATBIM KOBIIIOM JIJIS CTOKA BOJIbI. BBIHYTHIM MaTepuan mTabelupyroT Ha
HEOOBOJTHEHHOM YaCTH BBIPAOOTKH.

NHorma moOBITHIM TpaBUl WIM TIECOK pa3paBHUBAIOT OYJIbI03€pOM IS
00€3BOKUBAHUS €CTECTBEHHOM MPOCYIIKOM.

[Tpu 3HauMTENHHON TUTOMIAM OOBOAHEHHS U TITyOUHE BOABI Ooiee 2,5-3 M
N00bI4y TeCcYaHO-TPaBUIHBIX MATEPUATIOB IEJIECO00pPa3HO BECTH 3E€MIIECOCHBIM
cHapsioM. ['paBuii U MECOK HAMBIBAIOT B IITA0ENs BBICOTOM 10 5 M, U3 KOTOPBIX
UX B JaJbHEHIIIEM pa3pabaThIBaloOT.

B MOKpBIX MecTOpOXIEeHMSIX, KOT/Ia BEpXHssl 4acTh 32008 HAXOJIUTCS TOJ
BOJIOM, JOOBIUY rpaBus U MECKa BEAYT THIPOMEXaHU3UPOBAHHBIM CITIOCOOOM.

I'mapoMexaHU3UpPOBaHHBIN CIIOCOO TOOBIUM TPaBHsl U TIECKa B HAMOOJIbIIEH
MEpe COOTBETCTBYET TpeOOBaHUAM  KOMIUIGKCHOM  MexaHHW3anuh. Bcee
TEXHOJOTUYECKUE Ofeparuu - J00bl4a, TUAPOTPAHCHIOPTUPOBKA, MepepadoTKa
MOJTHOCTHIO MEXaHWU3UPOBaHbI. ['MapomMexaHu3upoBaHHas q00bYa oOecreynBaeT
BBICOKHME NIPOU3BOJUTEIBHOCTh TpPyAa M KAuyeCTBO MPOAYKIUHU (IIOIYyYarOT
MPOMBITBIM TIeCOK W TpaBuil). OgHako 3TOT MeTon 3(PQPEeKTUBEH TOIBKO MpHU
HaJIM4UUd OOJIBIIIMX 3alacoB IMOJIE3HOTO HCKOMaeMoro u Bojabl. [IpumeHeHue
THUIPOMEXAHU3AIMN B MAJIOMOIIIHBIX IPUTPACCOBBIX Kaphepax HelerecooOpasHo.
JloObI4y mecuaHo-TpaBUUHBIX CMECed BEAYT C MPUMEHEHUEM THIPOMOHUTOPOB U
3€MCHapsI0B.
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llepepabomxka epasutino-necuansvix Mamepuaios.

TexHOMOTUYeCKHe CXEMbl TPAaBUMHO-COPTUPOBOYHBIX 3aBOJIOB BKIIOUYAIOT
CJIEIyIOIINE ONEepallii: COPTUPOBKY, MPOMBIBKY, KIaCCU(PUKALINIO U 000ralieHne
necka, oboramieHue meoHs U3 rpaBus Mo NpoYHOCTH U hopme 3epeH (puc. 3.21).

[To mpombIBaEMOCTH 3arpsA3HSIONIMX MPUMECEN UCXOAHYIO TOPHYIO Maccy
MOXHO  pa3fenuTb  Ha  JBE  KaTeropuu:  JIETKONPOMBIBAEMYIO U
TPYIHOIIPOMBIBAEMYIO.

JlerkonmpoMbIBaEMOM CUMTAIOT TaKyl TOPHYIO MaccCy, KOTOpas MOXET ObITh
MPOMBITA Ha BHUOPAIIMOHHBIX TPOXOTAX MyTEM MOKPOM COPTUPOBKH, a
TPYJHOIIPOMBIBAEMOW - JJIsI TPOMBIBKM KOTOPOW HEOOXOJAMMO BKJIIOYATH B
TEXHOJIOTHYECKYIO CXEMY CIeIMaTbHbIE TPOMBIBOUHBIE MAIIIUHbBI-ANIAPATHI.

B 3aBucuMocTH OT HMCXOJHOM TOPHOM MacChl B TEXHOJOTHYECKYIO CXEMY
nepepaboTKU TpaBUMHO-TIECYaHOTO MaTeprala BKIIOUYAIOT ONEpaluio Jpo0IeHus.

[Ipouecc npoGneHust OCYIIECTBISAIOT B OJHY, JIBE€ WM TpPU CTaJAUH B
3aBUCUMOCTH OT HAauOOJIbIIEH KPYITHOCTH 3€PEH U BaTYHOB.

BosmoskeHn BapuaHT niepepaboTKu TPYAHOIPOMBIBAEMOU I'PaBUHHO-TIeCUaHON
CMecCH, B KOTOPYIO BKIIFOUEHBI onepauuu ApooiaeHus (puc. 3.22).

['paBuiiHo-niecyanbie  3aBOABI  KIACCUPUIUPYIOT B  3aBUCUMOCTH  OT
coJlep KaHMs TpaBusi KPYIMHEE 5 MM B HMCXOJHOM TOpHOM Macce Ha CIEayroIIHe
THIIBI:

| - mecuansie 3aBOAbI, MepepadaThIBAIOIINE HMCXOJHYIO TOPHYIO Maccy ¢
cojiepKaHueM TpaBus 10 5 % U BBIMYCKAIOIINE NECOK MPUPOIHBIA, MPUPOIHBIN
(b pakIMOHHBIN M 00OTAIIEHHBIN MECOK, TPABUH KPYITHEE 5 MM;

Il - rpaBuiiHO-TIECUaHBIE 3aBOJIbI, MepepadaThHIBAIOIINE UCXOJHYIO TOPHYIO
Maccy ¢ coaepkaHueM 3epeH rpaBusi oT 5 no 40 %. 3aBoapl 3TOrO THNA
NOJIpa3eSIOT Ha JIBE TPYIIIbL: IJis epepadOTKH TOPHOM MAaCChl C COIEpKAHUEM
rpaBus 5-20 u 20-40 %.

[Ipeanpusitus | TMma BBITYCKAIOT NMPHPOIHBIA W OOOTAIICHHBIH COPTOBOM
IeCOK, a Takxke rpaBuii u mebenp ¢pakmuit 5-10, 10-20 mm. Ilpu Hanmumm B
MIECYaHO-TPABUMHOM Macce€ TJIMHBI M JPYTMX BPEIHBIX IMPUMECEH Ha 3aBOJE
IpPeyCMAaTPHUBAIOT THPOMEXaHU3UPOBAHHBIN MeTo 1 oboramienus (puc. 3.23).
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Pazpea IV. IPEAIPUATHUS 11O HOATI'OTOBKE
OPITAHUYECKUX BAXKYIHINUX MATEPUAJIOB

Tema 4.1. butymubie 6a3bl

Ha3znauenue, knaccuguxayus u mexnonoz2uieckuti npoyecc.

[Ipu cTpoutenbcTBE, PEMOHTE M COJEPKAHUU ABTOMOOWIBHBIX JOPOT
MIUPOKO MPUMEHSIOTCS OPraHUYECKUE BSOKYIIUE MAaTEPUAIIbI: OUTYMBI U SMYJIbCUH
Ha UX oOcHOBe. OHM HCIIOJNB3YIOTCS TMPHU YKPEIUICHHUH TPYHTOB, YCTPOWCTBE

MIOBEPXHOCTHBIX 00pa0OTOK, KOHCTPYKTHBHBIX CJIOCB JOPOKHBIX  OJEK]I
(ocHOBaHMII W  TOKPBITHI), yCTpaWBaeMbIX W3  pa3jIMYHBIX  BHJOB
OMTYMOMHHEpAIBHBIX CMeCeH, BKJIOYas Hamboyiee paclpOCTPaHCHHBIE —
ac(abTOOETOHHEIE.

O0beM HCTOIB30BaHUS OPraHUYECKUX BSDKYIIMX MaTEepHAIOB JOBOJIBHO
3HauuTeneH. Hampumep, Npu CTPOUTEIHCTBE OCHOBAHMM W3 YKPEIJICHHBIX
rpyHToB Ha |1 kM goporu HyxHO 120-150 T BsKyIIero, mpu CTPOUTEIHCTBE
MOKPBITHS IICOHS ¥ TpaBUsl, YKPEIJICHHBIX OPTaHUYECKUMH BSKYIIUMHU - 10 40-60
T; TIPU CPETHEM U KAITUTAIHHOM PEMOHTE ac(hanbToOETOHHBIX MOKPHITHI - 10 10-
12 1.

Jlist oGecriedeHus: CTPOUTENbCTBA OPTAHMYECKUMU BSDKYIIIUMH OPTaHU3YIOT
CHEUUANIbHBIE TPEeANPUITUS outymMHBIE 0aspl, MpeAHA3HAYCHHBIC IS
MIPUTOTOBJICHHS] KPATKOBPEMEHHOI'O XPAHEHHUSI BSIKYIIUX, a TAKKE MOATOTOBKH MX
K HCIOJIb30BaHUIO.

Cxkaapl M XpaHWIHILA - CAMOCTOSTENIbHbIE TPEANPUATHUS, KOT1a OHU BXOAST
B cocTaB ac(anbTOOETOHHBIX 3aBOJOB Ha MpaBax lexa.

ba3pl opraHuueckux BSKYHIMX  KJIACCUPUUUPYIOT
MpU3HAKaM:

MO JJIUTENIbHOCTU Pa0OThl Ha OJHOM MECTE - IOCTOSIHHBIE (CTAllMOHAPHBIE) U
BpEMEHHbIE (IIEPEBUKHBIE);

Mo  CJIEAYIOUIAM
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M0 PACMHOJIOKEHUIO OTHOCUTEIBLHO TPAHCHOPTHBIX  MarucTpajien -
MIPUPEIbCOBBIC, HUMEIOIINE KEJIE3HOJOPOXKHbIE IMyTH, U MPUTPACCOBHIC,
PacCIONI0KEHHbBIEC BOJIM3U TPACCHI JOPOTH U HE UMEIOIINE HETIOCPEICTBEHHOM CBSI3U
C
YKEJIE3HOU JOPOTOM.

Kak mnpaBuno, npupenbcoBbie 0a3bl CIyXaT MEPEBATIOYHBIM MMYHKTOM IS
MOCTYMAIOIEeTr0 OUTyMa, XpaHEHHUS U BhIIAYM €T0 Ha MIPUTPACCOBBIC OA3bI.

C 1enbl0 yMEHBIICHHUS KOJWYECTBAa 0a3 M CHUXKEHHUS PacXoJOB Ha HUX
MOCTPOUKY W DJKCIUTyaTalldi0, HSKOHOMHUYECKH BBIFTOJAHO, TJI€ BO3MOXKHO,
UCIIOJIH30BaTh MIPUPEIILCOBBIE 0a3bl HE TOJBKO JIJISi MPUEMKU U XpaHCHHS OUTyMa,
HO ¥ BBIJIaBaTh OUTYM, TOTOBBIN K YHOTPEOJICHHIO, TO €CTh €r0 00€3BOKUBAThH U
HarpeBaTh JI0 TeMIIepaTypbl, TPEOyeMoi MOTpeOUTEeISIM.

[TocTosiHHbIE (MpUpENbCOBbIE) 0a3bl OCHAIIAIOT MOUIHBIM OOOPYIOBaHUEM,
COOPY>KEHUS CTPOSIT KAMUTAIHHOTO THUTIA.

[Tpu opranuzanuu BpeMeHHBIX (TPUTPACCOBBIX) 0a3 BCE MPOU3BOICTBEHHBIE
OJIOKM W COOPYXCHHS MOHTHPYIOT W3 WHBEHTAPHBIX Y3JIOB M TEPEIBUKHOTO
00opy10BaHMUS.

TexHomorn4eckuii mporiecc padboThl 0a3 COCTOUT U3 CIASAYIONIUX OMEpaIlnii:
BBITPY3KHU BSDKYITUX MAaTEPUAJIOB U3 TPAHCIIOPTHBIX CPEJICTB; XPAHESHUSI BSIKYIIHX,
00€3BOXKMBaHUS, TOAOTPEBA UX JO 3aJaHHOM TeMmIepaTypbl U BbIAA4YM TOTOBOM
TPOJTYKITHH.

Bsizkre  OUTymMBl  JOCTaBIAIOT Ha 0a3zy  JKEJIE3HOJOPOXKHBIM WM
aBTOMOOMJIBHBIM TPAHCIIOPTOM.

Ecnm nmanbHOCTH AOCTaBKH BSOKYIIMX OT 3aBoja 10 6a3bl meHee 200-300 kM
1eJIeCO00pa3HO MPUMEHSATh aBTOOMTYMOBO3bI, MpU OOJIBIIEM PACCTOSHUU -
KEJIE3HOIOPOKHBIN TPAHCTIOPT.

Bo BTOpOM cilyyae mpUMEHSIOT IHUCTEPHBI I'Py30MOABbEMHOCTHIO 10 60 T,
000OpyZOBaHHBIE CHUCTEMON MapoIoAOrpeBa, B TEPBOM — aBTOOMTYMOBO3BI
rpy30MOABEMHOCTRIO 5, 7, 15 T, UMEIOIIIME CUCTEMY Pa3TPY3KH.

Ecnu nansHOCTH TpaHCTIOPTUPOBAHUSL OUTYyMa MOTPEOUTENSIM HE MTPEBBINIACT
15-20 kM Ha TIPUPEIBCOBOM 0aze, KpoMe XPAHWJIUII, CO3/IAI0T YCTAHOBKH IS
00e3BOKMBaHUSI M HarpeBa OuUTyma 10 pabodeit Temmeparypsl. [Ipu Oombinem
PACCTOSIHMM TIPUXOJUTCA CO3/1aBaTh JIBE 0Oa3bl: NPUPEIbCOBYIO, TIe OUTYM
HarpeBatoT A0 90-100 °C u npurpaccoByro, BOJIU3U CTPOUTEILCTBA AOPOTH, TIIE
ero 00e3BOKHMBAIOT M JIOBOJAT 110 paboueit remneparypsl  (140-160 °C).

[IputpaccoBbie 0a3pl CTpPEMSATCS COOpPYyX aTb OJIMKE K CEpelHHE
00CITy>KHBaeMOTr'0 y4acTKa, YTO COKpAIlaeT MyTh MEPEBO3KU BSDKYIIETO K MECTY
pabot. Ecmu HedrenmepepabareiBaromuii 3aBoja pacronoxken B 200-300 kM oT
ac(hambTOOCTOHHBIX 3aBOJIOB, TO CHEIHMAIBHBIX XPAHWUIUI] Ha OUTyMHOU Oase,
OOCTY)KMBAIOIIEH O3TH 3aBOJBI, HE YCTpawmBaloT. B »>Tux ciaydasx OuTym
HEMOCPEJICTBEHHO JIOCTABJISIOT HAa OWTYMOXpaHWIHMINA OTHX 3aBOJIOB B
aBToOMTYMOBO3ax. Bompockl pa3merieHuss 0a3 pemarT MTyTeM CpPaBHEHHS
BAPUAHTOB C YYETOM UX NEPCHEKTUBHOIO UCIOJIb30BAHUS.

bumymoxpanunuwa.
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burymoxpanunuina npeacTaBisSioT CcOOOW cClenHanbHO 000pYyAOBaHHbBIE
€MKOCTH, B KOTOPBIX XpaHAT M MpEeABAapUTENIbHO MOJOTPEBAIOT BsbKyllee. B
3aBUCUMOCTH OT Ha3HAYeHUsT OHM KJIAaCCUPUUUPYIOTCS Ha XpaHWIHILA
BPEMEHHOT0 U OCTOsIHHOrO TUMA. [Ipennoyrenne otnaercsa 0ObIYHO XpAHWIUILAM
MOCTOSIHHOTO THMa, Kak 0oJiee YKOHOMHUYECKH BBITOAHBIX U 00ECIEYMBAIOIINX
Jy4liee KayecTBO MOJATOTOBJIEHHOTO OMTyMa MO CPaBHEHUIO C MOJYYEHHBIM M3
BPEMEHHBIX XPaHUJIHILL.

TexHonormyeckass cxemMa OUTYMOXpaHWIMIIA HE 3aBUCUT OT €€
pacnoyiokeHus 1 MOIIHOCTU. OCHOBHBIMHU MpOIIECCAaMH, KOTOPBIE ONPEIEISIIOT
TEXHOJOTUYECKYIO CXEMY, SBIISIFOTCS:

BBITPY3Ka U M0/1aua BSHKYIIETO B XpaHUIIUIIE;

€ro MOJIOrPeB B XPaHUIIHILIE;

noJjiaya B KOTJIbI WJIM YCTAHOBKY ISl €r0 00€3BOKMBAHMS;

HarpeB OuTyma 10 Tpedyemoi paboueit TeMiepaTyphl.

Jlocmaexa bumyma.

[lo »xene3Hoi 1opore OUTYM JOCTABIISIOT B 3aKPHITHIX IUCTEPHAX EMKOCTHIO
60 T UM B BaroHax OYHKEpHOTo Tura (IJs TBEPAbIX OMTYMOB) eMKOCTbIO 40 T
(puc. 4.1). B nocinennem citydyae Ha HeTENEeperoHHOM 3aBOJIE TOPSUYMIl OUTYM U3
pe3epByapoB ciMBalOT B OyHKepHble TnonyBaronel. [locne HanmuBa u
HENPOJOJKUTENBHOTO OTCTOSI, HEOOXOAMMOro g OOpa3oBaHUS TIUICHKH
3aCTBIBUIETO OWTyMa, TMPENSTCTBYIOUIEH €ro pacIuleCKUBaHUIO, OyHKEp
3aKpBIBAIOT KPBIIIKOH.

[TockonbKky OWUTYM MOKET 3acThlBaTh B NYTH, JUIsI pa3rpy3Kd BaroHOB-
OYHKEpOB MPUXOIUTCS pPa3orpeBaTtb OUTYM, MPOMYyCKas Map 4epe3 JBOMHBIE
cTeHKU OyHKepoB. M3 onmpoKnMHYyTOro OyHkKepa OMTYyM «KYCKOM» BBIBAJIIMBAETCS B
xpanumuiie (puc. 4.18). OnpokuabIBaHUE TPOU3BOIST C UCIIOJIB30BAHUEM PYUHOU
WIN MEXaHUYECKOI JIEOEIKH.

Kax mpaBuio, mist nepeBo3KH BSI3KMX OUTYMOB (TOJBKO JJIsl JOPOKHUKOB)
UCTIONIB3YIOT ITUCTEPHBI-TEPMOCHL. [lo JHY HMCTEpHBI MPOJIOKEH 3MEEBUK, IO
KOTOPOMY IMPOIMYCKAIOT Map JJIsl OJA0rpeBa OUTyMa 10 COCTOSIHUS €T0 TeKY4YeCTH.
CnuBHOM maTpyOOK BO BpeMs CIMBa OMTyMa MoAorpeBaroT napom (puc. 4.1 a).

CneunanbHas W30S IIUCTEPH u3 HECKOJIBKUX CJIOEB
TETUIOM30JIILIUOHHBIX MaTEPHUAJIOB NMPEAOXPAHIET OUTYM OT OCTHIBAHMS B TEUCHUE
JIOBOJIbHO jiuTenbHOro nepuoaa (10-12 pHel) paxe mpu OTpHUIIATENbHBIX
TeMIeparypax Bozayxa (110 -25°C ) 6e3 HCKYyCCTBEHHOT'O TOJI0TPEBA.
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Puc 4.1. TpancniopTHbIe CpeACTBa ISl NEPEBO3KMY OUTYMa [10 XeNe3HOM Jopore

M pa3rpy3kKa ero Ha OuTymHoi 6a3e:

a — CJIMB U3 LMCTEPHBI; 6 — pasrpy3ka u3 OYHKEPHBIX ONPOKMIbIBAIOILINXCS
T10J1lyBarOHOB; B — CX€Ma pa3rpy3Ku TBepaoro 6uryma U3 6yHKepHOro nojyBaroHa;
1 — uMcTepHa-TepMoC; 2 — OYHKEpHBI BaroH; 3 — OUTyMOXpaHUIne; 4 — Hacoc;
5 — napoobpa3osarenb (TiepenBHXHOMN UM KOTeJIbHAs); 6 —3MEEBUK C NapoM;

7 — NPUAMOK.

B 0ObI4HBIX LHCTEpHAX C MApPOMOJOTPEBOM Ha MECTe JOCTaBKH TpeOyercs
100aBOYHBIN MOJAOTPEB JIsl CIUBA.

[Ipy HanMuuM B LUCTEpPHAX DJIEKTPOINOJIOTPEBA MCIOIB3YIOT NEPEIBHKHbBIE
AIEKTPOCTAHIINHU WM TMIOCTOSTHHBIE UCTOYHUKHU TOKA.

HedrenepepabarpiBaromue 3aBojapl BbIpabaTeiBatoT mpumepHo 85-90 %
Ooutyma, mTOTpeONIIeMOro IOpOKHUKaMU. JlOJs TpaHCHMOPTHBIX pPAacXoAOB B
cebecTouMocT buryma y norpedureneit nocrturaet 40 %.

Xpanenue bumyma.

JlopokHBIE XO034MCTBa BBIHYXKJIE€HBI XpaHuTh g0 40-50 % rogoBoi
noTpedHOCTH OUTyMa, HE3aBUCUMO OT Y3aKOHEHHBIX HOPAHEHUSI MaTepUaJIOB, UYTO
TpeOyeT OONBIIMX TUIOMAAeH Il OMTYMOXPAHUIIUII ¥ YBEJIMYHUBAET CTOUMOCTh
CTPOUTENBHBIX pa0OT C MPUMEHEHUEM OUTyMa.

OmHO 13 OCHOBHBIX TPeOOBaHUI XpaHEHHUsI OUTYMa - UCKITIOYUTH TIOTIa/IaHne
B Hero Biard. Brara ycnokHseT HarpeB OWTymMa W 3HAYUTEIHHO YBEITUUUBACT
pacxo TEIUIOHOCHUTENEH Ha €r0 MOATOTOBKY JIJISl UCTIOJIB30BaHUSI.

Bce OutymoxpaHunuia oO0OpyIyIOTCS CHUCTEMaMU TOJOTpeBa OWTyMa 110
TEKY4EeCTH, TIO3BOJIAIONICH TEpPEeKaynBaTh €ro MIECTEPEHYAThIMA HACOCAMH.
butrymoxpanunuina KiaccuQuIupyoT:

10 BMECTUMOCTH pe3epByapa U Ha3HAUCHUIO;

MIOJIOKEHUIO Pe3epByapa Mo OTHOMICHUIO K 3¢MHOM MOBEPXHOCTH;
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TUIy HarpeBaTeneil (map, 3JIeKTpUYECTBO U JIp.).

ITo BMecTumocTu pe3zepByapa: 10 100 T - Outymoxpanuiuile Bpemernsoe, 500
T U 6oJee - mocTostHHOE. Takoe pa3AesieHue YCIOBHO.

[lo monoxkeHuio pes3epByapa OTHOCUTENIBHO 3€MJIM OUTYMOXpaHWIMUILA
OBIBAIOT HA3EMHOr0, TOJYMOJA3EMHOr0 W MOJA3eMHOro THUnoB. HazemHbie
pe3epByaphl CTabHbIC (IUIUHAPUYECKUE U Jp.) U3TOTABIMBAIOTCA U3 COOPHBIX
KOHCTPYKIMI U OTHOCUTENIBHO JETKO MOHTUPYIOTCSI.

Cnocobvl npedsapumenbHo20 Hazpesa OUMyM.

HaubGonee ynoOHbl ajig SKCIUTyaTalMu OUTYMOXPAHWIMILA C 3aBOACKUM
o0opyaoBaHUEM JyIsl HarpeBa. B OuTyMoxpaHuinumiax UCHOJIB3YIOT IJisi HarpeBa
OuTymMa map, SJEKTPUYECTBO, ropsuyee MuHepasibHOoe Macio. [lapomonorpes
BSDKYIIMX MTOKa HanboJiee paclpoCTPaHEeH Ha PUTPACCOBBIX 0a3zax (puc. 4.2).

B xpaHunuuie ykiaajslBaloT JOHHBIE TPYObI, a B MPHUSIMKE yCTaHABIUBAIOT
3MeeBMK aumameTpoM 2-3 modimal (1 mioiM paBeH 25,4 MM., 10 KOTOpPBIM
IPOIYCKAIOT HACKIILIEHHBIN Map ¢ JaBjieHueM 6-8 at. MakcumasbHas Temneparypa
HarpeBa BsDKYIIETo mpu 3ToM criocode gocturaet 100-110 °C.

O61ast cxeMa GUTYMOXpaHUIIUIIA MOJ3€MHOTO TUIIA MTPUBEeHA Ha puc. 4.2.

[Tap B cucteMy moJarOT OT CTAI[MOHAPHBIX KOTEIbHBIX WM MEePEIBUKHBIX
napooOpasoBareneil mpouszBoauTeabHOCTRI0O A0 500 kxr mapa B uac. [lpu
NaponoJorpeBe Ha 1 T BSOKYIIETO pacxXxoAyeTcs HachllleHHOro napa okoijo 100-
200 kr B yac.

[TaponosiorpeB He TpeOyeT CIOKHOTO O0OpYyIOBaHMS, MOXKapoOe30IMaceH,
OJTHaKO, ITPY HAJIMYUU HETIJIOTHOCTEN B cUcTEME TPyOOIIpOBOOB Map MPOHUKAET B
BSOKYLIME MaTepuanbl M OOBOJHSAET HX, YTO BIOCIEACTBUU TpedyeT
JIOTIOJIHUTENIBHBIX PACXO/I0B TEIJIa Ha BhIITAPUBAHKE BIIATH.
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Puc 4.2. CxemMa XpaHWIHILA

¢ MaponojorpeBoM:

| — nOHHBIE TPYOHI; 2 — 3MEEBUK
1pusiMKa; 3 — OUTYMHBI! Hacoc,
4 — OUTYMOIIPOBOX;

5 — 3a00p BSOKYLEro MaTepuana
W3 NMpUSIMKa.
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Puc 4.3. HarpeBaTe/ibHO-NepeKauyuBaoLMii arperar:

| — MexaHu3M nepeaBUXEeHUs ; 2 — TejlexXKa; 3 — NyJabT yrnpasieHusl; 4 — TMAPONPUBOLA
MeXaHu3Ma MoAbeMa; S — iebeaKa st MoabemMa U ONyCKaHUsl HarpeBaTe/IbHOrO y3Ja;
6 — napoOGuTYMOIIpOBOA; 7 — MarCTpaibHbI GUTYMOIPOBOL;

8 — rubkuit MeTaJuIOpyKaB; 9 — OTBOA KOHAEHcaTa;

10 — TpexwapHupHbLIi 060orpeBaemblit GuTymMonposon; I | — anekTpoaBurarens;

12 — noaBoasLMit naponpoBoA; 13 — naker Tpy6uaThix perucTpos; 14 — Kopob.

B xpanwnumax  moA3€MHOr0  TUMA  NPUMEHSIOT  HarpeBaTeIbHO-
nepekaunBaromuii arperat (puc. 4.3), Kotopsliil mocnoitno Harpesaet (10 90 °C) u
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nepeKaunBaeT OUTYM HACOCOM B aBTOOMTYMOBO3BI, aBTOTYAPOHATOPHI, OUTYMHBIN
uex AB3.

Arperar Tuiia mOpTaJIbHOTO KpaHa MOHTHUPYIOT Ha CTaIbHOM MOCTY W Tepe-
MEUIAIOT BJOJIb HETO 0 PEJIbCaM.

K MocTy Ha cTanpHBIX KaHaTax MOJBEIIMBAIOT HarpeBaTenb (kKamopudep).
Harpesatens wumeer HaboOp TpyO, COEAMHEHHBIX MEXIYy COOOM TakK, YTO
TEIJIOHOCUTEN (Map) MOCIEI0BATEIbHO MTPOXOIUT BCe TPYObl. BUTYMHBIN Hacoc
pacIoyioKeH cpeau Tpyd B MeETaUIMYECKOM KOpoOke, obecrneuuBaronen
MOJTEKaHUe Pa3orpeToro OMTyMa K HAcoCy TOJIbKO M3 BepxHero cios. [lo mepe
MOCJIOWHOTO pa3orpeBa OUTyMa MPOUCXOJUT OIYCKAHUS HarpeBaTelis, HarpeB
MOCJIEYIONIETO CJIOS U MepeKayKa ero noTpeOuTesim.

B ornuume oT JOHHBIX MApOBBIX PETUCTPOB, pa3MeNlaeMbIX BOJIU3M JHA
OUTYMOXpaHWJIUIIA, U PEMOHTUPYEMBIX TOJIBKO IMOCJE TOJHOTO OMOPOKHEHUS
OUTYyMOXpaHWIUIIA, NPOPUIAKTHKY, OOCITY)KUBAaHUE M PEMOHT HarpeBaTeIbHO-
NepPEKauMBAIONIUX arperartoB MPOBOJAT B JII00O€ BpeMs, TaK KaK pa3orpeBarOT
TOJIBKO OIpEJIeICHHBIH 00beM OUTYyMa, KOTOPBIM Jdalibllie TMEPEKavyuBalOT B
OMTyMOHarpeBaTe/IbHbIC YCTAHOBKA (OUTYMOIUIABUIIbHH ).

B coBpeMeHHBIX HarpeBaTeIbHO-TIEPEKAUYMBAIOIINX arperarax MOXHO U
HY>XHO B KQ4€CTBE TETUIOHOCUTEIIS MPUMEHSTh 3JICKTPOIHEPIruto, HHPpaKpacHbIe
Jy4d, TOpSUee MUHEPAIHHOE MACJIO, YTO CHUYKAET PACX0]l SHEPTHH 1O CPABHEHUIO
C TIOJIOTPEBOM TAPOM.

MacronogorpeB NpUMEHSIOT B HEKOTOPBIX CIydasX MpH JKCIUTyaTaluu
CTallMOHApHBIX OuTymMoxpaHwmmil. C TOMOIIBI0 3TOTO CMoco0a BSDKYIIUE
MaTtepuaibl MOKHO MOAOTPETH 10 Temmeparypsl 170-180 °C

Macnonoaorpes S3KOHOMUYHEE MapOoTOA0TrPEBa, OJJHAKO KOKCOBAHUE Macell
B TpyOax M Oarapesx MNPUBOAMUT K 3arpsi3HEHUI0, HEOOXOJIWMOCTH YHUCTKUA H
COKPAILIEHUIO UX CPOKA CITYKOBI.

Onekmponodocpes. B HacTofIee BpeMs [0Ka3aHa I€J1ecO00pa3HOCTh
MOJIOTpEBa  OPraHWYECKUX  BSOKYIIMX  MaTepUajoB C  HCIOJIb30BAaHUEM
AIEKTPOIHEPTUH.

J17ist moiorpeBa BsHKYIIUX B XPaHUIIUIIE U IPUSMKE UCIIONIb3YIOT pa3InyHbIe
AIEKTPOHATrPEBATENM, IPUMEPHI KOTOPBIX MOKa3aHbl Ha puc. 4.4. DneKTpuuecKue
HarpeBaTelud W3TOTOBISIOT B BHJE CHOUpAJIEH U3 HHUXpPOMa, NAKETOB W3
ropupoBaHHOTO *Kene3a Wiau MpoBojoku (HarpeB 6mutyma ot 10 mo 100 °C).
HarpeBarenu nomemarT HENOCPEICTBEHHO B HArpeBaeMblii Martepuain. Hx
HEJIOCTATOK - 3HAYUTEIBbHBIN PacXoj AJNEKTPOIHEPTUU: NIl HarpeBa 1 T Outyma
MIPU BJIAXHOCTHU 5 % HYXHbI YCTaHOBKU MOIIHOCThIO 60-80 KBT.

OnbIT 3KCIUTyaTallMy IOKa3all, YTO Jy4lllMe THUIIbl dHEeproHarpeBaTesieil -
mwiockue. B TpyOuaThiX HarpeBaTessiX MNPOUCXOAMT IUIAKOBAHUE BSIKYIIHX.
(puc. 4.4.)

C nmoMomIbIo AMEKTPONOI0rPEBA OPraHUYECKUE BSIKYIINE MAaTEPUATbl MOMKHO
HarpeBath 10 160-180 °C. CtoumocTs anexTponojaorpesa B 1,5-2 paza MeHbliie
CTOMMOCTH MapoHarpeBa. llomoxuTenbHble pe3ylbTaThl JTOCTUTHYTHI TaKKE C
MOMOIIbI0 HMHppaKpacHbIX u3NydaTesneil. Beuay HeOoOnbImIMX pa3MepoB U
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IMPOCTOTBI KOHCTPYKHOHWH 3THU HArpeBaTCIM OUYCHbL YI[O6HBI IIpHU SKCILTyaTaluu,
OIHAaKO IMOKa IMXPOKOIro IPUMCHCHUS HE IMOJTYUUIIN.

Puc. 4.4. DneKTpu4yecKue HarpeBaTeu:

a — MaKeTHBIN IUTIAaCTUHYAThIN; 6 — TpyOuaThiil MakKeTHLINA; 1 — acbecToBbIC NPOKIIALKH;
2 — HaTsKHBIE 60NTHI; 3 — nepeBsHHbIE OPYCKM; 4 — HarpeBaTeIbHbIE TUIACTUHBIL; 5 —
BBIBOAHBIE KOHLbI 3/1IeMeHTa; 6 — noaBeckH; 7 — acbecTolieMeHTHas Tpy6a;

8 — HarpeBaTenbHasi CIUPaJib; 9 — CTaJIbHBIE MTOJIOCHI.
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Jist  BHYTPH3aBOJCKOTO  TPAHCIOPTUPOBAHMS  OUTyMa  HCIOIB3YIOT
OUTYyMHBIE KOMMYHHUKAIMU W3 TpyO amamerpom 2,5-3,5 mroliMa ¢ Hapy>XHBIM
000TpeBOM, KOTOPBII MOMKET OBITh MAPOBBIM, SIEKTPUUECKUM HIIH KUIKOCTHBIM
(MacstHbIM).

burymonpoBogsl MOHTHPYIOT €3 CTajdbHBIX OecimioBHBIX TpyO. Ha
MIPUTPACCOBBIX 0a3ax OUTYMOMPOBOIBI MTPOKIAIBIBAIOT MO MIOBEPXHOCTH 3€MJIA Ha
KeIe300€TOHHBIX WM METAUIMYECKUX CTOMKax BbICOTOM 3 M. buTymompoBomy
MPUAAIOT YKIOH B 20 B CTOpOHY MOJa4i OMTyMa, 00€CTIeUnBAIONINI CTOK OUTyMa
U3 JI000W ero vactu. B TOHIKEHHBIX MeCcTax OWTYMOIPOBOJA YCTpPamBalOT
OTBEpCTHUS C MPOOKAMU /IS BBIITyCKAa OCTABIIETOCS B TpyOax OuTyma.

[lepekauky BBINIOJHSIOT HACOCHI, TPEUMYIIIECTBEHHO IECTEPEHYATOrO TUIIA.

Obe3goocusanue obumyma u e2o Hazpesanue 00 pabouell memnepamypul
8 OUMYMONNIABUNBbHE C MACTIAIHBIM 0002PEBOM.

HedrenepepabarpiBaromue  3aBOALI  YacTO  IOCTaBISAIOT  OUTYM  C
cojiep;KaHueM Biiaru 0oJsee qonyckaeMon HopMbl 2,5 %. Hacte OuTyMa npuObIBaeT
c ooBogHenuem 10-15 %.

Jlist 00e3BOKMBAaHMS M €T0 HarpeBa 10 padodeil TeMIepaTypbl IPUMEHSIOT
pa3lInyHbIE HAarpeBaTeIbHbIE (TUIABUIIbHBIE) YCTAHOBKH.
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TexHonornyeckuil mpouecc padOThl MJIABUIBHBIX YCTAaHOBOK COCTOUT W3
CIEIYIOIIMX ONEPALIUM:

nepekayku noaorperoro 1o remnepatypsl 80-100 °C 6utyma u3 XpaHWIMILA
B KOTJIbI-OUTYMOILJIAaBUIIbHU;

00e3BOKUBaHUS OMTYMa Mpu Harpese 1o Temmnepatypsl 110-120 °C;

nepeKayku 00e3BOKEHHOro OuTymMa B pabouuid KOTel, T €ro NpoAoHKat0T
HarpeBaTth J0 pabouedt Temmeparypel (130-170 °C), mnpemycMoTpeHHON
TEXHOJOTUYECKUM IMPOLIECCOM.

N3BecTHO, 4TO meperpeB OUTYMOB 3HAYMUTENBbHO YXYJIIIAET HUX (PUZUKO-
MexaHuueckue cBorcTBa. O01Iast MPOIOJKUTEILHOCTh HArPEBA 3aBUCUT OT MapKu
outyma, TpedyeMoi paboueill TeMrneparypsbl, TUIA TUIABWIBHU U KOJIeOaeTcs OT 5
1o 12 4. JIns uckiaroueHus neperpeBa OMTyMOB HEOOXOIUM CTPOTHIl KOHTPOJIb U
aBToMaTH3alusa Tpolecca O00E3BOXKUBAHMS C TEHJEHIMEH COKpalleHUs €ero
BpEMEHH.

HuknuyHble crnocoObl HarpeBa, HampuMep, OUTYMOIUIABMIIBHBIX KOTJIaX
JOJIKHBI OBITh KaTETOPUUYECKH 3aNpenieHbl MOBCIOY (MOCKOIBKY TaKOW pPEexKUM
NPUBOJUT K YCKOPEHHOMY CTapEHHUIO OUTYMOB).

Mmacijo

Puc. 4.5. TexHonoruyeckas cxema paboTsl HarpeBaTeist LIMCTEPHBI C OUTYMOM:

| — ToruMBHBIM 6aK; 2 — npIMOBas Tpy0Oa; 3 — KpaHk! peryaMpoBKa Iogayu
TEIUIOHOCHUTENS; 4 — CWIMKareJbHbIN aTPOH 3alIMTHI TETVIOHOCUTENS OT BJIary,

S — ra30c60pHUK; 6 — BEHTWIb ITIOJAYM CXATOTO Bo3ayxa; 7 — oborpeBaeMblie
9J1IEMEHTbl OUTYMHOro 000pynoBaHMs; 8 — TpyOONPOBOALI; 9 — HacoC s NepeKayku
rerioHocurens; 10 — onopHasi pama; 11 — aBToMoOMIIbHas HOPCYHKa,

12 — BeHTUAsITOP; 13 — KaMepa HarpeBa TenJIOHOCUTENs (Macha).

Harpes 6uTyMa B KOTJIE C MaclsiHBIM HarpeBOM - HauOoJee MPOTrPECCUBHBIN
1 DKOHOMUYHBIHN cioco0. Mcoap3y0T MUHEpaIbHbIE Macia C HU3KOU BSI3KOCTBIO,
BBICOKOM TeMIepaTypod KHUIIEHMs, HE pa3jiaraionecs MOpU  BBICOKUX
TEMIIepaTypax U He BbI3bIBAIOIINE KOPPO3UU METANTMYECKUX YACTEH YCTaHOBKHU.

Huzkas BsA3KkoCTh Macen 00ecrneurnBaeT XOPOIIMM TerIOOOMEH, a BbICOKAs
TOUYKA KUTIEHUS - paOOTy HarpeBaTeIbHONW CUCTEMBI 6€3 N30BITOYHOTO JIaBIICHUS.

JIns HarpeBa MHHEPAJIBHOTO Macila HCHOJIb3YIOT CIEHalbHbIE arperartbl
(puc. 4.5), xotopble 00ecTeunBaOT HArpeB OUTymMa 10 pabodeil TeMIepaTyphl U
MOAAEPKUBAIOT HEOOXOAUMYIO TEMIIEPATYPY B IIUCTEPHE-TIABUIIBHE.
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Harpes macna npousBoasT GpopcyHkaMu, pabOTarOIMMU Ha JU3EIbHOM TOTINBE
B aBTOMaTudeckoM  pexume. CucremMa  MO3BOISIET  aBTOMATHUYECKHU
KOHTPOJIUPOBATH TEMIIEPATYPY U JABICHHUE TETUIOHOCUTEIS.

Obessoorcusanue bUMyma u e2o Hazpes 8 6eCKOMI0801 YCMAHOBKe.

HecmoTpst Ha TOSBIEHHWE HOBBIX KOTJIOBBIX IUIABHIBHBIX YCTaHOBOK,

CTOMMOCTb MTPUTOTOBJICHUS] OPTAaHUYECKUX BSDKYIIMX B HUX OCTAETCS BBICOKOMA.

TexHnonorust paboOThl TaKOW YCTaHOBKHU (pHC. 4.6) COCTOUT B CIAEAYIOLIEM.

butrym HarpeBaetcs B npusMKe OMTYMOXpaHUIUIIA 10 Temneparypsl 85-90
°C, nomycKarolel ero mnepeKkauyky HacoCOM B HamoOpHbIA Oak Oe3KOTIOBOM
ycTaHOBKU. V3 HamopHoTO 0aka OUTYyM CaMOTEKOM IMOCTyIaeT Ha TIepeHIE JTOTKH
NOTOYHON NuHUHU. [loTOYHAs NUHUS CONEPXKUT TPU JOTKA: JIBA YCTAHOBJICHBI
napajuieIbHO APYT OpYyry W paboTaloT OAHOBPEMEHHO M OJHMH KOHIIEBOM,
BKJIFOYCHHBIN B JIMHUIO MOCIIEJIOBATEIBHO C IEPETHUMH.

3

4 Puc. 4.6. YcraHoBKa 1151 6€3KOTIIOBOrO
MPUTOTOBJIEHUS OPraHUYECKUX BSDKYLLIMX
6 MaTepUaJioB:
7 1 — 3a60p BSDKY1Er0 B XpaHUJIUILIE;
2 — 1IecTepeHYaThiii Hacoc;
3 — HanopHbIK 6aK BAXYILLEro;
4, 5, 6 — OTKpBITHIE JIOTKH;
7 — pacxonHblit 6ak; 8 — Hacoc.
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JIOTKM WM3roTOBIEHBI M3 OTKPBITHIX ACOECTOLIEMEHTHBIX Tpyo (MX
MIOJIOBUHOK), HA JJHE KOTOPBIX CMOHTUPOBAHBI CTAJIbHBIE AIEKTPOHATPEBATEIbHBIE
AJIEMEHTHI.

[lepememniasich 1o J0TKaM OUTYM TOHKHM CJIOEM «OMBIBA€T)» HarpeBaTeIbHbIC
aneMeHThl. BHauane HaOmromaeTcsi OypHOE BBIJICIICHME MApOB BOJBI, 3aTEM
oOpa3oBaBIIasAcs MAaJOCTOWKash IEHa pa3pylaeTcs W BO BTOPOM TOJOBUHE
KOHIIEBOTO JIOTKa HarpeBaTelIbHbIE AJIEMEHTHl OOTEKaeT YK€ O0E3BOKEHHBIN
OuTyM, TeMIepaTypa KOTOPOro JOCTUTAET 3aJlaHHOM, T.€. paboyeil TeMIepaTyphl.
3areMm OWTYM CiIMBAaeTCS B pAacXOAHBIM Oak, OTKyJa TMOJAeTCs HaCcOCOM
MOTPEOUTEIISIM.

T'enepanvuolii nian bumymHot 6asol.

OO6mast cxema MpUpeTsLCOBOM OUTYMHOM 0a3bl MoKa3aHa Ha puc. 4.7.

['enepanpHbIil T1aH OUTYMHOM 0asbl pa3palaThiBacTCs C IEIbIO: PEIIUThH
BOIIPOCHI PACTOJIOKEHUS OUTYMOXPAHUIIUINA, YCTAHOBOK JUIsl 00€3BOKUBAHUSA U
HarpeBa OwTyma 10 pabouell TeMmIepaTryphl, CKJIaJOB TOIUIMBA M Macell,
aIMHHUCTPATUBHO-XO3SIMCTBEHHBIX IMOMEIICHUN, PEMOHTHOM  MAaCTEPCKOU,
MapOKOTEIbHOM M JAp.; YCTAaHOBUThH IMOJOKEHHE MPOTSHKEHHOCTh JOPOT,
OWTYMHBIX, TIAPOBBIX W BOJISHBIX KOMMYHHKAIIUH, CETEH AIIEKTPOCHAOKCHHUS.
Pexomenayemblil MaciuTad yeprexka renepaibHoro miana ot 1:200 go 1:500.
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Jlist OuTyMHBIX 0a3 00JBIION MOLIHOCTH LIEEeCO00pa3Ho pa3pabdaThiBaTh J1BA
TUTaHa: TeHIUIAH ¥ MJ1aH KOMMYHUKAIUN U TOPOT.

[Ipu pereHny TeHEPATbHOTO IUIAHA CIEAYET Y4eCTh TakKe MEPCIEKTHUBY
JaJbHEHIIETo Pa3BUTHs 0a3bl, TOTPEOHOCTH APYTUX JOPOKHBIX U CTPOUTEIBHBIX
OpraHu3auui, IPUroTOBIEHUE AMYJIbCUNA U T.M. OPOPMISIOT reHepanbHbINA MIaH
TaK ke, Kak 1 mian K/[3.

[Ipu pasmemnieHnn 0O0OpyIOBaHUS, B MEPBYIO OYEpeb, OTBOISAT MECTO Ha
I1aHe sl OUTYMOXpaHWIMIL, TIOCKOJIBKY OHU 3aHMMAIOT Ha 06a3e OOJIbIlIe BCEro
Mecta. Ha mnpupenscoBoit 06a3ze OWUTYMOXpaHWIMILE paclojaraloT BIOJb
’KEJIe3HOIOPOKHOTO TYIHKa, o0ecreunBas (PPOHT pasrpy3KH HE MEHEE YeThIPEeX-
ISATH UCTEPH WM OYHKEPHBIX BaroHOB. B 1IeHTpe OTBOIMMOTO y4acTKa OOBIYHO
pa3MeNIarT yCTaHOBKY /Il 00€3BOKMBAHMSI M HATpeBa OMTyMa C TAKUM PacueTOM,
YTOOBl OMTYMHBIE U MapoBble (IpU MapOBOM OOOTpeBe) KOMMYHHUKAIMU ObLIN
BO3MOXKHO Kopoue. [Ipu 3TomM Mexay OMTyMOXpaHWIMIEM U yCTAHOBKOW ISt
00e3BOKMBAHUS U HarpeBa OMTyMa JTOJKEH OBITh MPOTUBOIOXKAPHBINA pa3phiB HE
MeHee 25-50 m.

[lepen ycraHOBKOW aiisi 0OE3BOKMBaHUS IPEIyCMATPUBAIOT CBOOOIHYIO
mromanky pasmepoM 150-200 M? juist ynoOGHOTO Moabe3ia aBTOTYIPOHATOPOB U
aBTOOMTYMOBO30B H 3arpy3KH X TOPSIYUM OUTYMOM.

Pasmemienne octampHOro  OOOpPYNOBaHUS H  COOPY)KCHHU  JIOJDKHO
oOecrieuynBaTh ya00CTBO 00CHy:KMBaHUSI 0a3bl U pa3MeENIaThCs C MOABETPEHHOMN
CTOPOHBI OT OUTYMOXPaHWIHILA U YCTAHOBKU JJI1 00€3BOKUBAHMUS.

Cxian >KMIKOTO TOIUIMBA Ha TEppUTOpUU Oasbl Jydllle HE pa3MelniaTh, a
BBIHECTH 3a OTpajly C TeM, YTOObI 0oJiee HaZeKHO 00€CTIeYnTh IPOTUBOIIOKAPHBIE
yCIIOBUSL COJepX)aHusi 0a3bl M HCKIIOUUTHh HEHYXHBIA 3a€37] MallluH JPYTrux
norpebuTeneld TomMBa Ha 3anpaBky. K mapokoTenbHON M (OpPCYHKamM TOMOK
TOIUTMBO MOJAIOT MO TPYOONpPOBOAAM, MPOIOKEHHBIM O] 3eMJICH.

DNEKTPOCTAHIINIO, TAPOKOTEIBHYIO U JIA00PATOPHIO PA3MEIAIOT HEMOIATIEKyY
OT YCTaHOBKH JUIsi OO0E3BOKMBAaHHMS M HarpeBa OWTyMa C COOJIOJICHHEM
IIPOTUBOTIOKAPHBIX Pa3phIBOB. M3 OBITOBBIX MTOMEIIEHUN Ha 0a3e 1e1aecoo0pa3Ho
UMETh AYII, TyaleT U rapaepoo.

Kunple momemeHUss W MOMEMIEHUS Il KyJIBTYpHO-MacCOBOIO
oOcy>KMBaHMs pabOUnMX PEKOMEHIYETCSl TAaKKe yCTpauBaTh 3a MpeneaaMu Oa3bl
Ha paccTosiHuu canuTapHoit 30861 (100-200 M) ¢ TOABETPEHHOM CTOPOHBI.

Heo6xoaumo mpenycMOTpeTh OrpaxaeHue 0a3bl, KOHCTPYKIUS KOTOPOTO
3aBHCUT OT MPOJODKUTEIBHOCTH HaXOXKJIeHus 0a3pl Ha OJHOM MeECTe U €€
MOIIIHOCTHU: TITyOOKasi KaHaBa, IITAKETHHUK, KOJIK0Yasi IPOBOJIOKA, CILUIOIIHOM 3a00p
u JIp.

Oxpana 6a3bl 1 KOHTPOJIb BbIBO3a MaTEPHAJIBHBIX IEHHOCTEN TOJIKHBI OBITH
o0ecrniedeHbl IPU BbE3/1€ U BbIe3/e ¢ 0a3bl.

I[Inomane Bcelr ©Oa3bl  CKIQABIBACTCd M3  INIOMIQJCH, 3aHUMAaeMBbIX
000pyTIOBaHUEM U COOPYKEHUSIMH, JOPOraMH, MPOTHUBOMOKAPHBIMH pa3pbIBaMH,
IUIOMIA/IKAMHU-CTOSTHKAMHU  aBTOTYAPOHATOPOB, OMTYMOBO30B U PEMOHTHUPYEMBIX
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MamuH.Kosppuument nenonp3oBanus mwiomaan A0keH Ot He MeHee 0,6-0,8.

Puc. 4.7. InaH npupensCcoBoOit
(‘)”TyMHOﬁ 6831’[: -:-:-:-:-:-:-:—:-:-:-:-:-:-:ﬂ
| — OUTYMOXpaHUJTIMIIIE KPHITOrO TUITA T ; I 5] ] I = J 1
¢ HarpeBaTeJIbHO-TIepeKaYUBaIOLIUMHU =

arperaramu; 2 — npeodpasosares; — 2~+{0] 3

3, 8 — Hacochl; 4 — 00e3BOXMBAIOILHE 4
YCTAHOBKH IUJIs1 HarpeBsa OMTyMa 0 paboyei [~ -
ICMIIepaTyphl; 5 — MOXapHBIA capai; L

() — MapoKOTeNbHAsA, Aylll, rapAepoo; M
7 — TyaineT; 9 — UMCTEpHBI C 000rpPeBOM IS
xpaHeHus OuTyMa; 10 — oxpaHa; & 12
| | — KOHTOpAa; 12 — peMOHTHBIE MACTEPCKUE;
|3 — mabGoparopus; 14 — ruromanKa mis El
IpaHCcIIopTa NoTpeduTeNeH ouTyMma. B

IS — MapuIpyT 3ae31a OMTYMOBO30B; N S T [ T ISy B (P S N S

JIJIsi HOpMaJIbHOM pas3rpy3ku OMTyMa W3 JKEIC3HOJOPOKHBIX €MKOCTEH Ha
0a3e mpeaycMaTpUBAIOT MOCTOSHHYIO MapOpa3BOISAIIYI0 CUCTEMY, JJIS YEro Io
BceMy (pOHTY pa3rpy3Kd B IapomnpoBOJaX TMPeayCMaTPUBAIOT MITYIEPA,
TIO3BOJISIONTUE TOAKIOYEHUE W OJTHOBPEMCHHBIN O0OOTPEB BCEX IMOJAHHBIX Ha
pasrpy3Ky BaroHoB.

llepcnexkmusnvle Hanpasnenus 6 pabome OUMYMHBIX 0a3.

JIJist cCOBEpIIEHCTBOBaHUS JIIOOOM TEXHOJIOTMM HEOOXOIUMbI HOBBIE HIIEH,
00OCHOBaHHBIE TEOPETUYECKH U HMEIOIIME pealbHYH0 OCHOBYIJS UX
ocymiectBienus. [Ipu 3ToM He UMeeT 3HaYEHUS, YTO B HACTOSUIUN MOMEHT 3TH
UJEU HEOCYIIECTBUMBI TIO Py NPUYMH: HAIpUMep, HET HeoOXOAUMOn
JOKYMEHTAIIMHM,  ONBITHOTO  O0pa3lla  YCTaHOBKH,  OSKCIEPUMEHTAIbHO-
MIPOMBIIINICHHOH anpobanuu 1 ap. [ 1aBHOE 3aKITI09aeTCsl B TOM, YTO YKa3bIBACTCS
MEePCIEKTUBHOE HANPABJICHHE, IO KOTOPOMY CIIETYeT UITH, U €CIU HE Cpa3y, TO
MO3TAITHO.

K TakuM HOBBIM wHAESIM, OTHOCSAIIMMCS HEMOCPEACTBEHHO K paboTe
OUTYMHBIX 0a3, MOXXHO OTHECTH JABe: 1) KamcynupoBaHue Outyma u 2)
ABTOHOMHOE TPOU3BOJICTBO TPAaHYJIMPOBAHHOTO ac(hambTOBSKYIIETO BEIIECTBA
1S ac(haTbTOOETOHHBIX 3aBOJIOB.

O6a HOBBIX HampaBjieHHs B pabore OWUTYMHBIX 0a3 OTHOCSTCS K
COBEPIIIEHCTBOBAHUIO TEXHOJOTHU TONy4YeHUs! ac(hambTOOETOHHBIX CMecel Ha
AB3, monmydammux TpaHYIUPOBAHHBIM OWTYM B BHUAE KamCyl, WIH Cpa3y
TpaHyJIHPOBAaHHOE ac(ambTOBSKYIEee BemecTBO (OMTYyM + MUHEPAIbHBIN
MOPOIIOK).

Kancynuposanue 6umyma.

[Tonmyduenune MoaudUIMPOBaHHOTO OUTYMHOTO BSKYIIETO 32 CUET IPOCTOTO
CMEIIIeHUs OMTyMa ¢ MOJMATUIEHOM Bbicokoro namieHus (I19BJI) uzBectHo. B
pe3yNbTaTe WCIONB30BAHUSA TaKOTO BSDKYIIETO CBOMCTBA acdambToOeTOHA
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yiyuiarotes. MccaenoBanus mo KancyJlupOBaHUIO OMTyMa B MOJUATUICHOBYIO
000JI0YKy TpOBENECHHI B  belopycCKOM  HAIMOHATBHOM  TEXHUYECKOM
YHUBEPCHUTETE.

Ot paboTel o ucnosb3zoBanuio [I1DB]/] B coctaBe OUTYMHOr0 BSXKYIIETO B
BU/JIE KaIlCYJIUPYIOUIE 000JI0UKHU PE3KO U3MEHSIOT CYILIECTBYIOU[YIO TEXHOJIOTHIO
Ha acaabTOOETOHHBIX 3aBOJIAX.

B pesynbraTe yKazaHHOTrO KarCyJaupoBaHUs OWUTYM TMpEBpaIlacTCs B
KBa3UJIMCIIEPCHBIM MaTepuaj, YacTHI[bI KOTOPOTO HE CIMMAIOTCA, €r0 MOXHO
MPOM3BOJNUTH B JIFOOOE BpeMs Toja, HaKalIuBaTh B OOBIYHBIC CKIIAIax,
NIEPEBO3UTH B 3aTapEHOM BHJIC HAa 0OBIYHOM TpaHcmopTe. [Ipu 3ToM pagaukanbHO
MU3MCHSICTCSI ~ TEXHOJIOTHMSI  MOJATOTOBKM ~ OWTyMa  TNPU  TPOU3BOJICTBE
acanpToOeTOHHOW cMecu. M3 Hee TONHOCTbIO  HMCKJIIOYAIOTCA  BCE
TEXHOJIOTUYECKHUE OIEepalli, CBS3aHHbIE C TEIUIOBOM 00paboTKol OuTyma,
BIUIOTH JI0 €0 MOJaYl B CMECUTENb.

OTO JaeT OCHOBaHUE /I NPOJOJDKEHHUs PaboT MO Pa3BUTHUIO JAHHOIO
NIEPCIICKTUBHOTO HAIIPaBJICHUS.

IIpouzso0cmeo epanyaupo8anHo2o acpanrbmosaxicyue2o seujecmada.

CHMI>XeHrEe CTOMMOCTH MPOAYKIIMH C COOIOCHUEM €€ KayecTBa - OCHOBHAs
3ay1aya 3¢ (HeKTUBHOM pabOTHI JIF0OOT0 MPOU3BOJACTBEHHOTO IPEANPUSTHS.

3HAYNTETbHBIC DHEPreTUYCCKUC 3aTpaThl npu HOJTYYCHHH
ac(abTOOETOHHBIX cMecell Ha acharbTOOCTOHHBIX 3aBOJAaX CBSI3aHBI C
HEO0OXOJIMMOCTBIO UMETh Ha HUX:

CJIOHO€ PHEPrOeMKOoe OUTYMHOE X03sIICTBO (MpueM OUTyMa, ero XpaHeHue
U TeMIepaTypHasl MOJr0TOBKA);

crenuanbHble YCTPOUCTBA AJIA IpUeMa, XpaHEHUsI U TI0JIayd MUHEPATHHOTO
MOPOIIKa K CMECUTENIO (KOMIIPECCOPHI, 103aTOPhI, CUIIOCHBIE EMKOCTH U AP.).

Nnes peskoro cokparieHus 3atpat sHeprur Ha AB3 3akiiodaercs B TOM,
9YTOOBI Ha IIEHTPATU30BAHHBIX (IIPUPEITHCOBBIX) OUTYMHBIX 0a3ax MPOU3BOIUTH
(kpomMe  OOBIYHOW  TOATOTOBKM  OWUTYMOB)  TOTOBOE  KOMIUIEKCHOE
acanproBspkyiee BemecTBo (KAB) B rpanyiupoBaHHOM BHJIE U JOCTABJISATh €TI0
Ha AB3 m11000H MOIMHOCTH, BKJIIOYasl MPUTPACCOBBIE (CM. MATYIO 4YacTh).
ITpousBoacTBo KAB M0HO OCYIIECTBIISITH KPYTJIOTOAMYHO.

IIpu Takoit opranuzanuu Beinycka KAB Ha neHTpann30BaHHBIX OMTYMHBIX
0a3zax OTKpBIBAIOTCA 3HAUMTEIBHBIE BO3MOXKHOCTH IIJIi  TIPOM3BOJICTBA
MOAU(PUITMPOBAHHBIX OUTYMOB: B HUX MOKHO BKJTIOUATh MOJIUMEPHBIE T00aBKU U
ITAB ¢ TOYHBIM JO3UPOBAaHHWEM M TIIATEIBHOW NOMOI€HU3ALMEH (XMMHYECKUM
CPEICTBOM) WM HCIOJB30BaHHEM  Pa3IUYHbIX  ¢u3nueckux dPpdexTon
(ypTpa3ByK, aMeKTporuapaBindeckuii 3pdext, 3 HEeKT BUXpEeBOro CIos u Jp. ).

Oxpana mpyoa Ha OUMYMHbIX OA3ax.

K pabGore na OutymHBIX 0a3ax JOMyCKAarOT paboYMXx, 3HAOMIUX
TEXHOJOTHYECKUN TIPOIECC, NpaBWiIa MPOU3BOACTBA pabOT W TMPOIISAIINX
WHCTPYKTAX IO OXPAHE TPY/la ¥ TPOTUBOIIOKAPHBIM MEPOTIPUSTHSIM.

Bo uzbexxanne camoBO3TOpaHusi OMTyMa HENb3s MPEBBINMIATH JTOMYCTHMYIO
TeMIlepaTypy HarpeBa OuTyma. XpaHWIUIIA, KOTIBI, YCTAHOBKH  JJIS
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00€3BOKMBAHUSI U HAarpeBa OWUTyMa pa3pelIacTcsi PEMOHTUPOBATH MOCIE UX
ocTbiBaHus. [IpoTHB BcieHMBaHUS OUTyMa MPUMEHSIOT CIICHUANIbHBIE TO0aBKHU.
[Ipu BbIrpy3ke OuUTyMa U3 KEJIE3HOJOPOXKHBIX BaroHOB TMOJ] KoJjieca
MOAKIIABIBAIOT Oammaku, IPENSTCTBYIOIINE CaMOITPOU3BOJIBHOMY
MepeMeIleHUIO BaroHoB. /{7151 mojauu napa K marpyokaM [UCTEPHBI WM OYHKepa
[UTAaHTH TPUCOCIUHSIOTCS TPU 3aKPHITOM BEHTWIE Ha maporpoBoje. byHkep
OCBOOOXKIAIOT OT JeprKarejied U ONPOKHUABIBAIOT TOJIBKO MO CUTHAJy JUIla,
OTBETCTBEHHOTO 3a pPasrpy3Ky; JeOeIKy YCTaHABIMBAIOT CO CTOPOHBI,
MIPOTUBOMOJIOKHON BBITPY3KE, HANEKHO pacuanuBaroT. K OyHKepy MNOIXOMAST
TOJIKO CO CTOPOHBI, MMPOTHUBOIOJIOKHON pasrpy3ke. Ilnomanku u JIECTHUIIBI Y
OUTYMOXpaHWJIUIA W O0O0E3BOXKUBAIOIIMX YCTAHOBOK OTPAXKIAIOT MEepUSIaAMU
BBICOTOM HE MeHee 1 M ¢ 60pTOoBOM JOCKOM BhIcOTOM HEe MeHee 18 cM. [momanaku
U JICCTHUIIBI, 3aTPSI3HEHHBIE OUTYMOM, HY>KHO PETYJISIPHO OYHIIATh.

PaGounx oOecrneunBaloT OpE3CHTOBBIMU  KOCTIOMaMHU, PYyKaBUIAMU,
NpEeIOXPAaHUTEILHBIMA ~ OYKAaMH M, €CIUM HYXKHO, pecrnupaTopaM WU
npotuBorazamu. PaGoume OutymHO#M 0asbl (1exa) 00s13aHBI YMETh OKa3aTb
MOCTpaJIaBIIeMy MEepBYyrO momoib. Ha Gonpmmx 6a3zax co37ar0T MEIUIIMHCKHMA
MOCT, B 00SI3aHHOCTh KOTOPOTO BXOJUT KOHTPOJIb 32 COOJIFOJIEHHWEM IpPaBHII
OXpaHbl TpyJa, MpoheCCUOHAIIBHOW TMTHUEHbI, HAOII0ICHUE 3a UCIIOJIb30BaHUEM
CPEACTB MHAUBUIYATHHOM 3aITUTHI U TIPABUJI MX DKCITyaTaIlliU, OKa3aHUE TIEPBOM
JOBpavueOHOM TOMOIIM Ha MECTE, PEIICHNE BOTIPOCa O HEOOXOUMOCTH dBAKYallUH
OOJILHOTO U JIp.

[lopaxxeHne  SJAEKTPUYECKUM  TOKOM  OOBIYHO  MPOMCXOAUT  MPHU
CONPUKOCHOBEHUU YENIOBEKAa C TOKOBEIYIIMMH YacTSIMH MPOBOJKH, a TaKXKe
BCJIE/ICTBHE CONPUKOCHOBEHUS C METANTMYECKUMHU YACTIMU MAIlIUH U YCTPOUCTB
KOTOpPBIE MOTYT OKa3aThCsl MOJ| HANPSHKEHUEM HU3-3a MOBPEXKICHUS H3OJSAIUU.
OnacHOCTh TOpPaXXEHUSI DJIECKTPUUECKAM TOKOM OIPEAENSETCS €r0 BETUYHHOM,
POJOJIKUTEIIBHOCTHIO HAXOXKJCHUSI YeJloBeKa MoJ neiictBueM Toka. Hambornee
OTAaCEH JJISl )KU3HU TOK MPOMBIIIJIEHHOW 4acTOThl S0 TiI.

Jnga  3amurhl  yCTPOMCTB OT OMNACHOTO IEPEX0Ja HANpPSKEHUS Ha
METAJUTNYECKHUE YaCTU MaIlliH, TPYOOIPOBOAOB CIIEIYET YCTpauBaTh 3aIIUTHHIC
3a3eMJICHUS] WM 3alIUTHOE OTKIIOYEHHE dJeKTpoobopynoBanusa. I[lepconarn,
CBSI3aHHBIA C OOCIYy)XMBAaHUEM OJJIEKTPOOOOpynOBaHUS 0a3bl, JOMKEH OBITh
3HAKOM CO CPEJICTBAMU U MEpPaMU 3aIUThI OT MOPAKEHHUSI IEKTPUUECKUM TOKOM,
XOPOIIIO 3HATh TPeOOBaHUS 0€30MaCHOCTH IIPH PEMOHTE JIEKTPOYCTAHOBOK.

Jns  TymeHuss mokapa MpedycMaTpPUBAIOTCSA: BOJOEM W3 pacuera
notpebHoctr 10 1/cek, pydHOW HaAcoc, MPOTHUBOIOKAPHBI HHBEHTAPD,
XUMHUYECKUE OTHETYIIUTEIH, SIMIHKU C CYXHUM MECKOM U JIOTIATHI.
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Tema 4.2. IMyJIbCHOHHBIE 0a3bI

Ha3znauenue u knaccuguxayus 0oposcHbIX IMYTbCULL,

burymHas sMmynbcus - rpyooaucnepcHas HEOJHOPOAHAS CUCTEMA, COCTOSILAs
U3 JBYX B3aMMHO HEPACTBOPHUMBIX KUJKOCTEH. OJHA U3 KOTOPBIX - OuTyMm (10 60
%) B BUJE MEJIKUX YacTull (0KoJI0 1 MKM) - TUCIIeprupoBaHa B Jpyrou - BOJE.

JIopoXHBIE AMYJILCUHU, KaK OPTraHUYECKUE BSKYIIME MaTepHasbl, IIUPOKO
UCIIOJIB3YIOTCS TIPU CTPOUTEIBCTBE, PEMOHTE U COACPKAHUU JOPOKHBIX OJEK]I,
JUISL YKPEIUICHHs] TPYHTOB, JJI yXOJa 3a CBEXKEYJIOKEHHOW IeMEHTOOETOHHOMU
CMECBIO.

B nHacTosiiiee BpeMsi SMyJIbCUU aKTHUBHO HCIIOJIB3YIOTCS JIJIsl MOATPYHTOBKHU
nepel YKJIagKoW HOBBIX cloeB acdaiabTOOeTOHa, JUIsi MPUTOTOBICHUS
AMYJILCHOHHO-MUHEpAIbHBIX ~ cMecedl  (TJlaBHBIM  O0pa3oM  TI'paBUKHO-
AMYJILCUOHHBIX), I YCTPOUCTBA 3alIUTHBIX CIIOEB U MIOBEPXHOCTHHIX 00PabOTOK,
C LIEJIbIO peabMINTAIlMU CTapbiX acPaabTOOCTOHHBIX MOKPHITUN, CTAOUIU3AINY U
o0ecbUTMBaHUSl TPABUUHBIX JOPOT, JJIs SMOYHOTO PEMOHTa CTPYHHO-
UHBEKIIMOHHBIM METOJIOM. BeayTcest paGoThl MO MOJIYYEHUIO TUIOTHBIX XOJIOIHBIX
ac(arbTOOETOHOB M pereHepanuu craporo achaibro0eToHa ¢ J00aBIICHHEM
OouTyMHBIX dMyJdbcuil. Cepa mpuUMEHEHUsS dMYIbCUM PACIIMPSIETCS B CTOPOHY
CO37aHMs CJIOEB THUIPOU3OJSIMU HAa MOCTaxX MPU HCIOIB30BAHUU MEMOpaHHOM
TEeXHOJOTuU. Pa3paboTaHbl CcOCTaBbl JMYIbCUWA JJs  3alIUThl  OETOHHBIX
KOHCTPYKIHM OT COJIEBOM KOPPO3UH.

CoBpeMeHHBIE TEXHOJOTUM M MaTepHalibl, OCHOBaHHBIE Ha HCIIOJIb30BAaHUU
OUTYMHBIX 3MYJIBCHH, MO3BOJSIOT OOECHEUYUTHh HAJEKHYIO 3aIIUTy MOCTOBOTO
MOJIOTHA OT arpeCCUBHOTO BO3JICUCTBUS OKPY’KaroIIel cpenbl Ha 9-9,5 neTt, a mpu
YCIOBUM  TEPUOJAMYECKOTO PEMOHTAa 3aMEHOW  3allUTHBIX CJIOEB  CpPOK
AKCIUTyaTalluM MOCTOB MOJKET JOCTHUYb pacdyeTHOro ypoBHs 50-100 ser, BMecTO
HAO0JII0JJaeMOT0 B HACTOSAIIEe BpeMsl Cpoka ux ciyx0b1 30-35 jer.

[IprumMeHneHne 3MyJIbCU UMEET PsJ TPEUMYILECTB:

obecrieurBaeTCs SKOHOMHS OUTYMOB;

MO>KHO BECTH pabOThI MPU MOHIKEHHBIX TeMIepaTypax Bo3ayxa (1o -5 °C);

00pabaThIBaTh XOJIOAHBIC BIAKHBIE KAMEHHBIC MaTEPUAJIBI;

MOKHO TIPUMEHSTH IMYJIbCUU 0€3 UX MOJJ0TPEBA.

burymuas smynbcus, Kak W BCsSKasg TpyOOauCIIEpcHash HEOTHOPOIHAs
cuctema, 00JaJaeT HEBBICOKON CTaOMIBHOCTBIO, MOBBICHTH KOTOPYIO MOYKHO
n00aBlIEHNEM  CIICIMAIBHBIX  MMOBEPXHOCTHO-aKTHBHBIX  BemecTB  (ITAB),
HA3bIBAEMBIX SMYJIbraTOpaMu WM CTaOWIM3aTOpamMu, B BHUJIE TOHKOMOJIOTBIX
TBEPJbIX MOPOILIKOB. DTH BEUIECTBA CO3/Ial0T 3aUIUTHBIE 0O00JIOUYKH BOKPYT YaCTHI]
OWTyMa, 94TO IIPEIOTBPAIACT UX KOATYJISAINIO (CIIUTIaHuUE).

OMyJIbraTop - MOBEPXHOCTHO-aKTUBHOE BEIIECTBO, HEOOXOAMMOE I
oOpa3zoBaHus CcTaOWIBbHON SMynbcun. Co3maer 3anuTHBIE OOOJIOYKH BOKPYT
YaCTHII TUCTIEPCHON (a3bl, B pe3yabTaTe YeTO OHU HE CIUMAIOTCS MEXKIY COOOH.
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butymHbIe SMyTbcHH KIACCUPUITUPYIOTCS IO PSATY XapaKTePHBIX MPU3HAKOB:
M0 WX TUITY U BHIY, CKOPOCTH paciiajia, KOJIMIeCTBY BSDKYIIETO | JIp.

[To Tumy sMynbcuM ACNIAT Ha MpsAMbIE U 0OpaTHBIC. B TIPSIMBIX AMYIIbCHSIX
KAl OMTyMa JHUCIIEPTUPOBAHBI B BOJIE; B OOPATHBIX - BOJA IUCIICPTHPOBAHA B
outyme. B 1Op0XKHOM CTPOHMTENLCTBE MPUMEHSIOTCS TJIaBHBIM 00Pa3oM MPSIMbIC
OMYJIbCHH.

[Io Bumy mpsMbIE OSMYJIbCHUH JEIAT Ha IIEJOYHBIE W KHCIBIC.
[Ile0uHBIE AMYJIBCHHM COJACPKAT SMYJIBIaTophl B BUAC aHUOHAKTUBHBIX [IAB,
KOTOpBIC TPHUIAIOT YacTHIIAM OWTYyMa OTPHUIATCIIBHBIA SICKTPUYCCKUN 3apsi.
Kucnbie sMynbCcUM cOAEp)KaT AMYJIBraTopbl B BHUAC KaTHOHAKTUBHBIX IIAB,
NPHUIAOIIAX YacTUIlaM OWTyMa TIOJIOKUTEIBHBIH JJCKTPUUYCCKUN  3apsil.
Monekynsl IIAB, cocrosimue W3 TOJSIPHOW W HENOJSPHOM  YacTew,
OPUEHTHPYIOTCSI Ha TpaHMIEe pasleia «OUTyM - BOJa» TaKUM 0O0pa3oM, UTO
HETOJIIPHOM YaCThIO OHU OOpaIeHbI K OUTYMY, a TOJIIPHOM - K BOJIC.

BenencTeue Takoi OpHeHTAIMN MTOBEPXHOCTHO-aKTUBHBIX BEIIECTB YACTHUIIBI
OuTyMa IpHOOPETAIOT NCKTPHUCCKH 3apsia. OJHOMMEHHO 3apsSKECHHBIC YaCTHIIBI
OTTaJKUBAIOTCS, YTO TMPEMATCTBYET WX CIMIIAHWIO U OOYCJOBIHMBACT OOJIBIIYIO
YCTOWYMBOCTD AMYJIBCHH. TBEpJIbIC CTAOMIN3AaTOPHI BBITOJHSIOT TY K€ POJIb, YTO
u [TAB. OHY pWIMIIAIOT K TOBEPXHOCTH JIUCIICPTUPOBAHHBIX YaCTHUI] OMTyMa U
00pa3yIoT Ha TpaHUIIE UX pa3jielia ¢ BOJAON 3alUTHbIE 000JOUKH.

[IleouHbIC AMYJIbCHM JIydllle TPWIMMNAIOT K KaMCHHBIM MaTepuajam
OCHOBHBIX TMOpPOJ M XYK€ K KHCIBIM TOpOJIaM; KHUCJIbIE 3MYJIbCUU JIy4Ille
NPWIKIAIOT K KAMEHHBIM MaTepHuajiaM KHCJIbBIX TOPO/I.

[To ckopocTH pacnaja nmpsiMble SMYJIbCUH PA3ACNIAIOTCS Ha:

obicTpopacmnazaarommuecs (koddduiment pacmaaa 80-200);

cpeauepacmnazaromuecs (koadduiment pacmaga 220-260);

MeIeHHoOpacnagaromuecs (ko3dduiuent pacmama 6omee 260).

Koaddpummenter pacnaga (QUKCHPYIOT CKOPOCTh pPa3pyIICHUS 3MYJIBbCHU
IyTeM BBEJCHUS B HEE OMPENEICHHOTO KOJIMYECTBA ATATOHHBIX MUHEPAIbHBIX
YACTHIL.

[Ipu B3auMOAEHCTBUM OHMYIbCHUM C 00paldaThIBAEMBIMH MaTepuaIaMu
AMYJIBraTop aJcopoupyeTcss Ha ux nmoBepxHoctu. [Ipu 3TOM TOMNIIMHA 3aIIUTHON
TUICHKW SMYJIBraTopa, KOTopasi MOKPHIBACT YACTHILY BSDKYIIETO, YMEHBIIACTCS U
YACTHIIBI BSKYIIETO COCTUHAIOTCS. ITO XapaKTEePU3yeT paciajl YMYIbCUU.

CkopocTh pacmaja MyJIbCUU 3aBUCHUT OT BHJIa U KOJIMYECTBA IMYJIBraTopa,
MHUHEPAJIOTHYEeCKOTO U (PAKIIMOHHOTO COCTaBa 00pabaThIBAEMBbIX MaTEPHANIOB,
CTETICHW 3arpsi3HEHUS HUX, a TaKKE OT METEOPOJOTUUYECKUX YCIOBUU B MEPUOJ
BBITIOJTHEHUS paloT.

bricTpopacnanaromuecs s3mynbcun pacnajgarrcsa B tedeHue 10-30 MuHyT,
cpenHepacnagatonuecs - 3a 30-60 MuHYT, MeIIeHHOpacnagatonmecs — 3a 4-24
Jaca.

bricTpopacnagatonuecss SMyJIbCUM MPUTOIHBI TSI PA3THYHBIX JTOPOKHBIX
PEMOHTHBIX MEPONPHUSITHH - TOATPYHTOBKH, YCTPOWCTBA IOBEPXHOCTHBIX
00paboTOK U Jp.
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CpenHepacnaiamoniyecs -HSMYJIbCUU HUCHOJNB3YIOT JUIsl MPONUTKU, NIPH
MIPUTOTOBJICHUH YE€PHBIX MATEPUAIOB U3 I€OHSI OCHOBHBIX MOPOJI CMEIICHUEM B
YCTAHOBKE U JUISl PA3IUYHBIX JOPOKHO-PEMOHTHBIX PadoT.

MenneHHopacnaJalomuecss dMYJAbCUA UIAYT Uil MPUTOTOBJICHUS YEPHBIX
MaTepuanoB J000ro (PpakIMOHUPOBAHHOIO COCTaBa CMEIICHHEM B YCTAaHOBKE U
Ha JI0pore, a TaKXke JJi JOPOKHO-PEMOHTHBIX padoT.

Pacnan smysnbcumM - cOCTOSIHUE, MPU KOTOPOM SMYJIbCHM pasfeiseTcss Ha
cocTaBHble 4YacTH. [IpoucXoAuT mpu JUIUTEILHOM XPAaHEHUM M 3aBUCUT OT €€
COCTaBa.

[To komMUeCTBY BSXKYIIIETO MPSIMBIE SMYJIBLCUU ACISIT Ha KOHIIEHTPUPOBAHHBIE
U BHICOKOKOHIICHTPUPOBAHHBIE.

KoHuentpupoBanuble 3Mysiabcuu coepxkat 10 74 % 5MyJIbrUpOBaHHOIO
BSDKYIIIETO MaTepualia, BBICOKOKOHIIEHTPUPOBAHHEIE - OT 74 10 95 %.

BricOKOKOHIIEHTpUPOBaHHBIE AMYJICUU HETOCPEACTBEHHO HE
NPUMEHSIOTCS;, WX TPEABAPUTEILHO TMPEBpaAIllalOT B KOHIEHTPUPOBAHHEIE,
pasbagiisisi BOJOM.

Ecau mpu mpuroToBieHHM KOHIEHTPUPOBAHHBIX AMYJIBCUN HCIOIB3YIOT
TBEPJIbIC IMYJIBIaTOPhl, HAMPUMED, TJTUHUCTHIC, KPEMHE3EMHUCThIC, N3BECTKOBBIC,
TO MOJYYaloT MAaCTHI.

Ilpucomoenenue 6umMyMHbX IMYIbCULL U RAC.

JI1s1 IpUTrOTOBJICHUS JOPOKHBIX AIMYJIBCUNA OPTaHU3YIOT CIICIMAJIbHBIC 0a3bl
WIK 1iexa npu OuTyMHbIX 0a3ax, win AB3. ba3bl MOryT OBITH MOCTOSTHHOTO
(cranioHapHBIC) U BPEMEHHOTO THUIIOB.

3aBOJIbI MOCTOSIHHOTO JEWCTBUS (CTAallMOHAPHBIE) HKMEIOT OOJIBIIYIO
POU3BOJIUTEILHOCTh M O0ECHEYHBAIOT MOTPEOHOCTh MHOTHX MOTpeOuTene
HE3aBHCHMO OT JAJBHOCTU HMX PACIOJOXKEHUS OT AMYJIbCUOHHOW Oa3pl. s
JOCTaBKHU AMYIbCUU UCIIOJIB3YIOT KEJIE3HOJOPOKHBIN TPaHCIIOPT,
aBTOOUTYMOBO3bI, ABTOT'YIPOHATOPBHI.

TexHonorusi NPUTOTOBICHUS OUTYMHBIX OMYJIbCHM COCTOUT U3 Tpex
OCHOBHBIX OITepaIHil:

1) mOArOTOBKH OMTYMOB;
2) IPUTOTOBJICHHS BOJHOTO PACTBOPA AMYJIbraTopa;
3) mepeMenBaHus THX KOMIIOHCHTOB.

Iloozomoexa 6umymos.

[Ipy  OpuUrOTOBIEHWH  KOHIEHTPUPOBAHHBIX  AIMYJIbCUH  OUTYMBI
00€3BOKMBAIOT B KOTJIaX U HArPeBaloT A0 cieayromux Temmneparyp (°C):

BHJI 200/300 - 80-100;

BHJI 130/200 - 100-110;

BHJI 90/130 - 110-120.

Uccnenosanmsi, nposenenusie B CoroznopHNU, mokazanu, 410 OUTYM MOKHO
MoIorpeBarth 10 Temmneparypsl He 6omnee 100 °C.

[ToaroToBNEeHHBIN OUTYM MEPEKAYUBAIOT B paOOUHiA KOTET.

Iloozomoexa 600HbIX pacmeopos 2My1beamopos.

OMyNbraTopbl, Kak U OUTyM, TpeOYIOT NpeaBapUTEIHLHON NOATOTOBKH.
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Hekoropble 3MynbraTtopbl JErkKo pacTBOPSIOTCA B BOAE M HE TpeOyroT
cnenuanbHOW 00paboTku. M3 3TUX 3SMyIbraTopoB CMEIIMBAHUAM C BOJOU
MOJIY4alOT PacTBOpP, KOTOPBIA Mepel MPUMEHEHHWEM HarpeBaloT A0 padouei
temneparypsl 70-80 °C.

Hekoropble smynbratopel, 4ToObl pPacTBOPUTH UX B BOJE, HEOOXOAMMO
MpeABapUTEIbHO OMBUIMTH BOAHBIM pacTBopoM mienoyeil (KOH unu NaOH).
OmbuieHHEe (BapKy) OCYIIECTBISIOT B CHELHMATBHOM KOTJIE€ B TeueHue 3-4 u.
[IpuroroBiieHHOE MBUIO pazOaBISAIOT BOJOM mpomopuuu 1:9 U momydeHHbIN
pacTBOp mepen INMpUMEHEHHEM Takke HarpeBaror g0 70-80 °C, nosupyrorT u
HAIIPaBJISIOT B CMECUTEb.

Brtym PazxuikuTens SMyabraTop Bona Kucnora
JducnepcHas JucnepcHoHHas
daza cpeaa

Mexannyeckan Puc. 4.8. Obuiasi cxema
anepria —— > Typ6uua NONyYeHUsT GUTYMHBIX

i 3IMYJIbCUHA

OMynscHs b XpaHeHHe Unu
nocTaBka

llepemewueanue  komnonenmog. llpu  NPUTOTOBIEHUU  IIETOYHBIX
KOHLIEHTPUPOBAHHBIX 3MYJbCHII B 3aBUCHMOCTH OT CKOPOCTH paclaja U BUAA
AMYJIbIaTOpa MPUHUMAIOT CIAEAYIOUIEE COAEPKAHNE KOMIIOHEHTOB IO MACCE:

outym - 50-60 %);

amyibrarop - 1-2,5 %;

enxuii HaTp (NaOH) - 0,1-0,4 %;

Boza - 38-48 %.

JIns1 KUCIIBbIX KOHLIEHTPUPOBAHHBIX 3MYJIbCUN:

outym - 50-60 %);

smynbrarop - 0,75-1 %j;

Boza - 39-49 %.

OO6mrast cxeMa Mpou3BOACTBA OUTYMHBIX IMYJIBCHIA PUBEICHA HA pHC. 4.8.

[IpunuunuansHass cxema 3aBoja (0a3bl) MO MPUTOTOBICHUIO OUTYMHBIX
AMYJbCHM IpUBeAEHA Ha puc. 4.9.

Y cTaHOBIIEHO, YTO HA JUCTIEPCHOCTH IMYJIBCUU 0CO0O0€ BIUSHUE OKA3hIBACT
BSI3KOCTh OMTYMa, MO3TOMY B €r0o COCTaB BBOJSTCS pa3KIMKUTEIU. B kadecTBe
Pa3KIKUTENICH MCIIOIB3YIOTCS: KEPOCUH, JU3EIbHOE TOIIMBO, MHAYCTPUAIIbHOE
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Macyo u ap. [Ipu mpuMeHEeHUN KaTHOHAKTUBHBIX AMYJIBIaTOPOB VIS JIYUIIETO WX
PacTBOPEHUs B BOJE UX MOJKUCISAIOT COJITHON KHACIOTOM.

Obopyodosanue 0151 NPUSOMOBIEHUSL IMYTbCUU.

[IpombllsieHHOE ~ TPOU3BOJCTBO  3MYJbCcHM  0e3 CHEUaIbHOrO
MPUCTIOCOOJIEHUS JJI1 3TOr0 00OpYIOBaHMSI, OCYUIECTBIISIIOLIEIO0 MHTEHCUBHOE
nepeMeIuBaHue C 1EeJIbI0 MOJIYYEHUS SMYIBCUU C BHICOKON MOIIHOCTHIO YaCTHI]
OouTyma u 00eCcreunTh €€ CTaOMIBHOCTD.

[Tpou3BOACTBO 3MYIbCUN OOBIYHO OCYIIECTBISETCS C TOMOUIBIO annaparos,
Ha3bIBaGMBIX aucrnepraropamu. K HUM OTHOCAT: KOJUIOWIHBIC MEJIBHHUIIBI H
poTopHbIe AucTiepraTopbl. KosonHbie METbHUIIBI OBIBAIOT Pa3HbIX Mojeei. 1x
XapaKTEPUCTUKH SIBIISIFOTCS :

HaJIMYME BO3AYIIHOTO 3a30pa, PEryJIHpYyeMOro WM TOCTOSHHOTO,
HaXOJSIIIETOCs MEXAY CTaTOPOM M POTOPOM; MPOMEKYTOK ITOrO 3a30pa MMEET
HETOCPEICTBEHHOE BJIMSIHUE HA TOHKOCTh IMYJIbCHIA;

CKOPOCTh BpallleHMsI, KOTOpash UMEET 3HA4YCHUe JJIsi TPaHyJIOMETPUUECKOM
GopMBl  OUTYMHBIX YacTHI. IIpHM HEKOTOPBIX KPHUTHYECKHX CKOPOCTSIX
Ha0JII0/1aeTCA SIBJICHUE PACCIOCHHUS, YTO BEIET K HU3KOMY Ka4eCTBY dMYJIbCHHU.

Puc. 4.9. [IppHUMITHAIBHAS CXeMa SMYJIbLCHOHHOM 6a3bl:

| — npueM U cKIagMpOBaHUE UCXOMHBIX MATEPUAIOB; 2 — UCTOYHMKHU TOJAYH TEIUIA
VIS NOJJEPXaHUs UK PeryJIMpOBaHUS TEMIIEPATyPhl MCITOJIb30BAHUS MCXOAHBIX
MaTepHalioB, CUCTEMbI TPYOOIIPOBOAOB, NPMOOPOB IPOU3BOACTBA, HACOCOB FOTOBbIX
3MYJIbCUIA; 3 — IPOU3BOACTBEHHAS YCTAHOBKA (TYPOMHHAS KOJUIOMAHAsA MEIBHUIA);
4 — eMKOCTH U1 XpaHEHHUsI TOTOBOrO MPOAYKTA; 5 — YCTaHOBKA NEPEJTUBAHUA
SMYJIbCHH B IUCTEPHBI U 60YKH; 6 — YCTPOMCTBO B3BELIMBAHMSA NIOCTAB/ISAEMBIX
MPOAYKTOB; 7 — nabopaTopusl yripaBieHUsI ¥ KOHTPOJISI.
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BelieynomMsiHyTele  KOJUIOMJIHBIE MEJNbHUIBI  pa0dOTalOT HENPEPBIBHO.
JucniepcHolt (a3oii U TUCTIEPCUOHHOW CPEJIOM OHM 3aMUTHIBAIOTCS C MOMOIIBIO
HACOCOB C PEryJIMpyeMOl MOIIHOCThIO. K MalinHaM HenpepbIBHOTO AEHCTBUS
OTHOCSAT POTOpPHBIE AWCHepraToppl. B 53THX MammHax HEOOXOAUMOTO
JUCIIEPTUPOBAHUS TOCTMKMMOIO 3a BpPEMS XOXKIECHUS HCXOJIHBIX MaTepUajioB
yepe3 poTopoM U cratopoM (koprmycom). Ilpome mnpoxoauT mpouecc
JUCIIEPTUPOBAHMS B OJTHOAMCKOBBIX POTOPHBIX AucnepraTopax (puc. 4.10).

Kopnyc SMynbcus

S

IucnepcHas dasa (6utym)

b.

DeKTpOMOTOp

(E_E

- Puc. 4.10.
i’ OnHononacTHOM

> OUcrepraTop
J DMynbcus

Konmponw kauecmesa. 3asoockas nabopamopusi.

Ha »swmynbcuonHoli 06a3e wumeeTcs o00OpyAOBaHWE Ui YIpaBIEHUS U
KOHTPOJIs, MO3BOJISAIONIEE OCYHIECTBISATh KOHTPOJIb KadeCTBAa MPOU3BEIAEHHBIX
OMYJILCUH U, B YACTHOCTH, KOHTPOJIb IIPOOHI HA MIPOIICHTHOE COJICPYKAHUE BOJIBI.

Bo Bpemsi mpuroToBi€HUSI SMYJbCUU KOHTPOJUPYIOT Ka4ECTBO MaTepuana,
MOCTYIAIONIEr0 B MEIIAIKY WM JTUCIIEpraTop, HEOOXOAMMYIO TeMIepaTypy,
OMyJIbCUs JOJKHA UMETh IIBET OT CBETJIO- JI0 TEMHO-KOpUUHEBOTO. [10o BHENITHEMY
BUJTY AMYJIbCHS JOJDKHA OBITH OJTHOPOTHOM.

KonTposnb mpsiMOro KadecTBa OSMYJbCHUU BKJIIOYAeT KOHTPOJIb 3a
COCTaBJICHHBIMU YacCTSIMH, KOTOPBHIE COOTBETCTBYIOT JIaHHOMY JIa0OpPaTOPHOMY
coctaBy. Ha moBEpXHOCTH CTEKJISTHHOM IMAJIOYKH, MOTPYKEHHOW HA MTHOBEHHUE B
pa30aBICHHYI0O  AMYJIBCHUIO, HE  JOJDKHO  OBITh  OOJBIIMX  YaCTHII
HEOMYJBIMPOBAHHOTO  OuTyMa.  BBICOKOKOHLIEHTPUPOBAHHBIE  IMYJILCHUU
HCTIBITHIBAIOT B MPOIECCE MPUTOTOBICHUS, OKOHYAaHUU TIPUTOTOBJICHUS UX, MOCIIE
paz0aBieHUS W NepEKAYUBAHUS B IIUCTEPHBI WIIM OOYKH, MOCJC OXJIAXICHHUS IO
TEMIIEpAaTyphl BO3JlyXa U, HaKOHEI, Iocie pa3z0aBieHUS 10 pabouei
KOHIIeHTpanuu. VcnplTaHue TPOBOAST B COOTBETCTBUM €  yKa3aHHEM
HOPMAaTHBHBIX JOKYMEHTOB. XpaHEHHE OMYJbCUU. XPAHUTh OMYJIbCHUIO
HE0OX0oauMO Ipu TemnepaTtype Bosayxa He Hke 0 °C. LlucTepHsI 1S XpaHSHHS
JIOJDKHBI OBITH YMCTBIMHU, 0€3 OCTaTKOB JErTs, OWTyMa, JIFOOBIX MaTepHajioB
KHCJIOTO U IIEJOYHOro Xapaktepa. C I1eNbl0 TMpeloXpaHEeHHUs OT 3arps3HEHUS
SMYJIbCHUM WM HWCHApEHUs M3 Hee BOJbl IMCTEPHBI OCHAIAKOT JOMACTHOU
MPONEJIJICPHON MEIIAJIKONW WM HCIOJB3YIOT TEePEeMENIMBAaHUE IO MPUHITUITY

>

JucnepcuoHHas cpena (Boaa)

AR TR S PO VR PP I

Jlonacts
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[MCTepHA-HAacoc-ucTepHa  (meron  uupkymsauuu).  Ilepen  3arpyskoit
aBTOryAPOHATOPOB, ABTOOMTYMOBO30B 3MYJIbCHIO MPOIY- CKAIOT Yepe3 ceTyaThli
(GuAbTp ¢ OTBEPCTUAMU pazMepoM 3 MM. ['apaHTHIHBINA CPOK JEHCTBUS SMYJIbCHI
pa3HbIX KJ1accoB OT 1 0 2 MecsALEeB co AHS MPUTOTOBICHUS IMYJIbCHH.

Ilpuecomosnenue 6umymmnsix nacm. Ilpu 6071101 TOTPEOHOCTH B MAcCTax UX
rotoBsT Ha AB3.

[Ipu oTHOCHUTENIHLHO HEOOIBIION MOTPEOHOCTH B TTACTaX OPraHU3yIOT 0asy C
MEHEEe CJIOKHBIMU MalluHaMU U 00O0pYJOBaHUEM MajoW MPOU3BOAUTEILHOCTH.
[IpuroToBieHue MactT OPraHu3yroT TAKXKE Ha 3aBoAaxX U 0a3ax Mo MPUTOTOBICHUIO
JIOPOXKHBIX SMYITbCHIM.

B kauecTBe opraHu4ecKoro BSKYILIEro UCMOIb3YIOT T0POKHBIE OUTYMbI WIH
JerTi,a  TBEPAOTO  AMyJIbraTopa  -TOHKOAMCIEPCHbIE  MPUPOJHBIE WU
HCKYyCCTBEHHBbIE Matepualbl (0onee 60 % uvactuil pazmeprom menee 0,71 mm). B
nacrte coaepxxutcs npumepHo 30-64 dutryma, 8-35 smyneratopa u 25-35 % BobL.

a) 6)

(=)
~
(=]

20 23

= =

Puc. 4.11. TexHonoruyeckas cxemMa yCTaHOBKH JUIS1 IPUTOTOBJIEHUA OMTYMHBIX I1aCT:

a — CTaMOHapHas YyCTaHOBKA; O — mepeNBIXXHAs YCTAHOBKA; | — UCTepHa ¢ BONOM;

2 — OUTYMHBI HacocC; 3 — BOOAHOM Hacoc; 4 — 103aTop 6UTyMa; 5 — 003aTOp BOABI;

6 — 6aK UIs MacThl; 7 — pacTBOPOHACOC; 8 — MacTopacTBOPOHAcoC; 9 — c60pHO-pa30opHBIE
moaMocTKH; 10 — achansToMeranka wim 6eToHOCMeCUTeNb; 11 — JIeHTOYHBIE KOHBEHEPH;
12 — po3arop nmopoiuka; 13 — HEeKOBbIH! nUuTaTeNb; 14 — mepeABIDKHBIE CKIANbI LIEMEHTA,
MMHEPAIBHOrO MOPOIIKa ¥ ITOPOIIKO06pa3HOro 3MyJbraropa; 15 — ckjiaabl MpMpOIHOro
(ITIT) u ppo6aenoro (AIT) necka; 16 — apronorpy34yuk; 17 — npueMHblit OYHKED;

18 — mo3aTop MUHEpAJIbHBIX MaTepUaioB; 19 — mo3aTop nactel; 20 — nepeaBrDKHas
anexTpocTaHysi MOIIHOCTEIO 100 kBT; 21 — nBYyXOCHBI aBTOMOOWIBHBIN TTPULIETT;

22 — NEeHTOYHBIN KOHBeep C MMONePeYHBIMH IUTAHKAMM; 23 — XMJIOM BaroH.

Texnonorunveckuit mporecc (puc. 4.11) mpuroToBieHUS OUTYMHBIX MACT
BKJIIOYAET OMEpaluu: MoJadyy B CMECUTENIb NPUHYAUTEIBHOTO CMEUIMBAHUS
MOPOIIKOBOTO 3MYJIbraropa, Mmojady B cMecuTelb Boabl u3 pacueta 30-50 %
TpeOyeMOoro KOJIM4eCTBa; CMEITMBAHNUE MTOPOITKOOOPA3HOTO IMYJIBraTopa ¢ BOJION
70 TIOTY4YEHUS PABHOMEPHOW TECTOOOPAa3HON MAacChl, MOJAa4Yy B CMECHUTEINb
MOATOTOBJIEHHOTO OWTyMa; CMEIIWBAHHE TECTOOOPa3HOW MAacCChl C OUTyMOM, B
Mpoiiecce KOTOPOro A00aBIIAIOT OCTAaBUIYIOCS BOAY; BBIIPY3KY TOTOBOM CMECH.
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ITongroroBka COCTaBHBIX 4YacTEW MACTbl COCTOMT B HArpeBe 0 HYXKHOU
TEMIIEPaTyphl JOPOKHBIX BA3KUX OutymoB (120-180 ° C); Boay nogorpeBaroT A0
60-80 °C mpu HapyxHOU Temmepatype Boznyxa Hmwke 10 °C. B ocranmbHbIX
cilydasix Boly He mogorpesatoT. [loponkooOpa3Hblii SMynbratop JAOCTaBISIOT K
MECTy MpPUrOTOBJIEHHMA macTbl. JIJIsI MPUTOTOBICHUS MACT HCHOJNb3YIOT
ac(haabTOCMECHUTENbHBIE YCTAHOBKU IPOU3BOAUTENBHOCTHIO 15-25 T/4, pacTBOpO-
u OeroHocMmecutenu. BpeMsi cMemuBaHusS B pacTBOpPO- U OETOHOCMECUTENSIX
npuMepHo 5-10 MuHYT, B acaibTOCMECHUTENbHBIX YCTAHOBKAaX C JIOMACTHBIM
CMECHUTEJIEM NPUHYUTEIBHOIO NEUCTBUA 1-2 MUHYTHI.

[IpuroToBneHHy0 OUTYMHYIO MACTY BBITPY>KAaIOT B aBTOMOOMIIMCAMOCBAJIBI.
[lacTy MOXXHO 0 OTIpPaBKM Ha MECTO pabOT XpaHWUTh B 3amacHbIX KoTiax. [lpu
UCIIOJIb30BaHUM  ac(ajJbTOCMECUTENIbHBIX  YCTAHOBOK  MX  HEOOXO0JUMO
10000pynoBaTh,  YCTAaHOBMB  JO3UPOBOYHBIA  Oayok  JJIi  BOABI W
pacnpeieTuTeNbHOE YCTPOMCTBO. B KauecTBe aMynbratopoB AJis HacT MPUMEHSIOT
U3BECTh-IIYIIOHKY WJIM KHUIIEJIKY MOJIOTYHO C MaccoBoil foseil He meHee 60 %
okcuaa kanbius (CaO) u Maraus, QUIBTP-NPECCHYIO TPA3b - IedeKaT - OTXOAbI
caxapHOro TMPOU3BOJCTBA, XpPAaHUBIIMECS B OTBajlax He MeHee | roga u
coaepxanue He Mmenee 50 % vacrtui menpue 0,071 mm.

Oxpana mpyoa Ha IMYIbCUOHHBIX DA3aX.

[IpumensieMble 111 TPUTOTOBIICHHUS AOMYJIbCUUA HEPTAHBbIE OUTYMBI,
(KaMEHHOYTOJIbHAsI CMOJa, MEKM M aHTPAIlCHOBOE MAacjiO B HACTOSIIEE BpeMs
NIPAKTUYECKU HE IPUMEHSIOTCS) BBI3bIBAIOT pa3/ipaKeHUe U 3a00JIeBaHUS KOXKH.

PaGoTarh Ha ’MYJILCHOHHBIX YCTAaHOBKaX UMEIOT IIPABO TOJIHKO T€ pabouue,y
KOTOPBIX €CTh YJOCTOBEPEHHE Ha MPaBO YIPABICHHS MalIMHAMU U KOTOpbIE
abcomoTHO 3/10poBbl. Ha paGoTe nomkHa OBITH aniTeuka ¢ HA0OPOM METUKAMEHTOB
Y HEHUTPANM3YIOIINUX BEUIECTB: MUThEBAsk coa, OOpHAsi KUCIIOTa, ciiadas yKcycHas
KHUCIIOTA, CIUPT, JICHKOIIACTRIPh, BaTa, OMHTHI U Ap. O0s3aTEIHHO JOJDKHO OBITH
BBIJIEJICHO TIOMEIIIEHUE JIJISl XPAaHECHUS JINYHON OJI€KbI i OTJEIBHO CIIECIIOEHKIbI,
MOMEIIIeHnEe U 000pyI0BaHuE Il 00€33apayKUBaHUS, CTUPKU U CYIIIKH.

Ecnu smynbcuio MpuUroTaBivMBaiOT B 3aKPHITOM MOMEIIEHUH, 00ECIIEYUBAIOT
€ro MPUTOYHO-BBITSHKHOM BEHTUJISALMEH (C KpaTHOCTHIO oOMeHa Bo3ayxa 15-20
pa3). OMynbraTopbl, €IKU HATP W €ro pacTBOPHl CIEAYyEeT XpaHUTh B
METAJUIMYECKUX 0aKax, IUCTEPHAX C IIOTHO 3aKPbIBAIOIIUMHUCS KPBIIIKAMH.

ConsiHyI0 KHCIIOTY, XpaHSIIYIOCS B CTEKISHHBIX OYTBUIAX TOJBKO CO
CTEKJIIHHBI- MM IPUTEPTHIMU MPOOKAMH.

PaGoune mpeanpusTus DOKHBI UMETh: XJIOMYaTOOYMa)KHBIE KOCTIOMBI C
KHCJIOTOYIOPHOW TMPOMUTKOW, PE3MHOBBIE MEPUYaTKH, 3alllUTHBIE OYKH U
PE3UHOBBIE CaIOTH.

Ilepen BOpOHKON Jucrepraropa yCTaHABIMBAIOT —3aIIUTHOE CTEKIIO,
MPEeIOTBpAIIAET MoMagaHrue OpBI3T TOPsiYero OUTyMa U pacTBOpa IMYyJIbraropa Ha
omepartopa. Crieroaexaa pabounx-KoMOMHE30HBI, (hapTyKH, PYKaBHUIIbI, KOKaHAS
00yBb, oukn. Ha 6a3ax wim 3aBojiax JOJKEH OBITH Y C TEIJIOW BOJIOM.

['oToBBIE TOPOXKHBIE AMYIBCUU HE SIBISIOTCS BPEAHBIMHU BEIIECTBAMU: MPHU
oOpallleHu ¢ HUMM HECUAaCTHBIX cliydaeB He mpoucxoaut. [lpu nomamanum
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AMYJILCUU Ha OACKAY, JIUIO, PYKU CIEAYeT HX OOMBITh XOJOJHOW BOIOM;
AMYJbCUSA JIETKO pa3z0aBiserca BoAOM U cMmbiBaercd. OOpaTHbIE 3MYJIbCUU
CMBIBAIOT OCH3UHOM, KEPOCUHOM.

Paznen V. IPEANPUSITUS IO TIPONU3BOJICTBY
AC®AJIBTOBETOHHBIX CMECEN M N3JIEJIUHA N3 HUX

Tema 5.1. AcpanbTodeToHHBIE 3aB0AbI (AB3)

Hacsnauenue u knaccugpuxayus acghanomobemonnvix 3a60008.

Acdanproberonnbie 3aBobl (AB3) - MpoN3BOACTBEHHBIE MPEATPUATHS IS
NPUTOTOBJICHUsT ac(abTo- OCTOHHBIX CMeced (TOpSYMX, TEIUIbIX, XOJOJHBIX,
JIUTHIX).

Kpome Toro, Ha acambTOOCTOHHBIX 3aBOJAaX OPTaHU3YIOT BBIMYCK
oOpaboTtaHHOTO OuTyMOM I1IeOHSI (4YepHBIH MIeOeHb), MepepaboTKy CTaporo
acdanbTo0eTOHa, M3TOTOBJICHUE IITYYHBIX M3ACIUN B BHIC IUTUT JUIS JTOPOKHOTO
CTPOMTEIHCTBA, 00Pa0OTKY TPYHTOB OPTaHHUYECKUMU BSKYIITUMHU.

AcanbToOeTOHHBIE 3aBOJIbI KJIaCCHPUIHPYFOTCSI 1o pAy
CTICIIMATN3UPOBAHHBIX MTPU3HAKOB:

MECTY PacIoJIOKEHUS;

IPUHIMITY PabOThI TEXHOJIOTMYECKOTO 000pyA0BaHMUS;

MOIIIHOCTH ac(aabTOCMECUTENbHBIX YCTAHOBOK;

KOMITOHOBKE TEXHOJOTUYECKOTO 000PYI0BaHUS OTHOCUTEIHHO penbeda

MECTHOCTHU (BEPTUKAIBLHOMN TIOCKOCTH);

CTETNIeH! MHBEHTAPHOCTU (MOHTa)ka 000pYyI0BaHU).

ITo MecTy pacnosiokeHus pa3anyaroT ABa Tuna Ab3:

IPUPETHCOBBIEC U MIPUTPACCOBBIE.

[TpupenscoBbie AB3 ycTpamBalT B cllydasix MOCTOSHHOTO TMOTpeOJIeHUs
achanbTOOCTOHHBIX CMecel (KpOMe CTPOUTEIHCTBA HOBBIX JOPOT) JUIsl PEMOHTA U
conepkanusi achaibTOOCTOHHBIX MOKPHITUN Ha CETH 3arOPOJHBIX M TOPOICKUX
JOpOT.

BBoa Ha tepputopuio AB3 Kene3HOAOpOKHBIX MyTEH OmpaBAaH B CiIydyae
MMOCTABOK  3HAYUTEIBbHBIX O0BEMOB KPYMHBIX 3amojHuTenel  (mebOeHs),
MUHEPAIBHOTO MOPOIIKA U OUTyMa.

[TpupenscoBeie AB3 BrmO4aroT B ceOs CKIANCKOE XO3MMCTBO U
00Opy/lI0BaHME OCHOBHOI'O M BCIIOMOTraTelbHOro HaszHaueHusa. K ckimagckomy
XO3SICTBY OTHOCST: CKJIaJbl KAMEHHBIX MATEPHAIOB, MUHEPAIHHOTO MOPOIIKA U
outyma.

OcHoBHOe oOopynoBanue AbB3 Bkimro4aeT achalTbTOCMECHUTEIIbHBIC
YCTaHOBKH, arperaThl CYIIKH ¥ HarpeBa MUHEPATbHBIX MAaTEPHUATIOB U OUTyMa.
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K BcroMmorarenbHbpiM otTneneHusiM Ab3 OTHOCST: 3IEKTPOCTAHUUM HWIIH
TpaHc(hOpMaTOpHbIC MOACTAHIIUU, YCTPOICTBA, 000PY/I0BAaHHE BOJOCHAOKEHUS U
KaHaJIM3alUH, CIIYKEOHBIE U )KUIIbIC TTIOMEIICHHUS.

[TputpaccoBbie AB3 opranu3yroT BOJIM3U MECT YKIaAKH ac(haabTOOETOHHBIX
cmeceil. OHU NpeHa3HAYEHBI ISl KpaTKOBPEMEHHOTO ucnoiib3oBaHus (1-2 rona)
Ha onHoM Mecte. I[IputpaccoBeie AbB3 BKIIOUAIOT: ac(aibTOCMECHTEIbHBIE
YCTaHOBKH, PACXOHBIE CKJIAJIbl KAMEHHBIX MaTEPUAIOB, MUHEPAIHLHOTO MOPOIIIKA
U e€MKOCTH JjIsi OuTyma (C 3amacoM marepuaioB Ha 1-5 cMmeH paboTtel AB3),
MEepPE/IBIKHBIE  KOMIIPECCOPHBIE  YCTAaHOBKH, AIEKTPOCTAHIIUIO (v
TpaHC(HOPMATOPHYIO MOJACTAHITUIO).

Jns nputpaccoBeix AB3 xapakTepHa JOCTaBKa KPYIHBIX 3allOTHUTEICH
(meOHs, TrpaBUs) C TMPUPEIBCOBBIX 0a3 aBTOMOOWISIMHU-CAMOCBAJIAMH, a
MUHEPAJIBLHOTO MOPOIIKA U OUTyMa -aBTOIIEMEHTOBO3aMH U OMTYMOBO3aMHU.

[To nmpunIMIy paboThl TEXHOJOTHYECKOTO 000opynoBanuss Ab3 u ycTaHOBKHU
MOAPa3ACISIIOTCS Ha JBA BUJIA: IMKIUYECKOTO U HEMPEPHIBHOTO JICUCTBUS.

[Ipy nUKIMYECKOM TMPOU3BOJCTBE CMECed MCIOJIB3YIOTCS YCTaHOBKHU
NEPUOIMUECKOTO JICHUCTBUSA, MPEeayCMaTPUBAIOIINE IMOPIMOHHOE JO3UPOBAHUE
KOMITOHEHTOB CMECH U WX TIEpeMEITUBaHUE.

[Ipu HempepbIBHOM IMpOIECCe BBIMYCKAa CMECEW omepaluu J103UpOBaHMUS,
NepeMeIIMBaHus M BbIJIaYd TOTOBOM CMECH COBMEIICHBI BO BPEMEHHU B €JIHMHOM
ITUKJIC.

[To momtHOCTH acanbrocMecuTeNbHBIX YcTaHOBOK AB3 moapasnenstoTcs Ha
CJEAYIOIINE TUIIBI:

MaJIol IPOU3BOAUTEIBLHOCTH (10 25 T/4);

cpeaHel mpou3BOIUTEILHOCTH (25-50 1/4);

Oombioit mpousBoauTeabHocTH (50-100 1/9);

ceepxmorabie (200-400 1/4).

I[To KOMIIOHOBKE TEXHOJIOJUYECKOTO OO0OPYJOBaHHUS B BEPTUKAILHOMN
I0CKOCTH AB3 M yCTaHOBKM JIeNATCS Ha OaIlieHHBIE U TTapTEPHBIC (CTyNIEHYATHIE).
HaubGonbmiee  pacrnpocTpaHeHWe  TOMYYMIM  YCTAHOBKM ¢ OalleHHBIM
PacIONIOKEHHEM arperaTos.

[To cTenenn MHBEHTApHOCTU yCTaHOBOK AB3 moapa3aenstorcs Ha THUIIBI:

CTaIlMoHapHbIe, COOPHO-Pa30OpHbIE M MOOMIBHBIC (TIEPEIBIKHBIC).

AB3 Manoif MOIITHOCTH TaK)K€ Ha3bIBAIOT MOOWMIIbHBIMHU.

Buvibop pacnonoscenuss AB3.

Baxnoii 3aadeii siBisieTcs BEIOOp MecTonoioxkenus Ab3 nipu cTpouTenbeTBe
HOBBIX JIOPOT W PEMOHTHOTO OOCTY>KMBAHHS CYIIECTBYIOUIUX TOPOKHBIX
achanbTOOCTOHHBIX MOKPHITUNA. OT MPaBUILHOTO PEIICHUS 3TON 3a/layd 3aB CHUT
HE TOJILKO CTOUMOCTb CMeCH, HO U 3(pPeKkTuBHOCTH padoThl AB3 (1oTHO- IEHHOCTH
WCIIOJIb30BaHUs o0opynoBaHusi), CpPOKHU CTPOUTENILCTBA  JIOPOKHBIX
ac(hanbTOOCTOHHBIX TOKPHITUN, CBOEBPEMEHHOCTh BBIMOJHEHUS  SIMOYHBIX
PEMOHTOB H JIp.

[Tpu BeIOOpE pacnonoxkeHnss Ab3 ydauTeBarT crnegyrommue GaxkTopsr:

00beM NOTpeOHBIX cMecel (3aBUCUT OT CPOKOB CTPOUTENILCTBA JOPOT);
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pacnojio)keHre 0a3 M HMCTOYHUKOB CHAOKEHHUA MaTepuajgamMu IS
MIPUTOTOBJIEHUS CMECH;

0JIN30CTh KENE3HOTOPOKHBIX CTAHLIUMI;

HaJM4YKe MOABE3AHBIX MyTEN K 3aBONY;

BO3MO>KHOCTD ITOJTYU€HHUSI BOJIbI, DJIEKTPOIHEPIUH, ra3a (Ma3yTa); B CMecei

(ropsturie, XOJIOIHbIC, TEILIbIC, JINTHIE).

JUist TpaBUIIBLHOTO PELICHMS 3a/1a4 Ha IJIaH HAHOCAT BapUaHThI pa3MelIeHUs
AB3 u mecta noTpebaeHus ux npoaAykuuu. ONTUMaNbHBIA BapUAHT pa3MeEIeHUs
ADB3 MOXHO onpeneNnTh N0 BAPUAHTHONM MUHUMAJIBHOW BEJTMYMHE TPAHCIIOPTHOU
paboThl MO JOCTaBKE HCXOJHBIX MarepuaioB Ha Ab3 U BBIBO3y TOTOBOM
OPOJAYKIUHU K MECTY YKIIJIKH.

Paszpabomka cenepanvroeco niana ABS3.

OcHosnble npuHyunsl paspabomu cenniana Ab3.

OcHoBHas 3ajaya cocTaBiieHHs reHmiaHa ADB3 BeleHHOM ydacTke Bce
COOpY>KeHUusi, 000pYyJOBaHUE M TPAHCHOPTHBIE MYTH TaKUM OOpa3oM, YTOOBI
oOecrieynuTh Hanbosiee PKOHOMHUYHBIN W 11esiecO00pa3HbIi MPOU3BOIACTBEHHBIH
Opolecc 3aBojla C YYETOM NPUMEHEHMS COBEPUIEHHONM TEXHOJIOTHH,
MUHUMAJIBHBIMM JHEpro3arpaTaMd M MaKCHUMaJIbHOM 3alUTON OKpY>Karolen
Cpeapbl.

Jlo cocraBneHusi reHmigadHa AB3 onpenensoT pa3Mepbl BCEX 3IaHUN U
coopykenuil. Ha cranmoHapHbIX 3aBojiaX CTPOST 37aHUSI KATUTAIBHOTO THIA, HA
BPEMEHHBIX - MOHTUPYIOT COOpHO-pa30OpHbIE 3JaHHMS W YCTAHABIMBAIOT
NEpPEABUKHBIE BATOHYUKH.

Ha renmane AB3 yka3piBaeTcsl pa3MENIEHUE CMECHUTEIBHOIO OTIEJICHUS,
CKJIaJJOB MHUHEpAJIbHBIX MAaTepUajoB, CKJIaJa MHUHEPAIBHOTO  IOPOIIKA,
OuTyMoXpaHWiIUIIA (C MIABUILHOM YCTAHOBKOW M pabOYMMU KOTJIAMH), €MKOCTH
u yctpoicTBa mis nogauu [1AB, korenbHas, TpaHcpopMaTopHas, WHKEHEPHBIE
KOMMYHUKaIIUH, Ta00paTOPUH, KOHTOPA, TPAHCTIOPTHBIE MTyTH.

ITpumep renmanoB Ab3 nokazan Ha puc. 5.1 u 5.2.

[Tpu pazpabotke reHepanbHbIX TIaHOB AB3 HE0OXOMMMO YYUTHIBATH Pl
pekomenmarui. I[lmomans AB3 nomkHa OBITP MUHHUMAJIBHOW, HO Jaromiei
BO3MOKHOCTh KOMITAKTHOTO PACTIONOKEHHUS BCETO HEOOXOIUMOT0 000pYyI0BaHUS.
OHa Taxxe J0JKHA MpeaycMaTpUBaTh MEPCIEKTUBY Pa3BUTHS 3aBO/IA.

OCHOBHBIM TIPUHIIUIIOM pa3pabOTKH TEHIIaHA SBISIETCS PalMOHAIBHOE
pacrnonoxeHue O00OpyAOBaHUSA, TpU KOTOPOM COONIOAAeTCs  MpUHATas
TEXHOJIOTHYECKAs CXeMa ¢ MUHUMAJIbHBIMH 3aTpaTaMy Ha MmepepaboTKy CHIPbS U
TPAHCIOPTUPOBKY MatepuanoB. IloaTomy naBMXEHHME MaTepuasa OT OJHOIO
arperata K Jpyromy JIOJDKHO OBITh MPSAMOTOYHBIM IO KpaTdauiemy IyTH, 0e3
JOTIOJIHUTENIbHBIX Meperpy3okK. [Ipu 3ToM BCTpeuHble MapuIpyThl AOJIKHBI OBITh
uckimoueHsl. Ckmazpl  mieOHs, TMecKa, MUHEpPaJbHOrO IMOpOIlKa, OuTyMma
HEOOXOAMMO pacmojiarath Mo BO3MOKHOCTH OJIMKE K CMECUTEIBHOMY LIEXY, DTO
COKpAaIllaeT CTOMMOCTb TPAHCIOPTHBIX rajepel W INepeMElIeHUs MaTepHasoB
IPYTUMH CPEJICTBAMHU.
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[Ipu nocTaBke KaMEHHBIX MaTEPHATIOB TI0 KEJIE3HOH JOPOre 1esIeco00pasHo,
9TOOBI Pa3TPy304YHbIC IUIOMIAIKH HAXOAMINCh HEMOCPEACTBEHHO Yy MyTeH U 1O
BO3MOKHOCTH BOJIM3H MPUEMHBIX TOUeK OYHKEpHBIX Tanepeid. [ mpou3BoaCcTBa
ac(harbTOOETOHHBIX CMecel MoTpeOHOCTh B 1eOHe (1Mo Macce) mpumepHo B 1,5-1,7
paza Oosbliie, yeM B niecke. [1oaTomy Omke K CMECUTEINSIM pacrofiararoT mradenu
mebHs, a pJanplue- MmTabenu mnecka. bonbinoe 3HadueHwe npuoOperaet
WCTIONb30BAaHUE JIJIMHBI JKENE3HOAOPOXKHBIX MyTeH (WX JIydile MMETh JBa: Ha

OJTHOM pa3rpy3ka MUHEpaJbHBIX MaTe- MITa0eIH Mecka. OuTymMa M1 MUHEPaJIbHOTO
MOPOIIIKA).

7 | P— -

Puc. 5.1. I'edepanbHbii To1adH AB3:

| — cKnajg TOIUIMBA M Macell; 2 — pasrpy30ouHas IUTolanKa; 3 — CKiajl TBepIoro TOIUIHEA,

4 — moXapHLIK pe3epByap; 5 — napoKoTeNbHas U OyIl; 7 — necok; 8 — roxapHeIi capaif;

06, 9 — GutyMoxpaHunmiLe; 10 — ycraHoBKa 11 06e3BOXHBAaHWS U Harpesa OUTYMa;

I | — cymunnbHbIH 6apabaH; ]2 — HO3HPOBOYHO-COPTHPOBOYHBIE arPErarhl;

13 — cMecuTensHBIN arperaT; 14 — HAKONMUTENBHBIH GyHKep; 15 — nutoinanxa st MaliuH
norpebuTteneit cMecu; 6 — MecTo U KypeHus v oTabixa; 17 — nabopartopus; 18 — rapaepob;
1Y — peMoHTHas MacTepckas; 20 — cKafasl MaTePHANTBHBIX M 3AMTACHBIX YaCTeld;

2| — pacXoAHbIe CHIOCH MHHEpPAILHOIO ITOpoIIKa; 22 — arperar obecrnuUIMBaHHA

Il yIaJICHWs ra30B U ObIMa, 23 — arperart rpyooro 103MpoBaHMA (arperart MUTAHUA);

24 — pesepBHas IUIOLIAAKA 19 MUHEPAIBHLIX MaTePHaNOB; 25 — JIEHTOUHELH TpaHCIIOpTED;
26 — UeX NPUroTOBNEHMSI MUHEPAIbHOIO ITopoKa; 27 — mynsT ynpaeneHust Ab3;

28 — yMBIBaIBHHK U rapaepob; 29 — ckiag MHHepanbHEIX MaTepuanos; 30 — tyaner; 31 — oxpaHa.

UToOBl yHpOCTUTH TPOIECC BBITPY3KH BSDKYIIETO OUTYMOXpaHWIIHIIE
pacronaratoT BOJIM3HM KEJIE3HOJOPOKHOIO IYTH, IUIABUJIBHU W CMECHUTEIIEH.
butymomnaBuibHIO  pa3MeEIIalOT  HEMOCPEACTBEHHO Yy CcMecuTened. ITo

HEOOXOIMMO, TPEeXAEC BCETo, JJIi YMEHBIICHHUS 3aTpaTr TeIula W DHEPruu Ha
nepeKkauky OuTyma.



80

YToOBl yCTpaHUTh BCTPEYHOE JIBH)KEHHE aBTOTPAHCIOPTA, HEOOXOAMMO
MPOEKTUPOBATH KOJBLEBOE WM CKBO3HOE JBUKEHUE aBTOMOOUIIEH.

[IIuprHa mpoe3aoB J0JKHA ObITH HE MEHEee 5,5 M Mpu ABYXCTOPOHHEM U 3,5
M - IIPU OJHOCTOPOHHEM JIBM>KEHHH. Pauychl MOBOPOTOB aBTOMOOMIEH JOJKHBI
ObITh HEe MeHee 15-20 m. XKenmarenpHo, uToObl AB3 nMmen aBa Bbe3na (Bwie3aa) U
OJINH U3 HUX OBLI ObI 000PY0BaH BECaMHU.

Oco0oe BHHMMaHHME HAJI0 YIENATh YIOOCTBY JBHIKEHHUS aBTOMOOWIEH Yy
cmecurens. [lepen cmecureneM ycTpauBaroT miomaaky pasmepom He Mmeree 500-
600 M Ui NOrpy3KH, MaHEBPUPOBAHMS U KPAaTKOBPEMEHHOW CTOSIHKU
aBToMoOuIIel (BO BpeMs 3aJIep KeK Mpu norpyske). Paguycsl moBOpoToB -HE MEHee
15 m.

[lon TpaHCTIOPTHBIE MYTH U TUIOUIAJKU YCTPAUBAIOT TBEPIOE TTOKPHITHE.
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Puc. 5.2. I'enepaneublil mnaH achansTobeTOHHOIO 3aBOA C IBYMS CMECHUTEISIMH:

1 — cKiIaj TOINHBA U CMa30YHBIX MATEPHANOB; 2 — INHEK A1 BblAaYH MHHEPAJIBHOTO
nopouka; 3 — ckiaj MHHEpPaJIbHOrO NMOPOLUKA; 4 — XXeNe3HONOPOXHEIH TYIIHK;

5 — pa3srpy34MK; 6 — NoOXapHEIE WKTHI; 7— CKaa Ma3yTa;, 8§ — MyJsT aBTOMaTU3HPOBAHHOTO
ynpasneHus Ab3; 9 — niHek ojis noaayM MHHEPATbHOIO MOPOIiKa K CMECHTENIO;

10 — 6uTymoxpanuauiue; 11 — tpaHchopMaTopHble NOACTAHINK, 12 — TyaNeTHBIE,

13 — cknan ans xpaHeHWs XxonogHoH acgankTobeToHHOMH cMecH; 14 — OUTYMOMIaBUIbLHAs
YCTAaHOBKA; 15 — ycTaHOBKA AN MIPUTOTOBICHHS MOBEPXHOCTO-aKTHBHbIX BELLECTB,

16 — nowanka ast CTOAHKM MaluiH; 17 — nywepas; 18 — MexanH4yeckasas Macrepckas

u ckian; 19 — koHTOpa, nabopatopus; 20 — pecoBas; 21 — npoxonHas; 22 — BUOpONHUTATENb;
23 — ckian necka; 24 — TpaHcmoptep; 25 — ckiaj webHs, 26 — OyHKep ¢ IUTATEISIMH;

27 — cMecuTenu.
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[IpuHIKMNIMansHOE pemeHne Beero reHada Ab3 cymecTBeHHO 3aBUCHUT OT
pa3MelieHnus (KOMIOHOBKHM) cMecHuTened (OCOOEHHO, €CIu HX 10 pacyeTy
HECKOJIbKO). Cxema BO3MOYKHOTO pa3MeIleHUsI CMEeCUTeNel MpuBeieHa Ha puc. 5.3.

PaznenpHas u koiblieBas cxembl (puc. 5.3 a, T) pacnoyIOKEHUsS CMECUTENeH
TpeOyIOT OOJBIION TEPPUTOPHUH U YCIOKHSIIOT TPAHCTIOPTUPOBAHUE KOMITOHEHTOB
cMmecH kK cmecuTento. OTHaKO MPH ATHX CXeMaX KOMITIOHOBKH yIIPOIIAETCs BEIBO3KA
roroBoii cmecu. [Ipsmonunelinas cxema (puc. 5.3 6) Oonee palmoHaibHA TPHU
HaJIMYUK JBYX cMecuresneil (oHa Oosee kommakTHas). Eime Oonee xommakTHa
napajuenbHas cxema (puc. 5.3 B). OgHaKo IpH TaKOH KOMIIOHOBKE YXY/IIAIOTCS
ycloBUs.  paboThl  aBTOMOOWJIEH. AJMHHUCTPAaTUBHBIA  OJIOK  (KOHTODY,
naboparoputo, OydeT) u caHUTapHO- OBITOBON (IyIIEBBIE, YMBIBAJIbHBIE,
MEAIMYHKT, TyaJleT) IelecooOpa3Hee OTIeNsITh OT MPOMBIIIJICHHOTO OJIoKa
(cMecuTeneid, CKIaa0B, TUTABWIBHU, MAaCTEPCKHX), YTOOBI MbUTb U Ta30BHIC
BBIOPOCHI HE JJOCTUTAIN 3TUX OOBEKTOB.

Oco0oe BHMMaHWE TPU MPOSKTUPOBAHWU TEHIUIAHOB YAEISIOT BOMPOCAM
IPOMCAHHUTAPHH U MMOKapHOU MPODUIIAKTHKE.

-
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. Puc. 5.3. CxeMbl pa3MmelueHUA
CMECHTEJIBHBIX YCTAHOBOK:
3 a — paszejibHas; 6 — MpSIMOJIUHEIHHAS;

: 2 B — IapaJUleNIbHas; T — KOJIbLIEBas;
1 — cMecuTens; 2 — TpaHCHOPTED;
3 — HaKOMHTENBHBIMH OYHKED
| * ,/ (cTpelKaMM yKa3aHO HallpaBleHHe
,," IBIDKECHMS aBTOMOOMWICH-caMOCBaIOB).

Bcro tepputoputo Ab3 orpaxknaror. Ha Tepputopuu 3aBojaa J0JKHBI OBITH
3eJIeHbIe HACaXICHMs, I[BETHUKH. [IpaBHIIbHOE pacmoyiOKEHHE BCEX CIYKO ¢
Y4E€TOM CaHUTAPHO-TUTUCHHYECKHX W ICTETHUYECKUX TPeOOBaHMI CIIOCOOCTBYET
JTydllled OpraHu3aluu Tpyaa.

Ha renepansaom miane Ab3 qomkHBI OBITH HAHECEHBI CXEMBI BOJOMPOBO/IA,
AIEKTPOCETH, OUTYMOIIPOBO/IA, TAPOMPOBO/IA, TA30MPOBO/A, TETUIOMUKAIIUHN U JP.
[Tpu mpoextupoBanuu renmiaaHa Ab3 pa3pabaThiBarOT HECKOJIBKO BApUAHTOB U
ONTUMAaJbHbI BHIOMPAIOT HA OCHOBE TEXHUKO-?KOHOMHUYECKOTO CPABHEHHUS IO
pALy ITOKa3aTeNeHn.

[TpuHATHIN BapuaHT TeHIUTaHA BeIYEpUnBatoT B MacmTade 1:500.

Ha rennuian HaHOCHT:

BCE COOPYKEHHS C YKA3aHUEM UX Pa3MEpPOB B ILIAHE;
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O3y BETPOB;

MPUBSI3KY 3aBOJIa K MECTHOCTH;

CXeMY MOBEPXHOCTHOTO BOJIOOTBOA C TEPPUTOPHUH 3aBOJIA;

TPAHCTIOPTHBIC MTYTH U TUIOIIA/IKY;

KOHCTPYKIIMH ITOKPBITHH;

cnenuuUKauo 000pYyIOBaHUS U €r0 OCHOBHBIE XapaKTEPUCTUKH (MapKy,
KOJIMYE€CTBO, MOIITHOCT );

WH)XKCHEPHBIE KOMMYHUKAIIUK C YKa3aHHEM HX MapamMeTpoB (auameTp Tpyo,
THUII KaOeJis U T.11.);

3MaHus (MX Ha3BaHUE W IJIOUIA/Ib).

CrpoutenbHO-MOHTaXHBIE  paboTel Ha  AB3  ocymectBiusores B
COOTBETCTBHH C TIPEJABAPUTEIBHO pPa3pabOTaHHBIM TPOEKTOM OpraHU3aluu
ctpoutenbetBa (IIOC) u mpoekrom opranmzanuu pabot (IIOP), kotopeie
BKJTIOYAIOT B c€0s1 CTPOUTENbHBIC YepTekH Ha (PyHITaMEHTHI 1o 000pyaOoBaHuE,
3JIaHUST U COOPYXKEHUS, CXeMbl M TpadUKi MOHTakxa 00OpyIOBaHUS, BEAOMOCTH
MaTepuaioB, pacdeT  HeoOXoaumMoro  9mcia  pabodMx,  MOHTaXKHBIX
NPUCIIOCOOJIEHNH, a TakKe TeHEepajJbHBId TUIAaH CTPOUTENBCTBA M CMETHO-
(UHAHCOBBIN pacyer.

B  o0muii  KOMIUIEKC  CTPOWTEIhHO-MOHTXKHBIX  pabOT  BXOMAT:
IIOJITOTOBUTEBHBIC PAOOTHI, YCTPOMUCTBO KOMMYHHUKAIIMH W (YHIAaMEHTOB IO
00opyTI0BaHUE, CTPOUTEIBHBIE pa0OThI, MOHTaX 000PYIOBAHUS, TIPOKPYUNBAHUE
U TIPOOHBIN MYCK €ro, 071aroycTpoicTBO 3aB0/Ia U cllaya B AKCILTyaTalrIo.

PaboThl HAYMHAIOT C MOATOTOBKH TEPPUTOPUH. [IpOM3BOIAT TUIAHHPOBKY
MOBEPXHOCTH, YCTPAWBAIOT OrPAKIEHUE, pa30MBAIOT M 3aKPEIUISIIOT OCH
(byHIIaMeHTOB 31aHui U coopykeHuil. Oco60oe BHUMaHUE YACNAIOT MOJATOTOBKE K
MOHTaXHBIM  paboram. [lpuOGsiBaromee o0opynoBaHHE  CKIAAMPYIOT B
COOTBETCTBHH C OUEPEAHOCTHIO MOHTaXKa, COOUPAIOT OT/IETBHBIE Y3JIbl, TPOBEPSIIOT
JeTad W y37bl 1O chenuukanusM U Jp. B MOATOTOBUTENBHBIA TEPHOT
1eJIeCO00pa3HO BBIMOIHUTH PAbOTHI MO YCTPOMCTBY M MOHTaXY XPaHWIHIIA,
9TOOBI 3a01aroBpeMeHHO 3aBe3TH Ha AB3 opranmdeckue BsDKYIIME MaTEpUAbI.
[lepen MOHTaXXOM CMECHUTENIEH MPEIBAPUTENHHO YCTPAUBaIOT (PyHIAMEHTHI U MO
caMH CMECHTENIM, W TI0J CYIIWIbHbIC OapabaHbl, TUTaTENH, OYHKEpHI,
ANEKTPOABUTATENIN, OUTYMOIUIABUIILHBIE KOTIIBI, HACOCHI, KOMIIPECCOPHI, TAPOBHIE
KOTJIBI M Ipyroe 000pyAOBaHUE.

@dyHaaMeHThl 1Mo 00OpyIOBaHUE JENaloT U3 COOPHOTO >Kene300eToHa, a
WHOTJA, TOJa JieTKoe oOopyJaoBaHuE, W3 OYyTOBOW W KHUPIHYHON KIIAJKH.
CtpoutenbcTBO (DYHIAMEHTOB OCYIIECTBISIETCS IO TUIOBBIM uYepTexam. [lpu
OeTOHMpOBaHNM B (PyH/IAMEHTAX OCTABJISIOT AaHKEPHBIE KOJOMAIBI, B KOTOPHIE TIPH
MOHTa)K€ TIOMEIIAIOT KpenexkHbie 001Thl. MOHTaX 000py0BaHUS BEIETCS TOCIIEe
TOT0, KaK 0€TOH ()yHIaMEHTOB MprUoOpeTeT He MeHee 75 % MPOEKTHOU MPOYHOCTH.
YcTaHoBUB 000pyAOBaHUE, JETAIOT CTPOTYI0 T'€OJE3WYECKYI0 BBIBEPKY, 3aTeM
YCTaHABIMBAIOT 3aKJIaJIHBIC JETAIH U OOJITHI, yCTPAUBAIOT OMATYOKY W 3aJTHBAIOT
OBICTPOTBEPCIONUM OETOHOM aHKEPHBIE KOJOAIBI. J{anee 3aMBaloT eMEHTHBIM
pPacTBOPOM MOJMOPHYIO TIUTY 000PYIOBAHHUS.
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OOHOBPEMEHHO CO CTPOUTEIHCTBOM (YHIAMEHTOB BEIYT CTPOMUTEIHCTBO
ANEKTPOCETH, BOJIO-, OUTYMO- U MapONpoOBOAA.

MoHTax 000pyJ0BaHUS BBIOTHSIIOT COIVIACHO MOHTaXHBIM CXEMaM U WH-
cTpykiusiM. CMecUTeNd MOHTUPYIOT YKPYIMHEHHBIMH Y3JIaMH BecoM A0 3-5 T
KaXabId. [l MOHTa)ka MCIOJIB3YIOT MEPEBIKHBIC KPAaHbI IPY30MO0IbEMHOCTHIO
7-10 T. CMOHTHUpOBaHHOE 000PYIOBAaHME MPOKPYUUBAIOT B TEUEHUE HE- CKOJIBKUX
4acoB, MPEIYCMOTPEHHBIX UHCTpYKIUeH. [1ocie mpokpydnBaHus U c1auu Mo akTy
o00Opy/I0BaHUE TIPOBEPSIOT e€lle pa3 MNpoOHBIM myckoM. OTHOBPEMEHHO C
MOHTa)XOM OOOpY/IOBaHUSI BBITIOJHSIIOT BCE CTpPOUTENIbHBIE paboThl. VX BemyT
KOMIUIEKCHbIE OpUrazibl B COOTBETCTBHUH C rpadukoM padorT.

Heo6xonumoe konmuuectBo padoTHukoB (MTP, pabouume) omnpenensercs
CHIEIUAIbHBIMU T€XHUKO-DKOHOMUYECKUMHU pacueTaMH, Ha OCHOBAaHUU KOTOPBIX
pa3pabaTbiBaeTCs IITATHOE pacluCaHue.

Kanbkynsuus croumocT achaabTOOETOHHOW CMECH COCTaBISIETCS C YUETOM
(akTHUYECKON CTOUMOCTH MaTEpUANIOB, COCTaBa ac(hanbTOBOro O€ToOHa MO JaHHBIM
no10opa 1 Bcex GaKTUYECKHUX 3aTpaT Ha MPUTOTOBJIEHHE CMECH.

CMeTHO-(hMHAHCOBBIHN pacyeT onpeAesieT CTOMMOCTb CTPOUTENILCTBA 3aBO/IA.
Meronuka Takux pacueToB u3naraeTcs B kKypcax «Opranuzanus 1 TiIaHUpOBaHUE
JIOPOKHOTO CTPOUTETBCTBA» U «IKOHOMHKA TOPOKHOTO CTPOUTETHCTBAY.

Pa3pabaTeiBatoTcsi OCHOBHBIE BOIPOCHI IO OXpaHe TpyAa, TEXHHUKE
0e30MacHOCTH M TMPOTHUBOMOXKAPHOM TEXHUKE, a TAKXKE 3alIUThI OKPY KaroIIeH
CpeIlbl.

B 3akimioueHue ompenensitoTcs OCHOBHBIE TEXHUKO-dKOHOMUYECKHE IMOKa3aTesn
3aBO/JIA.

AB3 MOXHO pacmojaratb MO pa3IUYHBIM BapUaHTaM, HO OINTHUMAJbHBIN
OyJIeT 3aBUCETh OT COOTHOIIIEHUS KOJIMUECTBA MPUBO3HBIX U MECTHBIX MAaTEPHUAJIOB,
JOCTaBIIIEMbBIX Ha 3aBOJI.

Heo0xonuMo y4uThIBaTH BO3MOXKHOCTH CHUKEHHUS CTOMMOCTH YCTPOMCTBa
ac(abTOOETOHHOTO  TIOKPBITHS  3a  CUET  MCIOJIB30BaHHS  MOOMIIBHBIX
(mepeaBMXXHBIX) YCTAaHOBOK J1JIs1 IPUTOTOBJICHUS CMECEH.

Cxiazibl MCXOIHBIX MaTepHaNIOB [IJISi MPHUTOTOBJIECHUS achaabTOOECTOHHBIX
cMecel U MeXaHM3aIusl OTPy30UYHO-Pa3pPy30UHbIX padboT

Jns pabotrel AB3 HEOOXOIMMO HMMETh PSAJ PacXOIHBIX CKJIAIOB: JUIS
KaMEHHBIX MaTepuayioB (me0eHb, TpaBUM, IMECOK), MHUHEPATHHOTO IOPOIIKA,
o6utyma, 100aBOK, TOTUIMBA (Ma3yT), Mace, 3aMaCHBIX YacTeH U Jp.

Cknaa onpeneineHHOTro pacXoJHOTO MaTepualia JOJKEH 00ecreyuBaTh €ro
XpaHEHHE ¢ MUHUMAJIbHBIMU MTOTEPSIMU, HE JOMYCKATh YBIAXXHEHUS U 3aCOPEHUSI.
[Ipu 3TOM €MKOCTh CKJIaJI0B HE JOJIKHA MPEBBIIATh ONTUMAJIBLHOIO 3amaca J1axe
Ha clTy4dail BpeMEHHOTI'O MPEKPAIICHUS TOCTYIUICHUSI MaTepuara.

Cxutazibl MOKHO KJIacCU(UIIMPOBATH IO CIAEAYIOIIUM OCHOBHBIM MPU3HAKAM.

[lo Buay mOpoOAyKIWMU - CKIAmbl IIEOHS, TEecCKa, OMTyMa, MUHEPAIbHOTO
MOpoIIKa, roptoye-cMa3zouHbix MatepuanoB ('CM) u np.

[To cnoco0y XpaHeHHs OTKpHIThIC ImTabens (mebeHb, TpaBuid, MECOK), Ha
BECHI - JUIsl JIECHBIX U CTAJIbHBIX U3JEIUN, 000pyn0BaHUs. 3aKPbIThIE CKIaAbI- JJIs
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XpaHEHHUs MMHEpAJIbHOTO MOpOLIKa (CHUJIOCHI), CKJIaabl JJs XpaHEHUs
OpraHUYECKUX BSKYIIMX- HA3EMHBIE U MOJA3EMHbIE OUTYMOXPaHUIIUIIIA.

CKa0bl Opeanuyeckux GAHCYuWUX Mamepuanos.

Jlns  goctaBku OWTYMOB H3 HedTenepepabaThiBalOIMX 3aBOJAOB Ha
CTallMOHapHbIe, TpUpeiabcoBble AB3 MCHOIB3YIOT KeNEe3HOJOPOKHBIE IUCTEPHBI
rpy3onoaseMHOCThiO 50-60 T u Gosee, 000pyI0BaHHBIE CUCTEMON TPYOOIIPOBOIOB
M 3MEEBUKOB [IJII MapomporpeBa M CHaOXEHHBbIE TeIUIOBOM wuzossiuueit. [lpu
pacctosausix g0 300 KM Takke MNPUMEHSIOT aBTOMOOWIN-OUTYMOBO3BI
Ipy30I0IBEMHOCTBIO 3-5 T, a TaKkKe EMKOCTH, OOOpYJOBAaHHBIE CHCTEMOM
ra3oBOro MoJorpesa rpy30nobeMHOCThIO 7, 15, 24 T Ha 1m1accu ceebHOro TUIIA.

Bsi3kuii OuTym ciimBaroT B OUTYMOXpaHUIIMIIA, TOA0rPEBast 10 TEMIEPATypPbl
80-90 °C (u3 aBTOMOOMIICI-OUTYMOBO30B).

[lorpebHoe konmuecTBO Teruia (@ (KKajd) Ha pa3orpeB OuTyma B
KEJIE3HOJIOPOKHBIX IMCTEpPHAX WJIM BaroHax-camocBajiax OYHKEpPHOro THIIa
OTIPEEIISIOT:

M-ty —tdny, K, ng
- T

rjae M-KoJIM4ecTBO pa3orpeBaeMoro OUTyMa B OJJHOM LIUCTEPHE WU OYHKepe
npu cinuBe (BBITPY3KE), KT;

¢ - TeruioeMkocTh 6utyma (0,400-0,512), kan/rpan:

t,, t, - HauanpHas (10 °C) u koneuHas (70-90°C) TeMrepatypsl IPH BHITPY3KE
U CJIUBE;

1, - KOJIMYECTBO Pa3rPy’KAEMbIX KEJIE3HOJOPOKHBIX LIUCTEPH WK BArOHOB;

Ng - KOJIMYECTBO OYHKEPOB B BaroHax;

T -npogOJKUTENBHOCTD pa3rpy3Ku (IPEAEbHO - 2 yaca);

K, - oadunuenT 3amaca, yuuTHIBAIOIIMIA MOTEPH TEIJIa B OKPYXKAIOUIYIO
cpeny (1,12-1,18).

Jns mpueMa W XpaHEHUS OUTYMOB YCTpawBalOT OUTYMOXpPAaHMJIMINA
NOJ3E€MHOr0 THUMa (HABEChl WIM 3[aHUSA) WM HAa3€MHbBIE B BHUJIE€ BEPTHKAJbHBIX
UUIMHAPUYECKUX EMKOCTEHN WM MPOCTO UCTEPH.

Cxianpl KaMEHHBIX MaTepuajoB -IIeOHsS, TrpaBus, MECKa YCTPaWBaIOT
pa3IMYHBIMA TIO KOHCTPYKIMHM B 3aBUCMMOCTH OT THUIIAa 3aBOJA, €ro
MIPOU3ZBOIUTENLHOCTH, YCJIOBUI CHAOKEHUS M CTIOCOOOB XPaHECHHSI.

Ha Bpemennsix ADB3 00BIYHO yCTpaWBalOT CKJIaAbl OTKPBITOTO THIIA,
MMEIONIME pa3IMYHblE OYepTaHusi B [UIaHE: Kpyrjoe, MpSIMOYTroJbHOE,
BeepooOpasHoe u np. (puc. 5.4 a). Takme cKiIaapl CTPOSAT HA OTKPBITHIX
CIUTAHMPOBAHHBIX IIOMmMAankax ¢ ykiaoHom 0,5-1,5 % nana obecrnedeHus cToka
aTMOC(EpHBIX OCAJIKOB.

XKenarenbHo, YTOOBI IUIOHIAAKHA, OTBOAUMBIE TIOJ CKJIAAbl, HUMEIU
achanbTOOETOHHOE UITU IIEMEHTOOETOHHOE TTOKPHITHE.

@dopma cKIllaja B IUIaHE 3aBUCUT OT BHJAa XPAHUMOIO MaTepuana, 00beMOB
XpaHEHHUs, BBICOTHI INTAa0ENs, CIOCOOOB MOTPY309HO-PA3TPY30UHBIX padoT.
BricoTa mrtadeneit usmensiercst ot 3-5 mo 10-15 M, yros ectecTBEHHOr0 O0TKOCa O
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mralbenel cocTaBisieT s cyxoro necka 32-35°, nis BnaxHoro - 35-40", I'paBus
- 38-40", mebus - 40-45°.

Marepuan B mTabenu MNOAAETCS Pa3IMYHBIMU CPEICTBAMU: TPAHCIIOP-
Tepamu u rpeiigepamu npu BbICOTE MITA0ENS 10 5 M, mITa0EICyKIaAUUKAMU TTPU
BbIcoTe mTabdesns 10 15 m. [lorpy3ka Mmatepuanos u3 mradeneil B TpaHc- MOPTHBIE
CpEeICTBa MPOU3BOJIUTCA C TOMOIIBIO 3KCKABATOPOB, AaABTONOIPY3UUKOB,
TPAHCIOPTEPOB, MHOTOKOBILIOBBIX CAMOXOIHBIX MOTPY3YMKOB U APYTHX CPEACTB.

Ha nocrosinabix AB3 00bIYHO CTPOST CKIIabl 3CTAKaJHO-TPAHIICHHOTO THUIIA
(puc. 5.4 6). Ha Takux ckiajgax MaTepuall XpaHUTCS MO OTIEIbHBIM (PpaKiusaM B
pa3IUYHBIX  MITa0esAX, MEPUOJMYECKH  3arpy,aeMblM  TPAHCIOPTEPOM,
YCTAaHOBJIEHHBIM Ha 3cTakaje. MaTepuan Ha 3CTakaJHYIO Tajlepero MOJaeTcs U3
pasrpy304yHbIX mTadenei KaMHeAPOOMIIbHBIX 1IEX0B UM TPUEMHBIX OYHKEPOB 10
HAKJIOHHOM Tajiepee ¢ MOMOIIbIO 3arpy304HOro ycTpoiicTBa. B 3aBucumoctu ot
NOTPEOHOCTH B T€X WJM MHBIX (Dpakiusx maTepuan 4yepe3 TEUKH MOCTyHaeT B
MpeIBApPUTEIBLHO OTAO3UPOBAHHOM KOJMYECTBE HAa TPAHCHOpPTEp M Jajiee Io
HAKJIOHHOW TpPAaHCIOPTEPHOM Tajepee - B CYIIWIbHOE WU JO3HUPOBOYHOE
OTJIEJICHHE.

a) /\

777 77 77 7/ 7777 777 /777 7. 7 7

@
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" | ot

VAN A A

Puc. 5.4. Cknampl KaMEHHBIX MaTEpUAIOB:

a) — OTKPBITOTO THMNA ¢ YKa3aHHeM (popM 1Tabens B pa3pese U IJIaHe,
6) — acTaKagHO-TPaHLIEHHOTO TUTIA;

1 — wrabenu necka u wedHs (wedens 5—10, 10—20, 20—40 Mm);

2 — pa3genuTesbHbIE NeperopoaKy; 3 — TpPaHCIIOpTep; 4 — 3arpy304HOe
YCTPOMCTBO IJIsl [IOAAYM MAaTEPUANIOB; 5 — HAKJIOHHAsI TPAHCIIOPTHAs
rajiepest; 6 — pa3rpy304Hbie TEYKH.
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Puc. 5.5. Cxema paboTsl
1TabeneyKianymuKa:

1 — xomoBasi TEJIEXKa,

2 — NIpUBOAHAs TENEXKA

-
4

3arpy3ka MarepuajoB B IITa0EId U pa3rpy3ka U3 HUX Ha TaKUX CKIIaaax
MOJTHOCTHIO MEXAHU3MPOBAHbI M OCYIIECTBIISIIOTCS C TOMOIIBIO CUCTEMBI
TPaHCIIOPTEPOB.

YuuTeiBas, 4T0 KaMEHHbIE MaTEpPHUaAIbl MOTYT YBIQXKHSATHCSI aTMOC(EPHBIMU
OCajJKaMH, JIJiIsi MOJTOTOBKH TPH TMOJlaue€ K CMECUTEN0 TpeOyeTcss UX CYIIKa,
MOATOMY 11€JIeCO00pa3HO JJIsl YMEHBIICHUSI JHEpPro3arpaTr yCTpauBaTh CKIIabl
KaMEHHBIX MaTepuajoB MO/ HaBeCaMU WIH JIeNaTh 3aKPbIThIMU. D(PGHEKTUBHOCTH
TaKOr'0 pelIeHHs 00OCHOBBIBACTCS CICAYIONIUM: JUIsl CHIOKEHUS 1 % BIaXKHOCTH
KaMEHHOTO MaTepuajia HeoOX0IuMO 3aTpatuTh 20 KKkajn Teria Ha 1 m3.

TpancnoptupoBanue 1mieOHs, TpaBuss W Tmecka Ha Ab3 mnpousBomutcs
Oynb03epaMu, TPAHCIOPTEPAMH, KOBIIIOBBIMHU 3JIEBATOPAMHU, IEPEIBHKHBIMHU
KpaHamu, mmTadeneykiaauukaMu. IlleGeHb W MECOK OT MECT pasrpy3ku K
IPUEMHBIM T€UKaM TOJI3€MHBIX TPAHCIIOPTHBIX Tajiepel Ha paccrosaue 10 70-80
M TIOAal0T OyJIbI03EpaMHu.

[[Iupoko nmpuMensitoT Ha AB3 JeHTOYHBIE TPAHCIIOPTEPHI JJIs TIEPEMEIIICHUS
meOHs, rpaBusi U Tecka. VCromp3yloT Takke IMepeBIKHBIC TPAaHCIOPTEPHI
nuHou 5, 10, 15 M, mmpunoi#t nentsl S00 u 800 MM, ¢ BBICOTO# MoabeMa 10 6Mu
yriaoM mogbema MarepuanoB g0 30°. Ilpu TpaHcmOpTUpOBKE Ha OOJIBIINE
pacCTOSIHUS TMPUMEHSIOT 3BEHbEBBIE TpaHCHOpTEpbl cO 3BeHbsiMHU 80, 100 240 M,
mUpuHOM JeHTHI 10 800 MM.

[Tpon3BOIUTENBHOCT TEPEIBIKHBIX TPAHCIIOPTEPOB H3MEHSETCS B IIpe-
nenax ot 50 mo 100, 3BeHbeBbIX OT 50 10 250 T/4. Mcrionp30BaHue TPAaHCTIOPTEPOB
MI03BOJISICT OTCHITIATh IITabeNb pazHooOpa3Hoit popmel. Tak, IpU UCIIOIB30BAHUHT
OJIHOTO TIEPEIBIIKHOTO TPaHCIIOpTepa-mTadeneyKIa Inka, MaTepral OTCHINAOT B
KOHYC (pHc. 5.5), B ApYrux ciy4asx MpH HUCIOJIb30BaHUU CIICIMAIbHBIX MAaIlluH
Marepraj MOKHO (pOpMHpOBAThH B BHEC KOJIBIIEBOIO CKJIajaa 3aIllOHUTENCH (puc.
5.6).

B HekoTOpBIX citydasx me0eHb U IECOK OT MECT BBITPY3KH MOJIAI0T K CKJIaJaM
C TIOMOIIIBIO PA3JIMYHBIX ABTOMOIPY3YHUKOB.
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Puc. 5.6. Cxema pasrpy3ku MaTepHaioB
MawrHoM Tina T-182A B witabenpHbBIHI
KONBLUEBOM CKJIaf 3amnojIHMTeNeH:

| — pasrpyxaemas ruiat¢opma;

2 — pa3rpy3o4yHasl MallMHa,

3 — mpueMHBIii OyHKep; 4 — CTALMOHAPHBIH
BBIHOCHOM TPaHCMOPTEP; 5 — NMepeABHXHOM
TpaHCNOPTeP (BeepHLIH KOHBEEP).

JIns BEpTUKAJIBHOTO TPAHCIOPTHPOBAHUS IEOHS, IECKa I0J YIJIOM K
ropu3oHTy Oosiee 30° MPUMEHSIOT JICHTOYHBIC U IIETTHBIC KOBIIOBHIE AJIEBATOPHI.
JleHTOYHBIEC KOBIIIOBBIC AJIEBATOPHI UCIIOIL3YIOT MPU BBICOTE TToabeMa 10 20-35 M,
IENHbIe KOBIIOBBIE 3jeBaTopbl 10 20 M. KoBIIOBBIE 351€BaTOPHI OOBIYHO
MOMEIAI0T B KOXKYXH M3 JIMCTOBOM CTajM, YTO NpENOXpaHseT maTepuan OT
pasayBaHUs BETPOM U YBJIOKHEHHS H0xJeM. [Ipou3BOAMTENHHOCTh KOBIIOBBIX
aneBatopoB, mnpumeHsembix Ha AB3, cocrtaBmser 10-50 1/4. 34.3. Ckumambl
MUHEPAIBHOTO TopoIika. [lockoibKy MUHEpaTbHBIA TOPOIIOK JIETKO pa3lyBaeTCs
BETPOM M €TI0 CBOMCTBA CHMKAIOTCS MPHU YBIAKHEHUH, €r0 XPaHIT B 3aKPBITHIX
nomenieHusx. Ha BpeMeHHBIX 3aBoj1ax Hanbojee 3 HEeKTUBHO YCTpauBaTh CKIIA b
MEPEABUKHOIO THUMNAa pa3inudyHoi emkoctu (25-200 1). Ckiagbl NpencTaBIsIOT
co00Oll MeTauIMYecKhe pe3epByapbl, OOOpPYAOBAHHBIE CHUCTEMOW MOTPY3KH U
pasrpy3KHu.

Puc. 5.7. Cxema

ambapHoro M 6yHKepHOIo

(MYHKTHPHBIE TUHUH)

CKJIAJOB:

1 — mpueMHBIii GyHKep;

2 — BepTUKAJIbHLIA

KOBLUOBbIi NIOABLEMHHK; . T~ TN .

3 — NEHTOYHHII KOHBeiep 1 S N3 ~ S 3}
|

N7

JUISL 3arPY3KH OTCEKOB I Vo = VS

ckiana; 4 — NeHTOYHBbIM . AN I SN N :
TPaHCIIOPTEP WIM LIHEK
JJ191 TIOJAYM MaTepHasioB E:Z
B CMECHTEJIBHEIM LIEX.
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Ha Bpemennbix AB3 yacto cTposaT amOapHble WU OyHKEpHBIE CKJIAIbI (pHC.
5.7). MuHepasibHbI} TOPOIIOK U3 KEIE3HOAOPOKHBIX BATOHOB MJIM aBTOMOOUJIEH -
CHUJIOCOB (LIEMEHTOBO30B) 3arpykaeTcsi B MpUEMHBIIM OyHkep. KoBmoBbIM
IIOABEMHUKOM IOPOLIOK IIOAAETCS Ha JIEHTOYHBINM NOPU3OHTAIBHBIN KOHBEUED, C
MOMOILBIO KOTOPOTO 3arpykaroT ckiaj. s XxpaHeHus mopouika ¢ pa3indyHbIMU
(U3MKO-MEXaHUYECKUMHU CBOMCTBAMHU CKJIaJ pa3JeisioT Ha HECKOJIbKO €MKOCTEH
(cexumii). Uepe3 Teuku MOPOIIOK M3 JHOOON CEKIIMU TMOCTYIMAeT Ha JICHTOYHBIN
TOPU30HTAJIBHBIN TPAHCIOPTEP WM IIHEK, CMOHTUPOBAHHBIM B IIOA3EMHOMU
rajiepee, KOTOPhIM MOJAETCsl B CMECUTEIbHBIN LIEX.

B am0apHbIx ckiaiax npyu yMEHbIICHUH 3a11aCOB XpaHEHUS! HI)KE HEKOTOPOU
BbICOTHI h (cM. puc. 5.7) BO3HUKAIOT 30HBI, U3 KOTOPBIX MOPOIIOK MPUXOIUTCS
10J1aBaTh K T€YKaM BPYUYHYIO, UTO CHUKAET YPOBEHb MEXaHMU3aMU paboT. DTOro
HEJ0CTaTKa JIMIIEHbl OYHKEPHBIE CKIIA/bl, Y KOTOPbIX THHILE YCTPAUBAIOT MOJ
HEKOTOPBIM YTJIOM @, 00€ClEeUMBaIOIIMM CAMOTEYHOE ABMKEHUE MaTepuaia K
TeukaM. ByHKepHBIE CKJIaJbl MO3BOJISIIOT MOJHOCTBIO MEXaHU3UPOBATh IMOAAUY
MOPOIIKOOOPAa3HOT0 MaTepHana K CMECUTEIISIM.

Jlyist Toro 4yToObI Bara He MPOHUKAaja B MOMEUICHUS CKJIaa, BHYTPEHHIO IO
MOBEPXHOCTh OTPaXKJIEHUH OOMBAIOT NAPOU3OJSIMOHHBIMM  MaTepUaTaMMu:
pyOGepou1oM, epraMmMHOM, MOTUAITUIICHOBOH IJIEHKOM U Jip. EMKocTh amOapHbBIX
cknanoB B cpenneM 200-500 1, emkocth cekiuit 100-200 T: eMKOCTh OYHKEPHBIX
ckiagoB 500-100T, emxocTh cekiuii okoa0 200T.

Ha nocrostuabix AB3 yctpanBatoT OyHKEpHBIE WIIM CUIIOCHBIE CKIIAbI.

" — 2 ——
=) I / o |
T
Puc. 5.8. Cxema 3arpy3ku T :m m:
cunoca: | | !
1 — aBTOLIEMEHTOBO3; | |
2 — cuoc; % l l
3 — KaMepHbINA Hacoc; I !
4 — nmonaya noTpedoHTENIO;
— 3

5 — KxoMrpeccop;
6 — peBepcop; | 2 b

7 — peryasrop. il
=

Bcenencrerue neTko pacnbUIIEeMOCTH BETPOM IMPU OTKPBITOM pasrpyske H
Morpy3ke ObIBalOT MOTEpH B pasMmepe okoio 3-5 % mnopomka. IlosTomy
HE00X0TUMO MPUMEHSITh TaKue CpeacTBa MeXaHU3aluu npu
MOTPY30YHOPA3TPY30YHBIX PabOTax, KOTOPHIE yYMEHbBINATU OBl PaCTHUIIEMOCTH
nmopommka. O(QPeKTuBHBI I TaKux pabOT THEBMATUYECKHE Pa3TPYy3UHKH,
SPIUPTHI, ITHEKOBbBIE pa3rpy34uKH.
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BmectumocTh 1 000pyI0BaHUE CKIIaJla 3aBUCSIT OT PacXojla U yCIOBUN MOCTaBKU
MUHEPAIbHOIO MOpOUIKa (>KEJIEe3HOJOPOKHBIM, BOJHBIM, ABTOMOOWJIbHBIM
TpaHcropToM). [lo >kene3Hoil AOopore MUHEpaIbHBINM MOPOIIOK JOCTABISIIOT B
KpBITBIX BaroHax (OosblliMe MOTEpU MpU TOrpyske, pasrpyske). Jlydmmm
TPAHCIIOPTHBIM CPEJICTBOM SIBJISIFOTCSI BarOHBI-IIEMEHTOBO3bI C MTHEBMATHYECKOU
pasrpy3Koil mpoayKTa, aBTOLEMEHTOBO3HI.

BrIrpy3Ky U3 KpbIThIX BATOHOB ITPOU3BOJISAT MEXaHU3UPOBAHHBIM CITOCOOOM C
HCIIOJIb30BAaHUEM MTHEBMOPA3rpy3UnKOB BCACHIBAIOILETO WIH
BCACHIBAIOILIEHATHETATEILHOTO JIEUCTBHSL.

JlocTaBka B CHEMAIU3UPOBAHHBIX TPAHCIIOPTHBIX CPEACTBaX-IIMCTEPHAX C
MTHEBMATUYECKOM pa3rpy3Koil HMEET MHOT'O MTPEUMYIIECTB: HU3KUE TPAHCIIOPTHbHIE
pacxoibl; MOTpy3Ka U pasrpy3ka MUHEPAIBbHOIO MOPOIIKAa 3aHMMAIOT MEHbIIE
BPEMEHH, YE€M pa3rpy3ka BaroHOB; MOTEPH MaTepuana CBOASITCS K MHUHHUMYMY.
[IpuHIMN pa3rpy3ku BaroHa-IIeMEHTOBO3a OCHOBAH Ha CBOMCTBAaX a3pUPOBAHHOTO
MUHEPAJIBLHOTO MOPOIIKA BBITEKATh U3 IUCTEPHBI MOJO0HO KUJIKOCTU U B CTPYyeE
CKaToro BO3/1yXa MepeMeIaThes Mo TPyOONpoBOly HEMOCPEACTBEHHO Ha CKJIaj B
CUJIOCHI XpaHEHUSI.

B aBroniemenToBO3ax OOJBIIOW BMECTUMOCTH MHUHEPAIbHBIA TOPOLIOK
TpaHCIOPTUPYIOT Ha paccrosiuue 10 300 kM. Pasrpyska aBTOLIEMEHTOBO3a
OCHOBaHa Ha TaKOM € MPUHIIMIIE, YTO U KEIE3HOJAOPOKHOTO IIEMEHTOBO3A.

XpaHAT MUHEPaAIbHBIN MOPOIIOK B KEI€300€TOHHBIX U CTAJIBHBIX CUIIOCAX U
Oynkepax. [IpoMBITINIEHHOCTD BBIITYCKAaeT MHBEHTAPHBIE CKJIAJIbI, OYE€Hb YIOOHBIE
1Sl ipuMeHeHus (puc. 5.8).

3arpy3Ky CHUJIOCOB TPOU3BOMAST U3 aBTOIEMEHTOBO3a C ITHEBMAaTHUYECKOU
pasrpy3Koil, momauel marepuana U3 IUCTEPHBI HETOCPEACTBEHHO B cujoc. s
BHYTPU3aBOJICKOTO TPAHCTIOPTUPOBAHUS HCTIOIB3YIOT KAMEPHBIA HACOC, KOTOPHIM
TPAHCTIOPTUPYIOT MHUHEPATBHBIN MOPOIIOK HA PAcCTOsIHME | KM MpU BBICOKOM
pabouem maBieHuu Bozayxa (o 0,7 MlIla).

3HAUNTEIbHOE BHUMAHHUE YJNIENAETCS Pa3rpy30UHBIX OIEpaluil Ha CKIIagax
muHepanpHoro mnopomka AbB3. Ha puc. 5.9 nokazana npumepHas cxema
aBTOMAaTHU3UPOBAHHOTO cKJiaza MHHEPAIBHOIO IIOPOILIKA AB3.
Jlist  TpaHCIIOPTUPOBAHUSI TOPOIIKA Ha CKIAAE UCIOJB3YIOT BHHTOBBIC
TpaHCTIOPTEPHI (IIHEKH), KOBIIOBBIC AJIEBATOPHI M a’pokenoba. Bo3mMokHBI
pa3lIMYHbIE CXEMbI MOJAaYM MUHEPAIbHOrO MOPOIIKAa B CHJIOCHI U PAaCXOJHbIE
€MKOCTH: TpH IMoAadye MNOpPOUIKA IMHEBMATHYECKUM PpPA3rpy3uHMKOM IMOPOIIOK
MOCTYMAaeT 4epe3 KOBIIOBBIM 3J€BaTOp B BEPXHHUM a’3poxkesnod; a’poxkenodom
MOPOILIOK TMOMAaJaeTCsl B CHJIOC; MOPOILIOK 3arpy304HbI OYHKEp KOBIIOBOI'O
3JeBaTOpa MOJIaeTCs IIHEKOM; BblJlaua U3 CUJIOCOB B PACXOHBIE EMKOCTH UJIET 10
CIEAYIOIIEH CXeMe: CUIIOC HUKHUN a3p0oKesio0 pacxoHble OyHKepa.
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Puc. 5.9. MexaHu3nMpoBaHHbIA CKIaj
MWHEpaNbHOTO MOpOoINKa:

1 — Xene3HoNOPOXHbIH BaroH; L S il
2 — 3a00pHOE YCTPOICTBO;

3 — BcachIBaIOLUMI LLIAHT;

4 — ocaguTe/IbHAs KaMepa,

5 — BaKyyM-Hacoc; 6 — MmyJisT
yrnpasjieHus; 7 — TpybonposBoun;

8 — CHJIOCHBIN CKJIa[i MUHEPAJIBHOTO
ropoiuka; 9 — dunsTp;

10 — yka3aTtesib ypOBHA; 11 — NOHHBIA

—— MI

a3pOBbIrpyXarteib; 12 — aspogHHULIE
cwioca; 13 — cMecuTeNbHAas KaMepa,
14 — npueMHbIit OYHKEep BUHTOBOTO
Hacoca; MII — MuHepanbHBIA
nopoiok; CB+MII — cxatblit Bo3ayx
+ MHUHepaJIbHBI! NOPOIIOK;

OB — orpaGoTaHHBIH BO3AYX.

B KaHanHlaumw

CB

Vi

Konmponw kauecmea npooykyuu AB3.

KauectBo achanbToOETOHHON CMECH - 3TO YCTOMYMBOCTb, KOTOpPBIC
COOTBETCTBYIOT TpeboBaHusIM HopMaTuBHBIX JokymeHTOB (I'OCT, CTb, TY) na
THUII IPUTOTABIMBAEMOr0 ac(halbTOOETOHA U €r0 MapKy.

[lokazatenp kauyecTBa OOYCIOBJIEH KadyeCTBOM HCXOJHBIX MaTepUajIoB:
meOHs, ecKa, MUHEPAJILHOTO MOPOIIKa, OUTyMa U YPOBEHb TEXHOJIOTHYECKOTO
obopynoBanusi Ha AB3. OOecnedyeHne KadecTBa CMECH HAUMHAETCA C
IPOEKTUPOBAHUA €€ cocTaBa. Eciii cocTaB mo100paH HeNpaBUIIbHO, TO TpeOyeTcs
€ro HeMeIJICHHas KOPPEeKTHPOBKA B COOTBETCTBUM C  TOKa3aTessiMHU,
YCTaHOBJIEHHBIMU ['0CYy/1apCTBEHHBIM CTaHIAAPTOM.

KoHTponpHyl0o  mpoBepKy  KayecTBa  OCYHIECTBISIET  IIEHTpajbHas
nabopatopus win nadoparopust Ab3 (B 3aBUCUMOCTH OT HATTUYMS).

KoHTponb Hafe)XHOCTH XpaHEHUS MAaTepUajoB, TOYHOCTH UX JTIO3UPOBAHUS,
TEMIIEPATYpHOTO  pEeXHMa, IMOJIy4aeMOro COCTaBa 3alpOCKTUPOBAHHOMY-
OCHOBHBIM  YCIIOBUSIM TIONYYE€HMSI TapaHTUPOBAHHOIO KadecTBa T'OTOBOM
npoaykiuu Ab3-achanbToOeToHHOM cMecH.

Ilepen Hauanom naGopatopusi cCOBMECTHO ¢ MexaHukoM AB3 mposepser
TOYHOCTb Ka)KJI0W CMEHBI paboThI 103aTOpoB. JlabopaTopust IpoBepsIeT B TEUCHHE
CMEHBI HECKOJIBKO pa3 BIAKHOCTh Ha CKIIaJaxX MeOHs U MEeCKa, MOCTYMAIONIUX JJIs
U3rOTOBJIEHUSA cMmeced, B cilydae OTKIIOHEHWII OT HOPMAaTUMBHBIX 3HAYECHUH (B
ClIy4asiX  pE3KOro  WM3MEHEHHs  IOroJbl) BHOCUTCA  COOTBETCTBYIOILIAS
KOPPEKTHPOBKA.

B npouecce npUroToBI€HNUs] CMECH KOHTPOJIUPYIOT TEMIIEPATYPY CYLLIEHHOTO
U HarpeTtoro nieoHs, necka, outyma. Ha aBromarusupoBannubix Ab3 3T onepanuu
BBITIOJTHSIOT MPUOOPHI aBTOMATHKH, TIEpe1aBasi JaHHBIC HA MyJIbT YIPABICHHUS.

Ha neaBToMaTH3npOBaHHOM 3aBOJE HACTPOUKHA MPOU3BOJIUT ONIEPATOP.
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KoHTpone roToBOil cmecu (B OCHOBHOM €€ TEeMIEepaTypbl) AEKYypHbIN
7a00paHT Ha BECOBOM C MOMOLIBIO TEPMOMETPA B METAJUIMUECKOW OMpPaBE WIIU
AIIEKTPOHHBIM OPTATUBHBIM TPHUOOPOM.

Opranuzanus «uaeanbHOro» KOHTpoJs Ha Ab3 1oJKHA NpeycMaTpUuBaTh:

a) JUId MCXOAHBIX MAaTE€pUaJOB: BBIOOPOYHBIA KOHTPOJb  (U3HKO-
MEXaHWYECKUX CBOWCTB TMecka, rpaBus, 1mebHs, MII B oObemax,
COOTBETCTBYIOLIUX PACXO]ly B TEUYEHHE CMEHBIL;

0) nns omepanuii: HEMPEpPBIBHBIA KOHTPOJb TEMIEPATypbl MHUHEpaTbHBIX
MaTepualioB M BSKYIIUX, JIO3UPOBAaHUS MHUHEPAIBbHBIX KOMIIOHEHTOB U
IPaHyJIOMETPUYECKOTO COCTaBa CMECH B IeJioM (¢ momoibio MuUHU-DBM) ¢
NOMOIIBI0O KOHEYHOT'0 O00eCredYeHUs] KOMIUIEKTHOTO MPOEKTHOMY; AO03UPOBAHMS
opranudeckoro Bspkymero u I[IAB, npomomKUTENbHOCTh HMCMIOJIB30BAHMS
MUHEPAIbHBIX KOMIIOHEHTOB C OPraHUYECKUM BSKYIIUM M OJTHOPOJHOCTH CMECEH;

B) IJisl TOTOBOM acganbTOOETOHHOW CMECH: HENpPEpbIBHBIA KOHTPOJIb TEM-
neparypsl CMECH, BBIOOPOYHBIA KOHTPOJIb colepkaHUs Outyma U (QPU3MKO-
MEXaHUYECKUX CBOMCTB C(HOPMOBAHHBIX 00pa3loB acdanabTOOETOHA AKCIPECC
METOJIaMHU.

Oxpana mpyoa u npomusonodicaptule meponpuamus na Ab3.

Oxpana  1pyna.  OCHOBHBIMH  OTBETCTBEHHBIMU  HCIOJHUTEISIMU
MEpOIpUsATUH 1o oxpaHe Tpyna Ha Ab3 sBisaroTcs Mactepa 1exoB. OHU 00s13aHbI
OPOBOAUTH TMEPBUYHBIA (MPU TMOCTYIUIEGHMM Ha paboTy) UM  MOBTOPHBIC
MHCTPYKTa)XW Ha pabouumx MecTax (Ha KaxIoMm padoueM MecTe), a Takke
[IOBCETHEBHBIM KOHTPOJIb, MHCTPYKTaXX M oOyueHue pabouux Oe30MacHbIM
npreMaM paboThl, 00ecrieunBaTh pabouMX CIIELOAEkK A0, CIIe00YBBIO U APYTUMU
CpeICTBaMHM MHAMBHYyaJIbHOM 3alllUThI, 0OecleunBaTh OMacHble padoune Mecra
OpenynpeIuTeabHbIMU  HagnucsiMu  «[locTopoHHMM JHMIIaM  HaxOOUThCS Ha
pabounx MecTax 1 B 30HE pabOThI MaIlIUH U 000PYAOBaHUS 3aIIPEIIACTCS.

Ha 3aBoje nomkHa OBITH anTedyka ¢ MEAMKAMEHTAMU M CPEJICTBAMHU IS
OKa3aHUsl NEpPBOM MEIUIIMHCKOW IMOMOIIM IOCTPaJaBLINM, Ta3MpOBaHHAS WU
UTHEBAsI BOJA.

Bce morpy3ouHo-pasrpy3ouHble pabOThl BBINOJIHSIOT IMOJ PYKOBOJICTBOM
OTBETCTBEHHOTO JIUI[a, HA3HAYEHHOT'O TPUKA30M.

[Tnomanka BOKpyr ac¢aibTOCMECUTENBHOTO arperara, a TaKKe JIECTHHULIBI
JOJDKHBI OBITh HAZ€KHO OTPaX/IEHBbI, MOJIbI TOJDKHBI UMETh CIJIOUIHOE U POBHOE
IIOKPBITHE.

butymoxpaHmnuia orpaxxgaroT 3a00poM U3 HErOpIOYMX MAaTepHalioB C
KaJIUTKOM, YTOOBI IOCTOPOHHHUE HE UMENH JOCTYNa K HUM.

[Ipu oxazaHuM mEpBOW MOMOIIM B CIlydae OKOTa TOpsSYUM OUTYMOM
HEME/JIEHHO CMBIBAIOT €r0 KEPOCUHOM H AEJIAI0T MPUMOUKY U3 5%-HOro pacTBopa
MapraHIlOBOKKCIIOTO KaJusl.

Ilepen myckoM CyIIMIIBHOTO arperaTta NpOBEPSIOT CUCTEMY I10/1a4y TOILINBA,
napa Wid C)KaToro Bo3ayxa K (opcyHke. B mpoBepKy BXOAMT repMETUYHOCTH
TpyO, MCIPAaBHOCTh Mapo- U TOIUIMBOIPOBOAA M Bcex KpaHoB. [Ipu 3akuranun
(OpCyHKH CHayajla HEMHOIO OTKPBIBAIOT BEHTWIb IOJAaYd Mapa WIM CXKATOro
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BO3/lyXa, 3aT€M BEHTWJIb MOJAa4YM TOIUIMBA, IOCIE YEro K COIULy MOAHOCAT
3anajibHUK

PekoMmeHnyeTcss uMeTh AJIEKTpO3alaibHUK Ha JUIMHHOM pyuke (1,5-2 m).
[locne BocmaMeHEHUs TOIUIMBA, IMOCTENEHHO YBEJIMYMBAIOT TOJadyy Iapa
(Bo3ayxa). Bo nzbexxanue oxxora v BRIOpoca IIaMeHHU U3 CyIIWIbHOTO 6apadaHa y
BXOJIHOI'O OTBEPCTHSI TOINKH JOJKEH OBITh YCTAHOBJIEH 3aIUTHBIN KO3BIPEK U3
HecropaeMoro Marepuana. /[is mpempoxpaHeHus Tja3 OT 0KOroB (HOPCYHIIMK
00s13aH paboTaTh B 3AIUTHBIX OYKaX.

OcmMmatpuBaTs, CMa3bIBaTh u PEMOHTHPOBATH paboTaroiui
achanpTocMecutenb  3anpemaerca.  CymunbHblE  OapabaH  pasperaercs
OCMAaTpUBATh U PEMOHTUPOBATH TOJIKO MOCIIE ero ocThiBaHus. [Ipu npekpaiienuu
paboThl TpeOyeTcsl BBIKIIOYUTH MOCTYIUIEHHE TOIUIMBA K (DOPCYHKE, MPOJoJIKas
yTbe, 4TOObI MPOBETPUTH OapabaH OT HAKOMMBIIUXCS B HEM B3PBIBOOMACHBIX
ra3oB. Ac¢anbToO0eTOHOCMECUTENIbHAS YCTAHOBKA JOJKHA ObITh 000pyaOBaHa
HAJeKHOM CHUCTEMOW OYMCTKM OT JbIMa W M0bUIM. Pexomenayercss AByX-,
TpeXCTaJuitHasi OUMCTKA Ta30B: cyXas U MOKpasl.

Onnum u3 3¢pGEeKTUBHBIX MEPOIIPUATUHN IO CHUXKEHUIO BPEIHBIX BHIOPOCOB B
atMocdepy siBnsierca razudukanus Ab3, nepeBon aBToMobOuIIeli-caMOCBaIOB Ha
ra3oBO€ TOIUIUBO.

JI7ist co3nanust XOpolIero MUKpokinMara teppuroputo Ab3 o3eleHsoT BHE
3aBUCUMOCTH OT CpPOKa HAXOXJCHHsS €ro Ha OJIHOM MECTE, UCIOJb3Ys ObICTpPO-
pacTyiue AepeBbs U KyCTapHUKHU.

OmHUM U3 BaXXHBIX JIEMEHTOB OXPaHBI MPUPOJIBI SBISETCS PEKYJIbTUBAIUS
TEPPUTOPUHU 3aBOJIA MOCIIE €T0 MEePEIUCIOKAIIMN Ha HOBOE MECTO.

IIpomueonosicaprvie meponpusmust.

AchanbToOETOHHBIE CMECUTENM CHAOXalT HE MEeHee 4YeM Tpems
OTHETYIIUTEISIMHU, pacroyiarasg UX BOMM3W (OPCYHKH, HA JIECTHUIIE U OKOJIO
pacxoaHoro 6auka mazyta. [lnomaaky okono GopCyHKH OrpakKIaloT MepuiiaMu
BBICOTOM 1 M.

AchanpToOCTOHHBIA 3aBOJI JODKEH OBITh O00OpYHAOBaH CpeICTBAMHU
MOKapOTYIICHUS : BOJIOEMAaMHU, 3aMTaCHBIMU ITUCTEPHAMH JUIsl BOJIBI, pe3epByapamu,
JOCTaTOYHOM JUIMHBI IIJIAHTaMHU, HACOCAMH IS TMOJAaud BOJABI, TEPEIBIKHBIMU
MOTOIIOMIIaMU (IIPY OTCYTCTBUU BOJOIIPOBO/IA), OTHETYIIUTEISIMHU.

Heo6xoaumo mpenycmaTpuBaTh 3alacHbI BbE3/ Ha TEPPUTOPHUIO 3aBOfa U
BbI€31, CBOOOIHBII MMoIbe3 ] K BogoemaM. Kateropuuecku 3anpeniaercs HapymaTh
JIOITyCKaeMblI€ Pa3pbIBbl MEXKIY ITPOU3BOIACTBEHHBIMHU U OBITOBBIMUA CTPOEHUSIMHU.
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Tema 5.2. TexH010rusl IPUTOTOBJICHUSA FOPAYHUX aCPAJIbTOOETOHHBIX CMe-
ceil. M3roroBienue achajabTo0eTOHHBIX IJIUT

TexHo10rusi NPUroTOBJICHUSA TOPAYNX aCPAJILTOOCTOHHBIX CMECEH.

Baxneitmmm u 3aBepiaroniuM nporeccoM Ha AB3 sBiisieTcst npUroToBICHUE
cmecu. Jnsg 3(QeKTUBHOTO OCYIIECTBICHUSI 3TOr0 Tpolecca HEoOXOAUMO
BBINIOJIHATD ~ CJIEAYIOUIME TEXHOJOTMYECKHUE Olepaluu: IpeaBapUTeSIbHOE
JIO3UPOBAHUE MUHEPATBHBIX 3aMOTHUTEIEH, UX CYIIKY U MOJOTPEB, COPTUPOBKY
1o (pakuusM; 00€3BOKMBAaHUE U MOJOTPEB OUTYyMa JJ0 paCUETHOM TEMIEPATYPHI,
€ro JI03UpOBaHue: AO03UPOBAHNE MUHEPAIBHOTO MOPOIIKA; MEPEMEIIMBAHUE BCEX
KOMIIOHCHTOB M BbIJlaua MOTpeOuTento. Bce 3TH omepaiuu BBITOJHSIOTCS B
CMECHUTEJISIX Pa3IMYHOIO THUIIA.

[IpousBonutenbHOCTh U A(QPEKTUBHOCTH PpalbOThI  3aBOjAA, a TaKKe
KOJIMYECTBO BBIMYCKaeMbIX ac(aibTOOETOHHBIX CMECEel 00YCIOBJIEHBI, IIaBHBIM
o0Opazom, paboToii cmecutenbHoro otaeneHus AB3.

Texnonoeuueckoe 0b6opyodosanue cmecumenrbHO20 OMOeIeHUs..

[lo ero mpou3BOAMTENBHOCTH PACCUUTHIBAIOT OOOpPYAOBaHUE BCEX IIEXOB.
TexHonornueckoe 000pynOBaHUE II€Xa- ac(albTOCMECUTENbHYIO YCTaHOBKY
MOCTABJISIOT 3aBOJBI-U3TOTOBUTEN KOMIUIEKTHO MPOU3BOAUTEIBLHOCTRIO 12, 25,
50, 100, 200 u 400 1/4. He Bcerna oauH BUJ 000pPYIOBaHUS MOKET 00€CTICUHUTH
OPUTOTOBIIEHWE pPa3HbIX MapoOK cMeceid, Juroro acdanbra, cmeced ¢
UCIIOJIb30BaHUEM OUTYMOCOAEpKAIUX MOpoa U TA. AchaibTOCMECUTEIbHOE
o0OpyZOBaHUE pa3NENsioT MO HA3HAYEHUIO, MPOU3BOAUTENILHOCTH, MPUHIIUILY
JEHUCTBUS U YPOBHIO MOOMIBHOCTH CMECHUTEIIS.

AcdanprocMecuTeNbHOE O000pYIAOBaHUE pA3ACNAIOT HAa TpPU TPYIIIHL.
K mepBoil OTHOCAT YCTaHOBKHM MJisi IPUTOTOBIIEHUS ac(hanbTOOETOHHBIX cMecei
mapok [ u Il u nmuroro acdanbra, KO BTOPO YCTaHOBKH, NMpEJHA3HAYCHHBIC B
OCHOBHOM JIJISI TIOJIYYEHUSI cMecer Mapok Il u apyrux BUIIOB ropsSiuux cMeceH, K
TpeTheil 00opya0BaHME JIJIsl IPUTOTOBIICHHS cCMecei 0e3 HarpeBa COCTaBISIONIUX.

Breibupast acdanbToCMECUTENbHbIE YCTAHOBKH, YYHUTHIBAIOT MPUHIMIT HX
NEUCTBHUSl TEPUOJUYECKOTO UM  HENPEPBIBHOTO CMEUIMBAHUS. Y CTAHOBKHU
MEPUOTUYECKOTO JACHUCTBUS MPUMEHSIOT B TEX CIydasx, KOTrJa TpeOyeTcsl yacToe
M3MEHEHHE cocTaBa cMeceil. [ IIMTeNnbHOro BhIITYCKa CMECH OJIHOIO COCTaBa
MIPUMEHSIIOT YCTAHOBKHM HENPEPBIBHOTO JACHCTBHUSA, ISl MPUTOTOBICHUS CMECEn
Mapok [ u II - ycTaHOBKM Kak IEpUOANYECKOTO0, TAK U HENTPEPHIBHOTO CMELIMBAHU,
JUTSI TPUTOTOBIIEHUST cMecerd Mapok I u mopokHBIX cMeceit Oe3 HarpeBa 1meOHs U
MeCcKa UCIOIb3YIOT B OCHOBHOM HETPEPBIBHBIN CIIOCOO CMEIIMBAHMS.

[lo KOMIIOHOBKE CMECHUTEIIbHOTO arperara yCTAaHOBKH MOTYT OBITh C
OallleHHBIM W TIAPTEPHBIM PACIIOJIOKEHHEM 00opynoBaHusi. B mepBom ciydae
000pyIOBaHNE CMECUTEIIBHOTO arperata pa3MenieHO0 Ha HEeOOJBIION TMIIONIaIKe
MOCJIeI0BATENbHO OJTHO HAaJ APYruM, 00pa3ys OallHio, BO BTOPOM Ha IUJIOIIAJIKE
Oonplero pasMepa psSAOM Jpyr C JOpPyrOM M CBSI3aHO MeEXAy CoOoM
TPAHCIIOPTHBIMU CPEACTBAMH.
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VYCTaHOBKM MEPUOAMYECKOTO JEHCTBHS HMMEIOT B OCHOBHOM OalllEHHYIO
KOMITIOHOBKY, YCTAaHOBKH HENPEPBIBHOTO JAEHCTBUSA-NIAPTEPHOTO TUIIA.

[IpurotoBnenue ropsiunx cmeceu (puc. 5.10). Co ckiaga nmiebHs U mecka
Marepuasl MOAAIT OJHOKOBIIOBBIM MOTPY3YMKOM Ha ITHEBMOXOJY B OTCEKH
OyHKepa arperata nuTaHus 1, KOTOpbIi oOecreyrMBaeT PaBHOMEPHYIO MOAavy
1ieOHsl ¥ MecKa Ha XOJOJHBIM KOBIIOBBIA 3J€BaTOp 3, a ¢ HEro B CYUIMJIbHBIN
OapabaH. B arperate nmutaHus NMPOUCXOAUT MPEABAPUTEIBHOE J03UPOBAHUE 10
0o0BeMy XOJOJHOTO H BJIAXKHOrO Marepuana. PaBHOMepHas ero mnojaaua
CIOCOOCTBYET CTaOMIIBHOCTH Mpolecca CYIIKH U HarpeBa, oecriepe0oitHoii padoTe
CMECHUTEBHOIO arperara.

CymunbHBIM arperar BKJIIOYAET CYWIWIbHBIA OapabaH ¢ TOMKOM U
dbopcyHKkoii, 6aKk ¢ TOAOTPEBOM Ma3yTa.

ArperaTt o0ecnbUIMBaHUs S5 3a/€pKUBAET MblIb, HE JaBas € BbUICTETh B
atMocdepy. B coBpeMeHHBIX KOHCTPYKIUAX ac(paibTOCMECUTEIbHBIX YCTAHOBOK
OTEYECTBEHHOTO IIPOU3BOJICTBA YJIABIMBAHUE MBUIM JOCTUTAaeT 85-95%. Hacts ee
UCIIOJIb3YIOT KaK J00aBKY K MUHEPAJIbHOMY MOPOUIKY, MTO3BOJISISI pACXOA0BATh €T0
HKOHOMHO. /{7151 XpaHEeHUs MBLIU UCTIONIB3YIOT CIIEUAIbHOE XPAHUIIHUIIE. DTy NbLIb
JO3UPYIOT OTIEIBHO OT MHHEpajbHOro mnopoinka. KonudectBo moGaBisemoit
IBUTK U pa3pellieHre Ha €€ UCIIOJIb30BAHKNE YCTaHABIMBAET Ja00paTopus.

CMecHuTenbHbIN arperat BKJIIOYaeT TOPsYHil KOBILIOBBIH 371€BaTOp 6, MIOCKUN
BUOPALIMOHHBI  TPOXOT  KOHCTPYKIIMH, HE  JOIyCKarolehd  BuUOparuu
METAJUIOKOHCTpYKLUH arperara. COpTUPOBKY IIE€OHS MPOU3BOIAT MO pa3Mepam,
HEOO0XO0AMMBIM TUISt IPUTOTOBJICHUS ac(anbToO0eTOHHON CMECH.
PaccopTupoBaHHBIi MaTepuasl MOCTYNAaeT B OTCEKU «ropsiuero» OyHkepa 8. B
HEKOTOPBIX YCTaHOBKaxX OH obecrieueH cuctemoin oborpesa. Haunbosee vacto u
3(p(}EeKTUBHO B KauyecTBE TEIUIOHOCHUTENS HCHOIb3YIOT Tropsiuee MHUHEpabHOE
Mmaciio (cMm. «butymHbIe 6a3b).

B coBpemeHHBIX  ac(anbTOCMECUTENbHBIX  YCTAaHOBKaxX  J103aTOPBI
MHUHEpaIbHOIO IOpPOIIKa, IbUIM YyHOca, Outyma, nob6aBok IIAB ycrpauBaror
pa3fenbHbIMU. TOYHO OTHO3MpPOBAaHHBIE KOMIIOHEHTHl CMECH IIOCTYNAlOT B
JONAaCTHOW CMecHUTedb 15 NepuoAMYECKOro WM HENPEPbIBHOIO  THIA
INPUHYAUTENBHOTO JEUCTBUA. B HEKOTOPHIX KOHCTPYKLHUSAX CMECUTENIN HUMEIOT
TEIUIOU30JISLUI0 U 000rpeB LHUPKYIUPYIOIIUM TOPSYMM MHHEPAIbHBIM MacJOM,
IIPOITYCKAaEeMbIM IT10J1 IaBJIEHUEM YEPE3 ABOMHBIE CTEHKH KOPIyCa CMECUTEIIS.

W3 cmecutenss TOTOBYIO CMECh BBITPYXAIOT B aBTOMOOMJIM-CAMOCBAJbI.
[Torpy3ka B aBTOMOOMIIM-CAaMOCBaJIbl MPOUCXOIUT U3 HAKOMUTENIBHOTO OyHKepa
17, xyna cmecp NOJAOT CKUIOBBIM IMOABEMHUKOM 16 MM ApyrMMH BUAAMU
TPAHCHOPTUPYIOLINUX YCTPOMCTB.
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Puc. 5.10. TexHonornyeckas cxema npUroToBjaeHus achansTo6eTOHHOM CMECH:

1 — arperaT NUTaHKS; 2 — JIGHTOYHBII TPaHCIIOPTEP; 3 — XOJONHBIN KOBLIOBLIH 2J1€BAaTOP;
4 — cymnbHbI 6apabaH; 5 — arperar nbliey/iaBIMBaHUsl; 6 — ropsuMii KOBLUOBBIIA
3neBaTop; 7 — IUIOCKUI rpoxoT; 8 — GYHKep C OTCeKaMu; 9 — N03aTop IS TecKa, Ie6Hs;
10 — cx1ag MUHEPaIBHOTO MOPOLLKa; 11 — 103aTOp MUHEPATBHOTO MOPOILIKA;

12 — no3arop 6uTyma; 13 — GUTyMHBII KoTen; 14 — GuTyMoXpaHWIMIe; 15 — Melanka;
16 — cKHIOBbIIt MOABEMHHUK; 17 — HAKOMUTENILHBIN OYHKED.

[IpuroropiieHre Ka4eCTBEHHOW CMECH 3aBHCHUT OT TOYHOT'O JO3MPOBAHMS U
NEepEMEIIMBAHUS  COCTABIISIOMIMX MHUHEPAIBHBIX KOMIIOHEHTOB C TOPSYUM
outymomMm. Jljis 3TOr0 MCHOJIB3YIOT JIOMACTHBIE MEIIAIKH TPUHYIUTEIBHOTO
nepeEMELINBAHMS.

B 3aBucumocTH OT BHAAa MPUTOTABIMBAEMOW CMecH, IiesiecooOpa3Ha
pasziinyHasg CKOPOCTh BpAILIEHHWS JomacTed Memanku. JlJIsi 3TOro Memaliku
CHA0XXAaIOT CIEIMAIbHBIMU KOPOOKaMH mepesad.

[IpuHyauTENBHOE MEPEMEIINBAHNE OCYIIECTBIISIIOT PA3IUYHBIMU METOJAMH:
POTaLIMOHHBIM, TUHAMUYECKUM, BUOPAIIMOHHBIM.

PoranmonHoe nepemMemmBanue TOCTUTACTCs YCTAHOBKOM JIONIACTEN MEIIAJIK!
B OJJHOM HaIpaBJICHUHU.

JIluHaMH4YEeCKUI METOJ XapaKTEPU3YETCS YBEIMYEHHBIMU CKOPOCTSIMU
BpallleHUs BaJla B COYETAHUM C MOAa4€il BSKYILETO MO/ BHICOKUM J1aBieHuem (18-
22 atM.). Ilpu sTOM MaTepuan B MEIIAJIKE HE MEepEeMEIIMBaeTCs Kak OOBIYHO, a
no10packIBaeTCs BPAIIAIOIIMMICS JIOACTSIMU U TOJJIEP>KUBACTCS BO B3BEIIIEHHOM
COCTOSIHUY («KHUIISIIIHMI CIOW»).

burym pacnbuisieTcst hopcyHKaMu U, IPEBPAIIAACH B a9PO30JIbHBIN «TyMaHy,
XOPOIII0 0OBOJIAKMBAET MOBEPXHOCTH BCEX YACTUIl MUHEPATTLHOTO MaTepuaa (puc.
5.11). BuOponepemeninBanue HaXOAUTCS B CTAJUM SKCIIEPUMEHTOB M HamboJee
0TpabOTaHO /JIsl MPUTOTOBJICHHS IIEMEHTOOETOHHBIX CMECEH.

[Torpy3ky B aBTOMOOUIIM-CaMOCBaJIbl TOPSYE CMECH YCKOPSIOT, yCTpauBas
HaKOMUTEIbHBIE OyHKEepa. MoryT OBITH OJIMH WM JBa HAKOMMUTEIBHBIX OyHKEpa
€MKOCTbI0, paBHOU I'PYy30MOTbEMHOCTH OOJIBIIETPY3HOTO ABTOMOOMIISI-CAMOCBAIA.
ByHKep BBINOTHSAIOT U3 CTAJBHBIX JIUCTOB C ABOMHBIMU CTEHKaMH ¢ 000TpPEBOM
MapoMm, JIEKTPUUYECTBOM WU TOPSYUM MACIIOM.
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B 3apyOexxHOll mpakTUKEe JOPOXKHOTO CTpouTelbcTBa Ha AB3, momumo
HAKOIUTEIbHBIX OYHKEPOB, BXOASIIMX B COCTAaB ac(anbTOOETOHHONW CMECHUTENb-
HOM yCTaHOBKH, BKJIIOUAIOT JOIMOJHUTENbHbIE OYHKEepa-XpaHWIHILA EMKOCTBIO J0
20 % oT mpou3BOAUTENBHOCTU 3aBOJA. OOBIYHO 3TO METAJUIMYECKHE CUIIOCHBIE
OaHKM C 3aTBOpaMM WJM TUTATeJIMU Ha BBIFPY30YHOM  OTBEPCTHUH.
Termnon30aMOHHBIN CI0M 0aHOK IPEIOXPaHAET OT OCThIBAHUS TOpsiUYE CMecH 3a
24 4 na 10°C mpu 3amonHeHun oObema cuioca Ha 75 %. B psnme ciydaen
YCTPauMBaIOT TaKWE HAKOMUTEIbHBIE OyHKEpa C MAcCISIHbIM WJIM DJIEKTPUUYECKUM
o0orpeBoM. 3arpy3Ky OYHKEpPOB MPOU3BOJAT BAaroHETKaMU C aBTOMAaTUYECKH
OTKPBIBAIOIIUMUCS JHUIIAMU. [lepeaBUraroTcsi BaroHETKH IO MOHOPEIIBCY
VYrpaBneHne BaroHeTKaMU-AUCTaHIMOHHOE. [IpemycmarpuBaeTcss BO3MOMKHOCTH
XpaHEHUs FOPAYNX CMECEHN PA3TUYHON KPYITHOCTH.

llpuecomosnenue numoti acgarbmobemounol cmecu (Mumozo acgarvma.)
DTy cMech TOTOBUT Ha 0OBIYHOM 000pYAOBaHUU acPanbTOOETOHHBIX 3aBOJIOB U Ha
CHeUaI3uPOBaHHBIX ycTaHOBKaX. OCOOEHHOCTh 3TUX YCTaHOBOK (puc. 5.12) -
Hanu4uue o00pyI0BaHUs ISl HArpeBa MUHEPAIBHOTO MOPOIIKA.

----+ [opnavee macno
v BuTymonposon

Puc. 5.11. lunammnyecknii METOR MPUroTOBIeHUs achanibTOOETOHHBIX CMECEH B MELIaIKe
LIMKJIUYHOTO OEMCTBUS:

1 — pacxonoMep; 2 — pacxonHbli OyHKep; 3 — Melanka; 4 — MHEBMaTUYECKU I LUAHMHID
JUTSL OTKPBITHUS THUILA MELIATKH; 5 — MOJOrpeBaTeb Macia; 6 — Hacoc JJIsi rOpsYero Macna;
7 — dunbsTp mist Macna; 8 — KpaH; 9 — cuerunk-pacxoaomep; 10 — GUTyMHBIN Hacoc
BBICOKOTO AaBjieHus; 11 — ¢popkaMepa u1g pacnbuisieMoro 6uTyma; 12 — HUpKyJISLIUMOHHBIN
Hacoc; 13 — eMkoCTb s 6UTYMa; 14 — MacisiHBIM 06orpeB pacxonoMepa; 15 — dunsTp 1is
butyma; 16 — ropsiaee macio; 17 — 6uTyM; 18 — HapyxxHasi CTEHKa MEINAJIKH;

19 — BHyTpeHHss cTeHKa Meluanku; JIA — no3arop-aBToMar; M — MaHOMETD;

® — dopcyHka.
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Puc. 5.12. TexHonornyeckasi cxema IMpUroToBjJIEHUs! JIMTOro acdayibra Ha
cneyMaaM3mpoBaHHOM YCTaHOBKE:

1 — 6yHKep; 2 — NIEHTOYHDLII KOHBelep; 3 — oborpeBaemMasi OUTYMHast LLUCTEPHA

¢ 00e3BOXEHHBIM OUTYMOM; 4 — CYLUMIbHBINM OapabaH; 5 — ropsiynii KOBLLIOBHIM
anesaTop; 6 — Tenblit 6yHKep; 7 — CKUMOBbIH MOALEMHHK; 8 — CMECUTEJb JIOMAaCTHOM
NMPUHYAUTENBHOrO AEUCTBHUSA; 9 — achanbTOBO3 C MOAOrPEBOM B MYTH.

Brnaxxuple 1 X010/1HBIC TIIEOCHBb U TIECOK HEOOXOAUMBIX Pa3MEPOB MOCTYIAIOT
CO CKJaJa IO JEHTOYHOMY KOHBEHepy WIM TOJal0TCs OJHOKOBIIOBBIM
MOTPY3YMKOM Ha ITHEBMOKOJIECHOM XOJy K arperaty nutanus. OtTcroaa Mo
HAaKJIOHHOMY KOHBeilepy Marepuan MOJalT B CYHIWIbHBIM OapabaH, rae ero
IPOCYIIMBAIOT U HArPEBAIOT /10 paboueii TeMIepaTyphbl, U KOBIIOBBIM 3JIEBATOPOM
NepeMeIaT Ha rpoxoT. Pa3ienennplie mo pa3Mepam ie6eHb U MECOK MOCTYNaloT
B J103aTOPbl M T1IOCJE€ B3HEIIMBAHUS B CMECHUTENIb. XOJOJHBIA M BIAXHBIN
MUHEPAJIbHBIN MOPOIIOK 3JIEBATOPOM MOJAIOT B HATPEBATEINb, T/I€ BHICYIIUBAIOT U
MOJIOTPEBAIOT 10 pabouell Temmeparypbl, a 3aTeM 3JIeBAaTOPOM B PACXOIHBIN
OyHKep.

[locne B3BemIMBaHHUS HEOOXOUMOW TMOPIMH MHUHEPAIBHBIA MOPOIIOK
MOCTYMAaeT B CMECHUTENb OOBIYHONM WM CHEIHAIbHOW KOHCTPYKIIMH C
BEPTHKAJIbHBIM JIONACTHBIM BAaJIOM.

['oTOBYI0 TPOAYKIMIO BHITPYKAIOT B CHEIHAIU3UPOBAHHBIE CPENICTBA
(aBTOMOOMIH ¢ KOTJIaMHU, CHA0>)KEHHBIMUA CHCTEMOM TOJIOTPEBa U CMEIIMBAHUS B
MyTH) WJIK B aBTOMOOMITN-CaMOCBaJIbl (3KECTKHUE JINTHIE CMECH).

Hszeomosnenue naum u3z acghanrbmobemonuvix cmecell.

Kpyrnoroguanoe wu3rotoBieHne acpaibTOOCTOHHBIX TUIUT W3 MECTHBIX
MEeCKOB, 30J1-yHOcoB TOC, Bsi3koro OMTyMa U MOHTaX WX Ha JIOPOTe MO3BOJISIOT
0TKa3aThCs OT MPUBO3HBIX KAMEHHBIX MaTePHAIIOB, O0Jiee paBHOMEPHO 3arpy3UTh
AB3, addexTuBHEE UCTIONB30BATh TPYNOBBIE PECYPCHI, CTPOUTEIBHYIO TEXHUKY,
TPAHCTIOPTUPOBATh W3MIETUS Ha JIOObIE HSKOHOMHYECKH IIeJIecO00pa3HbIe
paccTOSiHUSI W B Ppe3yJIbTaT€ 3HAYUTEIbHO YBEIUYUTh TEMIIBI JOPOKHOTO
CTPOUTEIbCTBA.

Kpome toro, mpumenenme achanbTOOCTOHHBIX TUIUT B KOHCTPYKIIHSIX
JOPOXKHBIX OJEHK T UMEET P JOCTOUHCTB U B AKCIUTYaTAllUOHHOM PEXKUME:

OCHOBaHHS W3 TUTHT 00JafaroT OONbIIeH TIO CPaBHEHHUIO CO MIEOCHUCTHIMU
CJIOSIMU pacIpeensionei crnocoOHOCThIO, U 3P(HEKTUBHOCTh UX BO3PACTAET (KaK
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TUAPOUBOJIAIIMOHHBIX ~ MPOCIOEK) Ha OOJOTHUCTOM U MepeyBIaKHEHHOU
MECTHOCTHU;

3HAYMUTENIbHAS TOJIIMHA TUIUT CIIOCOOCTBYET YMEHBIIICHUIO PACTATUBAIOIIUX
HalpsDKeHUM B HIDKHEM YacTU OCHOBAHWSI, YTO MPEJOTBpAIlacT IMOSBICHUE
TPEIINH B MOKPHITUU.

[lo psiamy mpuduH BOMPOCY TEXHOJOTHHM YIUIOTHEHHUS! ac(aibTOOETOHHBIX
W3JICJIMM U KaueCTBY MX M3TOTOBJICHUS HE YNESIIOCh NOKHOTO BHUMAHUS, U OH
OCTaeTcsd BCE €LIE HEJOCTAaTOYHO H3ydyeHHbIM. (OCOOEHHO 3TO Kacaercs
TEXHOJOTUU (QOpMOBaHUS M YIUIOTHEHHS ac(aabTOOETOHHBIX CMeced ¢
UCIIOJIb30BaHUEM 00BEMHO-HaIpaBlieHHOW BuOparuu. [1oaToMy B TEXHUUECKOUN U
yuyeOHOM nauTepaType BONPOC O IUTYYHBIX H3AENAUSAX M3 acdaibToOETOHA U
BUOPAIMOHHON TEXHOJIOTUU WX U3TOTOBJICHUS IMOYTH HE OTPAXKEH.

B nactosiiee Bpemsi pazpaboTaHa METOJMKAa YCTAHOBJICHUS ONMTHUMAJIbHBIX
COCTaBOB CMECH C YYETOM TEXHOJOTHI ee POpMOBaHUS U YINIOTHEHUS.

Buenpenne mnporpecCMBHONM TEXHOJOTMHM M ONTUMAJBHBIX COCTABOB
MO3BOJISIET COKPATUTh pacxoj Outyma B cmecu ¢ 12 mo 5-6 %, a mpo4HOCTHBIC
nokasarenu acaibToOeTOHa B U3ACIUIX YBEIUYUTh B 2,5-4 paza o CpaBHEHUIO
C paHee MPUMEHSIEMBIMU Ha MPOU3BOJICTBE TEXHOJOTUSIMU U3TOTOBJICHUS.

AHanu3 TI0OKa3bIBaeT, YTO TMPUMEHEHHE COOpHBIX ac(aabTOOETOHHBIX
KOHCTPYKIIMK UMEET PsiJi MPEUMYIIIECTB 110 CPABHEHUIO C MOHOJIUTHBIM CIIOCOOOM
YCTPOMCTBA NOKPBITUA U OCHOBAHUM:

- TIPU YCTPOMUCTBE MOHOJIUTHBIX ac(habTOOETOHHBIX MOKPBITHI TEMIIEpaTypa
CMECH OIrpaHMYMBaeT JalbHOCTh €€ TpaHcrnopTupoBanus A0 40-50 kM.
VYBenuueHue 1aabHOCTH BO3KH BCETJIa CBSI3aHO C PUCKOM OCTBIBAHHS CMECU HUXKE
KPUTHYECKHU JOMYCTUMOMN TeMIepaTypbl yIIOTHEHUS;

- OrpaHWYeHHE JAIBHOCTH BO3KU acdaibTOOETOHA, B CBOIO OYEPElb,
BBI3BIBACT HEOOXOJAMMOCTh YCTPOMCTBA JIOPOTOCTOSIIMX acdaibTOOCTOHHBIX
3aBOJI0B Ha Kaxibpie 80-100 kM cTposieiics 1opory;

- BO3MOKHOCTb W3TOTOBJICHUS achaabTOOETOHHBIX U3JIeTTui
KPYTJIOTOAUYHO, HE3aBUCUMO OT TIOTOAbl M TEMIepaTyphl BO3[AyXa, H
KPYTJIOCYTOYHO (MCTIOIB30BAHUE HOYHOTO M TEMHOT'O BPEMEHHU CYTOK);

- BO3MOKHOCTB TPAHCIIOPTUPOBAHUS ac(haabTOOCTOHHBIX U3ICTUH Ha JII000e
HKOHOMHYECKH 11eTIECO00Pa3HOE PACCTOSHHE, B CBSI3U C YEM CTPOUTEIHCTBO MOKET
OCYIIECTBIISITBCSL B TOCETKAaX, Ha OOBEKTaX, Pa3MEHICHHBIX OUYEHb NaEKO OT
achanbTOOETOHHBIX 3aBOJI0BY0;

- KpYTJIOTOJUYHOE WM3TOTOBJICHHE ac(ParibTOOCTOHHBIX H3JCIUA OTKPHIBACT
BO3MOXHOCTh  IUTAHOMEPHO  OpPraHW30BaTh BBIBO3KY WX Ha  OOBEKTHI
CTPOUTENBCTBA. DTO OCOOEHHO BaXKHO JJISl IOPOKHUKOB, Y KOTOPBIX HE XBAaTaeT
TPAHCIOPTA B JIETHUW NEPUO;

- OTCYTCTBHE TOTPEOHOCTH B OOJBIIOM KOJWUYECTBE YKIIAIOYHBIX
KOMIUIEKTOB M pa3HbIX THUIOB KAaTKOB Ji YIUIOTHEHUS ac(aibTOOETOHHBIX
cMecel;

- BO3MOXHOCTh JOCTH)KEHUsI 00jiee BBICOKOIO KadecTBa acgaiabToOeToHa
(Jiydiiee yIJIOTHEHHE, 3aBOJCKOW KOHTPOJb 32 TEeMIEPaTypHbIM PEXKUMOM IpHU
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VIUIOTHEHUHU), a TaKXe BO3MOXKHOCTh 3a0JIarOBPEMEHHO TOTOBUTH OOJIbIIKE
3armachl M3ACIIUNA ¥ B HY)KHBI MOMEHT JJOCTABIISITh UX HA O0OBEKTHI CTPOUTEIHCTBA;

- UCKJIIOYAIOTCSl 3MMHUE U BECEHHE-OCEHHUE MPOCTOU OOJIBIIOr0 KOJINYECTBa
achaabTOOCTOHHBIX 3aBOJIOB U OTKPBIBACTCS BO3MOKHOCTH MEPEBO/Ia UX HA JABYX,
TPEXCMEHHYIO KPYTJIIOCYTOUHYIO PaboTy;

- BO3MOJKHOCTh Ha TPEANPHUATHSX MPOMBIIUICHHOTO THIIA JIET4e PEIIaTh
BOIIPOCHI OOECIICUYCHHS] HMCXOJAHBIMA MaTepHalaMH, SHEPTHEH, BOIOW, MapoM,
C)KaThIM BO3IyXOM, IMOJCOOHO-BCIIOMOTATEILHBIMHA U OBITOBBIMH ITOMEIICHUSIMH,
peMOHTHOM 0a3oil: 3¢ dexTuBHEN 3aHMMATbCS BOMPOCAMHM OXpaHbl TpyAa U
OXpaHbl TPUPOJBI, YTO B KOHEYHOM HTOTE€ BEAECT K IIOBBIIICHHIO
NPOU3BOJUTEILHOCTH  TPYyJAa,  CHWKCHUIO  CTOMMOCTH  CTPOUTEILCTBA,
PEJACTABICHUIO TOTOTHUTEIBHBIX pa00YNX MECT.

BaxxHbIM (aKTOPOM, TOPMO3ZSIIUM TEMITBI JIOPOXKHOTO CTPOUTEIIBCTBA H
OTIPEICIIAIONIUM BBICOKYIO CTOUMOCTH CTPOUTENIHCTBA, YACTO SIBISIETCS OTCYTCTBUE
CBOMX TMPUPOJTHBIX KAaMEHHBIX MaTepuajaoB. VX NpUXOIHUTCS TEPEBO3WTH Ha
ThICSIYM W Ooyee KwioMeTpoB. KaMeHHBIH MaTepual TOJydYarT IyTeM
paspylieHus 1 nepepadoTKH MPOYHBIX CKAIbHBIX TTOPOJ1. B TO jke BpeMs OOJIbIITYIO
9JacTh 3¢MHOM MOBEPXHOCTH 3aHMMAIOT BTOPHYHBIC OCAJIOYHBIC TOPHBIC TTOPOJIHI,
[JIABHBIM 00pa30M MEJIKUE MECKHU.

B cBsI3u ¢ OTCYTCTBHEM B psiJic PETHOHOB MECTHBIX KaMEHHBIX MaTCPHUAIOB
BecbMa A(PEeKTUBHO ObUIO OBl 3aMEHHUTHh MX, XOTsA OBl YACTUYHO, HA MECTHBIC
matepuanbl.  OCYIIECTBICHHE TaKOrO MEpONpUsITHs, K MNpuUMepy, Ui
TPAHCIIOPTHOTO CTPOUTENBCTBA (CTPOUTEITHCTBO ABTOMOOMIBHBIX M MPOYHUX JOPOT
a’pOAPOMOB,  CEIBCKOXO3SUCTBEHHBIX W MPOMBINUICHHBIX  IUIOMIAJIOK,
00yCTPONCTBO MOCEJIKOB, arpOrOPOJIKOB U T.II.), BBICBOOOAMUIIO ObI 3HAYUTENIbHBIC
JICHE)KHBIE U MaTepUaIbHbIE PECYpPChl. B 3TOM OTHOIIIEHNH BeCchbMa NMEPCTIEKTUBHO
UCIIOJIb30BaHUE OTXOJIOB IMPOMBIIIJICHHOTO TMPOM3BOJACTBA (HaAmpu- Mep,
0TpabOTaHHBIX (POPMOBOUYHBIX CMECEH JIUTEHHOTO TPOU3BOJICTBA, BHIXOJ KOTOPBIX
exeroaHo cocrapiisieT B Poccuu okoso 15 muH. T, a B benapycu - 700 ThIC. T).

MHuoronernue  3apyOekHble W OTEYECTBEHHBIE  HCCJIEIOBAaHUA U
HAKOIUICHHBINA TPAKTUYECKUN OIMBIT MOHOJIIUTHOTO M COOPHOTO CTPOUTENIHCTBA U3
ac(abTOOETOHHBIX CMECeH co3dand  HEOOXOAUMBIC MPEANOCBUIKH IS
pa3pabOTKH KOHCTPYKIMH KpPYMHOTa0ApUTHBIX IUIUT U3 ac(hambTOOETOHHBIX
cMecei I TOPOKHOTO CTPOUTENHCTBA.

Ipomviunennoe uzeomosnenue acghanibmooOemorHHbIX NAUm.

[ToTounbie MeTOIBI (DOPMOBKH ILTUT OCHOBAHBI HA PUTMHUYHOM BBITIOJTHEHUU
TEXHOJIOTHYECKOTO TPoIiecca, ONepaui KOTOPOTo COTJIACOBAHBI BO BPEMEHH.

st hopmMoBKM Manbix Oe3apMaTypHBIX IUITUT pa3pabOTaHbl KapyCEeIbHBIN
(GbOpMOBOYHBIN CTaH I YIUIOTHEHHs] HAa BUOpOCTOJie ¢ mpurpy3om (puc. 5.27),
BUOPOIIPOKATHBIN CTaH C HCIOJB30BAaHWEM TPYyNMHoOBBHIX (opMm Ha 16 TumT ms

VIUIOTHEHUS Ha BUOPOCTOJIE C MPUTPY30M TOCIICIYIOMIUM ITPOKATOM I10 TIPUTPY3Y
(puc. 5.28).
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Puc. 5.27. KapycenbHblit
¢opMOBOYHBIH CTaH:

1 — TpaHcnoprep;

2 — OYHKep IS 3aTI0JIHEHUS
¢$opM OUTYMOMMHEPAIBHOM
CMECBIO; 3 — PUrpy3;

4 — rpy30Basi JOPOXKa U3
YroJIKOB; 5 — BOAsIHAasi BaHHA
IUISL OXJTAKAEHMS TUIUT;

6 — ruomanxa ns
pacnanyoku ¢opm;

7 — poJIbTaHry;

8 — 0broHHas 1OpoXKa U3
YIOJIKOB; 9 — Kapycenb;

10 — ruInTHL;

11 — popMa Ha 2-4 MAUTHI;
12 — pubpocror;

13 — ¢pyHnameHT BUbGpoOCTONa.

[Tpou3BOAMTENILHOCTD MOTOYHBIX TUHUN (DOPMOBAHUS OUTYMOMHHEPATBHBIX
wuT 1 (Yuciio miauT B cMeHy) onpezensercs no gopmyse

Ky
IM=T-60N - /Ku

rae T-nmpogoKUTEeTbHOCTh CMEHBI, U;

KB — ko3¢ dpunmeHT ucnonb30BaHus JMHUUA BO BPEMEHH;

til MPOJOJIKUTEILHOCTh OJHOTO IIUKJIA, MUH;

N- 4uCcI0 OTHOBPEMEHHO (POPMYEMBIX TUTHT.

Ha norouno# nuanm ¢ kKapyceiabHbIM ()OPMOBOYHBIM CTAHOM OJTHOBPEMEHHO
U3TOTOBIISIIOT YEThIpE TUIUTHI. 32 1 CMEHY MPOJIOJBKUTENBHOCTHIO 8 U ipu KB —
0,85 u tuy — 3 mMuH npou3BoAUTENLHOCTH JIMHUU 1 ~ 540 muuT B cMeny. InuTh
OXJIAXKIAI0TCSI B BO/ISTHOM BaHHE. J[J1s1 00CIyKuBaHUs JTMHUM TPeOyeTCs 5 UeoBek,
U3 HUX 2 YelloBeKa Ha CTaHe W 3 4esloBeKa Ha IUIomagKe pacnanyoku. Pazmepsl
dbopmyembix TWIAT OT 25%x25x4 o 50x50x5 cm. Psamom ¢ dopMoBouHOIM
pa3MelIalT JIMHU 10 OXJIAXKIEHHUS IUTUT B BOJE, IOCIE YEro MPOU3BOIST
pacnianyoky miautT. Jins (GOpMOBKH JTOPOXKHBIX IUIUT pa3paboTaHO HECKOILKO
BApUAHTOB TMOTOYHBIX JIMHUWA C pPa3JUYHbBIMU METOJaMHU YIUIOTHEHUS W
oxJaxneHusa. Ha moTouyHoM cTONe OMHOBPEMEHHO (OPMYIOT JBE IUIUTHI C
YIUIOTHEHUEM Ha BHUOpOCTOJE ¢ Mpurpy3om (puc. 5.29) mpu ogHOBpEMEHHOU
BUOpaIu 60KOBBIX CTeHOK (Gopmbl. [Ipu popMoBanuy mIUT Ha BUOPOTIPOKATHOM
CTaHe CMeCh YIUIOTHSETCSA Ha BUOpocTolie 0e3 mpurpyza ¢ MOCICTYOIINM
npokatoM (puc. 5.30). DopMbl mNepeMemarTcs MO POJbraHry, IUIATHI
OXJaxaarwTcs BOAOW. [l ycmemHoro pa3BUTUS WHIYCTPUAIBHOTO METOAA
BEJICHUS JOPOXKHO- CTPOUTENBHBIX pabOT HEOOXOAMMO PACHIMPUTH U yIIyOUTh
UCCJEIOBaHUS TI0  pa3pabOTKE  BBICOKOMPOU3BOIUTEIHLHOTO  MOOUIBHOTO
TEXHOJOTUYECKOTO O00OpyAoBaHUs s (OPMOBAHMS IUIUT; OPTaHU30BATh
MIPOMBIIIJIEHHBIA BBIITYCK 3TOr0 OOOPYIOBAHUS U OCHACTUTh UM JEHUCTBYIOIIUE
AB3, a HOBBIE - MPOEKTUPOBATH U CTPOUTH B KOMIUIEKCE C IleXaMu (JOPMOBKH TUTHT.
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Puc. 5.28. BubponpoxaTHbIif cTaH (IIpoKart o nNpurpy3y):
1 — dyHnaMeHT 060pPOTHOM CTaHUMHU; 2 — 060pPOTHAs cTaHLMs; 3 — dopmMma; 4 — BUOPOJIOTOK;
5 — 6yHKep ¢ omwikaMu; 6 — rutowamgKa s yKIagKy apMaTypHbIX KapKacoB; 7 — OyHKep
C POTOPHBIM paclIpeaeIUTeIeM CMECH; 8 — IUIAaHMPOBILMK CMecH; 9 — postbranr; 10 — nNpurpysku;
11 — yrutorHsiemas 1uita; 12 — subpocron; 13 — npokaTHele Bajiku; 14 — pamMa NpoKaTHOTo
craHa, 15 — MmoHopebc; 16 — Tenbdep; 17 — croiiku; 18 — rutomanka st opopMIIeHUsi pPOBHKOB
y MOHTaXHBIX nieTelb; 19 — npuBoaHas craHuus; 20 — yHIaMeHT IIPUBONHON! CTAHLIMH;

— (pbyHOaMeHT poJIbraHra; 22 — ¢yHgamMeHT BU6pocTona.

Puc. 5.29. BubpocTos ¢ Npurpy3om mis
YIUIOTHEHMsI OMHOBPEMEHHO ABYX IUMT CubAJIN:
1 — dyHmamMeHT BUOpOCTONA; 2 — BUOPOCTON;

3 — noanoH; 4 — rutel CU6AZIU; S — npurpys,

6 — BepxHaa (CbeMHas1) YyacTb GOpMBI;

7 — HakJlagHble BUOPATOPHI.

7

1
2/2/////////// /////X(/ 77777777V

Puc. 5.30. BubponpokaTHblii cTaH (IIpOKaT 1o CMeCH):

1 — dyHaameHT 000pOTHOM cTaHUMK; 2 — 060pOTHAas cTaHLuA; 3 — dopMa;

4 — BUOPONOTOK; 5 — OYHKep C ONMMIKaMu; 6 — IUTOIANKa VI YCTAHOBKM KapKacoB;

7 — GyHKep JJIs CMECH C POTOPHBIM pacrpeaeuTeNIeM U IVIAHUPOBLIMKOM;

8 — yruioTHsieMas cMech; 9 — BubpocToi; 10 — Basiku; 11 — pamMa MpoOKaTHOrO CTaHa;

12 — poBMKM Y MOHTaXHBIX NeTeNb; 13 — hyHIaMeHT ponbraura; 14 — npuBoAHAsA CTaHUMA,
15 — pyHmameHT npuBOAHOM cTaHLMK; 16 — dyHaaMeHT BUOpOCTONa;

17 — ponbrasr.
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Tema 5.3. AKTHBanMsi KOMIOHEHTOB ac(ajIbTO0CTOHHBIX CMecel

HoBbiM, mporpeccMBHbIM HAampaBICHHUEM B TEXHOJOTHMU MPUTOTOBICHUS
ac(anbTOOETOHHBIX  CMeced  fABJIAETCS  aKTUBAaUUs  HUX  KOMIIOHEHTOB:
MUHEPaJIbHOIO MOPOLIKA, TECKOB U OUTYMOB.

CymHOCTh aKTUBAaLMKU COCTOMT B CO3/IaHUU AKTUBHOM CBEXe0Opa30BaHHOM
MOBEPXHOCTH, KOTOpas B HAuyaJbHBII MOMEHT MMEET OOJBIIYI0 3HEPruio. ITO
oOyciiaBiuBaeT 0oJiee BBICOKYIO are3uto K BSUKYIIMM MUHEPAIbHBIX MaTePHUAJIOB.

AKTHBaIUsi MHUHEPAIBbHOTO MOPOIIKA 3aKiIrovaeTcss B 00paboTke ero B
mpolecce mnoMona  OUTYMOM, OOOTallleHHBIM  IOBEPXHOCTHO-aKTUBHBIMU
BeuiectBamu (ITAB), IIpu 3T0M MOBEpXHOCTH MOPOIIKA MOKPHIBAETCS TOHKUM- B
COTBIE JIOIM MHKpPOHA CJIOEM BSDKYUIEro, AKTHUBUPOBAHHBIE MOPOIIKH
ruApodoOHBI U 3TO YNPOIAET TEXHOJIOTHIO NMPUTOTOBICHUS ac(haribToOETOHHON
cmecu. lcnonp3oBaHMe aKTUBHMPOBAHHOTO IOPOIIKA COKpallaeT BpeMs
nepeMelInBaHusl, MOBBIIIAET OJHOPOJAHOCTb CMECH, IKOHOMUT OUTYM, yJIydIllaeT
KauecTBO  acanbToOETOHA  -TIOBBIIIAET  €r0  IUIOTHOCTh,  IIPOYHOCTD,
TEILUIOYCTOMYNBOCTb.

Ha ocnoBe uccnenoBanuii, npoBegeHHbIX B bemopycckoM HalMoHAIbHOM
texuudeckoMm yHupepcutete (S. H. Kosanes, A. B. bycen), Obl1 mosnyueH B
IPOM3BOJICTBEHHBIX MaclITabax aKTUBUPOBAHHBIA MHUHEpATbHBIA MOPOILIOK W3
orpabotanHbIX (GopmoBouHbIX cMeceld (ODC) nureiiHoro mpousBojcTBa. Ero
npuMeHeHrne B acdaibTOOETOHE TMO3BOJIMJIO  TMOJYYUTh  3HAUYUTEIBHBIN
skoHOMHYeckui 3¢ dexT. [Iponu3BoaCcTBO 3TOr0 MOpOIIKa OCYIIECTBISUIOCH Ha
UMEIOIEMCS CTaHJAPTHOM TEXHOJOTUYECKOM O000pynoBaHUM 0€3 OMOJHU-
TEJBHBIX KaIUTATbHBIX BIOKEHHI.

OtmedeHo yMeHblleHre TpedyeMoi Mexannueckon sneprun Ha nomos OOC
BCJICACTBHE HAIMYUA Ha TIOBEPXHOCTH 3€pEH TEMIIEpaTypHBIX TPEIIHH,
MOSIBUBIIUXCS B Tpoliecce JTuTerHoro nepeaena. Dueprus nomoia OPC Obuia
paBHA SHEPIHH, 3aTPAYMBAECMON HA W3MENIbUCHUE JTOJIOMUTOBON KPOIIKH, a MPH
ucnonb3zoBanuu [TAB - menbuie ee. [lockonbky B coctaBe npumMenseMbix OPC
colepKaTrcs OCTaTKM OpPraHMYeCKUX JUTEHHbIX cBs3yrommx (2-5% ot
MUHEPAIbHOW MAacChl), a KPHUCTAIMYECKas IMOBEPXHOCTh 3€pEeH IMOpOIIKa He
obnmamaer (GUIBTPAIIMOHHONW CIIOCOOHOCTBIO, HMCIOJb30BAaHUE AKTHBHPOBAHHOTO
nopotika u3 ODC B coctaBe acanbToOETOHA MO3BOIMIO CHU3UTh Pacxo]l Outyma
Ha 15-20 %. IlpakThka mokKa3zana, 4TO C HCIOJb30BAHUEM AKTUBUPOBAHHOTO
MuHepanbHOro mopomka u3 ODPC, MOXHO ycTpamBaTh ac(aiabTOOCTOHHBIE
MOKPBITHS C BBICOKOW YCTOMYMBOCTBIO K BO3JECHCTBUIO TSKEJBIX TPAHCIOPTHBIX
Harpy30K U MOTrOJIHO-KJIMMAaTHYeCKUX (DAKTOPOB.
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Puc. 5.13. TexHonoruyeckas cxema nojJydyeHus

AKTMBMPOBaHHOIO MMHEpaJIbHOro nopomka u3 OPC:

1 — nurarens; 2 — HAKONMUTEJIbHBIN OyHKep; 3 — 351eBaTop; 4 — CylIWIbHBIN OapabaH;
5 — n0TOK; 6 — eMKOCTB JIJIs1 aKTUBaTOpa; 7 — A03aTOp aKTUBATOpa; 8 — mapoBast
MeNnbHUILA; 9 — mHeBMOTpyOonpoBo; 10 — cwiocHas 6aHka; 11 — anexTpoaBUrareb;
12 — rmHeBMOHacocC.

UcnonpzoBanne OPC, Kak CbIpbs I MOJYYEHUS AKTUBUPOBAHHBIX
MUHEpAJIbHBIX TOPOIIKOB, B 3HAYUTEIILHON CTENEHU peliaeT Takke MpolaemMy
YTWJIN3AIUN OTXOJO0B JIMTEHHOTro Npou3BojacTBa. OIHAKO MPH HCIOIH30BAHUU
O®C paznuyHbIX OPEANPUITHN C JIUTCHHBIM MPOU3BOJCTBOM HEOOXOIWMO B
KQKJIOM KOHKPETHOM CJIy4ya€ aHaJlM3UpOBaTh UX COCTAB C LEJIbIO BBISICHEHHUS
HeoOxoauMocTu BBeneHus [TAB nmpu ux momore, a Takke UX BUJIa U KOJIUYECTBA.

Ha puc. 5.13 mnpexncraBieHa TEXHOJOTMYECKAss CXEMa MPUTOTOBIICHUS
AKTUBUPOBAHHBIX MUHEpPaNbHBIX MOPOKOB n3 ODC. J[aHHas TeXHOJOTrHYecKas
cxema npuemsema A OOJNbIINHCTBA ac(hanbTOOETOHHBIX 3aBOJIOB.

Bwmecte ¢ TeM opraHuzanus Npou3BOICTBA AKTUBHPOBAHHBIX MUHEPAIbHBIN
MOPOITKOB Ha KaxkaoM Ab3 sxkoHOMHUYecku HerenecoodpasHa. C 1eNblo MOTHOTO
yIIOBJIETBOPEHHUS CIIpOCa Ha ATOT MaTepual /st psga Ab3 perunona Heo6XoaMMo B
MAaKCUMAJIbHOW CTENEHU IEHTPAIN30BaTh MIPOU3BOACTBO MUHEPAIBLHOIO IMOPOIIIKA
HEIMOCPEACTBEHHO B MECTAaX 3a1aca MUHEPAJIbHOTO ChIPBSI.

Axmusayus necka.

TpanuimoHHO aKTHBAIUS TIECKA CBOJAMUTCS K CO3/IaHUIO BHOBH 0OPa30BaHHBIX
(Oomee »HEpPreTMYECKH AKTUBHBIX) aMOP(QU3MPOBAHHBIX IMOBEPXHOCTEH 3€peH
MecKa ¢ MOMOIIBIO YIAPHBIX U BUOPAIIMOHHBIX YCTPOMCTB. B KauecTBe akTHBaTOpa
MCIIOJIb3YIOT U3BECTh-NYMOHKY. L{enecoobpa3na KoMITJIEKCHAs aKTUBAIIHS TIECKOB.
[lecok B mpoliecce MEXaHHYECKOIO BO3AEWUCTBUS 00pabaThIBalOT M3BECTHIO I10
HopMme 3-4% ero Beca W Jlanee NpU CMELIEHUU C OUTYMOM MOKPBIBAIOT TOHKUM
cioeM Bsikyilero. Ha akTUBUpOBaHHON MNOBEPXHOCTH MECUYMHOK 0OO0pa3yroTcs
KaJIbLIUEBbIE MbLIA, B3aUMOJEHUCTBYIOIIME C AHUOHOAKTHBHBIMU BELIECTBAMU
OuTyMa, 4TO YyHOpPOYHSET cucTeMmy. lcrmonp3oBaHWE AaKTHBUPOBAHHBIX IECKOB
MOBBIMIAET TPOYHOCTH ac(PaTbTOHA, YMEHBIIIAET PACXO] MUHEPAIEHOTO MOPOIIIKA.
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B benopycckoM HanumoHanbHOM TexHuueckoM yHupepcutetre (BHTY)
pa3paboTaHa HOBasi TEXHOJIOTHUS aKTHBAlMM I[IE€CKa, IOJIYy4YUBLIas Ha3BaHUE
«rpuboaktuBanus» (1. H. Kosanes, C. E. KpaBuenko).

[Ipouecc TpuOOaKTHBALMM TECKOB COCTOUT M3 JBYX ONEpaluil: TpuoOo-
AIIEKTPU3AIMHU IOBEPXHOCTH 3€pEH Mecka (COOOIEHus €l AIEeKTPUUECKUX 3apsA 0B
pPEryJIupyeMoOro 3HAYCHUS U 3HaKa) U OOpaOOTKH 3apsKEHHOM TOBEPXHOCTH
OIpeeICHHBIM TUIIOM MOBEPXHOCTHO-AKTUBHBIX BELIECTB (ITAB)
MPOTUBOIIOJIIOKHOTO 3apsjaa. I[IoBEpXHOCTh MECKOB MOMKHO <«3apsbKaThy» Kak
MOJIOKUTENIbHBIMU, TaK U OTPULIATEIbHBIMU 3EKTPUUECKUMU 3apsiaamu. [loatomy
npu o0paboTKe TPUOOINEKTPU3OBAHHBIX TOBEPXHOCTEH C OTpULIATENbHBIMU
ANEKTPUUECKUMU 3aps/iaMH ClelyeT MpUMEHATh kaTuoHHble [IAB, a aHnOHHBIE
I[TAB OynyTt nambGonee 3ddexktuBHbl npu 00pabOTKe TPHUOOIIEKTPU30BAHHBIX
MOBEPXHOCTEHN C MOJOKUTETBbHBIMU 3JIEKTPUUECKUMHU 3apsiIaMH.

TpuboakTrBalKs MECKOB OCYIIECTBISIETCS B CHELUMAIbHOW YCTaHOBKE (pHC.
5.14), no3BOJIAOIIEH MTOCIEeI0BATEIBHO MIPOAYBATh MECOK Yepe3 TPyOy-aKTUBATOP
(amexTpu3alMs MOBEPXHOCTH) W 00pabaThiBaTh €ro JAUCHEPCHOPACTBIICHHBIM
MOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM B BUJIE a3PO30JIH.

HomnonuutensHoe  o0opyaoBaHue, HeoOXoIuMMoOe Uil  MOJy4YeHUs
TpUOOAKTUBUPOBAHHBIX TIE€CKOB, XOPOILIO BIHUCHIBAETCS B CYIIECTBYIOUIYIO
TEXHOJIOTHYECKYIO cxemy AB3.

CMECh M3 CYWHIIBHOIO
Gapabana

.

4
3
2

1

O) L 2

Puc. 5.14. TexHosornueckas JMHUS i MOJMYYEHUS TPHOOAKTUBHPOBAHHBIX ITECKOB:
1 — BeHTHAIATOD; 2 — WIKMOEPHas 3alBUXKKa; 3 — MpUEeMHBIN OyHKep NneckKa,

4 — BuGpUpYIOILIAsl METAJUTMYECKAs CETKA; 5 — ropsYMii 3neBaTop; 6 — yCTpOiCTBO
ans noaaym ITAB; 7 — emkoctb 1uisi [1AB; 8 — LMKIIOH; 9 — ApoccesibHas 3aC/IOHKa;
10 — TpybONpPOBOA-aKTUBATOP.

TexHomornueckass JHMHHUS padoOTaeT CIEAyOIUM 0o0pa3oM: ropsidas
MUHEpaJbHAsI CMECh M3 CYIIWIBHOTO OapabaHa MPOXOAWT HAJ BUOPHUPYIOIIEH
METAJJIMYECKON CETKOM 4 W pa3fessaeTcss Ha KpyHHble, HE MPOLICIIINE Yepe3
OTBEpCTHE CETKH, W MEJKHE TMecuanble (pakmuu. KpynHble dacTuibl cpasy
MOMAIAOT B TOPSYMUA JJIEBATOP, & MEJIKHE, pacXoJ KOTOPBIX PEryIupyeTcs
3aIBUKKOU-PETYIIATOPOM 2, TMOCTYNalT B TpyOompoBoa-aktuBaTtop 10, rae
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IIOAXBATBIBAIOTCS ~ 3aKPYYEHHBIM  BO3AYLIHBIM  TOTOKOM,  CO3/1aBa€MbIM
BeHTWIATOpOM 1. IIpy NBMKEHUH MECKO-BO3AYIIHONW CMECH 10 AKTUBHPYIOIIEMY
DJIEMEHTY 3a CYeT TPEHHsT O €ro CTEHKM IIOBEPXHOCTb YaCTHI] IIeCKa
TpUOOIJIEKTPU3YETCS U HA BBIXOJIE M3 HEro uepe3 (hopcyHKy 6 oOpabaThiBaeTCs
[TAB. TpuGoakTUBUPOBAHHBIA MaTepHUall OCAKIAETCS B IIUKIOHE §, MOCTYIAET B
TOPSAYUAM DJIEBATOP S U JAJIEE - COTIIACHO TEXHOJIOTNYECKON JTUHUU.

Puc. 5.15. OneiTHO-
[IPOMBILLIEHHAS YCTaHOBKA l 2 3
JUISl TPUO0AKTHBALIMH TIECKOB:
| — BEHTHJIATOD BLICOKOTO |
JIaBNIEHHS; 2 — CYLUMNbHBIN SR
GapabaH; 3 — hopcyHKH Ans ; i \
[1AB; 4 — UMKJIOH; 4 i A
5 — Tpy6OnNpoOBON-aKTHBRATOD; : i
6 — Tpy6onposoa oias ITAB;

7 — 6ak o [1AB;

8 — TpybonpoBoa ans
CXKaToro Bo3ayxa; 9 — crToiika;
10 — ropsiumii anesaTop;

Il — nuddysop;

12 — 3anBuxka; 13 — 6yHKep; i 0 ’

14 — ceTKa; 15 — nepexonHuK; / / / / I [
16 — Bubparop.

K CMECHTEN

Ao

T KOMApeccopa
-

16 15 14 13 12 11 10 9 8 7

B cooTBercTBUU ¢ TeXHHMYECKUM 3ajaHueM, paspaborannoM B BHTY, Oplna
MOJITOTOBJIEHA TEXHHMYECKass JOKYMEHTallMs Ha H3TOTOBJIEHHE  OIBITHO-
POMBIIIJIEHHON YCTAHOBKH MO TPUOOAKTUBALIMU 1TeCKOB. OOIIMI B YCTAHOBKH
noka3aH Ha puc. 5.15.

Axmueayus 6umymos u OUMyMHbIX IMYIbCULL.

UccnenoBanus, mpoBeeHHbIE B beopycckoM HallMOHAIBHOM TEXHUYECKOM
YHUBEPCUTETE MTOKA3aJI, YTO JIECKTPOTHAPABINIECcKas 00paboTka OuTyma BeJEeT K
CYIIECTBEHHOMY HM3MEHEHHUIO €r0 TPYIIIOBOrO COCTaBa M, KakK CJIEACTBHE, K
U3MEHEHHIO €ro (PU3UKO-MEXaHUYECKHX CBOMCTB. JTO OTKPHIBACT MEPCIICKTUBBI
JUTs pa3paOOTKH HOBBIX TEXHOJIOTHYECKUX CXEM IMOIYYSHUsI OUTyMa ¢ 3a1aHHBIMU
CBOMCTBaMHU, a TAKKE KOMIUIEKCHBIX OPTaHUYECKUX BSKYIIUX BEIIECTB.

VYcTaHOBIIEHBI 3aKOHOMEPHOCTH AKTHUBAIIUM OUTYMHBIX JMYJIbCUH, MpH-
MEHSIEMBIX JJIsI IOJYyYEHHUS SMYJIbCHOHHO-MHUHEPaANIbHBIX cMecel (OM). Tlokazano,
9TO JJIEKTPOTUApPABINYECKass 00pabOTKa KAaTHOHHOW OWUTYMHOM OSMYJIbCUU
YBEJIMYHUBACT AUCTIEPCHOCTh OMTYMHBIX YACTHII, BCJIECICTBUE YETO YBEITUIUBACTCS
€€ OJHOPOIHOCTh W YCTOWYMBOCTH. I[IOBBIIIIEHWE YCTOMYMBOCTH OUTYMHOM
AMYJILCUU MO3BOJISIET MOBBICUTH MPOYHOCTH 00pa31ioB u3 IMC Ha 17 %. Hanbonee
s dexkrunBHO DI-00paboTky mpoBoauTh B TeueHne 50-200 ¢ mpu gactore 1 I'm.
CKOpOCTh CeNMMEHTAIMA OWTYMHBIX YacTHI] yMEHbIIAaeTcs B 3,2 pasza, 4TO
MPUBOJUT K TIOBBIIICHUIO OJHOPOJHOCTH W YCTOWYMBOCTA OJMYJIBCHH TIPH
XpaHEHHUH.
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VYcraHoBineHo, 4TOo  00pabOTKYy  TpPUOORJIEKTPU30BAHHBIX  IECKOB
nenecoobpa3Ho  MpoBOAUTH  2%-HOM  BOJHOM  CYCNEH3UEW  W3BECTH,
aKTUBMPOBAaHHOU B anmnapate BuxpeBoro cios (BA-100) B reuenue 10-15 c.

OTMmedeHHble pe3yibTaThl, IOJTYYEHHbIE NpPU HEPEAreHTHOW aKTUBaLMH
OUTYMOB U 3MYJIbCUN Ha UX OCHOBE, ITOKA HE MOTYT OBITh IIMPOKO MPUMEHEHBI Ha
MIPOU3BOJICTBE BCIJIEJICTBUE OTCYTCTBUSI COOTBETCTBYIOIIETO MPOMBIIIJIEHHOTO
000pyAOBaHUS U TEXHUYECKON JOKYMEHTAIMH M0 PErJIaMeHTy paboThl Ha HEM.

Maenummnas akmusayus 6umymos.

Uccnenoranus, nposenennsie B Poccuu (Ilepmun M.H., Ilnatonos A.IL
bapunos E.H., T'abubos H.H.), no3Bomunu pazpabotaTh U BHEAPUTH
3G (PEKTUBHYIO TEXHOJIOTHIO MPUTOTOBIECHUS ac(albTOOETOHHBIX CMeceill Ha
BCIIEHEHHBIX (AaKTUBUPOBAHHBIX) OUTyMaXx MPHU BO3ACHCTBUU AJIEKTPOMArHUTHBIX
noJjiell 1 aMUHOKOMIUIEKCHBIX COSIMHEHH.

OCcOOEHHOCTBIO TEXHOJIOTMYECKOro Ipollecca MPUTOTOBICHUS MAarHUTO-
AKTUBMPOBAHHBIX OUTYMOB SIBJISIETCS TO, YTO NPHU MPOXOXKIACHUU MO OUTYyMO-
POBOAY BSDKYILIEE MOJBEpraeTcsl MpeaBapuTeIbHOMY BCeHMBaHUIO. OCHOBHOE
BCIIEHMBAaHKE MPOUCXOUT MPH BbIXOJE OMTYyMa ¢ BOJI0M U3 GopcyHku. B nanHom
Clly4ae T1OJ] TEPMHUHOM «IIPEIBAPUTEIILHOE BCIICHUBAHUE)» IMOHUMAETCS II0
CYILIECTBY 00Opa3oBaHUE MapOOUTYMHON cMmecu Tuma rpyooi cycnensuu. [locie
IpeIBApUTEIHLHOTO BCIICHUBAHUSL OUTYM MTPOXOJIUT Yepe3 MePEMEHHOE MarHUTHOE
nosie. Ha puc. 5.15 a (npumenutensHo AB3 Ttuma «TembTOomMaT») MokazaHa
NPUHIMITHAIbHAS TEXHOJIOTMYECKasi CXeMa MarHUTHOM aKTUBAIlMKM OUTyMa.

l!"gWE VY Puc. 5.15a. Cxema
SNCKTPOMArH HUTHOMH aKTHUBaLUH
: ouTyma:

1 — aneKTpoMarHUTHas XaTyLlIKa;

2 — nuaMarHUTHas Tpyoa;

- 6 3 — dopcyHka; 4 — GuTyMmonposoa;
< Bom r—;L-L 5 — cMecHuTeNb; 6 — BOAsIHO#M Hacoc.

JH

[Ipu 3TOM OCHOBHasI TEXHOJIOTMYECKas JUHUA MOAaYu OUTyMa B CMECUTEIh
M3MEHEHUSIM He mojBepraercsa. Jlump B caMOM KOHIIE MOJBOJA BSIKYILETO K
CMECHUTENI0 HEOOJBIIONW y9aCTOK OMTYMOIIPOBOJZIa 3aMEHSETCSl MPEIBAPUTEITHHO
M3TOTOBJIEHHBIM y3JIOM. 3/1eCh BMECTO CTaJbHOM TpyObl OUTYMONpPOBOJA
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BCTaBisieTcd TpyOa M3 0co0O0ro, yamie BCEro HEMarHUTHOrO MaTepuaia, Ha
KOTOPYIO  HAaJIeBaeTCs HaMarHWMuMBaromas KaTymka. B Havane y3na
yCTaHaBIMBaeTCs (OpPCyHKA, Yepe3 KOTOPYI0 B JO3MPOBAHHOM KOJIUYECTBE
BBOAUTCS BoAa. Jus co3maHus ONaronpUsITHBIX YCIOBUU MPENBAPUTEIBLHOIO
BCIIEHUBAHUS KeJIaTeIbHO, YTOOBI Tpy0a B 3TOM MECTE MMENa YBEIUYECHHbIN
nuametp. Bona nonaercs B konuuectse 2-4% ot macchl Outyma. st 1o3upoBanus
BOJIbl MCIIOJIB3YETCSI HACOC-103aTOP WM JAPYro€ COOTBETCTBYIOIIEE YCTPOMCTBO.
JlaBnenue BOABI JOJKHO OBITh HECKOJBKO BbIIIE AaBICHUS OUTyMa, HHAue
dbopcyHKa MOXET OKa3aTbcs 3a0uToi BsikymuMm. Cama xe (QopcyHKa TOKHA
UMeTh 00paTHbBIN KianaH. Tunosas nogayda BojAbl IpelycMaTpUBaeT BO3MOKHOCTh
BBEJICHUS BMECTE€ C BOJOM TeX WM JPYrHMX BOJOPACTBOPUMBIX XUMHUYECKUX
pEeareHToB, YyJIydllaloUuMX KayecTBO MNpOAYKIMH. B »ToM ciywyae cucrema
JOTIOHSETCS COOTBETCTBYIOLIMM 000PY/IOBAaHUEM J/JIsI PACTBOPEHUSI XUMUKATOB U
UX JIO3UPOBAHUSL.

Kancynupoanue  OuTyma U TNPOMU3BOACTBO  TPAHYJIMPOBAHHOTO
ac(abTOBSIKYIIETO BelecTBa — cM. Temy 4.1

Tema 5.4. lIpurorosiaenne Ha AB3 Termbix acGanbT00e TOHHBIX, XOJT0AHBIX
OpPraHOMHUHEPAJBLHBIX cMeceil u yepHoro meoOHsi. [lepepadoTka craporo
acanbTo0€eTOHA

Hpueomoeﬂeﬂue MEenaviX U X0JI00HbIX aCQba]lbm06€m0HHblx cmecell.

TexXHOJIOTHsI TPUTOTOBIIEHUS 3TUX CMECEN NMPUHLHMIUAIBHO HE OTJIMYAETCS
OT TMPUTOTOBJIEHUS TopsAdeld cMecu. OTiMuYMe 3aKIOYaeTcs JHIIb B
TEMIIEPATYPHOM PEKHUME.

Temneparypa NpUTOTOBIEHUS TEIUIBIX U XOJOJHBIX CMeceil JOoJKHa ObUIb
IIPU UCTIONB30BAHUU CPEAHETYCTEIONINX KUAKUX 0uTymMoB 90-110 °C;

meniaenHorycrcromnux-100-110 "C;

¢ mpumenenrem [TAB-70-100°C.

MakcumanbHbld pa3sMep 3epeH y Takux cMmecei cocrtabisier 10-15 mm, Mx
MOXHO YKJIabIBaTh TOHKUMHU cioamu (1-1,5 cm).

Menspliasg Temiieparypa HarpeBa KOMIIOHEHTOB CMECEW U MaJIbli pasMep UxX
3epeH, M0 CPABHEHHIO C MapaMeTpaMH TOPSYUX CMECeH, - TJIaBHask 0COOEHHOCTh
TE€XHOJIOTMU MIPUTOTOBJICHHS] TEIUIBIX U XOJIOJHBIX CMECEH.

Hpyrure 0cOOEHHOCTH TEXHOJIOTUHU 3aKITI0YAIOTCS B CIEAYIOIIEM:

JUIST  TaKuX cMmecedl TpeOyercs OoJiee THIATENbHOE U JIIUTEIBHOE
nepememuanue (180-240 c), T.e. noablie, yuem A ropstanx cmeceit (60-180 c);

MUHEpaJbHbIN MaTepUal IpeABAPUTEIHHO MPOXOAUT FPOXOUYCHHUE U TTOIACTCS
B CYIIWJIbHBIN OapabaH.

Bce ocranbHble npoliecchl HUYEM HE OTJIMYAIOTCS OT rOpsiueil TEXHOJIOTHUHU.
JInsi XOJIOAHBIX M TEIUIBIX CMECEHl JKeNaTeIbHO MPUMEHSTh AKTUBUPOBAHHBIN
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MUHEPAJIbHBIA MOPOIIOK (MPUYEM €ro MPUMEHEHUE B THX CMECSX 3HAUUTEIbHO
s dexTuBHEE, YEM IS TOPAYHUX).

Bpigaua roTtoBoM CMECH W3 CMECHUTENS MOXKET IPOU3BOAUTCA Cpasy B
aBTOMOOWJIBHBIN TPAHCTIOPT UJIU 110 TPAHCIIOPTEPY HA CKIIA/I.

[TockonbKy XOJOAHBIE CMECH H3rOTABIMBAIOT HA JKUAKUX OUTyMax u
OMYJIBCUSIX, OHHU CIIOCOOHBI JOJTO COXPaHATH YI0OOYKIIAIbIBAEMOCTh U
ymioTHgeMocTh. Co BpeMEHEM OHU HAUYMHAIOT CJIEKUBAThCA M YAaCTUYHO
MMOHUXKAIOT CBOM (PU3UKO-MEXaHUUECKHUE CBOMCTRA.

JIAs 4YacTUYHOrO CHIDKEHHS CJICKMBAEMOCTH XOJOJHBIX CMECed UuX
MOJIBEPTaIOT CIEIHATbHON 00pab0OTKE OJTHUM U3 TPEX CIOCO00B: 1) MOHMKEHHEM
TEMIIEpaTypbl CMeCH Tocie Boimycka 10 25-30 °C; 2) no0aBieHUEM XUMHUYECKHUX
100aBOK U 3) MEPHOIUUECKUM TIEpEMENTMBAHUEM CMECH Ha TIJIOIIAIKaX XPaHEHHS.

YMeEHbIIICHUE CICKUBAEMOCTH MyTEM HCKYCCTBEHHOT'O OXJIAXKIEHUS MOXKET
OBITH JOCTHUTHYTO TpeMs CIIOCOOaMU: MPUHYJIUTEIbHBIM OOJlyBaHHEM CMECH
BEHTWJIATOPAMU WJIM OOJIMBAHUEM XOJIOTHOM BOJIOM MPH BBIXOIE B MECTE BBITPY3KH
cmecu u3 cmecutens (10 50-60"C), nub0 ecTeCTBEHHBIM OXJIAKICHUEM CMECH B
mpoliecce ee TPaHCIOPTUPOBKHU. B mociegneM cirydae Bpemsi TPaHCIIOPTUPOBKHU
JOJDKHO 00ecTieurBaTh TEMIIEPATYPY B MECTE YKJIAJAKA CMECH B IITa0EIIs HE BBIIIE
30 °C, YTO YCTAaHABIMBACTCS OKCICPUMEHTAIBHO WU TEIMJIOTEXHUYECKUM
pacdeTom.

YMEHbBIIICHUE CIIC)KMBAEMOCTH JIOCTUTAeTCsl MyTeM BBEJICHHUS B CMECHUTENh
XUMHYECKUX T0OABOK C IIUTENBbHOCTHIO nepemeninBanus 6-10 c. [Ipu Oonbiiei
JUTUTETLHOCTH 3(PPEKT HEe BO3pacTaeT.

XuMuueckue J00aBKU MPECTaBISIOT cOOON BOJIHBIE PACTBOPHI COAINCTOKA
(3-5 %), npesecnoro nerts (5-6 %) c¢ emxum Hatpom (0,6-0,7%), cyiabdutHO-
ciuptoBoit 6apasl (10 %) ¢ xnopabM xene3oM (10 %); B 0TX0A0B riiMiepuHOBOTO
npousBojictBa (30 %) u ap. Pacxon mo6aBok mpuHUMAaIOT B % K Macce CMECH.

YMeHbIIeHUE CIeKUBAEMOCTH XOJIOIHBI CMECEH Ha IUIOINIAIKaX MOXKET ObITh
JOCTUTHYTO MYTEM HMX NEPUOAMYECKOTO MepeMelnBaHus (NIEpeonavynuBaHus) ¢
MOMOIIIBIO MOTPY3UUKOB, SKCKaBaTOPOB U JIp.

[Ipu mpUTOTOBICHUU XOJOJHBIX CMECEH B KAYECTBE BSIKYILETO MOTYT OBITh
UCIIOJIb30BaHbl OUTYMHBIE SMYJIbCHHM, TMPUMEHEHHE KOTOPBIX JaeT psj
MIPEUMYIIECTB:

BCJICJICTBHE OOJBINECH MOABMKHOCTH DMYJIbCUN MHUHEpATbHBIE YaCTUIIBI
Jaydine OOBOJIAKMBAIOTCSA, YTO TIO3BOJIAET COKPATHTHh PACcXOj] OPraHUYECKOTO
BSDKYIETO;

MUHEPAJbHYIO YacCTh NEPEMEUINBAIOT C SMYJIbCUEN B XOJIOAHOM COCTOSIHHH,
Oyaromapsi 4emMy MCKIIIOUAIOTCS TeTUI03aTPATHI.

[IpumeHeHne  SMyYJbCUM  TO3BOJSET  OTKA3aTbCAd OT  TPOMO3JKOrO
000pyIOBaHUS IO MOAOTPEBY M MPOCYIIMBAHUIO MUHEPAIBHBIX MATEPHAIOB H
pa3orpeBy OpraHUuyECKOro BSHKYIIETO.

OnHako XOJNOAHBIM acanbTOOETOHAM Ha SMYJIbCUAX MPUCYL] P
HEJIOCTaTKOB:



109

MPOYHOCTh MX, KaK MPaBWIO, HIXKE MPOYHOCTU acdalbTOBBIX OETOHOB
ropsiuero TUMa;

JUIS. TIOKPBITUM H3 TaKuX OCETOHOB XapaKTEepPeH JJIUTEIbHBIA MEepPUO]T
dbopmupoBaHusi, HEOOXOAUMBIM JJIsi HCHApPEHUS BOABI M3 DJMYJIbCUH U
npuoOpeTeHus TpeOyemMoll MPOYHOCTU, BCICACTBUE HSTOrO TaKUE MOKPBITHS
0oJbIIIe MTOABEPKEHBI AedopMalisaM U TpeOyroT OOJIBIINX 3aTpaT HA PEMOHTHBIE
paboTHL.

JI71s1 IPUTOTOBIICHUS XOJIOAHBIX CMECEN UCTIONBb3YIOT OUTYMHBIEC SMYJIbCUH C
Bs3kocthto C — 30-50 ¢ wu mokazarenem ckopoctu pacrmaga 10-15%.
MuHepanbHbI MaTepHall 1eJiecoo0pa3Hee MPUMEHATh U3 KapOOHATHBIX TOPHBIX
10- PoJ1, 00eCIEeUUBAIONIUX JIYUIIYIO aJre3U0 OMTYMOB C MUHEPAIbHOU YaCThIO.

[TepeMeninBane MUHEpATBLHBIX MaTEPUATIOB C SMYJIbCUSIMH MPOU3BOJAUTCS
cMecutensXx. MeHblnas BSI3KOCTh W OOJbINas TMOJBMXKHOCTh  IMYJIBCUH
3HAYUTENIPHO OOJIEr4aroT TMPOIECC MEePEeMENIuBaHMs, YTO TO3BOJSET IIUPe
UCIIOJIB30BaTh TEPEABUKHBIE CMecHTeNld. Mayioe BpeMs TmepeMelIuBaHus
CIIOCOOCTBYET TOBBIIICHUIO TPOU3BOJUTEIBHOCTH CMECUTEIEH W TI03BOJISET
OpraHM30BaTh MPHUTOTOBJICHUE XOJOIHBIX CMECEH HEMOCPEICTBEHHO B IIPHU
TPACCOBBIX Kapbepax.

Ocobennocmu npueoOmMoBieHUsl YepHo20 WeOHs..

TexHomoTvsl TPUTOTOBJICHUS YEPHOTO MIEOHS BKIIOYAET: COPTUPOBKY,
JIO3UPOBAHUE MUHEPAIBHBIX MaTEepUaIOB M MX BBICYIIUBAHUE JIO IOJHOTO
yIaJICHHs BJIard, a Tak)Ke BBEJACHHUE HEOOX0MMBIX J00aBOK (puc. 5.18).

Uepnplii mebeHb (M BCE TpaBUHHBIE CMECH) IPUTOTABIMBAIOT
Bac(aIbTOCMECUTEIBLHBIX YCTAHOBKAX.

UToObI UepHBIH 1IeOCHB HE CIICKUBAIICS TIPU XPAHEHUHU €r0 Mepe] OTIPABKON
Ha ckiaj oxyaxaaroT 10 30-35 °C myTeM 00/1yBa BO31yXOM MPU TIEPEMEIIICHHUH 110
TPaHCIIOPTEPY WIH B OXJIAIUTEIBHBIX OapabaHax. [Ipu oTCyTCTBUM OXJIaXKAaI0OIINX
YCTPOUCTB TEMIIEpATypy HYEPHOro IMIeOHA TOHMXAIOT CHUCTEMaTHUYECKUM
peIxjieHUEeM  (TepesionnayMBaHUEM)  DKCKaBaTOPOM  HWJIM  YHUBEPCAJIbHBIM
OJTHOKOBIIOBBIM ~ TIOTPY3YHMKOM. UTOOBI yMEHBIIUTH CIEKHUBAEMOCTh, IIPU
IIPUTOTOBJICHUH B CMECh JOOABJISAIOT OTXOJIBI COANCTOKA, CYIb(OUTHO-CIIUPTOBYIO
Oapay ¢ XJIOPHBIM KeJIe30M B KoiudecTse 2,5-3,5 % oT Macchl cMecH.

JloGaBKkM BBOJAT B MEMIAIKY TIOCIE OKOHYAHUS IepeMEeNTuBaHUs
MUHEPAIILHOT'O MaTepHuaia ¢ BKyIUM. [IpogomKuTenbHOCTh JOMOJIHUTEIHLHOTO
nepeMennBanus ¢ 1ooaBkamu - He 6oiee 6-10 c.

XO0N0IHBIA YepHBIN E0EHb U CMECH B JIETHEE BPEMsI XPaHIT B OTKPBITHIX
mrabensx BeicoToM 1,5-2 M. Ilmomankm mnopx 1mrabenst OOJDKHBL  OBITh
CIUTAHMPOBAHBI OYIIBI03€pPOM M OOECTeYeHBbl BOAOOTBOAOM. UepHbIi mebeHb u
CMECH, TPHUTOTOBIIEHHBIE C XHUAKUM OuTymMoMm kimacca CI', XpaHST TOJIBKO mMMOA
HaBecamu. CpOKHM XpaHEHUs KOJEOMIOTCS (B 3aBUCHMOCTH OT TPHUMEHSIEMOTO
BSDKYIIEr0) OT 4 110 8 mMecsIieB.

[Ipy npumeHeHHH SMYJIbCUU, YTOOBI YIYUYIIUTHh aJre3u0 K MICOHIO U
YMEHBIIINUTH €T0 CJIEKUBAEMOCTD Ha CKJIaJle, MUHEPAJIbHBI MaTepuaj CMEIIUBAIOT
C M3BECTHIO B cMecuTese. B ciydae, eci meGeHb CyXoi, ero yBIaXKHSIOT 70 2-3
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%, a u3BecTh JOOABISAIOT B BUAE U3BECTKOBOro MoJioka. Coaep:kaHue BOJbI MPU
ATOM HE JIOJHKHO mpeBbimaTh 3%, a u3BecTkoBoM godasku 0,2-0,7% OT macchl
MUHEPAJILHOT'O MaTepuaia.

Puc. 5.18. Cxema
TCXHOJOTMYECKOTO
I1poliecca NPUrOTOBIEHUS
‘IepHOro 1Le0OH:

| — ckuian 1eOHsd;

2 — ckJ1ag U3BECTH;

3 — cxi1ag MMHEPATBHOTO
11OPOLLIKA;

4 — OMTYMOXpaHHJIMLLE,

5 — XpaHMIMIUE JETTHA;

6 — XpaHWIUILE 3MYIbCHH,
7 — XpaHWIHIIE BOMIBI;

8 — achanbrobeTOHHBIH
CMECHUTEN b,

9 — aBTOMOIPY3YMK;

[0 — cknag rpaBusi;

|1 — cknan 4epHOro
webHs.

[Ile6enp nmepeMenmBaroT ¢ U3BeCThI0 15-20 ¢ 10 MOTHOrO U PaBHOMEPHOTO
€e pacmpelesieHusT IO TMOBEepXHOCTH wyactull. Ecium B cmech 100aBisiOT
MUHEPAIbHBIN MOPOIIOK, €ro MpeABapuTenbHO yBIKHIIOT (10-20 % ot macchl
MOPOIIIKA), TOJAIOT B CMECUTENh U CHOBA nepemeiuBatoT 15-30 c. ITAB BBoAsT B
CMECHTEITb.

Ocobennocmu npucomosienus cmecell Ha AbB3 6 xon00uwlll nepuod 2ooa.

JIns  TOBBIIEHUST  TOAOBOM  NPOWU3BOAUTEIBHOCTH U CHIDKCHUS
ce0eCTOMMOCTH TPOAYKIIMK IIeJiecooOpa3Ho TmpoaiieBaTh pabory AB3 Ha
XOJIOJHBIN MEPUOJ TOAA.

B xonoguelii mepuon, T.€. mpu TeMmmeparype Bosnyxa Hike 5 °C, 3aBoibl
MOTYT BBIITYCKATh XOJIOJHYIO U TEILTYIO0 CMECH. XOJOAHYIO CMECh MOXHO XPAHUTh
B 3aKPBITHIX CKJIAJIaX U 3aTEM MCIIOIb30BATh AJIsSI YKIAJAKU B TEIUIBIA EPUOJ TOJIA.
W3 temmoit cMecu MOXKHO cpa3y K€ HM3TOTOBJIATH TPOTyapHbIE TUIUTKH, OJIOKH,
achanbTOOCTOHHBIC MIAIIKHU IS TIOJIOB.

TexHomormyeckass cxemMa  TMPUTOTOBJICHHUS  acPaibTOOCTOHHBIX U
OUTYMOMUHEPAIBHBIX CMECEH B XOJOJHBIM TEPHOJ ToJa MPUHIUIUAILHO HE
OTJINYAETCSI OT CXEMbl NMPUTOTOBIICHUS B TEIUIbI nepuoa. Jo0aBistoTCS UL
TE€XHOJIOTMYECKHE OIEpalliK, HAIPABIECHHBIE HA YMEHBIIECHUE TEIUIONOTEPD.

XpaHEHHI0 MaTepUaloB B XOJOJHBIA MEPUOA ToAa YAENSIOT OOJIbIIOE
BHUMaHue. OpraHndecKue BSOKYIUE HEOOXOAUMO XPAHUTH TOIBKO B 3aKPBITHIX
XpaHunumax. MuHepanbHBIA MOPOIIOK JOJDKEH OBITh CyxuM. [Ipm BiakHOCTH
6onee 1 % mepen BBeneHHEM B CMECh HY)KHA MPEABAPHUTEIbHAS €T0 MPOCYIIKA.
[enecooOpa3Ho 1j1si MPUTOTOBIEHUS CMECEH B XOJOJIHBIA MEPUOJ MPUMEHSTh
AKTUBHPOBAHHBI MUHEPAJIbHBIN OPOLIOK.
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B mebne u necke He NOMKHO OBITh MEP3JIBIX KOMBEB. JlJIsl 3TOTO TIIOMIA KK
XpaHEHUsl OUYHMINAIOT OT CHETa W JibJla U YCTPAUBAIOT XOPOIIHMI MOBEPXHOCTHBIN
Bo/100TBOI. [loBepxHOCTh mmITabeneidl Ijsi 3allUuThl OT aTMOC(EPHBIX OCAIKOB
MPUKPHIBAIOT OpE3€HTOM, MOJIUATHICHOBOM IUICHKOM, MPOTPEBAIOT MaTEpHUab.
[Ipu HeOoNbIIOM yJaTeHUU KapbepoB IIEOHS U MecKa OT 3aBoja LIeIeco00pa3Ho
OpraHU30BaTh HEMPEPHIBHYIO JIOCTAaBKy U  KPaTKOBPEMEHHOE XpaHEHHUE
MaTepuaoB, UCKIIIOYAIONIUE UX TPOMEP3aHHE B IITAOEIISIX.

TpancnopTupoBKy MaTepuajia B  XOJOAHBIM MEpPUOJ  OPraHU3YIOT,
npeaycMaTpuBas MUHUMAaJIbHBIE TEIJIONOoTepH. Bee TpaHCTIOpTHRIE KOHBEWEpPHbIE
JMHUHU 3alUIIAI0T KOXKYXaMH, IPEJOXPaHIIONIMMU OT BETPA U MOMAIaHus CHETa;
npyu HEOOXOAMMOCTH YCTPAWMBAIOT TEIUIOU3ONSAIUI0O U3 MaJIOTEIIONPOBOIHBIX
MaTepHuaoB-IIIAKOBATHI, TOPOJIOHA, TOMOYHBIX MIJIAKOB U JIp. ['opsuune a5eBaTopbl
TaKXKe CJIEIYET U30JIMPOBATh OT TEIJIONOTEPb.

TpyGonpoBoibl, MOAAOIINE Ta3, Map, BOAY, HEPTh, BIKYIIUE, U3OJIUPYIOT
[IUTAKOBATOW WJIM APYTUMU MaTepuajlaMu, a Korja HeoOXoaumo, 000pymyrOT
CHUCTEMOM BHYTPEHHETO WJIM HapYy>KHOTO Mapo- UK AJIEKTPOIPOrpeBa.

Cymka wMarepuajoB B XOJOAHBIM TMEPUOJ] TPOU3BOAUTCS OOBIYHBIM
crtocoOoM, HO MPOIOJKUTEIILHOCTD ee yBennuuBaeTcs Ha 20-30 %. [Tockosbky 3Ta
orieparys MOHMKAET MPOU3BOIUTEIIFHOCTh 3aB0O/Ia, 00OPYI0BAHUE JTUHUU CYIIIKU
JIOJDKHO MMETh OOJIBIIYI0 MPOU3BOJUTEIBHOCTh. [[1s1 3TOM 1enn MOXET OBITh
YCTAHOBJICH JIOTIOJIHUTENIbHBIM OapabaH WM OpraHW30BaHa Mpe/IBapUTEIIbHAS
CylIKa MaTepuasioB B TpeTbio cMeHy. CymuiabHble OapabaHbl H30JIUPYIOT
JUCTOBBIM ac0ECTOM, IIJTAKOBATOM, MOPOTOHOM.

[lepememmBanue MarepuajioB B  XOJOAHBIM mepuoy rojxa Oonee
IPOJIOJKUTENIBHO, BPEMS €r0 YBEJIMUMBAETCSA IO CPABHEHUIO C ITEpEMEIINBAHUEM
B Teruiblil mepuo Ha 30-80 %.

J171s1 OBBILLIEHUS a/IF€3UU U KOTE3UH, COKPAILICHHS] BPEMEHU NIEPEMEITNBAHUS
NPUMEHSIOT pa3inuHble 100aBKU - u3BecTh (1-2% Beca KaMEHHBIX MaTEpPHAJIOB),
npeBecHbIl aeroTh (1-2 %) u ap.

Memanku, Kak W CyIIWIbHbIE OapabaHbl, YTEIUISIOT HW30JISIUOHHBIMU
MaTepuajIaMu.

Brirpyska roroBoii cmecu 3amecamu Becom 0,5-1 T B aBTOMOOMITH-CaMOCBaITBI
CBsI3aHa C UHTEHCUBHBIMU TETUIONOTEpIMH. UTOOBI N30€KaTh MX, O] MEIIAIKaMHU
CleyeT yCTpauBaTh YTEIJICHHbIE HAKOMUTEIbHbBIE OYHKEPBI EMKOCTBIO 5-7 T. DTO
HCKJIFOYAET MPOCTOU TPAHCIIOPTHBIX CPEJICTB U YMEHBIIAET OCThIBAHUE CMECH.

JIns yMeHbIIEHUs TEIUIONOTEPh IPU JIOCTABKE T'OTOBOW CMECU K MECTY
YVKJIQJKU WIH BPEMEHHOTO XPAaHEHUS HAJ0 NPUMEHATh aBTOMOOWIIM-CaMOCBaJIbI
TPy30MOIBEMHOCTEIO 5-7 T ¢ 00OrpeBaeMbIMH Ky30BaMH; CMECh B Ky30Bax
YKPBIBaTh KPBIIIKAMH, OPE3EHTOM WJIM MOJUATUIECHOBOM IUIEHKON. B XomomHbIi
MepHo/I Tieecoodpa3Ha paboTa 3aBo/1a B TP CMEHBI, TaK Kak MPU paboTe B JIBE
CMEHBI KK pa3 Tepe 1 HauajaoM NepBoid TpeOyeTcs MpeIBApUTENHHO B TECUCHHE
1-2 4 mogorpeBaTh CHUCTEMBI TPYOOTPOBOIOB, HACOCHI M Ipyroe o0OpyAOBaHUE,
YTO YBEJIMUMBAET IHEPTrO3aTPATHI.

Ilepepabomxa (pecenepayusi) cmapozo acpaibmobemond.
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B Hacrosimee Bpemsa 3a pyOexom, B Poccum u bemapycu mmpoko
UCIIOJIb3YIOT MOBTOPHO CTaphIil acPanbTOOETOH, CHATHIN C JOPOKHOTO NOKPBITHUS.
OTO0 aer cieayrolue NpeuMyIecTBa:

YTUJIM3AlKUs  B3JIOMAHHOTO JioMa ac(anbTOOETOHHBIX MOKPBITHHA 110
MOBTOPHOMY Ha3HAUYEHMUIO;

BO3MOXXHOCTh IIMPOKOTO MPUMEHEHUS J00aBOK KaMEHHBIX MaTepHUalioB
MOJU(DUITIPOBAHHOTO OUTYyMa B MPOIECCE pereHepaluu;

3HAUUTENbHAS HKOHOMMS DHEPreTHUECKUX 3aTpaT W  MaTepHaAJIbHBIX
pecypcoB.

TexHonorust ucnonb30BaHusg ctaporo acganbrodetrona Ha AB3 BkiItOuaeT
CJIEIyIOUINE OTIepallUH:

CHSITUE C IOPOTH cTaporo ac(hanbroOeToHa;

TpaHCIIOPTUpOBaHUE Matepuaina Ha AB3;

npoOeHue cTaporo acaiabTo0eTOHa;

pa3orpeB M INepeMellMBaHhe CTaporo ac@aiabToOeTOHa B CMECUTENE C
noOapneHneM (Wiau 6e3 100aBiieHHs) MHUHEpalIbHBIX MaTEpHaNoOB, OUTyMa U
miactudukaropos, [TAB u ap.

Crapsiii achanbTOOETOH MPEABAPUTENBHO IPOOST B IIEKOBBIX, KOHYCHBIX
WIH POTOPHBIX APOOMIIKAX YAAPHOTO JEHCTBUS.

Ha puc. 5.19 npuBeneHa mnpuHIMNUAIBHAS CXE€Ma IPUTOTOBJICHUS
achanbTOOETOHHOW CMECH C HCIOJB30BAaHUEM CTAporo achanbrobeToHa mocie
npeaBapureiabHoro  apoosieHus.  CyIHOCTb — NpeasiaraéMod  TEXHOJOTUHU
3akitoyaeTcss B ciaenyromeMm. Co ckiiajga cTapelii acanbTOOETOH JIEHTOYHBIM
KOHBEHepOM WM OJHOKOBLIOBBIM IIOTPY3YMKOM Ha ITHEBMOXOAY IOJAIOT K
arperary NuTaHUs KyckamH, He mpeBblmaromiuMu 40 MM M Janee, ¢ y4eToMm
pa3Mepa Ky- CKOB - B COOTBETCTBYIOILYIO CEKLIMIO OyHKepa-UTaTEes.

N

132
L1,

Ll

Puc. 5.19. TexHonornyeckas cxema
niepepabOTKM cTaporo acdanbra Ha
CreuHATM3HPOBAHHOM YCTAHOBKE (BApHAHT):
| — ckiran paccOpTHPOBAHHOTO MO
dbpaxkuusim 1pobieHOro craporo achansra,

2 — ByHKep-nuTaTeNb;

3 — Tonka ¢ thopcyHKoi; 4, 6 — IPUEMHMKH;
5 — cylunnpHBINA 6apabaH; 7 — CMECUTEND;

8 — CKMNOBBLif MOABLEMHHK; 9 — OYHKED-
HakomuTeny; 10 — gpiMococ;

11 — BeHTHIIATOD; 12 — razooTBOAHAA TpyDa.

L,

OTno3upoBaHHbIA MaTepuana MNepeMEeNaloT JEHTOYHbIM KOHBEHEpPOM WIIH
KOBIITOBBIM 3JIEBATOPOM B CYIIWJIBHBIN OapalaH 11s HarpeBanwus. [1o miHekoBOMY
KOHBelepy cMech nocTynaer B cmecutenb. Croa e moJaloT OTA03UPOBAHHBIE
KUAKUE M00aBKM s miacTudukanmuu Outyma. ['oToBas cMmech mocTymaeT B
HaKOMUTENbHBIN OyHKep. OCOOEHHOCTHIO KOHCTPYKIIMM YCTAHOBKH SIBJISIETCS
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HaJM4Ke razooTBOAHON TpyObl 12. Ha Beixoae u3 cymmibHOro 6apabaHa 4acTh
OTXOISMIMX OT (POPCYHKH Ta30B C IMOMOIIBI0 BEHTHJIATOPA BO3BpAIIacTCs W3
ra3o0TBOJALICH TpyOBl B TonKy. [Ipw 3TOM YacTh ra3oB CMEIIMBAeTCS C BHOBb
00pa30BaBIIMMHUCS TPOAYKTAMHU CrOpaHHUs TOIJIMBA (Ta3aMH), CHIDKas HX
temnepatypy. C TMOMOIIBI0 3aCIOHKH PETYIUPYIOT KOJUYECTBO TIOBTOPHO
MUPKYJIUPYIOMINX Ta30B U TEM CaMBIM IOJIY4YarOT HEOOXOAUMYIO TEMIEpaTypy
ropsiYMX ra3oB, MOCTYMHAIOIIUX B 0apabaH, HE U3MEHSS pekruMa padoThl (POPCYHKHU.
JlaTuyuKy KOHTPOIHMPYIOT TEMIIEPaTypy TOPSYNX Ta30B, MOCTYMA0- IUX U3 TOMKU
Oapaban. Vcnonp30BaHre MOBTOPHO MUPKYIUPYIOMIUX Ta30B MO3BOJSIET CHU3UTH
pacxon ToruMBa. B 3apy0OekHOW MpakTHUKE MIMPOKO MPUMEHSETCS 3aBOJCKAs
TEXHOJIOTHS TPUTOTOBICHUS acarbTOOSTOHHBIX CMecel ¢ T0OaBICHHEM CTapPOTrO
acainpra (puc. 5.20). TexHOJIOTHYECKHI MTPOIEcC MepepadoTKu CTaporo acdaibTa
NPOTEKAaeT CIASAYIOIMUM 00pa3oM: MUHEPALHBIA MaTepuall U3 arperara MUTaHus
MOJaeTCsl C TIOMOIIBIO HAKJIOHHOTO KOHBEiHepa W mHUTaTeNss OOBEMHOTO
no3upoBaHMsi B OapabaHHBI pa3orpeBaTesb. B HEro momaroTcsi TakKe
MUHEpaTbHBIA TIOPOIIOK, YJIOBJICHHAS IbUIb, OUTYM M JPOOJICHBIH CTapbhlid
acdaybT, KOTOPbIC HATPEBAIOTCA U CMEIITUBAIOTCS C JO00ABISIEMBIM OUTYMOM (WU
UIACTU(PUKATOPOM).

[Tonmyuennas acambTOOETOHHAS CMECh BHITPYKACTCS MTOIBEMHUK, KOTOPBIH
nojiaeT ee B OyHKEp TOTOBOM CMecH i 3arpy3kd B aBTOMOOMIIb-CamMOCBAJl.
YnpaBneHue yYCTaHOBKOM OCYIIECTBISIOT W3 KaOWHBI omepatopa. Bcee
o0opyaoBaHue, KpoMme OapabaHHOrO pa3orpeBaTressi, BHIMOJIHEHO aHAJIOTMYHO
NpUMEHSIEMOMY B acPaibTOOCTOHHBIX YCTAHOBKAX.

Puc. 5.20. TexHonornyeckas cxema creliHaibHoOl acthanbTocMeCHTENIbHOM
pereHepaluoOHHOMN YCTAHOBKY!

1 — arperar st MMHEPAIBHOTO TIOPOILKA; 2 — AbIMOBas Tpyda; 3 — IMbUICY/IaBlMBalOILAsA
YCTaHOBKA; 4 — bapabaHHBIN pa3orpepare/ib; 5 — OyHKep roToBoii cMecH; 6 — KabnHa
VIIPaBNeHU; 7 — CKMIOBbII NOABEMHUK; 8§ — npueMHBIH OyHKep Ans 1pobaeHoro craporo
actanbra; 9 — KoHBeitep; 10 — TornauBHbI 6aK; || — obopyaoBaHue A9 00€3BOXHBAHUA U
Harpesa OuTyMa, 12 — arperar NUTaHUA 05 eOHs U necka; 13 — HaKJIOHHBIM KOBLUOBBIH
aeBarop; 14 — NEeHTOYHBI| NUTATE b,
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Ocobennocmu opeanuzayuu 6a3 01 06pAbOMKU 2PYHMOB BANCYUSUMU.

Jist 06paboTKM TPYHTOB BSKYIIMMH (OMTymMamu, LEMEHTOM, HU3BECTBIO)
OpraHu3yroT 0a3bl, Kak NpaBWIO, NEPEABMXKHbBIC, JIETKO MOHTHpyemble. HMx
pa3MeIalT B MPUTPACCOBBIX Kapbhepax C JOCTABKOW YKPEIUIEHHOIO IPYHTa Ha
Jopory aBTocamocBaigamu (puc. 5.23).

B psane cinydaeB 1enecooOpa3HO U BBIFOJHO CMEUIMBAaTh TPYHT C
OpraHMYEeCKUMHU WM HEOPTaHUYECKUMH BSDKYUIUMU, TpPaHyJIOMETPUYECKUMHU
no0aBka- MM HE Ha J0Opore, a B CTAllMOHAPHBIX WM TOJYCTAI[MOHAPHBIX
YCTAaHOBKAaxX C JOCTABKOW MECTHBIX WJIM HPHUBO3HBIX TPYHTOB C IMOCIEAYIOUIUM
TPAHCIIOPTUPOBAHUEM F'OTOBOM CMECH K MECTY YKJIaJKH.

[Tpu 3TOM cMech nostydaetcst 6oJjiee BRICOKOTO KauecTBa 3a cuer Oosee Tou-
HOTO JIO3UPOBAHUS COCTABISAIOMIMX M OoJiee TIIATEIHLHOrO IepeMEelIuBaHus,
BO3MOXHOCTH TOYHOT'O HHCTPYMEHTAJIBHOI'O KOHTPOJIS 32 TEXHOJIOTHE.

[Tpou3BOAUTENBHOCTh TPYHTOCMECUTENBHBIX ycTaHoBok 100, 200, 400 T/4.
VYcranoBka npou3BoAUTENBHOCTEIO 400 T/4 MOXKET 00€CTIEYUTh CTPOUTEIHCTBO
ocHoBanus 1-1,5 km/cmeny.

Puc. 5.23. TexHonorusi 06paboTKM rpyHTa BSOKYILIMM MaTepUaloM B KapbepHOM
YCTaHOBKE (KOMOMHUPOBAHHAas CXeMa):

1 — Xuakue opraHMYecKMe BSAXKYLIWe; 2 — BOAA; 3 — FPYHTOBBIN Kapbep; 4 — 3crakana

5 — TpaHcniopTep; 6 — npreMHBII OyHKep rpyHTa; 7 — J03aTop I'PYHTa; 8 — Hacoc;
9 — no3artop Boabl; 10 — mo3aTop XUAKMX BOKyIuX; 11 — cMecurenb; 12 — mynsr
ynpasneHus; 13 — eMKOCTb ¢ J03aTOpaMH VTS NOPOIIKOOOPA3HBIX BSDKYLIUX,

14 — xomnpeccop; 15 — HakonuTEIbHBII OYHKED.
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B cocrtaB 6a3bl kpoMe TPYHTOCMECHTEIBHON YCTAHOBKHU BXOJSAT BarOHYHMKHU
Ha TPHIENaX, B KOTOPHIX pa3MEMaloT CKJIAJ TOIUIMBA, ITUCTEPHBI JJIS BOJHI (B
ClIy4ae HMCTOJb30BaHUS HEOPTaHWYCCKUX BSDKYIIMX), PEMOHTHYIO MacCTEpPCKYIO,
KyXHIO-CTOJIOBYIO, TIOMEIICHHE JIJIi OTIbIXa, KOHTOPY, TIOCT KOHTPOJIS
(;mabGopatopurio), epeABUKHYIO dIeKTpocTaHIuio (MomHOCTh 200 KBT).

3aBOJI-U3rOTOBUTEIb IMOCTABISAET TOJIBKO IPYHTOCMECUTEIBHYIO YCTaHOBKY,
a BCE OCTAJIbHOE, YKa3aHHOE BBIIIIE, JOPOKHBIC OpraHU3aI[MH MPHOOPETAIOT CaMHU.

CMmecuTenpHas YCTaHOBKA BKItOYaeT OyHKEp IS TpHeMa TPYHTa, CHCTEMY
7103aTOPOB TIOPOIIKOOOPA3HBIX W KUAKUX BSIKYIIUX, TOOABOK W BOJBI; IBYX-
BaJIbHYIO MEIIAJIKY MPUHYIUTEIHLHOTO ACHCTBUS.

JIJIsl ITHEBMATHUYECKOTO TPAHCIOPTA CHIMYYUX MATEPUATIOB OT PACXOIHBIX
E€MKOCTeH K J103aTOpaM HMMEETCs KOMITPECCOpHas YCTaHOBKa, a ISl TOJadd U3
ITUCTEPHBI BOJBI 1 JKHUJIKOTO BSKYIIET0-/1Ba HacOCa.

Kabuna omepaTtopa oOopymoBaHa MyJIbTOM, Ha KOTOPOM COCPEIOTOYCHBI
AJIEMCHTHI YNPABIICHUS arperataMyd W CBETOBas CHUTHAIM3AIUs KOHTPOJS 32 HX
paboroii. KoHaumuoHep U 3JIEKTPOBEHTUISATOP OOCCICUMBAIOT BHYTPH KaOWHBI
TpeOyeMBbIii MUKPOKJIMMAT.

Puc. 5.24. TexHonoruyeckas
CXeMa MpUroToBIEHUSA
YKPEILJIEHHOTO IPYHTA LIEMEHTOM: §
| — cxuran ueMeHTa; ‘( 2

2 — LIMCTEPHA C BONOM; T N L‘__\”_]
3 — mosatop BoAbl; 4 — OyHKep 8 -
rOTOBO# CMECH;, 5 — JIOMACTHON N i : /5 !’7 /A

CMECHTEJb HEMPEPbIBHOTO
JNeHUCTBHS; 6 — My/bT yNIpaBAeHNs;

7 — CKMMOBBIH NOABEMHHMK 9 |

(WM KoHBelep); 8 — pacxomHas

6aHka c ueMeHTOM; 9 — no3arop 12 6
uemeHTa; 10 — OyHKep;

11 — KO/JIOCHMKOBAs pelIeTKa - e

(A MCKITIOYeHUA
HerabapHMTHOTO MaTepHasna 13
rpyHTa); 12 — no3arop rpyHra.

Crenmanu3upoBaHHas yCTAHOBKA 711 00pabOTKU TPYHTOB TOJIBKO IIEMEHTOM
MOoKa3aHa Ha puc. 5.24.

TexXHONOrn4eCcKruii MNPOLECC NPUTOTOBICHUS TPYHTA, YKPEIUIEHHOIO
IIEMEHTOM, HAaYMHAETCs C JIOCTaBKU €ro M3 Kapbepa U mojauyn B OyHkep 10 c
KOJIOCHUKOBOM perieTkoil [1, moa KoTopeiM yCTaHOBJEH J03aTop 9 u KoHBeiiep 7.
HenpeppiBHOMY ~ TIepeMENIeHHIO  TpyHTa  CIOCOOCTBYIOT — BHUOPATOPHI,
ycTaHoBJeHHbIE Ha pemetke 11 u ctenke Oynkepa 10. TonuuHa cios rpyHTa Ha
KOHBEHEPE pErynupyeTcs 103aTopoM. HakIOHHBIM KOHBEHEPOM 7 TPYHT ITOJAETCS
B cMecutelib 5. ['oToBas 00paboTaHHasi TpyHTOBAsi CMECh U3 CMECHUTEIISI MOCTYNAeT
B OyHKEp rOTOBOM cMecH 4.
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PA3ZEX VI IIPEAITPUATHS O ITPOU3BOACTBY
HNEMEHTOBETOHHBIX CMECEHX U U3EJIMU U3 HUX

Tema 6.1. IlemenTo0eTonHbIe 3aBOABI (IL[B3)

Ha3znauenue u knaccugurayusa yemenmobemoHHbIX 3a60008.

Lementobetonnbiii  3aBox (LIB3) mnpusitHe, Ha KOTOPOM TOTOBAT
LIEMEHTOOETOHHBIE CMECH ISl YyCTPOMCTBA MOKPHITUI aBTOMOOWIIBHBIX IOPOT U
a’pOJIPOMOB, JeTajeil U KOHCTPYKIMM HCKYCCTBEHHBIX COOPYKEHHH (MOCTOB,
MyTEPOBOJIOB, TPYO U 1Ip.).

b3 kmaccupuuupyioT Ha CcTaluuMoHapHbIEe (IIPUPETHCOBBIE), BPEMEHHbIE
(mpuTpaccoBblie), NEPEIBIKHbBIE U OEpEroBbIE.

beperoseie 11b3 co3narT npu CTpOUTENHCTBE OOJIBIIUX MOCTOB M JIOCTABKE
MaTepHalioB PEUHbIM TPAHCIIOPTOM.

[lepenBmxusie  [IB3  xapakTepusyroTcsi  BO3MOXXHOCTBIO ~ OBICTPOTO
MOCJIeIOBATENIbHOTO NIepe0a3supoBaHMsl Ha HOBBIE CTPOUTEIIbHBIC IJIOMIAKU, OHU
JOJIKHBI UIMETh KOPOTKME CPOKH BBOJIA B dKCIUTyaTauto (puc. 6.1).

OcHoBuble kputepun dpdexktuBHOocTH padoTel [[B3: cebecToumocThb
[IEMEHTOOETOHHOM CMECH M €IMHOBPEMEHHBIE KAaTUTAIbHBIC BJIOKEHHUS.

Puc. 6.1. [IpumepHas cxeMa opraHu3auuu pabotsl nepeasuxHoro I[B3:

1 — pa3rpy3yux; 2 — CKJIans! eOHs Y nmecka; 3 — CKJ1aj LIEMeHTa; 4 — paCXOIHbIi OyHKeD;

5 — pacxXoaHBI ckiian; 6 — HO3MPOBOYHOE OTHENEHHE; 7 — OETOHOCMECUTENIFHOE OTAE/IEHUE;
8 — CHJIOCHI LIEMEHTA.

[lepensuxubie 1Ib3 cnenyet npuMeHSTh TOJBKO C BRICOKOUW MPOTPECCUBHOMN

TGXHOJIOFI/Ieﬁ, COBPCMCHHBIM O60py,Z[OBaHI/I€M u 10 BO3MOXXHOCTHU -
ABTOMATHU3WPOBAHHBIC.
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OkoHomuyeckasgs A(Q(PEKTUBHOCT, M TEXHHUYECKass 11eJeco00pa3HOCTh
MOCTPOMKH CTallMOHAPHBIX WM nepeaBukHbIX [[B3 000CHOBBIBAIOTCS pacyeToM
AKOHOMUYECKOTO0 A PeKTa nMpu paBHOU roJOBOM MOIIHOCTH ITUX MPEATPUITUH.

DOKoHOMUYECKU 3(hPEKT onpeaensitoT Ha BCIO ro10BYIO npoaykuuto 163

3 = Q.(Ily; — I1,)

rae Q- rogosas mormrHOCcTh 1IB3, M (T):

Ilct - npuBeIeHHBIE CyMMAapHbIE 3aTpaThl 11 cTanroHapHbIX 1[b3 Ha 1 M;

IIn -TO e, M1 NepeaBUKHBIX.

Mer = Cop + 3mper + EyKer

rae CcT - ce0ecTOMMOCTh €JUHUIBI MPOAYKIMU cTarioHapHoro LIB3, pyo6.;

3mp(cT) - nocTaBka 1 M3 11eMEeHTOOETOHHOM cMecu co cTarmoHapHoro 11B3,
pyo.;

En - HopmaTuBHBIN k03P dunment r¢dextuBnoctH (0, 14);

KcT - kanuranbHbIe BIOXKEHU B cTarmoHapHsbii 1[b3, pyo.

I, = Cp + 3mpmy + ExKy + 3mp(nep) T 3n(uonrany T 3n(apow)

1€ 3pmp(nep)” 32TPAThI Ha nepedasuposanue nepeaswkHoro 1{b3 na Hosoe -

MeCTO (TpaHCTOPT, MOTPY30YHO-PA3rPY30UHBIC Ollepalun), pyo

3 (montax) - 32TPATBI HA MOHTaX (MOCTPOKKY) nepeasrkHoro 1b3, pyo.;

3n(aemonrax) - TO K€ Ha IEMOHTAX, pyo.;

3n(npou) - IPOYME 3aTPATHI, CBA3AHHBIE C PEMOHTOM MAIMH U 000PY/10BaHHS,
YCTPOMCTBOM BpEMEHHBIX (PYyHIaMEHTOB, KOMMYHUKAIINH (BO/A, CKAThII BO3YX,
AIIEKTPOCETH), PYO.

[Tockonbky nepensmxubie [Ib3 ObicTpee MOTYT OBITH BBEICHBI B IKCILTya-
TaIUIO, CIEAYET YUYUTHIBATh IP(HEKT OT YCKOPEHUS BBOJIA:

3yB = E, - Ky(Ter — Tp)

rae Ex - HopmatuBHbIN K03durment spdexruBnoctu (0, 14):

Kn - kanuTanbHbie BiI0KEHUs B niepeaBukHou 1[b3;

TcT - 3amanupoBaHHBIA (HOPMATUBHBIN) CPOK PadoT;

Tn - To xe, Ipu cTpouTeNbCcTBE NepeaBrukHoro 11b3.

Buvibop pacnonooicenus L[B3.

OnHol U3 OCHOBHBIX M BaXKHBIX 3374 npu npoektupoanuu 1{b3 sBisercs
BBIOOP MecTa ISl TIOMIAIKH.

[Tpu BeIOOpe mmomanku ans [[B3 HeoOXoAMMO YYUTBHIBATH PACUETHYIO
cTouMOoCTh | M GeToHHOU cMmech (GpaHKO-TIOTPEOUTENb, KOTOpasi TOJDKHA OBITH
MUHHUMaJIbHOM.

OT pacnoyioxkeHus MIOMAJKHU CYIIECTBEHHO 3aBUCHT:

YCJIOBUS JOCTaBKH Ha 3aBOJI UCXOJAHBIX MAaTEPUAJIOB;

CpeaHsisl 1aJbHOCTh JOCTABKU CMECH MOTPEOUTENSIM;

cHaOxxenne AB3 snexTposnHeprueii, Bo0#, TeIIOHOCUTENSIMH (Ta3, MasyT);

BO3MOXXHOCTh ~HCTIOJB30BaHMS CYIECTBYIOMIETO KWiIoro QoHma s
00CTy>KUBAIOIIETO TIEpCcOHaa u JIp.
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IIpu BBIOOpe Mecta pacnosoxenus [[b3 momumo o0mwux TpeGoBaHMIA,
MPEABSIBIAEMBIX K TUIOMIAJKAM TPOU3BOJACTBEHHBIX TOPOMXKHBIX MPEANPUSTUM,
HEOOXOJMMO YUYUTHIBATH TAKXKE, UYTO IIEMEHTOOETOHHAsT CMECh JOJDKHA OBITh
YJIOKEHA JI0 Hayaja ee CXBaThIBaHUS U, CIEA0BATEIbHO, OHA MOKET HaXOIUThCS B
IyTH CTPOTO OIpeJeieHHOE BpeMs. DTO BpeMs HE JOJDKHO MPEBBIMIATH IS
JIOPOXKHOTO TOPTIAHIIEMEHTa (HAayajJo CXBaThIBaHUS 2 4Yaca) OIpeeieHHBIX
HOPMAaTUBOB U OBITh CTPOTO yBsI3aHA C JATbHOCTHIO TPAHCIIOPTUPOBAHUS.

Temnepartypa HapyHOro Bo3ayxa npu | Jlo +25  j0
+
yKJIaaKu cmecu, °C +15 +30 bosee +30
JIMTEbHOCT  TPAHCHIOPTUPOBAHUS Tonbko
b PP 60 30 HOubtO 30-
cmecu, T MuH
60 MuH

[Toatomy paccrosuue ot LIb3 n0 Mecrta yKiIaaKu cCMecH BbIOMpaeTcs B
3aBUCUMOCTU OT CKOPOCTH TPAHCHIOPTUPOBAHUS, T.€. IPUHUMAETCSI BO BHUMAHUE
Mapka aBTOMOOWJISI M POBHOCTH joporu. Panuyc neiictBus nepeasuwkHoro 11b3
3aBUCHUT, B IIEPBYIO OYEpPE/Ib, OT MPOJOIKUTEIBHOCTH TPAHCIIOPTUPOBAHUSA
roroBoii cmecu (I1b3) 6e3 yxyamienus ee kauecTna.

LL[BB = Uy T

rae T- momyctumasi NPOJOJLKUTEIBHOCTh TPAHCIIOPTUPOBAHUS 1O Hayaia
CXBaTbIBaHUsI, Yac;

V,c- CKOPOCTh JIBUXKEHUS aBTOMOOMIIC-CaMOCBaJIOB, KM/4.

Koraa nanbHocTh BO3KH Lyjpz OKa3bIBA€TCs YPE3BHIYANHO OONIBIION M IPO3UT
IPEXKICBPEMEHHOMY CXBAaTBHIBAHUIO CMECH, 11€JIECO00PA3HO UCITOIH30BaTh 3aBOIbI
CyXOH CMeCH B KOMIUIEKCE C aBTOOCTOHOCMECHUTEISIMH JJISI TPUTOTOBICHHUS
OCTOHHOM CMeCHM B MYTH WM HA MECTE YKIAJKH, HCIOJIb3Ys IepeIBIKHbBIC
OCTOHOCMECHUTEIN Ha TYCEHUYHOM HJIA KOJICCHOM XOJIY.

Jlns perieHrs BOIpoca o Ieecoo0pa3sHoCTy nepeda3upoBaHus MOOUIBHOTO
[Ib3 HeoOX0IMMO CpaBHHUTH 3aTpaThl HA MEPEBO3KY IIEMEHTOOETOHHOM cMecH Ha
JIOPOT'Yy U CTOMMOCTD Iepe0a3supoBaHus MPEATPUSITHS.

Bri6pannas momanka s 1{b3 qomkHa UMeTh JOCTaTOYHO HU3KUN YPOBEHB
TPYHTOBBIX BOJI C XOPOIIMM BOJOOTBOAOM IPH MHUHHMYME IUIAHUPOBOYHBIX U
3eMJISSHBIX paboT. 1o oTHomeHWIO K OnpokaiiiemMy HaceiaeHHOMY IyHKTy 11B3
CIENyeT pacroiaraTh ¢ MNOABETPEHHOW CTOPOHBI Il TOCIOJCTBYIOLINX BETPOB
(po3a BETPOB) M OTHEJSATH OT KWJIBIX PalOHOB CaHUTAPHO-3aIIUTHON 30HOM. [lo
cpaBHeHnto ¢ Ab3 oHa MoxeT ObITh MeHbIIle, HO He MeHee 100 M.

Paspabomxra cenepanvroeco naana [{b3.

[Ipu pemenun renepanbHoro miaHa [[b3 pyKoOBOJICTBYIOTCS TaKUMH XKe
TpeOOBaHMUAMH, YTO W TPU  NPOCKTUPOBAHWUM  TEHIUIAHA  JIFOOOTO
MIPOU3BOJICTBEHHOTO TPEANPHUSITHS, HO C Y4€TOM CHEIU(PUKH, 3aBUCAIICH OT
CBOWCTB HUCXOJHBIX MATEPUAJIOB, B YACTHOCTH, LIEMEHTA.
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OnHuM M3 TIIaBHBIX BOIPOCOB MpH pa3paboTke reHmiaHa L[[b3 sBasercs
cHaOxeHne BonoH. [IpenmoututenbHee Bcero (Mpexe BCEro 3KOHOMUYECKH)
BOJY MOJy4YaTh OT CYIIECTBYIOIIHUX CUCTEM BojgocHa0xeHus. [Ipu ux orcyTcTBUM
MCTOYHUKOM BOJIBI MOTYT CIIY>KUTh apTE3UAHCKUE CKBAXXUHBI, 03€pa U PEKH, BOJA
KOTOpBIX  YJOBJIETBOPSET TPEOOBAHMUSIM COOTBETCTBYIOIIMX HOPMATUBHBIX
JOKYMEHTOB.

Jlist co3ganus pe3epBa 1 HE0OOXOAMMOTO Haropa Bojabl Ha TeppuTopuun L[B3
YCTParBaIOT BOJOHAMIOPHYIO OAIIHIO.

Cxarsiii Bo3ayx s LIB3 mosydaroT OT mepeaBHKHBIX KOMIIPECCOPHBIX
CTaHIIUH.

[lap monyyaroT OT IapOBBIX KOTIOB U NEPEABIKHBIX MTapooOpa3zoBaTeieil.

[Tpu BEIOOpE MECTOPACTIONOKEHHS KOTENIbHOM CIIEAYEeT YUYUTHIBATh:

BO3MOKHOCTh YAOOHOM ¥ MPOCTOM MOoAauU 1nmapa noTpeOIsIIOIIIM TOUKAM;

HEOOXOAUMOCTh HAJIWYMsl CKJana jis xpaHeHus 1-1,5 mecsuHoro 3amaca
TOILIVBA;

opraHu3zanuio Hambosee Iienecoo0pa3Horo crnocoda MoJayu TOIUIMBA CO
CKJIaJla KOTEJIbHYIO.

¢ tas ta2 tas ta3

Puc. 6.2. I'enmian 3 /
1IPUTPACCOBOTO GETOHHOTO
‘JaBOJIA: !
| — HMCTEpHA C TOTUIMBOM;
2 — Tyaner; 3 — HaBec I k
XpaHEeHMS TOIINBA; \
4 — NOXapHbIN LLMUT; f

5 — maboparopus;

06 — KOHTOpa,; l
7 — nepeABUKHAA
9JIEKTPOCTAHLMS; / : 7
8 — myu1 u rapaepoo;

9 — xoMripeccop;

10 — peMOHTHasi MaCTepCKasi;
|1 — KOHTOpa U ITPOXOJHAS;
12 — MaTepUaibHbIN CKIIa; A
13 — 6eTOHOCMECUTENbHAS
YCTaHOBKaA; 14 — Morpy3yuK; % \
15 — cknan uemMeHTa.

1lleGeHb

120

K Mecok

[Ipy  wWcmONB30BaHMM  JKUJAKOTO  TOIUIMBA  (Ma3yTra)  HEOOXOAUMO
MPEAYCMOTPETh €r0 MOAOTPEB.

OrneHKy SKoHOMHYECcKOH 3¢ dexTuBHOCTH padoThl [[B3 ompenensroT mo Toi
ke Metoauke, 4to W g Ab3. HeobOxomuMo muib y4ecTh OCOOCHHOCTH
MPOU3BOACTBA U TEXHOJIOTHIO MPUTOTOBJICHUS IIEMEHTOOETOHHONW CMECH.

Cxewma renriana nputpaccoBoro 11b3 nmokaszana Ha puc. 6.2, mpupeIbLCOBOT0
Ha puc. 6.3.
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Puc. 6.3. l'enepanpHbiii rutan LIB3:

1 — cKJIaji TOTUIMBA M MaceJ C 3aNpaBOYHbIMM KOJIOHKAMU; 2,3 — XeJie3Hasl Jopora;

4 — cxnan WebHs; S — ONHOKOBLUOBBIH NOrpy34MK; 6 — KomMnpeccop; 7 — CUIOCHBIN
cKian ueMeHTa; 8 — rpaHcopmMaTopHas NOACTAHLMUS; 9 — CMECUTENbHBIN LEX;

10 — pacxonHbie cusiockl ueMeHTa; | 1 — GyHkepa-nuTateny; 12 — METULIMHCKUA YHKT;
13 — nucnetyepckas; 15 — KkoHTOpa; 16 — maGopartopus; 17 — oxpaHa; 18 — Tyaner,;

19 — rapax; PMM; 20 — nnouraaka orabixa; 21 — Ay U rapaepo6; 22 — KoTeIbHas,
1O - capait noxxapHO# OXpaHBbI.

Knaccugpuxayus 6emonos.

KnaccuduiupyroT 6€TOHBI TI0 CIIeAYIONIMM OCHOBHBIM IIPU3HAKAM

1) Ha3HAYCHHUIO;

2) cpenHel MI0THOCTH;

3) BUIY BSDKYIIETO;

4) BUy 3aIOJIHATEICH;

5) Mo KpYIMHOCTH 3epEH 3aMoJIHUTEICH;

6) ctpykrype;

7) yCIIOBUSM TBEPACHHUS.

[To Ha3HAaYEHUIO pa3INYaOT OETOHBI KOHCTPYKITMOHHBIC H CIICITUATBHEIC.

KoHCTpyKITMOHHBIE OETOHBI — 3TO OETOHBI HECYIIMX H OTPaXKTAFOIIHX
KOHCTPYKIIMI 3MaHuii W coopyxkeHuil. TpeOoBaHuss K TakuM OeToHaM
chopMyITUPOBaHEI B BUJIC PAIa (PH3UKO-MEXaHHYECKUX XapaKTEPUCTHK.

KoHCTpyKITMOHHBIE OCTOHBI AT Ha OOBIYHBIC, THIPOTECXHUICCKUE,
JIOPOKHBIE U JIP.

[To mpu3HaKy cpenHel MIOTHOCTH Pa3IndaloT OETOHBI:

- 0C000 TSKEIBIE;

- TSKEITBIC,

- JIETKUE U 0C000 JIETKHE.

[To By BsDKyIIET0 OSTOHBI TOAPA3ICISIOT:

- OCTOHBI HA IIEMCHTHBIX BSDKYIINX;

- OCTOHBI Ha U3BECTKOBBIX BSIKYIINX;
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- OETOHBI Ha TUICOBBIX BSKYIIHX;

- OETOHBI HA )KUJIKOM CTEKJIE;

- OETOHBI Ha IUIAKO-IIEIOYHOM BSIKYIIEM.

ITo BuAy 3amoiaHUTENEN pa3InyaroT:

- OETOHBI HA TUIOTHBIX 3aMOJIHUTENAX (C 00BEMHBIM BOJAOIOIJIONICHUEM 3€PEH
MeHee 6 %);

- OCTOHBI Ha TOPHUCTHIX 3aAMOJHUTENSAX (C OOBEMHBIM BOJOIOIIIONIEHUEM
3epeH Ooiee 6 %);

- OETOHBI HA CIIEIUATILHBIX 3ATIOJIHUTEIISIX, YIOBJIETBOPSIONINX CIICIIHATBLHBIM
TpeOOBaHUSM, HATIPUMED, 1O KAPOCTOUKOCTH, XUMUYECKOU CTOUKOCTH U T.JI.

[To kpymHOCTH 3€pEH 3aNOJIHUTENICH Pa3InyaloT O€TOHBI KPYITHO3EPHUCTHIC U
MEJKO3EPHUCThIC. MeTKO3EepHUCTHIM CUUTAETCSl OETOH, B KOTOPOM pa3Mephl 3€peH
KpyIHOTo 3anojHurtesns meHee 10 mm.

B 3aBucumMocTH OT BHIa CTPYKTYphl OCTOHBI JENSATCSA Ha IUIOTHEHIE,
KPYITHOTIOPUCTHIC, TOPU30BAHHBIC U STYEUCTHIE.

[InoTHRIMM Ha3BIBAIOT OETOHBI, B KOTOPHIX CTEIEHb 3alOJIHEHUS 00bema
MyCTOT MEX1Y 3€pHAMU 3aMOJHUTENEeH coCcTaBisaeT He MmeHee 95 %.

KpynHomopucTeiMu Ha3bIBaIOT OETOHBI, Y KOTOPBIX 3HAYUTEIbHAS YacTh
o0beMa MEXK3EPHOBBIX IYCTOT OCTAETCS HE 3aHATOW MEJKUM 3arojHUTENIEM U
3aTBEP/ACBIIUM BSDKYIIUM BEIIECTBOM (3TO OecriecyaHble U MEJIKOIEeCUaHbIe
OETOHBI).

JIOpOXHBIM Ha3bIBAIOT OCTOH, MPUMEHSEMBIH B MOKPBHITHUSAX M OCHOBAHUSX
ABTOMOOWJIBHBIX JIOPOT U a3POJIPOMOB.

DTO Pa3HOBHIHOCTH TSHKEJIOTO0 OETOHA, KOTOPBIM 00J1adacT MOBBIIMICHHOM
IIPOYHOCTHIO Ha PACTSHKEHUE MPU U3THOE, H3HOCO- U MOPO30CTOUKOCTBIO.

Takoli Bux cHenuagbHOro O€TOHA TPUMEHSIOT Il yCTPOMCTBA
IIEMEHTOOETOHHBIX TMOKPBHITUM M OCHOBAaHHMH aBTOMOOWJIBHBIX JOPOT, B3JIETHO-
MOCAI0YHBIX MOJIOC a3POJPOMOB, IOPOT MPOMBIIUICHHBIX TPEATPUITHIA.

beTtoH B yKazaHHBIX JOPOXHBIX KOHCTPYKIMSAX paboTaeT B TKEIBIX
ycioBusx. OH MoJBepraeTcs:

- BO3JICCTBUIO MHOTOKPATHO MOBTOPSIIOIINXCS JUHAMUYECKUX HArPy30K;

- BO3JICCTBHIO BOJbI;

- MOpPO3HBIX IIMKJIOB 3aMOPaXKMBAHUSA-OTTAMBAHUS C OJHOBPEMEHHBIM
BrusinueM cosei (NaCl), mpuMeHsieMbIX 11 OOpbOBI C TOJIOIEIOM.

[Ton neficTBHEM TPaHCTIIOPTHBIX HATPY30K OETOHHOE MOKPBITHE paboTaeT Ha
U3ru0d Kak IUJIMTa Ha YOPYTOM OCHOBaHWUU. VIMEHHO TO3TOMY OCHOBHBIM
MOKa3aTesieM MEXaHUIECKUX CBOMCTB JIOPOKHOTO OETOHA SBIISECTCS MPOYHOCTH HA
pactskenue rpu u3ruoe. [[poyHocTs Ha cokaTUE N1l JOPOKHBIX OETOHOB SIBISIETCS
KOCBEHHOM XapaKTEPUCTHUKON UX U3BHOCOCTOMKOCTH. MccieioBanusl MoKa3ain, 4TO
npu npodyHocTH Ha cxatue Bbimie 30 MIla conmpoTuBiieHHME HCTHPAEMOCTH
JOPOXKHBIX MOKPBITUI OYAET 1OCTATOYHBIM
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Ta6m/1ua - PCKOMGHHyeMLIe KJIaccel OeToHa 1o IMPOYHOCTU JId Pa3JIMYHBIX KOHCTPYKTHBHBIX
CJIOCB JOPOXKXHBIX HOKpI)ITI/Iﬁ

MuHuUMaIIBHBIN IPOCKTHBIN
kiacc, MlIla (mapka, krc/cm2),
Haznauenue 6eTona 0eToHa 1o MpoYHOCTH |
IIPU PACTSIKEHUN
IIPU CKATUU
npu u3rude
OMHOCIIONHOE WIIH BEPXHHUH CIIOM 4,0 (50) 30 (400)
JIBYXCJIOMHOI0 OKpbITHs Aopor I u 11
KaTeropui
Hwoxuuii 101 ABYXCIIOHHOTO 3,2 (40) 22,5 (300)
nokpbiTus gopor I u Il kareropuii
OMHOCIIONHOE WK BEPXHHUN CIIOM 3,6 (45) 27,5 (350)
JBYXCJIOMHOI0 OKpbITHs fAopor 11
KAaTeropuu
Hwoxuuii 101 ABYXCIIORHOTO 2,8 (35) 20 (250)
nokpbitus gopor Il kareropun
OMHOCIIONHOE WITH BEPXHHH CIIOM 3,2 (40) 25 (300)
JBYXCJIOMHOI'O OKpBITHs Aopor IV
KaTeropuu
Hyoxuuii 101 ABYXCIIORHOTO 2,4 (30) 15 (200)
NOKpBITUA Aopor [V kareropun
OcnoBanue aopor [-V kateropuii 1,2 (15) 5 (75)

B crxobkax npusedenvt 3nHawenus Oaudcauuux K OAHHOMY KIACCY MAPOK
Oemona OJis1 OOPOACHBIX NOKPLIMULL CO2NACHO MHCmpyKyuu no cmpoumenbcmey
yemenmobemonnwix nokpormuii BCH 139-80.

JIns CHIDKEHMS pacxojia IeMEeHTa U YJIYYIIeHUS! CBOMCTB OCTOHHON CMECH U
0eToHa JTOPOXKHBIX M a’POIAPOMHBIX MOKPBITUNA, TOMUMO BO3AYXOBOBJIECKAIOIINX
100aBOK, HEOOXOIUMO TPUMEHSATH TUTACTU(UITMPYIOIINE T00ABKH.

Bonee mmpokoe npumMeHeHre Moayydnsia KOMIUIEKCHAst J00aBKa, COCTOSIIAs
u3 jurnocynbdonara Texauueckoro (JICT — pacxox 0,15...0,25 %) u cMomisi
HelTpanu3oBaHHOW Bo3ayxoBosiekatonieit (CHB — 0,001...0,025 %).

Koumponw 3a npueomosnenuem 6emonnou cmecu.

TimarenpHbIN U CHCTEMAaTHYECKHIT KOHTPOJIb 32 TIPUTOTOBIICHUEM OETOHHBIX
cMeceid — 00s3aTeNbHbBIE YCIOBUS MOJyYeHUs OETOHA C 3aJlaHHBIMU (PU3UKO-
MEXaHUYECKUMHU CBOMCTBAMH.

DTOT KOHTPOJIh OCYIIECTBIISET 3aBOJICKAs JIA0OPATOPHsI, KOTOPasi TPOBEPSIET:

Ka4eCTBO MIPUMEHSEMBIX UCXOAHBIX MaTEPHAIIOB (BXOIHON KOHTPOJIB);

IPaBUIBHOCTD UX JO3UPOBAHUS;

PEXKUMBI IEpEMEILIBAHUS;

KauecTBO TOTOBOW CMECH M CBOWCTBAa OT(GOPMOBAHHBIX U3 HEe 00pa3IoB
LIEMEHTOOETOHaA.
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Oco0oe BHUMaHUE yJENIeTCs OCHOBHOMY KOMITIOHEHTY CMECH — IIEMEHTY.

JUis mpoBepKH IIEMEHTa, B3STOrO M3 Pa3HBIX MECT BaroHa WM CKIaJa,
OTOMpPAlOT HECKOJIBKO Mpo0, TIIATENBHO WX MEPEMEIIMBAIOT M HANpPaBISAIOT B
1a00paTOPUIO HA UCTIBITAHUE.

3aBoApl IIEMEHTHOH TMPOMBIIUICHHOCTH OOBIYHO TIOCTaBJISIOT I[EMEHT
rapaHTHPOBAHHOTO KA4yeCTBa M YKa3bIBAIOT €r0 BHUJA M MapKy B THacmopTe,
[IpUJIaraeéMoOM K KaXXKIOW M3 OTIPYKEHHOM maptuu LemeHTta. Iloatomy Bce ero
CBOICTBA IPH MOJIYYCHUN MOTPEOUTETIEM POBEPATH HE TpeOyeTCsl.

PexomenayeTcsi mpoBepATh 00s3aTENBHO TONBKO JBa CBOWMCTBA: CPOKH
CXBaThIBaHUS M PABHOMEPHOCTh M3MEHEHHUs o0beMa I[EMEHTa KaKIOW MapTHH.
MOCKOJIBKY OHH MOTYT MEHSTHCS B 3aBUCUMOCTH OT CPOKOB XpPaHCHHsI [IEMEHTA B
cunocax 1b3.

AXTHUBHOCTB IIEMEHTA CIIEAYET MPOBEPATH TOJIBKO TOTa, KOT1a IEMEHT J0JTO0
Haxonwics B MyTH (OCOOCHHO MPH IMEPEBO3KaX BOJHBIM TPAHCTIOPTOM) WIIH
JUTATENBHO JIeXkKall Ha CKJIaJIaX, YTO MOKET CHU3UTh €r0 aKTHBHOCTb.

O0s13aTeNIbHOM MPOBEPKE MOAJIEKAT [IEMEHTHI BEICOKHX MapoK, KOTOPBIE TIPH
TPaHCMIOPTUPOBAHNH B BarOHAX WMJIU JUTUTEILHOM XPaHCHHUH TaKKe MOTYT CHU3UTh
CBOIO MapOYHOCTb.

OOBIYHO KpyIHBIE 3alOJHUTENN TIOCTYMAIT C OJHOTO ITOCTOSTHHOTO
mectopoxaenus wim KJ/I3 uw ux cBoiicTBa OT mapTWM K TApTUU MEHSIOTCS
HEe3HAYUTETHHO. [10ATOMY WX TPOBEPSIIOT TIHIATEIHHO (ITO BCEM IOKA3aTessiM) B
71a00paTOpPUH TOJIBKO TIPH M0100pe cocTaBa OeTOHA.

O0s3aTenbHO MPOBEPSIOT BIAKHOCTh MAaT€pPUAJIOB, MOCKOIBKY HEOOX0AUMO
ONEPAaTUBHO BHOCUTH KOPPEKTHBBI B JO3WPOBAHHE BOJIbI MPU MPUTOTOBICHUU
CMeECEH.

KauectBo  mpomecca  cMemuBaHHA ~ KOMIIOHEHTOB  OIICHUBAETCS
OJTHOPOJTHOCTHIO TTOJIYYEHHOM CMECH, ONPEACNIIEMO ¢ OMOIIBIO Kodh puireHTa
Bapuanuu (KB) kyOMKoBO# TpoyHOCTH 00pa31ioB O€TOHA U3 OJTHOTO 3aMeca:

KB= (5 /R)*100%

IJIe G — CPETHEKBAIPaTHUECKOe OTKIOHEHHE MPOYHOCTH 00pa3lioB OETOHA;

R — cpennee apudmernyeckoe 3HaYCHUE MPOYHOCTH 00pa3IoB OETOHA;

O6pryno BenmumHa KB, He gomkHa mnpessimate 10 % (mpum
MPOJIOKUTENBLHOCTH NiepeMeinBanus 60 c).

[lepen nauanom pabotsl 1[B3, a Takke B mepuo ero padoThl 1abopaTopuu
MPOBEPSIOT pabOTy BCEX J103aTOPOB, BECOB, CUCTYHKOB.

B mpomecce mnpuroToBmeHHs cMecH HEOOXOIWMO KOHTPOJIHUPOBATH
MPOIOKUTENILHOCTh U KAU€CTBO MEPEMEITUBAHMUS.
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Tema 6.2. Opranuszanus ckiaaaos I{b3

Ckrnaapl UCXOJHBIX MAaTEpUANIOB MJI MPUTOTOBJIEHUS IEMEHTOOETOHHBIX
cMecel 1 MexaHU3alKs OTPy304HO-PA3rPYy30UHbIX paldoOT.

Ha IIb3 opranusyroor ckiansl 1mebHs (rpaBusi), Mecka, IEMEHTa, TOIUINBA,
Maced, pa3InyHbIX J00aBOK.

Cxnao webus.

Cknan miebHs mpeaHa3sHadyeH JUIsi XpaHEHUs €ro HOPMAaTUBHOIO 3amaca.
Cknaapl pa3iMyaroTcsl MO0 BMECTUMOCTH, CIOCO0Y pasrpysku. Pasrpysky mieOHs,
noctapiasieMoro Ha [[B3 ’kene3HOAOPOKHBIM TPAHCIIOPTOM, OCYIIECTBISIOT
IPAaBUTAIMOHHBIM CITIOCOOOM (T10]] ICHCTBUEM CHJIBI TSKECTH) WU CTATKUBAHUEM.

[Tpu Gonbmux ob6bemax Hanbosee 3¢ PeKTUBHA TpaBUTAIMOHHAS pa3rpy3Ka
U3 CaMOPa3rpyKaroIINXCsl BAarOHOB-IYMITIKApOB, MPU OOBIYHBIX - B ABTOMOOMIICH-
caMocBaJioB. [Ipu rpaBUTAIIMOHHOM CIOCO0E, SBJISIIONIEMCS HauOoyee MPOCThIM,
3aMOJIHUTEINIA BRITPYXKAIOT MYTEM HAKJIOHA Ky30Ba WJIM ONPOKUIBIBAHUS BaroHa, a
TaKKe dYepe3 JIIOKU TojiyBaroHa (OyHKEpPHOTO THIIA), MCIOJB3YIOT TaKkKe
mwiatdopmoonpokuapiBatenn. Creayer y4uThiBaTh, YTO B  IOJIyBaroHax,
000py/I0BaHHBIX JIIOKAMHU, OCTa KM HEBBITPY)KAEMbIX MAaTepUAJIOB JOCTUTarOT 15-
20 %. J1yst mOHOM UX BBITPY3KH TPEOYIOTCS JOTMOTHUTEIbHbBIE YCTPOICTBA (Masas
MEeXaHU3allusl) UK PydyHast OUYMCTKa.

Cnoco0 crankuBaHMs TPUMEHSIIOT JUIS BBITPY3KH MaTepuajia ¢ TuiatopH
YCTPOMCTBAMU C TIOJIBUKHBIMU IIUTaMU. i BBITPY3KHU CHITyYUX MaT€pHAJIOB U3
MOJTyBarOHOB MPUMEHSIOT CAMOXO/HbBIE Pa3TPy3UHKU, paOOYHM OPraHOM KOTOPBIX
SBIISIETCS DJIEBATOP C MOATPEOAIOIINME IITHEKAMHU.

B 3umHee Bpemsi BiIaXHBIE CBHIMYYHE MaTEpHANIbl CMEP3aI0TCsA, YTO
3aTPyAHSET UX BBITPY3KY U3 JKEJIE3HOJOPOKHBIX MOTYyBaroHoB u miargopm. s
BOCCTAHOBIICHUS CBHIITYYECTH TPUMEHAIOT METOJ PBIXJIEHUS, MPU KOTOPOM
UCTIONIB3YIOTCSl Pa3fUYHbIE YCTPOWCTBA JUIsI TMPOCTOTO WM BUOPOYIApHOTO
peixienus. Ilomady 3amonmHuTenel co cKiaga B OETOHOCMECHUTENBHBIM IIeX
OCYIIECTBIISIIOT JICHTOYHBIMUA KOHBEHEpaMu M CaMOXOJHBIMU OJTHOKOBIIOBBIMH
NOTpy34MKaMU Ha THEBMOKOJIECHOM XOJTY.

Cxianpl 3amoiHATENEH MOAPA3ACNAIOTCS Ha Psi THIOB, CPEIu KOTOPBIX
MPEANOYTeHHE CIIEIyeT OTAaBaTh CKJIaJlaM CHJIOCHOTO THMa (0COOCHHO Ha
aBroMatu3upoBaHHbIX [[b3). CumocHO-KOIBIIEBast cXeMa CKiiajaa meOHs, TpaBus,
TecKa MPUMEHSIETCA Ha 3aBOJaxX CTallMOHapHOTO TuMna (puc. 6.4).

PacuerHas BmectuMocTh ckiana (V) 3aBUCHUT OT CYTOYHOTO pacxoja
MarepuanoB (Qc.) 1 HOPMATUBHOIO 3araca XpaHeHus (n3 CyT), ONpeAeIsieMOro
JATbHOCTBIO MIEPEBO30K 3aMIOJIHUTENS.

V=Qc*ns

CornacHo CTpOUTENbHBIM HOPMaMm M IpaBUJiaM, HOPMaTHUBHBIE 3amachkl Ha
ckiagax [[B3 mnpuHMMarOT B 3aBUCHUMOCTH OT JalbHOCTH PACIOJIOKEHUS
KaMHeapoOuIbHBIX 3aB010B (K/I3):

nipu ganbHeM paccrosinuu (1000 km) -30 cyT;

ripu cpeanem (500 km) — 20 cyT;
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ripu 6mm3koMm (50 -100 kM) - 8 cyr.

3Has HOpPMY 3araca MaTepualoB, PACCUMUTHIBAIOT THIl CKJIaJa W ILIOIIA/b,
KOTOpPYIO OH 3aHuMaeT. Haubosnee cnoxxusimu Ha [{B3 siBisitoTest ckiaibl 1IEMEHTa,
€ro pasrpyska, ojada Ha CKJIaJ U B JO3UPOBOYHO-CMECUTEIBHBIN 1IEX.

10

21230 9 112

N

Puc. 6.4. CunocHo-KoJbLIEBOM 16000 8~ g #
CKJam: 1 1° I

1 — npueMHsI#i OyHKep;
2 — JIIOK MOABEMHHUKA,; 7
3 — Oypodpe3epHbIi
PBIXJTUTEND;
4 — nyAbT ynpaBlieHus,
5 — norpy3uyuK ruiatGopMsl; 3
6 — ranepesi IEHTOYHOIO 2 &
KOHBelepa; 7 — CUIOCHI; 1
8 — KOBLIOBBIH 3JI€BATOD; ik N
1
9 — HaOCHJIOCHOE OTHEJIEHHUE; 24 7 7|fzooo
10 — pyyHas Tans; 7716
11, 16 — neHTOYHBIE ) 15880 7400 8710
KOHBeWepHl; 2750 "
12, 13, 14 — ranepes |-+I 1 19
JIEHTOYHOTO KOHBEWEPa,
15 — nmoncunocHoe
TIOMeINeHHe; =T g
17 — Bubparop; g
18, 19 — pacnpenenuTeabHbIE ' i
KOHBEHEpBI. I_

1

i |

! 13
| H— 14
I

L — 15

V/ 7777

5000

15880 7400 8710

Crnaowvl yemenma.

[TpaBuIbHO OpraHU30BaHHOE XPaHEHHE IIEMEHTA U ero repeMenieHue Ha [[b3
OKa3bIBAIOT 3HAYUTEIBLHOE BJIMSHHE Ha ce0ECTOMMOCTH OCTOHHOM CMECH. DTO
OOBSICHSIETCS BBICOKOM CTOMMOCTBIO IIEMEHTA: OHa COCTaBJIIeT OKoilo 75 %
OT O0IIIel CTOMMOCTH HEOOXOAUMBIX MaTEPHAIIOB.

Ha xaxnyro mapTturo 1meMeHTa JJjIsi TMOTpeOHTeNs IMpujiaraeTcs 3aBOJICKOMN
nacropT. XpaHeHHe [eMEHTa CJIeAyeT OCYIIECTBIISATh CTPOTO MO COPTaM: 3TO JaeT
3HAYMTENIPHBIM AKOHOMHYECKUH 3(P¢eKT, Tak Kak IpPU CMEIIUBAaHUU COPTOB
MIPUXOJIUTCS BECTU pacyeT Ha HUBIINKI COPT.

Ckraackoe X035HUCTBO JOJDKHO OBITh OPraHM30BaHO TaKUM 00pa3oM, YTOOBI
KaKJIBI COPT M MapKa IIEMEHTa C yKa3aHHEM 3aBOJa-U3TOTOBUTENS XPaHUINUCH B
OTJICNIbHBIX OYHKEpax WIIM CHJIOCAaX CKIIaaa.

Cxkraasl eMeHTa MOoAPa3ASIAIOT Ha:

KalUTaIbHBIC CKJIQIBI-3JIEBATOPHI, BHITOJIHEHHBIC U3 CTAIN M KeIe300eToHa
(cunochl);

WHBEHTapHbIC COOPHO-Pa300PHBIC; MEPEIBUKHBIC.

CkJ1anbpl IEMEHTA TaKXKe PA3IudaroT IO CIOCOo0Y MepPerpy30UHbIX YCTPONCTB:
MeXaHW4YeCKue (JICBATOPHI, IITHEKH ) U C THEBMATHYECCKHUM IEPEMEIIICHUEM.

Kongetieps! (1aske 3aKpbITBIE KOXKYXOM) He 3((EeKTUBHBI M3-3a NBUICHHUS U
MOTEPh IEMEHTA U UX HE PEKOMEHAYeTCs UCIoNb30BaTh Ha 1[B3.
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CoBpemeHnHbI 3(PpheKTUBHBIA U 00Jiee IKOHOMUYHBIN CMOCO0 XpaHEHUs
[IEMEHTa — B CTAJIbHBIX CUJI0CAX [WIMHAPUYECKOTO THIIA.

i
VA
TN |~ B
i TR
il

Puc. 6.5. UHBeHTapHBI
TIPUTPACCOBBIM CKJIAJ LIEMEHTA
emkocTbio 200 T:

| — necTHuua; 2 — TpYOa;

3 — ¢punbTp; 4 — CUIOCHI;

5 — aspoxenob;

6 — BeHTHIIATOP; 7 — 3NEBATOP; J LU |
8 — Tpy6a [uist 3arpy3Ku - : Ity
CHJIOCOB; 9 — 3aTBOD; 4 A

10 — npueMHBI# OyHKep Ans
pa3rpy3Ku aBTOLIEMEHTOBO30B;
11 — cranpHbIE ONOPHI;

i
g YT
I
I |_|:‘

5600
12 — onopHble 13
XeJie300€TOHHbIE TJTUThI; 1" 10
13 — 650K xee306eTOHHOTro
NpUAMKA.

3 7
5 4
\ 12
17880
| s s e s s S S S

Puc. 6.6. UuBeHTapHBI!
TIPUTPACCOBBI CKJIA LEMEHTA
eMKocThio oT 240 no 720 T:

1 — HacocHO-GHIBTPOBOE stce i
rnoMmelneHue; 2 — MHEBMOHACOC;

3 — cobuparenbHbii OyHKep; r

4 — GunbTp; 5 — AOHHBIA

TTHEBMOPAa3rpyXaTeb;

6 — cuitockl; 7 — MOBEpPXHOCTHBIE

Xene300eTOHHBIE OTIOPHEIE TUTUTHI; ) 9 10
8 — duneTpHI W15 06€3BOXKNBAHUSA LT )
CXaToro BO3/yXa;

9 — pyKaBHBIi QUIIBTD;

10 — necTHuua.

300 3300

e 4 1

[IpOMBIILIEHHOCTh BBIMYCKAET CUJIOCHBIE CKJIAbl B KOMIUIEKTE C IMHEBMO-
TPAHCIIOPTHBIM  YCTPOWCTBOM. THUIOBBIE MPUTPACCOBBIE CKJIAQAbl IIEMEHTa
n3roTaBauBaroT BMecTUMOCThI0 200, 240, 400 u 720 T, a aBTOMaTU3UPOBAHHBIE
KPYIIHBIE IPUPENBCOBBIE CKJIa1bl — BMecTUMOCThIO 1100, 2500, 2700 u 4000 T.

CunocHble CKIAIbl COCTOAT W3 OTAEIBHBIX KPYTIBIX CHJIOCOB (0aHOK)
nuametpom 3-10 M, BeicoToM 5-20 M u emkocTbto OoT 100 mo 1000 T KaxIbIi.
Cuiiochl ycTpauBaroT U3 Keye300eToHa, MeTaiuia. KoinuecTBo CUIocOB 3aBUCUT
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OT 00IIel eMKOCTH XpaHEHUs U MAapOK LEMEHTa U u3MeHsiercsa ot 2 no 12. Jlns
yAOOHOM pa3rpy3KH IIEMEHTa JHUIIE CHUJIOCA YCTPAUBAIOT C YTIIOM HakiioHa 55-60
rpaj, a npu NPUMEHEHUH a’palliu - He MeHee 15 rpaf.

B cooTtBercTBUU ¢ knaccudukanueit camux B3, cunocHbie ckinaabl ieMeHTa
TaKKe JENATCA Ha MPUPEIbCOBBIE W MpUTpaccoBbie. [IpHpenbcoBble CHIOCHBIC
CKJIQJIbI MOT'YT OBITh MEepPEBIKHOTO THNA (eMKOCThIO 10 200 T) U CTallMOHAPHOTO
— 10 6000 1. Cpok ciay>kObl TEpeABUKHBIX MPUPEITBbCOBBIX CKJIAJIOB B OJHOM
mecte -1-2 roma. WX MOHTHUPYIOT U3 COOpHOOJOUYHBIX KOHCTPYKIUH,
MPOIOKUTEILHOCTh MOHTaKa — 2-3 Mecdana. JlocTaBky IeMeHTa Ha CKJIaj
OCYIIECTBIISIIOT KEJIE3HOIOPOKHBIM TPAHCIIOPTOM.

[TpuTpaccoBbie ckIaabl IIEMEHTA OBIBAIOT TOJBKO NEPEABUIKHBIMU, EMKOCTHIO
He MeHee 100 T. 3amac 1EeMEHTa Ha CKJIaJaxX TOMOJHAETCS €KEeIHEBHO
aBTOIIEMEHTOBO3aMH. J[TUTEILHOCT, MOHTaXXKa TAaKUX CKJIAJOB — 9-7 CYTOK,
METAJJIOKOHCTPYKIIUM YCTAaHABIUBAIOT HA (DYHIAMEHTHBIC TUTUTHI, YKIabIBAEMbIC
Ha MOBEPXHOCTh 3€MJIH.

Ha puc. 6.5 mokazaH nepeABMKHOM CKJaJ] IIEMEHTA, COCTOSIIMN W3 JIBYX
cunocoB eMKOCThIO 100 T kaxabpiii. CHIIOCH METAIIMYECKUE MEPEBO3ST LIETUKOM
WIM OTACNBHO OT JHUIIA. VX MOHTHPYIOT Ha TpPU OIMOPHBIC XKEIe300€TOHHBIE
IUTUTHL. Y KJIaIbIBacMble Ha TOBEPXHOCTH 3eMJIA 0€3 3ariayOJeHus.

Puc. 6.7. TexHonornyeckue CXxeMsl KOMITIEKCHOM MEXaHM3aLMM BBITPY3KHU, TIOTPY3KH 1
NepeBO3KM LIEMEHTa Ha NPUPeNbCOBbIX CKIanax eMKocThio 6osiee 300 T ¥ npuoGBLEKTHBIX
CKJ1afiax eMKOCTbIO 6onee 25 T:

I — npu KocTaBKe LIEeMEHTA Ha MPUPEIbCOBbIE CKIAAbI 10 XeJIe3HOM 1opore Ha pacCTOsIHUE
1o 500 km; I1 — To xe, Ha paccTosiHue Gonee 500 kM; 111 — npu KocTaBke LIEMEHTa Ha
NMpUOOBEKTHHIE CKJIAJIbl aBTOMOOMISIMHM -LIeMEHTOBO3aMM HEMOCPEACTBEHHO C LIEMEHTHOTO
3aBo/ia Ha paccTosiHue no 100 km;

| — cunOCOBaroH rpy30noabeMHOCTHIO 60 T C NHEBMaTH4ECKOM pasrpy3Koi; 2 — xonnep
rPy30MoABEMHOCTHIO 60 T C NHEBMATUYECKOM Pa3rpy3Koii; 3 — KPHIThIH BaroH C a3pOAHHMILEM
rpy3onoabeMHOCThIO 60 T; 4, 6 — aBTOMOOU/Ib-LIEMEHTOBO3 C MHEBMATHYECKOI Pa3rpy3Koii;
5 — LUEMEHTOBO3-CaMOCBaJT rpy30noabeMHOCTbIO 4 T; 7, 8, 9 U 10 — nproObLEKTHDBIE CKIAAbI
eMKOCTbIO (cneBa HanpaBo) 50-100, 25-100, 50-100 u 25-100 T.

HGMGHT IIOTIPYKAarT B CHJIOCHI N3 aBTOICMCHTOBO30B.
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[Ipu XpaHeHHWH 3HAYUTENBHBIX 3aMAaCOB IIEMEHTAa MOXXHO CTPOUTH OoJjee
MOIITHBIE TPUTPACCOBBIC MEPEIBIKHBIC CHIIOCHBIE CKIIABI (pHc. 6.6), umeronue 4-
6 6aHoK oOwel eMkocThio OT 4*60=240T1 10 6*120=720T.

Cuochl IpeACTaBISAIOT CO00M MeTaIndecKkue OaHKH TUaMETPOM 3 M.

WX mepeBo3sAT LETUKOM, YCTaHABIMWBAIOT Ha (yHIaMEHTHBIC IUIMTHI W3
cOOpHOrO keIe300eToHa, YKIIaIbIBaeMble Ha 3eMilto 0e3 3arnyOnaeHus. Boeirpyska
LIEMEHTa ITPOU3BOAUTCS ITHEBMOHACOCAMH MM SPIU(PTaMH.

Puc. 6.8. [epeaBuxHoi
CKJIaJ LEMEHTa

TEeXHOJOTrNYECKUE CXEMBbI BBIT'PY3KH, TIOTPY3KHU U TIICPECBO3KU NPUPCITBCOBBIX

CKJIaJlaX IMOKa3aHbl HA PUC. 6.7.

| = ;

Puc. 6.9. Pasrpy3ka 1LieMeHTa 13 KPbITOTO
BaroHa ¢ UCIoJib30BaHHWEM BCacChIBalolLIe-
HarHeTaTe/JbHOM YCTAHOBKM:

1 — BaroH; 2 — BcachIBaIOLIMH
MaTepuaionpoBon; 3 — GUakTp;

4 — ocapuTenNb; 5 — 3aTBOP OCaUTes;

6 — BUHTOBOI Hacoc; 7 — HarHeTaTeJIbHbIN
TpybonpoBo; 8 — ocanuTenbHas Kamepa
(pacxomHbiit 6yHKep); 9 — GUNBIP;

10 — Bakyym-Hacoc.

OCHOBHBIMH ~ T€XHUKO-3KOHOMUYECKHUM
LIEMEHTA SIBJISIIOTCS

YHUCJIO CHIIOCOB;

BMECTUMOCTH (EMKOCTbh) CKJIaJ0B:

r'0JIOBOI IPY30000pOT;

yZeJbHbIE SHEPrO3aTPATHI:

TPYJIOEMKOCTh XpaHeHus | T nemMeHTa.

Jinsg  NOpOXHBIX OpraHu3auvi Ipu

Cxaruift BOAYX

Puc. 6.10. XKenesHonOpOXHbIA
BaroH-11eMEHTOBO3 C [THEBMAaTUYECKOM
pa3rpy3Koi:

1 — a3poNIOTOK C NNOPUCTOM
NEpPEropoiKoi; 2 — CMOTPOBO#

JIIOK C KPBILIKOI#A; 3 — 3arpy304HbI
naTrpyook; 4 — LuMcTepHa;

S — pa3rpy30y4yHBbIit MaTpybokK

C IpOCCENIbHBIM KPaHOM;

6 — iponyBo4yHas (opcyHKa.

N XapPaKTCPpUCTHKAMH CKJIaJ0B

HEOONMpIMX paboTax ymoOeH

MEePEIBUKHON CKJIaJ] IIEMEHTa BMECTUMOCTBIO 25 T (puc. 6.8).
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Takoi cknag MOAXOAUT IMPU CTPOUTEIBCTBE CEIBCKOXO3AMCTBEHHBIX JOPOT
HUBIIMX TEXHUYECKUX KaTeropuil M Ha3bIBaeTcs MpUoOBEKTHBIM. Ero 3arpyxator
13 aBTOLIEMEHTOBO30B C ITHEBMAaTUYECKOU pas3rpy3Koi.

Cxnaza coCTOUT M3 HWIIMHAPUYECKON IIUCTEPHBI 2, YCTAHOBICHHOM MO YTIIOM
7 rpagycoB K TOPH30HTY M MEPEIBUKHOIO Kommpeccopa 1 (poTalMoOHHOTrO
BaKyyM-KOMIIpECCOpa C MPUBOJAOM). Y UUCTEPHBI HMEETCS a’poAHUHE U
CHeUalbHOE Pa3rpy304HOE YCTPOMCTBO 3. A3pOIHHUIIE NPEACTABISIET COOOM 1Ba
asposiotka. Ilepememaror TakoW CKIAaI-LUCTEPHY B IIpULIENIE K I'PYy30BOMY
aBTOMOOWIIIO WJIU TATady.

Pasrpy3ky neMeHTa M3 KpBITOIO BaroHa MPOU3BOAAT YCTAHOBKAMH
BCACBIBAIOLIEI0 U BCAChIBAIOIIIE-HArHETATEILHOTO IeUCTBUS (puUC. 6.9).

KpbITbIE BaroHBl UMEOT MHOTO HEJOCTATKOB: IIPU MEPEBO3KE B HUX LIEMEHTA
o0Opa3yrorcs OOJbIINE MOTEPH, YBEIMYMUBAETCS BEPOSTHOCTh €TO YBIAKHEHUS,
JOBOJIBHO CJIOXKHAs MEXaHU3ALMS Pa3rpy3Ku. YUUTHIBas BBICOKYIO CTOMUMOCTb U
neUUUT UEMEHTa, MO-BUJIMMOMY, OT 3TOro crnoco0a MepeBO3KH CIeAyeT
OTKa3aThCHl.

| 2 3 @’ y

K notpebureno
—

6

Puc. 6.11. [THeBMaTU4YEeCKMi# BUHTOBOM Hacoc:

| — anexTpoaBuraTesb; 2 — NpUeMHas Kamepa; 3 — KOHCOJIbHBIH HArOPHBIN LIHEK;
4 — cMecuTeNbHAsA KaMepa; 5 — MaHOMETD; 6 — KOJUIEKTOp MOa4yM CXKATOro BO3YXa;
7 — CMOTPOBO¥ JIIOK.

bonee »ddexTuBHBI  BaroHBI-IMCTEPHBI BMECTUMOCTBIO 60 T ¢
MHEBMOpa3rpy3koil 1memenra (puc. 6.10). IlpuHumn peicTBUST OCHOBAH Ha
CBOICTBE a’3pUPOBAHHOTO IIEMEHTA «BBITEKAThY U3 IIUCTEPHBI OJJOOHO KUIKOCTH
U JlaJiee B CTPYyE CXKATOTO BO3AyXa MEpPEeMeNIaThes o TPYyOOpoOBOAY B CKIIA/I.

JlocTaBka aBTolieMeHTOBO3aMHu 3(dekTuBHa Ha paccrossHue a0 300 KM.
ABTOLIEMEHTOBO3 — 3TO ILHUCTEPHAa C MMHEBMOPA3rPy3KOU, yCTAaHOBJEHHAs Ha
IIACCH TPY30BOTO ABTOMOOWIISI HJTM aBTOIIPHIIETIA.

[IpyHIMIT OEWCTBUST aBTOLEMEHTOBO3a C ITHEBMOPA3TPY3KOHW COCTOUT B
Pa3phIXJICHUM [IEMEHTa CKAThIM BO3yXOM, MPOHUKAIOIIUM B IUCTEPHY Ye€pe3
MOPUCTYIO MEPETOPOJKY a3pOyCTPOMCTBA, MEPEMEIIEHUH €T0 M0 a3POYCTPOICTBY
K pa3rpy304HOMY NMaTpyoOKy ¥ TPaHCHOPTUPOBAHMUHM IO LUIAHTY U TPyOOHpPOBOIY
MOJ JIEMCTBHEM CXAaTOTO BO3JyXa Ha CKIaal B Cwiochl. lmerorcs
aBTOLIEMEHTOBO3bI, KOTOpPbIE MOTYT MPOU3BOJUTH CaMO3arpy3Ky cO CKJaja
LIEMEHTA.

K BHyTpu3aBOACKOMY TpaHCIOPTY IIEMEHTa OTHOCAT HHEBMOBUHTOBBIE
HacoChl M TOJbEMHUKH, HUCHOJb3yEeMblE€ [JISi TPAHCHOPTHUPOBAHUS LEMEHTA IO
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Tpy6aM. JlalbHOCTh MOJaYM B CyMMe 10 ropu3oHTanu u Beprukaiu — 200-400 m,
BbIcOTa noaauu - 20-36 m.

[TueBMOBUHTOBOI Hacoc (puc. 6.11) ycTaHaBIMBAIOT MOJ CHJIOCOM, OTKYJa
a’pUpOBAHHBIM ILIEMEHT NOJ JEeWCTBUEM COOCTBEHHOM MacChl IOCTYINAET B
MPUEMHYIO KaMepy. 3J1eCh OH 3aXBaThIBAETCS ObICTPOBPAILAIOIIMMCS HAIOPHBIM
HIHEKOM M TOJIAETCS B CMECUTEIIBHYIO KaMepy. B 3Tol kaMepe ecTh coruia, yepes
KOrOpbI€ OT KOMIIpECCOpa MOCTYIAET CKAThIA BO3AYX, OH Pa3pbIXJIAET LIEMEHT U
nepemeniaer ero k norpedutento. K BHYTpU3aBOJACKOMY TpPaHCIOPTY OTHOCST
KaMEpHbIE HACOCHI B a3pOxkKenooa.

\ : )
G e TP ey
e ———= = .
Puc. 6.12. A3poxeno6: + 11
1 — MacI0BONOOTAENUTEND; 2 — BEPXHSIS -~
4acTb a3poxenoba; 3 — nopucras 7 6 [~ 4
neperoponka; 4 — cWioc; 5 — HUI030BOMH

3aTBOp; 6 — bwIbTP; 7 — KOMITPECCOP.
f 5

Adpokennod  mpeacTaBiasieT  co0oMl  TPyOOMpOBOJ  MPSMOYTOJIHLHOTO
CEUYCHUS,COCTABIICHHBI M3 JBYX KOPOOOB — BEPXHETO H HWKHETO, MEXIy
KOTOPBIMH TTOMEIIICHA BO3YXOMPOHUHAEMAass MUKPOIIOPUCTasl KepaMHIeCKas UiIu
Msarkas neperopoaka (puc. 6.12). B HmwkHHUH KaHau, SBISIONIMICSA-
BO3JIYXOIPOBOJIOM, HArHETAIOT CXKAThIH BO3AYX, @ B BEPXHHH (TPaHCIOPTHBIN
JIF0K) Yepe3 3arpy304yHbIi NaTpyOOK MOIA0T IEMEHT.

HacpllieHHbIii  CKaTbiIM  BO3JYXOM IIEMEHT, MIPOXOJd Yepe3 MOPHUCTYIO
NEPEropoIKy, MPUOOpPETaeT TEKy4ecTh M  TepeMeliaeTcs 10  JIOTKY,
YCTAHOBIICHHOMY K TOPHW30HTaJbHOM IUIOCKOCTH MOJA YyIJIOM 5-7 Tpagycos.
Heob6xonumoe naBnenue niis tpancrnoptupoBanus nemenrta 0,005 Mla.

Tema 6.3. TexHOJIOTHA PUTOTOBJIEHHUS IEMEHTOOETOHHBIX cMeceil 1
PacTBOpPOB

Texnonoeus npueomosieHus yemeHmooemoHHbIX cmecell.

TexHOMOrH4eCKUd MpoLecCc BKIIOYAET MPUEMKY U XPAHEHUE HCXOSHBIX
MaTepHalioB, MOJa4y UX B OETOHOCMECUTEIBHBIN II€X 3aBOJA, MPUTOTOBICHUE U
BbIJIa4y CMECH TTOTPEOUTEIISAM.

[IpuroroBienne cMeceil — OCHOBHOW TeXHOJOTrHueckui mpoHecc Ha [1B3.
OH COCTOUT U3 CICAYIOIIUX OTIEPaIHii:

COPTUPOBKA KAMEHHBIX MaTepUaIOB Ha (QpaKIInU;

JIO3UPOBAHNE KAMEHHBIX MAaTEPUAJIOB U NIEMEHTA;

NepeMEelIMBaHUE KAaMEHHBIX MaTepuajloB C LEMEHTOM, BOJOW WU
XUMUYECKUMU J0OABKaAMHU.
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Ha  crpoiikax  moayyunud — OPEUMYIIECTBEHHOE  pacHpOCTPAHEHHUE
CTal[MOHAPHBIE YTEIICHHbIE OETOHOCMECHUTENIbHBIE 3aBO/bl OAIIEHHOTO THUIA C
[IPUPEIBCOBLIMU CKJIaJaMU 3aII0JIHUTEICH U LIEMEHTA.

CranuroHapHbIE€ 3aBOJBI COOPYKAIOTCS CTPOUTEIBHBIMUA OpPraHU3ALUAMH I10
TUIIOBBIM MTPOEKTaM, pa3padO0TaHHBIM Ha OCHOBE KOMILJIEKTOB TEXHOJIOTHYECKOTO
000pyA0BaHMs, BBIITYCKAEMOTO MAIIMHOCTPOUTEIbHBIMU 3aBOJaMHU.

B xommiekT 060pynoBanusi 0ETOHHOTO 3aBOJIa BXOJIAT:

YCTPOMCTBA I IpUeMa UCXOAHBIX MAaTepUAJIOB;

pacxoaHble OyHKepa, coaeprKallue KpaTKOBPEMEHHBIN 3amac MaTepHalioB;
JI03UPOBOYHOE 00OPYI0BAHUE;

CMECUTEIIN U YCTPOMCTBA JUIA 110JJa4l TOTOBOM CMECH.

Ha puc. 6.13 noka3ana texnonorudeckas cxema 1{b3.

Hcxoanpie MaTepHalibl EPEMENIMBAIOT B OETOHOCMECUTENSIX HUKIMYECKOT O
U HeOpephlBHOTO  JAeicTBus. [NaBHBIA  MOKa3aTellb  OETOHOCMECHTENs
UKIUYECKOTO JIeUCTBHUSI — 00bEM TOTOBOTO 3aMeca, a HEMPEPbIBHOTO JIEUCTBHUS
— IPOU3BOJAUTEIBHOCTH 110 TOTOBOM CMECH.

" T

Puc. 6.14. KommnoHoBka uexos 1{1B3

B BEPTHKaJIbHOM TUIOCKOCTH:

\ 4 a — BEpPTUKaJIbHasi ONHOCTYNEHYaTas;
6 — maprepHasi ABYXCTyNeH4yaTasi;
1 — IEHTOYHBIH TPAHCIIOPTED;

2 — pacxonHbIi OyHKep;
3 — no3aTopsl; 4 — 6ETOHOCMECHTED;
5 — HaKOMUTENIbHbIA OYHKED C 3aTBOPOM.

I
=
“
—a
LiemenTonposon

Y cmecuteneil NUKIMYECKOTO JIEMCTBUS MPOLECC MPUTOTOBICHUS CMECH
IpeACTaBIseT COOOH MKII MOCISA0BATEILHO Yepeayomuxcs onepanuii [Ipu atom
JO3UPYIOT MO Macce€ OIpENCICHHbIE 103l KOMIIOHEHTOB CMECH, COOTBET
CTBYIOIIHE BMECTUMOCTH cMecuTena. OTa03upoBaHHbIE MaTepUAIIbl OCTYNAIOT B
CMECHTEIb, TJI€ OHU CMEIIUBAKOTCS CTPOr0 YCTAHOBJIEHHOE BpEMSI.

B ycraHoBKax HENpepbIBHOIO JCWCTBUS  ONEpalik  JO3UPOBAHMS,
CMEIIIMBAaHUS W BbIJJaYd TOTOBOM CMECH COBEPILIAIOTCS OJHOBpeMeHHO. CMech
OTJ0. 3MPOBAHHBIX KOMIIOHEHTOB HEMTPEPBIBHO MOCTYIAET B CMECUTEIb, T/IE TIEPE.
MEIIMBACTCS YCTAHOBJICHHOE BpPEMSI W HENPEPHIBHBIM MOTOKOM BBIXOJAWUT W3
CMECHUTEJIS.

JInsi  TMpUTOTOBIICHHUS JKECTKUX CMmeced (C HHU3KUM BOJOIIEMEHTHBIM
OTHOIIICHWEM) TIPUMEHSAIOTCS CMECHUTENIM TPUHYJIUTEIBHOTO JACHCTBUS U
BHOPOCMECHTENI TIPOU3BOIUTEILHOCTRIO 6, 7 u 8,5 M3/4. [IpogomKuTEeIbHOCTD
IIepeMEeIINBaHUS 3aBUCUT OT EMKOCTH OETOHOCMECHUTEIS M COCTABIISICT, HAIIPUMED,
s emkoctr 300 1 — 60 ¢, a nua 1600 1 -150 ¢c. HopmatuBHBIMU JJOKYMEHTAMHU
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JOITyCKaeTCsl JO3UPOBAHHUE TOJIBKO MO Macce, MpUYeM MOTPEUIHOCTh HE JOJHKHA
npeBbIATh +- 2% 1715 eMeHTa U BOAbI U +3% 111 3a10JIHUTENEH.

[lo xomnoHoBke o0opyaoBaHus paznuyaroT [{b3 GameHHoro u mapTepHoOro
tuna. Ha puc. 6.14 npuBenensl ux cxeMbl. Ha puc. 6.15 man pa3pe3 0eTOHHOTO
3aBojia OaIIeHHOro THUIIA.

D¢} PexTuBHOCTD MEPEMEIINBAHMS CMECH 3aBUCHUT OT psiAa (pakTopoB, cpeau
KOTOPBIX Ba)KHOE MECTO 3aHUMAET CIIOCO0 MepEeMEIINBAHMUS.

[IpumensitoT Tpu cnocoda nepeMenuBanus: cBOOOJHOE (TPaBUTALMOHHOE),
NPUHYAUTEIHHOE U BUOPAIIMOHHOE.

[Tpu cBoGOAHOM crIOCO0€ KOMIIOHEHTHI CMECH, 3aXBaThIBaEMbIC JIOMACTIMH,
YKpEIJICHHBIMH Ha BHYTPEHHUX CTeHKax OapabaHa, HEMPEpPHIBHO MAgaloOT C
BBICOTHI. [[0CKOJIEKY MUHEpaAIBbHBIE YaCTHUIIBI CMECH UMEIOT pa3HbIe KPYIMHOCTh U
Maccy, TO MPH UX MaJCHUN BOSHUKAIOT UMITYJIbCHI HEOJIMHAKOBOW KMHETUYECKOU
SHEPTrUH, YTO 00YCIOBINBAET XOPOIIIee KaueCTBO MEPEMEIINBAHNS.

5
]

Puc. 6.14. KomnoHoBka uexos 113

B BEPTHUKaJILHOM TUIOCKOCTH:

\ 4 a — BEPTHUKaJIbHAsA ONHOCTYNEHYaTas;
6 — naprepHas ABYXCTyleH4Yaras,
1 — NIEHTOYHBIA TPaHCNIOPTED;

2 — pacXOoHbIi OYHKep;
3 — no3aTopsl; 4 — 6ETOHOCMECHUTED;
5 — HaKOMUTENbHbIA GYHKEp C 3aTBOPOM.

|E
—{]
= w
—
liemexTonposon

Puc. 6.15. BeToHHbI# 3aBoa GalIEHHOrO TUMIA:
1 — Gak wis Boabl; 2 — IEHTOYHBINM KOHBeep;
3 — GyHkKep 3anonHuTenei; 4 — 103aTopbl
3anoJHUTENeH; 5 — GeTOHOMeaNnKa;

6 — no3arop ueMeHTa; 7 — GyHKep LeMEHTa.
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B cmocobe mnpuHYAMTENBHOTO TMEpPEMENTUBAHUS KOMIIOHCHTHI CMECH
MIEPEMEIIAIOTCS 10 00JIee CIIOKHBIM TPACKTOPHUSM, BBI3BIBACMBIM WHTCHCHUBHBIM
BpamieHuem Jjomnacteil cmecutens. [Ipu Takom crocoOe JOCTUTaeTcsl Xopollee
KaueCTBO NIEPEMEIIMBAHUS YKUIKIUX CMECCH.

B cnydae BuOpomepememmBaHMs KOMIIOHEHTBI CMECH ITOJBEPTarOTCs
BUOpupoBanuio. [Ipu 3TOM CMeCh TOJ BIMSHHUEM THKCOTPOIHBIX IPOIECCOB
MEPEXOAUT B pa3zkKMkKeHHOe cocTosiHue. [loaToMy BHOpomepeMemunBaHue TaXhb
OYEHB JKECTKUX cMecell 00ecreynBaeT uX OJHOPOTHOCTb.

BuOpanus B 7aHHOM crioco0e MOKET co3JaBaThCsi caMMM OapabaHOM cMe.
Curensi, muOO €ro BUOPHPYIONIMMH JIONACTAMH. VHTEeHCH(UKAIUSA TEePEMb.
IIWBAaHUS  CMECH  JOCTHUTAeTCs TakKe BHOPHUPOBAHMEM C  IOMOIIIBIO
BMOHTHUPOBAaHHBIX B MEIIAJIKY BUOPATOPOB.

B pesynapraTe BHOpONEpEeMENIMBAHUS IPOYHOCTH IIEMEHTOOCTOHA IPHU
ckatuu nosbiaercst Ha 20-25 %, npu uzrude - Ha 10-20 %.

3HAYUTEBHYIO POJIb B JIOCTHKCHUHM KadecTBa IEPEMEIIMBAHUS HIPACT
MI0CJIEIOBATEIIBHOCTH IMOa41 KOMIIOHEHTOB:

BHAYaJIe MMePEMEIINBAIOT MMEOCHB C YaCThIO BOJIBI;

TI0CJIC X MPEABAPUTEIIBHOTO ITEPEMEIITUBAHNS BBOJIST IIEMECHT;

3aTeM MOJAI0T OCTABIIEECS KOJIUYECTBO BOIBI.

Paznnunbie XumMuuyeckue q00aBKHM BBOJAT C BOJOW. [IpogoInKHUTEIBHOCTH
NepeMEIINBAHMsI COKpaIlaeTcs, €Cld BHadaie IIe0eHb, TECOK M IIEMEHT
NEpPEeMEIINBAIOT CYyXHUMHU, & TIOTOM JJOOABIISIOT BOJY.

Ecnu nponomkuTenbHOCT epeMeniuBanus OyaeT ymenbiatbes Ha 10 % u
00JIbIIIe, MPOYHOCTH IIEMEHTOOETOHA 3aMETHO CHU3UTCH.

JIist mosTydeHus: KaueCTBEHHOM CMECH TMpPH HUCIOJb30BAHUM 3alOHUTENEH
MenKon (ppakiuy BpeMs nepeMeninBanus yBeanunparoT Ha 20-30 %.

IIpucomoenenue yemenmobemonHot cmecu 8 A8mMobemoHOMeWanKkax 6 nymu.

B HeKoTOpBIX clTydasx Mpu MaJIbIX 00BbeMax paboT IEMEHTOOETOHHYIO CMECh
MO>KHO TOTOBUTH B aBTOOETOHOMEIIIATKAX B MYTH WJIM HEIIOCPEICTBEHHO HA MECTE
ee ykiaaku. B atom ciyuyae [1b3 npeBpaiiiaeTcs B 3aBO/IbI 110 I03UPOBAHUIO TOJIBKO
cyxoit cmecu. Coxpanstorcs Bce y3ibl [{B3. Ho mpu 3ToM OTCYTCTBYIOT MEILIAJIKK
B CMECHUTENSIX: OHU TOJBKO JO3UPYIOT KOMIIOHEHTHl OETOHHON CMEcCH.
OTtno3upoBaHHas CMeCh MOJIAETCs B aBTOOETOHOMEIAIKU. [Ipon3BoIuTEeILHOCTD
JIO3UPOBOYHOM YCTAHOBKH CYXOM cMecH 0Koj10 40 m3/4.

IIpucomosnenue cmpoumenbHvlX pacmeopHbvIX cmecell.

[Ipu HeGompION TOTPEOHOCTH B OETOHHOW CMECH WM HEO0OXOIUMOCTH
MPUTOTOBJIICHUSI U3BECTKOBBIX  CTPOUTEIBHBIX PACTBOPOB  IIesIecO00pa3HO
MPUMEHSITh  YHUBEPCATbHYIO  OETOHOPACTBOPOCMECHTEIBHYIO  YCTAaHOBKY
HEMpephIBHOTO JercTBUs (puc. 6.16).

Tpancnopmuposanue 6emoHHbIX U PACMBOPHBIX CMeCel.

C IIb3 cMecu mOCTaBISIOT TOTPEOUTENIIM aBTOMOOWMIISIMH-CAMOCBAJIAMH,
aBTOOCTOHOCMECUTEISIMA WJIM  aBTOOeTOHOBO3aMM. Ilpu TiepeBO3ke cMech
3aIUIIAIOT OT JIOKIS, BBICYIIMBAHUS, a TaKXKE OT BO3MOXXHOCTH BBITCKAHUS
IIEMEHTHOTO pacTBopa. [Ipm mepeBo3ke cMecw Ha NMadbHUE PACCTOSHUS W TI0
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IUIOXOM J10pore CMech paccilauBaeTcs, IOITOMY MOABUKHBIE CMECH B
TPaHCHOPTHBIX CPEACTBAX, HE UMEIOLUX MOOYKIAEHUS, NepeBo3AT He aanee 10 km
10 XOpouIier nopore u 10 3 kM — 1o mwioxoi. KpaiiHe HexxenarenpHa epeBo3Ka
OCTOHHBIX cMeceil (0COOEHHO MOJIBMXXHBIX) B aBTOcaMmocBaiax. B aToMm ciydae
MIOMHUMO paccilauBaHus MPOUCXOAUT PACIUIECKUBAHUE CMECH Yepe3 OOpT, a TakxKe
BBITEKAHUE Yepe3 LIENH 3aJIHEr0 OOpTa MEJIKMX KOMIIOHEHTOB CMECH U, IIaBHOE,
HanOoJiee IEHHON KOMIIOHEHTBI CMECH — LIEMEHTHOT'0 MOJIOKA.

Crnan apobiieHoro rpanisa

H3secTKoBOE MONOKO

Puc. 6.16. Cxema IIB3 ¢ npHToTOBNIEHHEM CTPOHTEIBHOTO PACTBOPA:

| — OXHOKOBINOBHIi MOrPY3YHK; 2 — 3arPY304YHOE YCTPOIHCTBO; 3 — MIEHTOYHEIH TPaHCIIOPTED;

4 — pacxoaHbi OyHKep rpaBud (webHn); 5 — pacXonHbIM 6aK Boabl, 6 — LeHTPObEeXHBIH HAcoC;

7 — aBTOLIEMEHTOBO3; 8 — pe3epByap BoIkl; 9 — apTocamocsan; 10 — pacxoIHEI OYHKep LIeMEeHTa;
11 — wHek; 12 — HAKMOHHBIA LIHEK AJIS MOAAYH LieMeHTa; 13 — npueMHkIii 6yHKep LeMeHTa;

14 — GeToHOCMECHTENbHENH 11eX; 15 — moTok; 16 — 6eToHOCcMecHTeNb; 17 — pacTBOpOHACOC;

18 — BuGpocuTO; 19 — MoTOp-penykrop; 20 — nepeMeluaomasca Kapetka; 21, 26 — nobyaurens
BMHTOBOTO THIIA; 22 — 3a00pHBIi QINETP; 23 — eMKOCTb NS MIpHEMa N3BECTKOBOIO TECTA,

24 — Hacoc-po3aTop; 25 — dunerp; 27 — peseppyap; 28 — 31eKTpOABUIaTENb.

Puc. 6.17. ABTOGeTOHOBO3: Puc. 6.18. ABroGeToHOCMECHTENL
1 — KpbILIKa; 2 — Ky30B; 3 — WApHUP;
4 — pama.

[IpakTrka TOKa3bIBaeT, YTO MPH HEOJATOMPUATHOM COUYETAHWU (PAKTOPOB,
BIIMAIONIMX HA YTEUKY OCTOHHOI cCMecH (BBICOKAas MOJBMXHOCTh CMECH, IIIOXUE
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JOPOTH, U3HOUIEHHBIE Ky30Ba), MOTEPU CMECHU NPHU MEPEBO3KE ABTOCAMOCBAIAMU
MoryT aocturats 3-3.5 %.

IlepeBo3ka Ha OoJIbLLIME PACCTOAHMS TPEOYET MPUMEHEHUs TPAHCHOPTHBIX
CPEJICTB, MPEJOTBPALIAIOLIMX PACCIOCHUE M TOTEPU — aBTOOETOHOBO30B C
OOYXJIEHHEM U aBTOOETOHOCMECUTENIEH.

W3BecTHBI 1Ba TUNIAa OETOHOBO30B: C IPABUTAIIMOHHBIM U MPUHYIUTEIbHBIM
MOOYXICHHEM.

VY mnepBbIX UMeETCsl YIJIMHEHHBIM Bpalaroniuics 6apadaH, oCh BpaIllCeHHs
KOTOpPOTO  MOXET TmoBopauuBatbcd. [loOyxaeHue mepeBO3MMON  cMecH
MIPOUCXOJIUT MpHU BpalleHHH OapabaHa, a pa3rpy3ka — IyTeM ero ONPOKU]IbIBAHUS
(puc. 6.17).

Puc. 6.19. ABT06€TOHOBO3 C NMPUHYAUTENbHBIM NMOGYXIECHUEM:

a — B pa6ote; 6 — B TPAaHCITOPTHOM IOJIOXEHUH; | — CMECUTENBHBII armapar; 2 — pama
OapabaHa; 3 — ruapaBIMYECKU NPUBOL; 4 — pa3rpy304yHasi BOPOHKa; 5 — paboyas
rutomanxa; 6 — 6a30BbIit aBTOMOGWIb; 7 — TMAPABIMYECKHE LMTMHAPHIL.

Bpamenne cmecurensHoro Oapabana c¢ dactoroi 3-4 0o0/MUH B MyTH
npesoTBpaliaeT paccioeHue cmecu. llpu s3ToM BMmecTHMOCTh OapabaHa
ucrnonb3yroT Ha 80%.

Kak ykaspiBasioch B  aBTOOETOHOCMECUTENH  (aBTOOETOHOMEIIAIKH)
HCIIOIB3YIOT JIJIS MPUTOTOBJICHUST OETOHHOM CMecH B IyTH clienoBanus ot 11b3 1o
Mecta yknaaku. Ha 1[B3 ux 3arpyxarT OTI03UpOBaHHBIMU YaCTSMH CMECH U BO-
nou (MId BOIOM ¢ XMMHYECKUMHU J00aBKaMH).

OTU K€ MAIIUHBI, KOTOpble MO KOHCTPYKIIMM HE CJOXKHEE OOBIYHBIX
0eTOHOBO30B C MOOYXJIEHHEM, MOTYT CIYXKUTb KakK JUIsl JOCTAaBKH TOTOBBIX
cMeceil, Tak U IJi1 NEePEBO3KU OTJO03UPOBAHHBIX CYXHMX KOMIIOHEHTOB CMECH Ha
JaTbHUE PAcCTOAHUS (JaTbHOCTh MEPEBO3KU CYXUX KOMIIOHEHTOB MPAKTUYECKU HE
OrpaHUYEHA).

ABTOOETOHOCMECHTEIh MPECTABIICT COOON T'PaBUTAIIMOHHBIA CMECHUTEINb,
YCTAaHOBIICHHBI Ha mmaccu aBToMoOwmia. OOmwuii BUA aBTOOETOHOCMECHUTENS
MOKa3aH Ha puc. 6.18. ABTOOETOHOCMECUTENh COCTOUT U3:

cMecuTesbHOro 0apabaHa;

3arpy304HO-pacipeieIMTEIbHOI0 YCTPOICTRA;

npuBoia Oapabana;

BOJITHOTO 0aKa ¢ CHCTeMOM MO/Iauu BOJBI;

CUCTEMBI yIIpaBieHus 6apabaHOM.
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[lepememmBanue u NoOyXKJIe€HUE MPOUCXOAUT NMpPHU BpalleHUu OapabaHa 1O
4acoOBOM CTpEJIKE CO CTOPOHBI TpHBoJa. [IoTOKM cMecH HanpaBIISIFOTCS BAHTOBBIMU
JIOMACTSAMH OT 3arpy304YHOr0 OTBEPCTHS K AHUILY. [[J1s1 BEITPY3KH TOTOBOM cMecH
O0apabaH MOBOpaYMBAETCS U CMECh HAMPABISIETCS BUHTOBBIMHU JIOMACTSIMU OT
JTHUIIA K pa3rpy304HOi ropioBuHe (puc. 6.19).

CkopocThlo BpalleHus OapabaHa MOXHO PETyJIMpOBaTh TEMII Pa3rpy3Ku
aBro0eroHocmecutensd ot 100 1 1o 1 M3 B MunHyTy.

[lo 3apyOexXHbBIM JaHHBIM 5SKOHOMHUYECKH ONPABIAHHBIM  SIBISETCS
MpUMEHEHUE aBTOOETOHOCMECUTENEH TpH AaIbHOCTH Bo3kH 20-25 kM. B ycinoBusix
CIIA cuuraetcs 1enecooOpa3HbIM HCHOJIb30BaTh aBTOOETOHOCMECUTENH MpPH
nepeBo3ke 6eronHol cmecu ot LIb3 Ha pacctostHue 60-80 kM.

B Hacrosimiee BpeMsi BBITYCKAIOTCSI OT€YECTBEHHBIE aBTOOETOHOCMECUTENTHU
eMKOCThI0 2,5-3,5 M3 Ha maccu aBromoomieit MA3, KpA3, KamA3.

Ocobennocmu pabomst L[B3 3umoii.

Yacto BO3HUKAET HEOOXOAUMOCTb KpyrjioroguyHod padorel LB3,
pacIIMpeHrs BO3MOKHOCTH CTPOUTH AOPOTU C EMEHTOOETOHHBIM MOKPHITHEM B
3uMHee Bpems. Kpyrioroauunoe ucnosnb3oBanue 1[b3 mo3Bosnser cyiecTBeHHO
MOBBICUTD HCIIOJIL30BAHUE €TI0 TEXHOJIOTUYECKOr0 000pYy/10BaHUS.

st padotsl LIB3 3umoit TpeOyeTcsi mogorpeBaTh KOMIIOHEHTBI CMECH, YTO
crocoOCTByeT 00Jiee MUHTEHCHBHOMY HapacTaHHUIO IPOYHOCTH OETOHA.

3anonHutenu (1ebdeHb, MecoK) JOJKHBI MMETh B MOMEHT 3arpy3kd UX B

CMECHUTENb MOJI0XKUTENbHYI0 Temneparypy (40-60 °C), a Boaga 3aTBOpPEHUsS] — HE
Huxe 25 °C.

Puc. 6.20.
BeToHocMecuTensHas

YCTaHOBKa /Uisl paboThI
3UMOM: %

1 — cucrema
TPaHCIOPTEPOB;

2 — TeIUIOBble PErUCTPHI;

3 — n03aTop BOAKL;

4 — CWJIOCHI LIEMEHTA;

5 — nuTaTenb LEMEHTA;

6 — 003aTOp LIeMEHTa;

7 — TPEXXOOOBOM KpaH;

8 — OETOHOCMECHUTEIID;

9 — npueMHasi BOpPOHKa;
10 — MHOropaKMOHHBIH
[03aTOp PaCTBOPOB
XMUMUYECKHUX N100aBOK;

11 — KOBLUOBBIi 3/1€BaTOP;
12 — KOMKOPBIXTUTEIb;

13 — BubGponuTarenb;

14 — GyHKep 3anoIHUTENEH.

R, M3 uemenTosoza

W3 uementonoza

ill  Bosspar u3 Goitneproii

Haubonbmass  momycTumasi —TeMmrmepatypa CMECH Ha  BBIXOJE W3
OeTOHOCMECHUTEIS B 3aBUCHMOCTH OT BHJIa IIeMeHTa 00bIYHO cocTasisieT 35 °C mpu
MCIIOJIb30BaHUU NOpTIananeMenTa u 25 °C npu UCHO0JIb30BaHUU TITUHO3EMUCTOTO
LIEMEHTA.

Bony n 3anonHuTEnN MOJOrpeBarOT MpU MOMOIIHN I1apa, a HEMEHT MOAAETCs
HENOIOTPETHIM.
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J{nst yCKOpeHUs TBEPJICHUSI CMECU U TIOHWKEHUS TEMIIEPATYPhl 3aMEP3aHUS B
HEE BBOJST PACTBOPHI XJIOPUCTHIX COJIEH.

Taxkum oOpazom, npu npurotoBieHur Ha [[B3 Tennweix cmeceil B 3uMHee
BpeMsi JOOABIISAIOTCS TEXHOJIOTMYECKUE ONEPALMH: BOCCTAHOBJIEHHUE CHIMYYECTH
CMEp3UINXCAd KaMEHHbIX MAaTepHalioB; TOJOrpeB IIeOHsA, IecKa, BOJBI,
IIPUTOTOBJICHUE BOJHBIX PACTBOPOB XJIOPUCTHIX COJIEH.

Cxema yctanoBku 1[|b3 B 3uMHee BpeMs nmoka3aHa Ha puc. 6.20.

Aemomamuszayus mexHoi02udecKux npoyeccos.

Ha coBpemennbix I[[B3  OCHOBHBIE  TEXHOJIOTMYECKHE  OIEpALMHU
ABTOMAaTU3UPOBAHBI.

KonTponupyroTcs cneayronme onepanuy U CBOMCTBA MaTepUaAJIOB:

CKOPOCTH JIBUKEHUS JICHT KOHBEWEPOB; IaBJICHUE CHKATOTO BO3/1yXa;

TEMIIepaTypa MoJI0rpeBa 3UMOM BOJBI, 3aIIOJTHUTENEN U TOTOBOM CMECH;

YPOBHHU 3aM0JTHEHUSI OYHKEPOB U CUJIOCOB;

MAaCChI I03UPYEMBIX U TPAHCTIOPTUPYEMBIX MAaTEPUAJIOB;

BJIQYKHOCTb 3aI0OJTHUTENIEH;

KECTKOCTh WJIH MOJBUKHOCTh MOJYYaEMbIX CMECEH;

BpeMsl M TOCJEIOBATEIbHOCTh BKJIIOUEHUS TPAHCIOPTUPYIOMIMX MAIIUH U
CMECHUTEJIEN.

CreneHp aBTOMATH3allMM 3aBUCUT, MpEXIe Bcero, or MomHoct LB3 wu
UMEIOIINXCS CPEJICTB JJIS €€ peAIU3aLUU.

ABTOMaTH3alMsl TOBBIIAET KA4eCTBO TOTOBOM MPOAYKIMHU Oiaromaps
TOYHOCTH TPOTEKAIOLIETO TEXHOJOTHMYECKOIO MPOLECCa, YMEHBIIAET PUCK €ro
cboeB; obOecneuynBaeT O€30MACHOCTh TpyAda M YIy4lllaeT YCIOBHUS pabOThI
00CITy>KHBAIOIIETO MepcoHaa.

Oxonomuueckas sppexmusnocmo asmomamuzayuu L{b3.

Ona ompexaemsieTcss psaoM (aKTOPOB, W3 KOTOPHIX HamOoOJiee BaKHBIM
ABIIETCS COKpAIICHHE YHUCICHHOCTH OOCITYXKMBAIOIIETO IMEPCOHANA, YTO PE3KO
CHWKaeT (DOH]T 3apIuIaThl.

B o6mieM Bue 3xk0oHOMUS BBIpakaeTcs B BUE (py0./Tom):

z 3 = 31 + J3s + Ay + IcB + I3n — (A + P)Kasr,

rjae J1 — 3KOHOMUS IIEMEHTA;

J3J1 - BKOHOMHUS IIIEKTPOIHEPTUU;M

111 - PKOHOMHUS IIeCKa U I1eOH;

ICB - 5KOHOMUS CKATOTO BO3AYyXa;

J31 - skoHOMUS (HOHIA 3aPILIATHI,

A+P — amopTH3aIMOHHBIC OTYMCIEHUS WM PACXOIbl Ha OOCITYy)KUBaHUE
CPEIICTB aBTOMAaTH3AIIHH;

Kagr- kanuTabHBIC BIOKEHUSI B CPE/ICTBA AaBTOMATHU3AIIHH.

["omoBoit skoHOMUYECKU (D (PEKT OT aBTOMATH3AITIH:

Ora=), 3 — EH * KaBT,

rine En — HopMmaTtuBHBIN KOd(DPUIUEHT CpaBHUTETBHON 3 (PEKTUBHOCTH.

CpoK OKymaeMoCTH KamUTATBHBIX BIOKEHUN HA aBTOMATH3AIIHAIO
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Tasr=Kas1/) 9

Oxpana mpyoa.

[Ipu npuroroBneHun OETOHHON CMECHM HEOOXOOUMO COOMIOAaTh MpaBHiIa
0e30MacHOCTH, yCTaHOBJIEHHBIE /i AaHHoro 1[B3.

JIns 3alUThl OKPY’KArOLIEW Cpeabl OT LIEMEHTHOM M KaMEHHOW MBbUIM BCE
KOHBEWEphbl, a TaKXe IMOrpy30YHO-Pa3TPy30UHbIE Y3Jbl JIMHUNA HEOOXOAUMO
3aKphIBaTh IUIOTHO 3aKPBITBIMM KOXyXaMH, IOAKIIOYEHHBIMM K CHUCTEME
BBITSDKHOW BEHTWISILIUU ¢ PUIbTPAMU. DTO k€ TpeOOBaHUE OTHOCHUTCS U KO BCEM
NO3UPYIOIIUM yCTpoucTBaM. Haj BOpPOHKOW 3arpy3kd CyXMX MATEpUAIOB B
CMECHTEJIE YCTPAUBAIOT BBITSKHOM 30HT. [Ipu TpaHCIOPTUPOBAHNUU CYXUX CMECEN
JICHTOYHBIMHU TPaHCIIOpTEpaMU HEOOXOJMMO YyCTpauBaTh Yepe3 HUX MEPEeXOAHbIC
MOCTHUKH ¢ nepwiamu. [lapoBblie U BO3AyIIHbIE TUHUH, a TAKXKE THEBMAaTUYECKUE
YCTPOKCTBA MOKHO PEMOHTHPOBATH TOJBKO MOCJIE UX OTKIFOUYEHHUS.

Bce wmertanmnuueckue YacTh KOHCTPYKUMHM JIOJDKHBI OBITh  3a3€MJICHBI.
DNEKTPUUECKUE CETH JTOKHBI UMETh aBTOMAaTUYECKYIO 3AIUTHYIO OJIOKHPOBKY.

Tema 6.4. 3aB0ABI M MOJUTOHBI JIJIA H3TrOTOBJECHUSA OCTOHHBIX U
JKeJIe300eTOHHBIX U3AeJTuil

Hasnauenue u xnaccudukaius npeanpusiTHI 11T U3rOTOBJICHUS 0CTOHHBIX
1 JKeJIE300€ TOHHBIX U3IEIIHHA.

[Ipu cTpouTenbcTBE aBTOMOOUIIBHBIX JOPOT IIMPOKO MPUMEHSIOT ACTalld U
y3JIbl KOHCTPYKIIUIA MOCTOB U TPYO, TMHEHHBIX 3JIaHUH U COOPYKEHUM U3 COOPHOTO
xene3o0eroHa W OeToHa. OTU  cOOpHBIE JJIEMEHTBHl H3TOTaBIMBAIOT HA
CHEIUATBHBIX MPEINPUATUAX TOPOKHBIX OpPraHUu3aIil.

[Ipenupusirusi Mo MPOU3BOJACTBY OETOHHBIX U KEJI€300€TOHHBIX W3IENTUi
JISJISIT Ha 3aBOJIBI U TIOJIUTOHBI,

3aBojlaMd  HA3bIBAIOT  MPEANPHUSATHS, HAa  KOTOPHIX  OCHOBHBIE
TEXHOJOTUYECKHUE TPOIECCHl BBIMNONHSIIOT B 3aKPBITHIX MOMEMICHUAX (LIexax).
3aBojbI, KaK MPaBWIIO, CO3MAIOT JJISl IIEHTPATM30BAHHOTO CHAOXKEHUS TPYIIIIHI
CTPOEK THUIIOBBIMU JCTAIAMH H KOHCTpyKuMsMH. OHH  0OCIYy>KHBAIOT
notpedureneid B pamuyce 500-600 kM. MOITHOCTh 3aBOJIOB JKeJI€300CTOHHBIX
m3nenmii (3XKbU) coctaBnser 20-50 Thic. M3 1 Gonee u3nenuii B ro.

K nonuronam oTHOCST HpeaNPHUSATHS, HA KOTOPHIX B 3aKPBITHIX TOMEIICHHSIX
MPUTOTaBIMBAIOT TOJHKO OETOHHYIO CMECh M 3aroTaBlIMBAaIOT apMaTypy, a Bce
OCTalbHbIE TPOIECCH — (OPMHUPOBAHUE, TBEPIACHUE W OTICIKY H3IACIUNA -
OCYIIECTBIISIIOT Ha OTKPBITHIX TUIONIAIKaX, CTCHIaX WK B KaMepax MpornapuBaHus
SMHOTO THIIA, PACIIOJIOKEHHBIX HAa OTKPBITOM Bo3nyxe. llomuronsr — meHee
MoIIHbIe npeanpusTus - 5, 10, 15 Teic. M3 u Oonee uznenuii B ro.

Ha monuronax mpuMEHSIOT arperaTHyl0 W WHOTJA YaCTUYHO CTEHIOBYIO
OpraHu3alrio0 POU3BOJICTBA, YTO MO3BOJISET BBHITYCKATh MPOAYKIIHIO B IIIMPOKOM
ACCOPTUMEHTE, BKITIOUast KPYIHbIE KOHCTPYKIHH ((HDepMBI, TUTUTHI U JIP. ).
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[lonuronsl MOTyT OBITh CHEHUATU3UPOBAHHBIMU  CAMOCTOSTEIbHBIMU
NPEANPUATUSIMH U HAaXOJHUTHCS B COCTAaBE 3aBOJIAa JKEJIE300CTOHHBIX HU3JETUN
(3KbN).

Opranmzamus nonuroHoB npu 3)KBM BeceMa ompaBaaHa, NOCKOJIBKY
MOSIBJISIETCS.  BO3MOKHOCTh  Pa3rpy3Kd 3aBOJa OT H3TOTOBJICHMSI MEJIKUX
PA3HOTUIHBIX U3ENHMA, CIENUATU3UPYS €0 OCHOBHBIE LIE€XU HA BBIITYCK MacCOBOM
Y OJTHOTUITHOM MPOAYKITHH.

VY cTpoiCcTBO MONMUIOHOB HE TPEOYET 3HAUUTENbHBIX KAaIUTAIbHBIX 3aTPAT, YTO
MO3BOJISIET 3HAYUTENIBHO YBEJIMUUTh IPOU3BOAUTENBHOCTh TAKUX MPEANPUITHI CO
CPaBHUTEJIBHO HU3KOM ce0€CTOMMOCTBIO BBIITYCKAEMOU MPOAYKIUH.

beronnyto cmech u TpeOyemyro apMarypy noiuronsl nonyyaiot oT 3XKBU.

OpraHuzanusi MOJIMIOHOB 3KOHOMUYECKH OIpaBAaHa MpH MalblX o0bemax
POU3BOJICTBA PA3HOTUITHOMN MPOAYKIIUH.

3aBOJIbI KENE300€TOHHBIX KOHCTPYKLUMHA pa3NesioTCd Ha CTallMOHApHBIE,
NOJIyCTAllMOHAPHBIEC U NEepeABUKHbIE (MHBEHTAPHO-Pa300pHbIE).

Crammonapusie  3KBW umeroTr MomiHoe TsKeaoe 00OpyJI0BaHME,
YCTaHABJIMBAEMOE Ha MACCUBHBIX (yHIaMEHTaX, 3/IaHUS 1EXOB, COOPYKEHUS
kanutaigpHoro Tuna. Ilomycrannonapusie 3XKBM mo3BossiioT 1€MOHTHPOBATH
000OpyZOBaHUE M TMEPEBO3UTHh €r0 HAa HOBYIO IUJIOLIAJKY CTPOSIIErocs 3JaHHs
cOOpHO-Pa300PHOIM KOHCTPYKITUH.

[lepensmxubie 3)KbU umeror nerko tpanchopmupyemMoe 000pyI0BaHHE HA
Tpeiiepax, a MOMEIICHUS - B BUAEC BArOHYMKOB Ha KoJecax.

Cocmag 3a60008 u NOAUSOHOS.

OTH NpeanpusATrs BKIOYAIOT CIEAYOINE OCHOBHBIE ITOAPA3IEICHNUS

CKJIaJbl apMaTypPHOU CTaju;

CKJIaJIbl 3aII0JIHUTEIICH;

CKJIaJbl LIEMEHTA;

1IeX [0 IPUTOTOBJIEHUIO 100aBOK;

OETOHOM PacTBOPOCMECUTENIbHBIE YCTAHOBKHU;

nexu (QopmoBaHHA M TBeplAeHUs OeToHa (IIpOHapoYHbIE KaMephl);
apMaTypHBIN LEX CO CKJIAJJOM TOTOBBIX CETOK M KapKacOB;

CKJIaJIbl TOTOBOW MPOAYKIIMH.

Kpome OCHOBHBIX OOBEKTOB, 3aBOJBl W TOJUIOHBl HMMEKOT Pl
BCIIOMOT'aTeJIbHBIX IIEXOB U CIYKO:

II€X U3TOTOBJICHHS M peMOHTa onanyoku (popm);

LHEX PEMOHTHO-MEXAHWYECKUN (PEMOHT O0OpYyIOBaHHSA, WHCTPYMEHTa U
MIPUCTIOCOOJICHHUIA );

KOTEJIbHAS;

CKJIaJ JKHJKOrO TOIUIMBA W Macesd; ra3opaclpeaeinuTenbHas CTaHIMS;
TpaHchopMaTopHas MOACTAHIHS;

nabopaTopusi U 3aBOJOYIIPAaBICHUE. 3aBOAOYNPABICHUE BMECTE C KHJIBIM
TOpPOJIKOM PacloJjiararoT 3a MpejiejaMu 3aB0ojia Ha PACCTOSSHUN CAaHUTApPHOM 30HBI
1-2 kM.
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Texnonoeus uzeomosnenus uzoeaui.

TexHOMOTHM U3TOTOBJICHUS JKEJIe300€TOHHBIX U3JICIUA Ha 3aBOJE H
MOJINTOHE TOYTU HE OTAWYaroTcs (pa3jauyue Jullb B 00beMax MPOU3BOJICTBA
m3nenuit). Yacro 3XKBU Ha3piBalOT LEHTpaIbHBIM IMOJIUTOHOM B OTIWYUE OT
COOCTBEHHBIX MOJUTOHOB, OOCITYXXHBAIOIIUX OOBEKTHI JOPOKHO-CTPOUTEIHHBIX
TpecTOB. ['TaBHOM 4YAaCThIO 3aBOJOB WM IIOJMIOHA SBISIOTCS TEXHOJOTMYECKHUE
TUHUUA (POPMOBAHUS U3ICIIHIMA.

Ckrnaasl MaTepuaiioB U U3JeNnid, 0E€TOHOCMECUTEIBHBIN y3€e, onaayoouHoe
U apMaTypHOE OTJIEJEHHUS paclojaraloT TakK, 4TOObl OOecrneyuTh YA0OCTBO
TPAHCIIOPTHBIX ONEpaIliii Ha MOJUTOHE WM 3aBOJIC.

Cnocobvl npouzsoocmea u3oenuil Ha noJuUcoHax.

N3BecTHO 1Ba BHAA TEXHOJOTHMYECKOW OpraHu3aluv pabOThl MOJIMTOHOB:
CTEHJI0Basl U MoTo4Has (arperatHasi). MIx ocoO€HHOCTH OTpakeHbl B Ta0I. 6.1.

Tabmuua 6.1. OCHOBHBIE TEXHOJOTHYECKUE CXEMBI
pelIeHn MOJIUTOHOB B JIOPOKHOM CTPOUTEIIHCTBE

OpraHnU3allMOHHBIX

Tabnuya 6. 1. OCHOBHBIE TEXHOJIOTMYECKHME CXEMbI OPTraHU3aLIMOHHBIX
pELIEHUH MOJUIOHOB B IOPOXHOM CTPOMTENILCTBE

CreHpoBas cxeMa IToToyHas (arperaTHasi) cxema

Oco6eHHOCTH CXEMBbI

W3rorosneHue U3nenuii Ha cCneLuaTn3npo-
BaHHBIX paboYMX nocTax, B opmax.
Kaxaplii moct 060pyn0BaH HEMOABIXKHO
YCTaHOBJIEHHBIMU MaLIMHAMU U
MPUCTIOCOONIEHUSAMU B COOTBETCTBUM
C HasHayeHHeM nocTta. PopMel
MepeMeIaloTCs PX NIOMOLLM Pa3iMYyHbIX
NOABEMHO-TPAHCIIOPTHBIX CPEACTB OT
T10CTa K MOCTY, KaXJasi He3aBUCHMMO OfHa
OT pYroit, IPephIBUCTO, C Pa3HBIMHU
HMHTEpBAJIaMU BpeMEHU

HenonBuXHOCTb U3MENMIA B TEYEHHE BCETO
NepHOia M3TOTOBJIEHUA. TeXHONIOrnYecKoe
000pyaOBaHHe U1 BHITOJTHEHHUS OTHENb-
HBIX ONepaluii MoCaen0BaTeNbHO NiepeMe-
LIAETCs1 OT OHOTO U3rOTaBIMBAEMOTO
W3eNMs Ha CTeHIE K apyromy. Manenne
nepeMeLIaeTcst TOJIBKO OAMH pa3 — Mpu
TPaHCMIOPTHPOBAHMY Ha CKJIaJl FOTOBOM
NPONYKLIMU

DopmMoBaHue H3neanit

Ha mecte — Ha cTeHAe (Ha OTKPBITHIX I1JI0- B cnenuanbHOM Liexe

LaaKax, B AMax WM B MaTpULE)

Tennosas 06paboTKa U3neNnit

Ha mecTe — Ha cTeHie NepeHOCHBIMY Cpel-
CcTBaMM (KOJIMaKH, 3aKphIBAIOILMECS IMHBIE
KaMephbl U JIp.); 3aTeM pacnaiyoka Ha Mec-
T€ ¥ TPAHCTIOPTHPOBAHUE Ha CKJIaJ TOTOBOM
MpoAyKUMH

B xamepax nponapuBaHMs WM 3JIEKTPO-
IpOrpeBa — B HEMOABMUXHOM IOJOXEHUH;
3aTeM OTKaTKa, pacnanyoka Ha CrielUasib-

HOM MECTE€ U TPAHCIIOPTHPOBAHUE HA CKJIad
TOTOBOM IMPOAYKLMU

YcnoBust NpUMeHEHUs

Ha 1OpOXHBIX TOJIUIOHAaX HENOIrOBpe-
MEHHOTrO0 TUMa. DKOHOMHUYECKH LIeIecO00-
Pa3HbI Ha MOJIMTOHaX C IIPOU3BOMUTEBHO-

cTbio a0 10-15 Thic. M3 B roa

Ha 10opoXXHBIX UEHTPaNN30BaHHbIX MOIH-
roHax paifOHHOTO 3HaYEeHMs U TIPU LK~
TEJIBHOM (MHOTOJIETHEM) NpeObIBAaHUHU Ha
OQHOM MecTe. DKOHOMMUYECKM LIeIeco06-
Pa3Hbl Ha MOJIMrOHAX C IPOU3BOXUTENLHO-
crhio 6onee 20 TrIC. M3 B TO

4
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Cmenooswiii cnocob.

[lpu crergoBoMm cmocobe (puc. 6.21-6.22) mnpPOM3BOICTBA  W3JACIHS
M3TOTaBIUBAIOT B HETIOJBMKHBIX, B HEMIEPEMEIAIONTNXCS (hOopMax; TBEPACIOT OHU
Ha MecTe (POPMOBAHHSI.

B nponecce ¢dopmoBanus u g0 mnpuodOpereHus OETOHOM HEOOXOIUMOMN
MPOYHOCTH, W3JETHS OCTAIOTCSI Ha MecTe. B TO BpeMsi Kak TEXHOJOTHYECKOe
o0opyioBaHue U 00CIyKUBAIOIIUE €r0 paboune mepeMeIieHust OT 0AHOM (HopMbl
K Ipyrou.

3 3 %( —— OT sosonposona
% ’ %' ="
T |57 2¥ — —
ts %

W} )] /41
T33

| ;3 '3 ;3 ;3 Crenn Nel B~ Map

Puc. 6.21. Crennopas }- _—g_l i "’?
—_—

TeXHOJIOTUYECKasi CXeMa MOJIUTOHa: 2

| — creHn; 2 — nocThl M3nENUH TTTTTIT

(HenoaBMXHBIC); 3 — nepeMeLeHHE

rOTOBBIX U3EHUI Ha CKNal, Puc. 6.22. CTeH10Bas TEXHOJNIOTUS U3rOTOBJIEHUS

4 — nOABUXHOE TEXHOJIOIMYECKOe KOHCTPYKUMM:

obopynoBaHue AJIs1 apMUPOBaHHS, | — 6yHKep ¢ 6ETOHHOM CMEChIO; 2 — KOJIaK;

¢$OopMOBaHUA U APYTHX OTlEpaLIMid. 3 — Bubporuiouianka.

CTeH0BBIM METO]T 00€CIIeYNBACT BHIMTYCK U3CIIHIA IITMPOKONH HOMEHKIIATYPbI
IIPpU CPABHUTEIFHO HECIIOKHOU MepeHaiajike 000pyI10BaHHUS.

XO0Ts cTeHJ0BBIN cI0c00 TpeOyeT OoJIbIIIe MPOU3BOACTBEHHOM TUIOMIAAH, YEM
arperaTHbplid, OH Haubojee MpUeMJIeM IPU HU3TOTOBJICHUHM IIPEIBAPUTEITHHO
HANPSDKEHHBIX KOHCTPYKIIHA.

[Tpou3BOAUTENHHOCTH TEXHOJIOTHYECKOTO IIUKJIA B CTEHJOBOM ITPOU3BOCTBE
3aBUCHT TJIABHBIM 00pa30M OT JJUTEIBHOCTU BBIICPKUBAHUS U3/ICIIUNA HA CTEH]IE
JUISL TPUOOPETEHUH MU HEOOXOAUMOM MPOYHOCTH (OOBIYHO 1-2 CYTOK).

Ha puc. 6.23 nmoka3zana TexHoJOru4Yeckasi JUHUS IIPU CTCHIOBOM CIIOCO0€ C
MPUMEHEHUEM TTOPTATBHOTO KpaHa.

Aepecamubiii cnocoo.

ArperaTHbli (ITOTOYHBIN) CIIOCOO TTOKa3aH Ha puc. 6.24.

[Ipu arperatHoil TexHOmoruu (GopMa € H3ACIUEM MEpeaaeTcs OT OIHOTO
TEXHOJOTUYECKOTO TMOCTa K IPYTOMY, TIPOXO/Is PSIII TIOCTIEA0BATEbHBIX OTIEPaIUi.

OCHOBHBIM TEXHOJIOTUYECKHM OOOPYIOBAHHEM SIBJISIOTCS BHOPOIUIONIAIKU
pa3sTUYHONW  TPY30MOIBEMHOCTH. BHyTpum 1exa QopMbl ©u  H3AeIUA
TPAHCTIOPTUPYIOT MOCTOBBIM KPaHOM U KpaH-OankaMu. J{Jis yCKOpeHus TBepAeHuUs
oTopMOBaHHBIE W3JEIUS TMOABEPralOT TEIUIOBOM 00pabOTKE B MPOMApOYHBIX
KaMepax WM JIEKTPOHATPEBOM.

[ToTouHo-arperaTHass TEXHOJOTHS HW3TOTOBJICHHS UW3JIETUH  BKIIFOYAET
CJIEYIOIIUE OTIEPALINHN:

ouncTtka (OpM W OCHACTKH OT IIEMEHTHOW TUICHKH W TIPHUCTABIINX
3aTBEPJIEBIINX YACTHUIl PACTBOPA;

coopka ¢hopm (eciu OHa pazbeMHas);
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cMa3ka pabodnx MoBEpXHOCTEH (HOPMEI;
ykiaagka B (GopMy apMarypel (CTEp:KHEH, KapKacoB, CETOK) W 3aKJIaJIHbIX
JieTaneu;
MIPU U3TOTOBJICHUH TPEABAPUTEIHHO HAMPSHKCHHBIX M3JIENHA — YKIaIKa U
HATSDKCHHE apMAaTypPHBIX CTEPIKHEH;
nosaya ¢popmbl Ha (POPMOBOUYHBIN MOCT (3aNI0JIHEHUE €€ OETOHHON CMECHIO);
3arTa)KMBAaHUE BEpPXHEW TIOBEPXHOCTH OTHOPMOBAHHOTO U3JACIUA U
J€KOpaTUBHAsl OTHEJNKa MO ChIpOM OETOHHOM MOBEPXHOCTH (€ciIu  3TO
MPEYCMOTPEHO);
CHSITUE OCHACTKH (MpU HEMEJICHHOW pacnanyoke);
nojava Gopmsl B KaMepy IpOoNapuBaHuUs;
TEPMOBJIAXKHOCTHAsi 00pabOTKa U3/AeIns;
u3BJIeUYeHNEe POPMBI C U3JIETHEM U3 KaMephl POTAPUBAHUS U TTOIBEM €€
Ha YYaCTOK pacnanyOKu U OCTbIBAHUS U3/1EINs;
JeKOpaThBHAs  OTAENKa IO 3aTBepiaeBlieMy OeTroHy (ecid  OHa
peayCMOTPEHA);
OCMOTp U3JeNHusl, UcTipaBiieHrne Hebonpux nedexron, npuemka OTK;
TPaHCIIOPTUPOBAHUE HA CKJIA]] TOTOBOM MPOIYKITUH.

a)

Ha cknan rotoBbix
naacanit
—

FECTTOTTTTY T T T Ty

e e e o T 2 O L 7 o O B -] - - oz, D>, D > 0 - 4

0)
/6

Ha cxutant rotonnix

anennii
(mei : -
""""

——
80-85

Puc. 6.23. TexHonoruyeckast JMHUA GOpMOBaHMS U3IENUR
C NMIpUMEHEHHMEM MOPTAIbHOTO KpaHa

a — JUIst MasiorabapuTHBIX U3ACIUI; 6 — UIs1 KPYITHBIX

U JVTMHHOMEPHBIX U3AENHUHM:

| — BaroHeTKa y3KOKOJIEiHOM XeJIe3HOM A0pOorU ¢ OETOHHOM
CMECbIO; 2 — nepeaBuxXHasg GopMOBOYHast (MHOrob104Has1)
MalluHa; 3 — HEMOABMXHBIN CTEH; 4 — OT(OPMOBaHHbBIE
ManorabapuTHbIE U3AENUS; 5 — MPONapOYHbIE KOAMAKH;

6 — nopTabHbIN KpaH; 7 — pacXOAHbIM OyHKep a1 6eToHa
(B 6€TOHOCMECUTENBHOM OTAENEHUM); 8§ — OETOHOYKJIAAYUK;
9 — kamepsl popmoBKH u3nenuit; 10 — kaMepbl NponapuBaHus.

[Ipu npoumsBoICTBE OJHOTUITHOW MACCOBOM TPOAYKIIMKM  HamOolee
s exTUBEH BapuaHT arperaTHoro crnocoda — KoHBeHepHsIi (puc. 6.25).
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[Ipu koHBeHepHOM crnoco0e TEXHOJIOTMYECKH MpOLECC pacuieHeH Ha
AJIIEMEHTAPHBIE MPOIECCHl, KOTOPHIE OJHOBPEMEHHO BBIMOJIHSIOT Ha OTAEIbHBIX
pabouux mectax. PopMa U U3AENIHE IEPEMEIIAIOTCS OT OJHOT0 paboyero Mecra K
ApYyroMy, Kaxaoe OOCIyKMBAET 3aKpeIuieHHOe 3BeHO. DOpMbI € U3JETUSIMU
nepeMenalTcss Mo NOTOKY He KpaHamH, a KOHBedepamu (POJUMKOBBIMHU,
J€HTOYHBIMH, TJI€ JIEHTI MOTYT OBITb (pOpMaMH-MaTPULIAMHU, PEIBCOBBIMH, IO
KOTOPBIM MEPEIBUTalOTCSI (POPMBI-BATOHETKHU Ha KOJIECAX ).

Puc. 6.24. TexHonornyeckast CxeMa M3roTOBJIEHHSI XKeJ1e300eTOHHBIX U3 MOTOYHO-
arperaTHbIM CIOCOOOM:

A — 30Ha XpaHeHMUsI 3aMoNHUTeNel 6eTOHHOM cMecH; B — 30Ha nMpuroTopjieHust 6eTOHHOM
cmecu; C — 30Ha U3roTOBJIEHUS apMaTypPHBIX KapKacoB; D — 30Ha dopMupoBaHus u 06paboTku
XBU; E — 30Ha XpaHEHUs M BbIJAYM FOTOBBIX U3JENMIA; | — NOCT pa3rpy3Ku 3arOJTHUTENEH;

2 — npueMHble OyHKepa; 3 — HaKonuTelbHBIE OYHKepa; 4 — MOCT pa3rpy3kH; 5 — TPaHCIIOPTHasI
ranepesi; 6 — MHEBMOIoJaya LieMeHTa; 7 — 6ETOHOCMECUTENbHBIM LieX; 8 — 00opynoBaHuUE M1
NpPOM3BOACTBA; 9 — arperar Ul TEPMUYECKOro HanpsKeHus: apMatypsl; 10 — mocT apMupoBaHus;
11 — camoxonHbl# GeTOHOYKIanuuK; 12 — arperat wist GOpMUPOBAHUS U3AEITHH;

13 — 30Ha BbIIEPXKKY M3eNuit; 14 — MpoMeXyTOYHBIHM cKian; 15 — rpancnioprupoBanue XKBU;
16 — momeM 1 TPAHCTIOPTUPOBAHKE M3eNNit; 17 — CaMOXOIHas TeJIeXKa;

18 — cknan roroBsix XKBH.
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Puc. 6.25. KoHBeliepHasi TEXHOJIOTMSI U3TOTOBJICHUS XeJIe3006 TOHHBIX M3IEeJIHIA:

I — 30Ha xpaHeHHs1 MaTepHasIoB; 11 — 30Ha IPUTOTOBICHMS LIEMEHTOOETOHHOM CMECH;
111 — 30Ha M3roOTOBJIEHUS apMaTYPHBIX KapKacoB; IV — 30Ha M3roTOBAEHUS U3NEINH;

| — nocT pa3rpy3KH 3anojsiHuTenei 6eroHa; 2 — npueMHsle OyHKepa;

3 — akkymyaupyloume OyHKepa; 4 — TpaHCIIOpTEpHas rajiepes; 5 — pacxoaHsle OyHKepa,
6 — CMECUTEJIbHOE OTAENEeHUEe; 7 — CUIOCHBIM CKJIa IEMEHTa; 8§ — BarOH-LIEMEHTOBO3;

9 — nponapoyHsle Kamephbl; 10 — MOCT yKiIaaky TEpMOU3OISLIMOHHOTO ¢1osi; 11 — moct
JIOBOJKM M3Jeuit; 12 — nmoct GopMUPOBAHUS U3AENTHIA; 13 — NMOCT YKNaaKyu apMaTYpHbIX
Kapkacos; 14 — cMa3ka dopM; |5 — ounctka dopm; 16 — nepenaTouHas Tenexka;

17 — moct pacnany6xu; 18 — nocT KOHTpoJs.

OCHOBHBIM  YCIIOBUEM OCYIIECTBICHUS KOHBEHMEPHOTO MPOU3BOJICTBA
SBJIICTCS ~ PUTMHUYHOCTH  BBIMIOJHEHUS  MPOIECCOB,  JUII  4Yero  uX
POJIOJDKUTENIFHOCTh  JIOJDKHA OBITh  OJMHAKOBOWM. Torga dYepe3 paBHBIE
IPOMEXXYTKH BpPEMEHH OJHOBPEMEHHO IIEPEMEIIAIOTCS W3JeIUs C OIHOTO
pabouero mecra (mocra) Ha apyroe. OJUHaKoBas AN BCEX AIIEMEHTApHBIX
IIPOIIECCOB  MPOAOJDKUTEILHOCTh WX  BBINIOJHEHUS  HA3bIBaeTCS  PUTMOM
TEXHOJIOTHYECKOTO Tpoliecca. ['eHepaabHbIM TUIAaH MOJUTOHA TI0 M3TOTOBJIECHUIO
KeJIe300€TOHHBIX U3/ICNINI TTOKa3aH Ha puc. 6.26.

Puc. 6.26. TToJMIoH no U3roTOBJIEHUIO XeNe3006e TOHHBIX N3AeHiA:

1 — OTKPHBITHI CKIIAM 3aNOJIHUTENEH; 2 — TyasneT; 3 — Ayill; 4 — aBTONOTPY34MK; 5 — IUIoINaaKa
[oAayy aBTOMOOMIIEN -CaMOCBAJIOB; 6 — pacXonHble OYHKepa /ISl 3aMOJIHUTENEeN; 7 — HAKIIOHHBIE
JICHTOYHBIEe KOHBeHephl; 8 — nepeaBIKHas 3JIEKTPOCTaHLIUA; 9 — GETOHOCMECHTENBHBIN LEX;

10 — maponpoBox; 11 — npreMHbI GYHKEp 1S 3aNONHUTeNel; 12 — MHBEHTApHBbIM CKIIal
ueMeHTa; 13 — pacxoaHslit 6yHKep 1UIg LeMeHTa; 14 — cklaa roTOBOM apMaTyphl;

15 — koHTOpA; 16 — naGoparopus; 17 — peMOHTHast MacTepcKast; 18 — MaTepuanbHbli cKlan;

19 — aBTOMOGMNBHBIIN KpaH; 20 — CKJIaX rOTOBBIX H3AeNuit; 21 — 3anacHas IUIomanka;

22 — CTeHA C MPONapoYHbIMU KaMepaMH.
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Huxxe paccMOTpeHBI OCHOBHBIE OIl€palMy, MaTepuaabl U YCTPOMCTBA,
MPUMEHSEMBIE Ha TIOJIUTOHE:

TPAHCIIOPTUPOBAHHUE LIEMEHTOOETOHHON CMECH;

(OpMBI 1J1 U3TOTOBIICHUS U3/EIINN;

apMmarypa 1 TEXHOJIOTHsI apMUPOBAHUS:

3anojaHeHue GopM U YIIIOTHEHUE CMECH;

BUOPOIPOKAT;

TEIUIOBJIAXXHOCTHAasE 00paboTKa W3JAeNMil M JApyrue METOAbl Iporpena
(MH(ppaKpacHbIN, FNEKTPONOIOTPEB).

Apmamypa u mexnono2us apmMupo8anusl.

CrouMocTh apmaTypbl COCTaBIsieT OKojo 25 % o0mielt CcTOMMOCTH
KeJe300€TOHHBIX U3ETH.

K u3roroBnenuio apMaTypHbIX CETOK M KapKacOB MPEIbABIISAIOTCS BHICOKUE
TpeOOBaHUSI.

ApmaTypHble U3/IeHs Ha 3aBOJIaX BBIMOJHSIIOT B apMaTypPHBIX II€Xax 3aBoja
WIM apMaTypPHBIX MaCTEPCKHUX MOJIUTOHA.

[lo TexHONMOTMM W3rOTOBIEHUS PA3IMYAIOT apMarypy TopsUYeKaTaHylo
CTEP>KHEBYIO M XOJIOJHOTSIHYTYIO MPOBOIOYHYI0. [To nmpoduiio crepkHU OBIBAIOT
rJIaJIKue ¥ epuoandeckoro npoduis (06ecrneunBaroT MOBBIIICHHOE CLEIIIICHUE C
OETOHOM).

ApmaTypy Takxke KIACCUPUUUPYIOT MO JAUaMeTpaM, MPOYHOCTHBIM
MoKa3zaTeasiM W YCIOBUSIM TNPUMEHEHMs: JII OOBIYHBIX W MPEABAPUTEIHHO
HaIPSKEHHBIX KOHCTPYKIIHA.

TexHonorusi  M3roTOBIEHUS  apMaTYpPHBIX  M3JENMA U3  OOBIYHOTO
&KeJe300€TOHa COCTOUT U3 OCHOBHBIX ITAIOB:

npeIBapuTeIbHON 00pabOTKM apMaTypHOU cTainu (€€ OYHMCTKH, MPaBKH,
PE3KHU, CTHIKOBAHUS, THYThS);

3arOTOBKM  apMaTypHBIX JJEMEHTOB U3 TIPOBOJOKHM M  CTEpIXKHEH,
U3rOTOBJIEHUS 3aKJIIHBIX JI€TAJICH;

cOOpKU apMaTypHBIX CETOK U KapKacoB.

Ouncrka HeoOxoamma Juisi OO€cTeueHHs NPOYHOCTH CBAPKU CTald U
JYYIIETO CHEIUICHUSI ¢ OETOHOM. ApMarypy OYMINAIOT OT TPSi3H, OKAJIUHBI H
KOPPO3HH 3JIEKTPUUECKUMH BPAIIAIOIIUMUCS CTaJIbHBIMU ILIETKAMH.

ApMaTypHYIO cTajap NpaBAT U PEXYT HAa CHELUAIBHBIX aBTOMATHYECKHUX
CTaHKaXx.

st 6onee 3hHEKTUBHOTO UCIOIB30BAHUSI HECYIIEH CIIOCOOHOCTU CTallk U
HPKOHOMHUHM MeTajyla apMaTypy JOIOJHHUTENBHO 00pabaThiBalOT: YIPOUHSIOT
BOJIOYEHUEM, XOJIOJHBIM CIUTIOIIMBAHUEM U APYTHUMH CIIOCOOAMH.

ApmMaTtypHas cTajib ITHameTpoM MeHee 14 MM mocTynaeTt Ha 3aBOJIbl B MOTKax
1 OyxTax, a mpu OOJIbIIIeM TUaMeTpe — B MPYTKaX JIMHOU 6-12 M.

N3 HeHampsiraemMoill — apMmMaTypbl H3TOTOBJISIIOT ~ CETKH, IUIOCKHE U
IIPOCTPaHCTBEHHbIE Kapkachbl. OCHOBHas 3ajada apMUPOBAHUS — W3TOTOBUTH
KapKac, MPUTOHBIN K YCTaHOBKE B (opMy 0€3 KaKuX-In00 10paboToK.
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Pe3ky mpyTKOBOM CTAJIM U THYTHE CTEP)KHEH MPOU3BOIAT HA CIELUATIBHBIX
CTaHKaXx.

JUist momy4eHus: CTepKHEH HYXHOM JIJIMHBI (B COOTBETCTBUM C TpeOyemoii
crnenudukamuein) npyTku pexyt: guaMmerpoM a0 10 MM npu HeOOIbIIOM 00beMe
paboT — pY4YHBIMU CTaHKaMH; JuaMeTpoM A0 70 MM — C TIOMOIIIBbIO TPUBOJIHBIX
ABTOMATUYECKUX CTAHKOB. ApMaTypHbIE CTEPKHH C OOJBIIUMU AUaMe. Tpamu
PEXKYT aUETUIIEHO-KUCIOPOIHBIMU PE3AKAMU WIIM KEPOCUHOPE3aAMHM.

[Ipy M3roTOBIEHMM CETOK NPYTKH B MECTaX MEPECECUCHHS] COEIUHSIIOT
TOYEYHOU CBAapKOM HAa CBApPHBIX MAIlIMHAX, HA KPYIIHBIX 3aBOJAX JJIS 3TOU LIEJIU
UCIOJB3YIOT ~ MHOTOTOYEYHBIE  aBTOMATHYECKHME  CBAapOYHbIE  MAIIWHBI,
NO3BOJISIOIIIINE CBapuBaTh OT 4 10 40 nepeceyeHui.

N3 ceTok M MIOCKMX KapKacOB M3TOTOBJISIIOT MPOCTPAHCTBEHHBIE KapPKAacChI.
YkpyrnHeHHass cOOpka ¥ CBapka MPOU3BOJUTCS C HMCIOJIB30BAHHEM IOJBECHBIX
CBApOYHBIX MAIIIMH.

Apmuposanue uzoenuti u3 npeosapumesibHoO HaNPAHCEHHO20 JHcene300emond.

[Tpegnanpsxennsie xene3o0eronnbie KOHCTpYKIMK (IDKK) - koHCTpYKITNH,
B KOTOPBIX MpEIBAPUTEIBbHO, T.€. B MPOILIECCE M3TOTOBJICHUS WU BO3BEIICHUS,
UCKYCCTBEHHO CO3JIaIOTCSl TEPBUYHBIC HAIPSIKEHUS CXKaTus B OETOHE BCETo
CEUEHMS WJIM €T0 YaCTHU MPHU PACTIKECHUHU BCEH WUIIM YACTH apMaTyphl.

Coznanue mpeaBapUTEIBLHOTO 00XaTusi OETOHAa B PACTAHYTBIX YacTAX
KOHCTPYKHUHM 1aJI0 BO3MOKHOCTh OJJTHOBPEMEHHO U MOJIHO PELIUTh TPU OCHOBHBIC
IpOOJIEMBI KeIe300€TOHHOTO CTPOUTEIBCTBA: 1) CHU3UTH pacXo]] CTAIH U OeTOHA
3a CYET MCIOJIb30BAHMS apMaTyphl U OETOHA BHICOKOU MPOYHOCTH; 2) 3HAYUTEIIHHO
YMEHBIIUTh COOCTBEHHYIO MAacCy KOHCTPYKIIMM, OCOO€HHO mpu OOJbIIUX
npojietax; 3) co3AaTh IOBBIIIEHHYIO TPEIIMHOCTOMKOCT M KECTKOCTh
KOHCTPYKIIUM.

[IpenBapurenbHO HaIpsKEHHbIE KeJne300€TOHHBIE KOHCTPYKIIMHU
M3TOTABIMBAIOTCS CIACAYIOIUMHU CIIOCOOAMM:

C HATSDKEHUEM BBICOKOIPOYHOM MPOBOJIOKM WIIA CTEPKHEW apMmaTyphl JIO
OETOHMPOBAHUS U NIepelaueii CHUIIbI HATSHKEHUS Ha YIIOPHI CTEH/IA;

C HaTsDKEHHWEM TPOBOJIOKM M CTEpPKHEHM IMocie 3aTBepAcHUs OeToHa H
nepenayeii CUIIbl HATSKEHHUS] Ha OETOH KOHCTPYKIIHH.

B ob6mem cnydae IDKK mnpussto pasnenste mo cmocoOy co3mgaHHs
COOCTBEHHBIX YCWJIHWA TIO OTHOIICHHIO KO BpEeMEHHM OETOHUPOBAaHHUS Ha
KOHCTPYKLHH C MPEABAPUTEIIBHBIM WA NOCIEAYIOIINM HATSKEHUEM apMaTypbl.
KoHcTpykiuu, B KOTOpBIX apMaTypa HaTATHUBAETCS 10 TBEpACHHUS O€TOHa,
HAa3bIBAIOTCS «KOHCTPYKIMSIMHU C HATSDKEHHUEM apMarTypbl Ha YIOPbI», a IpH
HaTSOKEHUM apMaTypbl TIOCJIE€ TBEPACHUST OETOHA — «KOHCTPYKIUSIMH C
HATSHKEHHEM apMaTypbl Ha OETOHY.

B KOHCTpyKHHMAX «C HaTSHKEHHMEM apMaTypbl Ha YIOPBD» apMarypy
HATATUBAIOT M 3aKPEIUIIOT Ha yMopax CTeHIoB, (Gopm wnu mommoHoB. Ilocie
OeTOHMPOBAHUS U MPUOOPETEHHUS OETOHOM JOCTATOYHOM TpoyHOCTH (TTopsiaka 70
% OT MPOEKTHOI) apMaTypa OCBOOOXKIAE€TCS OT CBSI3M C YNOpPaMH U, CTPEMSICh
BO3BPATUTHCA K IEPBOHAYAIBHOMY HAIPS)KEHHOMY COCTOSIHUIO, 00KMMaeT OETOH.
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B KOHCTpPYKIIUSX «C HATSKEHHEM apMaTypbl Ha OCTOH» apMarypy B BUJIC
CTEp>KHEH, TPOBOJOYHBIX TMYYKOB M T.M. pachojaraloT B  KaHajax,
MIPOHU3BIBAIOIIUX KOHCTPYKIIMIO, WJIM BO BHEIIHMX Ma3aX. [[7s BocCTaHOBIICHUS
CUEIJICHUST apMaTypbl ¢ OETOHOM U €€ 3alllUThl OT KOPPO3UU B KaHAJbI, MOCIE
OKOHYAHUS HATSHKCHUST U 3aKpeIUICHUsT KOHIIOB apMaTyphbl, HAarHETaeTcs
IIEMEHTHBIM PacTBOp, T.€. MPOU3BOAUTCS HHBEIMPOBAHHE KAHAJIOB, a Ta3bl
3aJ1eTBIBAIOTCS OETOHOM.

Hatsokenune B apMarype KOHTPOJMPYETCS TPU HATSHKEHUM Ha YIOPHI /10
o0O>xatust 6€TOHA, MPU HATSHKEHUU HA OETOH — MO OKOHYAHUU 00KaTHsl.

B 3aBucuMocTH OT yCJIOBHUIM TEXHOJIOTHUYECKOTO MpOoliecca M3TOTOBJICHUS U
TUTIa KOHCTPYKIIUN HUCTIONIB3YIOTCS CIEIYIONINUE CIIOCOOBI HATSKEHUS apMaTyphI:
MEXaHUYECKUH, DIEKTPOTEPMHUUCCKUM, IITEKTPOTCPMOMEXAHUUECKUNA U (PUBHKO-
XUMHUYECKUM.

[Ipu HaTsOKEeHUM apMaTypbl MEXaHUUYECKMM CIIOCOOOM HauboJbIlee
pacrpoCTpaHeHUEe TMOJYYWIM THUAPABIUYECKUE JOMKpPAThl JIByX  THUIIOB:
OJIMHOYHOTO JIEHCTBUS M JIBOMHOTO JCHCTBUSI C PA3JIMUHBIMU TATOBBIM YCHIIHEM,
XOJIOM TIOpIIHS, pazMepamMu B maccod. C MOMOINIBIO JOMKPATOB OJWHOYHOTO
JIEWCTBHS BBITIOJHSACTCS OJ{HA OIEpalus — HATsHDKEHUE apMaTyphl, JTOMKpPATOB
JIBOMHOTO JICUCTBUS — JIBE OMEPAIIMU — HATSHKEHHUE apMaTyphl U 3aKPEIUICHHE B
HaIPSHYKEHHOM COCTOSTHUM.

DNEeKTPOTePMUUECKUN  CrocOo0  HATSHKEHUsT apMarypbl OCHOBaH Ha
YKOPOUYEHHH HArpeThIX CTEP/KHEN MPHU X OXJIAKICHUH.

[Tpu HaTSKEHUU apMaTyphl JIEKTPOTEPMUUECKUM CIIOCOOOM MaKCHUMasbHas
TEMIIEpaTypa HarpeBa, Kak NpaBUJIO, HE JOJDKHA NPEBBINIATH ISl CTEPHKHEBOU
apmarypsl 350 °C, a ays mpoBosnounoit — 300 °C.

ApMaTypHYIO 3aroTOBKY (CTEpXKHEBYIO, MPOBOJIOYHYIO WIIU TPSAJEBYIO),
HArpeTyI0 JJIEKTPUYECKUM TOKOM JO TpeOyemMoro yajJuHEHUus, (PUKCUPYIOT B
TAKOM COCTOSIHUM B JKECTKHUX YyNOpax WJIM Ha TOPLAX 3aTBEPIEBIIETO AJIEMEHTA.
VYhopsl ¥ TOpUBI MNPEHSATCTBYIOT YKOPOUEHHUIO 3aroTOBKU MPH OCThIBAHUU,
Onaroymapsi 4emy B Heli BOSHMKAIOT 3a/IaHHBIC PACTITUBAIOIINE HATPSIKEHUS.

DNEKTPOTEPMOMEXAHMYECKUI CIOCO0 HAMPSIKEHUS — 3TO COBOKYIHOCTH
AIEKTPOTEPMHUUECKOTO U MEXaHUYECKOTO CIIOCOO0B HATSHKEHUS, OCYIIIECTBIISIEMbIX
OJIHOBPEMEHHO.

OU3NKO-XUMUYECKHI CIOCOO HATSHKEHUSI apMaTypbl OCYIIECTBISETCS MyTEM
NMpUMEHEHHsT O€TOHa Ha HalpsraroleM IeMeHTe. ITOT cmnocod, BechMa
MEPCIEKTUBHBINA MPUHIIMNUAIBHO, 32 nociennue 50 JeT mpuMeHsieTcs JIUIIb B
OMBITHBIX KOHCTPYKIIHSIX.

ApMHpOBaHHME  M3JCIWM  HANPSTaeMOW  CTEPKHEBOM  apMaTypou
MPOU3BOJUTCS B TAaKOM MOpsike. BHavane 3aroToBisitoT apmarypy, 3aTeM
yCTpamBalOT HA €€ KOHIAX aHKEepbl B BHUJE IPUBAPECHHBIX KOPOTHILIECH WIIU
MOHTUPYIOT CaMO3aKJIMHHUBAIOIIKECs aHKepbl. Jlanee apmaTypy MOMEIIAIOT B
(bOpMBI, 3aKPETUIAIOT B XBOCTOBBIE U TOJIOBHBIC YIIOPHI U MPOU3BOIST HATSKEHUE.
[Iporecc HaTSHKEHUS HE OTIIMYAETCS OT HATSKEHHUS MPOBOJIOYHONU apMaTyphl.
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Hatsoxenue apMartypsl MEXaHU4YECKUM crnocooom HauOoJsee
pacripocTpaneHo. Ero mpous3BoasT A0 WM MOCe 3aTBEpJeHUs] OeTOHA U3eIus
(daiire 10 3aTBEPIICHHUS).

[Ipyu MexaHMUYECKOM HATSIKEHUM HEo0X0oauMo coOoaaTh TpeOOBaHUS
TEXHUKH 0€30MacCHOCTH, B YaCTHOCTHU JUISl IPEYIPEKACHUS yIapOB IPU OOPHIBE
apMaTyphbl, IPU ANEKTPOTEPMHUIECKOM — MEPOIPUATHUS IO IIEKTPOOE30MACHOCTH.

CyIIHOCTh DJIEKTPOTEPMHUUECKOTO CIIOC00a HATSKEHMsI 3aKII0YaeTcs B
YIJIMHEHUU apMaTypbl BCJICACTBUE €€ HArpeBaHUs MPU TMPOXOXKICHUH TOKA.
Harperass apmarypa 3aaHkepuBaercss ¢ o00eux cTOopoH cTeHna (dhopmbl) u
OTIyCKAeTCs TOCTe 3aTBEepJieHUs O€TOHA, YeM CO3/aeTCsl HampsiKeHUe B
OCTOHMPYEMOM U3JCIUU. IDTOT CHOCOO TMPOCT, HE TPeOyeT CIOXKHOTO
o0Opy/I0BaHMS, HKOHOMHUYEH M TMOJy4aeT B TMOCIEIHEE BpPEMS IIUPOKOE
pacnpoctpanenue. HarpeB ocymectBisiercss n1o temneparypsl 250-400 °C B
TeueHue 2-3 MuH TOKOM 60-65 B.

3anonnenue ¢hopm u yniomueHue cmecu.

dopmMoBaHUE U3JCITHUH SABISIETCS OCHOBHBIM TE€XHOJIOTHUYECKUM MPOIECCOM Ha
3KBbHM, BO MHOroM ONpeaeaolUM TEXHOJIOTHIO BCEeTro 3aBoja. dopMoBaHuE
COCTOMT M3 CJICAYIOIINX OMEPAaIHii: TOATOTOBKHU OMaayOoouHbIX (hOPM, YCTAHOBKHU
U 3aKpEIUICHUS B HUX apMaTypHBIX CETOK WJIM KapKacoB, YKIAJIKH CMECH, €€
YIUIOTHEHUS, OT/ICJIKU TTOBEPXHOCTH U3JICIIHUS.

Cmechy  ykianpiBatoT B (QopMBl W paclpeiensioT  BPYYHYIO,
O0eToHOpa3gaTuMKamMu uiau OetoHoykiaaguukamu. [locie yknaaku B GopMy cMech
VIUTOTHSIOT [JIs MPUAAHUS W3JETUI0 MPAaBUIBHON TeoMeTpudeckoil (¢hopMmbl U
nojiyueHus IioTHoro OeroHa. HepoyrmotHenue OetonHoi cmecu Ha 10 %
YMEHBIIIAeT MPOYHOCTh OeTOHA MPUOIN3UTENHHO B 2 paza. Criocol yrioTHEHUs U
IpUMEHSIEMBIE JJIs1 9TOM 1€ MAIlIMHBI U 000PYA0BaHUE OMPEIENSIOT COO0H BCIO
TEXHOJIOTHIO U3TOTOBJICHHS U3EIHIA U OOIIYI0 CXeMY UX TIPOU3BOJICTBA.

Paznmuuator cmocoObl yIIIOTHEHUS: BHOPHUPOBAHHEM, IPECCOBAHHEM WIIH
IIPOKATOM B COYETAaHWUHU C BUOPUPOBAHHEM WJIM O€3 HETO U IICHTPU(DYTUPOBAHUEM.
OCHOBHOW TIpUeM  YIUIOTHEHHUS OETOHHOW cMecu —  BHOpUpOBaHUE
MOBEPXHOCTHOE U riIyonHHOE (puc. 6.29).

Puc. 6.29. Iny6uHHBIA BUGpaTOp:
1 — BuGpoOynaBa; 2 — 3NeKTPOABUraTelb;
3 — cana3ku; 4 — rubKMii Baj.

Bubpammuss — nHambonee dPGEKTHBHBIA METOJ MEXaHHU3UPOBAHHOTO
pacrpenieicHus, YKIAQIKH W YIUIOTHEHHs OeToHHON cMecwH. [lox nmeicTBueM
BUOpAIMM 3HAYUTEIBHO YMEHBINIACTCS TPEHHUE U CIEIUICHHE MEXKTY YacTHIIaMU
3aMoOJHUTENSI B CMECH, BCJIENICTBHE ATOr0 OOJierdaercs MepeMelieHne YacTHIl U
VIUIOTHEHHE CMeCH. beTOHHas CMechb MpeBpalaeTcss W3 JKECTKOU U
MaJIONOJABMKHON B OYEHb MOJBHXKHYIO TEKy4yl Maccy, KoTopas ObICTpO
3amogHsIET (OPMBI.
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OcHOBHBIE CIIOCOOBI MEXaHHMUYECKOTO BO3JIEHCTBUS Ha OETOHHYIO CMECh C
[ENbI0 €€ YIUIOTHEHUS W TpuaaHus (OpMbl — IMPECCOBAHUE, BHOPHPOBAHHE,
BuOpoBakyymupoBanue (puc. 6.30). BozneiicTBue BUOpAIlMOHHBIX HMITYJIbCOB
BBI3BIBAECT CHIDKEHUE BS3KOCTH M PAaPKIIKEHHUE CMECH C OIHOBPEMEHHBIM €€
yIaoTHeHneM. B mporiecce BUOpaIuy ymioTHEHNE KECTKUX CMECe MPOUCXOUT
B 1Be cTamuu. Ha mepBoil paspymiaercss mepBOHadaibHas CTPYKTypa CMECH.
YacTuipl MEHSIOT B3aMMHYIO OPUEHTAIMIO, MEPEMEIIAIOTCsl, KOHTAKThl MEXIy
HUMHU HapylaloTcs W TOJ BIUSHHUEM CHUJ TsDKECTH oOpasyercs HoBas, Oosee
MOCTOSTHHASI M yCTOHYMBas CTpyKTypa. O0beM yMEHBIIIAaeTCS BMECTE C IEMEHTHBIM
TECTOM U PACTBOPOM, JCHCTBYIOIIMM KaK CMa3Ka M CHW)KAIOIIUM BHYTPEHHEE
TpEHUE.

Ha BTOpoii cTramuu GeToHHas cMech BUOpUPYET KakK OJHO 1enoe. YacTuIlbl
HaXONATCS B TECHOM KOHTAaKTe, HE3HAUMTEIPHOE B3aWMHOE IMEpPEeMEICHUE
BO3MOJKHO JIMIIb B CBSI3M C CEAMMEHTAIMOHHBIMU TPOIECCAMH H BBIJCICHUEM
3aIllIEMJICHHOTO BO37yXa, KOTOPHIM B 3TOT MEPHOJ MPHIAET CMECH CBOHCTBA
yIpyroro Tefa.

OTHOCUTENBHO HOBOU 3(DPEKTUBHOW TEXHOJIOTHEH YIUIOTHEHHSI SIBIISETCS
yIapHO-BUOpanmoHHas. [Ipu 3TOM HCMONB3YIOT TPUHIUI, OCHOBAaHHBIA Ha
BUOpaIuu u yaape (BUOpOpPE30HAHCHBIC TUTOIIAIKH ).

Kak mokaspIBaeT OIbBIT MPOU3BOICTBA COOPHOTO JKEIe300€TOHA HA HU3KO-
YaCTOTHBIX PE30HAHCHBIX BUOPOIUIONIAIKAX, YAAPHO-BUOPAIIMOHHAS TEXHOJIOTHS
3HAYUTEIBHO YIIydYIllaeT Ka4yecTBO MW3MACNUNA, HUX 3aBOJCKYID TOTOBHOCTb.

—e K pakyymmiacocy

Puc. 6.30. CxeMbl YIUIOTHEHUSI GETOHHOI CMECH B U3AEITHSX:

a — BUOpMpOBaHNEM; 6 — BUOPOBAKYYMUPOBAHHEM;

B — BUOPOMPECCOBAHMEM; I — UEHTPU(DYrMPOBAHUEM;

1 — Bubpocron (Bubpormnowanka); 2 — ¢opma; 3 — BaKyyM-LIuT; 4 — BUOpOIUTAMIT;

5 — npuXuMHasi pama; 6 — 6opToBasi ocHacTKa; 7 — MOA/IOH; 8 — Xeye300eToHHas Tpyba;
9 — ueHTpudyra.

BubpomnpeccoBanue — Meton BuOpanmoHHOro (GOPMOBaHHS C
OJHOBPCMCHHBIM O4aBJICHHUCM Ha 6GTOHHYIO CMECh — IIO3BOJIACT HUCIIOJIB30BATHh
Oonee xecTkue cMmecu M (OPMOBATH H3JEHUS C MPOPUIMPOBAHHON BEpXHEH
IIOBCPXHOCTBIO.

BI/I6pI/IpOBaHI/Ie I/IBI[eJ'H/Iﬁ Ha BI/I6p0HJ'IOH_[aI[KaX C IpUIPy30M IIOBBIIIACT
3(1)CI)GKTI/IBHOCTB YILIOTHCHUA OETOHHOM CMCCH, IPHUMCPHO BIABOC COKpamacT
IpoaAO0JIZKUTCIbHOCTD YIIVIOTHCHUA, o0OecreynBaeT IIOJIY4YCHHUC FJ]&I[KOfI
IMOBCPXHOCTH.

BI/I6pOHITaMHOBaHI/Ie — BOSI[GﬁCTBPIG Ha 6eTOHHy10 CMECH BI/I6pOHITaMHOM,
KOTOpHﬁ coyecracT (bYHKI_II/II/I BI/I6p0y1'IJ'IOTHeHI/I$I, [purpys3a u (bOpMOO6paBOBaHI/I}I.

PaGoyass moBepXHOCTh BHOpOIITaMIIa B 3aBUCUMOCTH OT BUJa (HOPMYEMBIX
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U3/ICIUMA MOXET OBITh IUJIOCKOHM, penbedHOM M ¢ MyCTOTOOOpa3OBaTEIISIMU.
Bubpodopmosanue. [Tpumensercs TUISt W3TOTOBJICHUS Pa3IUYHBIX
KeJe300€TOHHBIX U3JIETUI U3 KECTKUX cMecel. B TOp0KHOM CTPOUTENBCTBE OHO
IIUPOKO UCTOb3yeTcs. KecTKkue cMecu 00J1alatoT TUKCOTPOMHBIMU CBOMCTBAMU
(pa3xuKeHue) TOAbKO MPU BUOPUPOBAHUU.

OPhekTuBHOCTh BUOPOOOPAOOTKU 3aBUCUT OT PEOJOTMUYECKUX CBOWCTB
(MOBMKHOCTH) CMECH, aMIUTUTY/Abl, YacCTOThl KOJEOaHWUS U JJIUTEILHOCTHU
BuOpupoBanus. Ilokazarens 3dQexkTuBHOCTH BUOpHUpOBaHUS OETOHHON cMecu
onpenensieTcsiu3 popmMyIbl

K=0,001A%n? cm2/cex3,

rae A — aMIuIMTyJa KojaeOaHus,

N— yacToTa KojeOaHus.

Bemuunna K kome6nercs ot 30 mo 2800 cm2/cex3. Jlns pa3iuuHbIX
CMeCel YCTaHOBJICHBI ONTHUMAaJbHBIC 3HAYCHHUS TMoKazatens 3(PHEKTUBHOCTH
BuOpupoBanus Ko. Ilpu ontumanbubix Ko obOecrieunBaeTcsi paBHOMEPHOE
VIUIOTHEHUE  OETOHHOM cMecu  TpeOyemoill  yanoO0OyKIaJAbIBAEMOCTH  H
MUHHUMAaJIbHAS TPOJI0JDKUTENIBHOCTh BUOpUpoBanus. 3Has Ko, MOXHO, 3a7aBasiCh
amrntTynou konebanus (A= 0,1-1 MM), ycraHaBnuBaTh TpeOyeMylO0 4acTOTy
KoJeOaHui.

Paznuyarot ciegyrorue oCHOBHBIE CITOCOOBI BHOPOOOPaAOOTKH:

a) TMOBEPXHOCTHBIM — IMPU KOTOPOM KoJieOaTelbHbIE UMITYJILChl Ha CMECh
nepenalTcss dYepe3 IMOBEPXHOCTh, HANpHUMeEp, IUIOCKUA BHOpaTop WU
BUOpHUPYIOIIUE AJIEMEHThI (OpMBI-ONanyOku (BHOPOGOpPMBI), T.€. CTEHKH U
JTHUIIIA, K KOTOPBIM KPETsITCS BUOPATOPHI;

0) riryOUHHBIN — KoJIe0aTeIbHbIe UMITYJIbCHI IIEPEIAl0TCS Yepe3 MTyOuHHbIe
BUOPATOPHI WIIN BKJIAIBIIIHN, IOTPYKAEMbIE B CMECH;

B) 0OBEMHBIM — KoJjeOaTeabHbIE HUMITYJbCHl Yepe3 BHOPOIUIOMIAIKY, Ha
KOTOpPO#l yCTaHaBIMUBACTCS W3JENHE, TIEpeNaloTcsi BCeMy OO0bEMY CMECH.

B nopoxxnom ctpouTenncTBe BHOpodhopMOBaHHE Hanbosee paclpoCcCTpPaHEHO.

BakyymupoBanue. 3O(PeKTUBHOCT, BHUOPUPOBAHUA MOXKHO TOBBICUTH
BakyymupoBanreM. CyThb BaKyyMHUPOBAHHUS 3aKIIOYACTCS B OTCACHIBAHUU U3
CBEXEYJIO)KeHHON cMecu Boawnl (o 20 %) u 3amemiieHHOro Bo3ayxa. Ha
MOBEPXHOCTh OETOHHOTO W3S YKIIAIbIBAIOT BAaKyyMIIHT, 00€CIICUNBAIOIINAN
repmetu3anuio ¢opmbl. [log muUTOM € MOMOMIBIO BaKyymM-Hacoca CO3JAeTCs
pazpexenue 10 75-80 % moaHOro Bakyyma, M BoJia 1o IJIaHTaM OTCaChIBA€TCS U3
CMECH U TIOCTYIAeT B BOJOCOOPHUK.

BakyymupoBaHue MOBBIIIAET IMJIOTHOCTh U MTPOYHOCTH OETOHA Cpazy xKe
nocie (GOpMOBaHUSA, YTO MO3BOJISIET BBIMNOJHITh YACTUUYHYIO U JJISI HEKOTOPBIX
W3/1eJIUI MOJHYIO pacnanyoky. JIOCTOMHCTBOM BaKyyMHUPOBAHUS SIBIISIETCS] TAKXKE
TO, YTO MOJIBXKHYIO CMECh MOXHO MOJaBaTh Cpa3dy K MecTy (POpMOBaHUS IO
TpyOaMm ¢ TOMOIIBIO CKATOTO BO3/yXa WIM OETOHOHACOCOB.

Henrpudyruposanme. JIns  WM3rOTOBIACHUS  U3JCIWH, HMEIOIIAX
MUIMHAPUYECKYo (hopmy (HamopHble W Oe3HamopHbIe TPyObI, OETOHHBIC CBaw,
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MyCTOTEIbIE OTIOPHI TUHHUM AIIEKTPOTIEPEAaUn U APYTrrue KOHCTPYKIIMH KOJIBIIEBOTO
cedeHust), 3 PEKTUBHO UCTIONB3YIOT ciocod neHTpudyrupoBanus (puc. 6.31)

Beronnan camecs
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Puc. 6.31. TexHonmoruyeckasi cxema U3roToBleH!s TpyO METOIOM LIEHTpUDYTHPOBaHHUS:

| — pa3gaToyHbI# OyHKep; 2 — JICHTOYHBIA NUTaTeNb; 3 — LieHTpUdyTa; 4 — TpaBepca;

5 — cTenn; 6 — KOHCONbHbIE CbeMHUKH; 7 — hopMa Ha MOCTy Ter10Boi 06paboTKy;

8 — nocr pa3bopKu, YMCTKM, CMa3KU; 9 — yCTAaHOBKA A1s1 UCTIbITaHUs TpyO; 10 — craHOoK
IUIS1 U3rOTOBJIEHHST UKCaTOPOB apMaTyphl; 11 — cTteHa aisi COOPKM ABOMHBIX apMaTyPHBIX
KapKacos.

[Tpu momormu 1eHTpudyrupoBaHus BO3MOXKHO U3TOTOBIATh TPYOBI U APYyTrUe
u3genausi OOJBIION JJIMHBI, PA3IMYHBIX MOMEPEYHBIX CEYEHHUH, C pa3IudHOU
TOJIIIUHOM CTEHOK U ¢ OOJBIIION TOYHOCTHIO MPU HEOOIBIINX TPYAOBBIX 3aTpaTax.

[Tpu nenTpudyrupoBaHUM GETOHHYIO CMECh YKIIABIBAIOT B IUIUHAPUYECKYIO
¢dbopMy, Bpalarouyrocsi BOKpYr nMpoaoiasHoi ocu. [loa BiusiHueM HEeHTPOOESKHBIX
CWJI, pa3BUBAIOLIMXCS TPU BpAIIEHUU (QOPMBI, TMPOUCXOAUT YIUIOTHEHUE
OETOHHOI cMeCH U OT)KaTUE U3 Hee 3HAUUTENbHOM 1011 BOAbI. 3numiHss Boaa (c
HEOOJBIIION YacThlO IIEMEHTa, TaK Ha3bIBAGMbIH IIJIaM) yAalsieTcs Ioclie
3aBepieHus LeHTpudyrupoBanus. B pesynapTaTe 3HAYUTENBHO CHMKACTCS
BOJOIICMEHTHOE OTHOIIICHHE, M MPOYHOCTh OeTOHa Bo3pacTtaeT Ha 25-30 % 1o
CpaBHEHHMIO ¢ OCTOHOM TOTO K€ COCTaBa NMPH OOBIYHOM CIOCOOE€ YITIOTHEHHS
O0eToHHOM CMECH.

NzrotoBneHHple NEHTPUGYTHPOBAHUEM W3JIETHUS OTIMYAIOTCS  OOJIBIION
TJIOTHOCTBIO M BBICOKON TMPOYHOCTHIO OETOHA, MAaJbIM BOJOIOTJIONICHUEM U
BOJONPOHUIIAEMOCTBIO,  TOBBIIIEHHBIM  CONPOTUBICHUEM  arpeCCHUBHBIM
BO3JECHUCTBUSM.

Bubpomnpokar. BuOponpokaroMm Ha3bpIBalOT CHOCOO YIUIOTHEHUS OCTOHHOM
CMECH OJHOBPEMEHHBIM BO3/ICHCTBUEM HAa Hee BUOpAMK ¥ JaBICHUS TIpU
MpOKaTe MEX Ty BaAJIKAaMH WJIH MO ACHCTBUEM MPUTPy3a. Bubpomnpokat moBeIaeT
MPOYHOCTh OeToHa mpu cxaTuu Ha 5 % u mnotHocTh Ha 1 %. Bubpompokat
OCYWIECTBIISIIOT Ha TMPOKATHBIX cTaHax (puc 6.32) 1o pa3Iu4HbIM
TEXHOJIOTHUYECKUM CXeMaM: BUOPOIPOKAT, CHIIOBOM BUOPOTIPOKAT U BUOPOIIPOKAT
CETMEHTHBIM.

[Ipou3BoacTBO u3NENMA Ha BUOPOIMPOKATHBIX CTAHAX XapaKTepHU3yeTcs
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HEINPEPBIBHOCTBIO Mpoliecca, (OPMUPOBAHMEM H3ACIUNA HA JBIKYLIEHCS
TPaHCHIOPTEPHOM JIEHTE B COUYETAHUU C YCKOPEHHOU TEIIOBIAXHOU 00paOOTKOM.
JUisi M3roToBiieHHs OETOHHBIX IUIUT COOPHBIX MOKPBITHH HamOoJiee MPUTOJIEH
CUJIOBOM BUOpompokaT. Ero TeXHOJOTHs OCHOBaHA Ha COYETAHUU YIUJIOTHEHUS
0c000 xecTkux OeToHHbIX cMmeceil (30 cex) ¢ OJHOBPEMEHHbIM MHTEHCHBHBIM
MEXaHUYECKUM JIaBJIICHHUEM MpPH IOMOIIM BUOPOBAJIKOB, NEPENAIOIIUX CMECH
BUOpAIIMOHHbIE KOJEOaHMUS.

TexHonoruss M3roToBNCHUs IUMT cienytomas. OuuiieHHas U cMa3aHHas
(dopMa ycTaHaBIMBAETCA Ha MOJAIOUIMN MEXaHU3M aBTOMATUYECKOW TpPaBEpCHlI,
KOTOpBIHN niepeMeriaet (GopMy B 30HY TO3UPOBKH, I/I€ MOJBEMHBIN CTOJI OMYCKAEeT
dopmy  Ha  BuOporuiomanky.  Jo3MpoBOYHO-BECOBOW  MEpPEIBHKHOM
OETOHOYKJIaTYMK, MOJTYyYUB OETOHHYIO CMECh, pacIipe/ieliieT €€ paBHOMEPHO MpHU
nomoiu ckpedka. Ilocime »sToro BkIOUYaeTcs BHUOPOIUIONIAAKA, U CMECHh
MOJIBEpraeTcsi MpeABapUTeIbHOMY BHOpupoBaHUi0 B TeueHue 30 cek. 3arem
MOJBEMHBI CTON CHUMaeT (opMy ¢ BHUOPOIUIOMIAJIKHU, W LIEMHOW MOJAIOIIHMA
MEXaHHM3M MEPEMEIIAET €€ Ha TEJIEKKY C MOANPY>KMHEHHOW BEpXHEH paMoit.

Puc. 6.32. TexHonornyeckasi JIMHUS CUIOBOTO BUOPOTIPOKATA [l U3TOTOBJIEHUS
OCTOHHBIX IUTUT:

1 —aBTOMaTHYeCKM¥ 3aXBaT HOPMbI; 2 — paCNpeAUSIUTEILHO-103UPOBOYHOE YCTPOHCTBO
C BECOBBIM JO3MPOBaHHEM; 3 — CTaH CUJIOBOTO BUOpONpOKaTa; 4 — TeNexkKa;

S — HaTsXHasl CTaHLIUSA XO40BOI YacTu; 6 — BuOponnowaaka; 7 — repenaTouHbIi
MMOABEMHBIN POJNIbraHT; 8 — MPUBOAHOM posbraHr; 9 — rumra; 10 — 3axsar ais nogayu
TUIMT B NPONApOYHYIO KaMepy.

Tenexka ¢ popmoit Ha paboueit ckopoctu 35-40 M/4 Io1aeTCs MO CUITOBOM
BUOPOIIPOKATHBIN CTaH, TJe 3a CYET WHTCHCHBHBIX JABICHHUN BUOPUPYIOIIUX
BaJKOB OCTOHHAs CMECh YIIOTHAETCS W oOkumaercs. [locnme BwIXoma u3-TOJ
cTaHa GopMy ¢ IPOKATAHHBIM U3/IEIHEM CHUMAIOT C TEJICKKH U HAIIPABIISIOT HA
TEIUIOBIIAXHYI0 00paboTKy. [locie kpaTKOBpeMEHHOH TEeTIOBIaKHOW 00pabOTKH
(3 4) u3menue BEIHUMAIOT U3 (OPMBI M CKIIAIBIBAIOT B MITA0EINb JIJIST TO3PEBAHU.

[TpumensieTcss 6eToHHAs cMech ¢ BOJoIleMeHTHBIM oTHomeHuem 0,30-0,35.
PexxuM TermoBnaXxHOCTHOW 0O0paOOTKHU CIEAYIONTUIA: TTOBBIIICHUE TEMITEPaTypPhl
Ho 50°C - 1,5 u, BeigepxkuBanue npu 50°C - 1,5 4. B 3uMHee Bpemsi moclie
pacnanyOKu u3/enne BbIIepKUBAIOT B 1iexe B TeueHue 20 u.

Tennosnasxcuas obpabomka uzoenutl.
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CBexeynoKeHHbI 0€TOH B HOpMaJbHBIX yCIOBUSX (TeMmepaTtypa 20+5 °C)
HaOUpaeT MPOEKTHYI0 MapKy MO MPOYHOCTH uepe3 28 cyTok. Jns momydeHwus
NPOYHOCTH B 0o0jiee KOPOTKHME CPOKM OETOH MOJABEPraloT TEIUIOBIAXKHOM
oOpaboTke.

Bunsl TermoBoit 00paboTKu:

TEIJIOBNaXHass 00paboTka (NpomapuBaHUE) COCTOMT B JJIUTEILHOM
BO3JICMCTBUM Ha OCETOHHOE wu3Jeiue HackineHHoro mnapa npu 60-100 °C u
OTHOCHUTEJIBHOM BIAXKHOCTH cpebl 0koio 100 %;

CyXOH IPOrpeB — JJIUTEIbHBIN MOI0TPEB OETOHHOTO U3/ B BO3AYIITHON
cpene;

aBTOKJIaBHasi 00paboTKa, MpU KOTOPOU Ha OETOHHOE U3JIETINe BO3IEUCTBYET
nap npu 130-180 °C nox nasnenuem 8-12 kr/cm2. ABTokiaBHas 00paboTKa JaeT
BO3MOXKHOCTb MOJTYYUTh MPOYHOCTh, paBHYIO 125-150 % oT mapku OeToHa yxe
yepe3 8-10 4.

Haubonee pacnpocTpaHeHHbIM BHAOM TEIJIOBOM 0OpabOTKU SIBISETCS
TEIUIOBNaXKHasi o0OpaboTka (mpomapuBaHHMe) B MPONAPOYHBIX Kamepax. I[lpu
TEIUIOBIIAXKHOW 00paboTKe MPOYHOCTh O€TOHA OBICTPO HAPACTAET, UTO MO3BOJISIET
yepes 8-24 4 uznenue pachopMOBHIBATD, IEPEHOCUTH U TIEPEBO3UTH HA CKIIAJIBI U
JOCTaBIIATh K MECTY PaOOTHI.

brictpoe HapacTaHue MNPOYHOCTH OETOHA OOBACHIETCS 3HAYUTEIIbHBIM
YCKOPEHHEM XOJa pPEaKIUu THApATAllMid ILIEMEHTHOTO 3€pHAa TOJl BIUSHUEM
MOBBIIEHHON TeMIepaTypbl M BIaXHOW cpenbl. OgHako KOHEYHBIH 3 dexT
3aBUCUT OT CBOWCTB IIEMEHTOB, MOJBHMXHOCTH OETOHHOM CMECH U pexuma
00paboTKH.

K HemocratkaMm mpoliiecca npornapuBaHus U3AENHI OTHOCATCS IIIUTEIbHOCTD
Ipoliecca U HEMOJIHOE UCTI0JIb30BAHUE LIEMEHTA.

Jl7ist psija IEMEHTOB YCKOPEHHBINM NEPHUOJ] KOJJIOUIaluu (reiaeo0pa3oBaHus)
BBI3BIBAET HEJOCTATOYHYIO IMOJHOTY THUApaTalliyd KIMHKEPHBIX MaTEepHUAJIOB.
BenenctBue MeECTHBIX TEMIEpPATypHBIX HANPSOKEHUNW B H3ACNHUSAX HEPEIKO
MOSIBJISIIOTCS. MUKPO- WJIM 3HAYUTENIbHBIE TpenuHbl. [locie npomapuBanust 6eToH
HaOupaer mpouyHocth 70-80 % oT cBoed Mapku, U B JalbHEUIIEM OHA HE
BO3pacTaeT. JTO HEXKEJNATENIbHbIE SBJIECHUA M YCTPAHATh MX MOXHO TOJBKO
MPaBUIHLHBIM BHIOOPOM IIEMEHTOB U PEKMMA MPOTIAPUBAHHSL.

TexHonoeuss menioeuaMCHOCMHOU 00PAbOMKU.

DTOT MpoUece 3aKII0YAeTCsl B BO3ACHCTBUM HA U3EINE ropsueil U BIaKHON
cpenoit — Bo3ayxoM ¢ TemnepaTtypoit 60-200 °C 1 OTHOCUTEIBHOM BIa)KHOCTHIO
o 100 %. B Takoii cpene peakuuu MexAy MHUHEpaJaMd LEMEHTa M BOAOU
nporekaroT B 8-10 pa3 Owictpee. Bo3HHMKAOT mpovHbIE HOBOOOpA3OBaHUS M
YOPOYHSIETCS CTPYKTYpa O€TOHA, YTO 3HAYUTENBHO YCKOPSIET TBEPEHNE OETOHA.

TemmoBnaxxHoCcTHasE 00pabOTKa MOIDKHA 00ECIIEYUTh MOTYyYECHUE MPOYHOCTH
6etona okono 70 % mpoextHo¥ wim 50-60 % pacmamyOO4YHOM, T.€. TAaKOH, MPH
KOTOPOU HM37eNHsI MOXHO CHUMATh C TIOJJIOHOB (DOPM, MMPOKATHBIX CTAHOB U JIp.
O} dexTnBHOCTD TEMIOBOW 0OPaOOTKM OIICHWBAECTCS OTHONICHHEM MPOYHOCTHU
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O6eToHa, mporieaero oopadorky RO, k mpounoctu 6eToHa R28, TBepaeBiero B
HOPMAaJIbHBIX YCIOBUSX;
Ro/ R28 = m.
[IponomxutensHocTh [ToTHOTO HUKIA TEMIOBAAKHOCTHOM 00padoTku T (0T
OKOHYaHUsI POPMOBAHUS O OTTPY3KHU TOTOBBIX U3JIEINI) paBHa
T=T1+T2+T3+T4+T5,
rae T1 — nepuoa npeaBapUTENbHON BBIAEPKKH CHOPMOBAHHBIX M3JIETUN
JoHavasia 00paboTKH;

T2 — nepuon Harpesa;

T3 — nepuo U30TEPMHUUECKOTO HArpeBa;

T4 — nepuon OXJIaXKICHHUS;

TS — nmnepuon BBIIAEPKUBAHUS M3ACIHUNA TIOCJIE TEIUIOBIAXKHOCTHOM
00paboTKH.

[lepuon T1 HeoOxoauM npu Jr0OBIX crioco0ax TemioBoi o0paboTku. B Teye-
HUE TOTO MEePUo/Ia MPOUCXOAUT TETIIOBOE (POPMHUPOBAHME MHOTOUHCICHHBIX HO-
BooOpazoBaHuii 6eToHa. B u3aenusax, mogorpeBaemMbix 0e3 MpeBapruTeIbHOTO BbI-
JEeP>KUBAHUS, TIPOUCXOJAUT MPEKACBPEMEHHOE YIUIOTHEHHE 000JIOUEK 3E€pEeH Iie-
MEHTa Y 3aMeJISIETCS PeaKIysl TUIpaTalluK, YTO MPUBOJNUT K CHIDKEHUIO MPOYHO-
ctu 6erona. Cnenytronuii 3a nepuoaoM T1 nepros HarpeBa Mmo3BoJIsSeT B JaTbHEH-
[IIEM WHTEHCU(PHUIIUPOBATH U30TEPMUUYCCKUMN TOJIOTPEB U3NICIUNA, U 3TO B KOHEY-
HOM CU€Te KOMIICHCUPYET BpeMsl, 3aTPaueHHOE Ha MPeIBAPUTEILHOE BbIICPKUBA-
HUE.

[TpomgomxurensHocTh T1 3aBUCHT OT BUAa 1ieMeHTa U coctaBisieT 1,5-4 4. C
YMEHBIIEHHEM BOAOLIEMEHTHOI'O OTHOUIEHUS MEPUO/] 7, YMEHBIIIAKOT.

Ilepuon T2 onpenensiercs JOMYCTUMON CKOPOCTHIO MOJBEMA TEMIIEPATYPHI;
MOCIIEIHSSL 3aBUCUT TJIAaBHBIM 00pPa30oM OT IJIACTUYHOCTH CMECH U MACCHUBHOCTH
uznenuid. CKOpocTh OoAbEMa TEMIIEPATYPhbl MEHBIIE JJISI TUIACTHYHBIX CMECEH U
MAaCCHBHBIX M3enuii (He Boimie 20-25 rpan/d) u OodbIle IS )KECTKUX cMeced U
TOHKOCTEHHBIX m3fenuii (He Beimie 35-40 rpan/d). C yBenuueHUEM TOJIIUHBI
U3JIEJIA CKOPOCTH MOBEMA TEMIEPATYPhl HECKOJIBKO CHUKAETCHI.

[IpogomkuTenbHOCT, Tiepuoga T3 3aBUCUT OT JKECTKOCTH CMECH H
TEMIIEPATypbl U30TEPMUUECKOr0 HarpeBa. C MOBBIIIEHUEM KECTKOCTH cMecH T3
CHIDKAETCs, a ¢ TIOHMKCHHEM TeMIIepaTyphl H30TEPMHUECKOTO Mmojorpesa (tu) -
BO3pACTAET.

ITepuon T4 nomkeH OBITH TAKUM, YTOOBI MPU OXJIAXKICHUH W3JCIHA MOYKHO
ObII0 M30exkaTh 00pa30BaHMs OMACHBIX TEMIIEPATYPHBIX HampsbKeHHil. beicTpoe
OXJIAKJICHHE MOXKET BBI3BaTh OOpa30BaHWE TPEIIMH UM WHTCHCHUBHOE JIBMKCHHE
BJIalM K OCTHIBAIOIIEH TOBEPXHOCTHU, UYTO I[IOHUYKAET MOPO30CTOMKOCTh U
BJIarOHENPOHUIaeMOCThb. [IpogomkurensHoCcTh T4 3aBUCHT OT tu, JKECTKOCTH
CME€CH, MAaCCUBHOCTH U TONIIMHBI n3enus. CKopocTh oxnaxaeHus Bozpacraet (T4
YMEHBIIIAETCS) C YBEJIMYEHUEM KECTKOCTH CMECH U YMEHBIIIAETCS C YBEIUUCHUEM
MAaCCUBHOCTM U TOJIIMHBI u3Aenuil. MakcumanbHasi JIOMyCTUMas CKOPOCTh
OXJIaXICHUS )KecTKuX cmecer 50-60, mnactununbix -30-35 rpan/d.
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[IponapuBanue, yckopsisi TBEpJEHUE, BCE K€ HECKOJIBKO CHUKAET KOHEYHYIO
NpoyHOCTh OeToHa. Yem MeHblIe MNOpeaBapUTENIbHAs BBIAEPKKA M BBILIE
TeMIiepaTypa MNponapuBaHus, TEM XyXe CTPYKTypa OeroHa M OoJblie MmoTeps
npoyHocTH. Ilpu OBICTPOM OCTBIBAHMM W3JE€TUS BO3HHUKAET 3HAYMTEIbHAS
pa3HOCTb TEMIIEpATyp HapyKHOIO CJIOS U sAapa OETOHa, KOTOpblE B CyMME C
yCaJlOYHBIMU HANPSKEHUSMHM YacTO MPEBBIMIAIOT NPENEIbHOE COMPOTUBICHUE
PACTSDKEHUIO, M B M3JECIHUM TMOSBIAIOTCS TPELIMHbI, MHOT/AA OOJIBIION IJIMHBI U
TJTyOUHBI.

eC [ f g N
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Ha puc. 6.33 npuBenen rpaduk pexuma TBEpPACHUS, PEKOMEHAYEMOTO
MUHNTom, 111 MOCTOBBIX KOHCTPYKIIHM.

CniocoObl TETUIOBIXKHOCTHON 00pabOTKH KIACCU(PUIIUPYIOT 1O CIEAYIOIUM
IPU3HAKAM.

[To ucTOUHMKY Teria — MpomnapuBaHue Mmpu noBbieHHoM (t > 100°C) nmun
noumkeHno (t=50-100°C)  TemmepaType, 3JICKTPOIHEPIHEH, pa3IMYHBIMU
KUJKOCTSIMU (BOJIa, MACJI0), METOJIOM TOpsiYero (OpMOBaHUS.

[lo cnocoOy mepemauu Termjga — HEMOCPEJICTBEHHOE COMPUKOCHOBEHUE
U3JIeNIug € TEIUIOHOCHUTENIEM, HAarpeB 4Yepe3 NOBEPXHOCTh (KOHTAKTHBIN),
U3JIy4eHUE, HArPEB TOKAMH BBICOKOI YaCTOTBHI.

[lo naBneHHIO cpelbl — MpPU HOPMAJIbHOM U MOBBILIEHHOM JaBJICHUU
(aBTOKJIaBBHI).

[To pexxuMy — nepuoIMYECKUNA U HEPEPHIBHBIM.

N3 Bcex pa3HOOOpa3HBIX CIIOCOOOB TEIUIOBIAXKHOCTHOM 00pabOTKH
HauOOJbIIIEE  PACIPOCTPAaHEHHWE B  JIOPOKHOM CTPOHUTEINBCTBE  IMOIYUYHIIO
MpOTIapuBaHue U3AEIUN TIPH aTMOc(hepHOM AaBiIeHUH U MoHMKeHHOH (60-100°C)
TEMIIEpaType. 3HAYUTENBHO PEXKE MCIOIB3YETCS aBTOKJIABHBIA CIOCOO U
anekTponporpeB. OUeHb PEIKO UCII0JIb3YETCS KOHTAKTHBIN U TYYHCThIM TOJAOTPEB.

[IpomapuBanme W3S 3aKIIIOYAETCS B BBIACPKMBAHUH OT(HOPMOBAHHBIX
N3penuii B mponapoyHbIX KaMepax, 3al0JHEHHBIX MAPOBO3AYIIHON CMECHIO OIIpe-
JEJICHHOW TEMIIEPATYPHI.

[IpoyHOCTP M3€EMNI ONIPENENSIETCS PEXKUMOM NPOAPUBAHUSL.
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[TponomxurensHocTh epro1oB T1 T2, T4 u TS Ha3HauaeTcst B COOTBETCTBUU
C TMPHUBEICHHBIMHU BBHIIIE PEKOMEHAAMSAMU. TemmepaTypa H30TEPMUYECKOTO
nporpesa tu nmpuHuMaetcs pasHou 60-100 °C.

ABTOKJIaBHBIN MapoONporpeB 3aKII0YaeTcs B MPONApUBAHUM OETOHHBIX
U3JIeTUH TTPU NOBBIIEHHBIX TeMrnepaTypax (175-193 °C) HachleHHBIM BOJASIHBIM
mapoM ¢ JaeieHueM 9-13 ar. VYkasaHHblE IapaMeTpbl YCKOPSIOT PEXUM
MaponporpeBa U CrocoOCTBYIOT 00pa30BaHUIO 00Jiee TPOUHBIX U3JIETUH.

ABTOKJIaBbl TMPEACTABISIOT COOOM TEPMETHYECKH 3aKPBIBAIOIIUECS C
XOpOIIeH TEIIoN30IsIIuel Kamepsl (IuameTpoM 2,6 win 3,6 M, puHoi 20-30 M),
BHYTPH KOTOPBIX Ha pPesibcax MePEeMeNIaloTCsl BATOHETKU C U3JCIIHIMU.

OpueHTUPOBOYHBIN PEKUM MTPONApUBAHUS B aBTOKJIaBaX MpH JaBieHun 9-13
at cnenyromuii: T1 - 2-4 9 s TOpoXKHBIX 0€TOHOB U 3-4 4 11 sueucToix. T2 - 3-
4 (4-6), T3 = 4-5 (6-8), T4 = 2-3 (4-6) 4. OKOHUYATEIBHBIN PEKUM MPONAPHUBAHUS
KOPPEKTUPYETCSI OMTBITOM.

Pacxon mapa Ha 1 M3 uznenuii npu aBTOKJIABHOM MapoOIpPOrpeBe COCTaBISET
300-350 kr, yTO HE HAMHOTO OOJIBIIIE, YEM MPU KaMEPHOM IpornapuBanuu. OaHaKo
METaJNIOEMKOCTh aBTOKJIABOB OUY€Hb OOJbIIAs U 3TO ONPENENSeT UX BBICOKYIO
CTOUMOCTb.

ColOmroaTh peXUM TMpONApUBaHMs, YIPaBIsis UM BPYUYHYIO U BU3YaIIBHO,
HEBO3MOJXKHO: 3TO MPHUBOJUT K CEPhE3HBIM OIIMOKaM M OTKJIOHCHHSIM. HykHO
UCITIOJIH30BaTh MPOTIAPOYHBIE KAMEPHI C MPOrPAMMHBIM PETYJIMPOBAHUEM PEKUMA
npornapuBaHusa. Mcmosib30BaHME TakuUX Kamep YIydlllaeT YCIOBUA TpPYHa,
COKpaimiaer Opak, TMOBBIIMIAET KAayeCTBO W3ACIHNA, WX MPOU3BOJAUTEIHLHOCTD,
CHI)KAeT pacxo/] mapa v MoTpeOHOCTh B 00CTY>KHBAIOIIEM [TEPCOHATIE.

Bonbiiie BO3MOXKHOCTH TIPH  TPOU3BOJCTBE COOPHOro JKene300eToHa
IpEeJICTaBIIsIET METO/I IPOTpPeBa CBEXKEOTHPOPMOBAHHBIX U3/IeNTUN HH(PPAKPACHBIMU
aydaMu. B mpOMBINIITIEHHOCTH JIs POTPEBA UCTIOIB3YIOTCA U3ITYUYEHUS C JUTHHOU
BoiHBI OT 0,76 mo 6 MK. MakCMMaJIbHBIM TTOTOKOM BOJIH JIaHHOTO CIIEKTpa
o0namarT Tejaa, UMEIoNIMe TeMIlepaTypy H3jiaydaronieil mosepxuoctu ot 300 1o
2400 °C.

[locTOSIHCTBO ~ 3a/laHHBIX ~ TEMIIEPATYPHBIX  PEKUMOB  OCYIIECTBISETCS
NEPUOJUYECCKUM BKIIOYCHHEM M BBIKIIOYEHUEM TE€HEPaTOpOB HH(PPaKpaCHBIX
nydedi. Bo3mokna aBTomMaTuzamms —mporecca. Merton  TepMooOpaboTKu
nH(paKpaCHBIMU JydyaMU TO3BOJIAET TOJydaTh COOpHBIE >KeIe300€TOHHBIE
U3JIeTUsl ¢ TIPOYHOCTRIO 10 75 % oT MapouHnoil B 1,5-2 pasa OpicTpee, yeM mpu
ucroiab30BaHuu napa. CokpallieHre npoJoJKUTEbHOCTH TepMO0OpadoTku B 1,5-
2 paza mno3Bosisier Ha 60-70 % TMOBBICUTH BBIIYCK TOTOBBIX W3JENIUNA, HE
YBEIIMYUBAasi MTPOU3BOICTBEHHBIX IO TPEeANPUSITUS.

[locne TtenioBoil 00paOOTKM M3JENUS TOABEPrarOT KOHTPOJIIO H
HaIpaBJIAIOT HA CKJIA.

Konmponw u ynpasnenue xavecmeom npooykyuu.

[lenb KOHTpPOJS KayecTBa — A3TO BBIABICHUE U MpeaynpexacHue nedeKToB, a
TaK)Ke MPUHITUE PEUICHUH 110 UX YCTPAHECHMUIO.
OcCHOBHbIE IPUHIIUIBI KOHTPOJISI KAYECTBA:



157

1) KoMIIeKC MeponpHUsATHII MO HAOIIOJEHHUIO 32 OCYIIECTBICHHEM TpeOOBaHUM
HopMaTuBHBIX 10KyMeHTOB (I'OCTos, CTh, TVY);
2) o0sA3aTeNbHOE YCTAHOBJIEHHE COOTBETCTBUS NapaMeTpoOB OETOHHBIX U
KEI€300€TOHHBIX U3/ICIUN NPEIbIBISIEMbIM K HUM TPEOOBAHUSIM.

Kontpons 3a mnpoaykumeinn 3KBU Bkio4aeT BeCh TEXHOJIOTHMYECKHI
KOMIUIEKC, TP KOTOPOM KOHTPOJIUPYIOTCS

NOCTYTIAOIINE MATEPUAIIBI;

TEXHOJOTUYECKUE MPOLIECCHI;

KaueCTBO T'OTOBBIX U3JEIHH.

KoHTponp noctynaromux MarepuagoB MPOBOJUTCS 3aBOACKON aboparoueit
B cooTBeTcTBUM C TpeboBanusimu 'OCTos, CTh, TV.

KoHTponb TEXHOTOIrMYECKUX TPOLIECCOB 3AKIIOUYAETCS B IPOBEPKE:

JUTUTEIBHOCTH M KaueCcTBa MEPeMEITUBAHMUS;

NOJIBJKHOCTHU M yT000YKJIaIbIBAEMOCTH CMECH;

KauecTBa CBAPKU U MOHTa)Ka apMaTypPHBIX CETOK U KapKacoB;

BEJIMYMHBI HATIPSKEHUS MPU HATSHKCHUU apMaTyph,

napaMeTpoB YIUIOTHEHUSI CMECH;

TEMIIEPATYPHOTO U BIAKHOCTHOTO PEXHMa TEPMOBIAXHOCTHOM 00pabOTKU
JOPYTUX OIEepaLvu.

KoHTponb kauecTBa roToBOM MPOIYKIIUK OCYIIECTBIISETCS B COOTBETCTBUU C
rOCYJapCTBCHHBIMHM CTaHJIapTaMH, YCTAaHOBJICHHBIMH Ha TOT WJIM HWHOW BUJ
U3JIEIINS.

OCHOBHBIE = CUCTEMAaTHYECKH  OINpENeNsieMble  IOKa3aTelau, KOTOpBIE
ONPEEIAI0T NEPUOIUYUECKU:

IPOYHOCTh OETOHA;

MOPO30CTOMKOCTH;

BOJOHETIPOHUIIAEMOCTb;

TPEIIMHOCTOUKOCTb.

[Tpu oTnycke n3aenuii noTpeOUTENSIM MPOBEPSIOT:

IIPOYHOCTH OeTOoHA (Hepa3pyIIarouiMHA METOTaMH);

TOJIIIMHY 3aIUTHOTO CJIOS;

YKJIAJKY U3/ Ha TPAHCTIOPTHBIE CPEICTBA;

UCIIBITBIBAIOT KOHTPOJIbHBIE KyObl OETOHA;

pa3MenieHrue apMaTypbl B TOTOBBIX U3AECIUIX.

[TpouHOCTH 6E€TOHA KOHTPOIUPYIOT TSI BCEX MapTHil n3aenuit (kaxapie S0 M3
cMecH). [ 3Toro U3 nmpoBepsieMol MapTUH CMEHHOTO0 00beMa U3TOTOBISIOT TPU
cepuu 00pa3oB-KyOonkoB. dopMoBaHME M BBIICPKUBAHHE OOPa3IOB JOJDKHO
OBITH TAKUM, KaK TIPH U3TOTOBICHUU M3JIEITHMA.

O dexTrBHBI HEpa3pyMIAOIINE METObI ONPEACICHUS MPOYHOCTH TOTOBBIX
15631 (017078

B npakTuke pacnpocTpaHeH yiabTpa3ByKOBOW UMITYJIbCHBIM METOJ KOHTPOJIS
MpoYHOCTU M3Aenuili. OH OCHOBaH Ha U3MEPEHUU CKOPOCTH PACIpPOCTPAHEHUS
yIbTpa3ByKa B 0eToHe V, KOTOpasi 3aBUCUT OT TMHAMUYECKOTO MOJYJISI YIIPYTOCTH
Ey, miotHoctu 6etonapu ko3 duimenta Ilyaccona .
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V =vVEy+ (1 -u2)

3nauenue koddduuuenta Ilyaccona (u) cocraBiasier s OeToHa U
xenezoberona okono 0,15. CnenoBaTenbHO, U3MEPSS V, MOXKHO BhiuuciauTh Ey ,a
3aTeM U MpoYHOCTh OeToHa (R28), umes 3aBucumocts “Ey — R28”.

B npaktuke npumensiercsa 6oJiee NpocToi crocod onpeeneH s MPOYHOCTH C
UCIIOJIb30BAaHUEM  yIbTpa3ByKa. OKCIEPUMEHTAJIbHO YCTAaHOBJIEHO, 4YTO V
CYLIECTBEHHO 3aBUCUT OT KPYIHOCTH 3alOJHUTENs AaHHOro OetoHa. CTpost
CEPHIO SKCIIEPUMEHTANIbHBIX KpUBbIX R28= f(V) nist pa3nuuHbIx cOCTaBOB OETOHOB
U KPYIHOCTH 3aI0JHUTENS, IO KOTOPbIM, UCXOAS U3 3aMEPEHHON V, BBIUUCISIIOT
IPOYHOCTh OE€TOHA TOTOBBIX M3Aenuil R28.

OOBIYHO TIPU KOHTPOJIE MPOYHOCTU BBIUUCISIOT Takke KOd(PPUIUEHT
HEOJIHOPOJHOCTH NMPOYHOCTHU U3JIETUH :

KHZch-36/R28,
rae Rep— cpensss apudmernyeckas MPOYHOCTH OETOHA Ha CHKaTue,
omnpejensemMast pyu Yncie UCIbITaHUN JaHHOU nmapTuu He meHee 100;
© — cpenHeKBaApaTUYHOE OTKIOHEHHUE, BRIUUCIsiEeMOe 0 popmyie
6=\ (Ri-Rcp)2n-1
rae Ri— u3MepenHbie MpOYHOCTH OETOHA;
N — YKCIIO U3MEPEHUN MPOYHOCTH B MAPTUU O0OPA3IIOB.

3HaueHue kod(puimeHTa HeOJHOPOIHOCTH MPOYHOCTH u3aenuil K, momkHo
ObITh He Hke 0,75.

B wmemom cucteMa KOHTpOJISI BKIIFOYAET OpraHbl, METOJBl M CpEICTBA
KOHTPOJIS.

[IpssiMast OTBETCTBEHHOCTh 32 KaueCTBO H3AENHMI  BO3J0KEHAa Ha
HEMOCPEICTBEHHBIX UCTIONMHUTENEH (pabouux, Opuragupos, MactepoB). [Ipu sTom
OCHOBHOE BHHMAaHHE JOJDKHO OBITh YJEJICHO ONEPAlMOHHOMY KOHTPOIIIO
TE€XHOJIOTUYECKUX MPOLIECCOB, MOCKOJbKY TOJIBKO TOYHBIM BBIIOJHEHHUEM BCEX
orepanuii MOXXHO YCTPaHUTH AEPEKThl ¢ MUHUMAIBHBIMU 3aTpaTaMu Tpyla H
MarepuanaoB. OCHOBHON JOKYMEHT ONEPAllMOHHOIO KOHTPOJS - TUIOBAas CXeMa
ONEPALMOHHOTO KOHTPOJISI, BKIIFOUAOIIAs :

ACKU3 KOHCTPYKIMHU M3JeNus (KOHCTPYKIIMU) C YKa3aHUEM JOIYCKaeMbIX
OTKJIOHCHUH;

nepevyeHb MOMJICKAIIUX KOHTPOJIIO OMEepalui ¢ yKa3aHUEM, KaKhe U3 HUX
npoBepseT mactep u kakue OTK;

COCTaB KOHTPOJISI (UTO KOHTPOJIHUPYIOT);

croco0 KOHTPOIIS (KaK U 4eM KOHTPOIUPYIOT);

JAHHbIE O Ciy4yasX, KOrja HeOoOXOJWMO TMPUBIECKATh [Ji1 MPOBEACHUS
KOHTPOJISI COTPYAHUKOB CTPOUTENBbHBIX U IIEHTPATbHBIX J1JA00PATOPUI.

Takum 00pa3zom, KOHTpOJb KadecTBa ocymiectBisitor OTK, naboparopun,
MacTtepa u paboure Ha CBOMX paboYnX MecTax.

Ckaosl 20mogot npooyKyuu.
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Cxknaapl TOTOBOM MPOJIYKIMU MPETHa3HAYEHBI 11 XpaHeHUs U3JIeNUi, TIPO-
HIEIINX TEXHUYECKUN KOHTPOJIb, 10 UX OTIPABKU MOTPEOUTEISIM.

Cxknaackue TUIOMAIKH JOJDKHBI ObITh TIIATENIbHO CIUIAHUPOBAHBI U YILIOT-
HeHbl. Ha HuX ycTpauBaroT mioTHOe NOKpbITHE ¢ YKIOHOM 10-20 %o nns croka
MMOBEPXHOCTHBIX BOJI.

XpaHEHHE TOTOBBIX JKEJE300€TOHHBIX U3JICIUN U3 THKEIbIX OETOHOB
OCYIIECTBIISIFOT HA OTKPBITHIX IJIOIIAAKAX, 00OBIYHO PSAOM C IIEXOM MPOMIapUBAHMUS.

N3nenust XxpaHAT 1o TUNIOpa3MepaMm U Ha3HAUYCHHUIO.

KopoTkue uzaenus ykinaapiBaroT B ITA0ESI TOPU30HTAIIBHO C ONTUPAHUEM Ha
JIEpEBSIHHBIC MHBEHTAPHBIC MPOKJIAJIKU TOIIIMHON HE MEHee 25 MM, a MpU HATUYHUH
B M3JICJINM BBICTYMAIONIUX YaCTeH — HE MEHEEe UX BBICOTHI.

Kaxnapiii mrabens JOMKEH MMETh TaOMWUYKY C yKa3aHUEM KOJHMYeCTBa M
TUIIOpa3Mepa U3AETUN.

Ha ckmagax roToBOW MPOAYKIIMKM MPUMEHSIOT B KAdeCTBE IMOIBEMHO-
TPAHCIIOPTHOTO OOOPYJOBAaHUSI MOCTOBBIC, KOHCOJIBHO-KO3JIOBBIE, OallleHHBIC
CaMOXO/THbIE KPaHbl U BUJIOYHBIC aBTOTIOTPY3UHKH.

['py30omoaseMHOCTh KpaHOB JIOJDKHA COOTBETCTBOBATh HAMOOJBINEH Macce
OTITyCKae€MBbIX 3aBOJIOM M3JCNHM (¢ yueToM Kod(dduilueHTa 3amaca).

Ha ckmagax xene300€TOHHBIX WM3JEIUN  11€JeCO00pa3HO  MPUMEHSThH
aBTOMATU3UPOBAHHBIE TPY303aXBaTHBIC YCTPOMCTBA, YTO PE3KO COKpaIlaeT |
nenaeT 0e30MmacHbIMH ITH onepanuu. CHSATHE cTpomna BpY4YHYIO 3aHUMaeT a0 20
MUH, a IPU aBTOMAaTU3UPOBAHHBIX I'Py303axBaTax - 2 MHH.

Mexnay mrabensiMu JOKHBI OBITh MPOXOAbl MIMpUHON HEe MeHee 0,6 M.
[Ipoxonap! Mex Ty mTabEIIMU B IPOAOILHOM HANPABIECHUHU YCTPAUBAIOT Yepe3 JBa
mradens u He pexe, ueM uepes 25 M.

[Ipoe3apl ycTpanBarOT IIMPUHOW B 3aBUCUMOCTH OT BHJA HPHUMEHSEMBIX
TPAHCHOPTHBIX CPEACTB U MOPSAKA UX JBUKEHUS HA CKIIAJICKON TEPPUTOPUH.

BmecTuMocTh cKiaza yCTaHAaBIMBAIOT MO pPacyeTy, HO, Kak IPABHIIO, HE
MeHee 15-cyTouHol BEIpaObOTKH 3aBOjA.

Otnyck u3znenuii co cKiaja MPOU3BOMAAT IO HAKIAOHBIM, MOTPY3KYy - C
y4acTHEM MacTepa WUiM 3aBEAYIOLIEr0 CKIaJ0M.

[Tpu BBI€3/E CO CKIIafa AOHKHA OBITh OT/ACNIbHAS OXpaHa UM COBMEIICH. Has
c oO1meit oxXpaHoi 3aBoja.

JlocTaBka Tpy30B MOTPEOUTENSIM OCYIIECTBISCTCS ICHTPATU30BAHHO U Ha
OCHOBAHUU 3aKJIIOUEHHBIX JOTOBOPOB U 3as1BOK.

Oxpana mpyoa u npomugonoxcapmuvie meponpusimusi na 3KbHU.

Ha 3aBomax ® monWroHax »kelie300€TOHHBIX KOHCTPYKIHMH —CIIEIyeT
co001aTh, KpoMe 00mmX TpeOoBaHuH, crienuduaecKue.

[Tpu cmazke dopm HEOOX0aUMO PabOTaTh B PyKaBUIIAX W 3AIIUTHBIX OYKA.
Mexnay mrabensiMu CIEQyeT OCTaBISATh pa3pbiBbl MIMPUHOM He MmeHee 50 cM,
MEXy rpynmnoil mradeneid — mpoxoasl He MeHee | M. Takoe ke paccrosiHue
JIOJIKHO OT/ACNATHh KpailfHHH mTadenb OT rabapuTa TPaHCIIOPTHBIX M MOTPY30YHBIX
MamuH. [lItabens MeTKuX u31eui JOJDKHBI OBITh HE BhIIIE 1,6 M, @ KpYITHBIX 3 M.
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Kpanbl, npumensieMbie i MOTPY30YHO-PA3rPy30UHBIX PAOOT, MOXKHO
AKCIUTYaTUPOBATh TOIBKO MOCIE COOTBETCTBYIONIEH MPOBEPKHU U UCTIHITAHUS.

BbBINOJIHATE  CTPONMOBKY T'Py30B MOTYT JHMIIb paboune (TaKeJaXXHUKH),
mpouienmne  oO0ydyeHHe,  BBIIEPXKABIIME  UCMBITAHUS W TOJYYHUBIIUE
ynocroBepenue. Ocoboe BHUMAHHE HYXXHO VYACNIATh COCTOSHHUIO IOJHEMHBIX
MPUCIIOCOOJICHUIT — TPOCOB, METEINb, TPaBepC, — MEPUOJIUUECKU MPOBEPSS UX
MpOYHOCTh. Henb3st paboTaTh HA CpallleHHBIX UIIN CBSI3aHHBIX Tpocax 0e3 KoyIiei
u 3axuMoB. [IpenenbHBI BeC MOJHUMAEMOro rpy3a HE JOJDKEH MPEBBINIATh
TPAHCIIOPTHOM TPY30MOABEMHOCTH KpaHa. Henb3s CTOATH MOA MOJIHUMAaEMbIM
rpy3oM. UToOBl yCTpaHUTh BpeaHOE BO3JACHCTBHE BHOPOOOOpPYAOBaHUS Ha
00CITy>)KUBaIOIINI MEPCOHAJ, OTPAHUYUBAIOT aMIUTUTY1Y KOJIeOaHUMN, U30JIUPYIOT
BUOpOMAIIMHBI U TEPEBOJAT WX Ha JUCTAHIIMOHHOE YyIpaBiieHHe. be3BpemHbl
KosebaHus ¢ npeneabHbiM yeckopenueM 10-40 mm/c2 (nmst wactot oT 1 1o 40 rir)
npu ckopocTu kosiebanwuii 0,16-0,64 mm/c2 (nms yactot ot 10 10 100 rir). Paboune,
00CITy>)KUBaOIINE BUOpaAIMOHHBIC YCTaHOBKH, JTOJI>KHBI UMETh
IPOTUBOBUOPAIIMOHHBIE PYKABUIIBI 1 OOTMHKH C YTOJIIEHHOH /10 40 MM MMOI0IIIBOM
U3 MSTKOW PE3UHBI.

Haxopsimmuecs moj HanpsokeHUEM KOHCTPYKIIMU U (POPMYIOITUE YCTaHOBKHU
OTpaXJal0T JICPEBIHHBIM WM MeTaulMueckuM OapbepoM. Bo  Bpewms
AJIEKTPOIIPOrpeBa HUKOMY HE  paspeliaeTcss HaxOAWUThCs B Mpejaesiax
OTpaXKJeHHOTO  y4acTka. IlepcoHan, oOOCTYy>XKMBAIOIMIUA  YCTAaHOBKY IO
AJIEKTPOIPOTPEBY, MPOXOAUT HHCTPYKTAXK MO OXpaHe TPY/a.

PaGouune, oOciyxuBaroiue MpONapoyHbie Kamepbl, JOJDKHBI paboTaTh B
CHEIOoJIekKIe — KOMOMHE30He, pyKaBUIaX U rojioBHOM ybOope. Cryck ¥ BXOJl B
KaMephl TETJIOBIaKHONH 00pabOTKH 10 UX OCTHIBAHUS 3aIPEIIAeTCs.

3aBoapl  JKBM  ornnyaroTcs 3HAYMTENBHBIM — BBIIENIEHHEM TeIjia |
nepeyBlaKHEHUEM BO37yXa B IIPOM3BOJCTBEHHBIX MOMenieHUsIX. OCHOBHBIM
MCTOYHUKOM TEPEYBIIAXKHEHUS SBIISIIOTCS TTPOMAPOYHbIE KaMEPhl U aBTOKJIABHI.

[ToaToMy 715t AOCTHKEHUS YAyUdlIeHUsI paOOTHI U TIOBBIIIICHUS] 0€30MMaCHOCTH
OOCTy>KMBaHMSI JTHX YCTPOWCTB TNPUMEHSIOT CPEACTBA aABTOMATHYECKOTO
pPETYIMpOBaHUS ¥ TIOJIHOM aBTOMATH3AIlMM yMpaBlIeHUA. YCIOBHUS Tpyda
3HAYUTEIBHO YIYYIIAIOTCS MPHU YCTPOWCTBE MPUTOYHO-BBITSIKHON BEHTHIISINH,
M30JISLMY HArpeBalOlIUXCA YacTe MalluH, THIATEJIbHON TepMETH3alHnu KaMmep,
naponpoBoJioB. Bo Bcex NOMENIEHUAX YCTPauMBAalOT €CTECTBEHHYIO WU
MCKYCCTBEHHYIO BEHTHISIIIUIO. J[7151 3aIIUTHI OT TieperpeBa pabodre JOKHBI HMETh
3aIUTHYIO OJIEK]Y, 00J1aJal0IIYI0 OBBIIIEHHOW BO3yXOIPOHUIIAEMOCTBIO.

Jist 6opbOBI C MIyMOM MPUMEHSIOT W30JUPYIONMIME KOXyXa. B Oombrmmx
1nexax motoJiok W cTeHbl Ha 50 9%  OONMIIOBBIBAIOT  aKyCTHYECKOU
(3ByKOMorjiomarmuen) mMTyKaTypkoid, MOPUCTHIMU IUIMTAMHU, 3BYKOU3OJIUPYIOT
MallliuHbl OT (yHAaAMEHTOB. MHIUBUAyaIbHBIMU CPEACTBAMHU 3alIUThl OT LIyma
CIIyXaT HaylIHUKH, YUIHbIE 3araymku (Oepymm), nuieMmsl. [{as 3amuTel opraHoB
JIXaHUSI OT TOKCUYHBIX FA30B U MAPOB IPUMEHSIOT IPOTUBOTa3bl U U30JIUPYIOIIUE
JbIXaTeJIbHbIE TPUOOPHI — PECIIUPATOPHI.
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[Ipu pasmemieHun BceX 3aHUN U COOPYKEHUH TOJDKHBI COOJIOIATHCA
MPOTUBOIMOXKAPHBIE PAa3pbIBEI BO H30€kKaHME TMEepeHOca OTHs; TOJKEH OBITh
o0OecreyeH MOABE3/] MOXKApPHOW MAIIMHBI K JI0OOOMY OOBEKTY 3aBOJa WIH
nonuroHa. Bce moxapoomnacHble 1IEXH, CKJIaIbl U COOPYXEHUS JOKHBI MMETh
HEeoOXoauMoe O0O0OpyAOBaHUE, OTHETYIIUTENH, SIIUKH C CYXHM IECKOM U
MIPOTUBOMIOKAPHOE 000PY0BAHUE - BEApa, JOMaThl, Oarpbl, OPE3eHT U JIp.

Ha cny4ail BO3HMKHOBEHUS MoOXKapa J0JKHA ObITh pa3paboTaHa U JI0BEJEHA
710 CBEICHMS BCEX pabOoTaIOIIMNX CXeMa 3BaKyalluu JoJed 1 TeXxHuku. Ha 3Tot ke
clIydail HaJI0 UMETh 3allacHBIE BOPOTA.

Paznea VII. OCHOBBI ABTOMATU3ALINU JOPOKHBIX
HPOU3BOACTBEHHBIX HPEAIIPUATHUHN

Tema 7.1. OcHOBHBIE MOJIOKEHUS U CPEACTBA ABTOMATH3ALMH

ABTOMATH3alMsl JTOPOKHBIX MPOU3BOJICTBEHHBIX MNPEANPUSTAN — OCHOBA
nporpecca B CTPOUTENILCTBE, PEMOHTE U COJIEP>KaHUU JIOPOT.

Buenpenue cpenactB aBTOMaTH3alldd Ha MPOU3BOJICTBEHHBIX JIOPOMKHBIX
NPEANPUITHSAX TT03BOJISET:

MOBBIIIATH TPOU3BOAUTEIBLHOCTD TPY/1a M KAU€CTBO MPOAYKIINH;

CHIDKATh 3aTpaThl TPYAA, CHIPbS, JJIEKTPOIHEPTHMM U B peE3yJbTaTe —
yYMEHBIIIATh CE0ECTOUMOCTh MIPOYKIINH;

yJIy4lllaTh KyJbTYpPY IPOU3BOJACTBA, OXpaHy TpyAa.

OcHosHbie nosodceHUs.

[Ipou3BoICTBEHHBIE TPEANPUATHS MOTYT 00JIalaTh Pa3IUYHBIM yPOBHEM
aBTOMAaTH3alluM, T.€. CTEIEHBIO MX OCHAIIEHHOCTH CPEACTBAMH aBTOMATHU3alUMHU
JUUIS1 aBTOMATUYECKOT0 KOHTPOJISL U YIIPABICHUS TEXHOJOTMYECKUMHU MPOLIECCAMMU.

CyI1ecTBYIOT CJIEIYIOIIHE CTIOCOOBI aBTOMATHU3aIHH

ABTOMATUYECKUA KOHTPOJb KayeCcTBa MCXOJHBIX MaTEpHATIOB A
M3TOTOBJICHUSS TI0J1y(haOpHUKATOB M TOTOBBIX U3/ICITUI;

JUCTAHIIMOHHOC YIIPABJICHUE TEXHOJOTMYECKUMU MpoLeccamMu c
HCIIOIb30BaHUEM aBTOMATHUYECKOW CHUTHAIM3AIINN, OJJOKUPOBKH M 3aIUTHI;

KOMILUIEKCHOE aBTOMAaTHYECKOE VYIIPABJICHUE BCEM MPOU3BOJCTBECHHBIM
MpeAnpUsATUEM (3aBOAbI-ABTOMATHI).

B 3aBUCHMOCTH OT HaJIM4Msl CPEJCTB aBTOMATH3allMd Yy TOTO WM HHOTO
MPOLIECCA WX BCEro MPEANPHUATHS B LIEJIOM, PA3IMYAIOT CICAYIOMNE YPOBHU HUX
aBTOMAaTHU3AlIMH: YAaCTUYHBIM, KOMIIJIEKCHBIN M MOJIHBIM.

I[Ipy dYacTUYHOM ypOBHE aBTOMATH3aIlMU CpPEJCTBA ABTOMATHUYECKOTO
KOHTPOJIS M YNpPaBJAECHHUS BHEAPEHBI TOJHKO HA OTIEIbHBIX OINEpaIusax
(aBTOMAaTHYECKU KOHTPOJIb  TEMIIEPATyphl, BIAXKHOCTH, JUCTAHIIMOHHOE

yIpaBJ€HUE U JIp.).
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Kax npaBuiio, 4aCTUYHYIO aBTOMATU3ALMIO BHEAPAIOT B HaOOIee TPYAOEMKUX U
JOPOTOCTOSIIUX ONEpalusix, a TaKKe Ha y4YacTKaX C TSKEJIbIMU (BpPEIHBIMU)
ycioBuaMH Tpyaa. Hanpumep, Ha AB3 aBTOMaTU3UpyIOT Onepaiuu 103UpoBaHus,
MOJIOTPEBAa U MEPEMEUIMBAaHUS BSDKYUIUX MaTepuanoB. MHOrue mpeanpusitus B
JOPO’KHOM OTpaciau MOKa MMEIOT YAaCTUYHBIM YpPOBEHb aBTOMATH3allMU, YTO HE
MO3BOJISIET CYHIECTBEHHO MOBBICUTH MPOU3BOJUTEIBHOCTD TPY/A.

[Ipy  KOMIUIEKCHOM  YpPOBHE  aBTOMAaTW3allMM  BCE  MPOILECCHI
aBTOMATU3UPOBaHbl O TaKOW CTENEHU, YTO TMOABIAETCS BO3MOXXHOCTH
3HAYUTEIBHO MOBBICUTH IPOU3BOIUTEIBLHOCTH TpyAa. [Ipu 3TOM yuactue uenoBeka
CBOJMTCS JMIIb K KOHTPOJIO 3a mpoueccoM. KomruiekcHas aBTOMaTH3anus
o0OecreynBaeT MaKCUMaJIbHYIO MPOU3BOJIUTEIBLHOCTh 00OpyAOBaHMs, OoJee
MOJIHOE €r0 KCIOJIb30BaHUE, UHTEHCU(HUKALMIO MPOU3BOIACTBEHHBIX MPOLECCOB,
yJy4dIlIeHHEe KaueCTBa MPOJYKIIUH MPU CHUKEHUU CEOECTOMMOCTH.

BHenpenue KoOMIUIEKCHON aBTOMaTH3aluuu (MO CPaBHEHUIO C YACTUYHOM)
TpeOyeT Ooree BBICOKMX 3aTpaT, OJHAKO COOTBETCTBEHHO BO3pacTaeT U
sKOHOMHYECKas 3P(HEKTUBHOCTD.

Kommnekcnast aBromaruszanus OOBIYHO BHEAPSETCS IMPU PEKOHCTPYKIUU
POU3BOJICTBEHHBIX MPEIPUITHH.

[Ipy mosHOW aBTOMATH3allMM BCE OIEpallid aBTOMATHU3UPOBAHBI (3aBOIbI-
aBTOMATHI).

ABTOMaTHYECKOE yIIPaBJIEHUE BBINOJIHAETCS ¢ MoMouso D9BM no 3aganHoi
nporpamme. [lo Mepe mojmaum ChIppsi ¢ pa3iIMYHBIMHU (PU3MKO-MEXaHUUYECKUMU
cBoiictBamu, OBM ananu3upyer nocrynaromyro HHGOpMauUIo (BJIaXKHOCTB,
TEMIIEPATYpPYy, 36PHOBOM COCTAB U JIP.) U KOPPEKTUPYET IIPOLIECCH B COOTBETCTBUU
C 3aJlaHHOM mporpammoii. OnepaTop Juilb HAOIIOAAET 32 UCIIPAaBHOCTHIO MallliH
U TOKa3aHUAMHU Ha TabJIo.

ITosiHast aBromMaTH3alys B OTJIMYUE OT KOMIUIEKCHOM IperycMaTpHBAaeT U
aBTOMAaTU3aLMI0 YIPaBICHUS MPOU3BOACTBOM. IIpum mosHON aBTOMaTH3AIMU
MO’KHO BBIOpaTh ONTUMAJIbHBIA BApUAHT, KaK OT/EIbHBIX MPOLIECCOB, TAK U BCErO
IPOU3BOJICTBEHHOT'O IMKJIA MPEAIPHUITHS.

Buenpenune nmonHoi aBToMatu3auuu TpeOyeT HauOOJBIIMX 3aTpaT, HO 3aTO
JaeT MaKCUMaJIbHBIN 3P (PeKT (IPOU3BOAUTEIBLHOCTD, KAYECTBO IPOAYKIIUHN).

Opnnako 1t o0ecniedeHus: paboThl IPEANPUATHUS IPU MTOTHON aBTOMAaTH3AIUH
HEOOXOAMMBI CJIETYIOIINE YCIOBUS:

JOCTaTOYHO BBICOKAsl MPOU3BOAUTEIBHOCTD TPYAA,;

IIOCTOSIHHOE KaYE€CTBO CBIPBS;

OJTHOTUITHOCTb MPOAYKIIHH;

HENPEPBIBHOCTh TEXHOJIOIMYECKOr0 MPOLECCa;

HaJIMYME€ METOJIOB U CPEICTB KOHTPOJIA KaueCTBa.

HenonHoe BbIMONHEHHE 3TUX TpeOOBAaHMWU  YCIOXKHSAET BHEIPEHUE
aBTOMATH3allM{, YBEIMYMBAECT KAIUTAJIOBIOXKEHHUS, CO3MAET OIpEAcIICHHbIE
TPYAHOCTH B pabOTe MPEANPUITHS.

Cpeocmea asmomamusayuu.
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ABTOMaTH3alMs OCYILECTBIAECTCA C TOMOUIbIO Tpynmbsl  OpHOOpPOB,
OCHOBHBIMH U3 KOTOPBIX SIBIIIFOTCS CIEAYIOIIUE:

NATYUMKA U1 HU3MEPEHHs TeMIepaTypbl, BIIAXKHOCTH, IIJJACTUYHOCTH,
IIPOYHOCTH, TPAHYJIOMETPUH U [IP.;

IIPOMEKYTOUYHBIE AJIEMEHTBI — aNlapaTypa, yCUIMBAIOIIAsl CUTHAJI JATYUKOB
U MIepEearoIasi 3TOT CUTHAJ Ha TPOrPaMMHOE YCTPOMCTBO;

IPOrpaMMHOE YCTPOMCTBO — CUCTEMA, Mepearoiias mapaMmeTpsl Impoiecca
BBHJIE KOMaH]1 HA HCTIOJIHUTEIbHBIE MEXaHU3MBI;

UCITOJIHUTEIbHBIE MEXAHU3MBI;

KOHTPOJIbHBIE PUOOPHI.

Huxe paccMoTpeHbl yka3aHHbIE IPUOOPHI U YCTPONCTBA.

Hatuuku. D10 mpuOOpHl (4YBCTBUTENBHBIE 3JIEMEHTHI), IMpeoOpa3yrouue
napaMeTpbl TEXHOJOTMYECKOro Ipoiiecca (TeMIepaTrypy, BJIaXHOCTb, Maccy,
CKOPOCTb BpallleHUs JIOMACTeN MEIIAJIKH U JIP.) B JJIEKTPUUYECKUM CUTHAI, KOTOPBIN
NEPEAAETCS HAa IPOMEKYTOUHBIE DIIEMEHTHI.

JlaT4uky MO NPUHIUIY paboThl AENATCS HAa MEXaHMYECKHE, TEeIJIOBBIE,
ANEKTPUUYECKUE, ONITHYECKUE, aKyCTHUECKUE U JIP.

JaTyuku mo crnocoOy TMoJayd CUTHajla MOTYT WMMETh aHaJOrOBBIM WIU
JUCKPETHBIN BBIXO/.

AHanoroBsle JaTYUKU (GUKCUPYIOT HEMPEPHIBHBIE MPOIIECCHI, a JUCKPETHBIE
— TOJIBKO OTAEIbHBIE UX CTA/IUH.

JlaTauku 1o MaciTady u3MepeHus MOoApa3AISIIOTCS Ha JaTYUKHU MPSIMOTO U
KOMIIEHCAILMOHHOIO JICHCTBUS.

JlaTuuky mpsAMOro M3MEpeHUs M3MEpAIOT Mpolecchl B MacmTade 1:1, T.e.
dukcupyemasi BeJIMUMHA U €€ MOKa3aHus Ha JaTyuke paBHbI. [Ipu ucnonb3oBaHuu
JATYUKOB KOMIIEHCAIIMOHHOTO JEWCTBUS U3MEpEeHHe Jaercs B MaciTabe
1:2...1:10, yTO HAMHOTO MOBBIIIAET TOYHOCTH U3MEPECHUIA.

JlaTuuky XapaKTepU3YHOTCS BEPXHUM WM HWKHHUM NPENECIOM H3MEPEHUH,
[TorpemHoOCTHIO, HAJIEKHOCTHIO U AKOHOMUYHOCTHIO paOOTHI.

Ha JTOPOKHBIX IIPOU3BOJACTBEHHBIX PEANPUATUAX HauoOoJee
pacnpoCTpaHEHbl MEXaHUYECKUE U TEIUIOBBIE JAaTYUKHU.

Mexannueckue gaturku. OHM UCHIOJIB3YIOTCS JJISI HK3MEPEHHUS:

CKOPOCTH JABUKEHHS JICHT TPAHCIIOPTEPOB, 3JIEBATOPOB U IPYTHUX DJIEMEHTOB
HEIIPEPBIBHOTO TPAHCIIOPTA;

MAacChl I'Py30B;

Ir€OMETPUYECKUX XAPaKTEPUCTHK I'PY30B (BBICOTA, CEUEHUE), HAXOIALIUXCS
Ha JICHTE KOHBENepa WIM TPAHCIIOPTEPa;

YPOBHSI JKUIKOCTH B €MKOCTAX (OMTymMa, OUTyMHOH 5SMYJIBbCHH, BOJBI,
roproye-cMa304HbIX MAaTEPUATIOB U AP.);

KOJINYECTBA CHIMYYNX MaTepuajoB B OyHKEepax, Ta0EAX, CUI0Ccax;

[OJIO)KEHHSI B IPOCTPAHCTBE PabOYMX OPraHoB IMOJABbEMHO-TPAHCIOPTHBIX
MAIlIWH.

TermoBble natunku. Mcnone3yrores Ajisi U3MEpeHHUs:
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TEMIIEpaTypbl HArpeBa MUHEPAILHBIX MaTepHaioB (1eOHs, TTecKa, TpaBus) U
rOTOBBIX cMecel (monypadpukaToB);

TEMIIEpAaTyphl HarpeBa OPraHUYECKUX BSDKYIIUX, BOJBI, AMYJIbCHUH,
TOIUIMBHO-CMAa304YHBIX MaTEPHAJIOB.

[Iporpammubie ycTpoiicTBa. DTO MPUOOPHI, KOTOPHIE MPUMEHSIOTCS JJIs
o0OecrieyeHusi aBTOMATHUYECKOTO  PEryjJupoBaHMsl  IOCJIENIOBATEIbHOCTH U
MPOJOJDKUTENBHOCTH — PA3JIMYHBIX — ONepanuil. DJIEKTPUYECKUE  AIEMEHTHI
MPOTPpaMMHBIX YCTPOMCTB HACTPOCHBI HA BBHITIOJIHEHUE 3aJaHUsl MPOTpaMMbl B
(GyHKIMM KOHKPETHBIX MapaMeTpoB Iporiecca (OHU UMEIOT pa3IMuHbIe TaTYUKH,
pearupyronie Ha I3MEeHEHUE 3TUX MapaMeTPOB).

HauGonee npocTeiM mporpaMMHBIM YCTPONUCTBOM SIBIISIETCSI KOMaHTHBIN
anexktponHeBMaTudeckuit npubop (KOII), ynpapnstonuii  AIEKTPUYECKUMU
nensiMd. OH BKIIIOYAET 3JIEKTPOJIBUTATENb, PEAYKTOp U O0apabaH ¢ KOHTAaKTaMH,
3a/1al0IUMH KOHKPETHYIO Mporpammy. Bpamatonuiics 6apaban nojiaet cUrHaibl
UCIIOJTHUTEIbHBIM MEXaHU3MaM.

[Ipocreiinyio ONTUMHU3ALMIO PEXUMa TEXHOJIOTHYECKUX MPOLIECCOB
OCYHIECTBIISIIOT C MOMOIIBIO MPUOOPOB-ONTUMHU3ATOPOB, KOTOPHIE OTHICKUBAIOT
AKCTpEMaAIbHOE 3HAUEHHWE TapaMmeTrpa (MakCcUMyMmMa WIA MUHUMYMaA). Jlns
ONEpPaTUBHOIO aHaidu3a U Oosee MOTHOM KOPPEKTUPOBKU TEXHOJOTUYECKUX
ornepanuii MPUMEHSIOT CUETHO-pElIAIoNIMe YCTpOWCTBa (Tak Ha3bIBaeMbIe
o6oproBeiec OBM). DTH MamuHBI OIEHUBAIOT W3MEHEHHE HauyajJbHBIX YCJIOBUH,
IPOU3BOJAT MAaTEMATHUYECKUE DEIICHUs, BHIOMPAIOT ONTHUMANIbHBIA BapUaHT H
U3MEHSIOT TEXHOJOTUUECKUI MPOIIECC B 3aJaHHOM HaIIPaBIICHHH.

HcnonHuTenbHbIe MEXaHU3MBI. [IpyHuMaroT  KOMaHAbl  OT
OpOrpaMMHOIO0  YCTPOMCTBA M HEMOCPEACTBEHHO  BO3JCHCTBYIOT  Ha
TEXHOJIOTUYECKHI TMpOLIecCC, NPHUBOAS B JEWCTBUE 3aTBOPBI, J03aTOPHI,
TPAHCIIOPTEPHI, MUTATENH U JIP. YEPE3 CIIELUAIIBHBIE MEXaHU3MBI (CEPBOIIPUBO/IBI).
CepBonpuBOIbl MOTYT UMETh AJIEKTPUUYECKUN, MEXaHUYECCKHUM, THIPABINYECKUN
WM THEBMATUYECKUM BBIXOBI.

OnHako, eciu MOCTYIAOIIEe ChIPbe IEPUOIUIECKU OTINYAETCS (PU3UKO-
MEXaHUYECKUMHU CBOICTBaMHM (HampuMmep, TpaHyJOMETPUYECKUI COCTaB U
BJIQXKHOCTh IE€CKa, MOCTYIAIOIIETO M3 MECTHBIX KapbepoB), TO B 3ToM ciyuae
3a/1aTh 3apaHee MPOrpaMMy C ONTUMAIIBHBIM PEKUMOM 3aTPyIHUTEIBHO.

B sTom cnydae He0OX0MMMO, 9TOOBI CUTHAIIBI, MTOCTYMAIOIINE OT JaTYNKOB,
OBICTPO OIEHWBAIKCHL ¢ ToMombl0 OBM U COOTBETCTBYIOIIME CHUTHAIIBI
OMEPATHUBHO IMEpPEJAaBAIIUCh HA IMPOrPAaMMHOE YCTPOMCTBO, KOTOPOE, B CBOIO
ouepelib, JOJKHO BO3/IEMCTBOBATh HA UCIIOJIHUTEIIbHBIE MEXAHU3MBI.

Kontponsusie mnpubopsl. llpennasnauensl mns  (ukcanuu mapameTpoB
TE€XHOJIOTMYECKOT0 MpoIlecca, 3aJaBaeMbIX MPOrpPaMMHBIM ycTpoiicTBOM. [lpu
OTKJIOHEHUHU MPOIECCca OT 3aJITaHHOTO PEKMUMa KOHTPOJIbHbIE TPUOOPHI ONIEPATUBHO
MepealoT  COOTBETCTBYIOLIMA CUTHAJI HA  MpPOrpaMMHBIE  YCTpOMCTBA.

Cuctembl  aBromaruueckoro  peryiaupoBanus (CAP)  coctosat  u3
(GYHKIMOHATBHBIX OJIOKOB, KaXKIBIM U3 KOTOPBHIX KMEET BXOJHYIO (X) U BBIXOIHYIO
(y) ¢usudeckyro BenuuuHy. Mexy STUMH BEJIMYMHAMU MOXKHO YCTAaHOBUTH
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(YyHKIMOHAIBHYI0 MaTe€MaTU4YeCKyl CBA3b y= f(X), ¢ MNOMOIIbIO KOTOpOii
OCYIIECTBIISIETCS] ONITUMM3ALUS PETYIUPOBAHMS POLIECCOM.

Ha nynpTe ynpaBieHus: mepes omnepaTopoM HAaXOAHWTCSA CTPYKTypHas CXema
(Onmok-cxema), KOTOpasi OTpa)kaeT CBA3b MEXKIY CpPEICTBAMHU aBTOMAaTH3aLUU
JaHHOro mponecca. Takas cxema HarisJHO TMOACHSET MOCIeA0BATEIbHOCTh
paboThl  OCHOBHBIX  Y3JIOB  aBTOMATH3allMd, CBA3b MEXKAYy OJoKamw,
MOCJIEIOBATENBHOCTD MPOTEKAHUSI OCHOBHBIX 3JIEKTPUUYECKHUX MTPOLIECCOB.

CtpykTypHass cxeMmMa SBJISIETCSI OCHOBOHM i pa3paOOTKU JeTaJbHBIX
DIIEKTPUYECKUX, TMHEBMATUYECKUX U THAPABIMUYECKHX CXEM aBTOMATHUECKOTO
yIOpaBICHUS  TEXHOJOTMYECKHMMH  MpOIlecCaMd  Ha  IPOM3BOJCTBEHHBIX
IPEIPUATHUSX.

Aemomamusayus OCHOBHLIX MEXHOLOSUYECKUX NPOYECco8 OOPOIHCHBIX
npoOU3800CMBEHHBIX NPEONPUANUIL.

Kak mnpaBmiio, OONBIIMHCTBO TOCTPOSHHBIX paHEe MPOU3BOJICTBEHHBIX
NPEINPUATANA MOJIEPHU3UPYIOT TPU UX PEKOHCTPYKIUH C YIETOM HMEIOIIMXCS
CPEICTB M YPOBHS TEXHUKH, JOCTUTHYTOTO K 3TOMY BPEMCHH.

Tem He MeHee, peobiiaaronias 4acTh NPEAIPUITHI UMEET TUCTAHIMOHHOE
yIpaBieHHEe C JUCIUICHHBIM  MyJAbTOM  VIOPABICHHWS H  Pa3IMYHBIMH
aBTOMAaTHU3UPOBAHHBIMU y3laMu. Kak mpaBwio, Ha BCEX NPEANPHUATHIX
CYIIECTBYET YaCTHYHAs aBTOMATH3AIHsI: aBTOMATUICCKUN KOHTPOJIb, YIET CHIPHSI
¥ TOTOBOU MPOIYKIINHU, CHTHAIA3AIMS U OJIOKHPOBKA.

[locTeneHHo Takue MPEANPUATHS CO BPEMEHEM JIOCTUTAIOT YPOBHS KOMIUIEKCHOM
aBTOMAaTHU3alIUH.

B Hacrosimee BpeMs CyIIECTBYIOT ac(aibTOOETOHHBIE 3aBOJIbI-ABTOMATHI
(Hampumep, dupmsl “Beninhofen”, I'epmanust), Ha KOTOPBIX B CMEHY paboTtaeT 3-
4 yenoBeKa M BCe TEXHOJIOTMUECKHE OTepaliy, BIUIOTh 10 PacueTHO-(hUHAHCOBBIX
(3a mpoJaxy OTHYIIEHHON MPOAYKIINH), TOTHOCTHIO aBTOMATH3UPOBAHBI.

Ha noposxHbBIX PON3BOICTBEHHBIX MPEANPHUATHSIX B 3HAUYUTEIILHON CTENIEHU
aBTOMATU3UPOBAHBI CIEAYIOIINE OCHOBHBIE ONEPAIUu:

TPAHCTIOPTHO-CKJIA/ICKHE;

JI03UPOBOYHBIE;

nepeMennBaHusl KOMIOHEHTOB;

(dbopMOBaHUS U3ACIUIA;

TEPMOBJIAKHOCTHOI 00pa0OTKHU.

Kpome »Tux onepauuii B OOJBIIMHCTBE CIIy4aeB AaBTOMATHU3UPOBAHBI
BCIIOMOTATEJIbHBIC OIEpalii Ha HACOCHBIX, KOTEIbHBIX, BEHTUJISIMOHHBIX U
KOMIIPECCOPHBIX YCTAaHOBKAX.

Aemomamusayus mpancnopmHo-cKIa0CKux onepayuil.

OcHOBHasi 1e1b — AaBTOMATU3UPOBATH OINEpAlUU PaA3TPy3KU-TIOTPY3KHU
MarepuanoB, OOECNeUYUTh KX TPAHCIOPTHUPOBKY C TMOMOIIBIO KOHBEWEPOB U
TPAHCIOPTEPOB.

C IIOMOIIBIO CPCACTB aBTOMATHU3alIWKU OCYIICCTBIIAOT!
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aBTOMAaTHYECKOE BKIIOUYEHHE KOHBEHepa MpH IMOCTYIJIEHUM Ha HEro
MaTepHaJioB U BBIKIIOYEHHE — IPU €0 OTCYTCTBUU. DTHUM YMEHbILIAETCS PacXo.l
SHEPIUU U YBEIMYUBAETCS CPOK CIYKOBI YACTEH TPAHCIIOPTEPOB;

oOecreyeHue MOCTOSTHHOTO KOJIMYECTBA I'Py30B Ha KOHBEHEPE, TOCKOJIbKY U3-
32 pa3’au4HOM (IIEPEMEHHOWN) BIAKHOCTH W KPYNHOCTH ChIIy4Yduid MaTepuan
MOCTYIAET Ha JICHTY HepaBHOMEPHO. [103TOMy aBTOMaTH3a1IMsI YaCTO CBOJUTCA K
JOUCTAHIMOHHOMY YIIPABJICHUIO 3aIPy3KOM KOHBENEPA,

MOCTOSIHHBIN KOHTPOJIb 32 UCIIPABHOM pabOTOM KOHBEMepa: B ciaydae oOpbiBa
JIEHTHI IPEAYCMOTPEHA €T0 OCTAaHOBKA.

Ha coBpemeHHBIX 3aBojax, HMMEIOMIMX CIO0XHOE CKJIaJCKoe (CHIIOCHO-
OYHKEpHOE) XO3SMCTBO, CTPEMSITCS AaBTOMATH3UPOBATh 3arpy3Ky €MKOCTEH
ChIMyuynMH (IIE€COK, MHUHEPAJbHBIA TOPOIIOK, IIe0CHb) WU IKUIKUMHU
MarepuaiaMu (OUTyM, OUTyMHas 5SMYJbCHS) C TaKUM pPAacdyeToM, YTOOBI B
OyHkepax (pe3epByapax) HAXOJWJIOCh CTPOrO OMNpPEAENIEHHOE KOJIUYECTBO
marepuasna. Ilpu »sToM B OyHKEpax YCTAaHOBJIECHbl JaTUMKU YpPOBHEW,
¢ukcupyronye KOJUYeCTBO MarepuanoB. [IpuHIMNManbHAs cXeMa Takou
aBTOMAaTH3allMy MOKa3aHa Ha puc. 7.1.

[locnenoBaTenbHOCTh  BKJIIOUEHUS M MPOJOJDKUTENBHOCTH — pabOThI
pPa3IUYHBIX MEXaHU3MOB 3a/1aeTci MpOorpaMMHBIM ycTpoiictBoMm 1. Tlocne y3na
aHanu3a MHPopMaluu 2 KOMaH/a MoJaeTcs B y3eJ CYMMHUpOBaHUs nHGopmaimm 3
M 3aTeM B BHJE OKOHYATEJIbHOIO BBIXOJHOTO CHTHaja TIOCTyMaeT Ha
UCTIOJIHUTEBHBIM MeXaHu3M TpaHcnoptepa 4. Mudopmarus, nocrynaromas us3
y3J1a KOHTpPOJsSL S5, COIMOCTaBISIETCSl B CyMMHUpYIOIIEM y3ie 3 ¢ 3aaHHOM
IPOrpaMMOM U MPoIiecC KOPpeKTUpyeTcs. TOT ke Mporecc KOppeKTUPOBKU MOKET

BHOCHUTCS U B caMmy Iporpammy 1 Ha ocHOBe MH(OpMAIMH, TOCTYIUBILIEH U3
y3J1a aHajin3a uHpopMaluu 2.

Puc. 7.1. CtpykTypHas cxema
aBTOMAaTHU3aLIMH 3aTPY3KH
OyHKEpOB: [‘T
1 — nporpaMMHoOE 6
YCTPOMCTBO; 2 — y3eJ aHaIu3a
uHbopMaLuu; 3 — y3en
CYMMMPOBaHUs MUHGOPMALIUHY;
4 — UCTIOJTHUTEIBHBIN MEXAHW3M 5 I
KOHBeiepa; 5 — y3es1 KOHTPOJS
nHopMaLuu; 6 — GyHKep;

7 — DaTYMK.

Ha AB3, IIb3, kappepax u TOJWTOHAX pa3pabaThIBAIOT CXEMBbI
aBTOMAaTH3allUU CKJIaJIOB KpyNMHOro 3anojHurend. [1o 3Toil cxeme ckiaapl mecka,
meOHs, TpaBUsS COCAWHSIOTCS TPaHCTOPTEpaMU C OYHKEPHBIM OTICJICHUEM.
VYopapnsaioT MexaHusmamu ¢ mnynbTa. [logaua matepuanoB Ha TpaHCHOPTEP
OCYLIECTPJSIETCA € MOMOIIbI0 BUOpoTeuek. OmnepaTop ¢ MyJbTa YIPaBICHHS
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BKJIFOYAET TOT WJIM MHOM TpaHCHopTep I 3arpy3Ku OyHKepoB. CxeMa UCKITI0YaeT
OJIHOBPEMEHHYIO M0Jjauy B OyHKEpa MaTepuajioB pa3audHbIX Qppakuuil. byHkepa
3arpy’arorcs 10 YCTAHOBJIEHHOTO YpPOBHS, IMOCJE YEro mojaya MaTepHalioB
aBTOMAaTHUYECKH MPEKPALIAETCS.

ABTOMaTH3alMs CKJIaJ0B LIEMEHTA U MUHEPAIBHOIO MOPOIIKAa CBOAUTCS K
aBTOMAaTHUYECKOU 3arpy3Ke eMKOCTEH 10 ONPEEICHHOIO YPOBHS, UCKIIIOUAIOIIETO
oOpylieHue, M K TMEPUOJMYECKOM TepeKayke C LEeJbl0 MpeaoTBpalleHUs
CJIE’)KMBAEMOCTH MaTE€pPHAJIOB.

AnHanornyHasi aBToMaTu3alusl MPUMEHSETCS Ui 3alOoJHEHUs U KOHTPOJIS
YpOBHEH B pe3epByapax Ha3eMHOTO XpaHEHUs OUTYMOB U OUTYMHBIX 3MYJIbCUH.

Asmomamusayus 003upo8anus Mamepuaios.

Ha nopoHbIX nOpeanpusTusx NPUMEHSIOT aBTOMATHUYECKHE J103aTOpPbI
HOPLUMOHHOTO WJIM HEMPEPbIBHOTO ACHCTBUSA, 00ECIEeUnBaIOIINE JO3UPOBAHHYIO
1oJlayy ChIMYYHX WM KUJKUX MaTepuanoB. PacrpocTpaHeHO MpeuMyIIECTBEHHO
aBTOMAaTU3MPOBAHHOE BECOBOE JJO3UPOBAHHUE.

[TpOMBINIIEHHOCTBIO CEPUIHO BBIMYCKAIOTCS J103aTOPbl  Pa3IMYHBIX
MapoK JUIsl B3BELIMBAaHUSA IIEMEHTa, TMecka, IeOHs, TpaBus, BOJbI, BOJHBIX
pPacTBOPOB XMMHUYECKUX 100aBOK.

[TpunHIMn paboThl 103aTOPOB cieayomui. B nponecce 3arpy3ku, Koraa mop-
YISl MaTepualia JOCTUIJIa 33JaHHOTO Beca, MEePEKITI0YaTeNH MOAAl0T UMITYJIbChI Ha
BECOBOE KOPOMBICJIO J03aTtopa. BceneicTBue 3aMblKaHUST KOHTAaKTOB TOJIAETCS
CUTHAJ B CUCTEMY aBTOMATHKU. Eciau ncnonp3yeTcst IMCTaHIIMOHHOE YIIpaBJICHHUE,
TO MPUMEHSIOT CEJIEKTOPHBIE CUCTEMBI C JIEKTPOITHEBMATUYECKUM YIIPaBICHUEM.

[IpompomxuTenbHOCTh B3BELIMBaHUS cocTaBisieT 60 c. ABTOMaTHuYECKOE
yIIpaBJI€HUE BECOBBIMH J103aTOPAaMU HEMPEPHIBHOTO JEUCTBUS OCYIIECTBISAETCS
cieayomum obpazom (puc. 7.2).

Puc. 7.2. CrpykTypHas cxeMa
aBTOMaTH3allM1 HENPEPHIBHOIO

JI03MPOBaHUsA:
1 — nurareny; 2 — NpUEeMHOE
YCTPOMCTBO; 3 — NaTYHMK;

4, 5 — perucTpupylomme npudopsl; 8 |=d 7 4 5 6
6 — uHTerparop; 7 — peryjisrop; T -
8 — MCIIOIHUTENIBHBIN MEXaHU3M. f |

N3 nuratens 1 ceimyyne Marepualibl MOCTYNAlOT HAa MPUEMHOE
ycTpoicTBO 2 (BecoBoil koHBelep). [Ipu HoCTHMKEHUM 3aJaHHOTO Beca Ha JICHTE
JaTYMK 3 MOJAeT B CETh HAa PETHCTpUpYIOIIHE MPUOOpHI 4, 5 ANEKTPUUYECKUI
curHain. CyMMmapHO€ KOJIMYECTBO MATEPHUANIOB, HAXOJAIIMXCA HA BECOBOM
KOHBeiiepe, (QuKcHUpyeT UHTErparop 6 W 3aTeM peryiasiarop 7 HpOU3BOIUT
COMNOCTABJICHUE 3aJaHUs MO JI03UPOBAHUIO C (DAKTUYECKUM BECOM MPOXOJISIIETO
Marepuana. [Ipy OTKIOHEHHMM KOJIMYECTBAa MaTrepuaia OT HOPMBI peryistop 7
W3MEHSET JO3MPOBAHME HA BECOBOW KOHBEMEP C MOMOIIBIK) HCIOJHHUTEIBHOIO
MeXaHu3ma 8.
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[Ipu nomaue pa3IMyYHBIX CHITYYHUX MAaTE€PUAJIOB U3 IITabesneil B OyHKepHOE Ha:
ornenenne Ab3, 11b3 no3upoBaHne MaTepHaOB HA JIEHTY TPAHCIIOPTEPA MOXKET
OBITH OTHOBPEMEHHBIM WJIH Pa3JI€IbHBIM.

BecoBoe mo3upoBanue xuakocted (OUTyMm, 3Mylbcus, BOAA, CYIb(OUTHO-
cnuproBas 6apaa, [IAB) ocyiecTsisiercs o ynpomieHHbIM cxemaM. biiok-cxema
UMEET Yy3Jbl: MHUTATENb KUIAKOCTH, PEryJupyIOIIMi pacxoa MmaTepuana;
MHOXHUTEIBHOE YCTPOMCTBO, KOTOPOE OLEHHUBAET KOJIMYECTBO MPOLIEIIETO
Marepualia YMHOXKEHHEM IoKa3zarejned oO0beMa Ha BEJIUYHMHY IJIOTHOCTH; JBa
npubopa — pacxoJoMep U IUIOTHOMEDP; H3MEPHUTENIbHYIO U PEryIHPYIOUIYIO
anmapatypy. Jlo3upoBaTh KUIKOCTH MOKHO TaKK€ C TOMOLIBIO HACOCA-103aTOPA.

Aemomamuszayus npoyeccos nepemeuuéanusl.

KauecTtBo mporieccoB nepeMemuBaHUsi U €ro KOHTpPOJIb — Haubosee
TpYyJIHOpa3pelmnMas 3a1a4a.

JleficTBUTENIbHO, aBTOMATU3UPOBAThH NIEPEMEIIMBAHIE MATEPUAIIOB TIO €T0 - .
JUIMTENBHOCTH — HE TpyAHO. OAHAKO B MEIIAJIKY IOAAIOTCS MaTepHalbl C
HEOJIMHAKOBBIMH (DU3UKO-MEXaHMYECKUMU cBoiicTBamu. [losTomy mpu ogHOW u
TOW K€ JJIMTEIbHOCTH TEpEeMEIINBaHUS KauyecTBO cMeceil OyneT pa3IuyHbIM.
Orcroa TaBHBIM MPUHIIMIIOM aBTOMATHU3aIllMU IPOILIECCOB TMEePEMEIINBAHUS
cMecedl JIoJbKHa OBITh HE CTPOTrO KOHTPOJUpYyeMas MPOJIOJKUTEIBLHOCTD
nepeMenIMBaHus, a KauecTBO CMeCH (€€ OJTHOPOTHOCTb).

Puc. 7.3. CtpykTypHas cxema

aBTOMAaTH4ECKOro peryJIMpoBaHus
TeMIepaTyphbl: 1
1 — Kamepa [U1s1 TEIUIOHOCUTENS;

2 — perynupylonmi Kianas;

3 — npuson; 7
4 — HacTpauBarolLiee YCTPOHCTBO; 2 3 4
5 — TeMnepaTypHBbIi JaTYHK.

Aemomamuszayus meniogulx nNpoyeccos.

3HauMTeNbHAsl YAaCTh TEXHOJIOTMYECKUX IPOILIECCOB HA MPOU3BOJICTBEHHBIX
OPEANPUATUAX OCYIIECTBISAETCS MIPU PA3IMYHBIX TEMIIEPATYPHBIX U BIAKHOCTHBIX
pexuMax.

C 1enblo UX CTPOrou perJaMeHTaluy MapaMeTpbl TEMIEPATYPhI U BIaKHOCTH
MaTepuagoB KOHTPOJUPYIOT Ha pa3iu4HbIX »dTanax Harpesa. [lpm stom
KOHTPOJUPYIOT TapaMeTphl TEIUIOHOCUTENSI W KOJUYECTBO IMOTPeOIsseMoin
SHEPTUU C TIOMOIIBIO PA3TUYHBIX CPEACTB aBTOMATH3AIMH. JTO 00ECIeYynBaeT
MUHUMAJIbHBIE 3aTPaThl PECYPCOB M CHIYKAET CE0ECTOMMOCTh TOTOBOM TPOTYKITUH.

JIMCTaHLIMOHHOE  WJIM  ABTOMAaTUYECKOE  YIPABJIECHUE TEIUIOBBIMU U
BJIQXKHOCTHBIMU TPOILIECCAMU OCYIIECTBISIETCA [0 CHUTHAILY TeMIIepaTypHbIX
JATYUKOB JINOO C TTOMOIIBIO TPOTPAMMHOTO YCTPOUCTBA.

PerynupoBanue TemmepaTypbl 00BEKTa JOCTHUTAeTCS  KOJIMYECTBOM
BBOJIUMOTO B Kamepy (0apabaH) mapa, ra3a Win Ipyroro TerioHOCUTES.

Ha puc. 7.3 npuBenena CTpyKTypHasi CX€Ma PEryJMPOBAaHUS TEILIOBOIO
pexuma B Kamepe (Oapabane). KommuectBo maparaza Wid JIpyroro
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TEIUIOHOCUTENS, ITOAABAEMOro B Kamepy |, perymmpyercs KinamaHoM 2 4Yepes
MpUBOJ 3, HACTPAUBAEMBIH CIIEIIMATIBHBIM YCTpOHCTBOM 4. TeMmnepaTypy B KaMepe
(bUKCUpPYeT NaTYUK MO TeMIEPATypPe BHIXOASIINX ra30B 5.

[Ipu paboTe TUIaBUIBHU OPTaHUYECKUX BSIKYIIMX MaTepUalioB Ha >KUIAKOM
TOIUIMBE ABTOMATHUYECKOE YIPABIEHUE TEIUIOBBIM IPOLIECCOM ITPOUCXOIUT
cieayomum odpazom (puc. 7.4).

Puc. 7.4. CtpykrypHas cxema
ABTOMaTHYECKOTO peryJIMpoBaHust
TETUIOBOTO PeXMMa TOIIKH
cymnwibHoOro 6apabana npu nogaye
XXUIKOrO TOTUTUBA:

| — TeMIiepaTypHBIN JATYHK;

2 — NNOTEHLIMOMETP,

3 — perynasiTop nmojayM BO3AyXa; Boaayx
4 — UCTIONHUTENBPHBIA MEXaHHU3M;
5 — 3acyioHka; 6 — ¢opcyHka;

7 — MeMOpaHa; 8 — peryiaTop
XXKMAKOTO TOIUIMBA; 9 — pmIbTp;

10 — peryiaTop TOIJIMBA ITPSIMOTO
nevcreud; 11 — xnanaH.

3alaHHBIA TETMJIOBOM PEXUM TMOJJAEPKUBAIOT, PETYIUPYS ToJady MasyTa
(raza) um Bo3ayxa. CurhHaja OT TEMIIEpPAaTypHOTO JaruMka | TocTymaeT Ha
MOTEHITMOMETP 2 W Jajee Ha PEeryjsaTop mojaadd Boszayxa 3. B 3aBucumocTH OT
(haKTUYECKOTO OTKJIOHEHHUS TEMIIEPaTyphl OT 3aJaHHOTO 3HAYCHUS PETYIATOp 3
JaeT KOMaHAy Ha UCIIOJIHUTEIbHBIA MEXaHU3M 4, KOTOPBIA C TOMOIIBIO 3aCIIOHKHU
5 nosupyer nojavy Bo3ayxa Ha GopcyHKy 6. B Tom ciyuae, ecnu TemriepaTrypa B
TonKe (CymmIbHOM OapabaHe) majaeT HIKE 3aJaHHOTO YPOBHS, TO Iojaya
BO3JlyXa 4epe3 3aclOHKy 5 yBenunuuBaerca. llpu 3ToM JaBieHHE BO3IyXxa
nepenaerca Ha MeMOpaHy 7, KOTOpas, BO3ACHCTBYS Ha KJamaH peryisTopa
AKUJKOTrO TOIJIMBA 8, YBETUYUBAET €r0 PACXOJ.

PerynupoBanue naBneHusi Ma3yTa B JIMHUU OCYHIECTBIIAETCS YEpPE3 CUCTEMY
«punbTp 9 — perynaTop mojaaun TOIIMBA IpsMoro aeicTBus 10 — kimaman 11».

Ha npou3BOACTBEHHBIX MPEANPUATHSIX HYACTO TMOABISIETCS MOTPEOHOCTH B
MoJOTPEBE KUIKOCTEeH (OMTyma, BOAbI, MazyTa U ap.). Ha puc. 7.5 nmpuBenena
CTPYKTYpHasl CXeMa aBTOMAaTU3alll1 IMOJOTPEBA KUAKOCTEN MapoM.

Kunkocts (Boma, OUTYM, SMYJIbCUSA U Ap.) MIOAAETCS B €eMKOCTh 1, KyAa Mo
3MeeBUKY 2 noctymnaet nap. C moMouipio 1aTyuka 3, U3MEpSAIONIero TeMnepaTrypy
BBIXOJIa TMOJOTPEBAEMON >KUAKOCTH, NOJAETCS CUTrHajd. BenuuumHa curHana
yBeIMuuBaeTcs mpeodpazoBatenem 4. [lanee mo JMHUM 5 cUTHAN TOJAETCS Ha
pactipenenutens 6. KoHTpoJupyeT moAorpeB yCTpPOMCTBO (cUrHamu3aTtop) 7,
cocTosilllee M3 MNPUOOPOB JJIs TMOJAayd 3BYKOBOTO 8§, CBETOBOrO cHWTHana 9,
BujaeoTabso 10 u npudopa, 3anuceiBaroiiero remmeparypy 11.

HenocpeacTBeHHbI KOHTPOJIb U PETYJIUPOBAHUE TEMIIEPATYPhI KUAKOCTH
(ynep>xuBaHHME B 3aIaHHBIX TPeieNiaX ) MPOU3BOIUTCS PETyIUPYIOMNUM TIPUOOPOM
12 ¢ nomomsto nepexiroyarens 13 u ycrmurens 14.

Perynupyer nomauy napa xianas 15 yepe3 MCIOJHUTENBHBIA MEXaHU3M 16.
Kontponupyer  paboTy  kiamaHa  JMCTAHI[MOHHBIM  yKa3aTesb 17.
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CoenuHeHue pas3IUYHBIX OJIOK-CXEM, aBTOMATHYECKH KOHTPOIHPYIOLIUX
napameTpbl OTAEJIbHBIX MPOLECCOB, B E€AUHYIO CHUCTEMY IO3BOJSET CO31aTh
KOMIUJIEKCHYIO aBTOMATH3alMIO0 TPOU3BOJCTBEHHOIO MPEANPUATHS B LEJIOM.

Puc. 7.5. CTpykTypHasi cxeMa aBTOMAaTH3aLiy ITOJOrPEBa XXUAKOCTEH MapoM:

1 — eMKOCTB; 2 — 3MEEBUK; 3 — NaTYMK TeMIepaTypbl; 4 — npeobpa3oBarTenb CUrHaNa
TEMIepaTyphl; 5 — IMHUS ABHXXEHUsl CUTHANA; 6 — pacripeaenuTeb; 7 — yCTPOHCTBO
(curHanu3zatop); 8 — npubop ISt NoAaYM 3ByKOBOIO CUrHaa; 9 — npubop uisi nogayu
cBeToBoro curiana; 10 — Bumeorabno; 11 — npubop, 3anUCHIBAIOLIMIA TEMIIEPATYPY;

12 — perynupyrommit mpubop; 13 — nepexnroyareins; 14 — ycunurens; 15 — kianax napa,
16 — MCITOJTHUTENbHBIA MeXaHU3M; 17 — IUCTAHLIMOHHBIN yKa3aTeab paboTHI KJlaraHa.

Aemomamuszayua yyema 3a2py3Ku Mamepuaia Ha — MpPAHCNOPMHBLIX
cpeocmeax u ypoeHs Mamepuaia 8 eMKOCHIX.

JIJisi HEeMmOCPEeICTBEHHOTO B3BEIIMBAHUS Tpy3a NMPUMEHSIOTCS KOHBEHEpHbBIE
Bechl. B HUX CHTHam O MrHOBEHHOM 3HAUY€HMHM Beca TIpy3a IMojaeTcs Ha
BBIUHCITUTENIBHOE YCTPOMCTBO, BBIMOJHSIONIEE OMNEPAMIO WHTETPUPOBAHUS.
B3BemmuBaromine ycTpoiicTBa KOHBEHEPHBIX BECOB MOTYT OBITh PHIYa)KHOTO HIIU
TEH30METPUYECKOTO THIIA.

3arpy3ka JEHTbl MOXET TaKXe€ KOHTPOJIUPOBATHCSA IYTEM HM3MEPEHUS
TOJNIIUHBI ~ CJOSI ~MaTepuaja TMpH TMOMOIIM  TPOCTEHIIMX  KOHTAKTHBIX
CUTHAJIM3aTOPOB, B KOTOPBHIX MEXaHMUYECKUH BOCTIPUHUMAIOIIMA DSJIEMEHT
3aMbBIKAeT WM Pa3MbIKaeT KOHTAKTHI B 3aBUCHUMOCTU OT HAJIMYUS MaTepuasa Uiu
TOJIIIUHBI €ro cjos (puc. 7.6)

a) 6)
[ jﬂaﬂmﬂ
Puc. 7.6. KoHTaKTHbBIE JaTYUKH,
dbuKcUpyOILIe HATUYKE IPy3a v—-o—— | Baranxu
WM TOJIILUMHY CJIOS MaTepuana. v—Oo——
a — KOHTPOJIb HAIMYUS MaTepuaia
Ha TpaHCIOpTepeE; % %

© — KOHTPOJIb TOJILMHBI CJIOS
MaTepualia Ha TpaHCIopTepe.

T 777 777777

Konmponv 3aepy3ku mpancnopmmusix cpeocme u ypoeHsi Mamepuanda 8
EeMKOCMSIX.
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AchanbToOETOHHBIE U IIEMEHTOOETOHHBIE CMECH BBIBO3SITCA C 3aBOJIOB
aBTOTPAHCIIOPTOM PA3JIMYHBIX MAPOK. 3arpy3Ka OCYIIECTBISAETCS aBTOMAaTUYECKU.
[Ipexxne  Bcero, JAOMKHA  OBITh  ONpeneNieHa Mapka  MallMHbl WM
Ipy30I0IbEMHOCTh BaroHa. IIpu 3ae3ne mopokHEW MalluMHbl Ha MIaTGopMy
BECOBOIl YCTAaHOBKM IO BECY MOXET OBITh ONpejeieHa Mapka MalluHbl, U Ha
OCHOBAaHMU ATOW MH(OpPMALMU BBIIAH CUTHAJI HA MOCTYIUIEHHE ONPEIEIECHHOrO
KOoJIM4decTBa rpysa. Ilocine okoH4aHus 3arpy3Ku MalllMHE pa3pelIacTCs BbIE3 .

KonnyecTBOo MamMH pa3sHOro TUIA PETUCTPUPYETCS HA COOTBETCTBYIOLIUX
cyeTunkax. Cxema yCTaHOBKH U1 3aTPy3KH LIEMEHTOBO30B IPUBEECHA HA pUC. 7.7.

Ilocne 3ae3na MammeHbl Ha IulatpopMmy | modep 3aBoauT Xo00T 8 B
TOpPJOBUHY MAIIMHBL. JTa ONEpalXs BBIIOIHACTCS AUCTAHUIUOHHO C BBIHOCHOTO
MyJIbTa 5, CBSA3aHHOTO C IJIaBHBIM NyJbTOM ympasieHus 4. Ilocne ycTaHOBKM
x000Ta mogep BKIOYAET MYCKOBYIO KHOIKY. Bce mocneayrouue onepanuu
BBINIOJIHSIFOTCSI aBTOMATUYECKHU.

ABTOMAaTHUYECKOE yCTPOMCTBO, perynupyer pabory BecoB. Crpenka
yKazareis 3 NMOBOPAayMBAaeTCs HA OIPENENICHHBIM Yrojl B 3aBUCHMOCTH OT Beca
LEMEHTOBO3a. BMecTe ¢ HEll MOBOpAaYMBAECTCSA M MOJABHXKHBIA JUCK yKa3aTems C
YCTAHOBJIEHHBIMUA HAa HEM JaTYMKaMH. YTOJ MOBOPOTA IHCKA KOHTPOJIUPYETCS
JaTYUKaMU TapHOTIO Beca, YTO U OOECIEYMBAET aBTOMATHYECKOE ONPEEIICHUE
TUIIAa IEMEHTOBO32

Tak kak Mmoj Harpy3Ky MOXET OBbITh MOJaHa MO OIIKUOKE HE MOJHOCTHIO
pasrpy’KeHHasi MalluHa, TO, BO M30eKaHue ITOro, yCTaHABIUBAIOTCS JAaTUYUKH 7
KOHTPOJS II0 BBICOTE 3arpy304HbIX JIIOKOB. IIpM COOTBETCTBUM BBICOTHI
3arpy304HBbIX JIOKOB M BECa MAIIMHBI 3aTBOP 6 OTKPBIBAETCS U LEMEHT IOCTYIAET
B MamnHy. CTpeska BECOB 10 Mepe 3arpy3Ku OTKIIOHSETCS 10 TeX IOp, ITOKa HE
JOCTUTHET JAaT4YMKa, COOTBETCTBYIOIIETO IIOJHOM 3arpy3Ke MAaIlWHBI JaHHOTO
tuna. Ilpu cpabarbiBaHuM JaTuuka 3aTBOp 6 aBTOMATHYECKH 3aKpbIBaeTCH,
BBIKJIFOUAETCS] MEXaHU3M I0IbEMa 3arpy304YHOro X000Ta, appeTUPYIOTCS BECHI, U
cBeTo(op JaeT paspelleHue Ha Bble3[ MamuHbl. [lomaercs Takke MMITYJIbC Ha
CUETUMKM 3arpy>KCHHBIX MAIIMH JJaHHOTO THUIIA.

Puc. 7.7. Cxema
YCTaHOBKM

IUIS1 3aTPY3KH
aBTOLIEMEHTOBO30B.

1 — nnardopma;

2 — aBTOMaTHYeCKOe
YCTPOMCTBO (appeTup);
3 — ykasareb;

4 — rIaBHBIH ITYJIBT
YTIpaBJIEHUS;

5 — BBIHOCHOM MyJIBT
yIipaBiIeHus;

6 — 3aTBOD;

7 — BaTYUKM KOHTPOJISI
3arpy304HOro JII0Ka;

8 — xo60rT.
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JUist  3arpy3kd aBTOMAIMH HCIOJIB3YIOTCS aBTOMATHYECKHUE BECOBBIC
m1aThopMbl, B  KOTOPHIX BEC MAIIMH PETUCTPUPYETCS  CHEIUATbHON
JJEKTpUYECKOW cxemor. [l omnpeneneHus BEIUYUHBI 3arpy3Kd MalluH
HEOOXOMMO 3HAaTh HMX MapKy. OTO TaKXe OCYIIECTBISIETCS MpU MOMOLIU
CHEeIUalIbHONW CXEMbI OMO3HABAHMS, C KOTOPOM MOJAETCA CUTHAJN Hayajla U KOHIIA
3arpy3KHu.

Hsmepenue yposns mamepuana 8 eMKOCHSIX.

KonuuecTBo MaTepuasia B eMKOCTSX OINpPEAENAeTCS B3BEUIMBAHUEM, OJIHA, B
pujie ciy4aeB He0OX0AMMO 3HATh TAK)KE YPOBEHB 3aMI0JIHEHUS EMKOCTH, J{1st 3TOTO
UCIIOJIB3YIOTCS TATYUKK YPOBHS, [{J1s1 onipeiesieHus ypoBHSI )KUJIKOCTEH yKe JaBHO
NPUMEHSIOTCS TIOIUIABKOBBIC JAaTYMKW. B JaruyMkax JAUCKPETHOTO THIIA,
CUTHAJIM3UPYIOIMIUX JIMIIb O JIOCTHXKEHUM BEPXHETO M HUXKHErO0 YpPOBHS, IPHU
MTOMOIIIM TIOTUTABKA MOT'YT 3aMbIKaThCS COOTBETCTBYIOIINE KOHTAKTHI; B TaTUUKAX
HENPEPBIBHOTO JIEUCTBUS MOMJIABOK CBSI3aH C JABUKKOM IMOTEHI[MOMETpa JINOO ¢
MOJIBUKHBIM 3JIEMEHTOM WHIyKTUBHOTO TIpeoOpe30BaTes.

YpoBeHb KUJIKOCTH MOXKET OBITh M3MEPEH TaK)KE C MOMOIIBI) OMHYECKUX
WIM EeMKOCTHBIX TpeoOpa3oBaTesieil, TOMEeIIaeMblX HEMOCPEICTBEHHO B
KOHTpoJiupyeMyr cpeay (puc. 7.8 a, 6, B). Ecam mnpeoGpazoBarenb wu3s
BBICOKOOMHOM MPOBOJIOKM OMYCTUTh B pe3epByap, TO IMPHU IMYCTOM pe3epByape
conpoTuBieHre ero pasHo RO. [Ipu Hammuuu B pe3epByape >KUIKOCTU ¢ Oojee
HU3KUM YEJIbHBIM CONPOTUBIEHHEM YacThb MpeoOpa3oBaTeliss OKa3bIBAETCS €10
3allyHTUpOBaHHOM (puc. 7.8 6), B pe3yjpTaTe Yero cornpoTuBieHue RO,
YMEHBIIIAeTCs 10 HEKOTOPOI BEeIMUUHBI Rm , ornpeaensemMoil ypoBHEM >KUKOCTH.
Jlist HexoToporo ypoBHs L MoxeM 3anucarhb

Re=Ro(1-1/L)=Ro(1-n),

I'me n=1/L - creneHp 3amoIHEHHS pe3epByapa.

ComnpoTuBieHrue npeoOpazoBaTes clieyeT OpaTh BO3MOXKHO OOJIBIITUM.
Bo m3bexanue anekTpoauTrueckoro 3¢gdexra mpeodpaszoBaTesib 3alUTHIBACTCS
NepeMEeHHBIM TOKOM. [l eMKocTHOro mpeoOpasoBatenss ypoBHsA (puc. 7.8 B)
JEHUCTBUTENHHO COOTHOIIICHHE

C=C1+C2=|lz+(L-1)go]2p/In(R1/R2)
I'ne § - nusnexTpuyeckass IPOHUIIAEMOCTb KUJIKOCTH;
¢ - IURJIEKTpUYEcKask MPOHUIAEMOCTh BO31YyXa;
R1,R2 - pannychl BHELIHEr0 U BHYTPEHHETO LIWJIMHAPOB.

a) 6)

Puc. 7.8. JaTauku " ——

YPOBHS XHIKOCTEH. B B e

[Ipy wucnoJb30BaHUM MPOBOJAIIEH KHUAKOCTH BJIECKTPOAbI  JOJKHBI
BBIMIOJIHATBCS  M30JIMPOBAHHBIMU. [IIMpOKO NOPUMEHAIOTCS TakXe METOMBI,
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OCHOBaHHbBIE Ha W3MEHCHWW WHTEHCHBHOCTU WM MPEPHIBAHWM JIyda CBETa WM
MOTOKA YJIBTPA3BYKOBOTO JIMOO PAJMOAKTHBHOTO W3JIYUCHHUS TPU JTOCTHKCHUHU
3a/IaHHOTO ypOBHS (puc. 7.8 1)

N3mepeHust ypoBHsI CBHITYYHX W KYCKOBBIX MaT€pHUATIOB HAMHOTO CJIOKHEE
,deM W3MEpPEHHE YPOBHSA JKUIKOCTH W YacTO COMNPSIKEHO C  OOJBIIMMHU
TEXHHYECCKUMHU TPYAHOCTAMH. OOBSICHICTCS 3TO PSIIOM MPUYUH: HATUIUEM YTJIa
€CTECTBEHHOTO OTKOCA, BCJICICTBHE YETO TIOBEPXHOCTh CPENbl HE TOPU3OHTATbHA
(yron HakioHa MoOXeT cocTaBiaTh oT 30 mo 50° K rOpU3OHTAIN); BO3MOMKHBIM
3aJIMTIaHUEeM MaTepuaia Ha CTCHKaxX; Pe3KMMH KOJICOAaHUSIMH CBOMCTB Cpelbl (3a
CYET pAa3IMYHBIX BKIIOYCHUN, KYCKOB, TMPU HM3MEHEHUU BIIAKHOCTH U TIP.);
BO3MOXKHBI TIOBPEKICHUS MTpeoOpazoBaTesiel P pacIioiOKEHUN UX B €MKOCTH.

Aemomamuszayus pabomsi 003amopos.

Beibop  Tuma  103aTOpPOB  TPOU3BOJMTCS B COOTBETCTBUU  C
TEXHOJOTUYECKUMH TPEOOBAHHMSIMU K UX MPOU3BOIUTEITLHOCTH U TOYHOCTH.

[Ipy MpPOEKTUPOBAaHWUU TEXHOJIOTHYECKOH YCTAaHOBKM C J103aTOpaMHU
HENPEPBIBHOTO JCHCTBUSA HEOOXOIMMO PEIIaTh CIACAYIOIINE BOIIPOCHI:

yIrpaBjieHue paboTol 103aTOPOB;

yIpaBJICHUE JPYTUM TEXHOJIOTHYECKUM OOOpYyJOBAaHUEM II0 CHUTHAJIaM
7103aTOPOB;

KOHTPOJIb pPabOTHI 103aTOPOB.

Jist  aBTOMatmM3anuu  pabOThI  J103aTOPOB B PAa3JIMUHBIX  YCIOBHSIX
HEO0OX0IMMO TpelyCMaTPpUBATh:

CUTHAJIM3AIMI0 COCTOSIHMSI JI03aTOPOB B 3aBUCUMOCTH OT YpPOBHS UX
IPOU3BOJIUTETHLHOCTH,

BO3MOXHOCTh ~ JIUCTAHIIMOHHOTO  WM3MEHEHUSI  MPOU3BOIUTEIHLHOCTU
(mporpaMMHOE U3MEHEHHE PacX0/ia MaTepPHAIIOB);

PETHCTPAIMIO BpEeMEHH pabOThI 103aTOPOB U KOJUYECTBA OTJAO3UPOBAHHBIX
UMHU MaTEPHUAJIOB (MJIM KOJTUYECTBA IIUKIIOB MIPH MOPIIHOHHOM PEKHUME);

aBapuiiHOE OTKIIIOUYeHHUE (OJIOKHPOBKY).

[Ipy BO3HMKHOBEHMM HEJOMYCTUMBIX PEXKUMOB pabOTHI J103aTOpa, BO
n30eKaHue BBIXOJA U3 CTPOsi 00OPYIOBaHUS WJIM BBIITyCKa OpaTa MpOWU3BOJMTCS
aBTOMATHUYECKOE OTKJIIOYEHHUE, TJIABHBIM O0pa3oM M3 COOOPAKEHHUN TEXHUKU
0e30MacHOCTH.

CymiecTByeT HECKOJNbKO HanmOoliee BaKHBIX 3a7ad CBSI3U JJ03aTOPOB C
TEXHOJIOTUYECKUMH CUCTEMaMH

yhnpaBieHne paboToW  J03aTOPOB MO  JKECTKOW  (hYHKIIMOHATHHOM
3aBUCUMOCTH OT XapaKTEPUCTHK I03UPYEMOT0 MaTepHraa (BIaKHOCTh, KPYITHOCTh
YacTHUIl U Ip.);

TOJI/IEP’)KaHUE COOTHOIICHHUS PACX0/I0B KOMIIOHEHTOB;

ONTUMM3AIUS TEXHOJIOTUYECKOTO MpoIiecca paboThl yCTAHOBOK (CMECHUTETIS,
CymuibHOTO OapabaHa, MENBHUIIBI W JIp.) 3a CUET PEeryJupOoBaHHs pPabOTHI
7103aTOPOB.

HekoTtoppie BO3MOXHBIC BAPUAHTHI PACCMOTPUM HUKE.

Cywunvublii bapabatn.
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CpaBHUTEIBHO IPOCTHIM CIYYaeM ABIIIETCS [101a4a MaTeprasa B CyIIUIbHbIE
Oapabanbl. Mcxond M3 ONTUMANIBHOTO TEIUIOBOIO pEXHMMA, HEOOXOIUMYIO
MHTEHCUBHOCTB NI0J1a4y ONPEAEISIOT U3 YPABHEHUS

Q 1006

T (100—W) ATy +W(Cy ATy +1)

TJI€ C;p, Cy- TETTIOEMKOCTHU JKUJIKOM U TBEpAOH (as3;

Q - MaccoBbIl pacxoj MaTepuaa;

O-KOJIMYECTBO TeIJIa, MOJIy4aeMOe MaTepHalioM;

AT - pa3HOCTh TEeMIIEpaTyp MaTepHaia 10 1 nocie 6apadana;
W-BJIQ)KHOCTh MaTepHuaa;

A TernoTa mapooopa3zoBaHuUs.

1 2 4
Puc. 7.10. CxeMa ycTaHOBKH 1151 MOJaYH ( 3
MaTepUaJioB B CyLLWIbHbIE ODapabaHbl: /
1 — BubponuTarenb; yi
2 — TpaHCNOPTEP-MaCCOU3MEPHUTEND; 5 \
3 — cywumnbHbIM 6apabaH; 4 — gaTyMK \\
BJI2XXHOCTH; 5 — NaTYMK MaccChl; L e =1 |
6 — GYHKLUMOHANBbHBIH OJIOK. 6 L1
N

Kax BUIHO W3 mpUBEAEHHOTO ypaBHEHHs], HayalbHAas BIAXXHOCTh MaTepHasa
B 3HAYUTEIBHOW CTEMEHU ONpEeNesieT BO3MOXKHYI0 HHTEHCUBHOCTH IMOJa4H
MaTepuala B CyIIUIbHBIN OapabaH. B aToM ciyyae He0OXOIMMBI yUeT BIaKHOCTH
U BbIpabOTKa CUTHaJA, 00ECIeYNBAIOIIEr0 MHTEHCUBHOCTD MOJa4l MaTepuaa.

TexHonornyeckass cxema yCTaHOBKH JUIsS TIOJJa4l MaTepualia B CYIIMJIbHBIN
Oapaban npuBeaeHa Ha puc. 7.10.

CurHan BIaXXHOCTH TTO1aeTCs Ha (DYHKIIMOHAIBHBIN OJIOK, T/Ie TpeoOpa3yeTcs
B CHUTHQJI, IPOMOPIMOHATIBHBIA TpeOyeMol NPOU3BOIUTEIBHOCTH, KOTOPHIA B
0JI0Ke CpaBHEHUS COMTOCTABIISIETCS] CUTHATIOM (DAKTHYECKOM TPOU3BOAUTEIBHOCTH,
noJiydaeMbIM OT MaccousMmepuTens Pa3HOCTHBIA CHUTHANT HCHOJB3YETCS JUIs
yIpaBJICHUS pabOTON MUTATEINS.

Heckonpko mHas cuctema HeoOXoIWMa B CIydyasx IMOJAYd MaTEpUATOB B
1apoBble MENbHUIIBI. 3BECTHO, UYTO UMEIOTCSI ONITUMAJIbHBIE YCIOBHS 3a-TPY3KH
IIAPOBBIX MENBHUII, COOTBETCTBYIOIIHE Hambonee >ddekTuBHON HX pabdore.
3amaueit 1O3UPOBAHUS SBIAECTCA 00ECTICUCHHE ONTUMAIBHOMN 3arpy3ku. st 3Toro
HAa  IIApOBOM  MEJBHUIIE  JOJKHBI  OBITh  yYCTAaHOBIEHBI  TEPBUYHBIC
mpeo0pa3oBaTeNv, KOHTPOJIUPYIOIINE CTEIEeHb 3arpy3KH, OT KOTOPBIX CHUTHAI U
MPOU3BOJIHAS ATOTO CHUTHAJIA TMOCTYMAalOT B (YHKIHOHAIBHBIA OJIOK, TIE
mpeoOpa3yroTcs 0 YPaBHEHUIO

dP
U=k1P+k2E
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rae k4, ky —kKoappuuuenTsl, onpenensieMble IKCIEPUMEHTAIBHO;

P-macca Matepuana B MEJIbHUIIE;

ki, k5, - K03 dULHEHTHI, ONpeaesseMble IKCIIEPUMEHTAIBHO;

U - BbIxoaHOE HamnpsikeHue (yHKIUOHATBHOTO OJI0Ka;- BpEMS.

Curnan Ha BbIXOJ€ (YHKUHMOHAIBHOTO OJIOKA CPABHUBAETCS C CUTHAIOM
(paKTUIECKOTO pacxojia U Ha OCHOBE TOTO BhIPAOATHIBACTCS CUTHAJ YIPaBICHUS
MUTaTeJIeM.

Tonku KOmMeabHbIX.

[Ipy monmade TOmIWMBA K TOMKaM KOTJIOB pacxXxoa TOIJIMBA JOJIKEH
COOTBETCTBOBATh 3aJaHHBIM 3HAUEHUSM MOIIHOCTA TPH 3TOM OOECTeunBaThH
nojy4yeHre TpeOyeMoro KoJM4ecTBa napa ¢ 3a/laHHbIMH ITapaMeTpamH.

Puc. 7.11. CxeMa no3upyroleit yCTaHOBKHU
st obecrieye H1s TpedyeMoro COOTHOLIEHUSA
JIBYX KOMIIOHEHTOB:

1 — nuTaTesb NEpBOro KOMIIOHEHTA,

2 — TpaHCIIOPTEP-MaCCOU3MEPUTEIID;

3 — nuTaTes b BTOPOro KOMIIOHEHTA, 1 4
4,5,6,7 — 0JIOKM CUCTEMBI PErYJIMPOBaHMUS. -

6 5

Pacxon tonnmBa 3aaeTcst OT BHEIIHUX yCTPOMCTB. KOHTPOJIb COOTBETCTBUS
pacxofa TOIUIMBA TPeOyeMbIM 3HAYEHHUSM BBIXOJHBIX IMAapaMETPOB KOTEIbHOU
YCTAaHOBKM  MOXET  OCYIIECTBIATHCS OT  IpeoOpa3zoBareneil  JaBieHUS,
TEMIIEpPaTyphl U pacxoaa napa. CurHaiasl OT 3TUX NpuOOPOB, MpeodOpa3oBaHHbIC
COOTBETCTBYIOIIUM 00pa3oM, CPAaBHUBAIOTCS C CUTHAIOM (haKTHYECKOTO pacxoja
TOIUINBA .

PerynmupoBanue COOTHOIIEHMEM KOMIIOHEHTOB CMECEH .

PacnipoctpanenHol 3agaueii ABISETCA MOIICPKAHUE COOTHOIICHUS pacxoia
Pa3IMYHBIX KOMIIOHEHTOB cMeceil. JlJisi AByX KOMIIOHEHTOB IPUMEHUMA CUCTEMA,
npuBecHHas Ha puc. 7.11.

Haubonee pacnpoctpanenst ciydan Ha AB3 u L[B3, xorma neobxomumo
JIO3UPOBaTh OJHOBPEMEHHO HECKOJIBKO KOMIIOHEHTOB. Tak, Halpumep, IpHU He-
MIPEPHIBHOM IPUTOTOBIICHUH OETOHA HEOOXOAMMO JO3UPOBATh ABE-TPU (paKiIuu
3alMoJHUTENeH, IIEMEHT, BOJAY U XHUMHYECKHue m00aBku. B 3TomM ciyuae
TEXHOJIOTHYECKHE TPEOOBAHUSI OMMCHIBAIOTCS CICTYIOIIMMH YPaBHEHUSIMH:

P—P100+W1
=1 100
P_P100+w2
2772 100
P—P100+W”
nm 100

B, =1un
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P, =p—(P p,. 2 p n
B (1100+ 23M+ “+Pi1g)

raeP; \P,... B, By, B;- paktuyeckas Macca 3anonnurenei 1, 2... n-bpaxuui;
Macca IIEMEHTa U BOJIbI COOTBETCTBEHHO

Pinp  +Ponp--sBunps Bsup» By IIPOCKTHBIE MACChl LEMEHTa U BOJbI
COOTBETCTBEHHO;

Wy, Wy,..., Wy~ BI&KHOCTb 3anonauTenei 1, 2...n gppaxuuii .

Jlo3upyrolas cuctema sl Ipou3BOCTBa OeToHa JaHa Ha puc. 7.12.

np~

Puc. 7.12. CxeMa yCTaHOBKM
JU1s JO3UPOBaHHA KOMIIOHEHTOB
OETOHHOI cMecH:

I, I1, IIT — 3anonnuTenn
pa3HBIX PpaKiuii;

1 — BubponuTtatens;

2 — TpaHCIIOpTEp-
MaCCOM3MEPHTEb;

3 — LIHEKOBBHII NUTATEND;

4 — npeoOpa3oBarelb;

5 — ycHnuTeNb; 6 — NaTYUKH
BJIAXKHOCTH 3al0JIHHTEJIEH,

7 — peryampyeMElif IpUBOA,
yrpaBsIIOIIMiA paboToi
TpaHcnopTepa 2; 8 — cyMMarop;
9 — yeunurens; 10 — cepBonpuBoz;
11 — mo3aTop BOnMI;

12 — TpaHCnOpTHAs JIEHTa K
CMECHTEJIIO.

Ha nozaropax 3amonnureneit, KpoMe KOHTPOJISI MacChl, HEOOXOAUM KOHTPOIb
BJIAXHOCTU. CUrHaN BJIAXXHOCTH JOJDKEH KOPPEKTHUPOBATh BEJIMYHMHY pacxoaa
J03UPYEMOTO MaTepurasa ¢ 00eCIeYeHHEeM ero MOCTOSHCTBA B IEpecyYeTe Ha CyXyIo
maccy. Kpome Toro, curHambl BIQKHOCTH YMHOXKAIOTCS Ha KOA(DOUIIMEHTHI
IPOMOPUMOHAIBHBIE PACXOly JAHHOTO KOMIIOHEHTA, 1 CYMMUPYIOTCSI.

Takoe HCTOIB30BaHKE 103aTOPOB HEMPEPBHIBHOTO NEHCTBUS 11€71€CO00Pa3HO
KaK B IPOMEKYTOUHBIX OINEpPallUsIX, TAK U B 3aBEPILAIOIINX, TOCKOJIBKY OHU B psJie
Clly4aeB MOTYT JaTh 0Oojieeé BBICOKYIO TOYHOCTb, YEM CYIIECTBYIOIIHUE
nopuroHHsle. Kpome TOro, m103aTtopbl HEMPEPBIBHOTO JIEUCTBUS UMEIOT JIy4YlIUe
XapaKTepUCTUKH 10 Macce, rabapuraM, AUarna3oHy MpOU3BOAUTEIbHOCTH.

3aeo0-aemomam(L{b3).

Ha puc. 7.13 mokazan ob6muii Bun I1b3-aBTomara. Takoit 3aBog pabortaer
CIEIYIOUIUM 00pa3oM.

ABTOMOOMITb-CAaMOCBAJI 3a€3’KaeT Ha BECOBYIO miatdopmy 1, Ha KOTOpo# npu
MIOMOIIIM aBTOMAaTUYECKON CHUCTEMbI OMpPEAEISIETCS ero Macca-opyTTo (KOHEeYHas
orepaiys) ¢ pacnevyaTkoil B MacnopTe CMeCH.

TexHOMOrMYeCKUd 1UKI MPUTOTOBICHUS OETOHHOM CMECH COCTOUT B
cieaymwolieM. 3aJaeTcsa KOMaHaa Ha I03UPOBAHUE KOMIIOHEHTOB O€TOHHON cMecH
OMPEICICHHOT0 COCTaBa uepe3 creluaibHbli KOMMYTaTop 2 B KAOMHE oneparopa,
r7ie pacrojaraercsi myJbT ynpaBieHus 3aBojoMm 3. KoMaHaa Ha J03UpOBaHUE
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nmocTynaeT B KomaHjodyekTpuueckuit  npubop (KDOII) 4, koTopsbri
HEIMOCPEICTBEHHO YIPaBISIET J03aTOPaMHU KOMIIOHEHTOB (BOABI 5, 3aMOJIHUTEIEH
6, ueMeHTa 7), moctynaroumux u3 OynkepoB 8. J/lanee oTBelmIEHHbIE KOMIIOHEHTHI
3arpyarorcs 4epe3 NpPUEMHYI0 BOPOHKY 9 B OETOHOCMECHUTENb HENPEPHIBHOIO
neiictBus 10, OT Kyza roToBasi CMeCh OCTYNAeT B HAKOMUTENbHBIN OyHkep 11 u
U3 HEro — B aBTOMOOWIIb-caMocBaj. llocie 3arpy3sku aBTOMOOWIS cucCTeMa
ABTOMAaTHUYECKOTO YMIPABICHUS OTKIIOYAET J03aTOphl U padoTa MpeKpaliaeTcs.
beToHHBIN 3aBOJI OCHAILEH BEPTUKAIbHBIMU BUOPOTPAHCIOPTEPAMH, B KOTOPBIX
3aMOJHUTEINHN MecKa U eOHs B 3MMHEE BpeMsI TIOJIOTPEBAIOTCSL.

OcHoBHble NOJNIOJHCEHU NPOEKMUPOBAHUS  ABIMOMAMUAYUU  OOPOHCHBIX
NnpoOU3800CMBEHHBIX NPEONPUANUIL.

Bomnpocel aBToMaTu3anuy NpuxoquTcs pemaTh 11 BHOBb IPOEKTUPYEMBIX U
PEKOHCTPYUPYEMBIX JOPOKHBIX MPEANPUITUMN.

ABTOMATH3alIMI0 BHOBb IPOEKTUPYEMBIX NPEANPUITHNA OCYILIECTBISIOT
KOHCTPYKTOPCKHE oropo 3aBOJIOB-U3TOTOBUTENEN TEXHOJIOTUYECKOTO
obopynoBanusi. B GonbluHCTBE citydyaeB OCHOBHOe obOopymoBanue AB3, 11b3
NEPEABUKHBIX MPUTPACCOBBIX KAPbEPOB CEHYaC IOCTABIAETCS KOMIUIEKCHO M
00JIbIIIas 4acTh MPOIIECCOB TAKMX 3aBOJIOB WJIM BCE OHM aBTOMATHU3UPOBAHBI.

ABTOMAaTH3a1Ms CYIIECTBYIOIINX NMPEANPUATHI TPOU3BOJUTCA B MIPOLIECCE
UX MOJIEpHU3ALUK B 00BEMe, OOYCIOBIEHHOM CpPEICTBAMHU, BBIJIECISEMbIM Ha
aBToMatu3auumo. IIpeaBapuTenbHO COCTaBIAIOT TEXHUKO-3KOHOMUYECKHUN aHAIN3
paboThI 3aBOJIA - BBIABIAIOT HanboJiee TPYJAOEMKHE U IOPOTOCTOSIIINE MTPOLIECCHI,
MOJEPHU3aLMsI KOTOPBIX IO3BOJIUT IOBBICUTH MPOU3BOAUTENBHOCTh TPyAa M
CHU3UTH CEOECTOMMOCTH MpOoAyKUKU. [Ipu 3TOM OCHOBHAs 3a7aya 3aKIIIOYAETCS B
TOM, YTOOBI TOJNYYUTh MAKCUMAJIbHBIH 3(PGEeKT Mpu MUHUMAIBHBIX 3aTparax
peCypcoB.

B o6oux ciyyasx Ha TMepBOM JdTame JAETalbHO AaHAIMU3UPYIOT BECh
TEXHOJIOTUYECKUM TMPOIECC, COCTABISIOT KOJWYECTBEHHbIE M KAaYECTBEHHbIC
CXeMbl pabOThl MPEANPUATHS, TPOU3ZBOIAAT XPOHOMETpPaXX BCEX OMNEpaluil u
YCTaHABIIMBAIOT MPOJOJKUTENBHOCTh LUKIOB. OZHOBPEMEHHO OCYHIECTBIISIOT
AKOHOMHYECKUHN aHaau3 paOOThl MPEANPUITHS MO KaJbKYJISIUU Ce0ECTOMMOCTH
IPOTYKIINH.

Ha ocHOBe mNoOny4eHHBIX NAaHHBIX COCTABIAIOT TEXHUYECKOE 3aJHUE HA
aBTOMATHU3aLMIO MNpeanpuaAThs. TeXHU4ecKoe 3aJaHue SABISIETCS OCHOBOM UL
JETAJIBHOTO MPOEKTUPOBAHUS BCEU CUCTEMBI aBTOMATU3ALMU Npeanpusartus. s
CHIDKEHHUS  3aTpaT  LeJecoo0pa3sHO  HCIIOJIb30BaTh  U3BECTHBIE  CXEMBbI
ABTOMATH3allUh  JEHUCTBYIOIIMX AHAJOTUYHBIX MPEANPUSITAN C  YYETOM
0COOEHHOCTEN MPOEKTUPYEMBIX TEXHOJIOTMUYECKUX MPOIIECCOB.

OOBIYHO aBTOMATHU3AIMIO JTOPOKHBIX MPEANPUITHIA TPOSKTHPYIOT B OJHY
CTaJIMIO M TOT/Ia pa3padaThIBAIOT CIETYIOUIYIO JOKYMEHTALUIO:

CTPYKTYPHBIE CXEMbl ABTOMATU3AL1Y;

CXEMBI aBTOMAaTHU3aLIHHY;

CXEMBI SHEPTONUTAHUS;

MOHTAQKHBIE CXEMBI;
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ITosscHUTENBHYIO 3AIIUCKY;
KaJIbKYJISALUU U CMETHI;

pacyeTr 3KOHOMUYECKON 3(P(HEKTUBHOCTH OT BHEAPEHUS aBTOMATU3ALMKU Ha
IIPOU3BOJCTBEHHOM MPENIPUATHUN.

Puc. 7.13. CxeMa 3aBofia-aBTOMAaTa
(LLB3):

1 — BecoBas oLanka aisi
TPaHCIOPTHBIX CPEACTB;

2 — 3aJaTYUK COCTaBa CMECH
(xoMMyTaTop); 3 — MyJIET
yIIpaBJicHUs B Kab1He onepaTopa,
4 — KOMaHI03/1IEKTPUYECKHI
npubop (K3II); 5 — nosarop BOALI;
6 — no3aTop 3anoJMHUTENEH;

7 — D03aTop LIEMEHTA;

8 — 6yHKepa KOMIIOHEHTOB CMECH;
9 — npueMHas BODOHKa,;

10 — BETOHOCMECUTEID;

11 — HaKonUTENbHBIA OYHKED;

12 — mrkag anmnaparypbl
yIIpaBJIEHUSL.
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Paznea VII. 9 KOHOMMKA JOPOXKHbIX

INPOU3BOACTBEHHbBIX
NPEAIIPUATUN
Tema 8.1. OcHOBHBIE I10JIOKEHHSI 10 IKOHOMHUKE MPOU3BOACTBEHHBIX
npeAnpuaATHI
Texnuxo-s3KoHomMuuecKue nokazamenu pabomul OO0POICHBIX

NnpPOU3800CMBEHHBIX NPEONPUATNUIL.

[Ipy TpPOEKTUPOBAHMH, CTPOUTEIBCTBE, PEKOHCTPYKIMU U OpraHu3aluu
paboThl  JOPOXKHBIX MPOU3BOJACTBEHHBIX MPEANPHUITHN BaXKHOE 3HAUYECHHE
npuoOpeTaeT  TeXHUKO-DKOHOMHuYeckass  omeHka (TOO) wux  Oyayuiei
POM3BOJICTBEHHO-X035ICTBEHHOM A€ TEIbHOCTH.

Xo3giiCTBEHHasT ~ JEATEIbHOCTh  NPOU3BOJCTBEHHBIX  MPEANPUATHN
OLICHMBAETCS] CUCTEMON OCHOBHBIX U JIOMOJHUTEIBHBIX TEXHUKO-3KOHOMUYECKHUX
nokazarenedt (TOII). Homenkmarypa, Tum 34aHMil W COOPYKEHHUH Ha
IIPOU3BOJICTBEHHBIX MPEANPHUATHSAX B 3HAUYUTEIHHOU MEpe 3aBUCHT:

OT BUJA CAMUX TIPEATPUITHI;

pexkrma ux paboThl (CE30HHBIN WM KPYTJIOTOIUYHBIN )

MOJTYMHEHHOCTH (Ha CaMOCTOATENbHOM OajnaHce WM MOJIYMHEHUE B COCTABE
JACT, ACY, APCY).

Ho ocnoBubie TOIl sBAsitOTCS €AMHBIMM M MOTYT OBITH TPUHSTHL B
COOTBETCTBHUH C TUIIOBBIMH MPOEKTAMH, TEXHOJIOTHUECKUMH KapTaMu IO BBIITYCKY
OCHOBHOM IPOJYKIIMU U MECTHBIMU YCIOBUSAMH.

K ocuoBabiM TOII oTHOCSTCA:

CMETHAsI CTOMMOCTb (KalUTAJIbHBIEC BIIOXKEHHUS B CTPOUTEIBCTBO);

rOJIOBOM BBIITYCK IPOAYKIHH (B HATYPAJIbHOM U CTOUMOCTHOM BBIPAKEHUU );

ce0EeCTOMMOCTh €IMHUIIBI TPOTYKIIUH;

IPOU3BOAUTEIBLHOCTD TPYA;

CTOUMOCTh OCHOBHBIX MIPOU3BOJICTBEHHBIX ()OHIOB U 0OOPOTHBIX CPECTB;

PUOBLIB;

pPEHTa0eTbHOCTD;

CPOK OKYNa€MOCTH KalUTaJbHbBIX BJIOKEHUH.

K nononaurensasiM TOIT oTHOCSTCS: 1) ypoBEeHs MEXaHU3AIUK; 2) YPOBEHb
KOMILUIEKCHOM ME€XaHM3alluh U aBTOMAaTU3aluu; 3) TPYAOEMKOCTb IPUTOTOBIICHUS
T CMecH (HampuMep, B 4ell.-4) U 4) SJHEPrOEeMKOCTh (KBT-4/T).

CumemHas cmoumocms cmpoumeibCcmaa.

CMeTHasi CTOMMOCTb CTPOMTEIBCTBA MOXKET OBITh ONpEaeieHa ABYMS
crnocobamu:

IIyTEM COCTABJICHUS JIOKAJBHBIX CMET IO BUJAM padOT U CBOJHOIO CMETHO-
(uHAHCOBOTO pacyera Mo rJ1aBaM U 4acTSM B YCTAaHOBJICHHOU (opMme;

[0 YKPYITHEHHBIM ITOKa3aTeIIsAM.
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CMmeTHasi CTOMMOCTh CTPOUTENBbHO-MOHTaXHBIX pador (CMP) — mnonnas
CTOMMOCTh MO OT/ACJIbHBIM JIOKAJIbHBIM CMETaM, COCTOsIIAs W3 MPSIMBIX 3aTpar,
HAKJIAIHBIX PACXOJIOB U MJIAHOBBIX HAKOILJICHUM.

K IIpsiMbIM 3aTpaTaM OTHOCST 3aTpaThl Ha 3apa0OTHYIO IJIATY, IKCIUTyaTallUI0
MallliH U MEXaHU3MOB W MaTepHalbHbIE pecypchl, NonydhadpukaTel U JCTaIU B
BUJIE:

[13=03+DM+M,

I'ne O3 — ocHOBHAas 3apaboTHas TUIaTa padbovmX;

OM — cTOMMOCTB IKCIUTyaTallMy MallluH;

M — cTOMMOCTh MaTepUaIbHBIX PECYPCOB C YYETOM TPAHCIIOPTHBIX PACXOI0B,
OMPEICNIEMBIX IO COOTBETCTBYIOIIUM COOPHUKAM PECYPCHO-CMETHBIX HOPM.

Cwmetnas croumocts CMP omnpesensieTcs mo 3aBUCUMOCTH

CMP =113 + HP + IIH,

I'ne HP — HakiagHble pacxosl;

[IH — nnaHOBBIE HAKOTIJICHUS.

K HakmagHeiM pacxojiaM OTHOCST 3aTpaThl, CBSI3aHHBIC C OpraHu3aIuei
CTpPOUTENbCTBA Tpeanpustuii — orata tpyna UTP, pacxoasl Ha Bo3BeacHUE
BPEMEHHBIX 3JIaHMK M OOBEKTOB IMOJICOOHOTO XO3SIMCTBA JJIsI OOCITYKUBaHUS
CTPOUTENIBCTBA; AJMHHUCTPATUBHO-XO3SIMCTBEHHBIC HYXK/bI, BKIIOYas CBS3b,
oxpaHy u 11p. HaknagHeie pacxoasl HCUUCAOTCS B pazmepe 64,6 ot cymmsl (O3 +
OM) B cocTaBe JIOKaJbHBIX CMET.

[InaHoBbIE HAKOIUIGHWs] — CMETHas HOpMa MPUOBUIM TMOPSIKOBBIX
CTPOMUTEIBHBIX OpraHU3alluil, KOTOPbIE UCUUCIISIOTCS B pazMepe 81,8% oT cymMbl
(O3 + ODM) B cocTaBe JIOKAITBHBIX CMET.

Jlns onpeienieHus CMETHOM CTOMMOCTH cTpouTenbeTBa 00bekTa (CCCO) o
YCTAaHOBJICHHBIM (OpMaM COCTaBJISIIOTCS (HA OCHOBAaHWUW JIOKAJIBHBIX CMET)
CBOJIHBIC CMETHO-(DPMHAHCOBBIC PACUETHI 1O CICAYIOIINM CTaThsIM 3aTpaT B pa3pe3e
YacTeH U TJIaB.

Yacrs [

I'nasa 1.IToarotoBka TEPPUTOPUU CTPOUTEIHCTBA.

I'maBa 2.00bEKTH OCHOBHOTO ITPOM3BOICTBEHHOTO Ha3HAUCHHUSI.

I'maa 3.00BEKTHI 10ICOOHOTO MPOU3BOICTBEHHOTO Ha3HAYCHUS.

I'maBa 4.00bEKTHI JHEPTE€TUUECKOT0 X035 CTBA.

I'maBa 5.00BbEKTHI TPAHCTIOPTHOT'O XO3SIICTBA U CBSI3H.

I'maBa 6.BHemHme ceTH W COOpPYKCHHUS BOJOCHAOKCHMS, KaHAJIU3aIlWH,
TeroGUKcauu ¥ ra3uuKCcaimm.

I'maBa 7.bnaroycTpoicTBO IPOMBIILIEHHON IUIOMIAJIKH.

['naBa 8.BpeMeHHbIE 31aHUS U COOPYKEHUA.

I'naBa 9.1Ipoune pa®oOThI U 3aTpPaTHI.

Yacrs 11

I'naBa 10.Conepkanue TUPEKIIUKM CTPOSIIETO MPEATPUITHS.

I'maBa 11.I1loaroroBka 3KCIIyaTallMOHHBIX KaJIpOB.

I'maBa 12.IIpoekTHO-U3BICKATENbCKHE PAOOTHI U aBTOPCKUIN HAJ30D.
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Cebecmoumocmb 8binyckaemou npooyKyuu.

CebecToMMOCTh €AMHMIIBI BBIITYCKAEMOW MPOIYKUUU — OJUH M3 OCHOBHBIX
HSKOHOMHMYECKHUH TMOKa3aTesne paboTel mpennpusituii, Hampumep, Ha AB3-1t
cMmecH, B Kapbepax — 1 M3 1meOHs u rpaBusl.

CebecToMMOCTh  SIBISIETCS ~ KOMIUIEKCHBIM  TIOKAa3aTeJeM,  KOTOPbIN
BCECTOPOHHE XapaKTePU3YyeT ACATEIbHOCTh MPOU3BOCTBEHHBIX MPEANPUATHIA U B
3HAYUTEIBHOU Mepe ONpeaesieT UX PeHTa0EeIbHOCTb.

CebecToMMOCTh claraercsi M3 MNpsIMBIX 3aTpaT M HaKJIaJAHBIX PacXOJ0B.
CebecToMMOCTb €IMHUIBI TPOAYKIIMH PACCUUTHIBAIOTCA 110 CTAaHAAPTHOMN PopMme.

Kanbkynsiuus TpaHCIIOPTHBIX PACXO/I0B COCTABIISIETCS IO BUJAM MAaTEpPUAJIOB,
TPAHCIIOPTHBIX CPEACTB, KJIACCOB IPY30B, TApUPHBIX CXEM U BUAAM OTIYCKHBIX
1eH (ppaHKo.

CroumMoCTh MaTepHalioB B 00ILIEM CiTydae CKJIJbIBACTCS U3 OTITYCKHOM LICHBI,
oTpeJeNsieMo 1Mo MpecKypaHTaM LieH.

CHmxeHre ceOecTOMMOCTH — OCHOBHAsl 3ajada JESITENbHOCTU JIOPOMKHBIX
OPOU3BOJICTBEHHBIX  MPEANPUATHA —  JOJKHO  OCYHIECTBIISTHCS — IYTEM
PalMOHAJILHOTO HCIIOJIb30BAaHUSI MaTepUAlbHBIX, TPYAOBBIX M (PUHAHCOBBIX
pPECYPCOB, COOJIOJICHUS CTPOKANIIIEH SIKOHOMHUHU.

AHanu3 Mokas3bIBaeT, 4TO OKOJO 75-85% 3aTpar MpuUXOAUTCS Ha CHIPbE U
mMarepuaisl, 8-12% Ha sKkcrulyaTallui0 MAIIMH U OCTaJbHBIE 3aTPAThl — HA OIUIATY
Tpyna. [loaTromy mnpu M3bICKAaHUM TMyTEH CHIKEHUS CeO0ECTOMMOCTH OO0JIbIIOe
BIMSHUE YACNAIOT 3aMEHE JOPOTOCTOSIIMX MPUBO3HBIX MaTepuaioB Oosee
JEHIeBBIMA  MECTHBIMHM, TIPU YCIOBUU COXPAaHEHHS 3aJaHHBIX (PU3HUKO-
MEXaHUYECKUX CBOMCTB BBIITYCKAaEMOM MPOYKIIUH.

Peumabenvnocmos pabomuvr npeonpusamuii.

PenrabGenbHocTh  —  o0oOmIaromuii ~ SKOHOMHUYECKHMH  TMOKa3aTellb,
XapaKTEPU3YIOIINI pa3Mep MPEBBILICHHS T0XO0I0B MPEANPUATUNA HAJl pacxoAaMu
3a Mecsll, KBapTaJl, TOJ.

Cymma npubbLam I1 3a onpeneneHHbIi Iepruo roja

m=1-¢C,

I'ne JI — noxoasl OT peanu3aluy NPOAYKIHUH B OTIIYCKHBIX LIEHAX;

C — nonmyueHHas ce0eCTOMMOCTh PEaTH30BaHHON MPOAYKITNY;

Ecnu Benunuuna [1 umeer otpuniatensHoe 3HaU€HUE — IPENIpUiTHE paboTaeT
HEepeHTA0ETbHO.

VYpoBenb pentabenbHOCTH (Y) pacCUMTHIBACTCS, KaK MPABHIO, B JIOJSIX

CANMHHIIBI UJIH B IIPOLOCHTAX I10 3aBUCHUMOCTH:
_AC
C
IloBrIlICcHME YPOBHA peHTa6eHLHOCTH ABJIACTCA OCHOBHBIM 3KOHOMHWYCCKHUM

3aKOHOM  XO3SIMCTBEHHOW  JIESITEIBHOCTH  JIOPOXKHBIX  HPOU3BOJICTBEHHBIX
MPEANPUATANA U JTOCTUTACTCS TPEUMYIIECTBEHHO CHIDKEHHEM Ce0eCTOMMOCTH
MPOAYKIUU WIN YBEIUYEHUEM 00bEMa MPOJAXK.
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IIpouzeooumenvHocmes mpyoa.

[Ipou3BoIUTENBHOCTh TpyAa SIBISETCS OCHOBHBIM IOKa3aTejaeM paboOThl
JIOPOXKHBIX TPOU3BOJACTBEHHBIX NPEANPUSITANR U OILEHUBACTCS BBIPAOOTKOMH,
TPYAOEMKOCTBIO WJIH TPOLIEHTOM BBITIOJTHEHHS HOPM.

Bripa®oTka Hanbosee HarIsIIHO XapaKTEPU3yeT MPOU3BOAUTENBHOCTh TPY/Ia.
OHa ompezensieTcss HaTypaJlbHBIMU MOKa3aTEISIMU WA B ICHE)KHOM BBIPAXKCHUU
Ha oHOTO paboTHUKaA npeanpustus (¢ yauetom UTP u ciyxamnux) 3a yac, CMeHy,
Mecsll, kBapTai win roj. [lokasaTenb BIpaOOTKH ompeaensercs no Gopmysie:

B = /©

LNy

rae V(C) - 06beM BbIITycKaeMOi MPOAYKIIMU B HATYpPaIbHbBIX eUHULIAX(T, M3,
J ¥ T.J.) WK €€ CTOUMOCTH B JICHS)KHOM BhIpaxkeHuu (pyo.);

Y. N}, - cpeiHeCIICOYHOE KOIMYECTBO PaOOTAIOMINX Ha 3aBOJIE.

Hpyroil mokasateib NPOU3BOAUTEIBHOCTH Tpyda - TPYAOEMKOCTb,
XapaKkTepusyeT 3aTpaThl pabodyero BpEMEHHU B HYENOBEKO-yacax WM YEJIOBEKO-
CMEHaxX Ha JIMHUITY BBIITyCKaeMOU poayKIuu. Onpeaensiercs mo 3aBUCUMOCTH

T, = Z_ Yyel-cM

n 1% s

rae - oOllee KOJIMYEeCTBO YETOBEKO-CMEH, 3aTpaueHHOE Ha Bechb 00beM
BbITycKaemoi npoaykuuu (V).

LlImamui npou3z800CcmeeHHbIX NPeOnPUAMULL OOPOHCHOU OMPACTIU.

UuclieHHOCTh paboTaromMX Ha NOPENNPUSTUSAX JIOPOXKHOM  OoTpaciu
dbopMupyeTcss U3 MTATHOTO PACHUCaHUS AJMUHUCTPATUBHO-YIPABICHUYECKOTO
nepcoHasa 1 mTaToB padoyuuXx.

[lItaTHOE pacnucaHue aJIMUHUCTPATUBHO-YIPABICHUYECKOIO IEepcoHaja
BKJIFOYAET MH)KEHEPHO-TeXHUUEeCKUX padoTHUKOB (MUTP), cnyxammx, miaa- muan
obcnyxuBarormuit nepconan (MOII) u npounx, KommuecTBOo (YUCICHHOCTB)
BBIIIEHA3BAHHBIX KATErOpUM OMPEAENSIOT pPACYeTOM [0 YCTaHOBJIEHHBIM
HOpMAaTHMBaM C YYETOM OpPraHU3allMOHHBIX OCOOCHHOCTEH BBHIMOJIHSAEMBIX PaboT.
[lnanoBass MOTPeOHOCTH  AAMUHUCTPATUBHO-YIPABICHYECKOTO  IEpCOHAa
YCTAaHABIIMBAETCS B COOTBETCTBUU C THUIIOBBIMH CTPYKTypamMud M IITaTaMu,
yTBepkAeHHbIMU CoBeTOM MUHHUCTPOB, OTpPACIE€BbIMH MHUHHUCTEPCTBAMH H
BEJIOMCTBAaMU.

UucneHHOCTh padovnX YCTAaHABIMBAETCA UCXOAS U3 MJIAHUPYEMBIX 00bEMOB
BBIITYCKAEMOU MPOAYKIUHA HA OCHOBE IJIAHOBBIX HOPM 3aTpaTt TPpyJa Ha €AUHUILY
mpoayKIuu. YUCIEeHHOCTh pabovrX B 3HAYUTEIHHONU MEPE 3aBUCUT OT KOJIMYECTBA
€IMHUI] OCHOBHOTO M BCIIOMOTAaTEIbHOTO 00OPYIOBaHUSA, €ro aBTOMATH3AIINH,
KodhpurreHTa CMEHHOCTH U T.J.

Cmoumocmb 0CHOBHBIX NPOUIBOOCMBEHHBIX (POHO08 U 0OOOPOMHBIX CPEOCMS.

CTtouMOCTh OCHOBHBIX TMpOoU3BOACTBEHHBIX (oHA0B (OIID) mpenmpustuit
JIOPO’KHOTO CTPOUTEIHCTBA MOXET OBITH OMpe/eeHa MPSMBIM CYMMHUPOBAaHHUEM
M0 OCTATOYHOM CTOMMOCTH IO MSATH OCHOBHBIM TPYIIIaM:

|- mpou3BOICTBEHHBIE 31aHUSI U COOPYKEHUS,

Il - paboune MalIMHBI U MEXAHU3MBI;
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1l - cunoBoe oOopynoBaHHE (PJIEKTPUUECKUE CTAHIMU W TOJCTaHIINH,
KOMIIPECCOPHI, Mpeodpa3oBaTesin, KOTEIbHOE 000PYI0BAHUE U JIP.);

IV - LeHHbIIl ”HBEHTaph U MOTOMHCTPYMEHT ;

V - TpaHCHOpTHBIE CpeAcTBa (BKJIIOYash BHYTPU3ABOACKOW TPaHCHOPT,
BHEIIIHKE U BHYTPECHHUE WHXKEHEPHBIE CETH).

[Ipu oTCYTCTBUU JOCTATOUHBIX JAHHBIX JJISl pEaTu3alii BhIIICTIPUBEICHHON
Metoauku pacuetr ctoumoctd OIID moxkeT ObITh BBITIOTHEH MO MeToauke MTY
(ob1BIMit MAJIN) u IM'mmpogopHUMU no 3aBucumoctu:

ON® ==+ Kpyo T,

rae N - mpou3BOJACTBEHHASI MOIIIHOCTD, THIC. T (M3)/Tof;

K - ko03QduiuueHTt, y4yuTHIBAIOIIMN TPAHCIOPTHYIO COCTABIISIIONIYIO B
CTOMMOCTH €JIMHHUIIBI POTYKIIMH, B CPETHEM PaBHBIN, HA TPUMMED, JIJIs acaibra-
OCTOHHBIX CMECEH.

Croumocth 000poTHBIX cpenctB (OC) ompeaensieTcss CyMMHUPOBaHHEM
CTOMMOCTH MaKCHMAaJLHOTO 3araca MaTepuajioB, IMOJICKAIINX XPaHCHUIO Ha
NPEINPUATHN, TOPIOYEC-CMA30YHBIX M COIMYTCTBYIOIIMX MAaTEpPHAIOB, a TaKKe
MaJIOIICHHOTO WHBEHTAPS, MHCTPYMEHTA U CICIIOICHK/IbI.

Onpedenenue 3KoHOMUYECKOU D hekmusnocmu pabomol
nPOU3BOOCMBEHHBIX NPEONPUAMULL OOPONCHOU OMPACTU.

K oTIMYuTeNIBbHBIM  OCOOCHHOCTSM  IPOM3BOACTBEHHBIX MPEINPHUATHI
JOPO’KHOM OTpaciid OTHOCSITCSI: MacCOBOCTb, HEMPEPBIBHOCTh U IMOTOYHOCTH
IIPOM3BOJICTBA JOPOKHO-CTPOUTEIHHBIX MAaTEPUATIOB; aBTOMATU3AIMSI OCHOBHBIX
TEXHOJOTUYECKUX MPOIECCOB; MHOTOTOHHAXKHOCTH CHIPBSI U TOTOBOM MPOIYKIINH,
00yCIIOBIMBAIOIIAS BHICOKYIO TPAHCTIOPTOEMKOCTh; HAJTMYHUE CIIOKHBIX TEIIIOBBIX
U DHEProeMKHUX IPOLIECCOB; HCIOIB30BAHUE CIOXKHBIX TEXHOJOTHYECKUX
arperaToB, armapaToB M MalllMH, YTO OMNpPENENseT BHICOKYI0 PEMOHTOEMKOCTh
IIPOM3BOJICTBA; HAIMYWE B OTACIBHBIX CIIydasiXx COOCTBEHHON TOPHOI00BIBAIOIICH
0a3bl.

B cBsi3u ¢ 3TUM OIlEHHUBATH 3KOHOMHUYECKYIO 3()PEKTHBHOCTH PabOTHI
MIPOM3BOJICTBEHHBIX MPEANPHUITHI TOPOKHON OTpaciv, HE3aBUCUMO OT CTEIe-HU
UX CaMOCTOSITENIbHOCTH (HAXOOUTCS TpEANnpusitHe Ha OallaHce TOpPOKHO-
CTPOUTENBHOW OpraHu3alil WIA HET), CIEAyeT IO THIIOBOW METOAMKE,
BKJTFOYAIOIIEH YEThIPE TPYIIHI MOKa3aTeneit 3¢ (heKTHBHOCTH MPOU3BOICTRA!

- HCTIONTh30BaHUE TPY/A;

- ACTIOJIb30BAHUE OCHOBHBIX (POHJIOB;

- ACTIOJIh30BaHUE OOOPOTHBIX CPEJICTB M KAMUTATIbHBIX BIIOKCHHI;

- HCTIOJIb30BAaHUE MATEPHAIIBHBIX 3aTPaT (BKJIIOYAst TPAHCIIOPTHHIE U

3arOTOBHUTEILHO-CKIIAJCKHAE PACXO/IbI)

Obobwarowue nokazameiu.

O} dexTBHOCTD HMCTOAB30BaHUS TPyJa OIEHUBAETCS, TPEKIE BCETO, C
MOMOIIFI0  TEMIIOB POCTa MPOU3BOAUTEIBHOCTH TpyAa, TMPUYEM TPHU
IUTAHUPOBAHUM TIOKa3aTelied MO TPyAy BaXHO YCTaHABIMBATH TNPABIIIBHOE
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ONEpPEKEHUE TEMIIOB POCTa MPOU3BOJUTEIBHOCTH TpyJa HaJ TEMIIAMH pPOCTa
3apabOTHOM TIATHI.

OgauM W3 BaXHeMIIMX  mokaszateneil  3(pQPexkTuBHOCTH  pabOThI
MPOU3BOJACTBEHHBIX  MpeAnpusITHil  sBigeTcs  (OHAOOTAAYa,  OOIIEHHO
XapakTepusywiias ypoBeHb 3(()EKTUBHOCTH HCIOJIb30BaHMUSI OCHOBHBIX (WJIU
OCHOBHBIX M  OOOpDOTHBIX)  MNPOMBIIIJIEHHO-NIPOU3BOJCTBEHHBIX  (POHIIOB
npeanpusatus. [lokazarens GoHI00TIAYN ONIPEACIIAETCS ITyTEM JEIECHHSI TOJI0BOTO
o0beMa pealM30BaHHOM TNPOAYKIMU B JIEHEKHOM Bblpaxkenun (V) K
CpeaHero10BoM. moyiHou 6anancoBoi croumoctu OIID B BUfe:

Dy = OHVT py6/py6

O6opaunBaeMOCTh  OOOpPOTHBIX CPEACTB MPUHATO XapaKTepU30BaTh
K03} (HULIMEHTOM 000paUMBAEMOCTH, PACCUUTHIBAEMbIN KaK OTHOLIEHUE TOJI0BOTO
o0beMa MPOAYKIMH K CPEIHEr0J0BOM CTOMMOCTH HOPMHPYEMBIX OOOpPOTHBIX
cpeacts (OC)
_ Ver
- 0C.
JIOTIOMHUTENBHO OMpPENEeNsieTCs IIUTEbHOCTh OAHOT0 000poTa 000OPOTHBIX

cpeacts (o ) B AHSAX MO CIAEAYIONIEH 3aBUCHUMOCTH:
360

0=k,

[Ipu conocTaBiieHNH HECKOIBKHUX BAPUAHTOB XO3IMCTBEHHBIX U TEXHUUECKUX
pELIeHH TI0 pa3BUTHIO U (DYHKIIMOHUPOBAHUIO 0a3bl JOPOKHOTO CTPOUTENHCTBA,
pPa3MEIEHUIO TPOU3BOJCTBEHHBIX MPEANPUITHI, CTPOUTENBCTBY HOBBIX U
PEKOHCTPYKIIMHM  JEHCTBYIOIIUX MPEANPUITHH, a Takke TMpu  BBIOOpE
B3aMMO3aMEHSEMbIX BUJIOB JOPOKHO-CTPOUTEIbHBIX MaTepuanioB (JJCM) cnemyer
UCIIOJIb30BaTh TMOKA3aTeNd CPABHUTEIBHON SKOHOMHUYECKOW 3(h(HEKTUBHOCTH -
MUHUMYM TPUBEJECHHBIX MAaTEPUANBbHBIX 3aTpaT, KOAQPUIIMEHT IKOHOMUYECKOM
3 PEKTUBHOCTH U CPOK OKYIIAEMOCTH.

Br160op mitomnagok Toro uiau uHoro pacnonoxenust Ab3, 11b3, nmonurona nim
JIPYTUX NPEaNPUSTUN 000CHOBBIBAIO TEXHUKO-I)KOHOMUYECKUM PAacueTOM, UCXO IS
U3 psJia COOOpaKCHUH.

Croumoctp mponykuuu mpeanpustus C paBHa CTOMMOCTH MaTepHAIIOB
dpanko-npeanpusitusi  C,, CTOMMOCTH  TIepepabOTKM  MaTepuajoB H
npUroTosieHus nonypadpukara Cpg U CTOMMOCTH TPAHCTIIOPTHBIX PacxoaoB Cyp,

C=Cy+Chp+Cp

Croumocth  MaTepuanoB  (paHKO-TIPEANPHUATHS  ONPEACISIOT 10
KaJIbKYJSIIASAM CTOMMOCTH MaTepuanoB. CTOMMOCTh mepepaboTKu MaTEpPHAIOB U
MIPUTOTOBJICHUS TOTY(HaOPUKAaTOB COCTOUT M3 €MMHOBPEMEHHBIX 3arpaT C,, U 3a-
Tpat Ha nepepaboTKy npoaykiuu Cy,

Bennuuny enmHOBpEMEHHBIX 3aTpaT B JAHHOM CIIy4a€ PacCUUTHIBAIOT IO
dbopmyn

Ko
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Ct=Cl+CZ;C3+C4

rae Cq - 3aTpaTbl HA MOHTaXX 000pyI0BaHus, pyo.;

C, - 3aTpaThl Ha MEPEAUCIOKALMIO TPEANPUATHUS, PYO.;

C3 - 3aTpaThl Ha CTPOUTEIHCTBO BPEMEHHBIX 3/IaHUM U COOPYKEHH, pYO.;

C, - 3aTpaThl Ha apeH]ly y4acTka, pyo.;

V - cymMapHbIil 00beM MPOAYKLKH, BBIITYCKAEMbIA IPEANPUATHEM 32 IEPUO
JTUCIIOKAIIMK B TAaHHOM MECTE.

OCHOBHBIMH COCTABJISIIOUIUMU €IMHOBPEMEHHBIX 3aTpPaT SIBISIOTCA PacXoibl
HA MEPENUCIOKAMI0 W MOHTaK oOopymoBanus. Benuuuny 3atpar Cp g,
OIIPENEISAIOT PACUETOM.

CymMmapHbliif 00beM MPOIYKIMH, BRIpadaThIBAEMOU MPEANPUATHEM HA OJTHOM
MECTE, 3aBUCUT OT NPOTSKEHHOCTH YYacTKa JOPOTH, KOTOPBIM 00CIyXHBaeT
npennpusitue. [lpu yBenuueHWH [JIMHBI Y4YacTKa BO3pPAcTalOT JabHOCTh
TPAHCIIOPTUPOBKU MPOAYKIIMM W TPAHCIOPTHBIE 3aTpaTbl, HO YMEHBIIAIOTCS
€IMHOBPEMEHHBIE PaCX0/Ibl, OTHECEHHBIE K €IMHULIEC TPOAYKIMU. ONTUMAIbHYIO
JUIMHY y4acTKa JIOPOTH, KOTOPBIA MOXKET 00CTY>KUBATHCS OJ1-HUM MPEATPUITHEM,
OIIpPENENAIOT 10 (hopMyIie

C; +C,
P
rae P - morpeOHOCTE B mosrydabpukarax JaHHOTO Tpeanpuatds Ha | KM
JIOpOTH;
U - TpaHCHOPTHBIH KOA(D(PHUIMEHT, BETUYHHY KOTOPOTO BBIYHCISIOT II0
dbopmyne

L=2u

TK,qV
2(A + BTK,V)

3nech T - MpOAOIHKUTENIEHOCTS CMEHBI, Y;

K- K03 HHUIMEHT UCTIOIB30BaHUS CMEHBI JIJISI aBTOMOOUJIEH;

qJ - TPY30I0ILEMHOCTh aBTOMOOWIICH, ;

V cpenHsis CKOPOCTh MOCTaBKH MONYy(haOpPUKATOB JAHHOTO MPEANPUSTHS
aBTOMOOWJILHBIM TPAHCIIOPTOM Ha Tpaccy, KM/4;

A, B - ko3ddunmeHTs, 3aBUCAIIIE OT CEOCCTOMMOCTH MAalTWHO-CMEHBI
aBToMOOWis. 3HadeHue kod(pduimenta g HamboJIee pacmpoCTpaHEHHBIX
aBTOMOOMJICI-CaMOCBAJIOB 3aBUCUT OT UX TPY30TOTLEMHOCTH.

3areM MOJCUYUTHIBAIOT €IMHOBPEMEHHBIC 3aTPATHI.

TpaHcmopTHBIE pacXoabl MOTYT OBITh OMPENEICHBI IO MPUOIMKEHHON

dbopmye

M:

212 + 1% + 21,

2
rae C,, - CTOMMOCTb MOTPY309HO-Pa3TPy30YHBIX paboT Ay 1 T maTepuana;

Cn=Ch+ P
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t - Tapud CTOMMOCTH TKM MEPEBO3KU Ipy3a C MPOU3BOACTBEHHOTO MpEa-
IIPUATHS HA TPacCy;

| - cpenHsist HaabHOCTH IEPEBO30K, KM.

CyMMapHasi CTOMMOCTb IPOAYKLUH MPEANPUATHS HA MECTE YKIAIKH C
Y4E€TOM NPUBEAEHHBIX BBIIIE 3aBUCUMOCTEN ONIPEAEISIETCS BBIPAKEHUEM

2,72
C = Cp +Cpy, + Pt “2 2L1

CpaBHuBas 3HaueHus C MO BapuaHTaM, ONPEAEIIIOT ONTUMAIBHOE MECTO
pa3MelleHus 3aBoa.

UtoObl  mOBBICUTH  3PPEKTUBHOCTH  pabOThl  MPOU3BOACTBEHHBIX
OpEeANpUsATUN, CUCTEMATUYECKH MOJIEPHUUPYIOT 00OPYJOBAaHUE W MAILIMHBI,
BHEJPSIIOT KOMIUIEKCHYIO MEXaHU3allMl0 W aBTomMaTu3auuio. g oneHku
SKOHOMHYECKOUN 3P(HEKTUBHOCTH BHEAPEHHBIX MEPOIPUATUN (HOBOM TEXHUKH )
POU3BOJIAT SKOHOMUYECKUN pacyer.

OKoHoOMUYeCKU 3P HEKT OT BHEAPEHUSI HOBOM TEXHUKH (CyMMY SIKOHOMUU
3a roj1) BEIYMCIAIOT 10 (hopmyJie

3 = [(C1 + EKy) — (C; + EK))V

rae Cq, C; - ce6eCTOUMOCTh €IMHULIBI TPOAYKIIMH JI0 U TOCJe BHEIPEHUS
HOBOM TE€XHHUKHU;

K, K,, - ynenpHble KanuTagoOBIOXKEHUS A0 U IOCJE BHEJIPEHUS HOBOU
TEXHUKU;

V romoBoii 00beM MPOAYKITUH;

E - HopMmaTuBHBIN KOADPHUIIUEHT SIKOHOMUYECKOM d(PhHEeKTUBHOCTH

KalUTAIOBIIOKEHUM, ONIpeAeIsieMbli U3 3aBUCUMOCTHU E

1
E=—
To
3necb Ty - CpPOK OKYMAaeMOCTH, XapaKTEPHU3YIONIMI, 3a CKOJBKO JIET

JIOTIOJTHUTENIbHBIC KalUTAIOBIOKEHUSI Ha HOBYIO TEXHUKY OKYISITCS BCIEICTBUE
CHI)KEHHS CEOECTOUMOCTH TPOAYKITUH.

Yem wmensbiie Ty, TeM 3(hQeKTUBHEE HCIONB3YIOTCS KAUTAIOBIOXKECHHUS.
MakcumanbHble 3HAY€HUS TNPUHUMAIOTCS PaBHBIMH TpPEeM ToJaM TpHU
MOJIEpHU3AIMKA 00OPY/IOBAaHUS U MIECTH TOIaM MPU BHEIPEHUH HOBBIX MAIllUH U
000pyTI0BaHMS.

B nHactosiee BpeMs onpeseneHne SKOHOMUYECKON 3 (HEKTUBHOCTH HOBOM
TEXHUKU TMPOU3BOAUTCS IO CHENUAIbHONM METOAMKE, Mpearoiararonei
CJEAYIOIIYIO TIOCJIEI0BATENIBHOCTh PACUETOB:

pacdyeT TOJOBOTO SKOHOMHUYECKOTO 3((deKTa OT NPUMEHEHHS HOBBIX
TEXHOJIOTUYECKUX CHOCOOOB MPOU3BOJICTBA JIOPOKHO-CTPOUTEIBHBIX Mare-
pUajoB, MEXaHM3alMM W AaBTOMAaTU3allMd MPOU3BOACTBA, IHEProcOEpeKeHus,
croco0OB OpraHu3aly TPOU3BOJCTBA TPYA;

pacdeT TOJOBOTO YKOHOMUYECKOTO 3(P(deKTa OT MPOU3BOJCTBA BCEX BHUJIOB
JOPOKHO-CTPOUTEIbHBIX MATEPUATIOB UM MAaTEPUAJIOB MOBBIIIEHHOTO KA4eCTBa;

pacder TaHupyemoro (wid (PaKTUYECKOTO) MPHUPOCTAa MPUOBLIM  OT
MIPOU3BO/ICTBA HOBBIX JIOPOKHO-CTPOUTEIHHBIX MAaTEPHUAJIOB;
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pacueT 1utaHupyemoro (win (akTUYECKOro) CHIKEHUSI ce0eCTOMMOCTU OT
BHEJIPEHUSI HOBBIX TEXHOJIOTUH;

pacueT TMIaHupyemMoro wuid ((pakTHUUEeCKOTro) CHIDKEHHUS YHUCIECHHOCTH
MPOMBIIIIEHHO-IIPOU3BOICTBEHHOTO MEpCOHala Ha Y4acTKax BHEAPEHHsS] HOBOMU
CMECUTENbHON,  JAPOOMIBHO-COPTUPOBOYHOM W JpPYrod  TEXHMKM  Ha
MIPOU3BOJICTBEHHBIX MPEINPUATUSIX;

pacdyer  IUIAHUPYEMOM  OKOHOMHUH  KANUTAIBHBIX  BJIOXKEHUHM B
MIPOU3BOJICTBEHHYIO 0a3y;

pacueT MIaHupyeMoro (WM (PaKTUYECKOr0) CHIDKEHHMS MaTepHalbHBIX
3aTpar B pe3yjibTaTe BHEAPECHUS HOBOW TEXHUKU HA MPEANPUITHSIX TOPOKHOUN
OTpAacIIu.

B 3akimouenue crienyeT MPUBECTH MNPUMEPHBIM TEpeueHb TEXHHUKO-
HKOHOMHMYECKHUX TOKazarenen Nl 00BEKTOB MPOU3BOACTBEHHOTO HA3HAUYCHUS U
UHXKeHepHOU uHpacTpykTyphl. Ilocie COOTBETCTBYIOUIMX pacyeToB IO
OOIIIETIPUHSATHIM METOJIMKAM TPUBEJACHHBIN TIepedyeHb TOKa3aTelell MOXKET
CIY)XUTh OCHOBHOM TpH TMPOBEACHUU TEHJEPHBIX TOPTOB TpH BBIOOpE
reHepajbHBIX MOPSAYMKOB HA HOBOE CTPOUTEIBCTBO U PEKOHCTPYKITUIO 00BHEKTOB
NPOU3BOJICTBEHHOW  0a3bl  JOPOKHOTO  CTPOMTENIbCTBA, a TakKke TMpHU
CpPaBHUTEIbHOW OIICHKE BAapUAHTHBIX PEHIEHUH B KYPCOBOM U JUILJIOMHOM
NPOEKTUPOBAHUHU HA YPOBHE MPOEKTOB OPTaHU3aLMU CTPOUTEIHCTBA.

HaumenoBaHue nokasatesns dopmyia pacuera
Temmbl pocTa IPOU3BOAUTEITBHOCTH Tp=IITIL:.IITh
Tpyna
Jlonist mpupocTa BBITYCKa MPOAYKIHH Q=100(1 — ﬂ)
3a CUeT pOCTa MPOU3BOIUTEIHLHOCTH b-1
Tpyna
DKOHOMMS KUBOTO TpyAa OT=Yn-Ys
dongooTnaua ®0=B¢/OIDC.T.
O0opaurBaeMoCTh 00OPOTHBIX KO=—22
CpEACTB OCcr.
OTHOIIEHUE TIPUPOCTA IPOAYKIIUH K k=2t
MPUPOCTY KATUTAITBHBIX BIOKEHUN AK
CpoK OKYNaeMOCTH KallUTadbHbIX _Ko
BIIOKEHUI Al

N
T:Koﬂ:&
C1+C,
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OTHOCUTEBbHAA DKOHOMUS
HOPMAaTUBHBIX 00OPOTHBIX CPEJICTB
OCHOBHBIX MPOU3BOJACTBEHHBIX

200=08%*B-0OI1
DP=Do6*B-OOII
OM=MBsB*B - MII

(GOoHI0B MaTepuaIbHBIX 3aTpaT 23=36%B-3I1
dboHga orIaThl Tpya
O611ast peHTa0eNLHOCTD PO=—_"

(DO +OH

O603Ha‘IeHI/I$I, IIPUHATBIC B Ta6JII/II_IeI

HpOI/ISBOIII/ITCJIBHOCTL Tpyda

[ITII — B TexyiieM (IIaHOBOM) IOy ;
IITh — B 6a3ucHOM romy

YucineHHoCTh UIT — B Texymiem (TU1aHOBOM) TOTY;
Ub — B 6azucHOM 1oy
[Tpu6bLIH I1 — oOmras O6amancoBsas ot

MPOMBIIIJIEHHOMN AEATEIbHOCTH;
AII - mpupoct

KanuranbHble BIOXKCHUS

Ko — B 0OCHOBHBIEC TPOU3BOICTBEHHBIC
boHbI;

AK — npupocT;

Ko6 — B 060poTHBIE cpenicTBa

CebecTouMOCTh MPOIYKIINH

C1 — no BHeApEHU MEPOTIPUSTHUS;
C2 — nocne BHEAPEHUS

O6opoTHbIE CpelicTBA

OH — HOpMupYyEMBIE;

OO0 — B 6a3ucHOM niepuoe (Toay);
OII — B TekyIeM MIaHOBOM TOY;
OCC.T". — cpenHerooBasi CTOMMOCTD

OcHoBHbIE (DOHTBI

®006 — B 6a3UCHOM TO1IY;
@®OII — B Teky1ieM (IUIaHOBOM) FOAY;
OIIDC.T". — cpeanerogoBasi CTOMMOCTD

®oHJ1 omIaTel TpyAa

36 — B 0a3UCHOM Tr'Oy;
311 — B TexyuieM (IJI1aHOBOM To1y)

MarepuanpHble 3aTpaThbl

M6 — B 6a3UCHOM roay;
MII — B Teky1IeM IIJIaHOBOM IOy

WNunekc pocra (B 1 d)

B — 00BEMBI POU3BOCTBRA;

B = BII/BO0;

d — uncIeHHOCTh Pa0OTAOIIHKX;
d=4I1/46
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HaunmenoBanue nokasaTteiaecu Enunnna
U3MEpEHUs
MolHOCTh IpeApUATHS, TOAOBOM BBIITYCK MiH.py0.

MPONYKIIUU:
B CTOMMOCTH BBIPAKEHUS
B HATYPAJIbHBIX €IMHUIIAX

COOTB.CANHUIIBI

OO6m1as momanb yyacTka ra
Koadumment 3actpoiiku K03 puLeHT
VY nenbHbIN pacxoa Ha €IUHUILY MOITHOCTH:

BJIEKTPOSHEPTUU KBt

BOJIBI M3
MPUPOAHOIO raza Tric.M3
Ma3yTa,yris T

rapa, C’aToro Bo31yxa Kxan,m3
OO611ast YUCICHHOCTH PAOOTAIOIITUX UYen

["010BOI BBIMTYCK MPOAYKIIMUA HAa pabOTAOIIETO Tric.py0./uemn.
B cTonMocTH BeIpaskeHUs En./qgen.

B HaTypaJIbHBIX €MHHIIAX

OO6111ast CTOMMOCThH CTPOUTENIBCTBA MiH.py0.

YIIGJILHBIG KallMTAJIbHBIC BJIOKCHU S

Py6./eq.momiH.

[Ipoa0KUTETBHOCTh CTPOUTENHCTBA Jler
CTOMMOCTh OCHOBHBIX ITPOU3BOACTBEHHBIX MuH.pyO.
dboHI0B

CtoumMocTh OOOPOTHBIX CPEJICTB Min.py6.
CebecTonMOCTh MPOTYKIIHH Tric.py0./em.
banancoBas (BajmoBast) MpuOBLIH Tric.py0.
Yucras mpuObLIb TrIC.py0
YpoBeHb peHTa0EIbHOCTH TPOU3BOJICTBA %
BHyTpeHHss HOpMa TOXOTHOCTH %

Cpok oKyIaemMocTu Jler
Cpox morarieHust KpeJuTa 1 Ipyrux 3aeMHBIX JeT

CPEJCTB




190

NMPAKTUUYECKHUM PA3JIEJI

IlepeyeHb NPAKTHYECKHX PA00T

1. lIpaktnueckass padora Nol. TexHHKO-IKOHOMHYECKAS OIEHKA
MECTOPOKICHUNH TOPHBIX MOPO/I.

2. lIpakTnueckast padora No2. TexHosormueckue pacuerbl PaAdOTHI
OMTYMHBIX 023 1 OMTYMHOI0 X03MCTBA HA achaIbTO0CTOHHBIX 3aB0AX.

3. MIpakTuueckas padoora Ne3d. Pacuer romosoro douaa padoudero
BpPEeMEHH achaJIbT00eTOHHOI O 3aB0IA. Bn10op OCHOBHOTI' 0 "
BCIHOMOTaTEeJILHOr0 000PVIOBAHUS.

4. MIpakTnueckas paodoora Ned, Pacyer HeoOX0AMMBIX YHEPropecypcoB
UIS1 pa00ThI 2chaaIbLbTO0ETOHHOI0 32B0/IA.

5. lIpakTnyeckast padora No5. Pacuer 0eTOHOCMECHTEJLHOIO Iiexa.
CTraTHCTHYECKHU I KOHTPOJb NPOYHOCTH 0€TOHA.

6. [IpakTnueckas padora Ne6. Pacuer CKJIAJACKOr0 XO3AHCTBA W
BHYTpU3aBoackoro rpancnopra Ab3 u I153.

7. lIpakTnyeckas padora Ne7. TexHojiorndeckmue pacyerbl TEILIOBOW
00padoOTKM 0eToHA.

8. IpakTnyeckass padora Ne§. Pacyer OCHOBHBIX TEeXHHKO-
IKOHOMHUYCCKHUX MOKAa3aTeJaeil pad0Thl NPOU3BOACTBEHHBIX NMPeINPUATHM.
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IIpakTuyeckas padora Nel.
TexHuKo-3KOHOMUUECKAA OUEHKA MECMOPOIHCOCHUTL 20PHBIX NOPOO.

JIns KaxXI0ro MECTOPOXKIECHHUS NPEABAPUTEIBHO ONPEIEIAIOT TEXHUKO-
HKOHOMMYECKYIO 1IeJ1eCO00pa3HOCTh OpraHu3aluy Kapbepa B 1aHHOM Mecte. [Ipu
ATOM YYHTBIBAIOT CJIETYIONINE (PAKTOPbI:

- BO3MOYHOCTb ITOJIyYEHHSI TOPHOTO U 3€MEJIBHOIO OTBOJIA JUUIS OpraHU3aluu
Kapbepa 1 nepepadaTblBalONIMX MEXaHU3MOB U YCTPOUCTB MPHU HEM;

- CTOMMOCTb U JJIUTENIbHOCTh NEPHOJIa TOAITOTOBUTEIBHBIX PaboT;

- KQ4eCTBO rOPHOM MOpoibl (€€ PU3nKO-MexaHMUECKUE CBOIMCTBA);

- 00beM TOJIE3HOT'O0 HMCKOMAaeMoro (B YaCTHOCTH, MOJIydeHHE OTBETa Ha
BOMPOC: MEPEKPHIBAIOT JIM 3arachl MECTOPOXKACHHUSI MOTPEOHOCTh JOPOKHBIX
opraHu3aluii B KAMEHHBIX MaTepHalax);

- HAJIM4KE MOABE3AHBIX MyTEH, YIAIEHHOCTh Kapbepa OT TPACChl, NAIBHOCTD
TPaHCIIOPTUPOBKHU MPOAYKINU

- BO3MOKHOCTh CHAO0KE€HUS Kapbepa 3JIEKTPOIHEPTHeil, BOJOH, CHKATHIM

BO3YXOM;
- BEJIMYMHBI K0P uimenToB Bekpbimu Ky u myctsix nopos K,
|74 V.
K,=2, K =2 (1.1)
%4 vV

rae V- 00beM Moae3H0ro HCKOmaeMoro;

VH - 00BbeM BCKpBIIH (TOPOJ, MOKPHIBAIOIINX MOJIE3HOE UCKOMIAeMOE);

Vi - 00beM mycThIX MOpoA (MepexOoaHON CIION BBIBETPUBAEMBIX CKaJbHBIX
MOPOJ MEXAY BCKPBIIIEH M MOJIE3HBIM MCKOMAEMBIM), KOTOPbIE HE HCIOJIb3YIOT
KaK KaMEHHBII MaTepual.

Bckpplniabie v mycThie TOPOAbl OTBO3AT B OTBal. Yem OoJbiine 3HadeHus: KB

u K11, TeMm 3HaunTeIbHEE 3aTPATHI HA BCKPBIIITHBIE PAOOTHI U BBIIIE CEOECTOMMOCTD
POIYKIIUU Kapbepa.

OCHOBHBIM JKOHOMHMYECKHM TIOKa3zaTteleM paboThl Kapbepa SBISETCS
puBeeHHAs] CTOMMOCTh TTpoayKiuu (Cnp.), onpenensemas o ¢popmysie

Cop=C+KXE (1.2)

rae C - cedbecTonMOoCTh MPOyKIuH, pyo. 3a 1 m3;

K- ynenpHbie KanuTanoBnoxeHus Ha 1 M3 mpoaykiuu, pyo.;

E - HopmartuBHBIA KOIDPUIUEHT HSKOHOMHUYECKON IPHEKTUBHOCTH
KanuTanoBinoxennt, paBubii = 1/T, 3mece T - cpok oOKymaeMocTu
KAl TaJI0BIIOKEHUM, KOTOPBIN cocTaBisieT 0,5 roma 1y MpUTPACCOBBIX U 3-5 JeT
JUTS1 TPOMBIIIIJIEHHBIX KaphEPOB.

B Ttex cmywasix, Kkorjia BIIOJb Y4acTKa CTpOSILIEHCS TOPOTH €CTh JiBa WU
0oJee MECTOPOXKACHII KaMEHHBIX MATEPHAIOB IPUMEPHO OJIMHAKOBOT'O KaYeCTBa,
HO C Pa3IMYHBIMHU YCIOBUSAMH Pa3paOOTKU CHIPhsl M Pa3HOU CpeHEeN JaTbHOCTHIO
TPAaHCIIOPTUPOBKM KaMEHHBIX MaTepuajoB Ha Tpaccy, cedectoumocTb 1 M3
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MaTepuaia OIpeIessloT C yUeTOM 3aTpaT Ha TPAHCIIOPTUPOBKY MaTepUalla K MECTY
paboT.

Ecnu okaxercs, 4To yJAelbHbIE KAamUTAJIOBIOXEHUS U CEOECTOMMOCTb
MaTepuajia Ha MECTE €ro YKJIaJKH JJisl IEPBOT0 Kapbepa MEHbLIE, YEM BTOPOTO,
T.e. K1 <K2, u C1 < C2,, To pazpabaTsiBatoT nepBoe MecropoxaeHue. Eciau xe K1
> K2, ,a C1<C2, torna nis pemeHus Bonpoca 00 3KOHOMUYECKON 3P (HEKTUBHOCTH
pa3pabOTKHU TOTO MJIM MHOTO MECTOPOXKACHUS PACCUUTHIBAIOT CPOK OKYIAeMOCTH
KalMUTAJIOBIOXKEHUHN ISl BApUAHTA ¢ OOJIBIIMMU KalUTaJIbHBIMU 3aTPaTaMU:

575 (1.3)

K
C—C

Ecnu okaxercs, yto T MeHbIlIe HOPMATUBHOTO CPOKa, TO pa3padaTHIBAIOT
epBOE MECTOPOXK/ICHHE.

Pacuer paGoTbl Kapbepa.

Jlns cTpouTenbCcTBa M PEMOHTA JOPOT TpeOyeTcss OOJbIIoe KOIUYECTBO
KaMEHHBIX MaTepuajioB pa3auyHoOro coprameHTa. Croja OTHOCST: IICOCHD,
OyTOBBIi KaMeHb, OpycuaTKy, OOPTOBOW KaMeHb, a TaKKe TpaBUH M TECOK.
Hampumep, ans crpoutensctBa 1 kM goporu |l kateropun Heod6xoaumo okoio 3,5
ThIC. M° pa3sIMUHBIX KAMEHHBIX MaTepuanoB. IIpu »ToM oOIIMe 3aTpaThl Ha
KaMEHHbIe Matepuanbl JocTuraioT 45-50 % OT CMETHOW CTOMMOCTH JOPOTH.
[ToaTomy oT 3ddekTuBHON pabOThl TPEANPHUATHNA, TOOBIBAIOIINX KaMEHHBIE
MaTepHuasbl JJisi CTPOUTENILCTBA U PEMOHTA JOPOT, B 3HAUUTEIILHONH MEpPEe 3aBUCUT
KayecTBO M JIOJTOBEYHOCTh TPAHCHOPTHBIX COOPYKEHUH pa3IMuyHOTO BHUJA.
Kamennbie MaTepualibl H3rOTOBIISIIOT U3 TOPHBIX MOPO/I, JOOBIBAEMBIX B Kaphepax.

Kapbep — 3T0 mpoM3BOACTBEHHOE MPEANPHUSITHE JOPOKHON OTpaciu s
100bIYM U 00OTaIIeHHs] KAMEHHBIX MaTepraloB (KaMHs, TPaBHsl, MIECKA).

JlyymieMy MOHUMAHHUIO CYIIHOCTH TEXHOJIOTMM JOOBIYM U TepepabOoTKu
KaMEHHBIX MaTE€pUAIOB B Kapbhepax M KaMHEAPOOMIBHBIX 3aBOJaX CIIOCOOCTBYET
PacCMOTpEHNE TEXHUYECKUX CPEACTB U UX MPOU3BOAUTEIIHLHOCTH.

JloObIBaeMble B Kapbhepax KaMEHHBbIE MaTepualbl TepepadaThiBalOT Ha
CTAIlMOHAPHBIX KAMHEIPOOMIBHBIX U MPOMBIBOYHO-COPTUPOBOYHBIX 3aBOJAX HIIU
B IEPEIBUKHBIX YCTAHOBKAX M B BUIE TOTOBOT'O MPOAYKTa CTAHAAPTHOTO Ka4eCcTBa
MOCTaBIIAIOT HA CTPOUTENIbHBIE OOBEKTHI.

OCHOBHBIMH 3a/lauaMy TIPU MPOCKTUPOBAHUU NOOBIYHBIX PabOT B Kapbepe
SBJISIIOTCS. PACUETHI:

- IPOU3BOAUTEIBLHOCTU Kapbepa;

- napaMeTpoB IOTOKa;

- aeMeHTOB (ppoHTa padoT;

— napaMeTpoB OypOB3PBIBHBIX PadoT;

- TPAaHCMIOPTUPOBAHUSL JOOBITOM TOPHOW MOPOABI ISl JajdbHEHIIen
nepepadboTku (JIn0O B CaMOM Kaphepe WM Ha KaMHEIPOOUIIbLHOM 3aBOJE).

Tpebyemyro dYacoByl TNPOHM3BOAUTEILHOCT, Kapbepa 10 ImiebHIO Q)
onpeAestoT o hopMyJie:
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Vn
Qq _N-—I<6’

rae V, — ToJ0Bas IPOU3BOIUTENLHOCTh Kaphepa, M,

N — komu4ecTBO paboyMX YacoB B TEUEHHE roja (Cpoka padoThl Kapbepa);

Ks—KkoaddurmeHT ucnoin3oBaHus BpeMeHu B TeueHue roaa (K= 0,70-0,75).

Jis  opraHu3anuu  paboOTHI NPUTPACCOBBIX KaphepoB YTpaBleHUE
ctpoutenbeTBoM (YC) mnu Tpect pa3pabarbiBaloT 3ajaHue, KOTOPOE SIBISETCS
OCHOBaHHMEM Ui pa3paboTku kapbepa. OO0beM W HOMEHKIATYPY MPOIYKIIUU
yCTaHABIMBAIOT B 3aBUCHUMOCTH OT OOBEMOB JOPOKHO-CTPOHUTEIBHBIX PadoT,

(1.4)

BeimoyiHsieMbIx YC unm Tpectom. B 3amanuu ykassIBaeTcsl THI Kapbepa, €ro
MOIIIHOCTh, 00BEM U HOMEHKJATypa MPOAYKIUU HA TOJ, CPOKH BBOJIa Kapbhepa B
AKCIUTyaTaluo, JUPEKTUBHAS MTPOJIOIKUTEILHOCTh Pa0OTHI Kaphepa.

Ha nnanupyemsiii roa mo o0beMam TpeOyembiX pabOT pacCUUTHIBAIOT IO
CHull notpe6rocts (M%) B medHe Vp.

Nmest ykazaHHbBIE JTaHHBIC, ONPEICTSIOT TPEOYEMYIO MPOU3BOAUTEIHLHOCTH
Kapbepa 3a roj] (WK CTPOUTEIBHBIN Ce30H) 10 11eOHI0 V, n3 GopMyIbL:

V, =V K -K,, (1.5)

rae Ki—kodpGdUIHUEeHT, YYUTHIBAIOMINK YOBUIb MPU XpaHEHHH, MOTPY3Ke,
pasrpy3ke u TpaHcrnopTupoBke 1ieons (K = 1,03);

K, — ko3¢ dunrienT, yauThIBaroIui motepu mebHs npu ero oopadoTke (K2 =
1,03...1,05).

Bennuuny konmmyectBa pabounx yacoB NpaboTel kapbepa B TEUEHHE Tofa
(WM yCTaHOBJIEHHOTO CpPOKa) pacCUMTHIBAIOT MO (opme, NpPUBEIECHHON B
ta0imure 1.1.

Tabmuma 1.1 — OnpeneneHue BeTUIMHBI KOJTMYECTBA PaOOUNX 4acOB

N paboThl Kapbepa (Ipumep)

Hepabouue qau
Yucio KonuuectBo
Kanengapnoe JloxxayiMBeIe, THU C
Mecsn o pabounx | [Ipa3aHu4HBIC . .|  paboumx
YHUCI0 JHEN HU3KOH TeMIepaTypou
CMEH | M BBIXOJHBIE 4acoB
A METEIIMU
Mapt 30 1 4 5 N1
CeHTs10pb 31 2 4 5 N>
2N, u.

[Mpumeyanue: pabodasi cMeHa MPOAOTKUTEIBHOCTHIO 6 .
TpeOGyemasi cMeHHas MPOU3BOAUTEILHOCTH Kaphepa Mo MeOHI0

QCM - T ) Qll ’ Ke.cm. ! (16)
rae 1 — npoaoKUTEIbHOCTh CMEHBI, U;
K. cn,— KOd(pOUIIMEHT UCIIONB30BaHUS BPEMEHH B TeueHHe CMeHBI (K., =

0,80...0,85)
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IIpakTHyeckas padora Ne2.

Texnonoruyeckue pacyernsl padorbl OMTYMHBIX 0a3 W OMTYMHOroO
X0351/icTBa HA ac(PaIbTO0ETOHHBIX 3aBOaX.

OCHOBBI MPOEKTHPOBAHKS 023 OPraHNYEeCKH BSLKYIIHX MaTEePHAJIOB.

[Tpu poeKTUPOBAHUHU W OpTraHU3AIMK Pa0OTHl 0a3 OPTaHMUYECKHUX BSOKYIITHX
MaTepHaIOB HEOOXOMMO YUYUTHIBATH CIEAYIOIINE OCHOBHBIC ITOJIOKEHUS.

baza nomxHa oOecrneunBaTh OOBEKT CTPOMTENBCTBA WJIM AKCILTyaTallMH
HEOOXOJUMBIM  KOJIMYECTBOM MAaTEPHAJIOB 3aJIaHHBIX Mapok. KoimuecTBo
MaTEPHAJIOB JIOJDKHO OBITh BBICOKUM M COOTBETCTBOBAaTh TpPEOOBaHUSIM
HOPMATHUBHBIX JIOKYMEHTOB, 2 C€OCCTOMMOCTh MPOAYKIIMH ObITh MHUHUMAJIEHOH.
J1oJKHBI OBITH COOJTIOIEHBI TPEOOBAHMSI MPOMBIIIJICHHON CAHUTAPUU, TEXHUUYCCKU
0€30MacHOCTH 1 TTOKAPHOU MPOPUITAKTUKH.

B mponiecce mpoekTupoBaHus 0a3 (II€X0B) BSOHKYIIUX PEHIAIOT CIICTYIONTUE
OCHOBHBIE BOIIPOCHI:

- BBIOOp MecCTa PacroIoKEeHUS 0a3bl;

- onpeiesicHue TpeOyeMol IPOU3BOIUTEILHOCTH U KOJIMYECTBA MaTePUAIOB;

- pa3paboTKa TEeXHOJIOTHIECKOTO MPOIIecca;

- pacuet 000pyI0BaHUS;

- pacueT reHepaIbHOro IMIIaHa.

Bb10op MecTa pacnosioxkennsi 0a3bl.

ABTOHOMHBIE CTallMOHApHBIE 0a3bl JOJKHBI HMMETh >KEJIE3HOIAOPOKHBIN
TYNHK U1 TIOJBO3KM MATEPHUAJIOB, €ro TAKXKE JKEJIATeJIbHO UMETh U BPEMEHHBIM
IPUTPACCOBBIM Oazam.

[IputpaccoByro 6a3y pacmnojaratoT OOBIYHO B CEpEMHE CTPOSIIETrocs
yuactka noporu. OOmiee TpeOoBaHUE K yHaJeHHOCTH 0a3bl OT moTpeOureneit
COCTOMT B TOM, YTOOBI JOCTaBKa K HUM OPTaHMYECKH BSDKYIIUX MAaTEpPUAJIOB
obecrieurBaIach C TpeOyeMoi TEMITEPATYPOH, PeayCMOTPEHHOM
TEXIUIOTEXHUYECKUM TPOoIlecCCOM. MakcuMalbHOE yAalleHne 0a3bl Ompenessior
TEXHOJIOTUYECKUM PACUETOM C YU4E€TOM BPEMEHHU 32 KOTOPOE BSDKYIIEE OCTHIBAET
110 PACYETHOW TEMIIEPATYPHI.

B ciyuae npoektupyemoro 6utymHoro 1iexa Ha Ab3, TpeboBanue k paborte
1exa 3aKJII09aeTCsl B TOM, YTOOBI OH 0OECIIeunBall BeIIady TpeOyemMoro OutTyma c
HEOOXOMUMBIMU  TapaMeTpaMH B  COOTBETCTBHUH  MPOU3BOJUTEIHLHOCTHIO
ac(haTbTOCMECHUTENbHBIX YCTAaHOBOK.

TpeOyemasi Npou3BOAMTEIbHOCTH OUTYMHOM 0a3bl.

Oo6miee HEOOXOAMMOE KOJUYECTBO OPTaHUYECKH BSDKYIIUX MaTEpUajoB 3a
CTPOUTENHHBINA CE30H OMPEIETISACTCS U3 BHIPAKCHHUS:

B.=V,-0,+V,-Q,+..+V, -0, 1 (2.1)
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rae Vi, Vo,...,Vh — 00beMbl paboT MO YCTPOMCTBY IOPOKHBIX MOKPBITUN U
OCHOBaHMW M3 ac(arbTOOETOHA MM MO CHOCOOY: MPOMUTKH, CMEIIMBAaHUS B
YCTQHOBKE MJIM Ha J0POTe U T.1.

J1, 02,...,0n — HOPMBI pacxoja OpPraHMYECKHX BsDKYIIMX MaTepUaloB Ha
€IMHHUILY COOTBETCTBYIOIINX PadoT, T.

[To hopmyne (2.1) BexyT pacdeT OTACIBHO JUIS BSI3KUX U KHUIKUAX BSOKYILIUX.
3nauenue ( npuHuMarot no CHull unu no pacuery.

[TockonpKy Tpu TOTpy3Ke, XpaHEHHH W PasTPy3KH BO3MOXKHA YacCTHYHAsS
MOTEPsI MATEPHATIOB, TO HYKHOE UX KOJIHYECTBO MPUHUMAETCS C yUYETOM ITOTO

B =B K, (22)

rae K — koaPuiumeHT, yauThIBalOIINA €CTECTBEHHbIE MOTEPU OPTAHUUECKUX
BSKYLIUX, paBHbIi 1,013.

Jlnst obecrieuenus: 6GecriepeOoiiHoil paboThl 0a3bl (11exa) TpedyeTcs UMETh
HEKOTOPBIN €TWHOBPEMEHHBIN 3arac BsDKYIIMX MaTEPHAIIOB, OMPEICIISIEMBIN T10

dbopmyie:
B =n-—%, (2.3)

rie N — HOpMa XpaHEeHHs HECHW)KaeMOro 3araca MaTepuaioB B CyTKax.
[TpuarMaeTcs 17151 OUTYMOB M OMYJIBCHI B 3aBUCUMOCTH OT YCIIOBHUH JOCTABKH: IO
xene3Hoi mopore 25-30 cyTok, aBTOMOOHMIJIBHBIM TPaHCIIOPTOM TPH AATbHOCTH
noctaBku 6omee 50 km — 15-20 cytok u npu meHee 50 kM — 12 cyTOK;

T — xonmvecTtBO paboumx AHEH Oa3pl B TOAY (CTPOUTEIBHBIA CE30H),
OTIPEICTISIETCS PacYCTOM.

TpeOGyemas yacoBasi MPOM3BOIUTENBHOCTh 0asbl (I€Xa) OMpeAeNseTcs I0
dbopmyie:

B

B,=—"—, (2.4)

N-K,

rae N — Komu4ecTBO 4acoB pabOThI Oa3bl B TOY (CTPOUTEIBHBIN CE30H).

K, — xoaddurment ucnonp3oBanus BpemeHu, papubii 0,85...0,90.

Pa3paboTka TeXHOI0rH4ecKOro npomecca.

Pa3zpaboTka TEXHOIOTHYECKOTO MpoIlecca SBISETCS OCHOBHBIM 3TAroM IMPHU
MPOEKTUPOBAHHUU 0a3 (LIEXOB) OPraHUYECKHUX BSHKYIIMX MATEPUATIOB.

C yueroMm wumeromerocs oOOpyJIOBaHUS pa3palaThIBAIOT BAPUAHTHI CXEM
TEXHOJOTHYECKOTO TpoIrecca. Bo3MOXHBI TpU TPHHIUIHAIBHBIE CXEMBI
MPUTOTOBJICHUSI (TETJIOBOM MOATOTOBKH) OPTAaHUYECKUX BSIKYIIUX MaTCPUATIOB:
OJTHOCTYTICHYATasI, IBYXCTyNeH4YaTast 1 OECKOTIOBOM CIIOCO0.
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OpHocTyneHvaTass cxeMa HaumOoJjiee TEXHOJOTHYECKH TIpOCTas: OHa
npeanonaraer  npuObITHE HA  0a3y  HEOOBOAHEHHBIX  OUTYMOB,  YTO
MpeaycMaTpUBAET CHAOKEHHE 0a3bl C «KOJIEC», HO OHA PEJKO JOCTHKUMA.

Hawmnyudmee kauecTBo MaTepraloB 0OECTICUMBACT JABYXCTyIEHYATAs CXEMa.
OpnHako oHa TpeOyeT MOHTaka IUIABWIIBHHU, YTO YCJIOXKHSET TEXHOJIOTHYCCKHUI
IIUKJT IOJTOTOBKH OPTaHUYECKUX BOKYIIMX U OTPAHUIMBAET MPOU3BOIUTEIIBHOCTD
0as.

HanMeHbITy10o MaTepuaoeMKOCTh B MaKCHUMAJILHYIO MPOCTOTY Oa3bl JaeT
0eCKOTIIOBOH c1oco0.

[Ipu 000CHOBAaHMM TEXHOJIOTHYECKON CXeMbl 0asbl, TIABHOC BHUMAaHHUC
yIIETSETCS CIIOCO0Y MO0TPEBa BOKYIIMX MAaTePUAIOB.

[Ipy HaMMYMK JOCTATOYHOTO KOJHMYECTBA DJCKTPOSHEPTHH OT JIUHUM
AJIEKTpOIIEpeiad, MPEANOUYTCHUE OTIASTCS JJICKTpomnoaorpeBy. Ecimu B paiioHe
pacroyiokeHust 0a3bl UMEETCS ra30MpoBO/I, TO Hanbosiee 3O PEKTUBHBIM CIIOCOOOM
TEIUIOBOM TIOJTOTOBKH BSDKYIIUX OyaeT raszomogorpeB. [lpu razomomorpese
CYIIECTBEHHO YIPOIIACTCS MOHTaX 000pYI0BaHUS.

OxoHYaTeNBHBIN BEIOOP CITOC00a MOJ0rpeBa BSHKYIITUX MaTepuajioB (Kak v B
IIEJIOM TEXHOJIOTHYECKOTO Ipolecca) JOKEH ObITh 00OCHOBAaH TEXHHUKO-
HKOHOMHYECKUM PacueTOM.

Pacyer OCHOBHOro o00OpyxoBaHusi 0a3 OPraHUYeCKHX BSKYLIHX
MaTepHaJioB.

Pacuet ocHOBHOTO 000pyI0BaHMS 0a3 BKIIIOYACT:

- olIpejiesiCHUEe pa3MepOB XPaHUJIUIIA;

- TeTUIOBBIE PAcCUEThI;

- pacueT TpyOOIPORBOJIOB;

- pacueT KOJUYEeCTBa KOTJIOB OUTYMOILJIABHIIHHH;

- MOJI00P HACOCOB JIJIS TEPEKAYKH BSOKYIIIUX MaTEpPHAJIOB.

Onpenenenue pa3MepoB XpaHUJIHUIIIA.

CpenHss 1Iomaab IOA3EMHOTO OWTYMOXpPAaHUJIUINA OMPEACIICTCS 10

dbopmyie:
=—, (2.5)

rae h — rmyOuHa (TomuHa ¢1osT) BSOKYITUX B XPaHHUIIHUINE, IPUHUMAaEMas TSI
BPEMEHHBIX XpaHununi 1,5-3 M, /U1l cTallMOHAPHBIX 4-5 M.

J1J1st Ha3eMHBIX METALTHYECKUX OUTYMOXPaHUIIHII ITMTHHAPUYECKON (GOPMBI
TUaMETP pe3epByapa OMpeaAesioT mo Gopmyre:
S,
d=,—=, (2.6)
T

Ha OutymuBIX 6a3ax OOBIYHO yCTPAaWBAIOT XPAaHWJIUINA KBaIpPaTHOW WITU
MPSIMOYTOJILHOM (DOPMBI B IIJIAHE.
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3anaBasich NIMPEHHOM D, ONPEACISIOT CPETHIO JIIMHY XpaHWIUIIa L:

S

L= t;” , 2.7)

Ecnau ycTpamBaroT moazeMHOE XpaHWIMIIE BPEMEHHOTO THMA, TO OOBIYHO
CTEHBI UMEIOT KpyTH3HY oTKOca 1:1 mim 1:1,5.

[Tpu xpaneHun Ha 0a3e pa3IMUHBIX OPTAHUYECKU BKYIIUX, TPEABAPUTEITBHO
JUTSL KaKIOTO M3 HUX BBIUMCISAIOT B3 U muomaab S,. Ilocne sToro onpenenstor
oOImue pas3Mepbl XpaHWIMIIA, MpeaycMaTpuBas XpaHCHHE MAaTepUajioB B
Pa3IUYHBIX CEKIUSX.

TenuoBou pacyer XpaHHJINLIA.

Takolt pacyeT BKIIOYAET OMpelesieHHe TpeOyeMOoro KOJU4YecTBa Teruia U
napaMeTpoB HarpeBaTeIbHBIX MPUOOPOB.

Bce Ourymoxpanwimmina oOOpyAyHOT CHUCTEMaMH IMojorpeBa Outyma. B
HacTosilliee BpeMs Haubojiee  pacnpoCTpaHEHbl CHUCTEMbI TApPOBOTO U
ANIEKTPUYECKOro pazorpeBa. Harpes, kak mpaBuiio, OCYIIECTBISIETCS B OCHOBHOM
E€MKOCTH XPaHWIHIIA O TeMreparypbl Tekydectu outyma 60°C ( myist OuTymMOB
tunia BHJ[ 60/90), 4ro maer BO3MOXKHOCTH JJII €ro CTEKaHUs B MPHUSIMOK
XpaHuWJuIla, rae temmeparypa gosoaurcs 10 90-100°C.

O6mee kommuectBa Teria Q (kkai/4), HEoOXOoAMMOE JJii HarpeBaHHs
OpPraHUYECKOTr0 BSHKYIIET0 MaTepHaia B XpaHWIHIIE, ONPEALIISIOT 1Mo hopMmyIie:

Q=K,-|B,-C,-(t,—t,)+u-B,-C(t.-1,)] 2.8)

rne Kn — ko3 duIMeHT, yYUTHIBAOIINN TEIJIONOTEpH NPUHUMAEMBIA B
pacuerax, paBHbIi 1,2;

B, — dWacoBas TpOM3BOAMUTEIHHOCTh XpaHWIHINA, KI/4, OmpeaeseMas o
bopmyie (2.4);

Cs — ynenpHas TEIUIOEMKOCTh OuTyMma, KKay/Kr-°C, st Bsi3KOro OuTyma
(mpuHMMaeTcs mo Tabwuie 2.1).

Tabmuma 2.1 — VYaenpHas TEIIOEMKOCTh OHWTyMa B 3aBUCHMOCTH OT
TEMIEPATYPbI
temneparypa t, °C 30-65 65-115 115-150 150-180

TeroeMKocTs outyma Cs,

0,30 0,35 0,40 0,45
KKaJ/Kr-°C

tx, T, — COOTBETCTBEHHO KOHEUHAs U HayalbHas TEMIEPATYpPHI BAKyIIEro,°C;
U - cpeliHsisi OOBOJIHEHHOCTD BSIKYILETO B JOJISIX €IUHHUIIbI, OOBIYHO paBHAs
0,03-0,08;

Cs— yzielIbHas TETUIOEMKOCTD BOJIBI, KKa/KT °C.

[To hopmyne (2.8) BeayT pacueT OTAEIBHO 7Sl pe3epByapa XpaHWIUIIA U IS
npueMka. I[losToMy 3HaueHUsT HaYalbHOM M KOHEYHOH TeMmmepaTrypel OyayT
pa3nuuHbIMHE (Tabmuna 2.2).
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Tabnuua 2.2 — 3Havenus t, u t,

THII CXEMBI t., °C | tk, °C t., °C ‘ te, °C
JUIsL pe3epByapa JUIsl TIPUEMKa
OJTHOCTYIIEHYATAast 10-15 60-70 60-70 120-180
JIByXCTyI€HYaTas 10-15 60-70 60-70 120-130
KOTJIOBOH CTIOCO0 10-15 60-70 60-70 80-90

[lo Bennunue Q paccUMTHIBAIOT HArpeBaTEIbHBIE YCTPOUCTBA.

ITaponoxorpes.

[Ipu mapomonorpese ONpeneisioT JUIMHY W AUaMeTp TpyO (3MEeBUKOB)
OTIEJIBHO ISl pe3epByapa XpaHWIMINA M A8 HpUsMKa, a 3aTeM — IUIouiajib
NapoBbIX KOTJIOB.

[ToBepxHOCTh HarpeBa TpyO (3MEEBUKOB) JIsl pe3epByapa XpaHWUIHUINA WIH
HpUsMKa OIPEIENSIIOT 10 popMyJIe:

S 2-Q
m ,
TOK((t, +t,) -t —t))

rae K — ko UIMeHT Teruionepeayn, IpUHAMAEMBbId B pacdeTax paBHBIM
40 xxan/m?-u-°C pu t<100°C u 60 — pu t Gonee 100°C;

t, — TeMIiepaTypa HaCBILIEHHOTO TIapa, 3aBUCSAIIAsl OT €ro JIaBJICHUS U paBHas
158°C ipu p = 6 atm u 170°C ipu p = 2 aTm;

t., — TeMImepaTypa KOHJIEHcaTa Irapa, IpuHUMaeMasi B 3aBUCUMOCTH OT €ro

napyieHus v pasHas 120°C opu p = 2 atm.
TpeOGyemasi moBEepXHOCTH MAPOBOTO KOTJA ONpeesieTcs no Gpopmyre:

S — Km( .(pr +an)
) p-q

(2.9)

(2.10)

rae K — KoaPUIMeHT, yIUTHIBAIOIIWM MOTEPH TeIlIa B KOTJIe, paBHbBIN 1,2;

Q.p — KOJIMYECTBO TEIUIA, PACXOAYEMOE Ha HAarpEBAHUE BSKYILIUX MaTEpUAIOB
B pe3epByape XpaHWIHINA, KKajl/4, BeraucisieMoe 1mo ¢popmyiie (2.8);

Qp — TO e, pacxoJyeMoe Ha HarpeBaHuE BSIKYIIMX B MPHUIMKE, KKaj/d,
BEIUUCIISIETCS 110 popmyie (2.8);

p — Temoconepkanue napa (p = 662 xkkan/kr win = 2800 x>k mpu JaBiIeHUU
p = 0,8 MIla).

J — maporpou3BOAUTEILHOCT KOTJIA, KI/4.

[To Benmumne S, moaOuMparoT Mo Tabdauie 2.3 MWIoNa b HarpeBa KoTja 1 ero
MapKy.

Tabnuna 2.3 — [lapoBble KOTIBI
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5
o ) S ) ) o)
— = = = = (2]
5 | S S | & | S S | @
[Moka3arenn S 5 S = o = <
2 | 3 S | 5 | 2 = | 2
= = 2\ =
=
MakcumanbHas
MapOIPOU3BOIUTEIHHOCTD, KI/4:
MIPU €CTECTBEHHOM TATE 200 300 350 450 550 675 400
» JIyThe 300 450 500 800 700 1000 700
PaGouee nasieune, MIla 0,8 0,8 0,8 0,8 0,8 0,8 0,8
IInomazs TCIIOOTAOMEN | 1912 | 153 | 19 23-28 | 22 35-40 | 15,7
MOBEPXHOCTHU, M
Ceem mapa c 1 M2
TEIUIOOTAAmEel mnoBepxHocty, | 17-25 | 17-25 | 17-25 25-40 | 17-25 40 25-40
Kr/4
Macca koTia, K& 2300 | 2765 3800 3800 | 3124 2700 2140

3anaBasch auamerpoM Tpybomnposona (d=2,5-3 moiima® ) u umes 3HaueHus
Swp, ompeneneHHole 1o Qopmyine (2.9), BBUHUCIAIOT JJIMHY 3MEEBHUKOB
napoIpoBo/ia — OTAENBHO I pe3epByapa XpaHWINILA U MPUSMKa — 10 popMyJie:

=
- 1
7-d

1) nmroiiM — OpUTaHCKAas SAMHUIIA U3MEPEHHUS UTUHBI, paBeH 25,4MM.

I'azonmoxorpes.

[Tpu ucnonb30BaHUU JIJIs1 TOJOTPEBA OUTyMa B XpaHUJIUIIE TEIUIa HATPEThIX
ra3oB, IOBEPXHOCTb KAPOBBIX TPYO S, mp FA30IIPOBOAA — OTAEIBHO JIJIS pe3epBYyapa
XpaHUJIUIIA U TIPUSIMKA — ONIPENIETISIOT 10 (hopMyie:

. Q
oc.mp Kl'(O,S‘(tT+ty)_0’5°(t"+t’*)) :

rae K1 — ko3 uimeHT Teronepeaadn, onpeaeasieMblii pacueToM;
t,» — TeMneparypa ra3oB B Tonke (okoisio 1300°C);
t,— Temneparypa yxonsamux ra3os (oxoso 250°C).

(2.11)

(2.12)

JITMHY 3MEEBUKOB JKapoBBIX TPyO ompeaesstot mo Gopmyse (2.11).

DJIeKTPONO0TpPeEB.

[Ipu snexTpomomorpeBe obmas TpeOyemass MOIIHOCTH HarpeBateneit N
ompenenseTcs mo Gopmyle:

__Q
864-n

rje 77 — KO3 (UIHUEHT, YYUTHIBAIOIIUI TIOTEPH TEIIa, PABHBIN IS 3aKPBITHIX
xparmwi 0,90-0,95.

kBT (2.13)
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[Ipu pacdere anekTpoHarpeBaTeneii A XpaHWINIIA U IpUsMKa 3HadeHue Q
paccuuThIBarOT 1o popmyie (2.8).

[Ipu pacuere 3nekTpoHarpeBaTeiedl A KOTJIOB IUIaBWIbHU 3HaueHue Q
HEO0OXO0MMO ONIPEACIISITh IO hopMyJie:

Q:K[ch5(t3_t2)+/quC@(loo_t2)+/qup]

(2.14)

rjae {3 — koHeuHas temiiepaTtypa o0e3BokuBaHus, okoyio 130-140°C;

t, — HayasibHAs TeMIeparypa 3aKauuBaeMOro B KOTJIbI BSXKYIIETo, okoJio 80-
90°C;

U - cpeaHsisi 0OOBOJTHEHHOCTh 3aKaUMBAEMOT0 B KOTJIbI BSXKYILETO;

P — CKpBITas TEIJIOoTa MapooOpa3zoBaHusi, paBHas 662 KKaJ/KT.

KonudecTBo KOTI0B MIIaBUIIBHON YCTAHOBKHU OMPEIENSIOT 10 popmyiie:

m= B, +1, (2.15)
K
rjie B, — CyTO4Hasi MOTPEOHOCTh B BSDKYIIUX MaTepuaiax, T;
1 — pe3epBHBIN KOTEIT,;
11, — mMaponpon3BOIUTEILHOCTh OJTHOTO KOTJIA, T/CYT MOKHO NMPUHUMATH (C
nepecyeToM Ha Kr/4) mo tabiuie 2.4 win onpeaensTh 1o Gopmyiie:

g oAV oK KK,y

) t +t +t
5

(2.16)

rae Vi — eMKOCTh KOTJIa, M
Ks— k03 purimeHT ucmonap3oBanus pabodero BpeMenu, pasasiii 0,85-0,95;
K3z — ko3¢ dhunmeHT HepaBHOMEpPHOCTH 3abopa Marepuana, paBubii 1,1-1,3;
K, — ko3¢ dhunmeHT HanoHeHus Kotia, paBubii 0,75-0,80;

) — IJIOTHOCTD BSKYILETO, T/MS;

t3, 14, ts — COOTBETCTBEHHO BpeMsiHA 3arpy3Ky, HATPEB U BBITPY3KY Marepuana,

3arpy3ka mMarepuana t3 ocymecTBiIsIeTCs HACOCOM:
. VK,
S 7 A

H

(2.17)

riae /1, — Mpou3BOIUTEIBHOCTh HacOCa PH 3arpyKEHUH KOTJIA, T/4.

3nauenue t, npuaumaetcs ot 5 10 10 4.

Jns TpaHCHOPTUPOBKM Ha 0a3e OPraHMYEeCKUX BSIKYIIUX MaTepUalioB
auameTp TpyoonpoBooB d pacCUMTHIBAIOT MO (hopmyie:

(2.18)
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7€ ( — EMKOCTb, KOTOPas TOJKHA OBITH 3aII0JHEHA, M°;

V — CKOpOCTh ABMKEHHS BSDKYIIMX MAaTepuajoB B TpyOOmpoBoJax. M/c,
npuHumaemas pasHoit 0,6—0,9;

t3 — BpeMs1 3a110JIHEHUS 3TOM EMKOCTH, C.

Huametp TpyOOmponpoBOJOB JUIsl TPAHCIOPTUPOBKH  OPraHMYECKHX
BSUKYIIMX MaTeprasioB 00bIYHO Haxonutes B npenenax 0,075-0,125 m.
Jljist mepekayku MaTepuasoB NPOU3BOJUTEILHOCT Hacoca /1, TOJIKHA ObITh:

V
II =—< M (2.19)

H
3

rae V. — eMKOCTb, M°

, KOTOPYIO HY’KHO 3aIl0JIHUTh 3a Bpems 13,c.

[Ipon3BOIUTENBHOCTH HAcCOCa PACCUUTHIBAETCS IO E€MKOCTH  KOTJIa
IUIABUTEIILHOM ~ YCTAaHOBKHU. TpyOONpoBOABI Uil  MEPEKAYKU  BOKYIIUX
pacrioiararoT B KaHaJie WM Ha MOJBECKax. Y CTPOMCTBO TPyOOIPOBOIOB B KaHATAX
1ejecoo0pa3Ho Ha CTalMOHApHBIX 0a3ax. Ha mputpaccoBbix 06azax ux OOBIYHO
pacrionararoT Ha BbICOTE 2-2,5M C YCTPOHCTBOM TEPMOMW3OJIAIMHU; B MECTax
mpoe3ja TPaHCIOPTa, YUYUTHIBAS €ro rabapuThl, STy BBHICOTY YBEIUYUBAIOT 10 4-
4,5Mm.

[Ipu BBICOKOM pACTOJIOKEHUHU TPYOONPOBOJOB IMPOBEPSIOT BO3MOXKHOCTH
Hacoca 00ecneunTh pacyeTHbIN Hanop H, mo gopmyse:

H =K, -(H+H,+H,), (2.20)
raie K, — xoad@uimeHT, yduThIBaIOMUMA 3armac Hamopa. [IpuHuMaeMmbIit
paBHbIM 1,1,

Hi — makcumanbHast Tpedyemasi BHICOTa MOJAaYl OPTaHHUUYECKOTO BSIKYIIETO
MaTepuaa; MPUHUMAETCS PABHOW PACCTOSIHUIO MO BEPTHKAIHM OT I[EHTpa Hacoca
710 TICHTpa TPyOONPOBOia ¢ HAMOOJBIIIEH OTMETKOM, M;

H, — motepu Hamopa ot TpeHHs B TpyOax, M;

H3 — MecTHBIE TOTEPU HATOpa, M, IPUHUMAEMBIE B pacyeTax B pazmepe S-
10% ot BenmuuuHb H).

Benuuuny morepum Hamopa OT TpeHHs B TpyOax MNPUHUMAIOT
MPOTIOPIIMOHATILHO JITTUHE TPYO:

H,=i-1, (2.21)
rae | — yAenbHbIe MMOTEPH HAmopa OT TPeHus B TpyOax muamerpom d, M,
ompenenseMbie 1o Gpopmysie:
2
. a-V°©-
i-aVr (2.22)
2-d-q

raie o — KOd(POUIMEHT,  YYUTHIBAIONINN  COMPOTHUBIICHUE  TPYOBI,
omnpeaensiemMsrii mo gopmyse: a = 0,02-(1-V-0,25-d);
V — cKOpOCTh IBMKEHUS KUJKOT0 MaTepuaia B TpyOax, M/c;
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S — k03pHULHMEHT, yYUTHIBAIOLIUI 3arpsi3HeHne TpyOsbl, paBHbId 1,9-2,0;
(] — YCKOPEHHUE CHIIBI TSKECTH, paBHOE 9,81 M%/c.

[Io BBIYMCIEHHOMY 3HA4YEHUIO [1, U XapAKTEPUCTUKE IPHUHATOrO Hacoca
OTPEENSIIOT — MOYKET JIU IaHHBIA HACOC 00ECIIEUUTh MOABEM BSKYIIETO KUIKOTO
Marepuaiia B TpyOOnpOBO/Ibl, MOABEIIEHHbIE HA MAKCUMAJIBLHOU BBICOTE.

Tpebyemas MOIITHOCTD DJICKTPOIBUTATCIIA JIA Hacoca
MPOU3BOIUTENBHOCTHIO /1, T/4 BBIYUCHSAIOT 110 (hopMyIIe:
1 -H
H p

N = BT (2.23)
3,6-75-17-1,36

rje # — K.IL.JI. auratens, pasubii 0,85-0,90.

IIpakTnueckasi padoora Ne3.

Pacuem 20006020 ¢honoa pabouezo epemenu acghanrvmodemonnozo
3ae00a.
Buioop ocnoenozo u ecnomozamenvnozo 060pyoosanus.

B pacuérax mnpou3BOACTBEHHBIX MOIIHOCTEH TMPEANPUATHS WIM Lexa
YUUTBHIBAIOT TPU BUJa (OHIA BpeMEHU UX pabOThI: KaJeHAApHbBINA, PEKUMHBIH,
IIJTAHOBBIM.

Kanenmapusiti donn Bpemenu (Tk.hp.) — cymma KajneHIapHBIX IHEH B
pacyeTHOM nepuoje (roja, KBapraj, MEcHIl).

Pexxumasiii pora (Tp.d.) — BpeMst BO3MOXKHOM MTPOIOHKUTETLHOCTH PabOTHI
000pyAOBaHUS, UCXOI U3 MIPUHITOTO HA TAHHOM MPEANPUITHHA PEKUME PaOOTHI
B COOTBETCTBYIOIIEM PAaCYETHOM KaJIEHIapHOM MEPUOJIE:

Tp.cb. = TK.(b. - (TBbIX + Tr[p + TKJI)' (31)
t1€ Tgpy, Trps Typ — YHCIO BBIXOAHBIX, NPA3AHUYHBIX M HAPAOOUYMX JHEH
0 KJIIMMAaTHYECKUM YCJIOBUSM (HE JIJIs1 BCEX MPEANPUATHI).
[TnanoBsiii (pacuerHsiit houa Bpemenn T m.¢.):
rae T k.. — pexxuMHbIf (OHI BpEeMEHH;

PaGota acdanbTOOETOHHBIX 3aBOJIOB, OMUTYMHBIX, SMYJIbCHOHHBIX 0a3 u
[IEXOB TPUBS3BIBACTCA K TMEPHOAY MO YKIaake achaibTOOCTOHHBIX CMEced u
COOTBETCTBYIOIIUX pPA0OT C OPraHUYECKUMHU BSHKYHUIUMH, KOTOPBIE JOJIKHBI
OCYLIECTBIIATHCS B MEPUOJ yCTOMUMBBIX TemnepaTyp ot +5 °C BecHoit qo +10 °C
OCEHBIO.

Uucino cMmeH moJie3HOM palboThl YCTaHABIMBAETCSI HA OCHOBAaHUU
KJIIMMAaTUYECKUX YCIOBHI C Y4YETOM BBIXOJHBIX W MPA3JHUYHBIX JHEWU, JHEU

IpoCTOCB MaANIMH II0 HCIOPCABUIACHHBIM IIPUYMHAM KW Ha IIPOBCIACHUC
TCXHHUYCCKOIro oCMOTpa U pEMOHTA, He6HaFOHpI/IHTHBIX I[HGI‘/'I 10 METCOYCJIOBHUAM.
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KonunuecTBo pabounx AHEN MO KaXI0My OTAEIBHOMY MECAIYy ONpeneseTcs
o ¢hopmyie

M=o ( [+ 2+ [Lert-[lpew ) (3:2)

rae Jp— uncno pabouyux JHEN B MECHIIE,;

Jlx — 4MCI0 KaJIeHAapHBIX JHEN B MECHILIE;

J1 — KOJTM4eCTBO JOXKIMBBIX THEH C yUEeTOM MPa3IHHYHBIX U BHIXOJIHBIX THEH
3a ATOT MEPUOJI, OTIPEIEISAETCS IO GOPMYIIe

A=A (1-5), (33)

['ne /11 — KOIMYECTBO NOXKIJIMBBIX THEW, IPUHUMAETCS :

Jns 1 kBaprana = 0,6 wiu no 0,2 Ha MecHi,

Jns 2 kBaprana = 3,9 wiu no 1,3 Ha meci;

Jlns 3 xBaprana = 4,7 wnu no 1,6 Ha mecAL;

Jns 4 xaprana = 1,8 wim no 0,6 Ha MecHLL;

J12 — KOJIMUECTBO BBIXOAHBIX M MTPA3AHUYHBIX THEN B MECSIIE;

Ju — KOJIMYECTBO JIHEH MPOCTOEB MAIIWH MO HEMPEIBUACHHBIM MPUYUHAM,
NpUHUMAETCS paBHBIM 3% OT KaJlEHAApPHOTO BPEMEHM 3a BBIYETOM BBIXOJHBIX U
Mpa3AHUYHBIX JHEH;

Hpem — 3aTpaThl Ha nipBoeaeHre TO U peMOHT, onpeieNstoTes 1o Gopmyse

=) *Ky * T ey *P
Hlpoy = oo (3.4)

I'me Hn=1+JI2+/s, T.e. cymMMa JHEW mnepepblBOB B paboTe IO BCEM
npuurHaMm, kpome TO U peMoHTa;

Kem — koadhpuimeHT cMeHHOCTH, TPUMAETCSI:

s 1 u 4 xkBaprana Ken=1,0;

s 2 u 3 kBaptana Ken=2,0;

TcMm — kKonMUecTBO JHEH HAXOXKJICHHUS MAIIMH B PEMOHTE, IPUXOAIIEecs Ha
14. Pa6otel mammun, npuauMaercs 0,0138.

KonmnuecTBo pabounx cMEH B MecsIle onpeensercs mo Gopmyre

Hpe=Ip*Ken (3.5)
[Ipu onpeneneHUU MOITHOCTH YYHMTHIBAIOT PaObOTy U JAPYTUX BO3MOKHBIX
BCIIOMOTATEIBHBIX IIEX0B (HAIpUMeED, 1eX nepepadoTKu cTaporo achanbrodeToHa
Ha AB3 u np.).
Bb100p OCHOBHOI'0 M BCIIOMOTaTeJIbHOT0 000PY/10BAHUS.
Heobxonumoe o6opynoBaHue MOAOMPAIOT B COOTBETCTBUU C TMPUHATON
TexHoJsiorueu. [Ipu ’ToM OCHOBHOE BHUMAaHUE YACISIIOT CMECUTEIILHOMY 1LIEXY.
[IpuroroBnenue ropsunx achaabTOOSTOHHBIX CMECei
[Tpon3BOAMTENHHOCTH CMECHUTES (T/4) MUKIMYECKOTO ICUCTBHSI OTPEIEISIIOT
o hopmyiie:
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7 - 3600-q-k, 6
t+t, +1,
rae g —macca OJHOro 3ameca, T;
Ks — K03 puIHieHT ucnoap30Banus BpeMenH, paBHbii 0,85...0,9;
t1, {2, I3 — COOTBETCTBEHHO BpeMs Ha 3arpy3Ky CMECUTEN, IepEMEIINBAHUS U
BBIIPY3KHU CMECH, C.

Heob6xonumoe koanuecTBO OTHOMMEHHBIX cMmecutenei Ne onpenenseTcs: u3
COOTHOILICHUS

11,
N, = ’ (3.7)
11
rac Hm — HacoBagd TCXHHYCCKAA IPOU3BOAUTCIIBHOCTL CMCCHUTCIIA,

ompceacisieMas 1o KarajaoraM, a TakKE BbIYUCIICMasd (B KOHKPCTHBIX cnyqaslx) I10

dopmyne (3.4);
I1,, — Tpebyemas yacoBasi MPOU3BOAUTEIHLHOCTh 3aBOJIA, PaBHAS

— HAE3 (3 _ 8)

I, = ,
N-K,
rae 11453 — TpedyeMasi IpOM3BOIUTEILHOCTH 3aBOJIA 3 CE30H, OIpeaesaeMast
o ¢opmyie (3.3);
N — uymcio wyacoB paOOThl 3aBOJla 3a CE30H, PACCUMTHIBAECTCS IOCIIE
OTIpeJIeNIeHHs] Yncia pabounx JHeW QyHKIIMOHUPOBAHUS 3aBO/IA 32 CE30H;
Ks — ko3 duiinenT ucrnonp3oBanus Bpemenu, paBubiii 0,90...0,95.

BriGupast cMecurenu cuuTaeTcs Oojiee 1eaecoo0pa3Ho yCTaHABIWMBATH JIBa
CMECHUTEIS MEHbIIEH MPOU3BOAUTEIHLHOCTH, 4em OJIMH
BBICOKOIIPOU3BOIUTENBHBIA. ITO 00€CleuyrnBaeT HEMPEePHIBHOCTh PabOTHI 3aBOja
npu NMpoPUIAKTUIECKUX PEMOHTAX, a TakKe OJHOBPEMEHHYIO BBIJAauy pa3HBIX
CMECEH.

[Tpou3BOAUTENHHOCTh JICHTOUHBIX TPAHCIOPTEPOB /I, TPU TEpPEeMEIICHUH
CBIIMYYHX U KYCKOBBIX MaT€pUaJIOB OMPEALIISIOT 10 popmyIie:

1T, =3600-S-V-p-k, -k -k, k. (3.9)

rae S — IIoma b NoNepeyHoro ceueHns MaTepyuana Ha jenrte, M2, OHa paBHa:
st orockux steHT 0,05B2 u st sxeno6yareix 0,11B2 (3nech B — mMpuHa JIeHTHI
TpaHCIIOpTEPa, M);

V — cKOpOCTh IBIKEHUS JICHTHI, paBHas 1...3 m/c;

p — 00bEMHas MIIOTHOCTh MaTepyana, T/m°;

ks — ko3 punmeHT ucrnonbzoBanus speMmenn 0,8...0,9;

ki — k03 PHUIIMECHT HEPaBHOMEPHOCTH 3arpy3KH JICHThI TpaHcrmopTepa. J[is
CyXoro mecka u MuHepaibHOoro mopomka 0,5...0,6, mns meOHsS W TpaBUsS —
0,6...0,8;



205

ko — kKO3 hUIIMEHT, YYHUTHIBAIOIIMI CTENEHb pPa3phIXJICHUS MaTepuaa,
paBHbIN 115 Tiecka 1,15...1,2, nng munepanbHoro nopomika — 1,1, s mebns 1,4;

ks — KO3 (HUIIMEHT, YYUTHIBAIONIMN KPYIMHOCTh IOPOABI, PAaBHBIA s
MUHEpaIbHOIO nopomka — 1, necka — 0,9, me0ns u rpasus — 0,75.

[Ipon3BOANTENFHOCTh  MEPEABIKHBIX  TPAHCIIOPTEPOB  H3MEHSIETCS B
npeaenax ot 50 qo 100, 3BeHbeBBIX — OT 50 g0 250 T/4.

WNuorpa niebeHb 1 NECOK OT MECT OTIPY3KH MOAAIOT K CKJIaaM, a U3 HUX — K
OyHKepaM  MpEeABapUTEIBHOIO  JO3UPOBaHUS C  TOMOUIBIO  Pa3IUYHBIX
aBTOIOTPY34HKOB.

Jliss BepTUKAIBHOTO TPAHCTIOPTHPOBAHUS MICOHS M TECKa IMOJA YIJIOM K
ropu3oHTy Oosiee 30° IPUMEHSIOT JEHTOYHbIE U LIETIHbIE KOBIIOBBIE 3JIEBATOPHI.
JIeHTOYHbIE KOBIIOBBIE DJIEBATOPHl HCIONB3YIOT TPU BBICOTE MOABEMA [0
20...35M, nenHple KOBUIOBBIE AJIEBATOPHI — 10 20M.

KoBi1oBbie 31€BaTOpbl OOBIYHO 3aKJIIOYAIOT B METAUIMYECKUE KOXKYXHU, YTO
npeoXpaHseT MaTepralia OT ero pa3ayBaHUs BETPOM U YBIAKHEHUS JT0KIEM.

[Tpou3BOAUTENHHOCTS KOBIIOBOTO 73yieBaTopa [1, (T/4) oOmpeAensioT o

bopmyie:
Hﬂ:BGOO-%-V-p-t//, (3.10)

(] — EMKOCTb OJIHOTO KOBILA, M>, IPUHMMAETCA 110 KaTaJIOraM;

| — mar (paccrosiHue) MeX 1y KOBIIOM, M, PaBHBIH 2...3 BBICOTaM KOBIIICH;
V — pabGouasi CKOpOCTh IBHKEHUS KOBIIIECH, M/C;

W — Kod(pULIMEHT HATIOJIHEHUS KOBIIIA.

[Ipon3BOIUTENBHOCTh KOBUIOBBIX 3J€BATOPOB, NpuMeHsieMblXx Ha AB3,
cocrasiset 10...50 1/4.

[Ipu TpaHCHIOPTUPOBKE MHHEPAIBHOIO MOPOIIKA Ha KOPOTKHE PACCTOSHUS
(mo 25-30 M) wHOTI@ TIPUMEHSIIOT BUHTOBBIC KOHBEHEpHI (IITHEKH), C MTOMOIIBIO
KOTOPBIX MaTepuaj NePEMEIAETCS B 3aKPBITOM KOXKYXE.

[Tpon3BOIUTEIBHOCTH BUHTOBBIX KOHBEHEPOR /1, onpenessatoT mo popmyie:

2
H6:6O%Llfgpwl< ,T/LI (311)

rae /[, L — COOTBETCTBEHHO IMAMETP U IIar BUHTA, M;
V,;— cKOpOCTh BpallleHHst BUHTa 00/MUH, 3aBUCsINas ot /[ BuHTA (Tabmuia 3.1).

Tabmuma 3.1- Benuumaa CKOpOCTH BpalieHWs BUHTA B 3aBHCUMOCTH OT
nuamertpa /[

1, Mm 150 200 250 300 400 500 600

Vs, 00/MuH| 25-150 25-150 25-120 20-120 20-95 20-95 15-75




206

w — KO3 UIIMEHT, YYUTHIBAIOMIMN HAMOJHEHHUE IUIOMIAAMd TMOMEPEYHOro
ceueHus BUHTA, paBHblil 0,2 — 0,40;
K, — k03 dunreHT, 3aBUCSIIMIA OT yIiia HaKJIOHa £ KoHBelepa (Tadu 3.2).

Tabnuua 3.2 Benuunna ko3 ¢unuenra K,

[, rpan 0 5 10 15 20

K, 1,0 0,9 0,8 0,7 0,65

[Tpon3BOANTENLHOCTh BUHTOBBIX KOHBEWEPOB (IIIHEKOB), MPUMEHIEMBIX Ha
AB3, coctaBmsier 10-25 1/4.

HaubGonee »ddexTuBHBIN cnocod TpaHCIOPTUPOBAHUS MUHEPAIBHOIO
MOpOIlIKa — MHEBMATUYECKUH, NadbHOCTh nepeMelenus coctasiusieT 25-500 m o
TOPU3OHTAIM U 10 35 M 1o BepTHKaIU. [IpoW3BOIUTENHHOCTh THEBMATUYECKUX
yCTPOUCTB (3pAuQTHI, a3posxeno0a, MHEBMOIUTATENH ) U3MEHSETCS B Mpeiesiax OT
10 o 100 1/4.

[Ipy TpaHCIOPTHPOBAHWH TMBUICBHIHBIX MAaTEpPHAIOB B TPyOOTPOBOAAX
BO3HMKAaeT CMECh MaTepuana C BO3IyXOM. BecoBas KOHIICHTpamusi cMecu L
IpeCcTaBisieT coO00i OTHOIICHHE Beca TPAHCIIOPTHPYEMOTO MarepHualia K Becy
BO3ayxa. [[si TpaHCTIOPTUPOBAHHUS MHHEPAIBHOTO TIOPOIIKA U [EMEHTa OOBIYHO
HCIIOJIb3YIOT HarHeTaTeJbHbIE CUCTEMbI BBHICOKOTO HaBiieHus (2,5-5ar). B atom
cllyyae 3HA4YeHHE [ MOXXHO OPHEHTHPOBOYHO TIPEACTaBUTh B (QYHKUUU OT
HPUBEICHHON JJTMHBI TPAHCTIOPTUPOBKU.

TaoOmuna 3.3.
L., M 100 200 400 800
M, KT/KT 55 38 25 16

Heob6xoaumplii pacxo Bo3ayxa

M
Q =—"—  mcex (3.12)

3’ 6 ) 7/3 ) lLl
/1€ s — YACJIbHBIN BEC BO3/lyXa JIsl HATHETATEIbHBIX YCTPOUCTB, paBHbIi 1,6-
2,0 xr/™m®,

(3.13)

[To T'OCTy u 3na4yenHuo d MogOUPArOT OSCIIOBHBIC CTABHBIE TPYOHI.

TpebyeMylo IPOM3BOUTENBHOCTL KOMIIpeccopa 17, M3/MUH OnpeesioT 1o
dbopmyie:
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-d
H:”T-KZ-V@O , (3.14)

rie K> — kK0dQQUIMEHT, YYUTHIBAIOMIMKA TOTEPU BO3AyXa B CHCTEME
TpyOONpOBOAOB, paBHbI okoJO 1,1.

Heo0Oxonumyro moutHocTs auratens kommnpeccopa Ny, kBT, onpenenstor no
dbopmyie:
14
o -
60-102-7

rje # — K.IL.JI. KoMmrnpeccopa. Pasnsrii 0,6-0,8.

(3.15)

IIpakTHyeckas padora Ne4.

Pacuem neo6xo0umulx snepzopecypcos 0.1:1 padomot
acghanoemobemonnozo 3asooa.
Pacuem nompebrnocmu napa.

Ha AB3 nap neoOxoaum aisi:

- TOJIOTPEBA OPTAHWYECCKUX BSOKYIIUX B XPAaHUIUIIE (B TOM YHCIIE TIPUSIMKE);
- pacTbUICHHUS TOTLINBA Yepe3 (OPCYyHKH;

- oborpeBa OMTYMOIIPOBOJIOB;

- OTOIUICHUS TTIOMEIIEHUH | TIp.

O6mee koau4ecTBO BoAsHOTO mapa Q kr/4, tpedyemoe misi pabotel AB3,
paBHO

Q:CI1+Q2+C|3+CI4, (4.1)
rae (i — pacxoj napa Ha HarpeB BsSOKYIIMX B XpaHUJIUILIE,
02 — pacxoj mapa JJIsl pacrblJIeHUs TOIIMBa B (DOPCYHKAX;

0z — pacxoj nmapa Ha 060rpeB OUTYMOIIPOBO/IOB;
g4 — pacxoJ mapa Ha OTOILJICHUE.

Pacxoj mapa Ha HarpeB BSDKYIIUX B XPaHIJIHIIE W €T0 MPHSIMKE OyeT.
g, = Q+Q,
1 — -
|
rae Q1, Q2 — pacxox Teruia Ha HarpeB BSDKYIIETO, ONPEIesIeMbI OTICIBHO
IUTS pe3epByapa XpaHWIHINA U MPUSIMKA KKaJI/J;
| — Terutoconepskanue mapa (I = 662 kka/kr = 2800 k/[x npu naBieHuH napa
0,8 MIIa).
Ecnu B cymmibHBIX OapabaHax MaTepuall MOJA0TPEBAOT KUIKAM TOILTUBOM,

pacbUIIEeMBIM Yepe3 GOPCYHKH ¢ TIOMOIIBIO TTapa, TO pacXo/1 Iapa paCCUUTHIBAIOT
o opmyre:

, Kr/4 (4.2)
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g, =q, 'qu "4, , Kr/a (4.3)

rae 0, — yaenbHblid pacxos napa B Kr. [logaBaemoro uepes GpopcyHky, Ha 1kr
M3PacX0J0BAaHHOIO TOIIMBA paBeH B cpeaHeM 0,5-0,6 kr;

11 — dbakTveckasi MpOU3BOIUTEIHBHOCTh CMECUTEIBHBIX YCTAHOBOK, T/4;

Qm — YICNBbHBIA pacxoj TOIUIMBA B KT, HA 1T MPUrOTaBIMBaeMO cMmecH (B
cpeaHeM (, = 8 kr/t).

Pacxon mapa Ha 060rpeB OUTYMOINPOBOIa MOKHO ONPEAETUTH 10 hopmyIie:

0;=9"L | xr/u (4.4)

rae (' - yAenpHBIA pacxon mapa Ha 1 M OUTYyMONpPOBOJA, KOTOPHIN TOJDKEH

obecrieunTh MoABO Teria. PaBHbIi 125-175 kkan/d4;
L — oOmias ayimHa o60rpeBaeMbIX OUTYMOIIPOBOJIOB, M.

3nas oOmmii pacxox mapa Q, ompeaensemoro mo ¢opmyne (4.1),
HeoO0XoAMMast MOBEPXHOCTH MapoBoro Kotia F, onpenensercs mo popmye:

F - Q:_K e (45)

e O — HapolpOU3BOIUTENBHOCT KOTNA, KI/M24;

K1 — KO3 (UIIMEHT, YYUTHIBAIONINNA HEPAaBHOMEPHOCTh MOTpeOieHUus mapa,
paBHbIii 1,2-1,3;

K2 — K03 DUITMEHT, yYUTHIBAIOIIUHI TTOTEPH Tapa, paBubii 1,1-1,15.

[To BeIuMCIEHHOMY 3HauYeHUIO F, MOAOUpaAIOT MapKy U KOJIHMYECTBO KOTJIOB,
noJIb3ysich Tabnuuen 4.1 wim 4.2.

Ta6muma 4.1 — [TapoBbie KOTIIBI

=
2.
(@] [e'e) < 0]
— -~ (@] ~
[Mokazarenu & s & 3 ™~ S .
f < f N < < >
B B -G A
S8 S S = S = &)
= = | 3 o > o =
MaxkcumManbHast
HapOIPOH3BOUTEILHOCTD, KI/4:
MIPH €CTECTBEHHOM TSTE 200 300 | 350 |450 550 | 675 400
» IyThe 300 450 | 500 | 800 700 | 1000 | 700
Pabouee nasiaenue, MIla 0,8 0,8 0,8 0,8 0,8 0,8 0,8
ILnoma, , TCIVIOOTAAIOMCH 10 19 | 153 |19 | 23-28 |22 | 35-40 | 15,7
HOBEPXHOCTH, M
2 v
Cbem mapa ¢ 1 M7 TeMOOTIAOMERH 17 55 | 17.55| 17.25 25-40 | 17-25 40 | 25-40
HIOBEPXHOCTH, KI/4
Macca koTia, Kr 2300 2765 | 3800 | 3800 | 3124 | 2700 | 2140

B HEKOTOpBIX ciydasX Ipu MajbIX IUIOMAISIX TEMIOOTAAOIIEN TOBEPXHOCTU
HarpeBaTeIbHbIX YCTPOWCTB MCIOJB3YIOT MEPEABUKHBIE ITapOBbIE KOTIBI —
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napooOpasoBarenu (tabnuna 4.2), HO ans8 crauuoHapHbix AbB3  Oonee
1eIecoo0pa3Ho MPUMEHEHHE TapOBbIX KOTJIOB (Tabmuia 4.1).

Tabmuma 4.2 — [TapooOpazoBaTenun

[TokazaTenu J1-563 J1-534
J1-163b (11C-19) J-563A (JIC-20)
[Taponpon3BOIUTETHLHOCTD, KI/4 500 10 690 10 690 10 690
JlaBnenue napa, MITA 0,8 1,0 1,0 1,0
Bnaxnocts napa, % 5) 5 5 5
["'eomeTpuyeckasi BMECTUMOCTB KOTIIA, JI - 1010 1010 1010
OO0BbeM BOJBI B KOTIIE, JI 640 900 900 900
[loma e MOBEpXHOCTH HArpeBa, M2 12,5 14,4 14,4 14,4
BMeCTHMOCTD TOTIKH, M° - 0,2 0,2 0,2
TommBo MoTopHoe€ + KepOoCHH B COOTHOLIEHUH OT 1:2
mo 1:3
JlaBnieaune TomuBa, MITA 0,8 1-1,5 ‘ 1-1,5 1-1,5
Pacxonx TonnmBa Ha 1 Kr mapa, Kr/Kr 1o 0,085
BwmecTtumMocTh TOIIIMBHOTO Oaka, J1 - 320 320 -
BHUTATENb MPUBOJIA BCIIOMOTATENbHBIX DIJIEKTPOABUTATEITD
ﬁexaHI/ISMOB b Ausenbipie YJI-1 AOZ-BIi-Z
MoiHocTh, KBT 3 3 3 3
YacToTa BpalleHus, ¢ 50 50 50 50
Pama u xomoBas yacTh Pama-
OIHOOCHEBIE THEBMOIIIACCHU
caja3ku
["abapuTHbIE pa3Mepbl, MM:
JUTMHA 4500 4250 4250 3250
ITUPHUHA 2100 2100 2100 1550
BBLICOTA 2050 2250 2250 1700
Macca, xr 2600 2600 2585 2100

Pacuem nompebrnocmu 6 anexkmposnepeuu na Ab3.

Onextposneprusi Ha Ab3 pacxomyercs Ha CWIOBBIE TOTpEOUTENH
(cymunbHble OapabaHbl, CMECUTENH, KOMIIPECCOpHAsi CTaHIMs, KOTEeIbHas,
OUYHCTHBIE YCTPONCTBA OT BHIOPOCOB MBIJIM U Ta30B, TPAHCIOPTHBIC JMHUK);
BHYTPEHHEE OCBEUICHUE 3JaHU; HAPYKHOE OCBEIIEHHWE MECT IPOU3BOJICTBA
paboT, CKIIaJ0B, MOABO3HBIX MyTel u Tepputopuu AB3.

[TorpebHast smekTprdeckas MOIIHOCTH P nns AB3 BeumcisgeTcs mo
dbopmyie:

Kl ’ Z P c
ZP:a'(TS%—FKZ'ZPeo—FKB'ZPHo) kBt (4.6)

rae o — KO3 PUIMEHT, yIUTHIBAIONTAN TOTEPH MOITHOCTH B 3aBUCHMOCTH OT
Hanpsixenus cetu (o = 1,05...1,10);
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2P, — cyMMa HOMHHQJIbHBIX MOIIHOCTEM BCEX CUJIOBBIX YCTAHOBOK IIPHU
YCJIOBUM BO3MOXKHOT'O COBIIaICHUSA BO BPEMs UX JKCIUTyaTaluu, KBT;

YP,, — o0mas MOIIHOCTh OCBETHTEIbHBIX MPUOOPOB BHYTPEHHETO
OCBeIICHUS, KBT;

YP,, — 00111ast MOIITHOCTb OCBETUTENIbHBIX IPUOOPOB HAPYKHOTO OCBELIEHUS,
KBT;

;
Ki, K>, K3 — COOTBETCTBEHHO KO3(P(UIMEHTHI CHPOCOB, YUUTHIBAIOIIUE
HEeCOBIaIeHNe Harpy3ok notpedureneii: K1 = 0,5; K»=0,8; K3 =1,0;

coSp1 — KOA(PPUIMEHT MOIIHOCTH, 3aBUCSIIUNA OT 3arpy3Kd CHIIOBBIX
notpedureneit (cospr = 0,6...0,7).

MoIHOCTH arperaToB cMecuTenabHOoro obGopyaoBaHus Ha npumepe OAO
«Kpeamam» (Ykpauna) npuBenieHsl B tadmuie 4.3.
Tabnuua 4.3 — MOIHOCTB arperaToB CMECUTENLHOTO 000pYy10BaHUS

Tun ycTaHOBKH JC-158 J1C-185 J1C-168 KJIM-201

[Tpon3BOAUTENLHOCTD T/4 1(')1p1/1 BAGKHOCTH 56 160 110
MUHEpaJIbHBIX MaTepuaioB 5%

VnensHast MOIHOCTE, KBT 195 215 420 330

[Ipumeudanue: ykazaHa TOJIbKO CUJIOBAsi MOITHOCTh O€3 ydeTa JIeKTpoHarpeBaTeieH.

MOITHOCTh  CHUJIOBBIX YCTAaHOBOK XP. BBIUHCISIOT CYMMHPOBAaHHEM
IPOM3BEACHHUH KojudecTBa (N) KaKA0ro BHaa 000pYIOBAHHUS HAa €0 MOIIHOCTb.
Jlns cMecuTenei mpuMeHsIoT GopMyITy:

2P =n-P,+n-P,  Br (4.7)

OH
re N — KOJIMYECTBO CMECUTENIEN JaHHOTO THUIIA;
P,y —ycTaHOBIIEHHAsA MOIIHOCTb 3JIEKTPOJBUTATENIEH HA JAHHOM CMECUTEIE,
kBT;
P,, — ycTaHOBIIEHHAs: MOIITHOCTH AJIEKTPOHATpeBaTene, KBT.
3nauenus P,yu P,, 0epyTcs U3 ClpaBOYHUKOB.

HUroroBas ¢opma pacuera i Oojee MOAPOOHOTO  OMNpeACICHUS
noTpeOIIeMO JIEKTPOIHEPT U IIPUBEICHA B Tabyumiie 4.4.
Tabnuna 4.4 — MOIHOCT arperaToB CMECHTEILHOTO 000pYyI0BaHUS

VY aenpHas
. Enunuia CymmapHas
HaumenoBanue notpebureneit KonnuecTBo | MOLIHOCTH
U3MEpEHUs MOIIIHOCTh
el. u3M., KBt
Cunossie notpeburenu (Pe)
- CYIIUJIbHBIN OapabaH IIT.
- CMECUTEJIH:
JIC-158 T
- KOMIIPECCOp 7Sl CKATOro BO3AyXa IIT.
- OUTYMHBII Hacoc IIT.
- KOHBeMepHas JINHUS IIT.

Hroro P.=
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BuyTtpeHnHee ocBenieHHE OBITOBBIX 100 M2
nomerneHuii (Pe,)

Uroro P, =

HapyxHoe ocBelieHue 30H 100 M2
POM3BOJICTBA paboT, mpoe3nioB (P.,)

Hroro P, =

Bcero 2P =

Pacuem nompebrnocmu 6 corcamom 6o3zoyxe.

Ha AB3 cxxatblil BO3ayX MCHOIB3YETCS: ISl paclblUIeHUs dyepe3 pOopCyHKu
TOTUIMBA;  pabOThl  MHEBMATHUYECKUX  HUHCTPYMEHTOB,  TPaHCHOPTUPOBKHU
MUHEPaJIBLHOTO MOPOIIIKA.

O6uiee KOJIMUECTBO CKATOrO BO3AyXa Ve MS/MHUH, HEOOXOAUMOIO s
pabotsl AB3 cocTaBsier:

V. =V, +V, +V; (4.8)

rae Vi — pacxoj Bo3/ayxa Ha paciblIeHHe TOIUIMBA uyepe3 (POPCyHKHU;
V> — pacxon Bo3myxa Juisi paOOThl THEBMATUYECKUX HHCTPYMEHTOB;
V3 — pacxon Bo3yxa Jisl TPaHCIIOPTUPOBKU MUHEPATLHOTO TTOPOIIIKA.

3HaveHue Vi MOXKHO BBIYUCITUTH 110 (hOpMYyJIE:

1
V, = %Zn -V, q, K | kr/u (4.9)

3 ma lxr Tomnmea, pasHbIi 0,7-

rae Vi — yHenpHBIA pacxojl BO3AyXa M
1,0 M3/k;

N — KOJIMYECTBO (POPCYHOK Pa3HOTO THIIA,;

Qs — pacxo] ToruBa GOpPCYHKOM JAaHHOTO TUIA, KI/4;

K — k03¢ purmeHT oqHOBpeMEHHOCTH paboThl (HOPCYHOK:

npu 2 popcynkax K = 1,0;

npu 3 popcynkax K = 0,90;

npu 4 popcynkax K = 0,85;

npu 5 popcynkax K = 0,82,

PacueTHBI pacxoil BO3AyXa JUIsl paOOThl MHEBMOMHCTPYMEHTOB Vo=V,
M®/MUH, ONpeieNaT o Gpopmye:

V,=n.q,-K;-K,, (4.10)

311eCh (,— HOPMATHUBHBIN PACcX0]l BO3AyXa JJIsl IPUHATOTO THIIA MHCTPYMEHTA,
HICIIOJIB3YIOLIETO CHKATBIM BO3IYX, MY/ MUH;

Ki— xodpduiineHT, y4YHTHIBAIOIMHWA TOTEPU BO3AyXa IS TMPUHSITOTO
uHctpymenta (K1 = 1,6...1,7);

K>—  xoaddunment,  yuYUTHIBAOIMIAA  OJHOBPEMEHHOCTH  PabOTHI
uHctpymentoB (K> =1,00...0,70). Yem Oomnbiie OJXHOBpPEMEHHO paboTaer
WHCTPYMEHTOB TE€M MEHbIIEe BennanHa Ko.
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JuameTtp TpyOOmpoBoIa, MOIAIOIIETO BO3AYX, ONPEACTSAIOT o popMyie:
d=318-V,,cu (4.11)

rae V,— KOJIMYECTBO CXKATOrO BO3/yXa, MOAABAEMOro MO TpyOONpoBOAY,
3
M°/MHUH.

PacueTHBII CyMMapHBIi pacXoJl C’KaToro Bo3lyXa M>/MUH paBeH

V,=V,-K,, (4.12)

rae K, — ko3ppuuueHT, yuuThIBalOIUi MOTEPU BO3yXa B KOMIIpECCOpe U
TpyOonpoBoje, paBubIii 1,4-1,5.

Pacuem nompebrnocmu 6 6ooe.

Ha AB3 Bozna pacxoayercst Ha pa3au4yHble HYKJIbI:
- XO35UCTBCHHO-TTUThEBAs ((1);

- ObITOBBIC ((2);

- IPOM3BOJICTBCHHBIC ((3);

- IPOTUBOMIOXKAPHBIC ((a).

OOt pacxo BOJbI 332 CMEHY COCTAaBIISICT:

Q=0,+0,+0;+0, (4.13)

CmenHast ToTpeOHOCTD B BOZE (J1) HA X035 CTBEHHO-TTUTHEBBIE HYK/Ibl paBHA
qg,=P-n-K, , (4.14)
rjae P— xonn4yecTBO paOOTHUKOB Ha 3aBOJIC;

N — HOpMa MOTPEOHOCTH B BOJIE€ HA XO3SHUCTBEHHO-TIMTHEBBIE HYXIbl Ha
OJIHOTO pabOTHUKA, TpUHUMAaeMas 25 J1 B CMEHY;

K, — ko3 dunmeHT HepaBHOMEPHOCTH BOJOTIOTPEOICHNUS, PaBHBIN 3.

Pacxo BobI Ha OBITOBBIE HYX/IbI OIPEIENAETCS 110 GOpMYyJIE:
g,=m-n+m,-n,, (4.15)
rac m]_, m2— COOTBCTCTBCHHO KOJIMYECCTBO KpaHOB nu ,Z[yHIeBLIX CeTOK;

Ny — HOpMa BOJIbI HA OAWH KpaH, paBHas 180-20011 B cmeHy;
N2 — HOpMa BOJIbI HA OJIHY CETKY Jyllia, paBHas 37511 B CMEHY.

Pacxon Boabl Ha MpOU3BOACTBEHHBIE HYXbI ((3) COCTOUT M3 PacxoJloB Ha
MPOMBIBKY KaMEHHbIX MarepuaioB (Vi), MOJIUBKY TEPPUTOPUH C UEIBIO
obecnbiieBanus (Vz), mpurorosieHus sMmyibenit (V3), Mmoliky mammmH (Va).

O =V +V, +V; +V, (4.16)

Pacxon Vi onpenensercs no gpopmyie:

Vl - Vl ) qCM ) a/cm (417)
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T71€ V1 — yIeIbHBIN PACXOJ BOABL, JI, Ha MPOIUBKY 1 M3 KaMEHHOro MaTepHana,
KOTOPBIN B 3aBUCUMOCTH OT CTEIICHH 3arpsA3HEHUs MaTepuasa usmensercs ot 1000
10 3000 51/m3;

(e — YCTaHOBKH IO MPOMBIBKE KAMEHHOTO MaTEpHala, M° B CMEHY.

Pacxon Boawl Ha monuBKy Tepputopun Ab3 onpenensitor no Gpopmysie:

P
V2 =S-— ,/em (4.18)
m

rjae M—4ucio pabouyrx CMEH B CyTKax;
S — oaap, NojIeKamas MmoJuBKe, M
P — HOpPMa TIOJIUBKH, 11 Ha 1M? TeppPUTOPUM B CYTKH, paBHas 1,5-4 n/m?.

2.
’

Pacxo1 BO/IbI Ha IPUTOTOBJICHUE AMYJILCHI
Vo =V;-0Q, , n/em (4.19)
e V3 — pacxo/ BOJIbI, JI, Ha IPUTOTOBJICHHE 1 T IMYJILCHH, PABHBIHN B CPEeIHEM

500-700 n/t;

(> — IpOU3BOJUTECIBHOCTD SMYHLCHOHHOﬁ YCTAaHOBKH, T B CMCHY.

Pacxon Bogbl Ha MOMKY aBTOMOOMIIEH OnpeenstoT no Gopmyre:

V,=V,-N  gem (4.20)
r7e V3 — HOpMa pacxojia BOJbl Ha MOMKY OHOTO aBTOMOOMJIA, paBHas 5011 B
CYTKH;

N — KOTH4YeCTBO OOMBIBA€MBIX aBTOMOOHMIICH.

Pacxon BOIbl Ha TPOTHUBONOXKAPHBIE HYXAbl B JIMTPAX 3a CMEHY IS
MPOU3BOJACTBEHHBIX MPEANPUATHN C Muiomaaslo Tepputopun Menee 100 ra
ONPENEIAI0T, CYUTasA, YTO HAa TEPPUTOPUU MPEANPUATHS B TEUCHUU CMEHBI HE
MOKET BO3HHMKHYTH Oo0Jee OJHOTO TOXKapa, NpUYeM IMOXKap JOJIKEH ObITh
JUKBUIUPOBAH 3a BpeMs He Ooiiee 3 d.

[Ipu Takux pgomymnieHUsX TpeOyeMbli HOPMATHBHBIM pPAacxXxoj BOJLI Ha
TyIlIEHHWEe Tokapa cocrtaBiseT Si/c. CremoBaTeNnbHO, OOIMMNA pacxoa BOJBI Ha

TYIICHHC I10Kapa COCTABUT
Gs = 3-3600-5 = 54000 1/cM (4.21)

[Tocne ycTaHOBIEHHS CYMMapHOTO Pacxoa BOJBI BBIUHUCIISIIOT PACYETHBIN

pacxon:
o - Q-K,-K,
7 3600-T

rae Ki — xoaddumeHnT HepaBHOMEPHOCTH BOJOTOTPEOJICHUS B TCUCHUH
CMeHBI, paBHbIH 1,1-1,6;
K> — ko3 purmeHT, yauThIBalOmMuiA yTeUKy BOJbI, paBHbIN 1,15-1,25;

, /e (4.22)
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T— MMPOAOIZKUTCIIBHOCTE CMCHEI, Y.

[lo Benmumne Q, ompenensrOT HEOOXOAUMBIA HUAMETP BOAOIPOBOJHOIO

KOJIJICKTOPA'

4-Q,

= » M

7-1000-V

rae V — CKopocTh TeueHus BOJIbI B TpyOax, paBHas 101,5 m/cek.

IIpakTuyeckas padora NeS.

(4.23)

Pacyer OeToHOCMecHTEIBbHOIO Hexa. CTaTUCTHYECKU KOHTPOJIb

NPOYHOCTH OeToHA.

Pacuem 6emonocmecumenvrozo yexa.

[Ipyu npumeHeHHH OETOHOCMECUTENBHBIX II€XOB CJEAYEeT COOJI0IaTh

TEXHOJIOTMUECKUEe HOpMBI (Tabnuua 5.1).

Tabmuma 5.1- Hekotopele mMmokaszateJm HOPM  TEXHOJIOTHYECKOTO

IMPOCKTUPOBAHUSA OCTOHOCMECHUTEIILHBIX OCXO0B

[loka3zarenu Hopwmpbi
1. PacuetrHoe umcino 3amMecoB B 14 (IUIOTHBIE 3amOIHUTEINH,
aBTOMATHUYECKOE JI03UPOBAHUE COCTABIISIIOIINX ):
mist  OETOHHBIX ~ (PKECTKMX M TOJBMXKHBIX)  CMeceH,
PUTOTABINBAEMBIX B CMECUTEIISX MPUHYIUTEIBHOTO IEUCTBUA. | 35
st OGTOHHBIX CMECEH, MPHUTrOTaBIMBAEMBIX B CMECHUTEISAX
IPaBUTAIIMOHHOTO JCHCTBUSA:
npu o0beme roToBoro 3ameca 500 1 1 MeHee:
— MOJABWXKHOCTHIO 1...4 cM 25
—  IOIBMXKHOCTBIO 5...9 cM 27
— MOABM>KHOCTBIO 10 cM 30
npu 00beMe roToBoro 3ameca 6omee 500 m:

- IMOABM)KHOCTBIO 1...4 cM 20
— HOJABUAKHOCTBIO 5...9 cM 22
— MOABM>KHOCTBIO 10 cM 25

JUIS PACTBOPHBIX CMECEH. 25
2. KoaduuueHt Boixoa cmecel (B IJIOTHOM TEJIE):
OCTOHHBIX TSKENBIX M JIETKUX (JJ11 KOHCTPYKITMOHHOTO OetoHa) | 0,67
JerKkux (J1s1 TeTIOU30JIAIIMOHHOTO OETOHA) 0,75
PaCTBOPHBIX 0,8
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3.3anac MaTepHuasoB B paCXOAHBIX OyYHKepax, 4

3aMOJTHUTEIIEN 1...2
HeEMEHTA 2...3
4...5

pabouero pacTBopa 100aBKU

[Ipou3BOAUTENBHOCTh OETOHOCMECUTENBHBIX 11€X0B cocTaBisieT 40...320
TBIC. M°> GETOHHOI CMECH B TO/I.

CMmecutenbHble MallMHbl O€TOHOCMECUTENBHBIX LIEXOB MOAPA3JIEAIOT Ha
MAalINHBI IEPUOIUYECKOTO (IIUKINYECKOT0) U HEMPEPHIBHOTO JIEUCTBHUS.

[lo cnocoOy mnepemMemMBaHus MaTepUATOB MX MOAPA3ACISIIOT Ha
IPaBUTALIMOHHBIE OETOHOCMECHUTENH, B KOTOPBIX MEpPEeMEIIMBAHUE MPOUCXOIUT
pyu CBOOOHOM MAJICHUU MAaTEPUATIOB, U C MPUHYAUTEIbHBIM MEPEMEIINBAHUEM.

[IpousBoauTenbHOCTs  (M3/4)  GeToHOCMecUTeNnell  HEepPUOAUYECKOTO
JEUCTBUA:

7= V,-p-n-K,
1000 ’
rie Vs — BMECTUTEIBHOCTh CMECHTEIBLHOTO OapabaHa 1o 3arpyske, J;
[— koa(punueHT Bpixoaa OETOHHON CMECH;
N — gucio 3amecoB B | yac;
Kn — koadpunment ucrnonp3oBanus oetonocmecurens (K,=0,91).

(5.1)

O6BeM rotoBoro 3ameca (J1) 6ETOHHON CMeCH:
Vo =V5- B
Ywucno 3amecoB B | yac:

N 3600
ty :
riae ty — BpeMs HukIiIa (Bpemsi, 3aTpauuBaeMoe Ha 3arpy3Ky, epeMelIuBaHue
U BBITPY3KY OJIHOM mopIuu (3aMeca) cMecH, C.
[TpomOMKUTETLHOCT, CMCIIMBAHUSI OCTOHHOM CMECH Ha pa3IdYHBIX
3aI0JIHUTEIISAX MTPUBEICHHBIX B Tabaumax 5.2, 5.3 u 5.4.

Tabnmuna 5.2 — Haumensinas TPOJOIDKUTENBHOCTh (C) CMEIIMBaHUS
OCTOHHOI CMeCH Ha TOPUCTHIX 3AIMOJIHUTENSAX B CMECUTENSX MPUHYIUTEIHLHOTO
JNEUCTBUS

O6mem rotoBoro | CpejHss MIOTHOCTL OETOHA, KI/M>

3amMeca OETOHHOU

Bomee 1700 1400-1700 1000-1400 1000 u meHee
cMecH, JI
500 1 MmeHee 105 120 150 180
500...1000 120 150 180 210

Bbonee 1000 150 180 210 240
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Tabmuma 5.3 — HaumeHblias TPOJOIKUTENBHOCTh (C) CMEIIUBAHUS
OETOHHOM CMECH Ha MJIOTHBIX 3aMOJHUTEISX
Cwmecurenun
O6beM roToBOro 3ameca ['paBUTAlIMOHHBIC MPU
. [IpuHyIUTENBHOTO
OCTOHHOI CMECH, JI MTOJIBU’KHOCTH, CM .
JEeUCTBUS
3...8 bonee 8
500 u meHee 75 60 50
Bonee 500 120 90 50

Tabmuma 5.4 — OpueHTUPOBOYHOE BpeMsl CMEIIMBAHUS M€CUYaHO-0€TOHHOM
cMecu

Bpewms cMmemuBanus cMmecu, ¢, Ipu
O0Onem 3ameca, 1 Z[;ﬂBH)KHOI/I cmecu 2...8 KeetkoeT 20. .60 o
I1o 400 90 120
400...800 120 150
800...1200 150 180

Yucno 3amecoB B 1 yac JOJIDKHO OBITH HEe OoJice pacdCTHOr O 4rcjia 3aMCCOB,

PEKOMEHTyeMOTO HOpMaMu TEXHOJIOTHYECKOTO IPOCKTUPOBAHUS
0EeTOHOCMECHUTEIIbHBIX 11eX0B (Tabuima 5.1).

["otoBast Mpou3BOAUTENBHOCTH 1IeXa C 0ETOHOCMECUTEISIMU TIEPUOIUUECKOTO
JICHUCTBUS

_ PV, -m-n-K,
‘ 1000 ’ (5.2)

rze N — 9gucio 3amecoB B 1 yac;

P — rogoBoii ¢hoH BpeMeHH, U;

V5. — 00bEM TOTOBOIO 3aMeca OETOHHOM cMecH, JI;
M — KOJIMYECTBO OETOHOCMECHUTEIIEH

1000- 17,
M= 5.3)
PV, K ®.
3nech K — kK03 (HUIIMEHT MCIIONB30BAHUSI CMECUTENICH BO BPEMEHHU, PaBHBIM
0,8.

KonudectBo GeroHOoCcMecuTeneld, HEOOXOMUMOE JUTsl BBITOJTHEHHS TOJ0BOU
MporpaMmbl 3aBoja (WM 1ieXa) onpeaensieTcs no popmyie:

B I1,-K - K » 5.0
B ) 5.4
K -K,-n-y-Q-y
rae /1. — rogoBas NpoOU3BOIUTEIHHOCTD 1I€Xa (3aBoj1a), me:
K, — ko3 duimenT, yuuTbiBaronuii notepu 6€ToHHOM, Mecu, paseH 1,05;




217

K, — koadpdunmenT pesepsa npoussoctsa (K,=1,15);

K1 — koappunrienT ucnonb3zoBanus paboyero BpeMenu B cMeny, K1=0,95;

K> — ko3¢ dunmeHT ucnoib3oBaHus rojoBoro (Gonma padbouero BpeMeHH,
K>»=0,9;

w— KO3 PUIMEHT, YUUTHIBAIOIINI HEpaBHOMEPHOCTh noTpednenus, y=0,8.

OOGBIYHO MPUHUMAIOT 2...4 OETOHOCMECUTEIIS.
Pacxon maTtepuana Ha 3aMec IEMEHTOOETOHHOU cMecu V5 OTIpeensieTcs o

dbopmyie:
V., [ p

Vie =000 - (5:5)

rae V., — nacropTHas eMKOCTb cMecuTens (M, 11);

L] — pacyeTHBI! pacxo IIeMEHTa, KI/M>;

- K03 PUIMEHT BbIX0/1a OETOHHON CMECH.

KoadpunmenT Beixona 6eToHHOM cMecH ompeensercs no Gopmyiie:

= , (5.6)
V,+V,+V,

rae Vg. — 00beM roToBOI OETOHHOM CMECH, JI;

V4, V., Viy— COOTBETCTBEHHO 00BEMBI LIEMEHTA, I1eCKa U IM1e0HS, JI.

[Ipu Gonpmux 3HadeHusx L (okono 0,8...0,9) HEoOXOAUMO YMEHbBIATh
JIO3UPOBKY KOMMOHEHTOB cMecu Ha 10...20% c 1eiapi0 MOBBIIMIEHUS KadyecTB
nepememuBanus. Ilpu  ompeneneHWH  MPOU3BOAMTENBHOCTH UM 3arpy3Ku
OeToHOCMECHUTENSI HEOOXOJMMO YYUTHIBATh 3HaueHue L.

[Ipy Ha3HayeHWH [O3UPOBOK MATEPHATIOB YUYHUTHIBAIOT (DAKTUUECKYIO
BJIQKHOCTh KOMIIOHCHTOB, YyMEHbBIIAs JO3UPOBKY Bojbl (B’) Ha o0beM
coJieprKalleics B 3aMOJIHUTENSAX BIIary.

B'=B,+B,,

rae By, B, — COOTBETCTBEHHO BIAKHOCTH I1I€OHS U MecKa.

TouHOCTH HO3MPOBaHUS KOMIIOHEHTOB CMECHU: JIJIsl 3anofHuTeneit + 2%, s
LeMeHTa, 100aBOK U Boabl + 1%.

[lokazatenem KadecTBa TeEpEeMENIMBAHHUS OCTOHHONW CMECHU SBIACTCA
OJTHOPOJTHOCTH, KOTOpasi OMpEENSETCS MOKPBIM PAacCCEBOM HABECOK OETOHHOU
CMECH, OTOOpaHHBIX W3 PA3HBIX YYaCTKOB 3aMeca WM U3 Pa3UYHBIX 3aMECOB.
[Ipounocts OeToHa W KOXGOUIMEHT ee Bapuallid TaKXKe XapaKTepu3yeT
OJTHOPOJTHOCTh TEPEMEIIUBAHUS TPH OJWHAKOBBIX YCJIOBHUSIX YIUIOTHEHUS U
TBEPICHUS 00Pa3IOB.

Cmamucmuyueckuti KOHMPOJib NPOYHOCMU Oem OHa.

B mpaktuke mnpuMeHsieTcsi mMpOCTOi Crmoco0d ompeneseHUusT MPOYHOCTH C

WCIIOJIb30BAaHUEM YIIbTPa3ByKa. DKCIEPUMEHTAILHO YCTAHOBIECHO, YTO CKOPOCTH
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yinbTpa3Byka (Vy;) CYHIECTBEHHO 3aBHUCUT OT KPYIHOCTH 3allOJHUTENS JAHHOIO
OeToHa.

CTposIT Cepui0 3KCIEePUMEHTAIBLHBIX KpUBBIX Rog = f(Vy;) mns pazmmunbix
COCTaBOB OETOHOB M KPYNHOCTU 3alOJIHUTENS, 1O KOTOPBIM, HCXOId W3
3aMepEeHHON Vy;, BBIYUCISAIOT MPOYHOCTh OE€TOHA Rog TOTOBBIX U3EIIHM.

[Ipu koHTpOJE MNPOYHOCTH OETOHA BBIUUCIAIOT Takke KOIPUIUEHT
HEOJTHOPOAHOCTU MPOYHOCTU u3aenus K,

R,-3-0
K =—F—, (5.7)
Rog

raeR.,—cpenusis  apudmernyeckas MPOYHOCTH OeToOHAa Ha  CHKaTHe,
omnpejensemMas Ipy YUcie UCIBITAHUNA JAaHHOW mapTuu N,

O0—CpPETHEKBAIPATUYHOE OTKJIOHEHHE.

Benuuuna conpenensercs no ¢popmyne:

Z(Ri — Ri )2
o= : (5.8)
n-1

31€Ch Ri —IIPOYHOCTb OetoHa KaXXJa01ro us n 06p2131IOB;

R;—cpenneapudmeTHIecKas MpOYHOCTh 00Pa3IOB U3 1T U3MEPEHHUI.
3HavueHUe BEeTUYUHBI KOdhPuImeHTa HeoJHOPOIHOCTH K, TOMKHO OBITH HE
umxke 0,75.

IIpakTuueckasi padora Ne6.

Pacuem cknaockoz2o xo3aiicmea u 6Hympu3aeo00ckoz2o mpancnopma Ab3
u I1b3.

[IpoekT CKIIaACKOTOo X0351CTBA MAaTEPUATIOB BKIIFOUYAET:

- pacyeThl 3a1acoB XpaHEHHS;

- OIIpeEIE€HUE TJIOMIAIN CKIA0B;

- 000CHOBaHKE CITOCOOOB MOTPY30YHO-PA3TPY30YHBIX PaOOT.

PaznuuaroTr Tpu BuIa 3amaca MaTepualioB: MUHUMAJIBHBIN, MAKCUMAJIbBHBIA U
1S 4%111%178

MunvmanbHblil (HeCHM>KaeMblil) 3amac Vmin — 3TO TaKoe KOJIUYECTBO
XpaHUMBIX MaTE€pUalioB, KOTOPOro TOCTATOYHO ISl BEJAEHHUS CTPOUTENIbCTBA C
3aIaHHBIMHU TEMIIAMH B TE€YEHUU CTPOUTEIBHOIO CE30HA. DTOT 3amac ONpeesaoT
o hopmyiie:

Vmin =n-p 'Kn ’ (6.1)

rae Kn — koahpunuenT, yauThIBaAOMNN MTOTEPU MaTepuaia Mpyu XpaHCHUH,
MoTpy3Ke U pasrpyske, pasabiid 1,01-1,02;
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N — MUHUMaJlbHAs HOpPMa 3amacoB XpAaHEHHWs MarepuaioB (B JAHSX),
NpUHUMaeMasi B 3aBUCMMOCTH OT BHJAa MaTepuala U YCJIOBHI JOCTaBKU €ro Ha
CTPOMTEILCTBO (CM. Tabmuiy 6.1);

P — CYyTOYHBIH (CMEHHBII) Pacxo/] JaHHOTO MaTepuaia, T Ui M°,

pe (6.2)
A,
rae V — cymmapHasi moTpeOHOCTh KaXKJIOr0 Marepuajia 3a CTPOUTEIbHBIN
CE30H;
/[, — anucno pabouux THEW B CTPOUTEILHOM CE30HE.

Tabnuua 6.1 — Bennunna MUHUMaIbHOM HOPMBI 3am1aca MaTEpPUAIIOB N

JOCTAaBIISIOTCS TPAHCIIOPTOM

HaUMEHOBAHHME MaTEPHAJIOB s~ ABTOMOOWJIBHBIM Ha PACCTOSIHUC
6omee 50 km 1o 50 km

o6utym, OUTyMHBIE

IMYJILCUH, apMaTypa, 9530 15-20 12

JICCHBIC MaTepHaJIbI,

XUMHAYECKHE JOOABKHU

[IEMEHT, MUHEPATbHBII

MOPOIIIOK, U3BECTh, CTeKIIO, | 20-25 10-15 8-12

METaJUTOKOHCTPYKITHH

meOeHb, TPABH, MTECOK,

1uIaK, KUpnud, cOOpHbBIC 15-20 7-12 5-10

’KeJe300e TOHHEIC

KOHCTPYKITUH

MakcumanbHbiil 3anmac Vmax — 3TO MpeaenbHOE KOJIMYECTBO MAaTepHAIOB,
KOTOPOE MOXHO (JIOIyCTHMO) XpaHUTh Ha CKJIaJax, ompeaessercs mo gopmyne:

Vi, =V, -m-K,_ , (6.3)

rae Vo — o61mast noTpeOHOCTh B JAHHOM MaTepuaje Ha CTPOUTETbHBIN CEe30H
M — MakcUMabHasi HOpMa XpaHEHHUs MaTepPUaJIOB, IPUHUMACTCS

- IUIsL IPUBO3HBIX KaMEHHBIX MaTepuaioB (mebdenn) — 0,3;

- IpU COOCTBEHHOM 3aroToBKe (TMecok, rpaBuit) — 0,5;

- ISl IOPOIIKOOOPa3HbIX (IIEMEHT, H3BECTh, MUHEPAILHBIN TIOpoIiok) — 0,15;

- JKUJKAX OPTraHUYECKUX BsOKyIux (outym) — 0,3.

Texymuii 3anac Vr — XapakTepu3yeT KOJMYECTBO XPAaHUMOIO B JaHHBIN
MOMEHT MaTepuaia. OueBUAHO, UYTO

Viin < V1< Vimax

[Tocne onpeneneHust Vimin 1 Vimax, BBIYUCIAIOT TpeOyeMble TUIOMIAAN CKIaI0B.
Kak mpaBuno, ux ompeaensioT B pacueTe Ha MAaKCUMAJbHBIN 3amac XpaHEHHs
MatepraioB (Vimax).
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IIpu xpaHeHuu 1eOHsA, TpaBHsl, IECKa, LUIAKA OTKPBITBIM CIIOCOOOM
TIOJIE3HYIO ILIOINAb CKIAA0B S, , M? BEMUCIIAIOT 10 (OpMyIIE:

5, = Yma K (6.4)

rae Vmax — MakCHUMAaJbHBIH 3amac MaTepuana, M>,
K — ko3 duiiueHT, yauThIBalonMi yCTOMUMBOCTS 1mITadens, paBubii 1,2 —1,4;
h — BeIcOTa mITA0OEINS, M.

[Ipu xpaHeHUM MaTepuanoB (KpOME OPraHUYECKH BSIKYILIMX), B 3aKPBITHIX
CKJIa/ax (WM [OJl HAaBECOM) OJIe3Has IJIOLAAb, OIPEeNseTcs o Gpopmye:

g — Ymax (6.5)

rae N — mpefenbHOE KONMYECTBO MAaTepHana, yKIaablBaeMoro Ha 1 m?
noJie3Hou riomaau ckiaaga. OpHEeHTUPOBOYHBIE 3HaueHHUsT N (B TOHHAX)
npuBeeHbI B Tabnuie 6.2.

Tabnuna 6.2 — 3HaueHus N ¢ y4eTOM XpaHEHUs

BUJI MaTepHaJia ¥ YCIOBUsS €r0 XpaHEHUs n,
MUHEpaJIbHBIA MOPOIIOK, IEMEHT (XpaHEHHE
HaBAJIOM) 2-3
TO €, B CHJIOCAx no 15-20
MpY XpaHEHUH U3BECTH HABAJIOM 1o 2,5
apMmaTypHas cTajib B OyxTax 1,2
MPYTKOBAs CTajb 4,0
IBeJIepa, IBYTaBPhI 1,0
YTOJIKH 2,5
PYJIOHHBIE MaTE€pUAIIbI 110 30 pysIOHOB

Ha Tepputopuu CKjIaJ0B YCTPaWBaIOT MPOC3/bI JJIs TPAHCIIOPTA, HMPOXOIBI,
CITy’)kKCOHBIC TIOMEIICHHUS, POTUBOIOKAPHBIC pa3pbiBel W Jp. [losTOMy oOIIas
TUIOIIA b CKJIAIOB So MPEBBIIIAET €0 MOJE3HYIO TUIOMAIb Sp.

S,=a-S,, (6.6)

rae o — KOd(O(UIMEHT, YYUTHIBAIOIINN JOMOIHUTENIbHYIO IJIOMIAb; OH
paBeH: ISl OTKPHITBIX cKimamoB 1,2-1,3; OyHKepHBIX M CHIOCHBIX 1,3-1,4;
yHUBepcanbHbIX 1,5-1,7.

MuHuManbHasi [MHUPUHA TPOE3AOB MPUHUMAETCS paBHOW TrabapUTHOU
IIUPUHE TPAHCIOPTa, OHA JOJKHA OBITH HE MEHee: 5,5 M Mpu JABYCTOPOHHEM H
3,5 M — IpU OJJHOCTOPOHHEM JBIKEHWHU. MHOTAa 3T pa3Mepsl yBEIMYHMBAIOT Ha
1-1,25 M 15 ipoxoaa pabouux.

[To BBIUMCICHHON TUIOMIANHN So YCTAHABIMBAIOT Pa3Mephl CKJIAJIOB B TIIAHE.
OOBIYHO CKIIJBI UIMCIOT NPSAMOYTOoNIbHYI0 Gopmy. Ilupuny ckinana b HazHagaror
B 3aBHCUMOCTH OT YCJIOBHI XpaHEHHUS MAaTepHUAIOB, pajguyca pasrpy3ku KPaHOB,
JUTMHBI OCTOHHBIX KOHCTPYKIMH W JAp. OOBIYHO BEJIMYMHA IMUPUHBI CKIIAIOB
HaxoauTcs B npenenax 20-50m.

3aTeM BBIYUCIISIIOT JIJIUHY CKJIaja



221

S0

JIJist TIOBBITIICHUST TIPOU3BOAUTEIBHOCTH TPYJa U CHUKCHHUS CEOECTOMMOCTH
CKJIAJICKUX pacXoJIoB OOJIbLIOE 3HAYEHHE HMMEET OpraHu3alus M[MOrpy304HO-
pas3rpy304HbIX padorT.

[Torpy304HO-pa3rpy304yHbie CpeACTBa BHIOMPAIOT B 3aBHCHMOCTH OT BHJA
TPaHCIOPTHBIX CPEJCTB, BUAA MAaTEPHAIIOB, TEMIIOB CTPOUTENIHCTBA, THIIA CKIIAJa,
a TaKkKe C Y4eTOM BO3MOXKHOCTH KOMIUIEKCHOW MEXaHHM3aIlMl M aBTOMAaTH3aI[UU
ATUX padoT.

XKemnarenpHo, YTOOBI HA TEPPUTOPUU CKIIaa OBLT JKEJIE3HOIOPOKHBIN TYIHK
(w mBa: s pasrpy3KH IIEOHs, TpaBUs M OUTyMa TPHU OJHOBPEMEHHOCTH
COBEpIIIAEMBbIX OTepaIuii).

JUTMHY KeJe3HOAOPOKHOTO MYyTH Y Pa3rpy304HOH IIIOMAAKH BEIYUCISIOT 10
dbopmyre:

Lo K,

D m
q.,

rie |, — ATMHA eMHUIBI TPAHCTIOPTHBIX CPEJICTB, M;

N — KOJIMYECTBO OJJHOBPEMEHHO MMOAaBAEMOTO Ipy3a, T;

gm — TPY30I0ILEMHOCTh €ANMHUIIBI TpaHcopTa, T (50-80T);

K, — ko3 punuenr, YUUTBIBAIOILUN HEPaBHOMEPHOCTh noJa4u
TPaHCIIOPTHBIX CPEACTB, paBHbIH 1,2-1,3.

M (6.8)

WNuorpa ayvHa ckiiajga 3aBUCUT OT JUIMHBI (PPOHTA pasrpy3Kku. MuHuUManIbHas
JUTMHA (PpOHTA pa3rpy3Kku Oy/IeT paBHa:

L,=n-l +a-(n-1) ,m (6.9)

M
r7ie N — KOJIMYECTBO OJHOBPEMEHHO T0/1aBAEMBIX TPAHCIIOPTHBIX CPEJICTB;
a —pacCcTOsIHUE MEKy TPAaHCTIOPTHBIMU CPEJICTBAMH MPHU PA3TPY3KE, M.

PacyeT moTpeOHOCTH B OTPY3YHKAX.
[Tpon3BOAUTENHHOCTD MOTPY3UUKA COCTABIISCT:
g : Ky ’ Kk ’ Ks
S = n (6.10)
r7e g — BMECTUMOCTb KOBIIIA, M3.

rae t- opoadoJKUTCIBHOCTE OAHOTO LKA, Y.
t=t +t, +1, (6.11)

rac tl - BpEMs1 HalIOJIHCHU KOBIIIA, Y ,

tg - BpeMsl IBUKCHUS, Y,
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L — cpenHee paccTosiHUE BO3KH, KM;
V — cpenHsst CKOPOCTh BO3KH, KM/,

t3 - BpeMs BBITPY3KH, Y ;

y

K
K

YacoBas MPOU3BOAUTCIIBHOCTD IIOTPY3UMKa COCTABIISACT:

Hq:2m+n+r

,mlcm
[ToTpebHOCTH B IOTPY3UHKaX:
B Iy
Noep 7

Pacuem cknaoos yemenma.

K, - KOO (ULIHUEHT, yYUTHIBAIOIIUNA YKIIOH

(6.12)

k - K03 (PULIMEHT, YUUTHIBAIOIINIA HCTIOIB30BAHNE EMKOCTH KOBIIA, 1;

s - cpeHUM K03 (HUIIMEHT UCTIONIB30BaHUS MTOrPy3yrKa BO Bpemenu, 0,9.

(6.13)

(6.14)

CKJ'Ia,III)I HEMCHTA HPCAHA3HAYCHBI I XpaHCHHUA HEMCHTA, a4 TAKIKC JIA
InmpueMa €ro #Hu3 TPaHCIOPTHBIX CPCACTB W BbLIAYM B PACXOIHBIC 6yHKepa

OETOHOCMECHUTEIIBHBIX OCXOB.

B nacTosiee Bpemsi pa3padoTalid TUIIOBBIE MTPOEKTHl aBTOMATHU3UPOBAHHBIX
CWJIOCHBIX CKJIaJIOB IIEMEHTa C BMECTUMOCTBIO OT
PUTPACCOBBIX CKIa0B (Tad. 6.3) u oT 240 10 4000T 1151 IPUPEITHCOBBIX CKIA0B

(Tabm. 6.4)

240 nmo 720t

Tabmuma 6.3 - TunoBsie MpUTPacCOBBIC CKIAAbI IIEMEHTA

— A

BMmectumocTth CKjIaga, T

Ilokazarenu

240 360 480 720
HpomssourerbHoCTS 45(20%) | 45(20) 45(20) 45(20)
CKJIaJa 10 BbIJaye [IEMEHTa, T/
KoauuecTBO CHIIOCOB, IIIT. 4 6 4 6
BMecTrMOCTE OTHOTO cHiloca, T 60 60 120 120
Jluametp cuiioca, M 3 3 3 3
BricoTa cunoca, m 4 6 4 6
¥ CTAHOBJICHHAS MOIIHOCTE 42,8(50,8) | 52,8(60,8) | 42,8(50,8) | 52,8(60,8)
obopynoBanus, KBt
Pacxoj1 C:KaToro Bo3yxa, M>/MHH 9,3(10,5) |9,3(10,5) 9,3 (10,5) 9,3 (10,5)
Pacxon Tema Ha OTOTUICHHE CKIIaa MPH 43000 43000 43000 43000

TEMIEPATYPE OKPYKAIOIIET0 BO3/1yXa —
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30°C, xJlx/1

KonudecTBo 00CITy)KUBAOIIETO 2
Marepuaia, yell.

*B ckoOKax — mokas3areiu UL BapruaHTa BblJJd4YM HECMCHTA IMHCBMATHYCCKUM BUHTOBLIM
HacoCcom (OCTaJH)HI)Ie JaHHBIC U1 BapyaHTa C IHCBMATUYCCKUM BUHTOBBIM HOI{T)CMHI/IKOM).

Tabnuua 6.4 — TexHuyeckas XapaKTEPUCTHKA THUIIOBBIX MPHUPEIHCOBBIX
CKJIaJI0B LIEMEHTA

BmectumocTs cknanma, T

[Tokazarenu

240 360 480 720 1100 | 1700 | 2500 | 4000
1 2 3 4 5 6 7 8 9
[Ipon3BOIMTENBHOCTH
CKIaZja IO IIPHUEMY
LIEMEHTA, T/4: 38 38 38 38 70 70 100 100
W3 BaroHOB
OYHKEpHOTO THIMA
[Ipon3BOIMTENBHOCTH

CKJIaa 10  BBIJAYE
IIEMEHTA, T/4:
CTPYWHBIM HACOCOM 16,5 16,5 16,5 16,5 - - - -

[THEBMOBHHTOBBIM 20 20 20 20 20 20 20 20
HAcOCOM

kamepHbIM Hacocom | 30 30 30 30 - - - -
BUHTOBBIM 30 30 30 30 40 40 40 40
KOHBeHepoM

KommuectBo cHI0COB,) 4 6 4 6 4 6 4 6
IIT.

JwnameTp o1HOTO 3 3 3 3 6 6 6 6
cUjI0Cca, M

BricoTa cuoca, M 10,1 10,1 16,1 16,1 14,74 | 14,74 | 25,54 | 25,54
YcTaHoBieHHas

MOIITHOCTE 141,55 | 156,05 | 141,55 | 156,05 | 192 244 291 343
o0opynoBanus, KBt

Pacxon CHKaToTO

3 36,4 36,4 36,4 36,4 71,48 | 71,48 | 71,48 | 71,48
BO3JlyXa, M°/MHUH

Pacxop Temia Ha
OTOIUICHUE CKJIa/Ia PU
TeMIlepaType 43000 | 43000 | 43000 | 43000 |51500 | 51500 | 51500 | 51500
OKPYXAaIOILEro
Boznyxa - 30°C, xJIx/u

[Ipumeuanue. 1. IIpon3BOAUTENBHOCTD KaXKIOTO CKJIaza 110 NPUEMY LIEMEHTA U3 KPBITHIX
BaroHoB coctaniseT 20 T/4 U3 BArOHOB-IIEMEHTOBO30B C ITHEBMATHYECKOH BBITpYy3Koi — 95 T/4.
2. Kaxplil mpupenbcoBblil ckiaa 00CIyKUBaIOT 4 Yel.

B xauecTBe OCHOBHOTO IMPUMCHACTCA IMHEBMATUYCCKUU TPaHCIIOPT LHCMCHTA.
B 3aBucumocTtu OT pacCIiogaOKCHUA CKIIaAbl AOCATCA Ha IIPUTPACCOBBIC H
IMpUPCIbCOBBIC. Ot CKiIaabl HMMCIKOT OJHMHAKOBBIC TCXHOJIOTHYCCKHC CXCMBI,



224

OTJIMYAIOTCSL  TOJIBKO COCTaBOM OOOpyIOBaHUS W UMEIOT  Pa3IUYHYIO
MPOU3BOIUTEILHOCTD 110 MMPUEMY U BbIJJaU€ [IEMEHTA.

B TumoBeIXx mpoekTax MNPEeAyCMOTPEHBI TMPUPEIbCOBBIE CKJIAAbl B
CTallMOHAPHOM U MHBEHTAPHOM UCTIOJIHEHUSAX. CHIIOCHBIE EMKOCTH CTAllMOHAPHBIX
CKJIaJIOB U OYHKEPhI MPUEMHOTO YCTPONCTBA KeIe300€TOHHBIE, & B MHBEHTAPHBIX
crnagax- merammueckue. IIpupenbcoBbie ckiaibl BMECTUMOCTHIO OT 1100 10
4000 T oTnMYarOTCS OT TPYIIBI CKIAA0B BMECTUMOCThIO 240 — 720 T Tem, 4TO
MMEIOT B CBOEM COCTaBE CHJIOCHI TUaMETPOM 10 6 M M 000pyJ0BaHUE OOJbIIEH
MIPOU3BOIUTEIILHOCTH.

Cknaapl 1IeMEHTa TPOCKTUPYIOTCS B COOTBETCTBHHM C TEXHOJIOTHYECKHUMU
HopMamH (TadJ1. 6.5)

Tabnuua 6.5 — HekoTopele TMOKa3aTeNM TEXHOJOTUYECKUX HOPM
IPOEKTUPOBAHHUS CKIIAJJOB LIEMEHTA

HaumenoBanue Hopma

1. 3amac meMeHTa Ha CKJIaZie MPH TMOCTYIUIGHWH, pPacyeTHHIC
paboune CyTKu:

- )KEJIe3HOIOPOKHBIM TPAHCIIOPTOM 7-10
- aBTOTPAHCIIOPTOM S5-7

2. Yucno eMKOCTEN IS XpaHEeHHs IIEMEHTA Ha MPEANPUITHAX
IIPOHM3BOUTENBHOCThIO:
- 10 100 TbIC. M® B TOXT He Menee 4

- To e, cBhie 100 Tric. M° B TOJI He MeHee 6

3. Koaddumuent 3anomuenus eMKocTei He menee 0,9

4, Cpennsisi IIOTHOCTD IIEMEHTA, /M

- MHHUMAaJbHAasi pacyeTHas B Pa3pbIXJICHHOM COCTOSIHHU (1]
pacyeToB CKJIAJ0B)

- MaKCUMaJIbHAasl B CJIC)KABIIEMCS COCTOSIHUY (U151 pacueTa eMKOCTEH|
Ha MPOYHOCTH)

1

1,75

[Ipon3BOIUTENBHOCTh MHEBMATUYECKUX YCTAHOBOK JIJIsi TPAHCIIOPTUPOBAHUS
[IEMEHTA OoTpeenseTcs no Gopmyre:

11,=284-p,-m-V-D? xr/c (6.15)

I7ie ps— IIOTHOCTh BO3AyXa, KI/M3, paBHas 1,29;

M — BecoBasi KOHIICHTPAIUSI CMECH «IIEMEHT-BO3TyX», KI/KT;

V — CKOpOCTH ABMKEHUSI CMECH T10 TPyOOTIpOBOTY, M/C, IpuHUMaemMas 9...25
Mm/c;

D — BHyTpeHHHUI nuameTp TpyoonpoBoaa, M, paBHbli 150...300 mm.

Pacxom Bo3myxa (Qs) 3aBHCHT OT KOHIEHTpAIMd a’dpOCMECH U
MIPOU3BOIUTEILHOCTH YCTAHOBKH U OTIPEAEIACTCS 1Mo (hopMyIie:
Q — QM
¢ , Kr/C (6.16)
H-p

6
rae (— K03 GUIMEHT MacCOBOM KOHIICHTPAIIUHA a3POCMECH;
s TIOTHOCTH Bo3yxa (okono 1,2 kr/m®);
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Q,, — MPOU3BOIUTEIBHOCTh YCTAHOBKH, KI'/C.

BHyTpennuii auameTtp TpyOOmpoBOJa B 3TOM Ciyyae ONpeeiseTcs Mo
BBIPAYKEHUIO:

4.Q6
v (6.17)

IIpakTuyeckas padora Ne7.
Texnonozuueckue pacuemst menyioeoit 00padomku Gemona.

TenmoBna)xHOCTHYIO 00pabOTKy Kelne300€TOHHBIX (OCTOHHBIX) H3ICIUN
OCYIIECTBIISIFOT JTUOO B OTNIENBHBIX KaMepax Ju00 B Kamepax TYHHEJIBHOTO THIIA C
ONPEICIIEHHON JJIMHOW KOHBEPTEPHOM JINHUU.

[TpaBuIbHOCTH BBIOOPA KaMEP OLICHUBACTCS PSIIOM MOKA3aTeNICH.

O6opaunBaeMOCTh KaMephl paBHa!

24

rjae t— JIUTeTbHOCTh IIMKJIA paboThI KaMep, Y.

Oo6opaunBaeMOCTh (POPMBI B KaMepe, paBHa:

24
b -
t.+t,

rjae {,—TpoIoIKUTENHFHOCTS BHE KAMEPHBIX OINepalvii CHIATUS (OpPM, YNCTKA,

CMa3Ka, YCTAaHOBKA M HATSDKEHUSI apMaTypbl, TPAHCTIOPTUPOBKA, (OPMHUPOBAHUE,
q.

[TpaBUIBHOCTh KOMITOHOBKH KaMep M 3arpy3Kd UX H3JIEIHA XapaKTepU3yeT
K02 PUITUEHT 3arpy3Ku (MCIIOIb30BaAHNSA):

K ==11 (7.1)

rae Vi— 00bEM OTIenbHBIX H3eaul (Kax1oe), M
V1— BHYTpeHHHUIT 00BEM Kamepsl, M3
Ni— KOJIMYECTBO 3arpy>KaeMbIX B KaMepy H3JICITUH.

KosnmuecTBO KaMep TYHHEIBHOTO THUIIA PACCUMTHIBAKOTCS TaMm »ke. JlnHa
KaMepbl OINpeneNsieTcss UIMHOW KOoHBeuepHble nuHud. Illupuna kamepsr B
ONPEAEHACTCS U3 BBIPAKECHUS:

B=6+2:-a,

I€ 6 — LIMPUHA BarOHETKU

a— 3a30p MEXJy OOPTOM BaroHETKHU M CTEHOW KaMepbl, paBHbIH 0,3 M.

BricoTa xamepsl H, pu HAIMYUU KOJIMYECTBO IPYCOB N, , paBHA!
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H = (hy + hy + ha)-n, + (N, — 1)-h,, (7.2)

riae hi, hy— cOOTBETCTBEHHO BBICOTA BATOHETKH M PEIIbCa, M;
hs—BBICOTa 3a30pa Ha/l BATOHETKOM (J10 KOHCOIH), paBHA 00bI4HO 0,1 M;
h.—BsIcoTa KOoHCOaH 0,15...0,25 M.

[Ipu ycTpouicTBE KaMep HENPEPBIBHOIO  JECHUCTBUS HUX  YaCOBYIO
MIPOU3BOIUTEILHOCTh PACCUUTHIBAIOT 10 hOpMyJie:

_TC'n/l.VB.KM.nS.n}l
t

n

Q, v (7.3)

rae T.— IpoJ0JKUTEIIEHOCTD pab0Thl KOHBEHEpa B TEUCHHE CYTOK, U;

N,— KOJIUYECTBO KOHBEHUEPHBIX JTUHUK;

V,— 00béM usnenus B BaroHetke (M%), oTHecéHHBI k 1 uacy pabGoThl
TEIJI0BOM 00paboTKH, M%/u;

K.— ko3 dutinent ucnonp3oBanus kamep, paBusbii 0,9;

Ne— KOJTMYECTBO BAarOHETOK IO JUIMHE KaMEPBhl;

N,;— YUCJIO IPYCOB KaMEPBhI;

t,— IUIMTENBHOCTh TpPEeOBIBAaHMS BaroHETOK B KamMepax HE MPHUPOIHOTO
JICUCTBUS, Y.

[TponyckHast cnocOOHOCTh KaMepa B I'oJ1 orpesensiercs no Gopmyre:

24-N-K -n_-n_-V -n
QZZ u K s u 6

tn
rae N - BpeMst paGoThl KaMephl B TEUEHHE TO/a, U,
N, - KOJIMYECTBO KaMepP B OJJHOM SIPYCE;
V. - 00BbEM OTHOTO W3IEIHS, M°.

, M (7.4)

Yucro sipycoB Kamep MporapuBaHus:

N 60-7.-n -t
" 24-K, -n-n_-t’

rae t— JIUTEeTbHOCTh IIMKIIa pabOThl KAMEPHI, Y.

(7.5)

Ilocne  TexHuueckoro  pacu€ra  BBINOJHSIOT  TEIJIOTEXHUYECKHUHU.
[TpenBapuTenbHO BEIYHUCIISAIOT CyMMapHBIid 00b6éM Kamep (Vi):

Q -t
V.o === 5 3 ,
2V, N-K, (7:6)

rae Q. - rogoBast MPOMyCKHas CIIOCOOHOCTh KaMEPBhI, me:
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Vi - 066EM 01HOI KaMephl, M>

KomuuecTBo KaMCp OonpCaAcCIACTCA U3 BBIPAKCHUA !

V.
n=§&i+m, (7.7)

rjae N1 — pe3epBHbIe kKamepsl (N1 = 1...2).

TenmoBor pacdy€T KaMep CBOAUTCSA K OINPEACIICHHUIO 3arpaT TEMIO0BOMU

sHepruu. TerioBble 3aTpaThl Ha OJHY KaMepy pacCUUTHIBAIOT CJICTYIOIIAM
o0Opazom.

O6H.IPII>1 pacxon Teruia, KKaJl Ipy 4UCJIi€ KaMep N COCTABJISICT:

Q=K,-n-20, (7.8)

rae K, — kodpUIMEHT, YYUTHIBAIOIIUN TEIUIONOTEPH Yepe3 IIeIu U He
MJIOTHOCTHU Kamep, paBHbii 1,08...1,12;

N— 9uCIIO Kamep.

ZQ =Q1+Q2 +Q3 +Q4 +Q5 +Qe +Q7a
Huxe pacCMOTPCHA COCTABJIATOIIAA pacXoda TCILIa ZQ

rae Qi— pacxoja Tersja B KKaJl HA HarpeBaHUWe M3JIETUN Maccoil Mp, Kr OT
HaYaJILHON TeMIIEpaTypshl t, 0 TeMIepaTyphbl BHyTpH Kamephl ty, °C.

Ql =m, 'Cl . (tH _tK)'nl’
(7.9)
rJ€e N1 —4KCII0 U3AEIUM, Pa3MEIIAOIIUXCA B OJJHOW KaMepe;
C1 _ynenbHas TEMIOEMKOCTh IIEMEHTOOCTOHHOM CMECH KKaJI/KT Tpajl.

Q2—pacxon Teria Ha HarpeBaHue GopMbl My:
Q=m,-C,-(t,-t)-n,, (7.10)

rie Ny —4uciio GopmM, B KOTOPBIX pa3MeInarorcs usaenus (N2 = Ny);
Co—cpennsis yaenpHas TETUIOEMKOCTh MaTepuana opMbl KKaJl/KT ‘Tpa/l.

Qg—pacxon TCILIa HAa HA'PCBAHUC BAI'OHCTKH, Maccom Mms:

Q,=m;-C,- (L, —t.) N, (7.11)

rae Cs—cpeansis  yaelbHas  TEIUIOEMKOCTh ~ MaTepuana  BaroHETKH
KKaJI/KT ' Tpaj;
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N2—4YH1CJIO BArOHETOK.

Qs —pacxoj Terna Ha MCapeHue BOJIbI U3 IUIUAT, IPUOIMKEHHO ONPEeseTCs
W3 YCIOBHS, 4YTO BOJbl HCHApseTcsl B KOJIWUYECTBE, paBHOM 1% OT Maccel
[IPOIIapUBAEMbIX U3EIINN:

Q,=(595+0,47-t -t )-m  -C,, (7.12)
rjae M,s;—Macca u3aeinu, Kr;

Cs— yaenbHasi TEIJIOEMKOCTh MaTepuana MpOINapuBaeMbIX  U3JACIHM,
KKaJI/KT TpaJl.

Kpome mepedncieHHBIX TOJE3HBIX  3aTpar Temjga B IIpolecce
TEPMOBIIAKHOCTHON 00paOOTKH M3/IEIHA MMEIOTCS TETUIONIOTEPU: PACX0]] TEIlia B
okpyxaroinyto cpeay (Qs) 1 HarpeB OKpyKaroIux KOHCTPYKIHi (Qg).

Qs—pacxon Teruia, TOCTYMAMIIEr0 B OKPYXKAIOMIYIO Cpeay B Tpoliecce
M30TEPMUIECKOTO MPOrpeBa:

Q=FT,-K,-(t-t) (7.13)

rae F-nmomans orpaxaenus, M2;

T~ UM TENFHOCTh U30TEPMUYECKOTO TIPOTPEBA, U;

t.—Temmeparypa BHYTpu Kamepsl, °C;

t,—TeMmepaTypa Hapy»HOro Bo3ayxa, °C;

K, — K03pQULHUEHT Temuonepenauy, KKaj/M>-4-Tpaj, oIpeaelseMas Mo
dbopmyie:

K=__* (7.14)
n=1 1
— +R+—
o a

; 6

31eCh 0,—K03()(OUIMEHT TEIIO0TaAaul (0T KaMephl K HApYKHOMY BO3IYXY),
KKaJ/M2 4 Tpaj;

0,s—KO0((OUIUCHT TEIUIOBOCTIPUITHS BHYTPEHHEH MOBEPXHOCTH KaMephl,
KKaJ/M2-4-Tpaj;

R —TeruioBoe CONMpOTUBICHHUE OTPaXKIACHHS KaMepbl, cocrosiiee u3 Ni...hy
cimoeB, M, ¢ Ko3(h(DUIMECHTAMH  TEIUIONPOBOJHOCTH  COOTBETCTBCHHO

... An(xKan/m?-a-rpan):

R:hl

— +...+—", M?-g-rpaj /KKan (7.15)
ﬂ’n
Qs —pacxon Teruila Ha HArpeBaHHWE OTPAKIAIIMNX KOHCTPYKIWH (Tofa,
CTEHOK, KPBILIKH):



229

Q=2F-m-C-(t,-t), (7.16)

rae Fi — mnomanp orpaxknaronmx KOHCTPYKLIMN TEIUIOBOW Kamepsl (Ioa,
CTEHOK, KPBIIIN), M;

Mi — cpexHss Macca 1M? orpaskIeHus, Kr;

Ci — cpenHee  3HauYeHWE  YACIBHOM  TEMJIOEMKOCTH  OTPaKIAIOIINX
KOHCTPYKIIMH, KKaJI/Kr Tpa.

[Io dopmyne (7.15) moacyuThIBaIOT pacxoj]l Temja OTAENbHO s MoJja,
CTEHOK, KPBILIKU U 3aTEM CYMMUPYIOT.

Q7 —pacxoj Teruia, OTAABA€MOT0 MapoM, 3aNOJHSIOIMUM CBOOOJHBIN 00BbeM
KaMephl:

Q,=p-(V,-V,), (7.17)

e P —TEemIoCcoAepKaHue napa, KKaju/m>,
V1, Vo—COOTBETCTBEHHO 00BEM KaMephl U U3/eHil B Heil, M°.

[To obmemy pacxonay Tera, onpeaeneHHoMy o gopmyiie (7.8), BBIUUCTSIOT
cpelnHevyacoBoil 00beM mapall,:

II = Q , K0/ (7.18)
T -

rae 7,—TpoaoKUTENTLHOCTh IEpUoia MponapruBaHus, U,
| —TerutocoiepKaHue mnapa, KKaj/Kr.

[Ipu mporpese n3aenil B KACCETHBIX YCTAHOBKAX, CPEIHUN pacxXo]l rmapa Ha
1 m® HaxoUTCH B npeaenax ot 250 go 300 kr.

ABTOKJIaBHBIN MapomporpeB. ITOT MPOIECC 3aKII0YaeTCsl B MPONapUBaHUU
OCTOHHBIX M3JEIUH NP MOBBIMICHHBIX TemnepaTypax (175-193°C) HachleHHbBIM
BOJSIHBIM MMapoM C JaBiieHneM 9-13 atMm. YkazaHHble TapaMeTpbl YCKOPSIOT PEXKUM
rmapoHarpeBa u croco0cTByeT 6ojiee OBICTpOMY HAOOPY IPOUYHOCTH H3ICTHH.

ABTOKJIaBbl MPEACTABISAIOT COOOM TEpPMETHYECKH 3aKPBIBAIOIIUECS C
XOpolIell Terion3osiuneil kamepsl (auamerpoM 2,6 win 3,6 M, U JJIUHOU
20...30M ), BHyTpH KOTOPBIX Ha peIbCcax MEPEMEIIAIOTCS BATOHETKHU C U3JETUSMH.

OpueHTUpOBOYHAs MPOJOJLKUTEIBHOCTh MPONApUBaHUS B aBTOKJIaBax
W3JICIIHHA U3 JOPOXKHBIX 0eToHOB—10 10...12 1.

YMeHbIIeHue TPOOIKUTEIHFHOCTH TPOTTAPUBAHUS MOXKET OBITh JJOCTUTHYTO
MOBBIIIEHUEM TOHKOCTH MOMOJA WM aKTHUBALUM ILIEMEHTa, BaKyyMHPOBAaHUEM
W3/1eJIMA ¥ aBTOKJIABHOT'O MPOCTPAHCTBA.

Pacxon mapa Ha 1 M® m3zenuii npu aBTOKIaBHOM IapOHAIPEBE COCTABJIAET
300...350 xr, 9ro0 He HaAMHOTO OOJbIIEe, YeM MPU KaMEPHOM MPOMAPUBAHUU.
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OpHako METAIUIOEMKOCTb aBTOKJIABOB TOBOJIBHO 3HAYUTENBHAS, YTO U ONPEACIIACT
UX BBICOKYIO CTOUMOCTb.

TemnoBo pacuer aBTOKIABOB IIPOU3BOIAUTCS IO METOJUKE pacyeTa Kamep:
ATO TOXE MEPUOJUYECKH JCUCTBYIOIIHME YCTAHOBKU. OOBIUHO, IPHU JTOCTUKEHUU
KOHEYHOW TEMIIEpaTypbl B aBTOKJIAaBaX, OHA 3aTEM ITOHMKAETCA MEIJIEHHO, YTO
IIO3BOJISIET MCIIOJIB30BATh I1ap B JPYT'OM aBTOKJIABE.

B MOMEHT OKOHYaHUs NPONAPUBAHUSA B ABTOKJIABE HAXOAUTCS CIEAYIOLIEE
KOJIMYECTBO Teruta napa Qo, KKai:

Q=V-V,-V,)-p,-i, (7.19)

rae V, Vi, V2coOTBETCTBEHHO 00OBEMBI aBTOKJIaBa, M3JEJIMA U BAaroHETOK C
dbopmamu, M3;

0,—TIJIOTHOCTB Napa, Kr/ M,

I,—TEIUTOCOACPIKAHUE TTapa KKaJl/Kr.

3HayYCHHE O, U |, IPUHUMAIOTCS B 3aBUCUMOCTH OT JIaBJICHUS Tapa.

[Tpu AJIEKTPOHArpeBe ’KeJ1e300€TOHHBIX 171631 (S150%1 MOIITHOCTh
AJNEKTPOYCTAHOBOK OIpPEAENIEeTCS B 3aBUCUMOCTH OT HEOOXOAMMOTO KOJIMYECTBA
tera Q Kkan/4, KOTOPOe BBIYUCIISIOT 10 METOJAMKE, aHAJIOTUYHON TTPUBEICHHON
BBIIIIC.

IIpakTuueckasi padora Ne8.
Pacuem ocnoeHbIX MeXHUKO-IKOHOMUYUECKUX ROKaA3amenell padomaol
HPOU3600CHBEHHBIX NPEONPUAMUIL.

bonee 50% cebecTouMOCTH TOPOKHO-CTPOUTENBHBIX PA0OT MPUXOAUTCS HA
IPOJYKIHIO, U3TOTOBISIEMYIO HA JOPOXKHBIX MPOU3BOJACTBEHHBIX MPEAIPUATUSIX.
[loaToMy mpu NPOEKTUPOBAHUM, OpPraHU3ALUUMU WM PEKOHCTPYKUHUHM TAKUX
OpeanpusTUi OOoJIbIlIOE BHUMAHHME YJEJSIOT BOMPOCaM SKOHOMHUKH. BaxHOo He
TOJIbKO TEXHOJIOTMUYECKH TMOJy4aTh KAYECTBEHHYIO ITPOAYKIHIO, HO U MOJIy4YaTh €€
HDKOHOMHYECKH IIeJieco0Opa3HON, C HAaWMEHBIIMMU MaTEepPHAIbHBIMU U
SHEPreTUYECKUMU 3aTpaTaMHu.

XO035UCTBEHHAs NEATEIbHOCTD IIPOU3BOJICTBEHHBIX MPEINPUITAN
OLICHUBAETCSI CUCTEMOUW OCHOBHBIX U JOMOJIHUTEIBHBIX TEXHUKO-3KOHOMUYECKHUX
nokazateneit (TOIT).

K ocaoBHbiM TOII MOKHO OTHECTH:

- IPOU3BOJIUTENBHOCTD TPY/IA;

- ce0eCTOMMOCTE;

- IPUOBLITB;

- peHTa0eIbHOCTb.
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K 1omonHuTENnbHBIM TOKAa3aTeasiM OTHOCAT YpPOBEHb MEXAaHU3aLUU,
KOMIUJIEKCHOM MEXaHW3alluy, aBTOMATU3ALMH U JIP.

IIpon3BoauTEBHOCTH TPYAA.

OcHOBHBIM MoOKazareneM skoHomudeckoil s dextuBnoctn Il sBnsercs
MPOU3BOAUTENBLHOCT,  Tpylda. Ero  mnpuMeHEeHHWE  MO3BOJSET  OLEHUTH
3 PEeKTUBHOCTH TPY/a, KaK OTIAEIBHOTO PAaOOTHUKA, TaK U KOJJICKTHBA.

[Ipou3BOAMTENBHOCT,  TpyAa  HM3MEpSeTCs  KOJIMYECTBOM  BpPEMEHH,
3aTPAYeHHOr0 Ha NPOU3BOJCTBO €AMHMIBI MNPOAYKIUH WM KOJIUYECTBOM
MPOIYKUUHU, TMPOU3BEJICHHOW B €IMHUILY BPEMEHH (4ac, CMEHY, MECSI, TOx).

Hampuwmep, INIE: AB3 ATOT MOKa3aTellb XapaKTepU3yeTcs
IPOU3BOUTEILHOCTHIO CMECUTEIIBHOTO 000py10BaHus (T/4).
[ToBbiIeHWEe  TPOM3BOAMTEIIBHOCTH  TpyAa  O3HAYACT: YKOHOMMIO

IPOU3BOJICTBEHHBIX PECYPCOB U SBISETCS OJHUM W3 BaXKHEUIIHNX (PaKTOpPOB
NOBBIICHUS () PEKTUBHOCTH MTPOU3BOJICTBA.

Ha  ypoBeHb  TNpOW3BOIUTENBHOCTH  TpyAa  OKas3blBaeT  BEJIMYMHA
AKCTEHCUBHOT'O WCIIOJIB30BaHUS TPY/Ja, MHTEHCUBHOCTh TPY/Ia, a TAK)KE TEXHUKO-
HKOHOMHYECKOE COCTOSTHUE MPOU3BO/ICTBA.

YpoBeHb  NPOU3BOAMTEIBHOCTH  TPyJa  XapaKTEpPU3yeTcs  JIBYMS
MOKa3aTeJIsIMU: BBIPaOOTKA MPOAYKIIMU B €ITUHUILY BpEMEHH (IIPSMOM IMOKa3aTeb)
U TPYJOEMKOCTh M3TOTOBJICHHS TIPOAYKIMU (0OpaTHBIA TMOKa3aTeib) WIN
MIPOLICHTOM BBITIOJTHEHUS HOPM.

BripaboTrka. OHa ompenensieTcss HaTypajJbHbIMU I[IOKA3aTENsIMH WIH B
JIEHE)KHOM BhIpakeHUHU Ha ogHOro padotHuka I (¢ yuerom UTP u ciyxammx)
3a yac, CMeHy, Mecsil, roj. Hanmpumep, BeipaboTka Ha OHOTO pabOTHUKA 32 CMEHY
Ha kKoHKpeTHOM AB3 cocraBmser 20T. miu N pyO. BeIpaboTka B JACHEKHOM
BBIPA)KECHU U U3MEHSAETCS B 3aBUCHUMOCTH OT CTOMMOCTH BBIITYCKAE€MOM MPOTYKIIHU
B TEKYIIUX I[€HAX.

Tpynoemkocth. Omnpenensercs BEIMYWHOW 3aTpaT paboOdero BpPEMEHHU B
YEJIOBEKO-4acax WIH B YEJIOBEKO-IHAX Ha €UHUILY BBITYCKAEMOI IPOTYKIINH.

[lokazarenu TpPyAOEMKOCTH YacTO MCIOJNB3YIOT JUISI  ONpPEACIICHUS
noTpeOHOCTH B padoueit cuie. Ilpuw 3TOM TPYIOEMKOCTH SIBIISICTCS HOPMOM
3aTpatThl paboueil CUJIBI.

CebecTOMMOCTH €IMHUIBI BBINTYCKAEMOH MPOXYKIUM.

OouH W3 OCHOBHBIX JKOHOMHYECKHMX Tmokazareneit paborer JIIIIL
CebecTonMOCTh 3TO CyMMa BCEX 3aTpaT, CBSI3aHHBIX C U3TOTOBICHUEM MPOTYKIIUH
JIIII B mpouecce ee mpou3BojacTBa.B 3THM 3aTpaThl BKIIOYAKOTCS 3aTpaThl Ha
ChIpbE, OCHOBHBIE M BCIIOMOTaTEIbHBIE MaTEpHUajbl, TOIIUBO, JIEKTPOIHEPTHUS,
aMopTHU3aIus OCHOBHBIX (OHIOB, 3aprutata padotaukoB [I1I1 (c Hauncnenusmn).

CebecTouMOCTh BKITIOUYAET:

- npsamMbie 3aTpatsl (113);

- o0mexo3siicTBeHHbIe U o0menponsBoacTBeHHbIe (OXP u OITP).

K nmpsimbIM 3aTpaTamM OTHOCATCS:

- CTOMMOCTH OTIaThl Tpyaa pabounx Ha JAI1IT;

- 3aTpaThl HA SKCIUTyaTaI[MI0 MAIIMH U MEXaHU3MOB;



232

- 3arpaThl Ha MaTepualibl, MpeJHA3HAYEHHbIE JUIsI HM3TOTOBJICHMS
BBIITYCKA€MOU MPOYKIIHH.

CebecTOMMOCTh E€AWHUIIBI MPOAYKIMU PACCUUTHIBAIOT MO CTaHAAPTHOM
cMeTHOH (hopme.

[Ipumep ykpynmHeHHOTO pacuera cedectouMocTH TmpurotoBieHus 100t
MEJIKO3EPHUCTON ac(aabTOOCTOHHOW CMECH TuIa A, MIOTHOCTBIO KaMEHHBIX
MarepuanoB 2,5 — 2,9 1/M3 u3 ¢GpakuMOHHOTO IIEOHS ISl TOpsSUYEH YKIaJKu
npuBeaeH B Tabnuue 8.1.

OcHoBaHueM [Jsi pacyeTa SBISIIOTCS HOPMATUBBI pacxoja pecypcoB B
HaTypaJIbHOM BBIPKCHUU HA CTPOUTENIbHBIE KOHCTPYKIIUK U paboThl (HPP).

Tabmuma 8.1 I[purorosnenue achanbTOOCTOHHOW CMECH THINA A TIJIOTHOM
MEJIKO3E€PHUCTOM, IUIOTHOCTBIO KAaMEHHBIX Martepuanos 2,5-2,9 t1/M3, wus3

dbpakiroHHOro 1M1eOHS (TpaBusi) AJIs TOPSYEH YKIaIKU.
eannHuna namepenus 100t

CroumocTts, pyo.

En. | Hopma
HaunmeHnoBanue sneMeHTOB, 3aTpar

W3M. | pacxoza| 3% papenopr | Beero BT
€IMHHUITY| TPAHCIIOPT

1 2 3 4 5 6 7
3aTpatsl TpyAa pabounx gen-u| 22,58
CTpouTeIei
3apa60THai1 maTa pabounx py6 103,19
cTpouTene
Hroro no 3apnjare pyo 103,19
3aBojbI ac(hambTOOCTOHHBIE
MPOU3BOJUTEILHOCTHIO C Mar. 3,24 1056,75 342387
JMCTAaHLIMOHHBIM YIIPaBJICHUEM, -4
50 1/94
HToro no Mmexanuzmam pyo 3423,87
B T.4. 3apIuiaTta pyo 223,89
[Topomrok MUHEpaTBHBIHI T 6,68 34,39 | 8,63 287,38 | 57,65
[Tecox AIS CTPOUTENBHBIX paboT e 228 5,26 3.2 102.89 | 72.96
MIPUPOIHBIN BBICHIETO Kiacca
burym Bsi3kwmit T 5,61 401,43 | 28,83 2413,76| 161,74

HOBerHOCTHO-aKTI/IBHLIe

T 0,42 4250 212,5 1874,25| 89,25
BElIECTBA

OTtceB M3 MarepHalioB JpOOJICHUs

M3 19,05 0,43 12,79 251,84 | 243,65
TOPHBIX MOPOJ]

[IleGeHp U3 MPUPOJTHOTO KaMHS JIJIsI
CTpouTENbHBIX paboT Mapku 1400, m3 19,05 19,22 14,31 638,75 | 272,61
4 rpynnsl, ppaxius 5-20 MM

HToro mo marepnanam pyo 5658,87
HToro npsiMeble 3aTpaThl pyo 9185,93
B T.4. 3apIulaTa pyo 327,08

OIIP u OXP % 48,89 159,91
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Hroro pyo 9345,84
3aTpaThl, CBA3aHHbIE C

OTYMCIICHUSIMH Ha COLIMAJILHOE % 34 111,21
CTpaxOBaHHE

Hroro cedectonmMocTh pyo 9457,05
[TnaroBast peHTa0eIBHOCTh % 12 1134,85
Bcero pyo 10591,9
CroumocThb 1 TOHHBI pyo 105,92

[lepedyenbp snemMeHTOB 3aTpar B Tabiuue mnpuBoaurca no HPP wimm B
COOTBETCTBHM C TEXHOJIOTMYECKUM IPOLIECCOM padOThl AAHHOTO MPEIIPHUSITHUS.
CMeTHasi CTOMMOCTb Ha €IUHUILY M3MEpPEHMs] COOTBETCTBYIOIIMX BHUAOB padOT
(rpadba 3) mpuHHMaeTcs i pabo4YMX MO EAMHUYHBIM HOPMaM BpPEMEHU U
pacueHKaM; JUId MallMH M MEXaHM3MOB — IO CTOMMOCTH | MammHO-4ac.
CtouMoCTh MaTepuasoB pPaCCUYUTHIBAIOT MO CTaHJAPTHON (hOopMe — KaJbKYJSLUU
CTOMMOCTH MaTEpHajoB.

3atpathl — KonuvecTBO enunmil (rpadpsl 3,4) — npunumarotr o HPP wm
YCTaHABIIMBAIOT CIEIIUATBHBIM PACUETOM.

CebecToMMOCTb  SIBJISIETCS ~ KOMIUIEKCHBIM — TIOKa3aTesieM,  KOTOPbIN
BCECTOPOHHE XAPAKTEPU3YET EATEIBbHOCTh IPOU3BOACTBEHHOTO TIPEATPUSITHUSI.

CHmxeHrne ceOecTOMMOCTH — OCHOBHAs 3ajiauya JICSITEIbHOCTH JTOPOKHBIX
OPEANPUATUN — JOJKHO OCYIIECTBIATHCS MIyTEM PAllMOHAJIBHOTO UCIIOJIb30BaHUS
MaTEPHUATIbHBIX, TPYIOBbIX U (PUHAHCOBBIX PECYPCOB, COOMIOACHUS CTpOXKAMIIeH
SKOHOMUHU.

AHanu3 3J€MEHTOB 3aTpaT ceOECTOMMOCTH MOKa3bIBaeT, yTo npuMepHo70 %
3aTpaT OPUXOAUTCS Ha ChIpbe U MaTepHalibl, mpuMepHo 10 % - Ha 3KCITyaTalnuio
MAaIllMH U MEXaHU3MOB U OCTaJbHOE - Ha OIUIATY TPY/a.

[TooToMy TIpu U3BICKAaHUM TyTeH CHUXKEHUS ce0ecTOMMOCTH OO0bIoe
BHUMaHHE YACNSIOT 3aMEHE JOPOTOCTOSIIMX TPUBO3HBIX MaTepuaioB Oojee
JCHIeBBIMA ~ MAaCTHBIMHM, TIPU YCIOBUU COXPAaHEHHS 3aJaHHBIX (PU3UKO-
MEXaHUYECKUX CBOMCTB BBIITYCKAEMOU MTPOYKIHAH.

[loBbIlIEHNIO TPOU3ZBOIUTEIHLHOCTH TPYyJda U CHUKEHHUIO CEOECTOMMOCTH
CIIOCOOCTBYET BHEIPEHUU KOMIUIEKCHOW MEXaHW3allid ¢ aBTOMAaTH3AINH
TE€XHOJOTUYECKUX MPOLIECCOB MIPOU3BOJICTBEHHBIX MPEATPUATHM.

Pentabensnocts npeanpustus (AIILI).

PentabenbHOCTE MpeAnpUATHS - 0000IIAOIIMI SKOHOMUIECKUM ITOKAa3aTelb,
MO3BOJISTIONTUH O1eHUTh 3 dexkTuBHOCTh AestenbHocTr JIIII 3a mecst, kBaprad,
roj1.OH NoKa3bIBaeT, YTO cpeacTBamu, nomydaeMbiMu I ot peanuzanuu cBoeit
MPOAYKIIMH, 3TH NPEAIPUSATHS MOTHOCTHIO BO3MEUIAIOT 3aTPAThl HA MPOU3BOACTBO
NPOAYKIIMM M O0EeCneuMBalOT  CBEPX  TOTO  MOJYYEHHE  MPUOBLIU
(71).pentadensHocTh JIITIT XapakTepu3yercs mokasateiieM peHtabenbHOCTH (R),
BbIpakaeMbIil B %.

[Tpubbuts o1 peammszarnuu npoaykuuu JIIIT (IT) — mens mpou3BOACTBEHHOM
nestenpHoctu I u kputepuit 3¢ pexTuBHOCTH.
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II1=B-C, pyb6 (8.1)
raeB —BbIpyYKa OT peaau3alyui NPOAYKIUY B OTITYCKHBIX I[CHAX;
C —ce0ecTouMOoCTh peain30BaHHON NPOAYKIUY.

Ecnu BenuunHa mnpuOBUIM WMEET OTPUILATENIHOE 3HAYEHUE, 3HAYUT
npeanpustue padoraet HepeHTa0eabHO (YOBITOUHO).

Jlopo’kHbIE ~ TPOM3BOJACTBEHHBbIE MPEANPUITHS JODKHBI HE  TOJIBKO
CUCTEMATHUYECKHU BBIMIOJIHATh U MEPEBBINTOIHATh IJIaH MO0 00BEMY BBITYyCKaeMOM
MPOAYKUWHU, TOBBIIATH MPOU3BOJUTEIBHOCTh TPYyJa MpPHU XOPOIIEM KayecTBE
U3JIeIMi, HO U paboTaTh peHTA0ENbHO, T.€. ObITh MPUOBLTBHBIMHU.

[Tokazarenb peHTabenbHOCTh NpoAyKIuH (R) paccunTsiBatoT o popmyie:

B-C
C

[ToBeImIeHUE pEHTAOCTHPHOCTH SBIISICTCS OCHOBHBIM SKOHOMHUYECKHM 3aKOHOM
XO3SIUCTBEHHON JIEATEILHOCTH JIOPOXKHBIX MPOW3BOJCTBCHHBIX MPEANPHITHA U
JOCTUTACTCS TPEUMYIIIECTBEHHO CHUKCHUEM CEOCCTOMMOCTH TIPOYKITUH.

[To npuBenerHbM Bbiie TOIT MOXKHO B 1eJIoM CyauTh 00 3P EeKTHBHOCTH
PabOThI TOPOXKHBIX TTPEATPUSTHH.

OrneHnBaTh SKOHOMHUYECKYIO 3(()EKTUBHOCTh PabOTHl MPOU3BOJACTBCHHBIX
NOPEINPUATANR  JOPOXKHOW  OTpaciM,  HE3aBUCUMO  OT  CTCICHH  HUX
CaMOCTOSATEILHOCTH  (HaXOAWTCS  TPEANpUATHEC Ha OajaHCe  JOPOXKHO-
CTPOUTCIIPHOW OpraHu3ali WIH HET), CIEAyeT I10 THIIOBOW METOIMKE,
BKJTFOYAIOIIEH YEThIPE TPYIIIIBI ITOKa3aTese 3 PeKTUBHOCTH TPOU3BOJICTBA:

- HCIIOJIB30BaHUE TPY/A;

- ACITOJIb30BaHUE OCHOBHBIX (DOHJIOB;

- ACITOJIb30BaHUE 00OPOTHBIX CPEACTB M KAlUTaIbHBIX BJIOKCHHUIA;

- WUCIOJIb30BaHHUEC MaTEpUAIbHBIX 3aTpaT (BKIIOYAas TPAHCIOPTHBIC U
3aroTOBHTEIIbHO-CKJIAJCKHAE PACXO/Ibl)

D} PeKkTUBHOCTh HMCHOJIB30BaHKUS TPYyJa OLECHUBACTCS, IPEKIE BCETO, C
IOMOIIBI0  TEMIIOB  POCTa MPOU3BOJMTEIBLHOCTH TpyAa, MpPUYEM IPHU
IJIAHUPOBAaHUM TIOKa3aTejied 10 TPyAYy BaXXHO YCTAaHABJIMBATH IIPaBHIBHOE
OTIEpEKEHUE TEMIIOB POCTa MPOU3BOAMUTEIBHOCTH TPyJa HaJl TEMIIAMH POCTa
3apabOTHOM TLIATHI.

OmauM W3 BakHEWmMX  mokazateneil  dpQexkTuBHOCTH  pabOTHI
MPOU3BOJCTBEHHBIX  MpEANpUsITHl  sBisgeTcs  (HOHAOOTAAaYa,  OOIICHHO
XapaKkTepu3ymlas ypoBeHb 3(PGEKTUBHOCTH HCIOJIb30BaHUS OCHOBHBIX (WM
OCHOBHBIX H  OOOpDOTHBIX)  MPOMBINIJIEHHO-TIPON3BOJICTBEHHBIX  (DOHJIOB
npeanpustus. [lokazarens GOHIOOTIAYN ONIPEACIACTCS MTyTEM JCICHHS TOIOBOTO
o0beMa pealM30BaHHOW TPOAYKIIMM B JICHEKHOM Bblpakennn (V ) K
CpeHeTOI0BOM. MOJHOM OanmancoBoit croumoctu OIID B Buje:

R = 100, (8.2)
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Ver.
Po = Sho py6/pyo

(8.3)

O6opaunBaeMOCTh ~ OOOPOTHBIX  CPEICTB MPUHATO  XapaKTEpU30BaTh
ko3 punmeHToM 000pauYMBaEMOCTH, PACCUNTHIBAEMbIM KaK OTHOILIIEHHUE TOJJOBOTO
o0beMa MPOAYKIHH K CPEIHETr0J0BOM CTOMMOCTH HOPMHPYEMBIX OOOpPOTHBIX
cpenacts (OC)

_ Ver
Ko = oc,
C.T.

I[OHOJIHI/ITGJIBHO OoNpCACIIACTCA AIUTCIBbHOCTE OAHOIO 060p0Ta 060pOTHBIX

(8.4)

cpeacts (o ) B AHSAX MO CIAEAYIONIEH 3aBUCUMOCTH:
360

Jlo = o (8.5)

[Tpu conocTaBieHNN HECKOIBKUX BAPUAHTOB XO35IMCTBEHHBIX U TEXHUYECKUX
pelieHni Mo pa3BUTHIO U (HYHKIIMOHUPOBAHUIO 0a3bl TOPOKHOTO CTPOUTEIILCTBA,
pa3MEIICHUI0 TPOU3BOACTBEHHBIX MPEANPUITUNA, CTPOUTENHCTBY HOBBIX H
PEKOHCTPYKIIMM  JICUCTBYIOIIMX TPEANPHUSATANA, a TakkKe TIpu  BbIOOpE
B3aMMO3aMEHSEMbIX BUJIOB JOPOKHO-CTPOUTENIbHBIX MaTepuaioB (JJCM) ciexyer
UCITIOJIB30BaTh IOKA3aTeIu CPaBHUTEIBHONW 3KOHOMHUYECKONW 3(P(HEKTUBHOCTH -
MUHHUMYM TIPUBEICHHBIX MaTEePUATIbHBIX 3aTpaT, KOA()PUIIMEHT SKOHOMHUYECKOMN
3G ()EKTUBHOCTH U CPOK OKYAEMOCTH.

Br160op miiomniagok Toro win uHOro pacnonoxenus Ab3, [1b3, monurona uinum
JIPYTUX MPEANPUATUH 000CHOBBIBAIO TEXHUKO-3KOHOMUYECKUM PACUeTOM, HCXO IS
u3 psana cooopaxkennii. CTouMOoCTb poayKIiuu npeanpusaitus C paBHa CTOUMOCTH
MarepuaiaoB ¢panko-npeanpusatus C,, CTOUMOCTH TepepabOTKH MaTepuaIoB U

NPUrOTOBJIEHUs Moy hadbpukara Cpg ¥ CTOMMOCTH TPAHCHIOPTHBIX PacXxoa0B Cyy,
C=Cy+Chp+Cp (8.6)
Croumocth  MaTepuanoB  (paHKO-TIPEANPHUATHAS  ONPEACNSAIOT 10

KaJbKYJISIUSAM CTOMMOCTH MaTepuanoB. CTOMMOCTh NEepepadOTKU MaTepUaioB U

PUTOTOBIICHUSA TOTY(HaOpPUKATOB COCTOUT M3 €IMHOBpeMEeHHBIX 3arpaT C,, U 3a-

Tpat Ha nepepadoTKy npoaykiuu Cy,

BennunHy eIMHOBPEMEHHBIX 3aTpaT B JAHHOM CIIy4a€ PacCUUTHIBAIOT IO

dbopmye
C, = w (8.7)

rae C; - 3aTpaThl HA MOHTaX 000pyIOBaHUsA, pyo

C,. ;3aTpaThl Ha EPEIUCIOKAIUIO TIPEANPUATHSI, PYO. ;

C5- 3aTpaThl HA CTPOUTEILCTBO BPEMEHHBIX 3JJaHUI U COOpYKEeHUH, pyO.

C4;3aTpatThl HA apeHy y4yacTka, pyo. ;

V - cymMMapHbIii 00be€M MPOAYKIIMH, BHITYCKAEMbIN NPEANPUITHEM 32 IEPUO]T
JVCIIOKAllMHA B JAHHOM MECTE.

OCHOBHBIMH COCTaBJISIFOIIUMU €IMHOBPEMEHHBIX 3aTPaT SBIISIIOTCS PACXObl
Ha TEPEJMCIIOKAIMI0 M MOHTax oOopymoBanus. Benwunny 3atpatr Cpg,

onpenensaoT pacuetoM. CymMMapHbIi 00BEM MPOAYKIMHU, BbIpabaThiBAaEMOM
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MPEANPUATAEM HA OJHOM MECTE, 3aBUCUT OT NPOTSIKEHHOCTH y4acTKa JIOPOTH,
KOTOpbI oOcnyxkuBaeT mnpeanpustae. Ilpu yBenuueHUH [UIMHBI —y4yacTKa
BO3pACTAIOT JAJIBHOCTH TPAHCIOPTUPOBKU MPOAYKIIMH U TPAHCIIOPTHBIE 3aTPATHI,
HO YMEHBIIAKOTCA €IUHOBPEMEHHBIE pPACXOAbl, OTHECEHHBIE K EIMHHULE
npoaykiuuu. OnNTUMalnbHYH JUIMHY y4dacTKa JOpPOTH, KOTOPBIM  MOKET
00CITy’>KHUBATHCS OJI-HUM NPEANPUATUEM, ONIPENIETSAIOT 10 GopMyIie

L=2u /% (8.8)

rae P - morpebHoCTh B monydadbpukatax JaHHOTO MpeAnpusTHsSs Ha 1 km
JIOpOTH;

U - TPaHCHOPTHBIA KOA(DQPUIMEHT, BEIUUYUHY KOTOPOTO BBIUYUCIAIOT IO
dbopmyne

, TK,qV
H= 2(A+l§76"IKBV) (8.9)

3neck T - NpoAOIKUTETLHOCT CMEHBI, U;

K- k03 HUIIMEHT UCTIOIB30BaHUS CMEHBI IS aBTOMOOUJIEH;

J - rpYy30MO0ILEMHOCTh ABTOMOOWIIEH,

V cpenHsisi CKOpPOCTh JOCTaBKH TMONy(paObpHKaToB AAHHOTO MPEANPUSTHS
aBTOMOOWJIBLHBIM TPAHCIIOPTOM Ha Tpaccy, KM/,

A, B - ko3ddunmeHTs, 3aBUCAIINEC OT CEOSCTOMMOCTH MAIIMHO-CMEHBI
aBToMoOWis. 3HaueHue Kkoddduiumenta ans Hambojee pacmpoCcTpaHEHHBIX
aBTOMOOMJIEI-CaMOCBAJIOB 3aBUCUT OT UX TPY30MOLEMHOCTH.

I'py3onoaseMHOCTh aBTOMOOMIIA-camocBaia, T 3,5 6 10 25

3.74434.4
3aTeM NMOJACUYUTHIBAIOT €INHOBPEMEHHBIE 3aTPATHI.
TpaHcriopTHBIE pacxolbl MOTYT OBITh OMpeeieHbl MO MPUOIMKEHHON

dbopmyne
2 2
Cm = Co + P (8.10)

rne Cp,- CTOMMOCTB IMOTPY309HO-Pa3TrPy304HBIX paboT 1yt 1 T MaTepuana;

t - Tapud CTOMMOCTH TKM TIEPEBO3KH T'py3a C MPOM3BOJACTBCHHOTO MPEI-
IpUATHS Ha Tpaccy;l

|- cpennsis mampHOCTH IEPEBO30K, KM.

CymmMmapHasi CTOMMOCTHh TMPOAYKIIMH TPEINPUSTHS HA MECTe YKIQJAKU C
Y4eTOM MPUBEJCHHBIX BBIIIE 3aBUCUMOCTEN OTPEIEISAETCS BhIpayKEHUEM

2 2_
C = Cp +Cpy + PLZ—2 (8.11)

CpaBnuBas 3HaueHuss C mo BapuaHTaM, ONPEAENSIIOT ONTUMAJIBHOE MECTO
pa3MenieHus 3aBoja.

UrtoO6sl  mOBBICHTH  3(PPEKTUBHOCTH  pabOTHl  MPOU3BOJCTBEHHBIX
MpEANPUSATUNA, CUCTEMATHUUYECKH MOJACPHU3UPYIOT OOOPY/IOBAHME M MAIIMHBI,
BHEJIPAIOT KOMIUIEKCHYIO MEXaHU3alMI0 M aBToMatu3auuioo. Jiig oueHku
AKOHOMHYECKOW A (HEKTUBHOCTH BHEIPEHHBIX MEPONPHUSATHH (HOBON TEXHUKH)
MPOU3BOJIAT SKOHOMUYECKHI pacuer.
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DKOHOMUYECKUN 3P(EKT OT BHEAPEHUSI HOBOM TEXHUKH (CyMMY 3KOHO-MHHU

3a roj1) BEIYMCIAIOT 1O (hopmyJie
3 =[(C; + EK;) — (C; + EK,)|V (8.12)

rae Cq, C; - ce0ecTOMMOCTh €IMHMIIBI TPOAYKIUU A0 U MOCIE BHEAPECHHS
HOBOM TCXHHUKH;

Ky, Ky, - ynenbHble KanuTagOBIOXKEHUS OO M IOCJIE€ BHEAPEHUS HOBOU
TEXHUKU;

V rosioBoit 00beM IPOAYKIUY;

E - HopMaruBHbI KO3PQOUUHUEHT HKOHOMHUYECKOW 3P(HEKTUBHOCTH
KaIluTaJIOBIOKEHUH, ONpeAeNsieMblid U3 3aBUCUMOCTH E
1
E=— (8.13)
To
3nece Ty - CpPOK OKYNAaeMOCTH, XapaKTEPHU3YIOLIUH, 3a CKOJIBKO JIET

JOTIOJIHUTEIIbHBIE KAaNMTAJIOBI0KEHUSI HA HOBYIO TEXHUKY OKYIISITCS BCIIEICTBUE
CHU)KEHHS] C€0ECTOMMOCTH MPOAYKIUH.

Yem wmensbiie Ty, TeM 3¢h(eKTUBHEE HCIOIB3YIOTCS KamUTAJIOBIIOXKECHHUS.
MakcumanbHble 3HAuY€HUA TNPUHUMAIOTCS PaBHBIMM TpPEeM ToJaM  MpHU
MOJIEpHU3ALMK 00OPYIOBaHUS U LIECTH TOaM NMPU BHEIPEHUH HOBBIX MAIWH U
obopynoBanusi. B  HacTosmee BpeMs  OIpeAelieHHEe  SKOHOMHUYECKOM
3G ()EKTUBHOCTH HOBOM TEXHUKH MPOU3BOAMUTCS MO CHEIHAIBHOW METOAMKE,
IPEANOJIArarollIel CIeIYOIIYIO MOCIEI0BATEIbHOCTh PACUETOB:

- pacyeT ToJOBOr0 3KOHOMHUYECKOro 3(p(deKTa OT NPHUMEHEHUS HOBBIX
TEXHOJIOTUYECKUX CHOCOO0B IMPOU3BOJACTBA JOPOKHO-CTPOUTEIBHBIX MaTe-
pHaioB, MEXaHW3allMM W aBTOMATH3allMU IPOM3BOJACTBA, SHEPrOCOEpPEKEHUS,
CHocO00OB OpraHM3alMy IPOU3BOJCTBA TPYIa.
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Tpebosanusa u pekomeHoauUU K 8bINOJTHEHUIO KYPCOBOI PAOOM bl

Kypcosoit npoekt «IIpoexktupoBanue achaibTOOETOHHOTO 3aBOJIa» HWMEET
1eJbI0 0000IIUTh U 3aKPENUTh 3HAHUS, MOJYYEHHBIE CTYACHTOM IMPU U3YYCHUU
pasnena «[Ipeanpustus mo npou3BoICTBY achaabTOOCTOHHBIX CMECEH U U3enuit
n3 HUx» Kypca «IIpon3BOJACTBEHHBIE MNPEANPUATHS TOPOKHOTO XO3AMCTBAY,
pPa3BUTh HAaBBIKM CaMOCTOSITEJIbHOM TBOPYECKOM pabOThl, a TakKe Hay4duTh
[I0Jb30BaThCl HOPMATMBHOM H CHPAaBOYHOW JMTEpaTypol. BrinmosHeHue
KYpPCOBOTO TPOEKTa MO3BOJUT NPUBUTH HABBIKM BBIMOJHEHHUS OOOCHOBAaHHBIX
pacyeToB MOTPEOHOCTH JIOPOKHO-CTPOUTEIHLHBIX MATEPUATIOB JJIsl IPUTOTOBJICHUS
ac(arbTOOETOHHON cMecH, ToJ0BOTrO (oHaa padoyero BpPEMEHH, KOJMYECTBA
CMECHUTEJICH, 3amaca MaTepualioB, IUIOMAAEH CKIAJOB U HEOOXOIUMBIX
SHEPTrOpPECYPCOB.

Ha BeITIOTHEHUST KYPCOBOTO MPOEKTA COTVIACHO YUECOHOMY IJIaHY BBIICIISICTCS
60 gacos.

HNPUMEPHOE COAEP KAHUE KYPCOBOI'O IPOEKTA:

Brenenue (11enb, 3a1a4n, MyTH PEIICHU ).

n.1 PacyeTHas yacTh KypCcOBOTO MPOEKTA.

1.1 Pacuer romoBoro ¢onaa paboyero BpeMeHHU.

1.2 PacyeT moTpeOHOCTH UCXOJHBIX MAaTEPUAIIOB IO BUAAM CMECEH.

1.3 Beibop Tuma cmecuTenel U pacuer uxX KOJIMYeCcTBa.

1.4 Pacuer cknaackoro xo3sicTBa U BHYTPU3aBOACKON TPAHCIIOPT.

1.5 PacyeT noTpeOHOCTH IHEPTrOPECYPCOB.

1.5.1 ITap (c TemaoBbIM pacyeTOM U MPUSMKA U OUTYMOXPaHIIIUIIA).

1.5.2 DnexTposHeprus.

1.5.3 Cxatblii BO3yX.

1.5.4 Bopa.

n.2 TexHonoruueckasi 4acTb.

2.1 IlpoekTupoBaHME MPOrPECCUBHOM TEXHOJOTHMH  MPUTOTOBICHHUS
ac(abTOOETOHHBIX CMECeH.

2.2 CocTaB KOMILUTEKTa OCHOBHOTO ¥ BCIIOMOTaTeIbHOT0 00opynoBanus Ab3.
2.3 Unxenepusie cetu AB3.

1.3 Pa3pabotka renepansuoro iana Ab3.

1.4 KonTtposnb kauecTBa npoaykuuu AB3.

4.1 KoHTpoab KauecTBa UCXOIHBIX MAaTEPUAJIOB.

4.2 KOoHTpOIb KauecTBa AJO3UPOBAHUS.

4.3 KOHTpOIb TEMIEPATYPHOTO PEKUMA.

4.4 KoHTpoab KaueCTBA TOTOBOM MPOAYKIIUH.

4.5 Atrecranus, ceprudukanus npoaykmuu. [lacmopT cmecu.

1.5 OcHoBHble TOIL

1.6 OxpaHa Tpyzaa, OKpy>Karollei cpeabl U MPOTUBOIMOKApHAS 3allHTa.

3aKIIFOYEHHUE.
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MUHUCTEPCTBO ObPA30OBAHUS PECITYBJIMKU BEJIAPYCh

benopycckuii HallMOHAIIBHBIA TEXHUYECKUN
yHuBepcuteT DaKynbTET TPAHCIOPTHBIX KOMMYHHMKALIAN
Kadenpa "ABTomMoOUIBHBIE TOpOTH"

KYPCOBOM ITPOEKT

no gucuuiuinHe: «IIpou3BoICTBEHHBIE IPEANPUATHS TOPOKHOTO
XO03SMCTBA»
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BBEJIEHUE

[{esnbr0 BBIMTOJTHEHMSI JAHHOTO KYpCOBOTO IMPOEKTA SIBISETCS M3YUYEHHE MPOCK-
TUPOBaHMS ac(aabTOOETOHHOI'O 3aBOJAA. 3aKPEIUIEHUE TEOPETUUYECKUX 3HAHMM, IO0-
JYYEHHBIX MPHU U3YYEHUU OCHOBHBIX U CMEXHBIX JTUCIUILUIMH M0 TEXHOJIOTUU TTONY-
YEHUSI TOPOKHO-CTPOUTEIbHBIX MAaTEPUATIOB HA MPOU3BOJICTBEHHBIX MPEANPUITHAX
TOPOKHOM OTpACIIM. YMEHHE CAMOCTOSATEIBHO MOJIb30BaThC HOPMATUBHOM U CIIpa-
BOYHOM JIUTEPATYPOM.

3ajmadaMu KypcOBOTO MPOEKTA SABIIAIOTCS:

- pacuet rojioBoro ¢poHaa paboyero BpeMeHu;

- pacueT nNoTpeOHOCTU UCXOAHBIX MATEPHUAIIOB 110 BUJIAM CMECEH;
- BBIOOD THIIA CMECUTENIS U PACUeT UX KOJIMYECTBA;

- pacyeT CKJIaJICKOro X035IMCTBAa U BHYTPU3aBOJICKOTO TPAHCIIOPTA;
- pacyeT noTpeOHOCTH B BHEPropecypcax;

- pa3paboTka renepainbHoro miana Ab3;

- pa3paboTKa TEXHOJIOTUYECKON CXEeMbl OCHOBHOT'O MPOU3BO/ICTBA.
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PA3JIEJI 1. PACYHETHASA YACTBH KYPCOBOI'O ITPOEKTA
1.1 Pacuer rogoBoro pona pabouero BpeMeHu

[lorogHo-KJIMMaTUYECKHUE YCIOBUSl pallOHa CTPOUTEIHCTBA aBTOMOOMIIBHOU
JOPOTU BJIMSIOT HA MEPUOJ BO3MOXKHOIO IMPOBENEHUS pabOT MO CTPOUTEILCTBY,
PEMOHTY U COJEpkKAHUIO. DTO MEPUOJ r0Ja, HAYMHAs C JaThl, KOTJa TeMIeparypa
Bo3nyxa nocturaetr +5°C BECHOM, M 3aKaHUYMBAETCA OCEHBIO, IPH TEMIIEpAType
Bozayxa +10°C.

B tabnuunol ¢hopme npuBOASTCS KIMMATUYECKUE XapaKTEPUCTUKU

palioHa CTPOUTENBCTBA U JAaThl HACTYIUICHUS! CPEHUX CYTOUYHBIX TEMIIEPATYP
BO3JlyXa BBIIIE OMNPEIEICHHBIX MPEAEIOB M YHUCJIO JHEW C TEeMIEPATypoH,
IPEBBIIAIONIEH 3TH MPEAETBI.

Tabmuma 1.1. KnumaTtndeckasi xapakTeprCcTHKA paiioHa

Mecsn Cpenneme- [Tpeo6nanato- Cpennemecsu-
CAYHAs TEMIlepa- | [ee  HalpaBJICHUE | Has CKOPOCTh BETPAa,
Typa Bo3ayxa, °C | BeTpa m/c
SuBapp
Nronp

Tabnuua 1.2. JlaTel HacTyruieHHs CpPeIHUX CYTOYHBIX TEMIEpaTyp BO3ayXa
BBIIIIE OTPEICTICHHBIX MPEIETIOB U YUCIIO JHEH ¢ TeMIlepaTypoil, MPEeBHIIIAIONIeH 3TH
peIesbl

HaunmenoBanne be3mopo3HbIi T1e-
METEOCTaHIINU 0°C 5°C 10 °C 15°C | puon

Hcxonst u3 METEOIaHHBIX OMPENEINAETCS NMEPUOJ CTPOUTEIBCTBA, KOTOPBIN
NpUBS3BIBAIOT ¢ pabotoit AB3.
Uucno cmeH Tmoje3HoM paboThl  yCTAaHABIMBAeTCSs Ha  OCHOBAaHHUU
KJIIMMaTHYECKHUX YCIIOBUM C YUETOM:
- BBIXOJHBIX U MPA3IHUYHBIX JHEH;
- IHE MPOCTOEB MAILIUH 110 HETPEIBUICHHBIM TPUYNHAM;
- THEeH Ha npoBeneHue Texuuaeckoro ocMotpa (TO) u peMoHTa TEXHUKY;
- HeOIaronpUsITHBIX THEH 10 METEOYCIOBHAM (C ocankamu Oosee 5 Mm).

st ompenenenust TomoBoro (¢GoHAa pabouero BPEMEHH OMPEeseTCs
CyMMapHOE KOJIMYECTBO PabodYnX JHEH MO KaXKIOMY MECSIY

Hp = Do = (A + [ + I + Jpew), (1.2)
rae - ,[[p — 9UCJI0 padoYnX JHEH B MECSIIE;
[l — 4UCIIO KaJ€HJAPHBIX THEN B MECALE;
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JI — KONM4eCcTBO JOKIJIMBBIX JHEW C YUETOM MPa3JHAYHBIX U BBIXOJIHBIX
JTHEH 3a ATOT MEePHUOJ] onpeenseTcs mo Gopmyie:
A=1:(1— %), (1.2)
i

J11- KOIIMYECTBO NOKIIMBBIX JHEU, IPUHUMAETCS

I xB. — 0,6 unu 0,2 HA MeCHIT;

IT xB. — 3,9 unm 1,3 Ha MecHI;

III xB. — 4,7 unm 1,6 Ha MecHIT;

IV xB. — 1,8 mau 0,6 Ha mecHIr;

/15 — KOIM4YeCTBO BBIXOAHBIX M MTPA3AHUYHBIX THEN B MECSIIE;

Jy— KOJIMYECTBO HEW IMPOCTOEB MAIIWUH MO HEINMPEABUJICHHBIM NMPUYUHAM
paBHBIM 3% OT KaJIEeHZAPHOI'O BPEMEHHU 3a BHIUETOM BBIXOJHBIX U TMPA3THUYHBIX
JTHEM;

Hpev— 3aTpathl Ha ipoBesieHre TO u peMOHT onpeaensoTces o popmye:

ﬂ — (A=) * Koy * T *Py (1 3)
pem 1+Key*Tey*Py ’ .

re:
ﬂn = nﬂl + AZ + ZlHi (14)
T.e. CyMMa JIHEH mMepephlBOB B pabore mo mnpuunHaMm, kpome TO wu

PEMOHTA;

K.y — K03 dUmeHT CMEHHOCTH TPUHUMAETCS

Hnsa I u IV kB. - 1,0; gy 11 u 11T kB. - 2,0;

T\ — TIPOJIOIDKUTENIBHOCTH CMEHHI (8 );

P, — KonuecTBO JHEN HaXO0XKIACHUS MAIlUH B pEMOHTE, Mpuxosiieecs Ha 1 4
paboTsl MamuH, npuaumaetcs 0,0138;

KonnuecTBo pabounx cMeH B Mecslle onpeensercs mno Gopmyie:

r[lpc = r[lp * Ko (1.5)

JlaHHBIE TIO0 OMPENEIICHWIO YHCJIa CMEH IIOJIe3HOM paboThl 3a TEPHOJ
CTPOUTENHCTBA CBOASTCS B TAOIUITY.
Tabmuma 1.3 — OmnpenencHue yuciia CMEH IOJE3HOW paboThl 3a pacyETHBIN
nepuos

MeCﬂH ,Z[K ,[[1 AZ AH [lr[ KCM Pq TCM lepEM vﬂp Apc

o=

1 2 | 3 | 4 6| 7] 8 |9]10]|11 12 | 13

Hroro
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1.2 Pacyer noTpeOHOCTH HCXOAHBIX MATEPHAJIOB 10 BUIAM CMecei

Tabnuua 1.4 - Pacuér noTpeOHOCTH NCXOIHBIX MaTEPUAJIOB ISl IPUTOTOBIIEHUS ac(abTOOETOHHBIX CMece

OcHoBa | HaumeHnoBanue [ToTpeGHOCTh B NCXOHBIX MaTepHaax
HUE cMecHu Emanuia
w3Mepe Ide- Ide- Ide- ITecox | burym, | Munepanbnsiii | [IAB, T
OeHb | OcHb 6 M3 T MIOPOLIOK, T
M| 5040 | 1020 | g
i i 5-10
KOJI-BO €. MM, MM,
3 3 MM,
u3Me- M
peHust
1 2 3 4 5 6 7 8 9 10
Hroro

1. JIy1st Topsiunx MENKO3epHUCTHIX TUIOTHBIX a/0 cMeceit Tuna A, b, B, ykinanpiBaeMbIX B BEpXHHUX CIOSIX MOKPBITHS, KOJHYECTBO
meOHs ppakuuu S...10 mm — 64%, dp. 10...20 mm — 36% oT HOpM.

2. Ins ropAYuX KPYMHO3EPHUCTBHIX MOPUCTBIX U BBICOKOMOPHUCTBIX, & TaK € MEJIKO3EPHHUCTBIX MOPHUCTHIX a/0 cMeceH,
YKJIaIbIBA€MbIX B HUKHUE CJIOU MOKPHITUS U OCHOBaHUE, KOIMYecTBO 1eOHs ppakuuu 5...10 MM — 33%, ¢p. 10...20 mm — 42%, dp.
20...40 MM — 25% oT HOpM.
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1.3 Bb10op THIIA cMecHTe el U pacdyeT UX KOJIM4YecTBa

Nmest rogoByt0 cyMMapHy HOTPEOHOCTh B acanbToOETOHHOU cmecH Q
Ka)kJIOTO TUIIA, PACYETHYIO MPOIOKUTEIBHOCTh CTPOUTEIBHOTO C€30Ha B CMEHAX
Hpc u xosdpdunuent ucnonp3zoBanus obopynosanus (Ks=0,85-0,90), moxHO
OmnpeNeauTh MOTPEOHOCTh ac(aabTOOETOHHOM CMeCcH B CMEHY 1o ¢hopMyie:

-9 T
l_[CM - Apc * KB oM’ (16)
M, = —=,7; (L.7)
11
Nc =—*
1, , TT. (1.8)

B tabnuuHoi ¢opme NMpUBOIATCS TEXHHUUYECKUE XapAKTEPUCTUKH BHIOPAHHOTO

CMCECHUTCIIA.
Tabmuma 1.5 — Texanueckne xapakTepUCTHKH acParbTOOETOHHOTO CMECUTES

MoOUIBHOCTE

[Tpou3BOIUTETHPHOCTS HOMUHAIBHAS ITPH BIAKHOCTH
HCXOJIHBIX MaTepuaioB (mecka u medHs) 1o 3%, /4

VYcTaHOoBIEHHAsS MOIIHOCTE, KBT, He OoJtee

BMmecTHMOCTh GYHKEpOB arperara MUTAaHHs, IIT. X M°

Tun nurareneit

Jlnama3oH peryaupoBaHusi CKOPOCTH NUTATEeH

[[IuprHa JE€HTHI KOHBEHEPOB, MM

CymunbHslii 6apaban, nuameTp x L, Mmm

[IpuBox cymunbHOTrO 6apabana

Buna tormsa

KonnuectBo ¢pakiuii 103MpyeMoro KaMeHHOTO
MaTepuana, mrT.

Bmectumocts 6yHI<epa ropa4mnx KaMCHHbBIX MAaTCPUAJIOB,

MakcumalnbHas Macca 3aMeca, Kr

Tumn menraaku
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Bpemst npuroToBiieHHs OJHOTO 3aMeca,CeK.

OOm1ast BMeCTUMOCTh OYHKEPOB arperara roroBOi CMecH,
T (M%)

Cnoco0 3arpy3ku roTOBOM CMECH B aBTOTPAHCIIOPT

Hannyne nHppakpacHOTO MUPOMETPUIECKOTO TaTIYNKA
KOHTpOJISl TEMIIepaTyphbl acanbpra

OO011as BMECTUMOCTh OYHKEpPOB arperara MUHEpPaabHOIO

nopomka, M3

O6mas BMECTHTENFHOCTh OyHKepa arperara MbLiH, M

O6mas BMECTHMOCTb IUCTEPH I OUTyMa, M°

Tun neUIeyIaBIMBAKOIIETO YCTPOMCTBA

Tun nozatopoB

Cucrema yrpaBieHus

HpI/IBO,H HUCIIOJIHUTCIIBHBIX MEXaHHU3MOB

1.4 Pacuer cKJIAICKOr0 X031iICTBA 1 BHYTPU3aBOACKOI TPAHCIIOPT

AchanbToO€TOHHBIE  3aBOJBI  OCHAIIEHBI  PA3IMYHOTO  poja  CKIIAJlaMH,
MO3BOJIAIONIMMU XPaHUTh B HA/IJIEKAIIEM MOPSIJIKE, a TAK)KE MUHUMU3ZUPOBAThH IOTEPU
MaTEepHUaJIOB, TEM CaMbIM OOecrieurBaTh Oecrepe0oitHy0 paboTy IpeanpusiTUs.

Bce cknanpl gensat mo BUY MPOIYKIMU U MO CIIOCO0Y XpaHEeHUs (OTKpPBIThIE U
3aKpBITHIC, CKJIANbl Ui XpPaHEHHUS OPraHUYEeCKUX BSOKYIIUX B BHUJIEC HA3€MHBIX H
MO/I3€MHBIX OUTyMOXpaHuauil). Bee 3amonauTenu (mecok, medeHb, rpaBuii) XpaHITCs
Ha OTKPBITHIX CKJIagaX. MUHEpanbHBIN MOPOIIOK XPAHUTCS B 3aKPBITHIX €eMKOCTSX, KaK
JUTSI IeMEHTa. bUuTyMm XpaHuTcst B OUTYMOXpaHWIUIIAX 3aKPBITOTO THIIA.

[IpoexkTrpoBaHuEe CKIAICKOTO XO3SMCTBA 3aBOJa CBOJUTCS K OMPEICICHUIO
3almacoB XpaHEHWs MAaTepHUalioB, IUIOMIAJEH CKIIaToB, OOOCHOBaHWE CIOCOOOB
MOTPY30YHO-PA3TPY30YHBIX pabOT.

[Ipu ycTaHOBIIEHMHM 3aIacoB XpaHEHUS MAaTEPHAIIOB CIEAYET YYUTHIBATh, YTO
CBEPXHOPMATHUBHBIEC 3aTIaChl TPEOYIOT OOJIBIINX TUIOMIAACH XpaHeHUs, O0IBIIIOrO YUCIIa
00CTy>KMBAIOIIIETO TEPCOHANa M 3HAYMTEIBHOTO pacxojia cpenctB. Bmecte ¢ tem,
Majble 3amachl MaTepualioB, CTaBAT IO YIrpo3y OOECIEYeHHE CTPOUTEIbCTBA C
3alaHHbIMU TeMmmaMu. [103ToMy opranuzanmsi CHaOKEHUS T0JKHA OBITh TAKOU, YTOOBI
MpU 3aIUIAHUPOBAHHBIX TEMITAX CTPOUTEILCTBA JUIMTEIHHOCTh TpeObIBaHMSA OblIa
MUHHUMAaJIbHOM.

KonmdecTBo MaTtepuaioB, MOISKANUX XPAHEHUIO HAa CKJIa/I€ OMPEACIISIOT 1O

dbopmyie
Qn KK, 3

Qu= = — M 1.9
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Q- KOJIMYECTBO MaTepHraia, He0OX0AUMOE Vsl BBIMOJIHEHUS 3aJaHHOr0 o0beMa
pabor, M (1);

N — HOpMa 3aIacoB MaTepHUalioB Ha CKiaje ( B CyTKax) U yCIOBUS JOCTaBKU Ha
AB3;

Ki1 — ko3dduuueHT HepaBHOMEPHOCTH TMOCTYIUIEHUS MAaTepUanoB: s
KEJIE3HOJOPOKHOTO M BOJHOTO TpaHcmopra mnpuHumaercs Ki = 1,2; mus
aproMmooOmipHoro Ki; = 0,65...0,80;

K> — xoadpduumueHt HepaBHOMEpPHOCTH MOTpedneHuss marepuaioB Kp =
1,25...1,50.

Ta6numa 1.6. KonnuecTBo Matepuana, ykiaasiBaeMoro Ha | M2

Bun Crnoco0 BricoTa KonuuecTtBo Mate-
Marepuana YKJIAJKH YKJIQJKU, M | pyaJia, yKJiaJbiBae-
Moro Ha 1m?
[Ile6ensb, mecox [HITabens 3-5; 10-15 3-8
IlemeHnT, Cunoc 15-20 15-20
MHUHEPaAIbHbIN ByHKep 2.3 2.5-3
TOPOIIOK
burym, T burymoxpanunuiie 1,5-4 2,5

Tabnuna 1.7. O6bemM MaTepuasoB, MOUISKANTUX XPAHEHUIO HA CKIIaJe
HaumenoBanue [TapameTpol 3amac Matepuaios, M
Marepuasa Qo
Q,M3 n Ki | K>
1 2 3 4 5 6

[Ile6enb

5-10 mm, M3

[Ile6ens 1
0-20 mm, M3

[Ile6enb
20-40 MM, M°

Ilecok mnsa
CTPOUTEIBHBIX
pa6ot, m°

MuHepanpHbIN
MOPOILIOK, T

butym, T

IToBepxHOCTHO-
AKTUBHBIC
BEILIECTBA, T

Takxe pa3nyaroT 3 BUJia 3a11acoB:
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- MUHUMAJIbHBIN
- MAKCUMAJILHBIN
- TEKYLLUM.

MuHUMaIIBHBIN 3amac — TAKOE€ KOJMYECTBO XPAHMMBIX MATEPUAIIOB, KOTOPOE
JIOCTATOYHO JUJI BEACHUS CTPOUTEIIBCTBA C 3aJaHHBIMU TEMIIAMHU B PACYETHBIN IEPUOL;:
Vi=n-p-K,m (1.10)
rJ€ N — MUHUMaJIbHBIM HOpPMaJIbHBIM 3amac Marepuana (B CyTKax), KOTOPBII
MPUHUMAETCS OT BUAa MAaTEPHUAJIOB U JOCTaBKH €ro Ha AB3;

P - CYTO‘IHBIﬁ pacxod JaHHOIro Marcpuajia, T UJIn M3:

p:ﬂ%,m (1.11)

rae Q — romoBas nNoTpeOGHOCTh MaTepHralla 3a CTPOUTEIbHBIN CE30H;
Hp - uTOroBoe 4nciio padbouux JTHEW B CTPOUTEIILHOM CE30HE;
K,,- x0o3(puLMeHT, yYUTHIBAIONIMN MOTepU MaTepuana Npu XpaHEHUH,
NOTpy3Ke WIH pas3rpyske, paBHbid 1,02%.
B ycnoBusix Pb OuTyMm, MuHEpalbHBII MOPOIIOK M II€0EHb JTOCTABIISIOT
KEJIE3HO-T0POKHBIM TpaHCHopToM, n = 25, 20, 15 COOTBETCTBEHHO.

IIecok nocTaBisgroT aBTocamocBajaoM Jo 50 km, n =10.
Tab6muna 1.8 — MunuManbHbIE HOPMBI 3aI1ACOB MaTEPHUAJIOB (n)

HanMeHOBAIC Hopwma 3anaca ripu nepeBo3ke, CyT
ABTOTpaHCHOPT
Marepuaaia /Il TpaHCTIOPT Sortee 50 K ABTtoTpancnopt A0 50 km
burym 25-30 15-20 12
[1e6enpb 15-20 7-12 5-10
Mum. [Topomok 20-25 10-15 8-12

B Tabnune 1.9 npuBeneHsl CPOKM MUHUMAJIBHOTO 3ariaca XpaHCHHUST UCXOHBIX

MAaTCpUAJIOB U BCC ITOKA3aTCIN MJISI UX PACUCTOB.
Tabnuma 1.9— MuHuManbHBIN 3a11ac XpaHSHHSI MaTePHUATIOB

3HavYCHHS TapaMEeTPOB MuHuMaIbHBIR
HaumeHnoBaHue MaTepraioB 3
Q,r | Hpccyt n Kn P | 3amac Vi, m
1 2 3 4 5 7

[Tecox amnst CTPOUTENBHBIX paboOT
MPUPOHBIN BBICIIETO Kjacca, M3

butym HeTAHON TOPOXKHBIH , T

[I1eOens Bcex dpakuuit , M3

MuHepanbHbIi IOPOLIOK, T

IIAB, T
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MaxkcumanpHbI 3amac - 3TO IPEACIbHOE KOJIUYECTBO MAaTepuaioB, KOTOPOE
MOKHO XPAaHUTh Ha 3aMPOCKTUPOBAHHBIX CKIIA1aX.
MakcuManbHbIN 3aMac MaTepPUaiOB PACCYUTHIBAIOT MO hopMyIie:

V,=V,-m-K_,n° (1.12)
riue.

0- o6Imas moTpeGHOCTL Ha CE30H B ITAHHOM MaTEpHAJIE;
M - MakCcUMaJIbHAsI HOpMa XPaHCHUS PACXOIHBIX MAaTEPHUAJIOB,;

Ilo ananorum 3anojHseTcs TaOJIML@ MaKCUMAJbHBIX 3allacOB MaTEpUAJIOB C
y4E€TOM I1OKa3aTelIei.

VYcTaHOBMB MakCUMAaJbHBIA 3amac XpaHEHUs MAaTepUalioB, BBIYUCIISIOT
TpeOyeMble MIIoUIan CKIaI0B.

[Ipu xpaHeHun 1meOHs, TpaBHs, MECKa IMOJIE3HYIO IUIOMIAAb CKIAJ0B Si
OIIPENEISIOT O popMyJIe:

S, =——> (1.13)

rIe.
V>, - MakCUMaIbHBIN 3amac, M3;

Y — K03 GUIIUEHT, YIUTHIBAIOIINNA YCTOHYMBOCTD ITadEs, paBHBIN 1,2 —
1,3;
h — BeicoTa mTadesns xpanenus (h = 3 — 5 M). MII xpaHHUTCSA B 3aKPBITHIX
ckJagax (THIOBBIE CKIaIbI IS IIEMEHTA).
UewMm BbIIIIE BBICOTA IITA0EA, TEM OOJIBIIIE OOBEM CKIIAZA.
[Tpu XpaHECHUM MATEPHAJIOB B 3aKPBITHIX CKJIaJaX WM ITOJ HABECOM ITOJIC3HAs
IIOIIAb |

S =2 2 (1.14)

rae:
N - mpefenbHOE KOIMUECTBO MaTepHasa, yKIaabBaeMoro Ha 1 M2 mose3Hoi
momaau cknana (15-20 m/12).
Ha Teppuropum cxiaga ycTpawBarOT NpPOE3Abl Uil TPAHCIIOPTA, MPOXOJbI
[IPOTUBOIIOKAPHBIE Pa3PBIBBI U T. 1.
So =S, am? (1.15)
rae:
o — KO03(h(UIHUEHT, YYUTHIBAIOMUN JIOMOJHUTEIBHYIO TUIOMAb; IS
OTKPBITHIX CKIaa0B 1,2 - 1,3; OyHKEpHBIX U cHIIOCHBIX 1,3-1,4.
MunuManpHasi IIUPUHA Tpoe3Za JODKHA OBITh HE MeHee 5,5 M mpu
JBYXCTOPOHHEM JIBUKEHHUH U 3,5 M — IPU OAHOCTOPOHHEM.
[Ipr mnpoekTMpOBaHMM CKIIAJOB NPUHHUMAIOT pasMepbl B IUIAHE B BHUIE
npsiMoyroibHoil opme. [lupuny ckinanoB HaszHayatoT 20-50 M B 3aBUCUMOCTH OT
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YCIOBUM XpAaHEHUs MaTepHalioB, pPAaaWyca HCIIONb3yeMbIX KpaHoB. [locime 3toro
BBIUMCIIAIOT JUIMHY cKiazaa L:

L==2n (1.16)

PacueTHbie mapamMeTphl IMJIOMIAJEH OTKPBITHIX CKJIAI0OB CBOJST B TAOJIHILY.

Tabmuua 1.10 — Pacyernas Tabnuia 1yt KaMEHHBIX MaTEPHUAIOB

HaunmeHnoBanue matepuaia PacueTHble mapameTpsl

Vo,m® | K h, M Sn, M| o So, M° L, m b, m

e6ens 5...10, m°

[e6ens 10...20, M°

[le6ens 20...40, M°

ITecox st CTpOUTENBHBIX
paboT MPUPOTHBIN BBICIIIETO
Kiacca, M°

MIL, T n=15

TexHUYeCKHe XapaKTEPUCTHKU THIIOBBIX TPHUPEIbCOBBIX CKIamoB s MII
otoOpakeHo B Tabymie 1.11.

Tabmuma 1.11. — Texaudyeckne XapakKTepUCTUKH THIIOBBIX MTPUPEIIbCOBBIX CKIaoB st MIT

Tlokaszarenn BMmectuMocTh cknaga, T
360 480 720 1100 2500 4000
[Ipon3BOIUTENBHOCTH
Cxmana o mpuémy 38 38 38 70 100 100
MII, T./gac
[Tpou3BOIUTEIBHOCTh
1o Bhinaye MII 20 20 20 20 20 20
ITHEBMOBHHTOBBIM
HacOCOM
[Tpou3BOIUTEIBHOCTH
o Beigaye MI1 16,5 16,5 16,5 - - -

CTPYI\/'IHLIM HaCcoCoM

KommuectBo CHJIOCOB,

6 4 6 4 4 6
IIT.
Jlnametp lh-{ro cuioca, 3 3 3 6 6 5
BricoTa cuoca, M 10,1 16,1 16,1 14,74 25,54 25,54
Ycranosnennas
MOIITHOCTE 156,05 141,55 156,05 192 291 343
obopynoBanus, KBt
Pacxon excaroro 36,4 36,4 36,4 71,48 71,48 71,48

BO31yXa, M°/MHUH
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Mecropacnionoxenue Ab3 Biuser Ha TUn OuTymoxpaHwivma. Ha
npupenbcoBbiX Ab3 OuTyMoXpaHMIMILA JOHKHBI OBITh 00JIE€ MOIIHBIMU, TaK KaK OHU
OCYLIECTBIISIIOT MNPUEMKY XpaHEHHS U TOJHYK TOArOTOBKY Outyma. Bcee
OMTYMOXpaHWJIUIIA PaCIojaratoT BAOJb K/JI JTUHUM, 4TOOBI 00eCTIeYUTh yA00HBIM
cnuB. XKenaTenbHO, 4TOOBI TOJ Pa3rpy3Ky CTABUJIMCH OJHOBPEMEHHO HECKOJBbKO
nucTepH. BMecTuMocTh OMTYMOXpaHUIIUIIA 3aBUCUT OT 00BbEMaA pabOT, OHO AEIUTCS
Ha cexuuu — 500 T kaxnas.

[Inomaas OUTYMOXpaHMIUIIA BBIYUCISIEM O (popmyIe:

S, it (1.17)

rie:
o — ko3¢ uLMeHT 3anaca OUTYMOXpaHWINILA, paBHBIH 1,25;
VZ6 — MaKCUMaJIbHbI 00bEM OUTYMa, T;
h — ryouna 6urymoxpanwmuina: 1,5-4 M — noxzemusie; 8-10 M- Ha3eMHBIE;
k — koo punment, npuaumaem 1,01;
P — MIOTHOCTH OuTyMa, paBHas 0,95 T/M°.

butymoxpanunuiia menecoodpa3Ho CTPOUTh CEKIIMOHHOTO TUMA (TPUMEPHO 3-
4 CeKIMM) CaMOCTOSATENIbHBIC, UTO TIO3BOJISCT XpaHUTh 3-4 Bua OUTyMa.

JInuHa ceKIuu OUTYMOXpaHUJIUINA MPUHUMAETCS W3 YCJIOBHUS OOeCreYeHUs
pasrpy3KH K/ MUCTEPH JUIMHON 12 M Kaxkasl.

Jlns monmaun OuTyma u3 OMTYMOXpaHWJIHMINA B YCTAaHOBKE JUIsl €€ HarpeBa Jo
paboueil TeMnepaTypbl IPUMEHSIOT IIeCTepEHYAThIe OUTYMHBIE HACOCHI.

Hna  xpanenuss MII npuMEHSIOT THUIOBBIE CKIAAbl CO  CBOEH
BMECTUMOCTBIO, YUUTHIBAOIIECH MUHUMAaIbHBIN 3amac MIL.

TpancnoptupoBanue 1meOHS W mecka Ha AB3 TPOW3BOIAT JIGHTOYHBIMU
TpaHcropTépamu, Oynbao3epaMu-rnorpy3dukamu; MII — KOBIIOBBIMHU 3JI€BATOPaMH,
a’po-Keao0aMH.

[Ipon3BOAUTENHLHOCTh  BCEX  TPAHCHOPTHBIX  YCTPOWMCTB  JOJDKHA
COOTBETCTBOBATH MTPOM3BOAUTEIBLHOCTH cMecuteeit AB3.

1.5 PacyeTt noTpe0OHOCTH IHEPropecypcoB

B cocraB snepreruyeckoro xo3siictBa Ab3 BXOIAT: NapOKOTEIbHOE OTAEICHUE,
KOMITPECCOPHOE OTNIENIEHUE, YCTPOHUCTBO IO BOJOCHAOKECHHIO.
TennoBoil pacyeT XpaHWIMINA BKIIOYACT OINpeAeiIcHue TpeOyemMoro
KOJIMYECTBA TEIJIa U TapaMeTPOB HarpeBaTelbHbBIX MPUOOPOB.
B kadecTBe HarpeBaTeNbHBIX NMPHUOPOB HUCIOJIB3YIOT 3MEEBUKU C ITApOM.
IIpu 3TOM cllenyeT pacCUnThIBaTh:
-KOJTMYECTBO TEIIOTHI ,MOJIE3HO WCIOJIB3yeMOW il HarpeBa OuTyma B
OUTYMOXpaHWIIHIIE
-IOTEPH TEIJIOTHI TIPU Pa30rpeBe OUTYyMa B OUTYMOXPaHMIIHIIE
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-IOBEPXHOCTh HArpeBa HarpeBaTeJIbHBIX MPUOOPOB M HEOOXOIUMYIO JIMHY
TpYyO.

[Tpu npoexktupoBanuu Ha AB3 ckilaga OMTyMa IPUMEHSIOT 2-X CTYIIEHYATYyIO0
cXeMy pacdera nogorpea Outyma. OnpenensioT pacxoj TEMJIOThl HAa pa3orpeBe
Ooutyma 11 o0ecreyeHus ero MNoCcTyIuieHus B npusaMok rnpu 60°C.

Beruucasor pacxon TeIIOThI Ha paszorpeB B mnpusMke g0 90°C s
BO3MOXHOTO MEPEKAUYMBaHUA €r0 M0 TPyOONpoBoAaM B OUTYMOILIABUIIbHU.

Cxema OUTYyMOXpaHUJIMIIA IPUBE/ICHA HA PUCYHKE 1.

4

Puc. 1- burymoxpanunuiie (ckiaa outyma):
1 — >xene3HOA0POXKHBIN OYHKep; 2 — OUTyM; 3 — mpUsAMOK; 4 — GUTYMOIIPOBO/I;
5 — OuTyMHBIIN Hacoc; 6 — HarpeBaTeNb MPUAMKA.

CyMMapHbIi pacxoj TeIuia JUIs HarpeBa OUTYMHOTO BSDKYIIICTO OIPEICIISICTCS
o ¢opmyire:

pr = (Ql + QZ)r K,Zl)}(/‘{ (118)

re:
Q4 — pacxoJ Teria Ha TuTaBieHue outyma B OyHkepe, kJx/4;
Q, — pacxoj Temia Ha 060rpeB OUTYMOIIPOBOAOB, KJIk/4;
3arpaThl Temia Ha HarpeB Outyma a0 pabodeit TemrnepaTypbl ONpPEeIIIOTCS 0

dbopmyire:
Ql = CG * GG(tk - tH)J Kﬂﬁ(/q, (119)

rje:
Cs — yaenbHasl TEIJIOEMKOCTh OMTyMa MpH CpefiHel Temneparype, - 1,67
Gg — yacoBast MPOU3BOAUTEILHOCTh OUTYMOXPAHUJIUIIIA 110 BhIJaYe OUTyMa
t, - KOHeUHas TeMIiepaTtypa Harpea ouryma, 60°C;
t,, - Ha4YaJIbHAs TemrepaTypa Outyma B OUTyMHBIX eMKocTsX, 10°C;

_Vx1000

ﬂchTCM

6

Q, - pacxo/ Teria Ha UCIIApEHUE BIIary, cojaepikarieiics B 1 T Ouryma, ThiC.
KKaJl/T, ONPeIeTIeMbIi U3 BBIPAKCHUS:
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Q2 = Gg * W, kDK /4 (1.21)

L - CKpbITas TerJioTa miaBienus ouryma ,kJ[x/kr (126 kJIXK/kr)
B ykazaHHBIX  BBIIE  TEIJIOBBIX  MpoIleccax  HMEIOTCS  ellle

HEIPOU3BOICTBEHHbIE TIOTEPH TETLIOTHI.

[Totepu mpoucxoaat oT OUTYMOXpaHUIIUIIA YEPE3 THO U CTEHKH, OT 3epKajia
OuTymMa B OUTYMOXpAaHWJIMIIE, OT HArPETOro OMTyMa B MpHUSIMKE OMTYMOXpaHWIMUILA
yepe3 JIHO M CTEHKH, OT HarpeBa M MCIapeHus BO/bl, HAXOASIIENHcs B OUTyMe.

[loTtepu Temia B OKpY>KaroILyto Cpey:

Q3=O(/1H'F;1H'(t1< - tﬂH)+ O(6F6”(t1< - tH)JKI[)K/q’ (122)

rje:
Oy — KodbduuuMeHT Temnooraaud OMTymMa dYepe3 JHO OMTYyMOXpaHUIIMIIA
(1,68°2% ()

Fy, FO-muomanp qauina OuTyMOXpaHUIKINa, IJIoaAb OUTyMa , M2,
t - TEMIEpATypa JHUINA ¥ CTEHOK OuTyMoxpanuiuima , 10°C;

k/x op.
Olg- KOO(QQHUIUEHT TEIUIOOTIa4y B BhINIETIEKALIME ClIoU OuTyMa , ——"4"°C;
M

A

Ug = N (123)

[lomuplid pacxom Tella HAa TPEABAPUTENBHBIM  pa3orpeB OuTyma B
OUTYMOXpAaHWIHIIE HEOOX0IMMO YMHOXKHUTh Ha KodddurmeHt 1,1.

KomuuectBo TCIIIIOTHI, H€06XOI[I/IMOC IJIsL pa3orpeBa 6I/ITyMa B IIPUAMKC

Qa = C5 * Gg(ty — ty), KIxK/4 (1.24)
[ToTepu TeruIa B OKPYKaIOIIYIO CPEey MPU HArpeBe B MPHUIMKE
Q5:a,£[H'F;[H'(tK —to)t aCTFCT(tK - to) + O(BVFB'(tK - tO) K/DK/4, (125)
rac:

0Ly - KOOGQUIMEHT TemIooTaaun oT butyma K auy (1,68 x/lx/m* u °C);

E,; - nnomanps 1Ha IpusaMKa, CONPUKACAIOIIUXCS C TPYHTOM |
Fer — MmIomnaas CTEHOK MPUAMKA;
to - remneparypa ana npusimka (to =10°C);
Oer- KOO(Q(ULEEHT TEIIONepeauu yepes cTeHKy npuamka (25,6 kJx/m? u °C);
F3 - mmomane 3epkana 6utyma, COMPUKACAIONINXCS C BO3AYXOM ;
03~ K03 PUIUEHT Teronepeaayn ot 6utyma k Bo3ayxy(0,067 kJlx/ m?a °C);

[TomHBI pacxo/ TETUTOTHI IS pa3orpeBa OUTyMa B MPUSMKE OIPEIeseTCs

an:(Q4+Q5)' KHp KI[)K/‘-I (126)
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Knp=1,1
IHonnbri pacxoa TCIIOTHI JJI1 BhIAa4Y1 6I/ITYMa B 4acC

Q=Qup*CQnp KK/u (1.27)

[ToBepxHOCTH MOIOTPEBa MAPOBBIX JOHHBIX TPYO, 3MEEBUKOB JJIsl HArpeBa
JHUIIA OUTYyMa

E, = 20 M2 (1.28)

K*(THH;TKH _tH; tK) 4
rac:

Y. Q — MOJIHBIHA pacxo/1 TEIUIOThI ,KJ[K/4;

T~ TemMmeparypa HackimeHHoro mapa (169,6 °C);
T, ;-Temmneparypa kouaeHcara (119,6 °C);

K=168 xJI:x/M*4°C - k05> PULUEHT JOHHOMN TPYObI

3Has MTOBEPXHOCTh MAPOBOM TPYOBI JIITMHOM 1M, MOKHO OMPEICIUTh OOIIYIO JTTUHY
Tpyo:

Fy
LTp:7’ M (1.29)
f=mxdxl wm;? (1.30)

CyMmMmapHas notpedHocTh napa Ha AB3 BeluucsieTcs Kak:

Y. P=P;+P,+P;+P, xr/u (1.31)
re:
P,-pacxon mapa Ha HarpeB BsOKYIIETO B OUTYMOXpaHUJIHUIIIE:
P,-pacxon mapa Ha o6orpeB TpyOOIIPOBOIOB;
P5-pacxon mapa Ha pacnpuieHHE TOIUTHBA B (D OPCYHKAX;
P,-pacxon napa Ha oTomieHue

Pacxon mapa Ha HarpeB OuTyMa B OUTYMOXPaHUIIHIIE

Plz% ; PZZ% KI/4 (1.32)
rae:
i-Terutocoaepxkanue napa =2800 kkamu/Kr;

Q1-He00X0AMMOE KOJIMYECTBO TEIUIOTHI HAa pa30rpeB OUTyMa 4epes3 IMmapoBbIe
pyOaIku WM 3MEEBUKH K/ IUCTEPH
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_ C6*Gu(tk_t1-x)

T * Wk g, JIK/4 (1.33)

Q1

G-KOIIMYECTBO Pa30rpeBaEMOro OMTyMa B LIMCTEPHE IIPHU CIIUBE |
Cs-yaenbHas TeII0eMKoCcTh outyma =1,68k/[x/m? u °C,;
t,-80°C;

t,-10°C;

p-ko3ddunueHT Terionoreps 1,15-1,2;

N-KOJIMUECTBO OJJHOBPEMEHHO BBIIPY>KEHHBIX IIUCTEPH =1;
Ty-HOpMaTUBHOE BpEeMSs BHITPY3KHU, 34;

(Q-pacxo]l TEIIOTHI HA HarpeB OUTYMOMNPOBOJIOB , Lx 628 kkain. L — niouna
OUTYMOIIPOBOJIOB.
1 xkkan = 4,19 JIx
Cymmaphbie moTepu Teria 3a | 4 mpu onpeneneHHoW JUMHE TpyOompoBoaa
COCTaBJISIIOT:

Qa=g*L JIx/u; (1.34)

rJie:
( - yAenbHBIA pacxon napa Ha 1 M GuTyMOIpoBoIa, KOTOPHIH JOJKEH
obecrnieynTh MOABOJ TeIUIa, paBeH 125-175 kkan/a
L - oOmas nymrHa 060TrpeBaeMbIX OUTYMOIIPOBOJIOB, M

P; = %KI‘/‘I, (1.35)

CymMapHbIif pacxo]] Tapa Ha paciblUIeHUE TOTUTMBA B POPCYHKAX

Ps=q - 11 Qrkr/u, (1.36)
rae:

Q' — yHmenmpHBIM pacxoi Tmapa, mogaBaemoro d4epe3 (opcyHky Ha 1 Kr
M3pACcXO0JIOBAHHOTO TOTUIMBA, KT (IIPH TETUIOBBIX pacu€tax Oapaban mpuHuMaior 0,6
KT);

0r — YACIBHBIN pacxXo TOIUIMBA HA | TOHHY NMPUTOTAaBIMBaeMOM a/6 cMecH, KT

¥ P — cymmapHasi mpou3BOUTENHHOCTD aC(PaTbTOCMECUTEIBHBIX YCTAHOBOK;

3Has cymMmMapHyto notpedHocTh napa Ha AB3, onpezaensieM HEOOXOIUMYIO
MOBEPXHOCTh HarpeBa KoTJja:

Fo = 2 (1.37)
rac.

K3 — koadunuent 3anaca, yauThIBaroluii HEPABHOMEPHOCTh
notpebaenus mapa (1,2-1,3 %);
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Ky — k030., yuauThIBatonuii noTepu napa rnpu nojiaye ero oT KOTeJabHOM 10
MmecT notpednenus (1,1-1,2 %);

Jx — MaKCUMaJbHas MapOIPOU3BOIUTEIBHOCTD IAPOBOr0 KOTJIA, IPUHUMAEM
oauH naposoi kotén CIII — 3/8.

Pacuer cxxaroro Bo3ayxa.
Ha AB3 xomnpeccopHoe oTaeneHrne 00eCeYMBaET CKAaThIM BO3AYXOM BbITIOJIHE-
HUE CIEAYIOLUX ONepaluii: paclbUICHHE TOIUIMBA Yepe3 (OpCYHKH, pabOTy MHEBMO-
MHCTPYMEHTOB, THEBMOTPAHCIOPTUPOBKY MIT.
V=(V1+Vo+Vs3) K, M®Mun 1.38
V1 — pacxoj cKaToro Bo3/1yxa Ha paciblIeHHE TOIUIMBA Yepe3 POPCYHKHU;
V, — pacxom cxaroro Bo3Ayxa sl MHEBMAaTUYECKON TPaHCHOPTUPOBKHU
MUHEPAJIBHOTO MOPOUIKA;
V3 — pacxoJ cxaToro Bo3ayxa Ha pabOTy MHEBMATHUYECKUX HHCTPYMEHTOB;
K, — xoaddunment notepu Bo3nyxa B kommnpeccope 1,4-1,7.

vV, = MM/MHH ; 1.39

N — KoIM4YeCcTBO (POPCYHOK Pa3HOTO THIIA,
P — YIETBHBIM pacxo/ TOIJIMBA Ha paclbuieHne Bo3ayxa (opcynkoit 0,7-1,0 m3/kr
TOILIIBA,
d¢ — Pacxo] TOIIMBa (POPCYHKH JAHHOTO THIA, Kr/4; ( 545 Kr/4)
K — ko3¢ durmenT ogHOpoHOCTH, TTpU paboTe ABYyX (opcyHOK cocrtapiseT- 1,0;
s Tpex -0,90; geTwipex -0,85; martu — 0,8.
111000

V,=0,02 M3/ MUH 1.40
3,6 pu

I1- mpon3BOIUTENBHOCTh MHEBMOUHCTPpYMEHTa, (120-150 1/49ac);
L- MaccoBasi KOHIIEHTPAIIUS CMECH TIOPOIIIKA C BO3TyXOM KI/KT, TpUHUMAaeMast
B 3aBUCUMOCTH OT JJIMHBI TPAHCIIOPTUPOBKH;
100 M — 55 xr/kr;
200 M — 38 Kr/kr;
400 M — 25 Kr/kr;
800 M — 16 Kr/kr.
(- wIoTHOCTH Bo3myxa 1,1-2,0 kr/me.
Vz=2vi n; Ko, M3/MuH 1.41
Vi — YIETbHBIA PacXoJ CXKAaTOro BO3AyXa KaXIbIM MEXaHW3MOM, KOTOPBIH
MPUHUMAETCS UX XapaKTEPUCTHKUA WHCTPYMEHTA;
Ni — KOJIMYECTBO MEXaHU3MOB, UCTIONB3YIOMIHUX MTPU pabOTE CKATHIN BO3AYX;

Ko — xoddpdunmueHT OoJHOBPEMEHHOCTH ISl OMPEASICHHOTO KOJIWYeCTBa
MEXaHU3MOB.
Tabmuna 1.12. Texaudeckne XapakKTEPUCTUKU NHCTPYMEHTOB
MexaHu3Mbl Pacxoj Bo3yxa, M>/MHH
PyOuiibHBIE MOJIOTKH 0,55
KiermanbHbIE MOTOTKH 0,9-1,0
OTOOMHBIE MOJIOTKH 1,6
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CepiiiibHAs NOPIIHEBAsE MAIIMHA 1,3
CBepauiibHble POTOPHBIE MAIIUHBI

Pa3IMYHOrO JUAMETPa 0,5-2,2
nudoBanbHbIe POTOPHBIE MAIIMHBI 0,7-1,7
["alikoBepThI 0,45-1,5

Tabnuua 1.13. 3Hayenus kordduirieHTa 0 JHOBPEMEHHOCTH

ni 2 3 4 5 6-8 10
Ko 1,0 0,90 0,85 0,82 0,80 0,7
TH 1 KOJIMYECTBO KOMIIPECCOPOB ONPEEIISIETCS
N=— mr 1.42

[k
I — IIPOU3BOJUTCIBHOCTE KOMIIPpECCOpA.

AB3 MOXHO 00ecneyuTh INEKTPOIHEPTHEH TUOO0 OT JIMHUHN AJeKTporepeaad
yepe3 YCTaHOBKY TpaHC(OpMATOpHON MOACTAHIMHM JIMOO OOECneyuTh MPHUBOJ
MEXaHU3MOB MAJIOW MOIIIHOCTH Y OCBEIIECHUE OT MEePEABUKHON dIIEKTpOCTaHIMU. J1jis
CUJIOBBIX YCTAHOBOK MOKHO MCIIOJIb30BAaTh JABUTATENIb BHYTPEHHETO CTOPAHUS.

[Tpu npoexTupoBanuu 1ekrpocHadxkenust Ab3:
-OMPEeIEeISIOT HEOOXOAUMYIO CUIIOBYIO U CBETOBYIO MOIIIHOCTH;
-OMPEIEISIOT MOITHOCTD 3JEKTPOCTAHIINM MM TpaHC(HOPMATOPHBIX TOJICTAHIINN;
-BBIOMPAIOT BUJ TOKA U €T0 HANPSIKEHUE;
-COCTABJISIIOT CXEMY AJIEKTPOCETH U €€ pacuer.
Heo0xonnmoe KOIM4ecTBO 3JEKTPOIHEPTHH ONpEAesIeTcs o popMmyIie:

N =11-K - (=

o + YN, + YN,),xBm (1.43)
re:
K. — xoaddurnment, yanrsiBaromuii norepu monraoctH (1,05-1,10) — 5-10%;
> N¢ - cymMMapHasi MOIITHOCTh BCEX CHJIOBBIX YCTaHOBOK, KBT;
2Nc-nN,;+nN,y
Nsy, Ny — MOIITHOCTB 3JIEKTPOJBUTATENS M DJIEKTPOHATPEBATENSI COOTBETCTBEHHO

N- KOJIMYECTBO KaXJ0TO BUJA 000PYI0BAHS

> Ny - cyMMapHasi MOIITHOCTh BHYTPEHHET0 OCBEIeHUs, KBT;
> Ny - cymMmmapHas MOILIIHOCTh Hapy>KHOTO OCBellleHus, KBT;

COSP = 0,75 - kospdpumment momuocTH.
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= 25K B, (1.44)

BH ™ 1000+E,,”

Tabmuna 1.14 OcBemeHHOCTh BHYTPEHHUX ITOMETICHHH

HanmenoBanms S,M2 | Momnocts, Br | E, nx K3 Ecp. N, kBt

IIOMEIICHUS Bt/M2

1 2 3 4 5 6 7

Jymesbie u rapepod
Tyanersl

IIpon3BOICTBEHHBIE 1IEXA
JlaGoparopus
Becosas

Macrepckas
Komnpeccopnas
[Ipoxonnas
[ToxapHslii capait
Korenbnas

Kabuna ynpasnenus

CKJ1azickoe moMeIieHue
Uroro:

st ocBemienus treppuropun AB3 1ienecooOpa3Ho UCTIONB30BATh MPOKEKTOPHI,
MOHTHpPYEMbIE Ha CTAIlMOHAPHBIX WJIU TEPEeABIKHBIX MauTax. Pacuer MomHoCTH
CBOJIMTCS K ONPEACIICHUIO IO HOPMATHUBHOM OCBEIIEHHOCTH KOJIMYECTBA MPOKEKTOPOB
¥ UX MOIIIHOCTH.

CymmMmapHnbliii cBeToBO#M MOTOK F, M, HE0OOXOAMMBII JIsI OCBELIECHUS TUIOIIAAH
S, BeIUUCISIETCS 0 popmyIie:

F=YS+E,*xK *xK,,am , (1.45)

rie:

S - mIomaak MosIekKaIiasi OCBEIICHUIO, M2;

E. - cpenuHsis HOpMaTUBHAS OCBEIICHHOCTh JAHHOM TUIOMIAAN S, JIK;

K1 - xoadpdunment, yduThIBarOmMii ~ MOTepM  CBeTa  3a  MpejaesiaMu
ocBemraemor tiomanu, (1,15-1,5);

K> - ko3 durinent, yuuTeIBaronuii moTepu cBeTa M3-3a 3arps3Henus gamim (1,2-
1,5).

Heobxonumoe 91ciio mpoKeKTOpOB:

n =, WT, (1.46)

rae:
f - CBeTOBOI IOTOK JAaHHOTO THIIA MPOXKEKTOpa B Mpeesiax yria pacceuBaHUS,
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JIM, IPUHUMAEMBIN U3 TEXHUYECKOU XapaKTEPUCTUKH.
MOIIHOCTB HAPYKHOI'O OCBELIECHUS COCTABUT:
N, = n * w,KBT, (1.47)

rae:
® — MOITHOCTB JIAMIIBI JIJIs1 TaHHOTO mpokekTopa (0v=0,2-1,0 kBT).

CBeTOBOM ITOTOK HApPYy>XHOT'O OCBCHICHUS CBOOAUTCS B Ta6n1/1uy.
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Tabnuua 1.15 - Pacuer cBeTOBOro NoTOKa Hapy>KHOT'O OCBEIICHUS

HaumeHnoBanue MoriHocTh

. S, M2 En, nxk | KI K2 F,om | f,nom | n, mr
IIOMEIICHUH jgammn, Bt

kBT kBT

[nomanku y
CMECHUTEII

IIpoxonsl u
IPOE3/1bl

Ckiaabl

MexaHu3mel

>K€J'I€3HOI[OpO>KHI>I€

3aBoJicKHE
TPAHUITBI

Hroro
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Ha AB3 Boma pacxomyeTcss Ha pasIWYHBIC HYKIbI: XO3SHCTBEHHO-TIUTHEBEIC,
OBITOBBIC, MPOM3BOACTBEHHBIC M MPOTHBOIIOKAPHBIC.
OO6muit pacxo] BOJbI 32 CMEHY onpeaessieTcs no Gopmyiie:

Q=0,+0,+0;+0,, (1.48)

rae:
41, 92,93, 94 - Ppacxol BOJBI COOTBETCTBEHHO Ha TIUTHEBBIC, OBITOBEIE,
MIPOU3BOJICTBEHHBIE U MPOTUBONIOKAPHBIE HYXK/IbI.
CwmenHas moTpeOHOCTh B BOJIC Ha XO3SIMCTBEHHO-TIUTHEBBIE HYX/Ibl PaBHA:

Gh=p-n-K,z (1.49)

rae:

P - KOJIMYECTBO paOOTHUKOB HA 3aBO/JIE ;

N - HOpMa NMOTPEOHOCTH B BOJIE€ HA XO3AWCTBEHHO - MUTHEBBIE HYXK/bl Ha OJHOTO
paboTHUKA, MPUHUMAETCS paBHO 2511/cMeny;

K- k03 duLIMeHT HepaBHOMEPHOCTH BOAONOTPEOIEHUS, PaBHBI 3.

Pacxon Boipl Ha OBITOBBIE HYKIBI OIIPENEIAIOT 10 (hopmyIe:

Q=M -N+M,-Ny, 2 (1.50)
rie:
mq,m, - KOJIMYECTBO KPAHOB U AYIIEBBIX CeTOK (m,=3-4, m,=3);
N, - HOpMa BOJIbI Ha oIMH KpaH, paBHas 180-200 yii/cmeny;
n, - HOpPMa BOJABl HAa OJHY CeTKy, paBHas 375  1/cMmeny.
CymMapHbIif pacxo] BOJIbI Ha TPOU3BOJICTBEHHBIC HYXIbl PABEH:

;s =V, +V, +V, +V,, 1/ cmeny (1.51)

[Ipon3BOACTBEHHBIM pacxoJ BOABI MOXKET COCTOATh M3 pacxoJa BOJABI Ha
MPOMBIBKY KaMEHHBIX MaTEPHaJIOB, MOJUBKY TEPPUTOPUU C TEIbI0 OOECHBUINBAHMUS,
MIPUTOTOBJICHUE IMYJIbCHI, MOMKY MAaIlllMH U JP.

Pacxonm Boawpl Ha TPOMBIBKY IIeOHS, T'paBHs, MECKAa MOXHO OIPEACIUTH II0
bopmyie:

V,=v,-q,,, 1/ cmeny (1.52)

o
rae:

V1 - YAEIbHBIA PaCcX0/1 BOJIBL, JI, HA MPOMBIBKY | M3 KaMEHHOro MaTepuasna, KOTOPbIi
B 3aBUCHMOCTH OT CTEIECHM 3arpsi3HEHHOCTH Marepuana u3Mmensercs ot 1000 mo 3000
1/M3;

em- MIPOU3BOIUTEIBHOCTD YCTaHOBKH o MIPOMBIBKE KaMEHHOTO
MaTepuana, M>/cMeHy.
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Pacxoz BoJbl Ha OJMBKY TEPPUTOPHHM 3aBOJIa ONPEAEIAIOT IO (hopmye:

P
V, =S 'E,JZ/CMQH)/ (153)

DI (o
S - mIoma b, MOIEkKAIIAs MOJIUBKE, M2;
P - HOpMa monuBKyU | M? TEPPUTOPHH 34 CYTKH, paBHas 1,5-4 1/m? ;
M - 4KCI0 paboYnX CMEH B CYTKaX.

V, =v,;-0,,1/ cmeny (1.534
rJie:
V3 - pacxoj1 Bojbl B iuTpax 1 T amysbcuu (500-700),
> — MPOU3BOIUTENHHOCTh IMYJIHCHOHHOW YCTaHOBKH.

Pacxoz BoJeI Ha MOMKY aBTOMOOMIIEH OIpeaersitoT o Gopmyoie:
V,=v,-N,nlcmeny (1.55)
re:
N - komuuectBo apTomoomeii (N=10);
V4- HOpMa pacxojia Bojbl Ha MOKKY ogHoro aBToMoomis (500 11/cyTkn)

Pacxon BOAbl Ha NMPOTUBOMOKAPHBIE HYKIBI B JUTPax 3a CMEHY JJISI JTOPOYKHBIX
IPOU3BOACTBEHHBIX MPEANPUATUI C TUI0IIAIbI0 TeppuTopun MeHee 100 ra onpenesnsor,
IpPUHUMAsL, YTO HA TEPPUTOPUH MPEANPUATHS B TEUCHHE CMEHBI HE MOYKET BO3ZHUKHYTh
0oJee OHOTO TMOXapa, IPUYEeM TOKap JIOJDKEH ObITh JIMKBUAMPOBAH MAaKCHMyM 3a 3
gaca. [Ipu Takux qonymeHusx TpeOyeMbIii pacXo]1 BOJbI COCTABISAET S5 JI/C.

OO6mmii pacxoj BOJIBI Ha TYIIEHUE TIOKapa:

g, =3-3600-5=54000.

(1.56)
PacueTHb1i1 pacxoa BOABI OIPEAECAIOT
QK1 'K
Q, = Wz;,ﬂ/CMeHy (1.57)

re:

K1 - koo purimenT HepaBHOMEPHOCTH BOIONOTPEOICHHS B TEUCHUE CMEHBI, PABHBIN
1,1-1,6;

K> - ko3¢ dunment, yauTeiBatomuii yTeuKky BoJbl, paBHblii 1,15 - 1,25;

T - TpoAOMIKUTENHHOCTH CMEHHI (8,0 1).

[To Benmmumue Q, ompenensiOT HEOOXOAMMBINH AMAMETP BOIOMPOBOAHOU
CeTH:
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d= |—2_ (1.58)
-1000-v
TIc.

V - CKOpPOCTb T€UEHHs BOJbI B TpyOax, paBHas 1-1,5 m/c.

Texnonornueckass 4actb, pa3pabOTKa TIEHEPAJbHOIO IUIAHA 3aBOJA, KOHTPOJIb
KauyecTBa MPOMYKIIMH, OCHOBHBIE TEXHHKO-d)KOHOMHUYECKHE IMOKAa3aTelu H3JIOKEHBI B
JIEKIIMOHHBIX U MPAKTUYECKUX MaTepraiax yueOHO-METOIUUECKOro KOMILIEKCa.
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2 TEXHOJIOTNYECKASA YACTbD
2.1 IlpoexkTHpPOBaHMe MPOrPeCCUBHOI TEXHOJIOTMH MPUTOTOBJIEHUS
acabTO0ETOHHBIX CMeceil

BaxneimuM u  3aBepmatromuM  npoueccom  Ha  AB3  ABnsercs
NpPUTrOTOBIEHUST  ac(anbTOOETOHHOM  cMecu. TeXHOJOrHYecKuid  mpouecc
MPUTOTOBJICHUSI CMECU JOJKEH OOECNeYUuTh MOJIyYeHHE CMECHU IOCTOSHHOIO
COCTaBa U BBICOKOI'O KayeCTBA.

OCHOBHBIMH YCJIOBHUSIMU MOJIYYEHHS] KAYECTBEHHON CMECH SIBIISIOTCS:

- MCII0JIb30BAHUE JJIsl MPUTOTOBIIEHUS ac()hanbTOOETOHHON CMECH UCXOIHBIX
MaTepHaJIOB CTAOMIIBHOTO KaueCTBa U COCTAaBa;

- MpeABapUTENIbHOE JO3MPOBAHME IEcKa W IIEOHS J0 MOCTYIUIEHUS B
CYLIMJIbHBIN Oapaban;

- THIaTeJIbHAs PACCOPTUPOBKA MECKa U 1IeOHS MOCIe CyIUIbHOTO OapabaHa
CTpPOTro Mo (paKiusiM, UCKITIOUAsl HATMYUE OJTHON (PpaKIuu B APYTOW;

- TOYHOE JO3WPOBAHHE KAXKION (PPaKIUU MUHEPATBHBIX COCTABIISIOIIMX
cMecH — 11e0Hs, TeCKa, MUHEPAIbHOTO MOPOIIKA, [IMKIOHHON MbLITH;

- TOYHOE J03MpOBaHME OWTyMa M J0OABOK TMOBEPXHOCTHO-AKTHUBHBIX
BEILECTB;

- obecrieyeHHe 3aJJaHHOTO  TEMIIEPATYpPHOTO  PEXHMa  HCXOJIHBIX
KOMITOHEHTOB U ac(haibTOOETOHHOM CMeCH;

-  UHTEHCHMBHOE  TIEpeMellMBaHHe, O00ecleurBaollee  IMOTydYeHUE
OJTHOPOJHOM CMECH;

- aBTOMATHU3alUsl  TEXHOJOTMYECKOTO  IpoIlecca  MPUTOTOBICHHUS
ac(abTOOETOHHBIX CMECeH.

TexHomorn4YecKuii MpoIecc MPUroTOBICHUS achaIbTOOETOHHBIX cMecel Ha
AB3 BKIJIIOYAET CIEAYIOUIUE ONIEPaIn:

- BBITPY3Ka U3 TPAHCIOPTHBIX CPEJICTB U XPAHEHHE MCXOJHBIX MaTEPHAIIOB
Ha CKJIa/ax;

- BHYTPU3aBOJCKAsl TPAHCIIOPTUPOBKA MATEPUAIIOB;

- 00e3BOKMBAHHE W HArpeB OPraHWYECKUX BSDKYIIUX MaTEPHAIIOB JI0
PacUETHOM TEMIIEPATYPHIL;

- BBICYIIMBAHHWE M HArpeB MICOHs, MecKa, MUHEPAIBLHOTO TOPOIMIKa (s
ropsAYMX U TEIUIBIX cMeceil);

- pazzeneHue NPOCYIIEHHOIO U HarpeToro Necka v medHs 1o pa3Mepam;

- 103UPOBAHUE U MEPEMENINBAHNE OTJA03UPOBAHHBIX MATEPUATIOB C TOPSTYUM
ouTYMOM;

- BBITPY3Ka TOTOBOM CMECH B aBTOMOOUITN-CaMOCBaJIbl NI HAKOMUTETHHBIC
OyHKepa.

B coctraB AB3 BxogdT cienyromniye nexa:

- TPAHCTIOPTHO-CKJIAJICKON JIJIsi TOCTABKH, Pa3rpy3KU, XpaHEHUS U BbIIauu MIEOHS,
recKa, MUHEPaJIbHOTO MOPOIIIKA;

- OUTYMHBIN — JJIsI pa3rpy3Ku, XpaHEHUs, HarpeBa U 00€3BOKUBaHUS OUTYyMa;
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- ac(harbTOCMECHUTENIbHBIM — ISl BBICYIIMBAaHUS M HarpeBa IIEOHs, Mecka U
CMEIIIMBaHUSI  KOMIIOHEHTOB,  BpPEMEHHOTO  XpaHEHWs ¢  BbAa4d  TOTOBOU
ac(harbTOOETOHHOM CMecH;

- DHEpPreTUYeCKuil (Ha 3aBojax OOJIBIIOW MOITHOCTH) U PEMOHTOMEXaHUYECKHUE
MacTepckue — il CHaOXKEHUs TMOTPeOUTeNIe SIEeKTpO’HEpPTHel ©  peMOHTa
o0opy1I0BaHMUS.

Ucxonnbpie MaTtepuasibl [JIsi MPUTOTOBICHHUS ac(albTOOETOHHBIX cMmecei
MOCTYMAalOT Ha 3aBOJA  KEJIC3HOJOPOXHBIM M  aBTOMOOWJIBHBIM  TPAHCIIOPTOM,
pasrpy’karoTcsi € HCIOJIb30BAHUEM CIEIHMAIBHBIX MEXaHU3MOB M Pa3rpy304YHBIX
YCTPOUCTB M HAMPABIISIIOTCS B COOTBETCTBYIOIIME CEKIIMU CKJIAI0B W XpaHwiuil. Bce
oTepaIfu Mo pa3rpy3Ke U CKIAJUPOBAHUIO MATEPHUAIIOB MOJTHOCTHIO MEXaHU3UPOBAHBI.

Co cknajna nebHs U ecka MaTepualbl MOAAI0T OJHOKOBIIOBBIM MOTPY3YUKOM Ha
ITHEBMOXOJY B OTCEKM OYyHKepa arperata MUTaHUS, KOTOPBIM oOOeclmeuuBaeT Moaady
eOHs U TIecKa Ha XOJIOJIHBIN KOBIITOBBIN 3JIEBATOP, a C HEr0 B CYIIWILHBIN OapabaH. B
arperare MUTaHUs MPOUCXOJUT MPEBAPUTEIIBHOE JO3UPOBAHKUE 1O 00BEMY XOJOTHOTO
U BIQKHOrOo Marepuaia. PaBHOMepHass ero mojada CIOCOOCTBYET CTaOMIBHOCTH
mpoliecca CyIIKU U HarpeBa, oecrepe0oitHoi paboTe CMECUTEILHOTO arperara.

CymuipHBIN arperaT BKJIIOYAeT CYIIMIbHBIN 6apadaH ¢ TONkKou u opcyHKoH, 6ak
C IOJIOTPEBOM Ma3yTa.

Arperat ob6ecnibUITMBaHUS 33]I€PKUBAET MbLIIb, HE aBasi €i BbUIETAaTh B aTMOCHEPY.
B coBpemMeHHBIX KOHCTPYKIHSIX achaaIbTOCMECUTENBHBIX YCTAHOBOK YJIaBIMBAHUE MBLIN
nocturaet 85-95%. YacTh ee MCHONB3YIOT Kak J100aBKY K MHUHEPAIbLHOMY IMOPOIIKY,
NO3BOJISIL PACX0JI0BAaTh €ro SKOHOMHO. JlJIsl XpaHEHUsI BUIH UCIIOIB3YIOT CIEIUATbHOE
XpaHWIHILE. DTy ObUIb TO3UPYIOT OTAEIBHO OT MUHEpaIbHOTO nopoika. KomnuectBo
n00aBisieMON THUIM YCTaHABIMBAET JabopaTopusi, OHA K€ JaeT pa3pellieHHe Ha ee
UCITIOJIb30BAHHE.

CmecuTenbHBIN arperat BKJIIOYAeT TOPSYMN KOBILIOBBIM 3JI€BAaTOp, IUIOCKUUN
BUOPAIIMOHHBINA TPOXOT, Ha KOTOPOM OCYIIECTBIISIETCS COPTUPOBKA BBICYIICHHBIX H
HArpeThIX KaMEHHBIX MAaTE€pUajOB MO (PPaKIUsiM U Mojada B «ropsiyue» OyHKepa ¢
OTCEeKaMU, BECOBOU OYHKEp JTO3HUPOBOYHOTO OTICICHHS 1 CMECUTEIb.

Temneparypa OuTyMa, MOCTYHAlOMIEr0 B CMECHTENb, MEOHS, MEcKa, OTCEBOB
IpoOJICHHsI TIPU BBIXOJIE M3 CYIIMJIBHOTO OapabaHa u acanbTOOETOHHON CMECH TpH
BBIITYCKE W3 CMECHUTENS B 3aBUCUMOCTH OT MapKd MPUMEHSEMOro OWTyma JOJKHA
COOTBETCTBOBAaTh yKa3aHHOM B Tabmuue 2.1. MuHepanbHbIi MNOPOIIOK ISt
MPUTOTOBJIEHHST ac(haabTOOETOHHBIX CMECEM MOMyCKaeTcs BBOAWTh B CMECUTENb 0Oe€3
nogorpesa. Ilpu mnpUMEHEHWH AaKTUBUPOBAHHBIX MUHEPAIbHBIX TOPOIIKOB WIIH
aJIr€3MOHHBIX TIPUCAIOK TeMIIepaTypa OuTyma, medHs, TpaBus, MecKa, 0TCeBa APOOICHUS
Y TOTOBOM acambTOOETOHHOM CMECH MOXKET ObITh CHUKEHA:

e Ha 20 °C npu npumenenuun 6utymoB mapok BHJ[ 60/90, BHJI 90/130, BH 60/90,
BH 90/130 (o I'OCT 22245); 50/70, 70-100 (mo CTh EN 12591) ;

e Ha 10 °C npu npumenenuu 6utymoB mapoxk bHJI 130/200, BHJI 200/300, BH
130/200, BH 200/300 (o I'OCT 22245); 100/150, 160/220 (no CTb EN 12591).

MuHepaabHBId TOPOIIOK M3 CHUJIOCHOW €MKOCTH TOJaeTCsa B OyHKEp a03aTopa
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MHUHCPAJIBHOI'O ITOPOIIKA U, ITOCJIC DO3UPOBAHUSA COOTBeTCTByIOHleﬁ Imopuuu € MOMOIIbIO

IITHEKAa, B CMCCHUTCIIb. CunocHas eMKOCTh 3arpyKacTcs u3 HEMCHTOBO3O0B.
Tabnuma 2.1 — XapakTepuCTHKN COCTABJISIFOIINX JIJISI TIPUTOTOBJICHUS] CMECH

Temnepatypa, "C
Bua BAMKyLWEro W ero webHA (rpaBuA), necka,
Bun neHeTpauvs npu 25 Guryma, oTcesoe ApoGneHua npu CMECH Npy
CMECH C. MOCTYNAIOLWEro | o v e ua CYLLINNBHOO BbINYCKE 13
B CMECHTENb 6apabana CMEeCHTenA
B askuii Gurym 60/90 140-160 165-185 140-160
B Ak GuTyMm
90/130 140-160 165-185 120-140
7 Butym
MOANDMLMPOBAHHBIR _
50170, 70/100, 160-180 190-210 170-180
100/130
PP Burym | 420-140 156-175 120-140
Tennan Huaknia ouTym
130/200 90-115 125-150 80-100
Huokmia GuTym
XonoaHaA 70/130 80-100 115-125 80-100
Mpumeyarue — Temnepatypa WebeHOYHO-MACTUYHBIX CMECel NpW BeINyCKe M3 CMECHTEena —
160 °C — 180 °C.

N3 OGurymoxpaHuiuila, MOAOTPeThIi 10 Temmeparypbl 90° OuTyMm momaercs
HACOCHOW YCTaHOBKOH M0 000orpeBaeMoMy OUTYMOITPOBOJIY B OMTYMOHArpeBaTeIbHYyIO
YCTaHOBKY, T/ie 00€3BOKMBAETCS U HarpeBaercs 1o paboueit temmeparypsl 140-160°C,
3aTeM B IMCTEPHBI C 3JEKTPOHATPEBOM U B JIO3UPYIOIIEE YCTPOMCTBO, U3 KOTOPOTO
CTPOTO OTIO3UPOBAHHAs MOPIIHS OUTyMa OJAETCS B CMECUTEIIb.

[Ipy mpoeKTHUpOBAaHWU TEXHOJOTUU MPUTOTOBICHUS achambTOOETOHHOW cMecH
HE0OX0AUMO 00paTUTh 0CO00E BHUMAHHE HAa BO3MOYKHOCTb TPUMEHECHHS MEPOIIPUSTHI
0 TOBBIIEHWIO KauecTBa CMeced 3a CcYeT MHTeHCU(UKAIMU TPOIECCOB
nepeMennBaHms, Crocoda BBEJCHUS BXKYIIETO, MPUMEHEHHSI TOBEPXHOCTHO-aKTUBHBIX
BEIIECTB.

2.2 CocTaB KOMILIEKTA OCHOBHOI'0 U BCIIOMOraTe/ibHOr0 o0opynoBanusi Ab3

Konctpykiust  achanbTOCMECUTEIBHBIX  YCTAHOBOK  TIO3BOJISIET — BBITIOJIHATH
CJICYIOIIUE OTIePAIK TEXHOJIOTHIECKOTo Mporecca (tadsmna 2.2 — 2.3):

NPEIBApUTEIBLHOE JIO3MPOBAHME BIAXHBIX KaMEHHBIX MAaTEepUajoB B arperare
MTUTAHHUS;

MPOCYIIMBAaHUE U HarpeB KaMEHHBIX MaTepUaloB 10 pabodeld Temmeparypsl
B CYIIUJILHOM OapabaHe U 1moady uX K TPOXOTY CMECUTEIHHOTO arperara;

COPTUPOBKY HarpeThIX KAMEHHBIX MaTepuaioB Ha yeTwipe (ppakmuu (0-5, 5-10, 10-
20, 20-40 mM), BpeMEHHOE XpaHEHUE WX B «rOpsiaeM» OyHKEpe BMECTUMOCTHIO 19 m3,
JI03UPOBAHNE U BBIJJAYY UX B CMECUTEIb;

TPEXCTYMEHYATYIO0 OUUCTKY BBIXOJSIIUX U3 CYITMIHLHOTO OapabaHa THIMOBBIX Ta30B
OT IBUTH B TIPEJIBAPUTEIHHOM CHCTEME OYHUCTKH, IHMKJIOHAX CYXOW TBIJICOUYNCTKH
1 B MOKPOM MBUIEYJIOBUTEIIEC — CKpyOOepe «BenTypn» (@ dexTuBHOCTH
mbUIeyJaBIuBaHus cocTaBisieT 99,7 — 99,85 % B 3aBUCHMOCTH OT BHIa IPUMEHIEMBIX
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MaTepuaoB) WIM OYUCTKY B PYKaBHBIX (DUIBTPAX — BBIOPOCHI MBUTM COCTABISIOT MPU
sTOoM He Oojiee 20 mr/m3;

UCIIOJIb30BaHUE YJIOBJICEHHOW TMBUIM TPU NPUTOTOBIECHUU ac(aibTOOCTOHHBIX
CMece, Uil 4eTO MMEETCS CHEUMANIbHBIA arperar €MKOCThIO 23 M3, MO3BOJISIOIIMI
BPEMEHHO XPaHUTH MbLIb, TPOU3BOIUTH BECOBOE JO3UPOBAHUE U MOJIa4y B CMECUTENb, a
TaKk)Ke, MpU HEOOXOJMMOCTH, BBITPYXKaTh VYJIOBJICHHYIO MbUIb B TEXHOJOTHUUECKUU
ABTOTPAHCIIOPT JJIs JAJbHEUIIEH YTUIU3ALUM;

IpUEM MHHEPAIBHOTO TOPOIIKA M3 aBTOIIEMEHTOBO30B, J03WPOBAHUE U BhIAAUY
B CMECHTEIIb;

npueM OuTyma W3 OMTYMOBO30B (MU CKjlaja OWTyMa), BPEMEHHOE XpaHEHUE
U HarpeB ero B OUTYMHBIX IIUCTEPHAX A0 paboyeil TeMIepaTyphl, JO3UPOBAHUE U TTOAATY
B CMECHUTEIIb;

o0orpeB OUTYMHBIX KOMMYHUKAIIMH, HAarpeB OUTyMa M TOIUJIMBA TOPSYUM MaCJIOM,
HarpeThIM B HarpeBaTesie s )KUJKOTO TEIJIOHOCUTEIIS,

MojIa4y CMECH CKUIIOBBIM TMOABEMHUKOM B OyHKEp arperata roTOBOM CMECH WJIU
BbIJIa4y HETMIOCPEACTBEHHO U3 CMECUTEISI B aBTOCAMOCBAI.

B ycranoBkax o0ecrneueHo:

ABTOMATU3UPOBAHHOE U JIUCTAHIIMOHHOE BECOBOE JO3UPOBAHHE KAMEHHBIX
MaTepHuaoB, OUTyMa, MUHEPAJILHOTO MOPOIIKA U MBUIH, UX MepEeMEIIMBaHNe, U Bbllaya
B OYHKEp rOTOBOM CMECH WJIM B aBTOMAIIIUHY;

KOHTPOJIb U PETYJIUPOBAHUE TEMIIEPATYPhl KAMEHHBIX MAaTEPHUAIOB M OTXOISAIINX
JTBIMOBBIX Ta30B Ha BBIXO/IE U3 CYIIMIBLHOrO OapabaHa, TeMIepaTyphl TOIUIMBA U TOTOBOM
CMecH;

ABTOMAaTHYECKOE WJIM JUCTAHIIMOHHOE  YIPaBJICHUE BCEMU  OCHOBHBIMHU
MEXaHU3MaMHU.

MSITKUAN MTyCK ¥ OCTAHOBKA CKUIIOBOTO MOJbEMHHKA, CYITHIBHOTO OapabaHa.

VYpaBneHue BCEH YCTAHOBKOW LEHTPAIM30BAHO U OCYIIECTBILIETCA C MYJIbTa
yIpaBJICHUs, pa3MENIeHHOTO B KaOuHe omeparopa. KabuHa omepaTopa oOopynoBaHa
KOHJUIMOHEPOM M I'POMKOTOBOPSAIIEH CB3bl0. bBJIOYHBIM NOPUHLOKAN HW3rOTOBICHUSA
MOBBIIIAET 3aBOACKYIO TOTOBHOCTh Y3JI0B UM MO3BOJSIET 3HAYUTEIBHO COKPATUTh CPOKH
MOHTaXa yCTaHOBKH. IIpuMeHEeHHe MHKPOMPOLECCOPHON CHUCTEMBI YIpPaBICHUS
oOecrieuynBaeT y morpeburesns Hanboiee ONTUMAIbHBINA, YKOHOMUYHBIN PEeKUM paboThI
YCTAaHOBKHM, TIOBBIMIAET  KYyJAbTypy  MPOMU3BOJACTBA M OE30TKAa3HOCTh  pabOTHI
obopynoBanusi. Ilpum »oTom Bcs wuHpoOpManus, B TOM YHCIE ¥ O BOBMOXHBIX

HCUCIIPABHOCTAX, BBIBOAUTCA HA I[I/ICHJ'IGI‘/'I.
Tabnuua 2.2 — TexHuueckue XxapakTepucTuku acaabroderoHHoro cmecutens bM3-80

Texnuueckue
bM3 -80
XApaKTEPUCTUKHU
1 2
ITpon3BoANTENBHOCTD, T/4 80
MoOuIBHOCTH CranumonapHas
Mo1iHoCTh KOHBEMEPa 7,5 kBt
Konseiiep JleHTOUHBIH (C PEryIMpOBKON YIia HaKJIOHA)
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[Tpomomkenue Taduuib! 2.2

1 2
Bubpatop 0,27 kBt
KonndectBo OyHKEpOB 5
Jlo3upyromumii KOMIUIEKC JIMK-8
MoniHocTs IprUBO A 2,2xBt
MontHocTh KOHBEHEpa 7,5 kBt
CymmibHbii 0apaban 4 GpUKIMOHHBIX TPUBOJA BpamnieHus OapadaHa 1mo 7,5 KBT KaxabIit
M3-003. Momrxocts npuBoja 11 kBT. 64 koBiia o0beMoM 8§ 1.

DneBaTop KOBIIOBBIM .
KaXbIU.

M3-004. 2 Bubpatopa «Olin(Uranus) 3,2 kBT. 5 cut y1st pazaeneHus

I'poxor
Marepuaia Ha QppaKIuu.

M3-005. 5 oTceKoB Uil XpaHEHUs TOPSYUX MHEPTHBIX (PpaKLIUid,

ByHkep HakOTIUTETbHBIN .
YHKEP obuum oobemoM 12 m3. [TheBmo3acnonku «Camozzi» (Uranus).

Jlo3arop ropsranx [Ipenen B3BemuBanus 2 1. Becopas cucrema «CAS» (FO. Kopes).
WHEPTHBIX MAaTEPUAJIOB. [TneBmo3acinonka «Camozzi» (Mrtanus).

[Ipenen B3BemmBanus 200 xr. Becosas cucrema «CASy» (FO. Kopes).
[MueBmo3zacnonka «Camozzi» (Mrtanus). [llHek uid nmojayn nopomka
B CMECHTEITb.

[Ipenen B3BemmBanus 200 xr. Becosas cucrema «CASy» (FO. Kopes).

Jlo3aTop OuTyma. MacnsHblit KOHTYp TojorpeBa ouryma. Hacoc momaun 6uryma B
CMECHUTEIb, TPOU3BOAUTEIIBHOCTD 27 M3/4.
M3-1000-017. Macca oxnoro 3ameca 1000 kr. 2 mpuBoaa no 15 kBt

Jlo3aTop MUHEPAIILHOTO
MOPOIIKA.

JIByXBaJIbHBIN N
Kax1p1ii. CHHXPOHU3aTOP CMECUTEIIHHBIX BAIOB. [[HEBMOBBITpY3Ka
ac¢aibTOCMECUTEIb .
«Camozzi» (Utanmus)
Kommpeccop Abac B 7000/500 FT10
I'openka Baltur I'A3 (6,5 MBT)

2.3 Un:xenepusbie cetn AB3

Ha Tepputopun ADB3 3anpoekTMpoBaHO JBE€ BETKM BHYTPU3aBOJICKOW JIMHUU
anektponepenauy (JIDII), pas3BuBaromelics OT JBYyX TpaHCHOPMATOPHBIX MOJCTAHIUH.
DIIEKTPOIHEPTUSI TIOJIBOJUTCS KO BCEM arperaTam ¢ 3J1eKTPUUECKUMH CHIIOBBIMU YCTAaHOBKAMH,
a TaKkKe K MecTaM, MOJUIeKalllMM HCKYCCTBEHHOMY OCBelIeHHI0. K CHJIOBBIM yCTaHOBKam
MOJIBOJIUTCS JEKTPUUECKUN TOK HamnpspkeHuem 380 B.

Ha AB3 mnponoxena TtenedponHass cerb uisi CcBs3u BHyTpu teppuropun Ab3. B
aJIMUHUCTPATUBHOM KOPITyCE UMEETCS COeTUHEHHE C TeJIe()OHHON CEThIO OOIIETO MOJIb30BAHMUS.

IIo Ttepputopun AB3 Takxe NpPOJOKEHA BOJONPOBOJHAS CETh BHYTPU3ABOACKOTO
MOJIb30BAHMS, KOTOpas HAIMUTHIBAETCS OT MECTHOM BOAONPOBOAHOW CETU LIEHTPAIbLHOTO
BojlocHaOxeHus. TpyOonpoBo yIIOKEH B 3eMJIIO Ha TIIyOMHY OOJIbIle TITyOHHBI IIPOMEP3aHUS
rpyHTOB. [Iponoxxennsie Ha AB3 maponpoBobl U OUTYMOIIPOBOIBI PACTIONATAOTCS HA CTOMKAxX
BBIIIE YPOBHS 3€MJIM Ha 2,5 M U 3aKPBIThI TEIJIOU30JISIIUOHHBIM MaTEPUAIIOM.

Cetp mogaun maszyta co ckiaga ['CM k pacxogHbiM 0akaMm M €MKOCTSIM MPOJIOXKEHa Ha
pacctossHUM He Onmmke 4 M OT MOXapooIacHBIX arperaToB U ycraHoBok. Ckiman I'CM
pacnojaraercs 3a npejesiaMu OCHOBHOM MTPOU3BOICTBEHHOM TUIOIIA/IKH.

Nwmeercs oTaenbHas BOLOIPOBOAHAS CETh IOJAYU rOpsAYEH BOABI OT MAPOBOM KOTEIBHOU
K JIyIIEBbIM.



269

3. PABPABOTKA CXEMbI I'EHII/TAHA AB3

Pa3smemenne MammH, cCOOpykeHUH, 000pyA0BaHuUs CKIIaI0B Ha TeHEPATLHOM IIIaHE
AB3 mnomuMHEHO OCHOBHBIM TpeOOBaHUSAM pellieHus reHepanbHoro Iana KJI3.
Pacnonosxenue o0opyioBaHusl, 31aHAN U COOPYKEHUH, BHYTPU3aBOACKIX TPAHCTIOPTHBIX
nmyTel co3maer Hanboee YKOHOMUYHBIN TPOU3BOICTBEHHBIN MPOIECC HA MJIOMIAIKE MPH
NPUMEHEHUU COBEPIIEHHOW TEXHOJOTHH, MPOTPECCUBHBIX BHIIOB BHYTPHU3aBOICKOTO
TPAaHCIIOPTa,  MAaKCUMAJIbHOTO  OJOKMPOBAHHUS  COOPY)KEHHH W  pa3MeIleHUs
TEXHOJIOTUYECKOTO  o0opynoBanus. [lpu co3MaHUM TIOCTOSIHHO — JCMCTBYIOIIETO
NPEINPUATHS YIUTHIBAIOT MEPCIICKTUBY €T0 PACHINPEHUS, BO3SMOKHOCTh MOJICPHHU3AINN
o0opy10BaHMUS.

[lo canutapHo-TexHuueckoi knaccupukauuu Bce AB3 ortnHocat k Il kmaccy
MPOMBIIIUICHHBIX TpeAnpusaThii. [lo oTHOMmIEHHIO K OmmKalieMy XWIOMY paiioHy HX
pacrmonaraloT ¢ TMOABETPEHHOW CTOPOHBI JIJISl TOCTIOJCTBYIOIINX BETPOB U OTICISIOT OT
TPaHUI] JKWIBIX PAMOHOB W TOPOJKOB CTPOHMTEIHHOTO YIPABJICHUS CAHUTAPHO-
3arpaITENIbHOMN 3aIlIMTHOM 30HOU mKupuHON HE MeHee 300—3500 wm.

J11s 3aBofia BRIOMPAIOT CPAaBHUTEIILHO POBHYIO TIOMAAKy (1,5—2,5 ra) ¢ ykioHoM,
00eCNeunBalONIMM  CTOK  IOBEPXHOCTHOW BOJABL.  OJTO  TO3BOJSIET  COKPATHTh
HHEPro3aTpaThl Ha ePeMEIICHNE MUHEPATIbHBIX MATEPHUATIOB CO CKIIAI0B K CMECUTEIHHON
ycranoBke. [lo KoHUTrypauu MIOMIaIKKH MOT'YT OBITh BBITSHYTHIE, MPEUMYIIIECTBEHHO
OpSIMOYTOJIbHBIE C HAaNpaBiIC€HUEM BHYTPU3aBOJCKOIO I'PY30MOTOKA MEPIEHIUKYISPHO
OOJBIION OCH TUIOMIAJIKU U TUIOMIAJIKH, MpuOImkaroniecs no gopme k kBaapary. Ha
PSIMOYTOJIBHOM TUIOMIA/IKE JIETYe Pa3MECTHTh Pa3rpy30uHbiil GpoHT. KOMIOHOBKY re-
HEPAJILHOTO TUTAHA MPOU3BOJIST IO CXEME Pa3/IeTbHOM 3aCTPONKHU C OTACIBHO CTOAIUMU
COOPY)KCHHSIMHU M IO OyokaM TyTeM oObeaWHEeHHss B  oOmmMX  OJoKax
ac(harbTOCMECUTEIFHOM YCTAaHOBKHM, CKJIaJa MHHEpPAIbHOrO Topomka u aAp. boree
kommakTeH AB3 6109HOI CXeMBI.

PacrionoxeHue HECKOJIBKUX PSIAOM CTOSIIUX CMECUTENbHBIX YCTAaHOBOK H
HAKOIUTEIbHBIX OYHKEpOB, OYHKEPOB-TEPMOCOB JIODKHO OBITH TakKuM, YTOOBI
aBTOMOOMJIM-CAaMOCBaJIbI  0€3 3aTpyJHEHUH NOAXOAWIM TIOJA TMOTPY3Ky K KaKIou
YCTaHOBKE WJIM HAKOMHUTEIbHOMY OYHKEpPY M BO3BpAIIaIUCh HAa JOPOTY, HE MeIas JApyT
apyry. Ilpy KOMIIOHOBKE T€HIUIaHA CJIEAYET YUYUTHIBATh, YTO PACIIOJNIOKEHHUE CKIIAOB B
CpeIHel yacTH IUIOMIAJIKK HELEeNecoO0pa3HO HE TOJBKO IO YCIOBHSIM IE€pPECEUCHUS
TPy30TI0TOKOB, 110 ¥ TOTOMY, YTO TP HEOIArONMPHUSTHRIX HAMPABICHUSIX BETPA MbLTH 0CE-
JlaeT Ha MalllMHaX U aBTOMAaTuKe, Ha coopyxkeHusix Ab3. Henenecoobpa3Ho 3ariny0misTh B
3eMJII0 BO3JYILIHbIE, OUTYMHbIE W TMApOBbIE TPYOONMPOBOJBI, HEMEHTONPOBOIBI H3-3a
CJIO)KHOCTH OTBICKaHUsI MECT MOBpEXIEHHI U peMoHTa uX. [Ipu BBICOKOM ypOBHE
TPYHTOBBIX  BOJI  WCIIONB30BAHWUE  TPAHIICHHBIX  JICHTOYHBIX  TPAHCIOPTEPOB
HEXEJaTeTbHO, TaK KaK TPAHIIEH MOTYT 3aTOIUIAThCA. JIydile moib30BaThCs HA3EMHBIM
TPAHCIIOPTOM.

Pacnonosxenue ckiazoB meOHS U MeCKa M CMECUTENIbHOM YCTAaHOBKH B OHY JIMHUIO
3HAYUTENBHO YJJIMHSACT IUIOMAJKA, a TPHU PACIOJIOKEHUUW HAKIOHHON Traiepen
NEPIEeHINKYISIPHO CKJIATy 3amoJHUTENEeH Iuiomaaka mnpuobperaer Qopmy, Ooree
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MPUOIMKAIOUTYIOCSK KBaIpaTy, HO MPHU 3TOM KO3(PPUIMEHT UCTIONb30BAHUS TEPPUTOPUHU
3HAYUTEIBHO CHUXKACTCS.

[Ipy npUMEHEHUH KOJBIEBBIX CKJIAJOB 3alOJHUTENEH IUJIOIaJKa 3aBOja
npuOIMKaAETCs K IpsIMOYTroiabHOU. [1yTH Ha TeppuTOpuu 3aB0o/Ia paclonaratoT Tak, YTOObI
MOCTYIUICHHE ChIPbsl IIJO C BHEIIHEH >KEJIe3HOJOPOXKHOM CeTH, BOJHOIO WU
aBTOMOOWJIBHOTO TPAHCIIOPTA, a OTIPaBKa CMECH MPOU3BOJIMIACHIO APYTHM ITYTSM,
CBSI3BIBAIOIINM 3aBOJI C MECTOM YKJIQJKHUCMECH Ha JI0POre.

[Ipoe3nbpl Ha TEPPUTOPUU JIOJDKHBI OBITh YJOOHBIMHU, KpaTYaWIIUMH MEXITY
TEXHOJIOTUYECKUMU 1[eXaMU, COOPYKEHHUSIMH, CKJIaJlaMUd U MOrPy304HO-Pa3rpy304HbIMU
nyHkTamu. He qomyckaioT BCTpEUHBIX M MEPEKPEIIMBAIOIIUXCS TOTOKOB MaTepUasoB U
oOpaTHBIN WX MPOOET.

[Ipu mpoekTHpoBaHUM TeHepanbHOro IutaHa (pucyHku 3.1., 3.2.) BHauane pas-
MENIAloT MyTH, IO KOTOPBIM OyyT M0ABO3UTh MaTepuaisl. Eciu AB3 npupenbcoBblit, 3T0
OyIeT KeJe3HOJOPOKHBIN My Th, BETKA WK TyMUK. CMECUTENIbHBIN 1IEX U MarucTpaibHbINA
JICHTOYHBIM TpaHCHOPTEp, MOJAIONINI MaTephas K CMECUTENI0, pa3MelaloT OJmke K
LEHTPY IUIOMIAIKH, OMPEESIOT MECTa JIJIsi BCIIOMOTaTeNIbHBIX COOPY>KEHUMU, LIEXOB U
oTHeNeHuil: OUTyMHOro, MUHepaibHOro mnopomka, [TAB u gp. Hamewaior nmytu u
yCcTpoiicTBa Juisi OOCTY)XKMBaHUS CKJIaJl0oB, BbIBO3a TOTOBOM mponaykuuu. [lanee pas-
MEMIAIOT  PEMOHTHYIO  MAacTEPCKyK,  MapOKOTEIbHYIO,  KOMIIPECCOPHYIO  H
TpaHC(POPMATOPHYIO TOJICTAHIIUN WIIH JIEKTPOCTAHIIHUIO.

Cxnaapl KMAKOTO TOIJIMBA M Macesl pacrlojiaraloT B paiioHe cKjaja IMecka Wiu
IeOHs KaK HETOPIOUMX MaTepHaioB (Jydle 3a npeaenamu miomaaku Ab3).

Ecnmn necok 3aBO3ST MO KeJIE3HOM JOpOre Wiu BOJHBIM IIyTEM, CKJIaJ YCTPAUBAIOT
BOJIM3M MeCTa MPUOBITHS TaKUM 00pa3oM, 4TOOBI HE OBLIO MEPEerpy3KH W H3JITUITHEH
NEPEBO3KU MECKA; IPU HEBO3MOXKHOCTH OCYIIECTBHUTH 3TO MECOK TPAHCIIOPTUPYIOT CPazy
Ha CKJIaJ, HaXOASIIMICS y CMecHuTelnsd, 3a ckiaaoM IeOHsa. [lpu momBosze mecka u3
IPUTPACCOBBIX KapbepOB aBTOMOOHMIIAMH-CAMOCBAJaMH €ro BBITPYXAIOT 3a CKJIaJaMu
meOHs WK MapajuieIbHO UM, OJIFKE K MarucTpaibHOMY TpaHcnoprepy. CKiiag TBep10ro
TOIUIMBA CO3JAI0T B CTOPOHE, IPOTHUBOIOJOXKHOM OT CKJIaJa MXUAKOIO TOIUIMBA H
OUTYMOXpaHWIHIIA.

Jlopory [isi TOTOBOMI CMECH yCTPaumBalOT C MOKPBITUEM U H30JIMPYIOT OT IPYIHX
nmyTei npmkenns aBromoouneit. Ha AB3 nmenecoo0pa3Ho ycTpanBath KOJIBIIEBYIO 10POTY,
ITO3BOJISIIOLIYIO ITOABEXATh K JTI00OMY CKJIaly, PEMOHTHOW MacCTEPCKOW WIIH COOPYKEHUIO
(6€3 BCTpEUHOrO IBUKCHUSA).

OOcnykuBarole exXu pa3MEelIaloT B CTOPOHE OT CMecuTenpHoro uexa. s
PEMOHTHON MacTEpPCKOM OTBOJAT IUIOLIAJKY C HABECOM JUIsl CTOSIHKM MalluH, CKJIaJ0B
3aMacHbIX YaCTel U MaTepUAIbHOTO CKJIa/1a. BBITOBBIE TOMEIIEHHSI BKIIOYAIOT 1YIIEBBIE,
rapziepo0, moMenieHne st 00orpeBa padodnx, CYIIKA OJCKIbI U 00YBH, TyaseT.

Ha AB3 opranmsyroT mocT OXpaHbI, KOTOPHIM OOECIEYMBAECT KOHTPOJIb BHIBO3a
MaTepualbHbIX IIEHHOCTEN U mpoxoja awoaeil. B psaae ciyuyaeB (AbB3 Manoit MOITHOCTH)
Ha HEro BO3J1araroT 00s13aHHOCTb IMOKAPHON OXPaHBI.
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Jnst paGoThl B MacMypHblE JHHM, NpPU TyMaHax, B HouHoe Bpems Ha AB3
MpPEeIyCMaTPUBAIOT BPEMEHHOE AJIEKTPUYECKOE OCBEIIEHHE PadouyMX MECT, CKIAJ0B U
JOPOT MPOKEKTOPAMH 3aIMBAIOLIETO CBETA.

[Ipy KOMIIOHOBKE CKJIaJJOB MaTe€pUaJIOB MPEAYyCMaTPUBAIOT BO3MOKHOCTh BbIAAUU
MaTepHalioB BHEIIHUM MOTPEOUTENSIM. DTO YCIOBHE SABJISETCS 0043aTEIbHBIM B CIIydasix
OTCYTCTBHS B JaHHOM pailoHe Oa3MCHBIX CKIIAJ0B.

Kommpeccopubie u TpaHChOpMATOpHbIE pacHojlaraloT B LEHTPE MNOTPeOIeHUS
CKaToro BO3AyXa W AJIEKTpodHepruu. g cokpallleHus NajeHHsl JaBJIEHUS CHKATOTO
BO3JlyXa W COKpalIEHUs MPOBOJOB 3JIEKTPOCETEN pa3MelaloT KOMIPECCOPHbIE U
TpaHC(POpPMATOPHBIE C MPUOIMKEHUEM UX K YHKTAM MOTPEOICHHUS.

Coopyxenust AB3 pacrnojaraioT ¢ y4eToM «po3bl BETpPOB», C TeM 4YTOObI Ha
OTKpBIThIE IITA0ENs 3aloJIHUTENEe HEe Momnajaid MOCTOPOHHUE MPUMECH U B CBOKO
ouepesib, YTOOBI MbUIb, 00pa3yrouasics MPU TPAHCHOPTHO-CKIIAJCKUX ONepalusax Ha
3aBOJIe, HE Oocejlana B pailoHe KHUIJIOr0 FOpoJIKa, HA YCTAHOBKHU CO CJIIOKHBIMU MallliHAMU
Y anmnaparypomu.

JInst cokpamieHusi JAJIMHBI TPAHCIOPTHBIX KOMMYHUKAIMH TpPHU MPOEKTUPOBAHUU
HAKJIOHHBIX TPAHCIIOPTEPOB MPUMEHSIOT JIEHTHI CIEIHMATIEHOTO MPOQUIIs, MO3BOJISIONINE
TPaHCIIOPTUPOBATH CHIITy4YHE MaTEpHalIbl o1 yrioM a0 40—50°.

TpyOompoBo bl MUHEPATILHOTO MOPOIIKA PACTIONATal0T ¢ MUHUMYMOM TTOBOPOTOB.

[Tpu pacmosnoxkeHnn COOpyKEHHUI COONIOAAIOT IEUCTBYIOIINE MPOTUBOTIOKAPHBIEC U
CaHUTApPHbBIE HOPMBI, a TAKXKE MPaBUJIA TEXHUKHU 0€30MACHOCTH.

I'ennnan AB3 BeruepumBaroT B Macmrade 1:500.
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Puc. 3.1. I'enepanbHbIil 1aH npupebcoBoro Ab3
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1 - cknan KaMeHHBIX MaTepUaioB; 2 - OTAEJICHHE [T0Aa4Yl KAMEHHBIX MaTepuasos; 3 - ac-
(anbTOCMeEcHUTENbHAs YCTAHOBKA; 4 - HAKOIIMTEJIbHBINA OYHKEp TOTOBOM CMECH; 5 - KOM-
MpeccopHasl YCTaHOBKA; 6 - CKJIaJ MUHEPAJILHOTO MOPOIIKA; 7 - CKIaJ] Ma3yTa; 8 - OUTy-
Moxpanuiuiie; 9 - ckinaa 'CM; 10 - cknan pe3snHoBoi kpoiiky; 11 - peMOHTHBIE MacTep-
ckue; 12 - moapenbcoBblil OyHKep; 13 - cTostHKa JU1s aBTOTpaHcnopTa; 14 - agMUHUCTpa-
TUBHBINA KOpHyc; 15 - BecoBast u myHKT KOHTpoJis; 16 - Tyanet; 17 - TpancopmaropHas
MOACTaHIUS

BEBNREREREREENEE!

Puc. 3.2. I'enepanbhbiii 1aH nputpaccoBoro Ab3:

1 - ckylag KaMEHHBIX MaTEpHUasoB; 2 - OTIEJIICHUE MOJa4Yd KAMEHHBIX MAaTepHUAJIOB;
3 - cmecutenb;, 4 - pacXomgHBIA OyHKEp IIeMeHTa; S - kKabuHa OOCTY)KHWBaHHS U
yrpaBiieHus; 6 - eMKOCTH C BOJIOH; 7 - OT/IETICHUE IPUTOTOBIIEHUS 100ABOK; 8 - KOHTOpa
¢ maboparopueii; 9 - cmoptuBHas 1wiomanka; 10 - MaTepuaibHO-TEXHUYECKHM cKkiam; 11
- pe3epByaphl MPOTHUBONOXKAapHbIE, 12 - peMOHTHO-MEXaHMYECKasi MacTepcKasi;
13 - muromaaka 1 OTKPBITBIX PEMOHTHBIX pa0oT; 14 - ObITOBBIC TTOMEIIEHUS; 15 - OaHs;
16 - cronoBas; 17 - TpancopmaTopHas noacranims; 18 - Tyaner; 19 - apre3manckas
ckBaxnHa; 20 - mepeaBMXHasg  KOMIPECCOpHAas  yCTaHOBKa; 21 - orneneHue
naboparopuu; 22 - BecoBasi ¢ aBTOMATHYECKUMHM BECaMH Tpy30M0abeMHOCThIO 30 T;
23 - KaHATM3AIMOHHBIC OYUCTHBIE COOpYyKeHus; 24 - cknanx [[CM
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4 KOHTPOJIb KAYECTBA ITPOAYKIIUU AB3
4.1 KoHTpoJb KayecTBa UCXOAHBIX MATCPHAJIOB

st obecnieyeHus BBIMyCKAa KAaueCTBEHHOM MPOIYKIMU 3aBOJICKas JlabopaTopus
OCYIIECTBJIIET CUCTEMATHYECKUIM KOHTPOJIb NOCTYNAIOIINX Ha 3aBOJI MATEPHAJIOB, OHA XKe
KOHTPOJHUPYET TEXHOJOTUYECKUNA TMPOLECC NPUTrOTOBJIEHUS CMece M TOTOBYIO
MPOIYKIHIO.

KoHTponps moctynarmomux Ha 3aBOJl MaTepUajoB MPOBOJIUTCS B COOTBETCTBUH C
tpeboBanusasmu CTBb 1033-2016 mo CTpOUTENbCTBY MOPOKHBIX ac(anbTOOETOHHBIX
IIOKPBITUH.

W3 nocrynatouiero Ha 3aBoj 1eOHs 0OTOMPAIOT OJMH pa3 B IBA-TPHU JHS MPOOBI, 1O
KOTOPBIM ONpPENENSAI0T ero (pu3MKo-MexaHuueckue coiictBa B cooTBeTcTBUU ¢ ['OCT
8267-93: npoOMMOCTh B LMJIMHAPE U MApKy MO MPOYHOCTH, NOTEPU MPU UCTUPAHUU B
nojiouHoM OapabaHe, MOPO30CTOMKOCTh IMPH HEMOCPEICTBEHHOM 3aMOpaKHMBaHHUHU.
KoHTponmupytoT Tak»ke 3epHOBOM COCTaB U CTEINEHb 3arpsi3HEHUS MaTEepHAJIOB.

KauectBo mecka KOHTponMpyrT, pykoBojacTBysick 'OCT 8736-93. Onpenenstor
MOJ1yJIb KPYITHOCTU Y TPaHyJIOMETPUYECKHUI COCTaB.

JIist BA3KUX OUTYMOB OMpPEAENSOT MTyOMHY MPOHUKHOBEHUS UTJIBI IEHETPOMETPA
npu 25°C u 0°C, pactsxumocTts nipu 25°C u 0°C, TemnepaTypy pa3MArdyeHust 1o KOJIbIly
U IIapy, TEMIEPATypy XPYNKOCTH M BCIBIIIKH, CLEIUIEHHE C MPaMOpPOM HWIH IIECKOM,
U3MEHEHHE TEMIIEPATyPhl Pa3MAr4eHMsI IOCIIE IPOTPeBa, COEPKAHNE BOJLOPACTBOPUMBIX
COEeIMHEHU.

[Ipu xaxx10i1 3arpy3Ke KOTJIOB U MJIaBHWJIBHOM YCTAaHOBKH JIaOOpaTOPHsI ONpeEsieT
riyOuHYy NPOHUKAHUS WIJIBI, TEMIIEPATYPY Pa3MSTYeHUs BSI3KUX OUTYMOB U YCIOBHYIO
BSI3KOCTB KMJIKMX OUTYMOB.

4.2 KoHTpoJb KayecTBA 103UPOBAHMS

KoHTponb 32 TEXHOJOTMYECKHMM IIPOLIECCOM IPUTOTOBICHUS cmeceid Ha AB3
3aKJIFOYAETCA B NEPUOANYECKUX MPOBEPKAX MPABUIIBHOCTH €ro NnporekaHus. KoHTponb
PaBHOMEPHOCTH IMOJAYM MAaTEPHUAJIOB CO CKJIAJIOB B CYIIWJIBHBIN U TO3UPOBOYHBIN LIEXU
OCYLIECTBIIIETCS] aBTOMAaTUYECKUMU YCTPOICTBaMHU (PUCYHOK 4.2).

[lepponnueckn  KOHTPOJHUPYETCS  JO3UPOBAHME  KOMIIOHEHTOB  CMECEH.
[lorpemiHocTs 103MpOBaHMS HE JOJDKHA MpeBblath +-3% 1 MHUHEpPAJTbHBIX
COCTaBJIAOMMNX U + - 1,5% nst opraHnyecKknx BSHKYIIUX MO Macce.

JIist momy4deHus: KaueCTBEHHOM cMecHu O0JbIlIoe BHUMaHUE HEOOXOIUMO YIESITh
rnpoueccy nepeMemnBaHus. KOHTpOIUMPYIOT NPOJOIKUTEIBHOCTh MEPEMEIIMBAHUS U
OTHOPOJIHOCTH CMECH.

4.3 KOHTpOJIb TeMNIEPATYPHOT 0 PesKuMa

CucremMaTH4eCK KOHTPOJIUPYIOT TEMIIEPATYPHBINA PEKUM KOMIIOHEHTOB I CMECH.
PexxuM CyllIKM KaMEeHHBIX MAaTEepUalioB JOJDKEH O0eCneyuTh UX OO0€3BOKUBAHHUE U
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paBHOMEpPHBI HarpeB 10 paboueil TemmepaTypsl. TemiiepaTypa roToBod ropsiueit a/o
CMECHU MpHU BBIXOAE U3 CMECHUTeNs JoJbkHAa ObiTh B mpenenax 140 - 160°C. PaGouas
Temmneparypa ouryma noipkHa ObiTh B mpenenax 140-160°C. B nmocneanee Bpemst 3TOT
KOHTPOJIb OCYILECTBIISIETCS aBTOMAaTUYECKH. Uepe3 Kaxable 2-3 yaca KOHTPOIUPYIOT
TEMIIEPaTypy MUHEPATbHBIX MAaTEPUAIOB, OPraHUYECKHUX BSDKYIIUX U ac(haabTOOETOHHON
CMECH.

4.4 KoHTpOJIb Ka4yecTBa rOTOBOI NMPOAYKIMH

KonTtposnb 3a kauecTBOM TOTOBOI CMECH MPOU3BOAUTCS CIEAYIOMMUM 00pa3om. M3
KaXXJIOTO BUJIa cMecH oTOuparoT 1-2 mpoOsl B cMeHy Maccoil 2-10 KT B 3aBUCUMOCTH OT
pasmepa 3epeH MHUHEpAIbHOT0 MaTepuaia u GOopMyrOT cTaHaapTHeie oopasiel o CTh
1115-2016. Ilpu KOHTpoOJE KauecTBa CMecel OMpeaessioT CIAEAYIOUIMEe MOKa3aTelu:
CPEIHIO0 TJIOTHOCTh, BOJOHACHIIIIEHNE U HAOyxaHue, % 1Mo 00beMy, PeAeIIbl MPOYHOCTH
npu cxxkaruu 06pas3ioB R20, R50, RO, Reoxa, koadduiinenT BogocTOUKOCTH, CLICTIICHHE
OuTyMa ¢ MHUHEpaJIbHOM YacThlo. J[J XOJOMHBIX CMecel ONpeNeNisaioT TMOoKa3aTelb
ciexxuBaeMocTu 2-3 pa3a B cMeHy. OOs3aTebHO TaKXKe MPOU3BOAMTCS OIpEICiICHUE
MOPUCTOCTU MHUHEPAJIBHOT'O COCTAaBa U OCTATOYHOM MOPUCTOCTH ac(aibTOOETOHA.

[lonydyenHnple moKazatenn (PU3NKO-MEXaHUUYECKHX CBOMCTB ac(hanbTOOETOHOB B
3aBUCHUMOCTH OT MapoK CMeced U JOpPOKHO-KIMMAaTUYECKOW 30HBI  JOJIKHBI
cooTBeTcTBOBaThH TpeboBanusiMm CTh 1033.

OnDHOPOJHOCT, CMECHM 1O IBETY, HaJM4YMe€ HE MPOMEIIAHHBIX KOMBEB,
HNOJABUKHOCTH ONPENEIAIOT BU3YAIbHO.

KauecTtBo rotoBoit cMecu a/6 cmecu QopMupyeTcs Ha BCeX OTalax ee
IPUTOTOBJIEHUS U MPUMEHEHUS B IOPOKHBIX MTOKPOBAX. 3ajaya yIpaBieHUsI KaueCTBOM
Ha AB3 - UCKIIOYWTH BO3HHUKHOBEHHE HEAOIYCTUMBIX OTKJIOHEHHH KaueCTBEHHBIX
napaMeTpoB Ha  KaXIOM  TEXHOJOTHMYECKOMN omepaly  MPUTOTOBJIEHUS
ac(abTOOCTOHHBIX cMecei. bolbinyto posb B 3pPEeKTUBHOCTH KOHTPOJIS M YIIPaBICHUS
Ka4eCTBOM Ha BCEX €ro cTajausix urparot IBM.

Ha pucynke 4.3 npeacrasnena cxema no koHTpo:ito npu npuemke AbC (CTB 1033-
2016).

4.5 Arrecranus, cepruduxanus npoxykuun. Ilacnoprt cmecu.

N3 kaxmol cmecu Kaxaoro Buaa oToOuparoT 1-2 mpoObr maccoir 2-10 kr (B
3aBUCUMOCTH OT BUIa cMecH U (hOPMUPYIOT CTaHaapTHIe 00pasibl coriaacHo CTh 1033.
[Tokazarenu KOHTPOJIS: OCTATOYHAS IOPUCTOCTh, BOJOHACHIIICHUE, HAO0yXaHue, 3€pPHOBOI
COCTaB MUHEPAIILHON YaCTH, COACPKaHHUE BSXKYILETO, MPEAEIIbl IPOUYHOCTU IPH CKATHUH,
npeaen NpOYHOCTH HPHU CABUTE, OJHOPOJHOCTH CMECH, TeMIepaTypa TOTOBOM CMECH.
Kontposnto nogsepraeTcs kaxkaas BblllyckaeMasi mapTusi B koindecTse He Oosiee 800 TOHH.
Bce naHHble KOHTPOJISE 3aHOCATCS B KypHall KOHTPOJISi KauecTBa achalbTOOECTOHHOM
cmecu. [lomydyeHHble mokazarenu (U3UKO-MEXaHUYECKUX CBOMCTB ac(haibTOOETOHOB
JOJIKHBI COOTBETCTBOBATh TPEOOBAHUSIM HOPMATUBHBIX JIOKYMEHTOB.
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JIOTIOMHUTENBHO  OCYIIECTBISETCS KOHTPOJb CMECH B COOTBETCTBHHM C
TpeOOBaHUAMH UHCTPYKLMH 110 TpuMeHenuto [1AB.

OOHOPONHOCT, CMECH 1O LBETY, HaJIM4Yhe HE MPOMEIIAHHBIX KOMbEB,
MOJIBMXKHOCTh — ONPEIENSIIOT BU3yalibHO. [Ipu otrpy3ke notpedurento, AB3 BbigaeT Ha
Ka)KJI0€ TPAHCIIOPTHOE CPEJICTBO B KAYECTBE COMPOBOMKAAIOIIETO JOKYMEHTa NacopT Ha
acanbrobeToHHyo cMech dopmbl DH-55]1 cormacuo PJ] 0219.1.08-98. B macmopte
yKa3bIBAIOTCA  CIEAYIOLIME JaHHbIe: HAMMEHOBAHHE MPEANPUSATUS-U3TOTOBUTEIIS;
HAaUMEHOBaHUE W aJpec NOoTpeOuTens; BHUJ, THUII, Mapka CMECH M €€ YCIOBHOE
o0o3nauenue no CTbh; Temneparypa ropsiueil cMecd Ha BBIXOJZIE; BpeMsl OTIPABICHUS
CMECH; CPOK XpaHEHHs (JJIs1 XOJOJHBIX CMecel); AaTa U3rOTOBJICHHS; HOMEP MapTUU U
Macca OoTrpykaemMoi cmecu. IlacmopT roBOpUT O TOM, YTO M3FOTOBUTENb TapaHTUPYET
cooTBeTcTBUE BhIyckaeMoi cMecu TpedoBanusim CTh 1033 npu cobmoaennn yciaoBHit
TPAHCTIOPTUPOBAHUS.

Pucynok 4.3 — Cxema no koutpoutto npu nipuemke ABC (CTh 1033-2016)

KonTpoias npu npuemke
ABC

IIpueMHO-CIATOYHBIE
— [Hepuoauueckue
Temneparypa rorosoi IHopucroctb

cmecu, 140-150°C MHUHEDAJBLHOI0 0cTOBAa, %
I

[
3epHOBOI cocTaB
MHHEPAJIbHOI0
MaTepuaja u cojep;KaHue

IIpenesa npoyHoOCTH NIPH

U3rude mpu reMmneparype
|

OcTaTouyHasi HOPUCTOCTH
1o o0bemy

Kos¢ppuumenrt
Bononachimenue, BOJI0CTOHKOCTH NIPH
| IJIATEJHBHOM
Hao0yxanue, 0,5% — —
Hunexc

TpemnHOCToll“mOCTn, 0,50
|

IIpenes mpouHocTH NpHU
CXKATHH NIPH TeMIepaType

Ko punuenr
MOPO30CTOMKOCTH TOCIe
50 nukJa0B

IIpenen npoyHOCTH NPH
u3rude nNpm remmnepartype
50°C, 2,55 Mna

HHaekce conpoTuB/IeHUAs
IJIACTHYECKUM
nepopmanusm, 1,0
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5. OCHOBHBIE T3II PABOTBI 3ABOJIA

[Ipu npoeKkTHUpOBaHUU, CTPOUTEIHCTBE, PEKOHCTPYKIUU U OpPraHu3aluu paboTh
JIOPOXKHBIX MPOU3BOACTBEHHBIX MPEANPUITUNA BAXKHOE 3HAUCHUE MPUOOPETAET TEXHUKO-
AKOHOMHUYECKAas OIleHKa UX OyayIiel mpou3BOICTBEHHO-X035IUCTBEHHOM NS TEILHOCTH.

XO035UCTBEHHAs I€SITEIbHOCTh IPEANPUATHS OLICHUBAECTCS CUCTEMOW OCHOBHBIX U
JTOTIOTHUTEIBHBIX TEXHUKO-3KOHOMHUYECKHX mokazatenent (TIII).

TOII — nmoka3arenu, Xxapakrepusyroure (UHaHCOBO-TIPOU3BOICTBEHHYIO JI€ATEIb-
HOCTb nipeanpusitud. TOII npumMeHatoTcs A1 TUIaHUPOBAHUS U aHAJIN3a MPOU3BOJICTBA U
TpY/la, UCTIOIB30BaHUs OCHOBHBIX U 00OPOTHBIX (DOH/IOB.

K ocHoBubIM TOII oTHOCSTCS:

— CMETHas CTOMMOCTbH (KamuTadbHbIE BJIOKEHUSI B CTPOUTEILCTBO);

— TOJO0BOM BBIMYCK MPOAYKIUH (B HATYPAJIbHOM U CTOUMOCTHOM BBIPAKEHUH );

— ¢e0ecTOUMOCTh €IMHUITBI MPOAYKIINUH;

— TIPOU3BOJMUTEIHLHOCTH TPY/IA;

— CTOMMOCTH OCHOBHBIX ITPOM3BOJICTBEHHBIX (POHTOB M OOOPOTHBIX CPEJICTB;

—  TpUOBLIB;

— CPOK OKYMA€MOCTH KalMUTaIbHbIX BIIOKECHUH;

— PpEeHTa0eNIbHOCTb;

— yJeJibHas KaluTaJI0€MKOCTb.

K nonomaurensueiM TOII oTHOCSATCS:

— YpPOBEHb MEXaHHU3AIIUH;

— YpPOBEHb KOMILJIEKCHOW MEXaHU3ALMU U aBTOMATHU3AIINH;

—  TPYJIOEMKOCTh IPUTOTOBJICHUS | T. cMecH (HampuMep, B Yell.-4);

— BHeproemMkocth (kBT—u/T).
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6. OXPAHA TPYJIA, OKPY KAIOUIEI CPEABI U
MPOTUBOIIOYKAPHAS 3ALLIUTA

Opranuzaius u BeINoJIHEHUE paboT Ha ac(haibTOOETOHHOM 3aBOJIE€ C HaJaKEeHHOU
JMHUEN N0 BBIMYCKY LIEMEHTHBIX PACTBOPOOETOHHBIX CMECEH OCYIIECTBISIOTCS IPU CO-
omonennn tpedoBanuit TKII 45-1.03-40-2006 «be3omacHOCTh Tpyna B CTPOUTENBCTBE.
CrpourenbHoe npousoactBo», TKII 45-1.03-44-2006 «be3onacHOCTh Tpyda B CTPOU-
TenbeTBe. O01mMe TpeOoBaHUsA» U OTPACIEBBIX MPABUII MO OXpaHE TPYyAa MPHU MPOEKTHU-
POBaHUM, CTPOUTEIHCTBE, PEKOHCTPYKIIMHU, PEMOHTE U COJIEP>KaHUH aBTOMOOUITBHBIX J0-
pOT, YTBEPKJICHHBIX MOCTAHOBICHUEM MMUHUCTEPCTBA TpaHCIOPTAa U KOMMYHHKALIHMA
Pecny6nuku benapyck u MunucTepcTBa Tpyaa u coluaibHoM 3amuthl PecyOnuku be-
napych oT 26.02.2008 Nel4.

IIpu mpou3BOACTBE CMECEN BBIAEISAIOTCS BPEAHBIE BEIIECTBA, CONEPIKAHUE KOTO-
PBIX B BO3[IyXe paboueil 30HbI HE JJOJKHO MPEBBIMIATH MPEACIbHO JOMYCTUMBIX KOHIICH-
tpaumit (IT1J1K), npuBeaennsix B Tabnuue 6.1.

Tabnuma 6.1 — IlpenenbHo 1OMyCTHMble KOHIIEHTPAIIMN BPEIHBIX BEIIECTB

3| Kiace .
HaumenoBanue Bemects |I1JIK, mMr/m BpenHoe Bo3neiicTBHE Ha OPraHU3M YeJIOBEKA
OTIaCHOCTH
bensmupen (6enzonupen)| 0,00015 1 OO06mamaroT KaHIIEPOTEHHBIMH CBOWCTBAMH,
CIIOCOOHBIMU BBI3bIBATh 3a00JIEBaHUS KOXKHU
benzon 15 (5) 2
U TJ1a3
denon 0,3 2 Oka3pIBalOT pasapakaroliee JACHCTBHE Ha
KOXY U JIbIXaTeJbHbIE MYTH, O0JIaJaroT
AnudaTnyeckrue aMUHBI 1 2 y A © TyTH, A
OOIIETOKCUUECKUM JIEHCTBUEM, CHOCOOHBI
¢dpakuun C17-C20
BbI3bIBaTh 3a00JI€BaHUS aJUIEPTUUYECKOTO
Xapakrepa
Crupon 30 (10) 3 BpI3BIBalOT CHIIBHOE pa3ApaKeHUE KOXKU U
VKCyCHast KHCIoTa 5 3 CIIM3UCTBIX 000JOYEK; MpPHU UIUTEIHLHOM
CepHHUCTHIH AHIMAPUT 10 3 BO3/ICIICTBUU CIOCOOHBI BCAChIBATHCS 4epe3
KOXY U OKa3blBaThb 00IlIee TOKCHYECKOE
NeCTBHE, BHI3BIBATH AJJICPTHIO
Okxwucs yriepona 20 4 OKa3bIBaIOT pazapaxaroliee IeiCTBUE Ha
[Tapsl yrieBo10poa0B 300 4 KOXY U CIIM3HUCTHIE, BHI3bIBASI HAPYILICHUE
Ouryma TKaHEBOT'O JIbIXaHUS
Ilpumeuanue — B cxoOkax nmpuseneHa cpeauemecsynas [T/IK.

B cooTBeTCTBUM € IEMCTBYIONIUM 3aKOHOIaTEILCTBOM 00s3aHHOCTH MO oOecreye-
HUIO OXpaHbl TPyJa B OPraHU3alMK BO3JIAraloTCsl HA HAaHUMATEJIs.

OO6m1ee pyKOBOJICTBO MO OOECTICYCHUIO OXPaHbl TPpyAa BO3JaraeTcs Ha pyKOBOIHU-
TeJsl OpraHu3aluy WIH JIMIO, UM YIIOJIHOMOUYEHHOE.

Pa0oTHUKY BBITIOTHSIOT O0SI3aHHOCTHU 110 OXpaHe TpyJla B 00bemMe TpeOOBaHUM KX
JOJKHOCTHBIX MHCTPYKIWNA WIM MHCTPYKIIUH 110 OXpaHe TPY/ia, yTBEPKICHHBIX HAHUMA-
TEJIEM.
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JIOT>KHOCTHBIE MHCTPYKIUU M MHCTPYKIIMU TI0 OXpaHe TpyJa JOBOISTCS 10 padoT-
HUKa (32 NOJINUCHIO) IPU MpUeMe Ha padoTy WM Ha3HAYEHHUH Ha JOJKHOCTb, IEPEBOJIE
Ha JIpyTylo padoTy.

[Ipuka3zamu 1o opraHu3aIly Ha3HAYAIOTCS JIMIIA, OTBETCTBEHHBIC 32 00ECIICUCHHE
OXpaHbI TpyJa B Ipe/esax MOPYICHHBIX UM yJaCTKOB padoT.

JUJ1s1 OCYyIIECTBICHHUS METOJUIECKOTO PYKOBOJICTBA M KOOPAMHALIUU A TEILHOCTH
MO/Ipa3/ieNIeHU U JOJKHOCTHBIX JIMIL [0 OXPaHE TPy/la B OPraHU3aluu cO3[laHa CIyxkoa
OXpaHbI TPy/Aa, BXOASIIAs B IITAT OPraHU3allMy WU MIPUBJIEKaeMasi Ha JOTOBOPHOM Oc-
HoBe. CTpyKTYypa CiryKObI OXpaHbI TPpy/Aa, €€ PyHKINHU 1 3a]Ja4H ONPEIETSIOTCS COTIaCHO
NEHCTBYIOIIEMY 3aKOHOIaTEIbCTRY.

B opranuzanuu nepuogudecky IpoBOIATCS MPOBEPKH, OCYIIECTBISIETCS KOHTPOITh
M OIIEHKA COCTOSTHUS OXPaHbI U YCIOBUI 0€30MacHOCTH Tpy/Ia.

[Tpu oOHapyXeHUH HAPYIIEHUH HOPM U MPaBWJI OXPaHbI TpyAa PAOOTHUKH MTPHHH-
MalOT MEpPHl K WX YCTPAaHCHHWIO COOCTBEHHBIMH CHJIAMH, a B CIydac HEBO3MOXXHOCTH
ATOTO — MPEKpaIatoT padoThl U HHHOPMHUPYIOT JTOKHOCTHOE JIUTIO.

PykoBoauTens opranuzanmii o0ecrieunBaeT CBOEBpeMEHHOEe 00yueHue Oesormac-
HBIM METOJIaM M TpHEeMaM paboThl, MPOBEICHUE MHCTPYKTAXKa IO BOMPOCAM OXPaHBI
TpyJa ¥ IPOBEPKY 3HAHUI COTJIACHO CJIETYIOUIUM TPeOOBAHUSIM.

PykoBoauTenu u cnenuanavucTbl OpraHu3aliil B COOTBETCTBUU C TIEPEYHEM JTOJIXK-
HOCTEW pyKOBOAUTEINEH U CTIEIIMAIUCTOB, YTBEPKIEHHBIM PYKOBOIUTEIEM OpraHU3alIHH,
nepen J0MyCcKoM K paboTe, He rmo3Hee 1 Mecsina co THA Ha3HA4YeHUsI Ha JI0JDKHOCTS, a B
JanbHEHIIeM — MepUOANYECKH, B YCTAHOBICHHBIE CPOKH, TPOXOIST MPOBEPKY 3HAHUIM 110
BOMPOCAM OXPaHbl TPYJla C yUETOM UX JOJIKHOCTHBIX 00SI3aHHOCTEH U XapaKTepa BhIMOJI-
HSIEMBIX paboT.

OOyueHue u poBepKa 3HAHUHU M0 BOMPOCAM OXpaHbl TPyAa pab0oduX MPOBOIUTCS
IpU MOATOTOBKE, MEPENOATOTOBKE, MOJYYEHUU BTOPOH Npodeccun, MOBBIIICHUN KBAJIH-
dbukanuy .

[Tepen momyckoM paOOTHHUKOB K BpeMEHHOH paboTe W KOMaHIWPOBAHHBIX PabOT-
HUKOB TIPOBOJIUTCS BBOJIHBIN HHCTPYKTAX U IEPBUYHBIN HHCTPYKTAXK Ha pabovyeM MecTe.

[ToBTOpPHBIIT MHCTPYKTAX MO OXpaHE TpyAa MPOBOAUTCS CO BCEMU paOOTHHUKAMU
He pexe | pa3za B 3 mec.

[lepconan opranuzanuu (JU1a), TPOU3BOISIINA O0OCTY)KMBAHHE MAIIWH, 000pY-
JIOBaHMS, YCTAHOBOK W BBIMOJHSIONUNA paOOTHI, MOAKOHTPOIBHBIC OPTaHaM Tocyaap-
CTBeHHOTo Haja3opa PecnyOnuku benapych, nomyckaeTcst Kk paboTe B COOTBETCTBUU C
TPeOOBaHUSMH 3TUX OPTaHOB.

Paboune, pykoBOIUTENH, CIEIIMATUCTHI U CITy’Kalie 00eCeYnBarOTCs CTIELI0IEK-
70, crenoOyBbIO U APYTUMHU CPEICTBAMU MHIWBUAYaJbHOU 3aIIUTHI, COOTBETCTBYIO-
mumu 'OCT 12.4.011.

Hanumatens oOecrneunBaeT paOOTHUKOB CAHUTAPHO-OBITOBBIMH IMOMEIICHUSIMU
(rapnepoOHBIMH, CYIIMIKAMH JJI OACKIBI M OOYBH, MYIICBBIMH, TOMEIICHUSMUA IS
npreMa IHIIH, OTAbBIXa U 000TpeBa, 3paBmyHKTaMu U ap.) corimacHo TKIT 45-3.02-209-
2010 «AnmuHUCTpaTUBHBIC U OBITOBBIC 3MaHMsI. CTPOUTEIHHBIE HOPMBI TPOSKTH-POBA-
HUS», KOJUICKTUBHOMY JOTOBOPY WJIA TaprU(HOMY COTJIAIIIECHUTO.
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[Ipu mycke acpabTOOETOHHOTO CMECUTENSI HEOOXOUMO CHavaja MMyCTUTh J1BUTa-
TeNb (BKJIIOYUTH PYOUIIBHUK 3JEKTPOJBUTATENS) U IPOBEPUTH YCTAHOBKY Ha XOJIOCTOM
xony. Ecinu He oOHapy’eHO HeUCTIPaBHOCTEN — 3aKeUb (POPCYHKY.

Bo u30exxanue 0)X0roB HalIMBaTh TOPSYHIl OMTYM B BECOBOM KOBII M NIEPETUBATH
B MEIIAJKYy WIM CMECUTENbHBIA OapabaH ClelyeT OCTOPOKHO, MOCTOSHHO OTKPBIBAs
KpaH.

[lepepabaThiBaTh cTapblii acPanbTOOETOH HYKHO MIPHU 3aMEIJIEHHOM PEKUME pa-
60tbI (hopcynku npu koutpose . T.P.

Ouniate MEMAIKy OT OCTATKOB ac(haibTOOETOHHON CMECH CIEAYET TOJIbKO MO-
CJie MOJHOW OCTAHOBKU U TMPUHATUSA MEp, MPENSATCTBYIONIMX CIy4alHOMY IYCKy Me-
IIAJIKH.

3anperiaeTcss YCKOPSATh BBITPY3KY ac(hajbTOOETOHHON CMECH ¢ TMOMOIIBIO HH-
CTpyMEHTa (JI0OMa, JIOTAaThl) 3aMEPATh €€ TEMIIEPATYPY BO BpEMs BbITPY3KHU U HAXOJAUTHCS
BOJIM3U BBIMYCKAEMOTO JIOTKA CMECHUTEIISI.

[Ipu 3aropanuu 6UTyMa B KOTJIE HEOOXOIUMO IUIOTHO 3aKPBITh TOPJIOBUHY KOTJIA
KPBILIKOMN, MOracuTh GopcyHKy. JlJis TyleHus OrHA IPUMEHSTh YTIEKUCIOTHBIN OTHETY-
MIUTENh U 1ecok. Ecnu 3aropanure CBOMMHU CUJIaMU HE YAAeTcsl MPEJOTBPATUTh, HYKHO
BBI3BATh MMOKAPHYIO OXPaHy U MOCTABUTh B U3BECTHOCTH PYKOBOIUTEIIS.

[Tpu nomananuu pasorpeToro OUTymMa Ha KoKy (IIOJIy4eHHE TEPMHUUECKOTO 05KOTa)
MOPaXEHHOE MECTO MPOMBITH COJIEBBIM MACIIOM HJIM KEPOCHHOM, 3aT€M TEIUIOBOM BOAOU
C MBUIOM U OOpaTUThCS B 3PABIYHKT.

[Ipu oOHapyxkeHUH Teun OUTyMa M3 KOTJIAa CJIeAyeT HEMEIJIEHHO MPEeKpaTUThb
TOINKY W TepeKayaTb OUTYyM B JIpyrue KOTibl. [Ipu aBapuiiHBIX CUTyalMsIX MPUOCTAHO-
BUTH pabOThI, 00ECIIEYNTHh BHIXOJ M3 OMACHOM 30HBI, MPU HEOOXOAMMOCTH OTKIIOUUTH
o0opyaoBaHuE OT 3JeKTpoceTH. [Ipu omacHOCTH BO3HUKHOBEHHS HECYACTHOTO CIIydas
IPUHSITH MEPHI TIO €T0 MpeaynpexacHI0. O CIyduBIIEMCS TOJIOKUTH PYKOBOJICTBY.

Ha npennpusatun orpaxmaroTcsi ABMXKYIIME YaCTH BCEX MEXaHW3MOB M JIBUTaTe-
JIeH, a TakKe DJIEKTPOYCTAHOBKH, MPUEMKH, JIFOKH, TLIOMIAJIKH, 3a3€MJIISIIOTCS DJIEKTPO-
JIBUTATENIN U anmaparypa.

OO6cnyKuBaHUE CMECUTEIBHBIX YCTAHOBOK, CHJIOCOB, TPAHCIIOPTUPYIOLIUX U TO-
IPy304HO-Pa3rpy304HbIX MEXaHU3MOB OCYLIECTBIISIETCSI B COOTBETCTBUU C IpaBUIIAMU
6e30macHoi paboThI Y KaXKJ0W YCTAHOBKH.

Bonbiioe BHUMaHue yaenseTcss 00ecnbUIMBaHUS BO3yXa U OTXOJSAIIUX I'a30B OT
paboTbl CMECUTEIBHON YCTAHOBKH ISl CO3/IaHUSI HOPMAJIbHBIX CAHUTAPHO-TUTHEHUYE-
CKHX yCIIOBHH TpyJa. B caHUTapHbIMU HOpMaMU U TpaBUJIaMU KOHIICHTPAIUS B BO31yXE
MTOMENICHUH [IEMEHTHON M OCTAJIBHBIX BUIOB IBUTH HE JTOJDKHA MPEBBINIATH 4 MT/M3.

Conepxanue B Bo3ayxe CO He momyckaercs 6omee 0,03, cepoBosiopoaa — 6osee
0,02 mr/m3. B Bo31yX€E, BRIOpackiBaeMOM B aTMOCHEpy, KOHIICHTPAIIHSI TBUTH HE JOJIKHA
obITh Oosee 0,06 T/m3. IIpu HOpMAaNBbHOM AKCILTyaTallMK MHIJICOUYUCTUTEIBHBIX CUCTEM
coJiepKaHKe MBLIM B BRIOpACEIBAEMOM BO3yXe JTOKHO OBITh He 6onee 0,04-0,06 r/m3.

Ha MecTax BbIiesIeHHs TTBUIN, TA30B, U30BITKOB TEIIa (3arPy304YHbIE U Pa3rpy304-
HbI€ OTBEPCTHUS APOOMIIOK, IPOXOTOB, OYHKEPOB, IITHEKU, TEYKH CBHITYYUX MATEpPUAJIOB,



280

JIO3UPOBOYHBIX BECOB M JP.) COOPYXKAETCSI MECTHasl BBITSDKHAs BeHTW sinus. Bee cu-
CTEMBI MECTHOM BBITSKHON BEHTUJISILIUU OJIOKUPYIOTCS C TyCKOBBIMU YCTPOMCTBAMU TEX-
HOJIOTMYECKOr0 000pYyI0BaHMS, BKIIOYAIOTCS OJJHOBPEMEHHO C BKIIIOUEHHEM O0OpYya0-
BaHMS M BRIKJIIOUAIOTCSI HE paHee YeM uepe3 3 MUH MOciie OCTAHOBKU MAIIMH WK 000py-
noBaHusg. Ha mpou3BOJCTBE Takke MPEayCMATPUBAIOTCS CUCTEMbI MCKYCCTBEHHOM U
€CTECTBCHHOW BEHTUJISALIMU. JTOMY B OOJIBIION MEpe CIOCOOCTBYET TepMETH3AIUs TEeX
MECT, I/ MPOUCXOIUT MOJYBBIBEJICHHE, a TAK)XKE OTCOC BO3ayxa u3 OyHkepoB. Bozayx
0oTOMpaeMblil U3 IEMEHTHBIX OYHKEPOB, OUHUIIAIOT C TOMOIIbIO, PYKaBHBIX WJIH JJIEKTPO-
¢bunsTpoB. Ilepen HUMU TTpU 3HAYUTETHLHON KOHIIEHTPALIUM TIHUTH B ONIEPUPYEMOM BO3-
JyXe YCTaHABIMBAIOTCS ITUKIIOHBI. BaskHO HE TomycKaTh MpocackiBaHue uyepe3 1M2 TkaHu
¢unbTpoB Gonee 60-70 M3 Bo3nyxa B 1 yac. [{ns ourcTKU BO3/ayXa, OTCACKIBAEMOTO M3
CBIPBEBBIX KaMEP, YCTAHABIMBAIOTCS ITUKIIOH U JIEKTPOPUIBTP, COSTUHEHHBIC TTOCIEI0-
BaTEJIbHO.

B nipon3BoICTBEHHBIX 3IAHUSAX U COOPYKEHUAX HE3aBUCUMO OT HAJTUYHS BPEIHBIX
BBIZICJICHUH W BEHTWIAIIMOHHBIX YCTPOWCTB MPEAYCMATPUBAIOTCS OTKPBHIBAIOIIHECS
CTBOPKHM B OKHaXx Iuionaasio He meHee 20 % oO1mel 1iomaad CBeTOBBIX MTPOEMOB, JIJIs
IIPOBETPUBAHUSI C BO3MOYKHOCTBIO TMPU HEOOXOJUMOCTH HAIpPABJICHUS MOCTYHAOIIETO
BO3JlyXa BBEPX — B XOJOAHBIN MEPHUOJ U BHU3 — B TEIUIBIN NIEPUOJI roja.

[IIym Bo3HUKaIOUIMI MpuU pabOTe MHOTUX MEXaHH3MOB Ha 3aBOJIE, XapaKTepu3y-
€TCsl 3a4acTyl0 BBICOKOW MHTEHCHBHOCTBIO, MPEBBIIAIONIECH AOMYCTUMYIO HOpMmy (80
1b). Oco6eHHo HeOIaronpusITHHL B TOM OTHOUIEHUH YCJIOBHUS paOOThI MepcoHaNa, Tak
KaK ypoBeHb Iryma gocturaet 95-105 nb, a unorna u 6omnee. K yucity Mmeponpusituii mo
CHI)KCHHIO YPOBHS IIIyMa OTHOCATCA MPUMEHEHUE AeMI(PUPYIONIUX MPOKIAT0K MEXKTY
CTEHKaMHU CMECHUTEJIbHOW YCTaHOBKH, TAK)KE 3aMEHA CTAJIbHBIX IUIAT HA pe3uHoBbIe. [Ipu
ATOM 3BYKOBOE JaBJIEHHE CHUXkaeTcsa Ha 5-12 nb. YKpbITHE CMECUTENIBHON yCTAHOBKH
IIYMOHM30JIHPYIONUM KOXKYXOM, OOJIMIIOBKA MCTOYHUKOB IIyMa 3BYKOIIOTJIOMIAIOIINMU
MaTrepuagaMu Takxke 1aét xopowuii 3gdexT (cHrmkeHue ypoBHs myma Ha 10-12 nb). Pa-
OOTHUKH, KOHTAKTHPYIOIIKE C IIIYMOBBIM 3arpsi3HEHHEM, 00€CTICUUBAIOTCS CPEICTBAMHU
WHIUBUAyaTbHON 3ammThl. [Ipu pabore ¢ ApoOMIBHBIM O0OpYIOBaHHWEM B KadeCTBE
CPEACTB 3allUThl NPOTUB IIYMOBOI'O BO3JCHCTBUSA HUCMOJIB3YIOT YIIHBIE BKJIAABIIIN U3
AIIACTUYHOTO MaTepuaia, pacrojaraéMbie B HAPYKHON YaCTH CIYXOBOTO Mpoxojaa. -
(eKTUBHBI HAYNTHUKH, TUIOTHO NPHUKPHIBAIONIUE YIIHYIO PAKOBUHY, aKyCTUYECKUU
GuIbTp, KOTOPHIN MPOMYCKAET HU3KOYACTOTHBIC 3BYKOBBIC KOJEOaHUSI, a BBICOKHUE
OCJ1a0IIsIeT.

Bce mpotuBomnokapubie meponpustus npoBojsarcs coraacHo [I1b benapy-cu 01-
2014 «IIpaBuna noxkapHoi 6e3omacHocTH Pecmy6auku benapychy.

HNHcTpykimuy o Mmepax nokapHoil 6€30MacHOCTH MEPECMATPUBAIOTCS B CIIy4asiX U3-
MEHEHUW TEXHOJOTUYECKOTO MPOIlecca, YCIOBHM padOThl, TpeOOBaHUN HOPMATUBHBIX
JIOKYMEHTOB, TTOJIOKEHHBIX B OCHOBY pa3pa0OTKH MHCTPYKIIMH, HA OCHOBAaHUM aHAIIN3a
MPOTUBOMOKAPHOTO COCTOSIHUS 3aBO/Ia, HO HE PEXe OJHOr0 pa3a B MSTh JIET.

AchanbToOETOHHBIE CMECUTENU CHA0XKAIOT HE MEHEE YeM TPEeMsl OTHETYIIUTE-
JSIMH, pacrionarasi ux BOJIu3u OpCyHKH, HAa JIECTHUIIE U OKOJIO PAacXoJHOro 0ayka ma-
3yta. [Inomanky okosio GOpPCyHKH OrpakIatoT NepuiaMu BbICOTOM 1 M.
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AchanbToOCTOHHBI 3aBOJ] OCHAIAETCS CPEACTBAMHU MOXXKAPOTYIICHHUS: BOJOE-
MaMH, 3alacHbIMU IIUCTEPHAMU JJIsl BOJBI, pe3epByapaMu, JOCTATOYHOW MJIMHBI IUIaH-
ramMu, HacocaMu JJIsl TOJa4u BOJIbI, MEPEIBHXKHBIMU MOTOTIOMIIAMH (ITPU OTCYTCTBUH BO-
JOTIPOBO/Ia), OTHETYIITUTEIISIMH.

Heob6xoauMo npenycMaTpuBaTh 3aacHbIi BhE3]T HA TEPPUTOPUIO 3aBOJIA U BBIE3I,
CBOOOJIHBIN MOBE3T K BOJOEMAaM.

Kateropuuecku 3amperiaeTcsi HapyuiaTh JOMyCKaeMble Pa3phIBbI MEXKY MPOU3-
BOJICTBEHHBIMH 1 OBITOBBIMU CTPOCHUSIMH.

Ha acdanpTo0eTOHHBIX 3aBOJIaX, pa3padaThiBae€TCsS U BHEAPSIETCS cuctema obec-
NEeYEHUsl MOXKApHOM OE30MacHOCTH, OXBATHIBAOIIAS TOJIyYe€HHE, TPAHCIIOPTUPOBAHUE,
IPOU3BOJICTBO, MEPEPAOOTKY U XpaHEHHE TOPIOYUX BEIIECTB U MaTEPUATIOB.

[Toabe3 bl v mpoe3abl Ha TEPPUTOPHUIO 3aBOJIa 00ECIIEUNBAIOT CBOOOHBIN MOIBE3T
MOXKAPHBIX ABAPUMHO-CIIACATEIILHBIX aBTOMOOWIEH KO BCEM 3JIaHHSM, COOPYKEHUSM,
HApY>KHBIM T€XHOJIOTHYECKUM YCTAHOBKAM M MECTaM Pa3MEIICHUS MOXKAPHBIX TUJpaH-
TOB U BOJI0eMOB. PazmMeliieHre TeXHOI0rnueCKOro 000py/10BaHus 00ecrieYnBaeT CBOOOI-
HBIM JIOCTYI K HEMY CPEJICTB MOKaPOTYIICHHUS.

Mecrta pa3mMemnieHus: acpaabTOCMECUTEIBHBIX U OUTYMOTIUIABUJIBLHBIX YCTAaHOBOK,
outymoxpanunuiia, ckiaanos [T, JIBXK, I0K, roprounx BemecTB 1 MaTepuaoB, a TaKxKe
IPYTUX B3PBIBOMOKAPOOIACHBIX U MOXKAPOOIMACHBIX yYaCTKOB OOOPYIYIOTCS TOXKap-
HBIMU IIUTAMU COTJIACHO HOPMATHUBHBIX JOKYMEHTOB.

PaGouune mecta Ha acdanbTOCMECUTEIHLHON YCTaHOBKE (IIOMIAIKU (OPCYHIIINKA,
MAaIIMHUCTA) 000PYIYIOTCS OTHETYIITUTEISIMHU.

3amyck ¥ 3KCIuTyaTanus acQajibToCMECUTEIBbHOM YCTAaHOBKH OCYIIECTBIISIETCS CO-
[JIACHO MHCTPYKIIMU IO SKCILTyaTallUu.

He nomyckaercs skcmtyaTamusi CymuibHbIX 0apaOaHOB IPU HEUCIIPABHOCTH TO-
IIOK, TA30BBIX TOPEJIOK WK (POPCYHOK, pabOTAIONTUX Ha KUJIKOM TOILIMBE, €CIIU HAOJIO-
JaeTCs BBIOPOC TUIAMEHHU Yepe3 OTBEPCTHS, IIIEIH JIOOOBOM YaCTH TOTIKU U JTAOUPUHTHBIC
YIUIOTHEHMUSI.

Pacnionoxenue y31moB OUTYMOTUIaBIIIBHBIX W AMYJIBCHOHHBIX YCTAHOBOK oOecrie-
YUBaeT yAOOHBIN JOCTYN K HUM, O€30IaCHOCTh MOHTaXka, KCIUTyaTallii U PEeMOHTA.

[To Hapy>XHOMY KOHTYpPY BEpXHEH IIOMAIKA OOMYpPOBKH OUTYMOIIaBUIBHBIX
KOTJIOB YCTPAUBaKOTCH:

- OTPAXKJAEHHS BBICOTOM HE MEHee 1 M;

- JICCTHHIIBI IIUpUHOK HE MeHee 0,75 M ¢ nepuiamMu;

- 0opT U3 Kupnuya BeicoToi He MeHee 0,2 M.

Mexy ropJoBUHAMH (JFOKaMHU) KOTJIOB, YCTAHOBJIEHHBIX B OJIHOM 0OMYpOBKE, a
TaK)Ke€ MEXK]1y TOPJIOBUHAMU U OTPAXKJACHUSIMH YCTPAUBAIOTCS MTPOXOIbI LIMPUHOMN HE Me-
Hee | m.

["opnoBuHBI (JIFOKH) OUTYMOIUIABUIIBHBIX KOTJIOB 3aKPbIBAIOTCS PEIIETKAMU C Pa3-
MepowM siueek He 6onee 0,15 x 0,15 M, a Takke KpBIIIIKaMH, BBIMOJHEHHBIMHA M3 METasla.

butymomnnaBuibHbIe KOTIBI 00OPYAYIOTCS aBTOMATUKON 0€30MacHOCTH, KOTOpas
o0OecrnieurBaeT MpeKpalieHue nojjayy TOIJIMBa B TONKY KOTJIa IPU BOSHUKHOBEHUU aBa-
PUHHBIX PEKUMOB B padOTE YCTaHOBKHU.
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3anojiHeHHE KOTJIOB OUTYMOM JIOMyCKaeTcs He Oosee ueM Ha 3/4 uX eMKOCTH.

[Ipu nosiBneHuu B KOTJI€ MPU3HAKOB BCIICHMBAHUS OMTyMa HEOOXOJIMMO IMpeKpa-
TUTb MPOLIECC HArpeBa U MPUHATH MEPhI K CHIDKCHUIO ero YpoBHs. He nomyckaercs me-
peIuBaTh HarpeThiil OUTYM B pe3epBHBIE KOTJIbI IPU TOMOIIIHN BEAEP U JIPYTrOH OTKPBITOM
TapBhl.

[IponuBel OuTymMa Ha OUTYMOIUIABUJIBHBIE KOTJIBI, OOOPYJOBAaHHE W Ha 3EMIIIO
JTOJKHBI HEe3aMeTUTEIbHO YOUpaThes.

JlaBneHue OMTymMa B MarucTpajd HE JIOJKHO MPEBBINIATh YCTAHOBIICHHOTO JIJIS
JTAHHOT'O 00OpPYAOBaHUS.

[Ipu mocnegoBaTeILHOM MEpEKaYMBAHUM OUTYyMa U3 Pa3HBIX KOTJIOB HE pa3peliia-
€TCs IePEeKPhIBATh KPaHbl HA OUTYMOIIPOBOJIaX, BEAYIIUX U3 OJTHOTO KOTJIA B APYTOM.

[Ipu paGoTe OUTYMOIJIAaBWIIBHBIX YCTAaHOBOK, 0OOPY/IOBaHHBIX 3JIEKTPOHArpeBa-
TEJIbHBIMU YCTPOUCTBAMHU, HEOOXOIUMO KOHTPOJIUPOBATH, YTOOBI IIPU paboTe crnupanu
ATUX YCTPOUCTB OBUTH MOJHOCTHIO TOTPYKEHBI B OUTYM.

[Tpu pazorpese 6uTyma mapom, 1mojiady napa B Kotelsl 6e3 MpeIBapuTeIbHOTO y/1a-
JIEHUS KOHJIEHCATa U3 CUCTEMBI €To Moja4u He gomnyckaercs. [1lnanr nomaun mapa B me-
CTE TMPUCOCAUHEHUS K TIOIBOISIIIICH JIMHUYM CHAOKACTCS 3aTIOPHBIM BEHTHJIEM.

[Tpu mpoeKTHPOBAHUM CAHUTAPHO-OBITOBOTO 00ECIIEUEHUS CIIEyeT PYKOBOICTBO-
Batbcs TpedoBanusMu TKII 45-3.02-90-2008, 'OCT 22853, TKII 45-1.03-40-2006. Co-
rnacHo CanlluH 2.2.1.13-5-2006 «CanuTapHble HOPMBI IMPOCKTUPOBAHUS MPOU3BOJI-
CTBEHHBIX TpeanpuaTuit» cramuoHapubie Ab3 otHocsTcs k III kimaccy mo canutapHoit
KJIaccuuKaIm, KOTOPBIM NpeaycMaTpUuBaeT HAIMYUE CAHUTAPHO-3AIIUTHON 30HbI pa3-
MepoM 300Mm.

Tepputopust npeAnpUsATUS JOJKHA UMETh POBHYIO IIOBEPXHOCTh, IPOXO/bI U IIPO-
€3/1bl JOCTAaTOYHON BEJIWYMHBI, XOPOLIYI0O E€CTECTBEHHYIO OCBEIIEHHOCTh M pacroJia-
ratbCsi BOJIM3M HCTOYHHUKOB BOJIBI.

Cknaapl HIEMEHTA U MUHEPAIIBHOTO MOPOIIKA YCTPAUBAKOTCS 3aKPBITHIMU U 3aI1IH-
HMICHHBIMU OT BeTpa. CaHUTapHBIC Pa3pbIBBI OT CKIAOB TMecKa, MeOHs, IIeMeHTa, MUHE-
PaAJBHOTO TTOPOIITKA, a TAKKE OUTYMOXPAHIIIHIL A0 OMKAUIITNX OTKPHIBAEMBIX MPOEMOB
MIPOU3BOJICTBEHHBIX U BCIIOMOTaTEIbHBIX MOMENIEHUN TPUHUMAIOTCs HE MeHee 50 M, a
710 OTKPBIBAEMBIX IMPOEMOB OBITOBBIX 3aHUN — 25 M.

[Tpou3BoACTBEHHBIEC TIPEATPUATHSI OOOPYAYIOTCS HAaBECaMHM JUIsl 3aIIUTHl padoTa-
IOIUX OT aTMOC(EPHBIX OCAJKOB M BETPA, a TAKKE HEOOXOJUMBIMU CAHUTAPHO-TUTHE-
HUYECKUMU MTOMEIIEHHUSIMU C allTeYKaMu U YCTAHOBKaMU C MMUThEBOM BOJOM.

B nipoun3BoICTBEHHBIX YCIOBUSIX PAllMOHATIBHOE OCBEIIEHUE UTPAET BaXKHYIO POJIb,
TaK KaK MpU NPaBUIbHON OpraHu3aldd OHO MOBBIIIAET MPOU3BOJUTEIBHOCTh TPyda U
VIIy4IIIaeT Ka4eCTBO MPOAYKIIUHU, CIIOCOOCTBYET YMEHBIIICHUIO 3PUTEIIHBHOTO YTOMIICHUS
U YIy4dlieHuo (yHKIIMOHATBLHOTO COCTOSTHUSI OpPTaHW3Ma, 00eCreYnBaeT OJarompusT-
HYIO CAHUTapHYI0 00CTaHOBKY TpyJa. OcBellleHre MPOU3BOICTBEHHBIX MPEANPUATUI CO-
orBeTcTByeT TpeGoBanusMm TKII 45-1.03-161-2009 «EctecTBeHHOE M MCKYCCTBEHHOE
ocBenieHrue. CTpoUuTeNnbHbIE HOPMbI IPOESKTUPOBAHUS
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Paznes KOHTPOJIS 3HAHUA

Ilepeyens Bonpocos
BbBIHOCHMMBIX HA K3aMeH 110 y4eOHOM M CUUIINHE
«IIpou3BOACTBEHHBbIE NPEANPUATHA JOPOKHOI0 X03AMCTBA)

1. OCHOBHBIC ¥ BCIIOMOTATEIIbHBIC MMPOU3BOJICTBEHHBIE MPEIIPHUATHS TOPOKHOM
OTpaciH.

2. Knaccudukarus mpou3BOACTBEHHBIX MPEANPHUATHH TOPOKHOW oTpaciu (110
Ha3HAYCHHIO — CXEMa).

3. OmnpeneneHrue MOIIMHOCTH TPOW3BOJICTBEHHBIX MPEANPHUATHH C YYETOM TPEX
BUJIOB BPEMCHHU (KaJICHIapHOTO, PSKUMHOTO U TIJIAHOBOTO).
TexHuKo-3KOHOMUYECKHE MoKa3aTenu padbotsl T1I1.

Kakue nmokazarenu BkitouaeT B ce0si ce0€CTOMMOCTh MPOAYKITUN?
TexHuKo-sKOHOMHUUYECKHE Toka3arenu padoTsl [111

VY cnoBHsSI KOHKYPEHTOCITOCOOHOCTH MPOU3BOJICTBCHHBIX MPEIITPUATHH.
Pecypcoemkocts I1I1.

: Kapbepsl kaMeHHBIX MaTepuaaoB (KaaccuHKaIus, COCTaB KOMILJIEKCAa TOPHBIX
opo).

10. M3bickaHusl MECTOPOXKICHUN KaMEHHBIX MaTephayioB (1IeJb TIOUCKa W
JETAIbHON Pa3BEIKH, YTO MOIYYaIOT MOCIIe UX MPOBEICHUA?).

11. TexHHUKO — SKOHOMHUYECKas OIEHKA MECTOPOXICHUI KaMEHHBIX MaTepuajoB
(uenb W yduThiBaeMble (HaKTOPbl, OCHOBHOM SKOHOMHUYECKUU IOKa3aTellb pabOThI
Kapbepa).

12. Pa3paboTka CKaJIbHBIX TOPHBIX OO/ (ITOATOTOBKA Kapbepa M J00bIYa TOPHOM
MOPOJIbl, CXEMBI).

13. Pa3paboTka MECTOPOXICHHUH PHIXJIBIX (00JTOMOYHBIX ) TTOPO/I.

14. TpeOGoBaHue K TrpaBUI0, METOIbI Pa3pabOTKH KapbepoB B 3aBUCUMOCTH OT
CTETeHN 0OBOHEHUSI.

15. Cxema pa3pabOTKU MECUYAaHO — TPABUUHBIX MECTOPOKICHHUI 3€MJIECOCHBIM
CHapSIIOM.

16. PekynpTHBanus 3eMenb, HAPYIMIEHHBIX TOPHBIMHU pa0OTaMH.

17. Kamuenpoounsabie 3aBoabl (KJ[3). OcHoBHBIEC TIporiecchl paboThl. [IpobiaeHue
TOPHOM MOPOII (BapraHThl). DPHEKTHBHOCTH pabOTHI APOOUIIOK (KPUTEPHI).

18. TIlepepabotka ropHbix opoa. ['poxouenue (omeHka 3pHEKTHBHOCTH).

19. Cxewma mpocrenimero KJI3.

20. KonuuecTBeHHasi cxema ABYXCTYNEHYATOTO IPOOJICHHUS TOPHOW IMOPOJLI HA
11eOEHb.

21. KadectBeHHas cxema JIBYXCTYIIEHUATOTO IPOOJICHUS KAMEHHBIX MAaTEPHAIOB HA
11eO0EHb.

22. OOorameHne KaMEHHBIX MaTepHalioB (cyxas W MoOkpas ouuctka). OreHka
CTETICHU TIPOMBIBAEMOCTH Matepuana. [lyTu ycKopeHus MPOMBIBKH.

©Coo~NOGM
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23. T'enepanpubiii muan K3 (mpuHUMOBI pacnoyioKEHHUs M YTO MOKAa3bIBAIOT Ha
TeHILIaHE)

24. IlpousBoacTBO MUHEPaIbHOTO MOpOIIIKa LISt ac¢anpToOEeTOHA
(HEaKTUBUPOBAHHOTO M aKTUBHUPOBAHHOTO - CXEMa)

25. Cxiansl rotoBoit npoaykiuu Ha K3 (cToMMOCTh, OCHOBHAsI XapaKTEPUCTHKA,
KJ1accuuKams).

26. Cknaja ¢ IBYXKOHCOJBHBIM KO3JIOBBIM KPaHOM.

27. llepenBmxuble ApoOMIBHO — copTupoBoyHble ycTaHOBKU (IIJICVY), kKoHTpOIB
KauecTBa rOTOBOM mpoaykiuu (otdéop mpo0, uto nposepsercs) Ha K/I3.

28. Tlokazarenu sxoHOMUYEeCKOM dPpdexTuBHOCTH padoTsl KJI3.

29. burymubie 06a3pl (HazHaueHHe, KiacCUUKalMs, TEXHOJIOTMYECKas CXema,
TPAHCIIOPTUPOBKA)

30. OO6e3BoXMBaHUE U HarpeB OMTyMa B OUTYMOIIABUIIBHOM arperare ¢ MacsTHbIM
000rpeBoMm.

31.  PacueThl: MONIHOCTH OUTYMHOH 0a3bl, MOTPEOHOTO KOJMYECTBA KOTIIOB,
IPOU3BOJIUTEILHOCTH OUTYMHOTO KOTJIA.

32. ABTOMaruzalus nporeccoB Ha OUTYMHBIX Oa3ax.

33.  O06e3BoXMBaHUE M HArpeB OUTYMa OECKOTIIOBBIM CITIOCOOOM (Cxema).

34. T'eHepalbHBIN IJIaH OUTYMHOM Oa3bl.

35. IlepcnekTuBHBIE HampaBlieHUS B paboTe OUTYMHBIX 0a3 (KalcyJaupoBaHUE
OouTyMa, rpanynupoBaHue ac(hanbToOOETOHHOTO BEIIECTBA).

36. Oxpana TpyJa Ha OUTYMHBIX 0a3zax.

37. IlpuroroBieHre OUTYMHBIX IMYJIBCUH (CXEMBI).

38.  Bnibop pacnonoxenust Ab3 (pakTopsl, olleHKa BapHaHTHOM CTOMMOCTH).

39. CtpoutenbHO — MOHTakHbIE paboThl HA AB3.

40. IIpoext opranm3anuu paborT.

41. Yo Briro4aeT cMeTHO-(huHaHCcoBbIN pacuet (CMP).

42. Cxuansl Ha AB3 (HazHaueHus U kiaccudukanmys).

43.  Ckiaapl OpPraHUYECKUX BSIKYIIHX.

44. Pazorpes OuTyma B >K/1I IUCTEpPHAX.

45.  Cxkrnaasl KaMeHHbIX MaTepuanoB Ha AB3 (1, 1, mMi1) (cXembl).

46. AxTuBanusg KOMIIOHEHTOB IPHU MPUTOTOBICHUHU acPabTOOETOHHBIX CMECEH Ha
AB3 (dusnueckas CylHOCTh, AKTUBAILIAS MUHEPATIHLHOTO TIOPOIIIKA).

47. AxtuBanms necka Ha AB3 (TpaaIuIMOHHBIA COCOO0 WM TPUOOAKTHBAITMOHHBIN
crioco0).

48. AxtuBamms OutymMoB (Y3, DIEKTPOTHAPABIMYECKUN CMOCOO, AaKTUBAIUSA
OKHUCJICHHSI TYAPOHOB JIJISl TTOJTYYCHHS OUTyMa).

49. MarHuTtHas akTUBAIUs OUTYMOB TIPH TOJydeHHH achaibTOOSTOHHBIX CMecen
Ha AB3 (cxema).

50. ABToMaTtm3aIus TEXHOJIOTHYECKUX mporieccoB Ha AB3 (00BEKTHI, IOIISKAIIHE
aBTOMAaTH3AIIUHN ).

51. UYto maet aBTOMaTH3aIus mpoieccoB Ha Ab3?

52. AB3 - «3aBoja — aBTOMATY.
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53. Konrtponb kauectBa nmpoaykuuu Ha AB3. OxpaHa Tpyaa U IpOTHUBOIOXKAPHbBIE
MEPOTIPUSATHS.

54.  IlpuumnHbl 00pa30BaHUS «GKUPHON» U «TOLIEH» CMECH.

55. Ilepepabotka (pereHepanusi) ctaporo acdanbToO€TOHA Ha J0pore W B
YCTaHOBKE.

56. OO6paboTka rpyHTOB OpraHMYECKUMHU BSKYIIUMU Ha AB3.

57. MarnuTtHas akTHUBanusi OUTYMOB IPHU MOJy4Y€HHH ac(aibTOOETOHHBIX CMecen
Ha AB3 (cxema).

58. llementoberonnsie 3aBoan! (1[B3).

59. Ha3nauenwue, knaccuduxanusi, 3KoOHOMUYEcKass 3(P(PEKTUBHOCTh YCTPONCTBA
CTAIlMOHAPHBIX WU TIEpeIBIKHBIX [1B3.

60. Bribop pacnonoxenus [{B3.

61. Pa3pabotka renmiana 1B3.

62. Cknanpl meOHs U mecka Ha 1[B3.

63. Ckiansl nemenTa Ha 11B3.

64. TexHojorusi MPUTOTOBICHUS IeMEeHTOOeTOHHbIX cMecet .(Cxema 11B3
CTAI[MOHAPHOT O THIIA).

65. IlepenBmxHas ycraHoBka HenpepsiBHOTO aeictus (LIB3).

66. IIpuroromieHue IeMEHTOOETOHHONW CMECH B aBTOOETOHOMEIIAIKAX B MYTH.

67. TpancnopTupoBaHHe OETOHHBIX U PACTBOPHBIX CMECEH.

68. KouTposb kauecTBa IEMEHTOOCTOHHOM CMECH.

69. ABTOMaTH3aIMs TEXHOJIOTHYECKUX MporeccoB Ha [1b3.

70.  OxoHoMuueckas 3P heKTUBHOCTh aBToMaTu3aluu 1[B3.

71.  Ocob6ennoctu padots! LIb3 3umoii.

72. Oxpana Tpyaa u noxkapHas Oe3omacHocTh Ha [Ib3. Dkojormueckas 3amura
OKPY’KAIOIIEN CPEBI.

73. Hasnauenne wu KiIaccUpUKAMSA TPOUZBOJICTBEHHBIX NPEANPUATANR IS
M3TOTOBJICHUSI OCTOHHBIX U KEI€300€TOHHBIX U3/IETUH.

74.  CocraB 3aBOJIOB Y ITOJIUTOHOB JIJIS1 IPOM3BOCTBAa OCTOHHBIX M )KEJIE300CTOHHBIX
15631 (017078

75. TexHOJOrusa M3roTOBJIEHUS OETOHHBIX U JKEJIE300€ TOHHBIX U3AEINA Ha 3aBOIax
Y TIOJINTOHAX.

76. TexHOJOTUS W3TOTOBJICHHUS apMaTypHBIX KOHCTPYKIMH (BUABI apMaTyphl,
MPOLIECC TPOU3BOJCTBA APMATYPHI).

77. OO6paboTka apMaTypHBIX CTaJICH.

78. ®opMOBOYHAs OCHACTKA.

79.  VIuloTHEeHHE IIEMEHTOOSCTOHHON CMECH Ha CTauu (hOPMOBAHUS H3ICITHI.

80. TemnoBas 0OpaboOTKa KeIe300€TOHHBIX U3ACIUN.

81. ApmupoBaHUE U3IEINI U3 IPEABAPUTEIHLHO — HAMPSHKEHHOTO YKEIe300€TOHA.
82. Cknan apmaryprHoit cranu Ha I1[B3 (ompeaeneHue 3amaca W HEOOXOIUMOM
TITOIIAH ).

83. Opranumszanus cKjiajga TOTOBOM TPOAYKIIMHM Ha 3aBOJAC JKEIE300C€TOHHBIX
15631 (017078
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84. KoHTposb KauecTBa rOTOBOM MPOJYKIIMH Ha 3aBOJIE KEJI€300€TOHHBIX U3/1ETUH.
85. ABTOMarM3anusi MPOU3BOACTBEHHBIX MNPEANPUATHNA JTOPOXKHOW  OTpaciu
(ciocoObl aBTOMATU3ALMK, YPOBHM aBTOMaTU3alum). Uto gaet?

86. CpencrBa aBTOMAaTU3aIMKU Ha POU3BOJCTBEHHBIX MPEAIPUITHSIX.

87. MarnuTHas akTUBalMs OMTyMa IPH MOJIy4yeHUU ac(hanbToOOETOHHBIX CMecel Ha
AB3 (cxema).

88.  Bri6op pacnionoxenust Ab3 (bakTopsl, orieHKa, BApUAHTHONW CTOMMOCTH).

89. CocraB 3aB0JIOB U IMOJUTOHOB IIPH MMPOU3BOJICTBE OCTOHHBIX U JKEJI€300€TOHHBIX
17631 (17178

90. TexHHKO-3KOHOMHUYECKHE MOKa3aTenu padotsl I1I1.
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BenomorareanbHbINH pa3aes

Besopyccknii HAMOHANBHBIN TeXHHYECKHH YHUBEPCHUTET

YTBEPXIAIO

PexTop

Benopycckoro HalMOHAIBHOTO
TEXHUYECKPTO YHUBEPCUTETA

f

{ — C.B. XapuTtoH4yuk
2. 18 Loty
Perucrpauuonnsiii N V-4 H4 £ [ya.

[IPOU3BOJICTBEHHBIE NNPEAITPUSATHS
JIOPOJKHOTI'O X031 CTBA

YueGHasi nporpamMma y4dpesieHHsi 00pa3oBaHHs

1o y4eOHOH JHCHHIIIHHE JJISl CIeLHAIbEOCTH

7-07-0732-03 «CTpoHuTEICTBO TPAHCIIOPTHBIX KOMMYHHKALH K

NpopHIH3ANHH KABTOMOOH/IbHbBIE 10POTH»

2025 1.



288

2

YyebHasg mporpaMma COCTaBle€Ha Ha OCHOBe 00Opa3oBAaTENBHOrO CTAaHAApPTa
OCBO 7-07-0732-03-2023 u y4eOHBIX IUIQHOB cHeluansHocTH  7-07-0732-03
«CTpOHUTENBCTBO TPAaHCIOPTHBIX KOMMYHHKALMNA» MPpOQHIM3alKMUd «ABTOMOOHIBHBIE
noporu». (per. Ne ®TK 74x-4/yq. ytB. 30.04.2024; per. Ne ®TK 743-2/y4. yTB.
31.05.2024)

COCTABUTEJIN:

A.B. CaByxa, crapmuii npenomaBatens Kadeapsl «ABTOMOOHJIBHBIE JTOPOTH»
benopycckoro HallMOHaJIBHOTO TEXHHUYECKOTO YHHBEPCUTETA.
JL.B. KosnoBckas, crapmuii mpernonaBarenb Kadeapsl «ABTOMOOWIBHEIE TOPOTH»
benopycckoro HallMOHAIEHOrO TEXHUYECKOTO YHUBEPCHUTETA.

PELHHEH3EHTBI:

M.T. HackoBeu, poueHT Kadenpsl «JIecHBIX MamMH, AOPOr M TEXHOJIOTHUH
JIECONPOMBIIITIEHHOr0 Mpou3BoAcTBa» bI ' TY, kanAuAaT TEXHUYECKUX HaAyK.

HN.JI. Boiiko, noueHt kadenps! «[ eoTexHHUKa U CTpoUTeIbHAsA MeXaHUKa» benopycckoro
HAI[HOHAJILHOTO TEXHHYECKOT0 YHUBEPCUTETa, KAaHAMUAAT TEXHUYECKUX HayK.

PEKOMEH/IOBAHA K YTBEPXXJEHHIO:

kadeapoil «ABTOMOOUIIBHBIE JOpOru» benopycckoro HalMOHAIBHOIO TEXHUYECKOro
YHUBEPCUTETA

(mpotokon Ne 3 ot «11» Hos6ps 2024r.)

s
HN.o. 3aBeqyrouiero kapeapoi (= 2% E.Il. Xonan

Metoanyeckon KOMHUCCUEHN ¢dakynbreTa  TPAaHCHOPTHBIX KOMMYHUKaIUH
Benopycckoro HallmOHaJIBHOTO TEXHUYECKOI0 YHHBEPCHTETA
(mpotokos Ne 11 ot «29» Hos6ps 2024r.)

Ipencenarenb METOOUYECKOM —

KOMHCCUH < /// & B.A. I'peuyxuH
//v

Hayunoti 6ubnuorexoit BHTY T. W. buprokoBa

Hay4HO-MeTOANYECKUM COBETOM benopyccKoro HallMOHaIbHOTO TEXHUYECKOTO
4 50. 43 A0
yHuBepcuteTa (potokoa Ne_ 7~ cexpuu Ne ot __ -9C . 73 o7 T.)
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HOACHUTEJIBHASA 3AIIUCKA

VYuyebnas mnporpaMmma 1o yueOHOM auciuniauHe  «lIpou3BoJICTBEHHBIE
NPEANPUATHS TOPOKHOTO X03sUCTBay pa3zpadborana s cnenuanbHocTH 7-07-0732-03
«CTpOUTENBCTBO TPAHCIOPTHBIX KOMMYHUKAIUW» TpopUiInu3anuu «ABTOMOOUIIbHbBIC
JOPOTM»

[enpro u3ydeHus: yueOHOW AUCHUILIMHEI sIBIsieTCS (popMHUpOBaHHE Yy OyIyIINX
CIIENUATIUCTOB TPO(ECCHOHATBLHON, MPAKTUKO-OPUEHTUPOBAHHOW KOMIIETCHTHOCTH B
cdepe TEXHOJIIOTHH M OpraHU3alii MPOU3BOICTBA IOPOKHO-CTPOUTEIbHBIX MaTepUaIoB
U u3Jenui, a Takke B cdepe aBTOMATU3AINMU U DKOHOMHUKH TMPOU3BOJACTBEHHBIX
IPEAIPUATUH.

OCHOBHBIMH 33JJa4aMU TMIPENoAaBaHus yueOHON TUCIUIUIUHBI SBIISTFOTCS :

- ONPE/ICJICHUE POJIM U 3HAYECHUS MPOU3BOJCTBEHHBIX MPEANPUIATUN TOPOKHOTO
XO35IMCTBA;

- U3y4YCHUE TEXHOJIOTUH TOJITOTOBKU OPTraHMYECKUX BSIKYIIUX MAaTEPUAJIOB,;

- U3y4YCHUE TEXHOJIOTUU W OPTraHW3aIluM TMPOU3BOJACTBA ac(albTOOCTOHHBIX U
OpraHOMHUHEPAIbHBIX CMECEH;

- U3y4YCHUE TEXHOJOTUM M OpPTaHU3aIUM TPOU3BOJICTBA IIEMEHTOOETOHHBIX
cMeceM M U3eJIUM U3 HUX;

- I3yYEHHE 3alIUThl OKpY’)KalIIel cpeabl NMpu paboTe MPOU3BOACTBEHHBIX
PEAIPUATHM;

- U3y4YEHUE OCHOB SKOHOMUKH JOPOKHBIX IPOU3BOJCTBEHHBIX MPEATPUATUM.

JlucuMIIMHA TECHO CBA3aHA C M3YYEHHEM CBOWCTB JIOPOKHO-CTPOUTEIBHBIX
MaTepUAIOB H3JIATa€MbIX B NUCHUILUIMHE «JlOpPOKHO-CTPOUTEIbHBIE MaTepUalibl U
U3JICNINS»; TEOPETUUECKUMU TOJIOKEHUSIMH, W3JI0)KEHHBIMU B ITUCHUILIUHE «DHU3UKO-
XUMUYECKUE OCHOBBI TEXHOJOTUU CTPOMUTEIBHBIX MAaTEpPUAIOB», 3HAHUU MAIlUH U
YCTPOMCTB, paCCMAaTPUBAEMBIX B Kypce «JlOpOKHO-CTPOUTENbHBIE MAIINHBI», «OCHOBBI
ANEKTPOTEXHUKHU U AIEKTPOHUKI.

B pesynbraTe ocBoeHust kypca «IIpou3BoJICTBEHHbIE MPEANPUATUS TOPOKHOTO
XO034MCTBa» CTYACHT JOJIKEH:

3HamMb:

- POJIb U 3HAYEHHE MPOU3BOJCTBEHHBIX MPEANPUATUN TOPOKHOTO X035ICTBA;

- OCHOBBI OpraHHU3alM1 IPOU3BOJICTBEHHBIX TPEATPUSATHI;

- OCHOBHBIE BOIIPOCHI pa3padOTKU MECTOPOXKIEHUM TOPHBIX padOT W mepepa-
00TKH T0OBIBAEMOTO CHIPHS;

- OCHOBBI OpraHM3aluy NPEeANPUATUI MO0 MOATOTOBKE OPTaHUYECKUX BSIKYIIUX
MaTepHayioB ¥ MPOU3BOACTBY achaibTOOCTOHHBIX CMECEH;

- OCHOBBI OpraHu3allid OPEANpPUSTUH MO MPOU3BOJICTBY LEMEHTOOETOHHBIX
cMecell U u3enuil U3 HUXx;

- OCHOBBI aBTOMATHU3allMM U SKOHOMHUKHU JOPOKHBIX MPOU3BOACTBEHHBIX MPE/I-
NPUSTHH;

ymembp:

- BBIOUPATh MECTOIOI0KEHUE MTPOU3BOICTBEHHBIX MPEAPUATHH;
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- IPOEKTUPOBATh  MPOU3BOJACTBEHHBbIE  MNpeAnpusTHs  (acPanbTOOCTOHHBIA U
LEMEHTOOETOHHBIA 3aBOJ, KaMHEIPOOWJIbHBIA 3aBOJ, Kapbep, OWUTyMHas U
AMYJIbCHOHHAs 0a3a);

- OLIeHUBAaTh 3 (PEKTUBHOCTH pabOTHI MPOU3BOACTBEHHBIX MPEANPUATUH];

- ONPENENsATh  OCHOBHBIE  (PUBMKO-MEXAaHUYECKHE  CBOMCTBA  JOPOXKHO-
CTPOUTENbHBIX MaTepUaioB B COOTBETCTBUM C TPEOOBAHMSIMU HOPMATHUBHBIX
JOKYMEHTOB U J1aBaThb 000CHOBAaHHOE 3aKJII0YEHUE 00 UX 11eJ1ecO000pa3HOM NPUMEHEHHH;

-Ha OCHOBAaHMM pacUETHBIX I[IOKa3aTejed  moadupaTh  OCHOBHOE W
BCIIOMOTaTeIbHOE 000PYI0BaHUE JIJIsl OCHAILEHHUS TPOU3BOICTBEHHBIX IPEANPUATUM;

UMETh HaBBIK:

- IPaKTUYECKOT0 MPUMEHEHUSI MAaTePHUAJIOB U TEXHOJIOTUM MPU MPOU3BOJCTBE
JOPOKHO-CTPOUTENILHBIX MAaTePHUaJIOB;

- TPOU3BOJCTBEHHOTO KOHTPOJS Ha MPEANPUATHAX JTOPOKHOIO XO34HCTBA;

- pacueTa OCHOBHBIX TEXHUKO-IKOHOMUYECKHUX nokasarenei
IPOU3BOJACTBEHHBIX MPEANPUITHI;

- IPUMEHEHUSI TEXHUYECKUX HOPMATHUBHO-TIPABOBBIX aKTOB B 00JIACTH JOPOKHOTO
XO35MCTBA.

OcBoeHHe JaHHOW Yy4eOHOM JUCHMIUIMHBI oOecrneunBaeT (opMHUpPOBaAHUE
CJIEYIOLIUX KOMITETEHITUH:

— pemiath Mpo(decCuoHaNbHbIE, HAYYHO-HUCCIIEI0BATEIbCKUE U MHHOBAIMOHHBIE
3aJ]a4l Ha OCHOBE IIPUMEHEHUSI HHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

— OBITh  CIIOCOOHBIM K  CaMOpa3BUTHUIO U  CaMOCOBEPIIEHCTBOBAaHUIO B
npo¢eCCUOHANIBbHON JIE€ATENBHOCTH, pa3BUBaTh MHHOBALMOHHYIO BOCIPUMMYHUBOCTH U
CHOCOOHOCTHh K MHHOBAIMOHHOM J1€ATEIbHOCTH.

— IPOSIBJISITH MHUIIMATUBY U aJIalITUPOBATHCS K M3MEHEHUSM B PO eCCUOHATIbHON
JESITeIbHOCTH, OBITh CIOCOOHBIM K IPOTHO3MPOBAHMIO YCIOBUHM peanu3alnuu
npo¢ecCUOHATBHON AESITEIPHOCTH M PELICHUI0 MPO(ECCHOHANBHBIX 3a7ad B YCIOBUAX
HEOIPeIeTICHHOCTH.

Cornacnao y‘-Ie6HI>IM IJIaHaM Ha U3YUYCHHUC JUCHUILIMHBI OTBCIACHO!:

- JUI1 OYHOM (MHEBHOW) (OpPMBI TONYYSHHS BBICIIETO OOpPa30BaHUS BCETO
180 yacoB, u3 HUX ayAUTOPHBIX - 52 dacoB. Ha xypcoBoit mpoekT oTBeneHo 60 dacos
CaMOCTOSITEIbHON PabOTHI.

- U1 3209HON (hOPMBI TTOTYUYEeHUS BhIcIero oopazoBanus Bcero 180 gacos, u3 HUX
aynuTopHbix — 18 wacoB. Ha kypcoBoil npoekr orBeaeHo 60 4acoB camMOCTOSITEIbHOM
paboTHI.
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Pacnipenenenne ayIuTOpHBIX YacoB IO KypcaM, CEMECTpaM U BUIAM 3aHATUN
MIPUBEJICHO HUKE.

Tabnuma 1.
Ounas (nHEBHasT) hopMa MOTyISHHUs BBICIIETO 00pa30BaHuUs
dopma dopma
Kypc | Cemectp | Jleknuu, u Jlaboparopuic | TpaxTuticckie Ter el o OMC)Kp OYHOHI
yp p > 3aHATHS, U. 3aHATHS, U. ym p yr
aTTecTanuu aTTecTaluu
MIpaKTHYeCKast JalTa
3 5 34 18 p KypCOBOTO
paborta
MIPOEKTA, IK3aMEH
Tabnumna 2.
3aouHas Gopma MoJIydeHHsI BBICIIETO 00pa30BaHuUs
a - dopma dopma
a00OpaTOPHBIC AKTHYCCKUEC . IDOMEKVTOUYHON
Kypc | Cemectp | Jlekuun, . patop P TEKYILEi p yr
3aHATHUS, Y. 3aHATHUS, Y. aTTecTaluu
aTTecTaluu
4 7 10 8 TIpaKTHYecKas samuta
KypCOBOTO
pabora
MIPOEKTA, IK3aMEH
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COILEPKAHUE YYEBHOI'O MATEPUAJIA

Pasen |. OCHOBBI OPT AHU3AIIAA IIPOU3BOJACTBEHHBIX
NPEANPUSITUN JTOPOXKHOM OTPACIUN

Tema 1.1. OcHOBBI OPraHu3anuy NPOU3BOJACTBEHHBIX NPEANPUATHH
JAOPOKHOM OTPAC/IH
Ha3nauenue u kinaccuukanys Npou3BoJICTBEHHBIX NpeanpusaTiil. OnpeneneHue
MOIIIHOCTH TPOU3BOJCTBEHHBIX Mpeanpustuil. TeopeTuueckue OCHOBBI TEXHOJOTHUU U
KOHTPOJIS KauyecTBa TMPOAYKIMH Ha MNPEAIpUSATUSAX JOpOXKHOM otpaciau. Ilytu
NOBBILIEHUS] KauyecTBa MPUTOTOBIEHUS HCKYCCTBEHHBIX JOPOMXKHO-CTPOUTEIBHBIX Ma-
TEPUAIOB HA OCHOBE OPraHUYECKUX U HEOPTaHUYECKHUX BSIKYIIUX

Pasaen |I. PASPABOTKA MECTOPOJKJIEHWMA I'OPHBIX ITOPO/]

Tema 2.1. OcHOBBI OPraHM3aN UM NMPOU3BOACTBEHHBIX NPOLECCOB NPH
pa3padoTKe MeCTOPOKIeHUH rOPHBIX OPOJ]

Ha3nauenune u kiaccudukanus KapbepoB KaMEHHBIX MaTepuanoB. W3bickaHus
MECTOPOKIECHUN KaMEHHBIX MaTepHaloB. TEXHUKO-DKOHOMHYECKAas OLIEHKA MeCTO-
poxaeHuil. Pa3paboTka ckaabHBIX TOpPHBIX padboT. OcoOEeHHOCTH pa3pabOTKU MECTO-
pOXAEeHUM (PBIXIBIX) OOJIOMOYHBIX MOpoA. PexkynbTuBalus 3eMenb, HApPYIIEHHBIX
OTKPBITBIMU TOPHBIMU Pa0OTAMH.

Paszpen |11. IPEAITIPUATHUSA 110 HIEPEPABOTKE KAMEHHBIX
MATEPHAJIOB

Tema 3.1. Kamueapoounsubie 3aBoabl (K/3)

OcHOBHBIE TPOIIECCH KaMHEIPOOMIBHBIX 3aBOJI0B. Jpobienne. KauecTBeHHbIE 1
KOJIMYECTBEHHbIE CXeMbl napoOiieHus. OOoraieHue KaMeHHBIX MaTepuanoB. ['eHe-
paNbHBIN IJIaH KaMHEAPOOWIBHBIX 3aBOAOB. [Ipom3BOICTBO ApOOJIEHOTO TIECKa.
[Ipon3BoacTBO MHHEpalIbHOTO ToOpomika s achanbrodeTona. Ckiagbl TOTOBOM
npoaykiuu KJ[3. KoHTpoias kadecTBa TOTOBOW MPOIYKIINU U OlleHKa 3((HEeKTUBHO CTH
pabotsl K/13. Oxpana tpyna na KJ13.

Tema 3.2. JloObIua u nepepadoTka rpaBus M NMeCKa HA TPABUITHO-
COPTHPOBOYHBIX 3aBOJ1a

JloObI4a rpaBus, Mecka W TpaBUiiHO-TiecyaHou cMecu. [lepepaboTka rpaBuitHO-
necyaHblX MaTepuainoB. [lepenBukHbIe APOOUIBHO-COPTUPOBOYHBIE YCTAHOBKHU.
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Pazpen IV. IPEAINTPUATUS 11O HIOAT'OTOBKE OPTAHUYECKHUX
BAXKYIIUX MATEPHUAJIOB

Tema 4.1. butymubie 6a3bl

Ha3znauenue, knaccupukanus W TEXHOJOTHYECKHH mpoiuecc. butymoxpanu-
muma. JloctaBka 6utyma. XpaHeHue Outyma. CrocoObl IpeaBapUTENIbHOIO Harpena
ouryma. O0e3BoKMBaHUE OUTYMa M €r0 HarpeB A0 padouel TemIepaTypbl pa3indHbIMU
metonamu. ['eHepanbHbId TIaH OUTyMHOM Oa3bl. llepcrniekTMBHBIE HaIpaBiICHHUS B
pabore OUTYMHBIX 0a3: KancylupoBaHUE OUTyMa U MPOM3BOACTBO I'PAHYJIMPOBAHHOIO
achanpToBsSOKYyIIETO BenecTBa. OXpaHa Tpyaa Ha OUTYMHBIX 0a3ax.

Tema 4.2.9My1bCHOHHBIE 0a3bI

Ha3znauenne u kiaccupukaius AOPOXKHBIX SMyibcuid. [Ipuroronenue Ou-
TYMHBIX 3MYJIbCU 1 TacT. [loAroTOBKa OGUTYMOB M BOJIHBIX PACTBOPOB 3MYJIBIaTOPOB.
O6opynoBanue najisi MPUTOTOBICHUS SMYJIbCUU. AKTUBALUA OUTYMHBIX SMYJIbCHUH.
Kontponb kadecTBa xpaHeHus sMynbcuu. [Ipurorosnenue 6uTymHbIX nact. OxpaHa
TPyZa Ha HYMYJIbCUOHHBIX Oa3ax.

Pazpen V. IPEANPUATHA 110 IIPOU3BOJACTBY
ACPOAJIBTOBETOHHBIX CMECEN U U31EJINU U3 HUX

Tema 5.1. AcpanbTodeTOoHHBIE 3aB0AbI (AB3)

Hasnauenue u knaccuduxanusi achanbToOeTOHHBIX 3aBOJIOB. CTalMoHapHBIE U
moounsHbIe AB3. Bribop pacnonoxenust Ab3. PazpaboTka renepansHoro miana AB3.
Cxuazibl MaTepHaioB Uil IPUTOTOBIICHUS acPaibTOOETOHHBIX CMECe U MeXaHU3aIus
NOTPY304HO-pa3rpy30uHbix padot. Kontpoins kauectsa nponykuuu AbB3. Oxpana Tpyaa
U IPOTUBONOKAPHBIE MeponpusiTus Ha AB3.

Tema 5.2. TexHoJ10rusi NPUTrOTOBJICHUS TOPAYHUX AcPaTbTOOETOHHBIX CMeCeil.
N3roroiienne achanbTo0€ TOHHBIX IIHT
Kimaccupukanms achanbTobeTOHHBIX  ycTaHOBOK. COCTOSHHE HTCHACHIIUU
pa3BuTHs achaabTOOETOHHBIX YCTAHOBOK. Arperatsl nmuTaHusa. CyIIUIbHBIE arperaThl.
CucteMbl OYHCTKM Ta30B U mbuteyganenus. CmecutenbHble arperatel. O00py10BaHNE
JUTSE XpaHEeHHUS TOTOBOM cMech. Ac¢anbToOCTOHHBINM 3aBOJ-aBTOMAT. l3roroBneHue
ac(abTOOCTOHHBIX TLIHT.

Tema 5.3. AKTUBalMsl KOMIIOHEHTOB ac(aIbTO0ETOHHBIX CMecei

AKTUBaIMsl MUHEPAJIIBHOTO MOPOIIKA. AKTHUBAalUs Mecka. AKTHBalMs OUTYMOB:
yAbTPA3BYKOBOW, MarHUTHBIM U 3JIEKTPOTUIPABINUYECKUN criocoObl. TemmepaTypo-
MOHMXAIOU[UE CIMOCOOBI MPUTrOTOBIEHUS achanbToOETOHHBIX cMecei. [loBbieHue
anare3uyu OMTyMa K MUHEpajdbHOU 4acTu acanbroOeToHHON cmecu. [lepcniekTuBHBIE
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METOJIbl IPHUrOTOBJIEHUS ac(albTOOETOHHBIX CMECEil: KalCyJlupoBaHHE OuTyMma,
MPUTOTOBJIEHHE TPAHYJIMPOBAHHOTO ac(halbTOBSHKYIIErO BEIIECTBA.

Tema 5.4. IIpurorosienne Ha AB3 Temibix acGanbT00eTOHHBIX, X0JT0AHBIX
OPraHOMHUHEPaJIBLHBIX cMeceil u yepHoro meoOHst. [lepepadoTka craporo
acanbT00€TOHA

[IpuroroBnenue TemiblXx achaibTOOETOHHBIX, XOJOJHBIX OPraHOMUHEPATbHBIX
cMeceil. OCOOCHHOCTU MPUTOTOBIICHHS YepHOTO eOHsA. OCOOEHHOCTH MPUTOTOBJICHUS
cmeceit Ha AB3 B xonmonsbiii mepuoxa roxaa. IlepepaboTka (pereHepaius) cTaporo
ac¢anproberoHa. OcoOEHHOCTH Opranu3aiuu 6a3 1yt 00pabOTKU IPYHTOB BSIKYIIUMU.

Pa3aea VI. HPEANIPUATHS 11O TIPOU3BOJACTBY
HEMEHTOBETOHHbBIX CMECEN U U3JIEJIMU U3 HUX

Tema 6.1. llemenTo0eToHHBIE 3aB0ABI (IIB3)

Ha3nauenne u xiaccudukanusi 11eMEHTOOETOHHBIX 3aBOJIOB. BbriOoOp pacmosio-
xenus [1b3. Pa3paborka renepansHoro miana [[b3. Knaccudukamus 6eToHHBIX cMeceit
u TpeboBaHus k HUM. Kiaccudukaius 6€TOHOB U TpeOOBaHMS K HUM. Pa3HOBUIHOCTH
0eToHa JJIs JOPOKHOTO cTpouTenbecTBa. KOHTposbh kauecTBa OETOHHON cMecH U OeTOHa.

Tema 6.2. Opranuzanus ckiaanos I[b3

Ckrnazpl KaMeHHBIX MaTepHrasioB. [IpupenbCoBbIf CKIa] KAMEHHBIX MAaTEPHAJIOB.
[lepenBmwxHbie JIEHTOYHBIE TpaHCIOpTephl. MOpoHTaNbHBIE MOTPy3YuKH. Buopo-
pasrpy3unku. Ckiagel MeMeHTa. TeXHHYECKHE XapaKTePUCTUKH TPHUTPACCOBBIX H
IPUPEIBCOBLIX CKJIQJOB IieMeHTa. [[HeBMaTWdeckue pasrpy3ydKd BcCachIBaloIIe-
HarHeTaTEIbHOIr0O IeHCTBHS.

Tema 6.3. TexHo10TUsI IPUTOTOBJIEHMSI IEMEHTO0ETOHHBIX CMeceil U pac-
TBOPOB

beronocmecuTenu sl MPUTOTOBJICHHS OETOHHOW cmecu. Jlo3upoBouHoe 000-
pynoBaHHe. ABTOMAaTH3alMsl TEXHOJOTMYECKUX MPOLIECCOB MPUTOTOBJIEHUS LIEMEH-
TOOETOHHOU cMmecu. DroHomudeckas dhdextuBHOCTH aBroMaTtu3amuu [[b3. Tlpuro-
TOBJICHUE CTPOUTENIbHBIX pPacTBOpHBIX cMecel. lIputeynaBnuBanue Ha LIB3. Tpanc-
MOPTUPOBAHUE OETOHHBIX M PACTBOPHBIX cMmeced. OXpaHa TpyJa M TeXHUKa Oe3omac-
HOCTH Tipu 3KcrutyaTtanuu 11B3.

Tema 6.4. 3aBoabI ¥ MOJUIOHBI JISl H3rOTOBJIEHUS 0ETOHHBIX H Kejie300e-
TOHHBIX U3eJIHl

Haznauenue u kiaccudukanuss OpeANpUITAN I U3TOTOBJICHUS OCTOHHBIX U
)Kene300eTOHHBIX u3aeiauii. CocTaB 3aBOIOB U ITOJIMTOHOB. TEXHOJIOTHS U3TOTOBJIC HUAS
m3nenuil. CTeHAOBBIN M arperaTHblil crioco0. ApMarypa U TEXHOJOTHS apMUPOBaHMUS.
3anonHeHre GOpM W YIUIOTHEHHE CMeCH. TerIoBIaKHOCTHash 00paboTKa W3IEIHuH.
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Kontpone kauectBa mpoaykuuu. Cknaapl roTOBOM mnpoaykuuu. OxpaHa Tpyla H
MIPOTUBOIOXKAPHBIE MEPONPUSATUSI HA 3aBOAAX JKEJI€300€ TOHHBIX U3/ETUH.

Paznen VII. OCHOBbBI ABTOMATHU3ALIUU JOPOXHBIX
MMPOU3BOJCTBEHHBIX IPEJNPUATHIA

Tema 7.1. OcHOBHBIE I10JIOKEHHMSI M CPEICTBA AaBTOMATH3ALUHT

OcHOBHbBIE MOJIOKEHUS. YPOBHM aBToMaTu3anuu. CpeacTBa aBTOMATHU3ALUU.
ABTOMAaTH3a1Msl OCHOBHBIX TEXHOJIOTMYECKUX MPOLECCOB JOPOKHBIX MPOU3BOACT-
BeHHbIX npeanpusatuid. 1{b3 - aBromaTt. OCHOBHBIE MOJOKEHUSI MPOECKTUPOBAHUS aB-
TOMATH3aLMK IOPOKHBIX MPOU3BOJICTBEHHBIX MPEATPUITHIA.

Pazznen VIII. SKOHOMMKA JJOPOKHBIX ITPOMU3BOICTBEHHBIX
NPEANPUATHNA

Tema 8.1. OcHOBHBIE MOJIOKEHUS IO IKOHOMHUKE NIPOU3BOACTBEHHBIX
npeAnpusaTHl

Texnuko-skoHoMuueckue nokaszarenu (TOII) paGoTsl JOPOKHBIX MPOU3BOACT-
BEHHBIX NPeAnpUATUH. DKOHOMUYECKass 3P(PEKTUBHOCTh pabOThl MPOU3BOACTBEHHBIX
OpeIpUsATUR 10poKHOM oTpaciu. O0o0maromye mokas3aTenu.

TPEBOBAHUA K KYPCOBOMY ITPOEKTY

Kypcosoii nmpoekTt «IIpoektupoBanue achaibToOETOHHOTO 3aBOa» UMEET IIEIbI0
0000INUTh W 3aKpPEeNUTh 3HAHUS, TOJIYYEHHBIE CTYJECHTOM MpPU H3YyYEHUU paszaena
«IIpenmpusiTis M0 MPOU3BOACTBY ac(halbTOOSTOHHBIX CMECel U U3JIeNINI U3 HUX» Kypca
«IIpou3BOACTBEHHBIE TPEANPUATHS JOPOKHOIO  XO3SIMCTBa», Pa3BUTh HABBIKU
CaMOCTOSATEILHON TBOPYECKOM pabOTHI, a TAK)KE HAYYHUThH IMOJIH30BATHCS HOPMATHUBHOM H
CIIPaBOYHOM JIUTEPATYpOM. BhITOIHEHNE KypCOBOTO IPOEKTA IMO3BOJIUT IPUBUTH HABBIKU
BHITIOJTHEHNUS ~ OOOCHOBAHHBIX  PAaCUETOB  MOTPEOHOCTH  JIOPOIKHO-CTPOUTEITHHBIX
MaTepHaJIoB JJIsl TPUTOTOBIICHUS achanbTOOETOHHONW CMECH, T010BOTO (poHIa pabodero
BPEMEHH, KOJIMYECTBA CMECHUTENICH, 3amaca MaTepualioB, IUIOMAJAEH CKIaJoB U
HEOOXOIUMBIX YHEPrOPECypPCOB.

Ha BbImonHEHHsSI KypCOBOTO MPOEKTAa COTJACHO y4eOHOMY IIJIaHY BBIAENISETCS
60 gyacoB caMOCTOSTEILHON PAOOTHI.

[IpumepHOE conepxaHne MOSCHUTEIBHON 3aTUCKHU:
Benenue (uenp, 3a1a4n, MyTH PEIICHUs ).
.1 PacueTHas 4acTe KypCcOBOTO MPOEKTA.
1.1 Pacuer rogoBoro ¢goHaa pabo4yero BpeMeHu.™
1.2 Pacdet noTpeOHOCTH UCXOIHBIX MAaTEPUAJIOB IO BUIAAaM CMeceil. ™
1.3 BeiOop THna cMecutesnel u pacueT ux KoiaudecTna.™
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1.4 Pacuer ckiajickoro xo3sicTBa U BHYTPU3aBOACKON TPaHCIIOPT. *
1.5 Pacdet moTpeOHOCTH IHEPTOPECYPCOB.
1.5.1 ITap (c TEemIoBBIM pacyETOM U MPUSMKA U OUTYMOXPaHUIIMILA).
1.5.2 DnekTposneprus.
1.5.3 Cxkarblit BO31YyX.
1.5.4 Bona.
1.2 TexHonornyeckas 4acTh.

2.1 [IpoekTrpoBaHHUE MPOTPECCUBHON TEXHOIOTUU MPUTOTOBIECHUS

ac(arbTOOETOHHBIX CMeCce.™

2.2 CocTaB KOMILUIEKTa OCHOBHOTO M BCTIOMOrateibHoro ooopynoBanust Ab3.*
2.3 Unxenepublie cetn AB3.*

n.3 Pazpabotka renepanbHoro miana Ab3.*
1.4 KouTtposnb kadecTBa npoaykiuu Ab3.*
4.1 KoHTpob KayecTBa UCXOAHBIX MAaTepUAaOB.
4.2 KoHTpOab KauecTBa JO3UPOBAHUS.
4.3 KoHTpOap TEMIIEPATYPHOTO PEKUMA.
4.4 KoHTpOJb KayecTBa TOTOBOM MPOIYKIIUU.
4.5 Atrectanus, ceprudukanus npoaykuun. [lacnopt cmecu.
1.5 OcHoBHble TOIL*
1.6 OxpaHa Tpya, OKpYXarolleil cpebl 1 TPOTUBOMNOKAPHAS 3a1uTa. ™
3aKIroYeHHE.

* — pa3zaensl MOSICHUTEIIbHON 3alUCKH U rpaduuecKuil MaTepuan 00s3aTeIbHBIN K
BBINIOJIHEHUIO HA KOHCYJIbTAIUAX MO KYpCOBOMY MPOEKTUPOBAHUIO.
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YUYEBHO-METOIMYECKAS] KAPTA YYEBHOM JUCIUTLIMHBI

O4nas (aHeBHast) popMa moyuyeHust 00pa3oBaHHs

KosmmuecTBo ayuTOpHBIX

9acoB %
g =| &2 & % o E =
Gé( Haspanue pasiena, TeMbl E § % E T 5 é . g E
2 Bl2 55128 |23 25
& =% &8 | EF &
= 2 s S S 3 g
2 B 58 |8 ¥
1 2 3 4 5 6 7
5 cemectp
1. OCHOBBI OPTAHU3ALIMU [TPOU3BO/ICTBEHHbIX ITPEJAITPUATUMI
JIOPOXXHOM OTPACJIN
1.1 | OcHOBBI OpraHu3anyy MPOU3BOACTBEHHBIX MIPEANPUATHH TOPOKHON OTPACIIH. 2
2. PA3PABOTKA MECTOPOXJIEHMUM I'OPHBIX TTOPO/]
2.1 | OcHOBBI OpraHu3anyy TPOU3BOJICTBEHHBIX MPOIECCOB MPH pa3padOTKe
MECTOPOXKJACHUH TOPHBIX TTOPO/I. 2
[Ipaktuyeckoe 3anstue Nel. TeXHHKO-IKOHOMHYECKAs OIIEHKA MECTOPOXKICHHUN 5 NpaKTUYEeCKast
TOPHBIX MTOPO/I. pabota
3. MPEATIPUATUA 110 ITEPEPABOTKE KAMEHHBIX MATEPHUAJIOB
3.1 | Kamueapobumnsusie 3aBoabl (K3). 2
3.2 | lo6biua 1 nepepaboTKa rpaBus U MeCKa Ha IPaBUIHO-COPTUPOBOYHBIX 3aBOJIA. 2
4 [MPEANPUATHA 1O ITIOAT'OTOBKE OPITAHMYECKUX BAXKVYIINX
MATEPUAJIOB
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1 2 7
4.1 | butymHbIe Oa3bl.
[Ipaktudeckoe 3ansatue Ne2. TexHoJOrHUECKHE pacdeThl pabOThl OMTYMHBIX 0a3 U MIPAKTHICCKAs
OUTYMHOTO XO35HCTBA Ha ac(abTOOCTOHHBIX 3aBO/IAX. pabota
4.2 | DMynbCHOHHBIE 0a3bI.
5. MPEAITPUATHA 11O ITPOU3BOACTBY ACOAJIbTOBETOHHBIX
CMECEN U U3JIEJIUM U3 HUX
5.1 | AcdhanprobeTonnsie 3aBojibl (AB3).
[Ipaktnueckoe 3anste Ne3.  Pacyer romoBoro ¢onaa pabodero BpeMeHU MIpaKkTHYeCcKas
acaabTo0eTOHHOTO 3aB0OJ1a. BEIOOP OCHOBHOTO M BCTIOMOTaTEIbHOTO 000PY/TI0BAHHUS. paborta
[IpakTueckoe 3anatue Ned. Pacuer HEOOXOOUMBIX PHEPropecypcoB Ui pabOThI IpaKTHYecKas
achaabT0O0ETOHHOTO 3aBO/1A. paborta
5.2 | TexHONOTHS IPUTOTOBIICHUS TOPSYNX ac(hambToOeTOHHBIX cMecel. M3roToBnenune
ac(hambTOOCTOHHBIX TUTHT.
[Tpaktuueckoe 3anarue NeS. Pacuer coctaBa ropsunx achaibTOOCTOHHBIX CMECEH. MpaKkTU4yecKas
paborta
5.3 | AxTuBaIus KOMIIOHEHTOB ac()aaTbTOOCTOHHBIX CMECEH.
5.4 | IIpuroroBnenue Ha Ab3 Tembix acharbToOETOHHBIX, XOJIO0HBIX
OpraHOMHUHEpaJIbHBIX cMecei U uepHoro mebHs. [lepepaboTka ctaporo
acanbToOETOHA.
6 [MPEAITPUATHUSA 110 TPOU3BOACTBY HEMEHTOBETOHHBIX
CMECEU 1 U3JIEJIUA U3 HUX
6.1 | Lementoberonusie 3aBo bl (L1B3).
[IpakTueckoe 3anarue Ne6. Pacuer 6eTroHOCMecUTENbHOTO 11exa. CTaTUCTHYECKUI MpaKTHYeCKas
KOHTPOJb IPOYHOCTU OETOHA. pabota
6.2 Opranuzanusa cxianos LB3.
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1 2 4 7
[IpakTnueckoe 3anstue No7. PacueT CkiaJcKkoro Xo3siicTBa M BHYTPU3aBOJCKOTO 5 MpaKTU4YeCcKas
tpancnopta Ab3 u [1B3. pabota

6.3 | TexHONOTHs MPUTOTOBICHHUS IEMEHTOOETOHHBIX CMECE M paCTBOPOB.
[Ipaktnueckoe 3anstue Ne8. TexHoyiormueckue pacyeTbl TEIIOBOH 00pabOTKH 5 IIpaKTUYecKas
0eToHa. pabota
6.4 | 3aBOJbI U ITOJIMTOHEI JUIS U3TOTOBIIEHUA OETOHHBIX U JKeJIe300€ TOHHBIX U3IEIINI.

7. OCHOBBI ABTOMATU3ALNN JOPOXHbBIX ITPON3BOJCTBEHHBIX

[IPEAIIPUSTUN
7.1 | OcHOBHBIE TIOJIO)KEHUS U CPEJICTBA aBTOMATH3AIHH.

8. OKOHOMUKA JOPOXHBIX ITPON3BOJACTBEHHBIX

[IPEAIIPUSTUNA

8.1 | OcHOBHBbIE TOJIOKEHUSI 10 SKOHOMUKE MMPOU3BOJCTBEHHBIX MPEANPUATHIH.

[Ipaktnueckoe 3ansithe Ne9. Pacuer OCHOBHBIX TEXHUKO-3KOHOMHYECKHX 5 MpaKkTU4YecKas

nokasaresieid paboThl MPOU3BOJICTBEHHBIX MPEIIPUSITHIA. paborta

Kypcosoii nmpoekTt 3al1uTa KypcoBOIo

MPOEKTa
HToro 3a cemecTp 18 IK3aMeH
Bcero ayinTopHBIX 4acoB 52
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YUYEBHO-METOIMYECKAS] KAPTA YYEBHOM JUCIUTLIMHBI

3a04Has popMa noJrydeHust 00pa3zoBaHus

KosmmuecTBo aymuTOpHBIX

4acoB .
g o5 |2 . z
Gé( Ha3sBanwue paszena, TeMbl E § g é g E E . % 5
z 3 23 |¢ S =
T 9 = L S S
1 2 3 4 5 6 7
5 cemectp
1. OCHOBBI OPTAHU3ALIMU [TPOU3BO/ICTBEHHbIX ITPEJITPUATUMI
JIOPOXXHOM OTPACJIN
1.1 | OcHOBBI OpraHU3aIMK MPOU3BOJCTBEHHBIX MPEITPUITHI JOPOKHON OTPACITH. 2
2. PA3PABOTKA MECTOPOXJIEHWUM I'OPHBIX TTOPO/]
2.1 | OcHOBBI OpraHu3anuyu TPOU3BOCTBEHHBIX MPOIECCOB MPHU pa3zpadboTke
MECTOPOXKJACHUN TOPHBIX TOPO/I.
[Ipaktueckoe 3anatue Nel. TeXHUKO-DKOHOMHUYECKAsh OIICHKA MECTOPOXKIACHUMN
TOPHBIX TOPO/I.
3. MMPEAITPUATHSA 110 TIEPEPABOTKE KAMEHHbBIX MATEPUAJIOB
3.1 | Kamueapobunshbie 3aBoabl (K3). 2
3.2 | Jlo6br4a u mepepaboTKa rpaBus U MecKa Ha TPaBUITHO-COPTUPOBOYHBIX 3aBO/IA.
4 MMPEAITPUATHUA 110 ITIOATIOTOBKE OPITAHUYECKHWX BSXKYIINUX

MATEPHAJIOB
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1 2 7
4.1 | burymHble 0a3bl.
[Ipaktudeckoe 3anatue Ne2. TexHoJOrHUeCKHe pacdeThl paboThl OMTYMHBIX 0a3 M
OUTYMHOTO XO35HCTBA Ha ac(albTOOCTOHHBIX 3aBO/IAX.
4.2 | DMynbCHOHHBIE Oa3bl.
5. MPEAITPUATHA 110 ITPOU3BOACTBY ACOAJIbTOBETOHHBIX
CMECEN U U3JIEJIUM U3 HUX
5.1 | AcanbrobeTonnsie 3aBo bl (AB3).
[Ipaktnueckoe 3anstue Ne3. Pacuer romoBoro @Qonga pabodero BpeMEHH IIpaKkTHYecKas
acanpT00eTOHHOTO 3aB0/1a. BEIOOP OCHOBHOTO M BCTIOMOTaTEILHOTO 000PYIOBaHMSI. paborta
[Ipaktueckoe 3ansatue Ned.  Pacuer HEOOXOIMMBIX SHEPropecypcoB Ui pabOThI
achaabT0O0ETOHHOTO 3aBO/1A.
5.2 | TexHOJOTHS IPUTOTOBJICHUS TOPAUNX acPaIbTOOCTOHHBIX cMecel. M3roToBienue
ac(hambTOOCTOHHBIX TUTHT.
[Tpaktuueckoe 3anarue NeS. Pacuer coctaBa ropsunx achaibTOOCTOHHBIX CMECEH. MpaKkTU4YecKas
paborta
5.3 | AKTHBaIUA KOMIIOHEHTOB ac(albTOOETOHHBIX CMECEH.
5.4 | [IpuroroBnenue Ha AB3 Termbix achaabTOOETOHHBIX, XOJI0 HBIX
OpraHOMHUHEpAJIbHBIX cMecei U uepHoro mebdHs. [lepepaboTka cTaporo
acanbToOETOHA.
6 IIPEJITTPUATHS ITO TIPOM3BOJACTBY LIEMEHTOBETOHHBIX CMECEU
U U3EJINN U3 HUX
6.1 | LlementoGetonnsie 3aBobl (LIB3).
[Ipaktuyeckoe 3anatue Ne6. Pacuer GeTroHOCMecuTenbHOro mexa. CTaTUCTHUYECKUI
KOHTPOJIb IPOYHOCTH OETOHA.
6.2 Opranuzanusa cxianos LB3.




302

1 2 3 4 7

IIpaktnueckoe  3amsatme  Ne7.  Pacdyer  CKIIaJCKOro  XO3sAWCTBA M 5 IIpaKTU4YecKas
BHYTpu3aBockoro tpancnopra Ab3 u LIB3. pabota

6.3 TexHO0JIOTHS TIPUTOTOBIICHUS IIEMEHTOOSTOHHBIX CMECEH M pacTBOPOB.

[IpakTueckoe 3anstre Ne8. TexHonoruyeckre pacuersbl TEMI0BO 00pabOTKU
0eToHa.

6.4 3aBOIbI U TTOJUTOHBI JUISI K3TOTOBJICHHUSI OETOHHBIX U JKeJIe300€ TOHHBIX
W31 .

7. OCHOBBI ABTOMATU3ALINUN JOPOXHBIX TTPON3BOJICTBEHHbBIX
[IPEIIPUSATUN

7.1 OCHOBHBIE TIOJIOKEHUS U CPEACTBA ABTOMATHU3AIIHH.

8. SKOHOMUKA JOPOXHBIX ITPOU3BOJCTBEHHBIX ITPEIIPUATUN

8.1 OcHOBHBI€ MOJIOKEHUS IO IKOHOMHKE TPOU3BOICTBEHHBIX MPEAPUATHI.

[Ipaktnueckoe 3anstue Ne9. PacueT OCHOBHBIX TEXHUKO-IKOHOMHYECKHX 5 MpaKkTU4yecKas
rokasaresieid paboThl MPOU3BOJICTBEHHBIX MPEIIPUSITHIA. pabota
Kypcosoii nmpoekTt 3ammra

KYpPCOBOTO
MPOEKTa
Hroro 3a cemectp | 10 8 IK3aMeH
Bcero ayinTopHBIX 4acoB 18
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NHOPOPMALMOHHO-METOANYECKASA YACTbH
CIIMCOK JIMTEPATYPHBI
OcHoBHas JuTEpaTypa

1. OnexkTpoHHbIl  ydyeOHO-MeToauyeckuid  komiuiekc  «IIpou3BoacTBEHHBIE
OPENNpUsATUS JOPOKHOTO XO034icTBay Mg CTylaeHToB crnenuanbHoctd 1-70 03 01
«ABTOMOOWIIBHBIE J0pOTH» [DNeKTpoHHBIH pecypc] / benopycckuil HauuMoHaIbHBIN
TeXHUUECKUI yHuBepcuret, Kapeapa « ABTOMOOUIILHBIE TOPOTH »;

coct.: A. B. CaByxa, JI. B. Ko3znosckas. — Munck: BHTY, 2021.

2. [locobue nns cryaeHtoB chnenuanbHoctn 7-07-0732-03  «CTpoUTenbCTBO
TPAHCHOPTHBIX ~ KOMMYHHUKALMi»  mpopuiu3anuu  «ABTOMOOWJIBHBIE  JIOPOTH»
[IpousBoacTBeHHbIC MpeAnpuaATHs 10poxHOro xo3siictBa/ JI.B. Ko3noBckas [u ap.]. —
Munck : BHTY, 2024. — c. 63

OononHuTenbHas nNuTepaTtypa

3. [Ipou3BoICTBEHHBIE TPEANPUATHS IOPOKHOMN OTPACIIH.
OcHOBBI IPOEKTUPOBaHU. YueOHO-MeToan4eckoe nocooue. Kosanés f. H.,
bynauuenko C. C., Conoakas M. I'.; Munck : BHTY, 2018.

4. [Ipou3BOACTBEHHBIE MPEANPUATUS JOPOXKHOM oTpaciu: yueO. mocoodue /
A.H. KoBanes u ap. - MH.: «Apt Huzaiin», 2009.

5. AcanpToberonnsie 3aBoabl. Cunkun B.B., JIlynanoB A.Il. Yue6.mocobue. - M.:
OkoH.-uHpop™M, 2008.

6. llemenToO6eTronnblie 3aBonbl. Cunkud B.B., Jlymano A.Il. Yue6.mocob6ue. - M.:
OkoH.-uHpop™M, 2009.

7. AKTUBaIIMOHHBIE TEXHOJIOTUHU JIOPOKHBIX KOMITO3UIIMOHHBIX
MarepuaioB. Kosanes f.H. - MHu.: benOn, 2002.

8. AcdanbTo0EeTOHHBIE U IEMEHTOOCTOHHBIE 3aBOIbI: CITPaBOYHUK /

B.N. Konbimes, I1.I1. Koctun, B.B. Cunkusn, b.H. ConoseB. - M: TpancnopT, 1982.
9. TexHOJIOTHS CTPOHUTENILCTBA aBTOMOOMIBHBIX Jopor, 4. II1. IIpousBoact
BEHHBIC MPEANPUITHS JOpOKHOTO cTpoutenscTBa / B.M. Cunenxo, O.T. barpakos,

A.N. Jleymnn. Kues, « Buma mkona», 1970.

10. TlpoexTpoBaHWE MPOU3BOJCTBEHHBIX MPEANPUITHIA JOPOKHOTO  CTPOH-
TEIbCTBA. Yuel.mocodue st By30B. - M.: «Beicmias mkonay, 1975.

11. Copokep B.U. Ilpumepbl u 3amaun 10 TEXHOJOTUM OETOHHBIX W JKele30-0e-
TOHHBIX W3Aenuil. Yueb.mocoobue st By30B. - M. «Beicmias mkonay, 1972.

12. CripaBOYHUK WHKEHEpa-I0pOKHUKA. CTPOUTEIIBCTBO aBTOMOOMIIBHBIX JIOPOT. -
M.: «Tpancnopt», 1969.

13. TexHomorust ¥ OpraHW3aIUsl CTPOUTEIHCTBA ABTOMOOWIIBHBIX  JIOPOT.
VYueb. mocodue a7 By3oB / H.B. IN'opensimeB, CM. Tlonocua-Hukutua, M.C. Koran3os u
np. I[lox pea. H.B. I'opensimesa. - M.: «Tpanciopt», 1992.
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CpeacTBa IMarHOCTHKH Pe3yJIbTATOB Y4eOHOM AesITeJIbHOCTH

OueHka ypoBHSI 3HAHUU CTyJEHTa MPOU3BOAMUTCS MO JECATUOAIIBHON ILIKaje B
COOTBETCTBHUM C KPUTEPUSMH, YTBEPKICHHBIMU MMHHCTEPCTBOM  00pa3oBaHuUs
PecnyOnuku benapycs.

JIJist OEHKU JOCTUKEHUHM CTYJEHTa MCIOIb3YEeTCs CIEeNYIOUINI TUarHOCTUYECKHM
MHCTPYMEHTApUN:

— 3aIl[MTa BBIMOJHEHHBIX MPAKTUYECKUX PaboT;

— 3alllMTa KypCOBOI'O MPOEKTa;

— cJla4a dK3aMeHa Mo JIUCLUILIUHE.

Kpurtepuu oueHKH pe3yJibTATOB y4eOHOH AeSITEJIbHOCTH 00y4aIOIIMXCHA NPHU
NPOBeleHUH NMPOMEKYTOYHOH aTTecTanum B (popme Ixk3aMeHa

n/n | OTMeTKa Kpurepun
1 2 3
1 10 CHCTEMAaTU3UPOBAHHbIC, TIIYOOKHE W IOJHBbIE 3HAHMS IO BCEM pasjenam ydeOHOU

(mecsith) | mporpamvbel BHTY mo yaeGHOM mUCIIUTUITMHE, MOTYITIO, @ TAKKE TI0 OCHOBHBIM BOIIPOCAM,
0ayuTOB | BBIXOISIIMM 32 €€ TIPEIEIThI;

TOYHOE MCIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHHU (B TOM YHCIIe HA HHOCTPAHHOM SI3BIKE),
IPaMOTHOE, JIOTUYECKU NPABUIIBHOE M3JI0KEHUE OTBETOB Ha BOIPOCHI, YMEHHE AENaTh
000CHOBAaHHBIE BLIBOAELI M 0000IIEHHNS;

0e3ymnpedHoe BlaJeHue HHCTPYMEHTapUeM yuyeOHOW NUCIHITIMHBI, MOIYJIS, YMEHHE €ro
3¢ (EKTHBHO UCITIONB30BAaTh B IMIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(ecCHOHATBHBIX
3a1a4;

BBIpa)KEHHAsi CIOCOOHOCTH CaMOCTOSTEIBHO U TBOPUYECKH PEIIaTh CI0KHBIE IPOOIEeMbI B
HECTaHAAPTHOW CUTYAILINU;

MOJTHOE Y TUIYOOKOE YCBOCHHE OCHOBHOM M JIOTIOIHUTEIBHOM JIUTEPATYPHI 110 U3ydaeMOM
y4eOHO! AUCIUTUINHE, MOYIIIO;

yMeHHE CBOOOJHO OPHUEHTHPOBATHCS B TEOPUSAX, KOHUEMIUSAX M HAMpaBICHUSIX I10
M3ydaeMoi yueOHOM AMCUUIUIMHE U J1aBaTh UM aHAIUTHYECKYIO OLEHKY, HCIOJIb30BATh
Hay4yHbI€ JOCTH)KEHUS APYTUX TUCLIUILINH;

TBOPYECKAs CAMOCTOATENIbHAS paboTa Ha MPAKTHUECKUX 3aHATHAX, AaKTHBHOE TBOPUECKOE
y4acTue B IPYNIIOBBIX 00CYKICHHUSIX, BRICOKUH YPOBEHb KYJIBTYPHI HCIIOJHEHHUS 3a1aHUI
2 |9 (meBsTH)| cCUCTEMATH3MpPOBAaHHBIC, TIYOOKHME M TIIONHBIE 3HAHUS IO BCEM pasjenaM ydeOHOM
6amwtoB | mporpammbl BHTY 1o y4eOHOI quCIHILIHHE, MOTYIIIO;

TOYHOE UCIOIb30BaHUE HAYYHOM TEPMUHOJIIOTHH, (B TOM YUCIIE HA HHOCTPAHHOM SI3bIKE),
IPaMOTHOE, JJOTMYECKU MTPaBUIIBHOE U3JI0KEHUE OTBETA HAa BOIPOCHI;

BJIQJICHHE MHCTPYMEHTapueM y4eOHOW MUCIMILIMHBI, MOAYIS, yMeHHe ero 3(dekTuBHO
WCIOJB30BaTh B MOCTAHOBKE M PEIICHUH HAYYHBIX M MPOPECCHOHANBHBIX 3a/1a4;
CIOCOOHOCTH  CaMOCTOSITENIbHO M TBOPYECKH pEIIAaTh CIOXKHBIE TMPOOJIEMBl B
HECTaHJApPTHOM cuUTyauuu B paMmMkax ydeOHoi mnporpamMmel BHTY mno ydeOnoit
JUCLMITMHE, MOJYJIIO;

MOJIHOE YCBOEHHME OCHOBHOM U JIOTIOJHUTEIBHOW JIMTEPATyphl, PEKOMEHIOBAHHOMN
yueOHol nporpammoit YBO 1o yueOHOH AUCHUTUIMHE, MOIYJIIO;

YMEHHE OpPUEHTUPOBATHCS B TEOPHUSIX, KOHLEMIMSAX W HANpPaBICHHUSIX MO H3ydaeMOoi
y4eOHOM IUCUUIUIMHE, MOJYJIIO U 1aBaTh UM aHAJTUTHUECKYIO OLIEHKY;
CHUCTEMaTH4ecKasl, aKTHBHAs CaMOCTOSITeNIbHAas pa0oTa Ha NPAKTHUYECKUX 3aHATHSX,
TBOPYECKOE Yy4YaCTUE B TPYNIOBBIX OOCYXKAEHHUSAX, BBICOKHH YpOBEHb KYJIbTYpbI
VCIIOJTHEHMS 3a1aHui
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[EY

2

3

8
(Bocemb)
OaoB

CHCTEeMAaTU3UPOBaHHbIC, INIyOOKHE M IOJHBIC 3HAaHMS 110 BCEM pasjenaMm ydeOHOH
nporpammbl BHTY no yuebHol AucuUIIMHE, MOIYJII0O B 00beMe Yy4eOHOM MporpaMMbl
YBO 1o yue6HOM AUCTUTIIHHE, MOTYJIIO;

UCIOJIb30BaHUE HAyYHOM TEPMUHOJIOIMHM (B TOM 4MCIE€ HAa HMHOCTPAHHOM SI3BIKE),
IrPaMOTHOE, JIOTUYECKH IIPABUIIBHOE M3JIOKEHUE OTBETA HA BOIPOCHL, YMEHHE J€aTh
000CHOBaHHEIC BEIBOLI M 0000IICHNS,

BJIaJICHHE UHCTPYMEHTaprueM y4eOHON AUCIUILINHBI, MOAYJIS (METOIaMH KOMIUIEKCHOI'O
aHaJIM3a, TEXHUKOM MH(OPMALIMOHHBIX TEXHOJIOIHMH), YMEHHE ero MCIOJIb30BaTh B
MIOCTAaHOBKE M PEIICHUH HayYHBIX U MPOPECCHOHANBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEbHO pellaTh CIOXKHBIE NpoOieMbl B pamKax ydeOHOU
nporpamMmsl BHTY no yueOHol auciumninte, MOayIo;

YCBOGHHE OCHOBHOH M JOMOJHUTENIBHON JIMTEPATyphl, PEKOMEH/IOBAHHOW YueOHOM
nporpamMmoii BHTY o yueOHOM AucIUIUINHE, MOYJIIO;

YMEHHE OpPUEHTUPOBATBHCSI B TEOPHSX, KOHLEMIMIX U HANPABICHUSIX IO HU3y4aeMOM
y4eOHOM JUCIUIUINHE, MOJYJIIO U AaBaTh UM aHAJIMTUYECKYIO OICHKY;

aKTHBHAs CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKHX 3aHATHSAX, CHCTEMAaTHYeCKOe
y4acTHe B TPYNIIOBBIX O0CYXIEHUX, BBICOKUH YPOBEHb KYJIBTYPhl HCIIOJTHEHHUS 3a1aHUI

7 (ceMb)
OajioB

CHCTEMAaTU3UPOBAHHBIC, TIIYOOKHE W TIOJHBIE 3HAHUS IO BCEM paslenaM y4eOHOM
nporpamMmsl BHTY no yueOHol auciumninne, MOAyIo;

HCIIOJIB30BaHUEC HaquOfI TEPMUHOJIOIUA (B TOM 4YHUCJIC Ha HWHOCTPAaHHOM 5[3BIK€),
rpaMOTHOE, JIOTMYECKH MPAaBUIIbHOE U3JIOKEHHE OTBETa HAa BOMPOCHI, YMEHHUE JENAaTh
000CHOBAaHHBIE BLIBOAELI M 0000IIEHHNS;

BJIaJICHHE HHCTPYMEHTApHEeM y4eOHOH TUCIUIUIMHBL, MOIYJISl, YMEHUE €TI0 HCIIOIb30BaTh
B IIOCTAHOBKE U PELICHUN HAYYHBIX U MPO(ECCHOHANBHBIX 3a/1a4;

CBOOOJIHOE BJIaJICHUE THUITOBBIMU PEIICHUSIMHU B pamMkax ydeOHo# mporpammsl BHTY 1o
y4eOHOI AUCIUIUINHE, MOIYITIO;

YCBOCHHE OCHOBHOH W [IOTIOJHUTEIHHOW JUTEPaTyphl, PEKOMEHIIOBAaHHON YydeOHOH
nporpammoii BHTY 1o yueOHO#H AUCIIUTUIIIHE, MOTYJTIO;

YMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLHAX, HANPABJICHUAX I10
M3y4aeMoi yueOHOM qUCHUIUIMHE, MOIYJIIO U JaBaTh UX aHAJMUTUYECKYIO OLICHKY;
caMocTosiTelbHass paboTa Ha NPAKTUYECKUX 3AHATHUAX, Y4JacTHE B TPYIIOBBIX
00CYXJICHUSX, BRICOKUH YPOBEHb KYJIbTYPHI UCIIOJIHEHHSI 3aJaHUN

6 (1recTs)
0aJuIoB

JOCTaTOYHO IOJHBIE M CHCTEMAaTU3UPOBAHHBIE 3HAHHUA B 00beMe Y4eOHOH IpOrpaMMBI
BHTY 1o y4eOHOIN TUCIUTUTHHE, MOYJIIO;

UCTONB30BaHHE HEOOXOOMMOM HAyYHOH TEPMHHOJIOTUH, TPaMOTHOE, JIOTHYECKH
MpaBUIbHOE M3JIOKEHHE OTBETa Ha BOINPOCH,, YMEHHE JelaTh O0O0OIIEeHUs |
000CHOBaHHBIE BHIBOJIBL;

BJIaJICHHE UHCTPYMEHTapUeM Yy4eOHOM TUCHUIUIMHBL, MOYJISl, YMEHUE €T0 HCIIO0Ib30BaTh
B PEUICHUHU Y4eOHBIX U MPO(PECCHOHATBHBIX 3aa4;

CIOCOOHOCTh CaMOCTOSATENBHO TPUMEHSATh THUIIOBBIE DPEUICHHs B paMKax, y4deOHOU
nporpammbl BHTY no yueOHO# nucuumninnae, MOAyIIo;

YCBOEHUE OCHOBHOM JINTEPATyphl, peKOMEH10BaHHOW yueOHoW mporpammoit BHTY mno
y4eOHOM AUCUUIUIMHE, MOYJIIO;

YMEHHME OpHEHTHUPOBATHCS B 0a30BbIX TEOPHSX, KOHUEHIMUSAX M HaNpaBICHUSIX I10
M3y4aeMOM JTUCLMIUIMHE, MOAYIIO U JaBaThb UM CPABHUTEIbHYIO OLEHKY;

aKTUBHAs CaMOCTOSITENIbHASA pa0d0Ta Ha MPAKTUUECKUX 3aHATUAX, IEPUOIUTIECKOE yUacTHE
B IPYINIOBBIX 00CYKICHUSX, BBICOKUI YPOBEHb KYJIbTYpPhl HCIIOJHEHUS 3aJaHUI
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5 (sATh)
OaiioB

JIOCTaTOYHbIE 3HAHUS B 00beMe yueOHoil nporpammbl BHTY mo yuebHo#l aucuurinne,
MOZYJIIO;

UCIOJIb30BaHUE HAay4yHOM TEpMHUHOJIOTUH, TIPaMOTHOE,
U3JI0KEHUE OTBETA Ha BONPOCHI, YMEHHE Je1aTh BHIBOBI;
BJIaJICHHE UHCTPYMEHTapueM y4yeOHOM JUCHUIUINHBI, MOYJIsl, yMEHHE €r0 UCI0Ib30BATh
B PEIIEHUH Y4eOHBIX U IPOPEeCcCHOHANBHBIX 33/1a4;

CIIOCOOHOCTh CAMOCTOSITEJIbHO IPUMEHSTh THUIIOBBIE pEIIEHUs B paMKax y4yeOHOMH
nporpamMmsl BHTY no yueOHoll auciumninte, MoayIo;

YCBOGHHE OCHOBHOH JINTEpaTypbl, peKOMEHA0BaHHOHM y4eOHo# mporpammoit BHTY mo
y4eOHON AUCIUTUTHHE, MOTYJITIO;

YMEHHE OpHUEHTHPOBATHCS B 0a30BbIX TEOPHSX, KOHLEMIMSIX W HAMpaBICHUSAX I10
M3y4aeMoi yueOHOM NUCHUIUINHE, MOIYJIIO U JaBaTh UM CPABHUTEIBHYIO OLIEHKY;
caMmocTosITelnbHass paboTa Ha MPAKTUYECKUX 3aHATHAX, (parMEeHTapHOE ydyacTue B
I'PYIIOBBIX 00CYKJICHUSIX, TOCTATOUHBINH YPOBEHb KYJIbTYphl HCIIOJIHEHHSI 33 JaHUN

JIOTUYCCKU  IMPABUJIBHOEC

4
(aeTsIpe)
6amna

JOCTaTOYHBI 00BeM 3HaHMH B 00beme yueOHOW mnporpamMel BHTY mo yueGHoi
JTMCLUIUIMHE, MOYITIO;

YCBOCHHE OCHOBHOH JIMTEPATYpPhl, peKOMEHA0BaHHOH ydeOHoi mporpammort BHTY mo
y4eOHOH AUCIIUTIITHE, MOTYJTIO;

WCTOJIBb30BaHNE HAYYHOH TEPMHHOJIOTHH, JIOTHUECKOE M3JI0KEHHE OTBETAa Ha BOIPOCHI,
YMEHHeE JIeNIaTh BBIBOJBI O€3 CYIIECTBEHHBIX OIMNOOK;

BJIaJICHE MHCTPYMEHTapHueM y4eOHON TUCIUTUTHHEI, MOTYJISl, YMEHHE €T0 UCTIOIb30BaTh
B PEIICHUH CTaHJAPTHBIX (THUIIOBBIX) 33/1a4;

YMEHHE 101 PYKOBOJICTBOM IIPENOJABaTENs PellaTh CTaHJApTHBIE (TUIIOBBIC) 3aa4H;
YMEHHE OPUEHTHPOBATHCA B OCHOBHBIX TEOPHAX, KOHUENIUSAX W HAIPABICHUSAX IO
M3yJaeMoi y4eOHOM UCIUIUIMHE, MOYJIIO M JaBaTh UM OIICHKY;

paboTta mox PyKOBOACTBOM IIPENOAABATENs HA MPAKTHYECKUX 3aHATHSX, JOMYCTUMBIN
YPOBEHb KYJIbTYpbI HCIIOJHEHUS 3aaHNUN

3 (tpn)
Oara

HEJ0CTaTOYHO IMOJIHEIN 00beM 3HaHUH B 00beMe yaeOHol nmporpamMmMbl BHTY 1o yaeOHoi#
JTMCLUIUIAHE, MOYIIIO;

3HAHHWE YaCTH OCHOBHOM JTUTEpaTyphl, peKOMEHIOBaHHON ydeOHOoU mporpammoii BHTY
1o y4yeOHOW AUCIUIUINHE, MOIYIIIO;
WCTONB30BaHNE HAayYHOH TEPMHUHOJIOTHUH,
CYIIECTBEHHBIMH, JIOTHIECKUMH OLITHOKaMHU;
crnaboe BlIaJIeHne MHCTPYMEHTaprUeM y4eOH O TUCIUTUTHMHBL, MOYJIsI, HEKOMIIETEHTHOCTh
B PELICHUHU CTaHAAPTHHIX (TUIIOBBIX) 337134,

HEYMEHHE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLENIMSAX W HAMpPaBICHUSX
M3ydaeMoi y4eOHOM TUCIUTUTMHBI, MOIYJIS;

MACCUBHOCTh HAa MPAKTUYECKUX 3aHSATHSIX, HU3KUH YPOBEHb KYJIbTYPHl HCIIOTHEHHS
3aJaHuN

H3JIOKEHUE OTBETa Ha BOIIPOCHI C

2 (nBa)
bamna

¢dparmeHTapHbIe 3HaHU B 00beMe yueOHol mporpammel BHTY no yueGHo# auciumnimge,
MOJYJIIO;

3HAHUS  OTIENbHBIX JIUTEPATYpPHBIX HMCTOYHUKOB,
nporpammoii BHTY no yuebHo# AucUUIUIMHE, MOTYIIIO;
HEYMEHHUE HCIIOJb30BaTh HAYYHYI) TEPMHUHOJOIMIO Y4€OHOW IMCUUIUIMHBI, MOJIYJI,
HaJIMYHE B OTBETE IPYOBIX, JIOTHYECKUX OIIUOOK;

MAaCCUBHOCTh HA NPAKTUYECKUX 3aHATUAX, HU3KUM YpPOBEHb KYJIbTYpPhl HCHOJHEHHS
3aJJaHuN

PEKOMEHIOBaHHBIX  y4eOHOI

10

1 (onun)
6amn

OTCYTCTBHE 3HAHMM M KOMIETeHIuI B 0ObeMe yueOHoi nporpamMmel BHTY no yueOHoi
JUCLMIUIMHE, MOJYJIO, OTKa3 OT OTBETa, HEsBKa Ha aTTECTALUI0 0e3 yBaKUTENbHOM
MIPUYHHBI




307

Kpurepuu oueHku pe3yJibTaTOB Y4eOHOM 1eATeJIbHOCTH 00Yy4a0IIMXCS PHU
NMPOBEACHUHU MPOMEKYTOUYHOM aTTeCTAllMU B (popMe KypCOBOI0 MPOEKTA

n/n | OTMmerka Kpurepun
1 2 3
1 |10 (mecsiTh)| B KypCOBOM IMPOEKTE TOYHO MCIOJB3YEeTCS HaydHas TEPMHUHOJIOTHS (B TOM YHCIIE HA
0a/yIOB | MHOCTPAHHOM SI3bIKE), I'PAaMOTHO, JIOTMYECKH IPAaBMJIBHO M3JIOKEH Marepual,

OTPa’KE€HO COCTOSIHHE POOJIEMBI, TPOAHATN3UPOBAHBI TEOPETHYECKUE U IPAKTHYECKUE
ACIEKThI HCCIIEI0BaHMsL, IIPA 3TOM aHAJINU3 LIEJIOCTHBIN U CTPYKTYPUPOBAHHBIM, CITY’)KUT
00OCHOBaHMIO HEOOXOAMMOCTH JAIbHEHIIEro MCCIEO0BAHUS TEMBl, IPABUIIBHO
nmonoOpaHsl METONWMKH HCCIEAOBAHUS, TMPOBEICH TIONHBIA KAUYeCTBEHHBIA U
KOJIMYECTBEHHBII aHAJIN3 (I)aKTOB, CO6I>ITPII>1, CTaTUCTUYCCKUX JAaHHBIX U T. II., UMCHOTCA
rpadguyeckoe U TabIMYHOE MPECTaBICHUE PE3yIbTaToB, CAENAHBI COEPKATEIbHBIC
BBIBOJIBI, YTO CBHJIETEIILCTBYET O TOJHOM M TJIYOOKOM YCBOSHUHM OOYYaIOUTMMCS
OCHOBHOW M JTOTIOJTHUTEIBHOM JTUTEPATyphl, YMEHHU CBOOOJHO OPHEHTHUPOBATHCS B
TCOPUAX, KOHICHIUAX WU HAIPABJICHUAX HUCCICAOBAHUA U JaBATh UM aHAJIUTUYCCKYIO
OLCHKY, HCIIOJIb30BATh HAYYHBIC OOCTWIKCHUA JAPYTUX JUCHUILUIMH, TBOPYECKOM
MOJX0/1€ TP €€ MHTEPIpeTauy U HOPMYIHUPOBKE BHIBOJIOB;

OOydJaromuii TONHOCTHIO BBHIMOJHWI KYpPCOBOH TIPOSKT B  COOTBETCTBUH C
TpeboBaHusiMU yuebHoi nporpammbsl BHTY no yueOHol qucuumimnae, MOayIto, TeMOR
KypCOBOTO ITPOEKTA, 33JJaHNEM Ha KypCOBOM MTPOEKT;

IpU BBIIOJHEHWH KypCOBOTO TIPOEKTa OOYYaIOUIMHCA MPOSBMII  BBIPAKCHHYIO
CIOCOOHOCTh  CaMOCTOSITEIBHO W TBOPYECKH pemaTh IIOCTABJICHHYIO —3ajady,
TIIATENFHOCTh TPH TPOBEICHUM HCCIICAOBAaHMS, BBIPAKEHHBIH HHTEpEC K TEME,
OpPraHM30BaHHOCTh M JUCIHHMIUIMHAPOBAHHOCTb, BBICOKHH YPOBEHb KYJIBTYpPbI
HCHOJIHCHUS 3aIaHHH;

B XO/€ NPOLEAYpbl 3alIUThl OOy4YaAIOMMKCS TPOSBWI Oe3ympedHoe BIIAJCHUE
WHCTPYMEHTApHEM YYeOHOW NWCIUIUIMHBI, YMeHHE ero 3(()EKTUBHO HCIIONB30BaTh,
BBICKa3bIBAI COOCTBEHHYIO TOUKY 3pEHHS Ha MpobjeMy, NPOJeMOHCTPUPOBAT
CBOOOJIHYIO OPHEHTAIUIO B IIpoOJIeMe NCCIIEAOBAHMSI, YBEPEHHOE U ITOCIIEI0BATEIbHOE
W3JI0KEHUE PEe3yJIbTaTOB, yMEHHE JIOTMUECKH NPAaBWIBHO H3JIaratb OTBETHl Ha
BOIPOCHI, YMEHUE JIe1aTh 000CHOBAHHBIC BHIBOJIBI U 000OIICHNS;
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9 (neBsTH)
OaioB

B KYPCOBOM IIPOCKTEC TOYHO HCIIOJIB3YCTCA HAay4dYHas1s TCPMHHOJIOIUs (B TOM YHUCJIC Ha
WHOCTPAaHHOM  SI3bIKE€), T'PAMOTHO, JIOTUYECKH TPAaBUIBHO W3JIOKEH MaTepuall,
OTPa’KE€HO COCTOSHHE MPOOIEMBI, TPOAHANTN3UPOBAHBI TEOPETHUECKUE U TPAKTUUECKHE
ACIEKThI MCCIEA0BAHUA, IIPU TOM aHAJIU3 LEJIOCTHBIN U CTPYKTYPUPOBAHHBIN, CIIYKUT
000CHOBAaHUIO HEOOXOAWMOCTH JAITbHEHIIEr0 HCCIEAOBAHUS TEMBI, HO HE COBCEM
YEeTKO HaME4YEHbl HAIIPABJICHHs BO3MOXKHOMN JabHENIIEeH 1cciae0BaTeIbCcKOW paboThl
HaJ TEMOH, MPaBUIBHO MOAOOpPaHBI METOIAMKH HCCIECIOBAHMS, IPOBEACH TMOJHBII
Ka4eCTBEHHBII U KOJMYECTBEHHBIN aHATTN3 (PaKTOB, COOBITHI, CTATUCTUYECKUX JTaHHBIX
U T. ., AMEIOTCS Tpaduueckoe W TaOIMYHOE MPEICTaBICHHE PE3yIbTAaTOB, CICIaHbI
COJIep)KaTeNbHbIe BBIBOJBI, UYTO CBHUAETEIBCTBYET 00 YCBOGHHH OOYYaroUIMMCS
OCHOBHOW M JOINOJHUTEIBHON JINTEPATYpPBl, YMEHUH OPHUEHTHPOBATHCA B TEOPHSX,
KOHICIIIMAX W HAIPaBJICHUAX HUCCICAOBAHUA U JaBaTb UM AHAJIUTUYCCKYHO OILICHKY,
TBOPYECKOM IOJIXO0/I€ TPH €€ MHTEPIpETaui U (POPMYIINPOBKE BHIBOIOB;
OOydJaromuii TOJHOCTBIO BBIIOJHMI KYpCOBOH TPOEKT B COOTBETCTBHH C
TpeboBaHusIMH yueOHOM Tporpammbl BHTY 1o yueOHoO# muciuruimae, MOy Ti0, TeMOi
KYpPCOBOT'O IPOEKTA, 3aJaHNEM Ha KypCOBOW IIPOEKT;

[P  BBIIOJIHEHHH KypCOBOTO IMPOEKTa OOYYAIOUIMKCS MPOSIBHI CHOCOOHOCTH
CaMOCTOSITEIPHO pelaTh IOCTABICHHYIO 3aiady, TIATeNIbHOCTh IMpPH IMPOBEICHUU
HUCCIICAOBAHNA, BBIpa)KCHHLIﬁ HHTCPEC K TEME, OpPraHn30BaHHOCTb n
JAUCHUIIIIMHUPOBAHHOCTD, BBICOKHH YPOBCHb KYJIbTYPbI UCITOJTHCHHU A 3a}1&HPII71;

B X0l MpONIEAyphl 3alIUTHl OOYYArOIIMICS TPOSBWII OE3yNpeYHOe BIAJCHUE
WHCTPYMEHTapHeM Y4eOHOW IUCIHIUIMHBI, YMEHHE ero 3(QQEeKTUBHO HCIOIH30BATh,
BBICKa3bIBAJI COOCTBEHHYIO TOUKY 3pCHHSI Ha MPOOIeMy, JeMOHCTPUPOBAJ CBOOOTHYIO
OPHMEHTAIIMIO B ITPOOJIeMe UCCIIeI0BaHNs, YBEPEHHOE U TOCIIEI0BATEIbHOE H3II0KEHHE
pe3yIbTaTOB, YMEHHE JIOTHYECKH MPAaBUIILHO M3JIaraTh OTBETHI HA BOMPOCHI.

8 (Bocemb)
0aymToB

B KyYpCOBOM IIPOEKTE HCIIONB3YETCS HAaydHas TEPMHUHOJOIMS (B TOM YHCIE Ha
WHOCTPAaHHOM S3BIKE), TI'PaMOTHO, JIOTUYECKH NPAaBWIBHOE W3JIOKEH MarepHal,
OTPaXXEHO COCTOSIHUE MPOOJIEMBI, TPOAaHATH3UPOBAHBI TEOPETHUECKHIE U TPAKTUIECKHE
ACMEKThI UCCIIEA0BAHUS, [IPH 3TOM aHAJIU3 LEJIOCTHBIN U CTPYKTYPUPOBAHHBIN, CITYKUT
000CHOBaHUIO HEOOXOAMMOCTH JANbHEHIIEro HMCCIeIO0BAHUS TEMBbI, HO HE COBCEM
YeTKO HAMEUYCHBI HAIIPABIICHUS BOZMOKHOM JaTbHEHIIICH HCCIeI0BaTeILCKON paboThI
HaJ TEMOH, MPAaBWJIBHO IMONOOpaHbIl METOIUKH HCCIEIOBAHUS, MPOBEIEH IOIHBINA
Ka4eCTBEHHBII U KOTMYECTBEHHBIH aHaIn3 (PaKTOB, COOBITHH, CTATUCTUYECKUX JaHHBIX
U T. 1., UMEIOTCS TpadUuecKoe U TaOJIMYHOE MPECTABICHUE PE3YNIbTAaTOB, CIEIaHBI
COJIEpKaTeNbHbIE BBIBOJBI, YTO CBUIECTEIBCTBYET 00 YCBOECHUH OOyYarOUIMMCS
OCHOBHOW M [JONOJHUTEIBHOM JIMTEPATyphbl, YMEHUH OPHUEHTUPOBATHCS B TEOPHSIX,
KOHLENIMAX ¥ HAIpaBJICHUSAX UCCIEAOBAHUS U J1aBaTh UM aHAIUTUYECKYIO OLIEHKY,
TBOPYECKOM IMOJXO0/IE TIPH €€ HHTEPIPETAUN U (HOPMYINPOBKE BHIBOIOB;
00yJaromuii MOJHOCTBIO BBIMOJHWI KYpCOBOW MPOEKT B COOTBETCTBHU C
TpeOoBaHUSIMH y4eOHOM Tporpammbl BHTY 10 ydeOHo#H TUuCIUIUIMHE, MOTYJTIO, TEMOM
KYpCOBOr'O MPOEKTA, 3aJaHUEM Ha KypCOBOM MPOEKT, OJHAKO JOMYIIEHbI eIMHUYHbIE
HECYILIECTBEHHbIE OIHOKHU, B TOM YKCIie B (YOPMYITHPOBKE BBIBOJIOB;

IpPU  BBINOJIHEHUH KYPCOBOI'O TIPOEKTa OOydYaloUIMiiCs MPOSIBHJI CIOCOOHOCTD
CaMOCTOATEIBHO  pellaThb  IOCTABJIEHHYIO  33Jayy,  BJAJEHUS  TEXHUKOU
WH(POPMALMOHHBIX TEXHOJOTHM, TIIATEIBHOCTh MPU TPOBEICHUU HCCIECIOBAHMUS,
BBIPQXKEHHbI HMHTEPEC K TEME, OpPraHU30BAHHOCTb M JUCLUIUIMHUPOBAHHOCTD,
BBICOKMI YPOBEHb KYJbTYpPbl UCIIOJTHEHUS 3a/laHUl;

B XOJ€ TpOLenypbl 3allMThl OOyYarolMiics TMPOSIBHII BIAJCHHE METOJaMHu
KOMIUIEKCHOTO aHallu3a, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh, BBICKA3BIBAJ
COOCTBEHHYIO TOUYKY 3peHHMs Ha MpoOieMy, NpPOJEMOHCTPUPOBAT CBOOOJHYIO
OPHEHTALIMIO B MPOOJIEeMe UCCIIEI0OBaHMS, YBEPEHHOE H MOCIIEA0BATEIbHOE U3TI0KECHHE
pe3yNbTaTOB, YMEHHUE JIOTHUECKN TPABUIIbHO U3J1araTh OTBETHI HA BOMPOCHI.
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7 (cemb)
OaioB

B KYpPCOBOM IIPOEKTE€ HCIOJIb3YeTCs HaydHas TEpPMHUHOJIOrUs (B TOM 4MCIEe Ha
UHOCTPAaHHOM S3bIKE), I'PAaMOTHO, JIOTMUYECKU IIPaBUIbHOE W3JI0XKEH Marepual,
OTPaXXEHO COCTOSIHHE NPOOJIEMBI, IPOAHATU3UPOBAHBI TECOPETUUECKUE U IIPAKTHUECKHUE
acIeKThl MCCIIEA0BAHUS, HO OOOCHOBAaHHE IPOOJIEMBI HCCIEI0BAaHMS BBIIOIHEHO
HEUeTKO;

B UCCIIEJOBAaHUHU €CTb LIENIb U 33Jja4i BHIOOPKHU MILUTIOCTPALIMOHHOIO MaTepuaa, OJHaKoO
JIONYIIEHbl HEKOTOpbIE HETOYHOCTH B aHaiau3e (PaKTOB, COOBITHM, CTaTMCTHYECKUX
JAHHBIX U T. II., KOTOpPbIE, TEM HE MEHEee, HE MOBJIUSIIM CYIIECTBEHHBIM 00pa3oM Ha
Ka4eCTBO CJICJIAHHBIX BBIBOJIOB, YTO CBUJETENHCTBYET 00 YCBOCHMH OOYyYaroIIUMCS
OCHOBHOM W JIOTIOJHUTEIBHOM JIMTEPATyphl, YMEHUH OPHEHTHUPOBATHCS B OCHOBHBIX
TEOPUSAX, KOHIENIHUAX U HalpaBJICHUSIX MCCIEIOBAHUS U J1aBaTh UM aHAJIUTUYECKYIO
OLIEHKY, TBOPYECKOM IOAXO0/JI€ NPH €€ MHTEPIIPEeTaK U (OPMYIUPOBKE BHIBOJIOB;
00yJaromuii IMOJHOCTBIO BBIMOJHMWI KYpCOBOW MPOEKT B COOTBETCTBHU C
TpeboBaHusMU yueOHO nporpamMmmbel BHTY no yueOHo# tucuuninae, MOIyII0, TEMOM
KYpCOBOT'O IPOEKTA, 33JJaHMEM Ha KypCOBOH MPOEKT, OJHAKO JOMYIICHbI €MHUYHbIE
HECYIIECTBEHHbIE OIMOKHU, B TOM YHCIe B (HOPMYITHPOBKE BHIBOJIOB;

IIPY BBIMOJIHEHUH KYPCOBOT'O MPOEKTa O0yJaroIIUIiCs MPOSBUI CBOOOIHOE BIaJICHHE
TUIOBBIMU DEHICHUSIMH B paMKax BBIIOJHSAEMOTO HMCCIEIOBAHUS, HE HYXKIAJICS B
CTUMYJHPOBAHUU M CTPOTOM KOHTPOJIE CO CTOPOHBI PYKOBOIUTEIIS;

B XOJA€ TPOLEAYpHl 3alUThl OOYYAIOUIMICd TNPOAEMOHCTPUPOBAI, YTO OH
OPHEHTHUPYETCSI B MPOOIIeMe UCCIIEIOBAHNS U MOXKET UX JIOTUYHO M3JI0KUTh U OTBEYATh
Ha BOIIPOCHI.

6 (1recTs)
0aymToB

B KypCOBOM IPOEKTE HCIOJB3YETCSl HaydHas TEPMHUHOJOIMS, I'PAaMOTHO H3JI0KEH
MaTepHaj, OTPAXEHO COCTOSHUE IMPOOJIEeMbl, MPOAHATH3UPOBAHBI TEOPETHUYECKHE H
MIPAKTUYECKUE aCMIEKTHI HCCIIeI0BAHNUS, HO 000CHOBaHHE POOIEMBI OTCYTCTBYET.

B MICCJIEJIOBAaHUH €CTh LIEJTb M 331a4H BRIOOPKH MILTIOCTPAIIMOHHOTO MaTepuaia, OQHaKO
JIOMYIIEHbl HEKOTOPBIE HETOYHOCTH B aHaiM3€e (DaKTOB, COOBITHH, CTaTHCTUYECKUX
JAHHBIX U T. I, KOTOPBIE, TEM HE MEHEE, He MOBIMSIINA CYIIECTBEHHBIM 00pa3oM Ha
KAayeCTBO CJENaHHBIX BBIBOJOB, YTO CBUAETEIBCTBYET O HEJOCTATOYHOM YpPOBHE
YCBOCHHS 00yYarOIIUMCsI OCHOBHOM H JJOTIOJTHUTEIBHON JIUTEPATYPHI,

Oo0yJaromuii MOJHOCTBIO BBIMOJHHJI KYPCOBOM MPOEKT B COOTBETCTBHU C
TpeboBaHusIMH yaeOHOM TporpamMmmbl BHTY 1o yueOHO#H TucIUIumae, MO0, TEMOM
KYpCOBOI'O IPOEKTA, 3aJaHUEM Ha KYpCOBOM MPOEKT, OJHAKO JOMYIIEHbI eINHUYHbIE
HECYILIECTBEHHbIE OIHOKHU, B TOM YHCIe B (HOPMYITHPOBKE BBIBOJIOB;

00yJarmuii MOJHOCTBIO BBIMOJHWII KYpCOBOW MPOEKT B COOTBETCTBHU C
TpeboBaHUsIMH y4eOHOM iporpamMmmbl BHTY 1o yueOGHO#H TuCITUIUIHE, MOTYJTIO, TEMOM
KYpCOBOTr'O IPOEKTA, 3aJJaHUEM Ha KypCOBOM MPOEKT, OJHAKO JONYIIEHbl €ANHUYHbIC
CYIIECTBEHHbIE OIMOKU, B TOM YHCIe B (DOPMYITHPOBKE BHIBOJIOB;

IpU  BBIOJIHEHUH KYPCOBOI'O TIPOEKTa OOydYaloUIMiiCs MPOSIBHJI CHOCOOHOCTD
CaMOCTOATEIbHO IPUMEHATh THUIOBBIE pELICHUS B paMKax BBIIOJHAEMOrO
WCCIIEIOBAHMSI, HE HYKIAJICAd B CTUMYJIUMPOBAHUU M CTPOrOM KOHTPOJIE CO CTOPOHBI
PYKOBOAMTETS;

Oo0y4arolMil MOJHOCTbIO BBINOJHUJI KYpPCOBOM TPOEKT B COOTBETCTBUU C
TpeboBanusiMU yueOHOI nporpaMmbl BHTY 1o yueOHOI TUCHHITIIHE, MOYITIO, TEMOM
KYpCOBOr'O MPOEKTA, 3aJaHUEM Ha KYpCOBOM MPOEKT, OJHAKO JOMYIIEHbI eIMHUYHbIE
CYIIECTBEHHbIE OIIMOKU, B TOM YHCIe B (YOPMYITHPOBKE BHIBOJIOB;

B XOA€ TpOIeaAypbl 3alluThl OOy4YarOUIMICS MPOAEMOHCTPUPOBAJ, YTO OH
OPUEHTHUPYETCS B MPOOIEeMe HCCAeI0BaHUS U MOKET OTBEYaTh Ha BOMPOCHI.
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[EY

3

5 (nsTB)
OaioB

B KypCOBOM IIPOEKTE IPEICTaBICH (parMeHTapHbII aHAIN3 UCTOYHUKOB, B KOTOPOM
HET IeJIOCTHOCTH U YETKOW CTPYKTYPHUPOBAHHOCTH;

aHaJIM30M HE€ OXBa4cH uenmﬁ paa CYHICCTBECHHBIX [JId ITOHUMAHUA HpO6J'IeMBI
HCCJICIOBAaHUH;

B HCCJIE/IOBAaHUM JIONYIIEHbl HETOYHOCTH B (OPMYJIHMPOBKE LIETU M 3a7ay BBIOOPKU
WLTIOCTPAIIMOHHOT 0 MaTepuasa, aHainu3 (pakToB, COOBITHH, CTATUCTUYECKUX JAHHBIX U
T. II. HCHOJ'IHI)II\/,I, 4YTO CBUIACTCILCTBYET O IIOBCPXHOCTHOM YPOBHE YCBOCHUA
00y4aromuMcs OCHOBHOH U JIOTIOTHUTENIBEHOHN JIUTEPaTyphl, KyPCOBOM MPOEKT B IIETIOM
XapaKkTepu3yeTcss  HECOIJIACOBAHHOCTBIO  YacTe, HMMEIOTCS  CYIIECTBEHHBIC
HEZIopaboTKH;

B JEATEIBHOCTH OOYYalOIIerocsi OTCYTCTBOBATa CaMOCTOATENBHOCTh, TpeboBaics
PEryisipHbIA KOHTPOJIb CO CTOPOHBI PYKOBOAUTES;

IpY  BBIIOJIHEHWH KypCOBOTO TMPOEKTa OOYYaIOMIMKCS MPOSIBHI CHOCOOHOCTH
CaMOCTOATCJIIbHO HNPUMCHATL THUIOBBIC PCHICHUA B paMKaX  BBIIOJHACMOI'O
HCCJIICA0BAaHUA, HO HYXAAJICA B CTUMYIIMPOBAHUU U CTPOIrOM KOHTPOJIC CO CTOPOHBI
PYKOBOIUTEIS;

00y4Jaromuii BHIIOIHNI KYPCOBOM MTPOEKT ¢ HATMYHUEM CYIIECTBEHHBIX OIINOOK;

B XOA€ MpOIEIypsl 3alIUThl OOHApYXKWIach ciabas OpHEHTalus B Tpoldiieme;
o0yuaronuiicst He Bceria Obl1 CIOCOOEH OTBEYaTh Ha BOMPOCH.

4 (gerbIpe)
6amna

B KyPCOBOM IPOEKTE c/ieslaH (pparMeHTapHbIi aHATIN3 HCTOYHUKOB, HET IIEIOCTHOCTH U
YETKOM CTPYKTYPHUPOBAHHOCTH TEOPETUUCCKOT0 aHaJIM3a; aHAJTM30M HE OXBA4CH LIEIbIi
PS1 CYIIECTBEHHBIX ISl IOHUMAaHUS TPOOIeMbI HCCIIeIOBAHUH;

B KYpCOBOM TIIPOEKTE HCCJIEIOBAHUS JIOMYIIEHBl CEpbe3HbIE HETOYHOCTH B
(dbopMyIHMpOBKE LIENH U 3a/1a4 BHIOOPKH MIUTIOCTPAIMOHHOTO MaTepHaa, MposBIseTCs
OTPaHWYCHHOCTh B OXBaTe MPOOJIEMBI, aHATU3 (DAKTOB, COOBITHH, CTaTUCTHUYECKUX
JAHHBIX W T.I. HEMOJNHBIA, YTO CBHJETEIHCTBYET O HH3KOM YPOBHE YCBOCHHS
00yJaronIMcsi OCHOBHOH | JTOTIOTHUTEIHHOH JINTEPATYPHI,

00y4Jaromuii BHIIOIHNI KYPCOBOM MPOEKT C HAINYHEM CYILIECTBEHHBIX OIINOOK;
KYpPCOBOI1 IIPOEKT B LIEJIOM XapaKTEpU3yeTcs IBHOM HECOTIaCOBAHHOCTHIO COCTABHBIX
qacTeil, BBeJCHNE U 3aKIII0YeHne (JOpMalIbHBI U HE BHITTOIHSIOT CBOCH (DYHKIIMU B
CTPYKTYype paboThl, AeSITEIBHOCTD CTYACHTa TpeOoBaIa CTUMYIUPOBAHUS U
PEryaspHOr0 KOHTPOJISI CO CTOPOHBI PYKOBOAUTEIIS;

B XOJI¢ MPOLIEYPHI 3alIUTHl OOHAPYKUJIACh ci1abasi OpueHTAIHs B mpodiieMe,
HapYyIICHHUE JIOTUKU H3JI0KEHHsI; 00yJalONIMiiCs HE CMOT' OTBETUTH Ha PsiJT BOIPOCOB.

3 (tpn)
Oayuta

B KypPCOBOM IPOEKTE MPEICTABICHO MPOCTOE MEPEUUCIICHHE OTICIbHBIX HCTOYHUKOB
BHE BCSIKOM CBSI3U M@Ky HUMH,

HEeT 000CHOBAHUS MPOOJIEMbI HCCIICIOBAHUS;, B N3JI0)KEHHH UMEIOTCSI MHO)KECTBEHHBIS
(hakTUYeCKHe ONMIMOKH;

aHAJIN3 OCHOBHOW W JIOMOJHUTEIHHOM JTUTEPaTypbl HOCHT (PparMeHTApHBIN XapakTep,
HET CChUIOK Ha HOBCHIIIHE HCTOYHUKH;

B HCCIICJOBAHUM COBEPIICHHO HEMPaBHIbLHO C(HOPMYIMPOBaHBI LETH U 3aJa4d
BBIOOPKH MJLTIOCTPAIMOHHOIO MaTepHaia, MPOSIBISETCS OrPaHMYCHHOCTh B OXBATe
po0JIeMBbl, ClIeJIaH HEeNPaBIIIbHBIN aHATH3 (AKTOB, COOBITHIA, CTATUCTHYCCKUX TAHHBIX
U T. 1. U, KaK CJICJCTBHE, UMCIOTCS MHO)KECTBEHHbBIC CYIIICCTBEHHBIC OIIMOKH B UX
MHTEPIIPETALIUH, BECh KYPCOBOM MPOCKT B LIEJIOM XapaKTEPHU3YETCsl OTCYTCTBUEM CBSI3H
MEK/1y COCTaBHBIMU YaCTSIMU PaOOThI;

00y4Yaromuii BHIOIHUI KYPCOBOM MPOEKT C HAIMYHEM CYIECTBEHHBIX OIINOOK;

B TEYCHHUE BCETO MEPHO/Ia pabOThI HAJI TEMOMH JESTEILHOCTh 00YYarOIIEroCs HYK/1alIach
B CTPOr'OM KOHTPOJIE ¥ TOCTOSTHHOM CTHUMYJIHPOBAaHHH CO CTOPOHBI PYKOBOIUTEIIS,

B XOJI¢ TIPOLEAYPHI 3alIUTHI OBUIO OOHAPY)KEHO, YTO OOYYAIOUIHICS CAMOCTOSTEIHHO
HE OPUEHTUPYETCS B COJCPKAaHUU PabOThI, HE MOXKET OOBSICHUTH CYLIECTBO MPOOIEMBI,
HE MOXKET OTBEYaTh Ha IMOCTYMAIOUIHE BOMPOCHL.




311

[

3

2 (nBa)
Oaia

B KYpPCOBOM IPOEKTE MPEICTABICHO MPOCTOE NMEPEYUCIIEHNE OTACIbHBIX UCTOYHUKOB
BHE BCSIKOH CBSI3U MEXKy HUMU, HET 000CHOBAHUS IPOOIEMBbI UCCIICIOBAHMUS.

aHaJIU3 OCHOBHOM M  JONOJHUTEIBHOM JIUTEPATypbl HENOJHBIA M HOCUT
(parMeHTapHBIM XapakTep, HET CChUIOK Ha HOBEUIIINE NCTOYHUKH;

B U3JIOKEHUH UMEIOTCS MHOYKECTBEHHBIE (PaKTHUECKHE OINOKH;

B TMPAKTHYECKOM YacTH WCCIEAOBAaHUS OTCYTCTBYIOT M W 3a4ad BBIOOPKH
WITIOCTPALlMOHHOIO0 MaTepuaia, SMHU30AUYECKH OOHapyKuBaeTcs aHaiu3 (akToB,
COOBITUH, CTATUCTUYECKUX TAHHBIX H T. I1.;

Oo0y4aromuii  BBIIOJHWJI  KYpCOBOM TPOEKT C HAIAYHEM MHOXKECTBEHHBIX
CYIIECTBEHHBIX OIINOOK;

BECh KYpCOBOW TMPOEKT B IIEJIOM XapaKTEePU3yeTCS OTCYTCTBHEM CBSI3H MEXIY
COCTaBHBIMH YacTSIMHU PaOOTEHI.

B TEUEHHUE BCETO NepHo/ia padOTHI HAJl TEMOH JIESTEIbHOCTh 00YUYaIOLIErocs HyKAajIach
B CTPOTOM KOHTPOJIE€ ¥ TIOCTOSTHHOM CTHUMYJIMPOBAHHH CO CTOPOHBI PYKOBOTUTEIIS;

B XOJI€ MPOLEIYPHI 3alIUTHl OBUIO OOHAPYKEHO, YTO OOYUAIONTUIICS CaMOCTOSATEIBHO
HE OPHEHTHPYETCS B COJCp)KaHWUU pabOThl, HE MOXET OOBSCHUTh W HE TOHUMAET
CYIIECTBO MPOOJIEMBI M HE MOKET OTBEUaTh HA MOCTYMAIONIHE BOIMPOCHI.

10

1 (omun)
6amn

B KyPCOBOM IPOEKTE€ MMEETCS MPOCTOE MEPEUUCICHNUS OTAEIbHBIX MCTOYHHKOB BHE
BCAKOM CBS3M MEXIy HHUMH, HET OOOCHOBaHMsS BbIOOpAa TEMbI U HPOOIEMBI
HCCIIE/IOBaHMUS;

aHaTM3 OCHOBHOW M  JIONOJHWUTENBbHOW JINTEPAaTypbl HEMONHBIA W HOCHT
(bparMeHTapHbII XapaKkTep, HET CCbUIOK Ha HOBEHININE UCTOUHUKH;

U3JI0’KEHUU UMEIOTCSI MHOXKECTBEHHBIE (DaKTHUECKHE OINOKH;

B UCCIEJOBAaHMU OTCYTCTBYIOT LEJIUM M 3aJaud BBIOOPKH WIUTIOCTPALIMOHHOTO
Mmarepuaa, OTCYyTCTBYeT aHali3 (paKkToB, COOBITHI, CTATUCTUYECKUX JNAHHBIX U T. II. U,
KaKk CJIEJCTBUE, MMEIOTCS MHOXKECTBEHHbIE CYIECTBEHHbIE OIIMOKM B HX
UHTEPIIPETAllul U HEBEPHBIE BBIBOJIBI;

BEChb KypCOBOI IPOEKT B 11€JI0M HE MOKET OBbITh IPU3HAHA LIEJIOCTHBIM HCCIIE0BaHUEM
M3-32 OTCYTCTBHSI OJJHOHM M3 CYIIECTBEHHBIX YacTel paOoTHI;

B T€UEHHE BCETO MepUoa pabOoThI HaJl TEMOH JEATEIbHOCTh 00YYaIOIIErocs HyK/1anach
B CTPOrOM KOHTPOJIE U HMOCTOSHHOM CTUMYJIHPOBAaHUU CO CTOPOHBI PYKOBOAUTEIS.
oOyuaromuiicsa peryiaspHo He SIBJISUICS Ha KOHCYJIbTAllUu;

paboTa BIepBbI€ MPEICTaBICHA PYKOBOIUTEINIO [Vl MPOBEPKHU 32 HEMENIO 10 3aIUTHI
WJIN K€ paboTa B JIEHb 3aIUThI OTCYTCTBYET;

B XOZI€ MPOLEIYPHI 3aLIUThI ObIIIO 0OHAPYKEHO, YTO 00YYaIOIIUIICS CaMOCTOATEIBHO
HE OPUEHTUPYETCS B COAEP’KaHUU PAOOTHI, HE MOXET OOBSICHUTh U HE MOHHMAET
CYLIECTBO MpOOJEMBI, HE MOXET OTBEYaThb Ha IMOCTYNAIOIIUE BONPOCHl WU
OTKa3bIBACTCS] OTBEYATD.
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Kpurepuu oueHKH pe3yJibTATOB y4eOHOM AeSITEJIbHOCTH 00y4aIOIIMXCH NPHU
NPOBeIeHUHU TEKYIIeH aTTecTaluu B popMe MpaKTHYECKUX padoT

OtMmetka Kpurepuu
3a4TEHO Brimonnenue u opopmiieHre MpakTUIeCKor paboThl 0€3 OMMOO0K TN ¢ HeCyIIe-
CTBEHHBIMHU OMIMOKaMM, KOTOPBIE UCIIPABIISIOTCS C IOMOIBIO IIPENoaBaTelis
HE 3a4TE€HO Bocnpouszsenenue no obpasiy (He B IOJTHOM 00beMe U/UITH C TOMOIIBIO MPETo-
JlaBatesisl) MpakTHIecKoi paboTbl. OTCYTCTBHE BBIITOJHEHHOM MTPAKTUYECKON pa-
60tb1. [IpakTryeckas paboTa BHIIOJIHEHA HE CAMOCTOSITEIbHO

IIpuMepHBIN NepeYyeHb TeM KYPCOBBIX IIPOEKTOB

KypcoBoe npoextupoBanue no aucuuiiuHe «[Ipon3BojCTBEHHbIE MPEATPUITHS
JIOPO’KHOI0 X034icTBa» Benercs no tematuke «lIpoextupoBanue achaabToOETOHHOTO
3aBOJIa» C MHAMBUIYAIbHBIMU UCXOAHBIMU TAHHBIMU:

— 00J1aCTh MPOEKTUPOBAHUS U CTPOUTEIHCTBA Oy IyIIETO 3aBOJIA;

— IUTAHUPYEMBIN TOI0BOM BBITYCK MPOIYKIIMHU C YKa3aHUE HOMEHKIIATYPBI;

— MECTOIIOJIOKEHUE TPOCKTUPYEMOTO IPEATPUATHSA,

— peXUM pabOThI MPEITIPUSITHS.

IlepeyeHb KOHTPOJIBbHBIX BONIPOCOB M 3aIaHUI
JUTSI CAMOCTOSITEIbHOM pabOThl CTYACHTOB

1. OcHOBHBIE M BCHOMOTaTeJIbHbIE MPOU3BOJCTBEHHBIE MPEANPUITHUS JTOPOKHOM
OTpacIIu.

2. Kiaccudukaiys mpou3BoICTBEHHBIX PEANPUITHI JOPOKHON OTpaCu.

3. OmnpeneneHrne MOIIHOCTH TMPOU3BOJCTBEHHBIX MPEANPHUITHI C YYETOM TpeX
BHJIOB BpEMEHU (KaJIEHIapHOT O, PEKUMHOI'0 U TUIAHOBOTO).

4. TexHuUKO-3KOHOMHUYECKHE TIoKazaTesnn padbotsl I1I1.

5. Kaxkwue nmokasarenu BKItOYaeT B ce0s ce0€CTOMMOCTD MPOTYKITUN?

6. Texuuko-skoHOMHUYECKHE TTOKazatenu padbotsr 111

/. YcnoBusi KOHKYPEHTOCIIOCOOHOCTH MPOU3BOACTBEHHBIX MPEANPUITHH.

8. Pecypcoemkocts I1I1.

9. Kapwepsl KaMeHHBIX MaTepHaoB (KJIaccu(pUKAINSI, COCTAaB KOMIUIEKCA TOPHBIX
opo).

10. M3pIcKkaHust MECTOPOKICHUN KAMEHHBIX MaTEPUATIOB.

11. TexHUKO — PKOHOMHUYECKAsl OLIEHKA MECTOPOXKIEHUW KaMEHHBIX MaTepuajoB
(uenb W y4yuThIBaeMble (PAKTOPbl, OCHOBHOW SKOHOMHUYECKUU IOKa3aTelb padoThl
Kapbepa).

12. Pa3zpaboTka CKaJbHBIX TOPHBIX MOPOJ (ITOATOTOBKA Kaphepa U J00bI4a TOPHOU
MOPOJIbI, CXEMBI).

13. Pa3zpaboTka MECTOPOKIACHUH PHIXIIBIX (00JIOMOYHBIX) TTOPOI.
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14. TpeboBaHue K TpaBUIO, METOAbl Pa3pabOTKU KApbEpOB B 3aBUCHUMOCTU OT
CTeNeH! OOBOAHEHUSI.

15. Cxema pa3pabOTKM MecYaHO — TPABUMHBIX MECTOPOXKICHHUM 3eMJIECOCHBIM
CHApSIOM.

16. PexynbTUBanus 3emMelb, HapyUIEHHBIX TOPHBIMH paOOTaMH.

17. Kamueapoounbshbie 3aBonbl (K[3). OcHoBHBIE mporiecchl padoThl. [pobneHue
ropHoit moposl. I HEKTUBHOCTH padOTHI APOOUIOK.

18. TlepepaboTka ropubix nopoj. ['poxodeHue.

19. Cxema npocreitmero KJI3.

20. KonmnuecTBeHHAs cXeMa JBYXCTYIIEHYATOr 0 APOOJICHUS TOPHOM TIOPOJIBI.

21. KauecTBeHHas cxema JABYXCTYICHYATOTO APOOJICHUS KAMEHHBIX MaTepPHAJIOB.

22. O0oraiieHue KaMEHHBIX MaTepHalioB (cyxas M MOKpas ouuctka). OleHka
CTCTICHHU TIPOMBIBAEMOCTH Matepuana. [IyTu ycKopeHus MPOMBIBKH.

23. I'enepanbubiit ian K13 .

24. TIpou3BOJCTBO MUHEPAIHHOTO MOPOIIKA I achaabToOETOHA.

25. Cxitazel ToTOBOM mpoAykiuu Ha KJI3 (cToMMOCTh, OCHOBHAS XapaKTEPUCTHKA,
KJaccuguKkarus).

26. CkJiaj; ¢ AByXKOHCOJIBHBIM KO3JIOBBIM KPaHOM.

27. Ilepensuxnble ApoOUIBLHO — copTHpoBouHble yctaHoBku (ITACY), xoHTpoIB
KadecTBa roToBoi npoaykiuu Ha KJI[3.

28. IlokazaTenu skoHOMUYECKOU 3 dhekTuBHOCTH padoThl K]I3.

29. butrymnble 0a3pl (Ha3HaueHWe, Kiaccu(UKalMsl, TEXHOJOTHYecKas Ccxema,
TPAHCTIOPTUPOBKA)

30. OGe3BOKMBaHUE U HATPEB OMTyMa B OMTYMOIUIaBUJIBHOM arperare ¢ MaclssHbIM
00orpeBoMm.

31. Pacderpl: MomHOCTH OWTYMHOM 0a3bl, MOTPEOHOrO KOJWYECTBA KOTJIOB,
IPOU3BOIUTEILHOCTH OUTYMHOTO KOTJIA.

32. ABTOMaTH3aIMs MPOIIECCOB HA OMTYMHBIX 0a3ax.

33. O6e3BOXUBaHUE U HATPEeB OUTyMa OECKOTIOBBIM CIIOCOOOM (CXema).

34. I'enepanbHbIi 11aH OUTYMHOM Oa3bl.

35. [lepcriekTuBHBIE HampaBieHHs B paboTe OUTYMHBIX 0a3 (KamcyJaupOBaHHE
OoutyMa, rpanynupoBaHue ac(haabTOOETOHHOTO BEIIECTBA).

36. OxpaHa Tpy/Ja Ha OUTYMHBIX Oa3ax.

37. IlpuroToBiieHne OUTYMHBIX IMYIbCUN (CXEMBI).

38. Beibop pacnonoxxenus Ab3 (dhakTopsl, o1ieHKa BApUAHTHON CTOUMOCTH).

39. CtpoutenbHO — MOHTaXHBIC paboThl Ha AB3.

40. IIpoexT opranm3anuu pador.

41. Yro BKITIOUAET CMETHO-(PUHAHCOBBINA pacyeT (CMP).

42. Cxknanpel Ha AB3 (Ha3HavYeHUS U KiIacCUpUKAIIHS).

43. Cxnampl OpraHUIEeCKUX BSDKYIIUX.

44. Pa3zorpeB OUTyMa B /J ITUCTEPHAX.

45. Ckiazibl KaMeHHbIX MaTeprasioB Ha AB3 (cxembi).
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46. AkTHBanusi KOMIIOHEHTOB MPU MPUTOTOBICHUH ac(paabTOOETOHHBIX CMECEl Ha
AB3.

47. Axtuarus recka Ha AB3.

48. AxtuBanus OUTYMOB.

49. MaruuTHas akTuBalysg OUTYMOB MPHU MOJTYYEHUH acPaibTOOETOHHBIX CMEcel Ha
AB3 (cxema).

50. ABTOMaTH3aIMs TEXHOJIOTHYECKHUX MpolieccoB Ha AB3.

51. Yro naet aBromaru3anus npoieccoB Ha AB3?

52. AB3 — «3aBoj — aBTOMATY.

53. Kontpoas kavectBa npoaykiuuu Ha AbB3. OxpaHa Tpyma U MPOTHBOIIOKAPHBIC
MEPOTIPHUSATHSI.

54. ITpuurHbl 00pa30BaHUs «KUPHOW» U «TOILEH» CMECH.

55. [lepepaboTka (perenepariusi) ctaporo achanbToOeTOHa Ha JOPOT'e U B yCTAHOBKE.

56. O0paboTKa rPYHTOB OPraHUYECKUMU BsOKyUMH Ha AB3.

57. MaruutHasi akTUBaIysi OUTYMOB MPU NMOJy4eHUH acPabTOOETOHHBIX CMEcei Ha
AB3 (cxema).

58. llemenTobeTonHbIe 3aBOHI (LB3).

59. HazHauenue, kiaccudukaius, dSKOHOMHUYECKas 3()PEKTUBHOCTh YCTPOHCTBA
CTaIlMOHAPHBIX WU TiepeBIKHbBIX [[B3.

60. Be16op pacnonoxxenus L{B3.

61. Pa3zpabotka renriana 1[B3.

62. Cxiaasl mebHs u nmecka Ha 1[B3.

63. Ckianpel ieMenTa Ha 11B3.

64. TexHosorust NPUrOTOBIICHUS IIEMEHTOOETOHHBIX CMECEH.

65. IlepenBurkHas yctaHoBKa HerpepbiBHOTO neicTBus (L[B3).

66. [IpuroroBiieHre IIEMEHTOOCTOHHON CMeCH B aBTOOETOHOMEIIAJIKaX B MyTH.

67. TpancnopTrpoBaHue OETOHHBIX U PACTBOPHBIX CMECEH.

68. KoHTposih KauecTBa IIEMEHTOOECTOHHOM CMECH.

69. ABTOMaTH3aIKA TEXHOJIOTMYECKHX IporieccoB Ha [1B3.

70. Dxonomudeckas 3pPpexTuBHOCTH aBTOMaTu3auu [1b3.

71. Ocobennoctu padotsl [{b3 3umoii.

72. Oxpana Tpyna u moskapHasi OezomacHocTh Ha I[[B3. Dxomormueckas 3ammura
OKPY’KAIOIIEH CPEBI.

73. Haznauenne w wiaccupukanus TPOU3ZBOJCTBEHHBIX MPEANPUATAN IS
M3TOTOBIICHUS OCTOHHBIX U JKETIE300C€TOHHBIX H3CITHIA.

74. CocTtaB 3aBOJIOB M TIOJIMTOHOB JIJISI TIPOM3BOACTBA OCTOHHBIX M KEIC300€TOHHBIX
15691 (017078

75. TexHomorusa U3roToBJIEHUST OSTOHHBIX U JKE€JI€300€TOHHBIX U3IEINNA HA 3aBOJaX
Y TIOJINTOHAX.

76. TexHOJIOTHS M3TOTOBJICHUS apMATypPHBIX KOHCTPYKITUH.

7'7. O6paboTKka apMaTypHBIX CTajleH.

78. ®opMOBOYHAS OCHACTKA.

79. YuioTHeHUE 1IeMEHTOOCTOHHOM CMeCH Ha cTaauu (OpMOBaHUS U3ICTUH.
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80. TermoBast 00paboTKa XKeIe300€TOHHBIX U3ETHI.

81. ApMmupoBaHue U3AENIUN U3 PEABAPUTEIBHO — HAIPSHKEHHOT'O Kene300€ToHa.

82. Cknan apmatypHoii cranu Ha 1[B3.

83. Opranu3zanus ckJiaja roTOBOM MPOYKIIMHU Ha 3aBOJIE JKeJIe300€TOHHBIX U3/ICIIHM.

84. KoHTpop KauecTBa roTOBOM MPOAYKIIMU Ha 3aBOJIE KeJIe300€TOHHBIX U3AETHIA.

85. ABromaTu3anus NpOU3BOJCTBEHHBIX MPEANPUATUI JOPOKHON OTPACIIH.

86. CpexncTBa aBTOMaTH3alMU HA TPOU3BOICTBEHHBIX PEIPUATHUSIX.

87. MarauutHasi akTUBalus OMTyMa MpH MOTy4eHUU achaibTOOETOHHBIX CMeceil Ha
AB3 (cxema).

88. Bribop pacnonoxxenus AB3 (dhakTopsl, olieHKa, BApPUAHTHON CTOUMOCTH).

89. CocTaB 3aB0/IOB ¥ MIOJUTOHOB MIPU MTPOU3BOJICTBE OCTOHHBIX U KEIE300€TOHHBIX
17631 (17178

90. TexHuko-skoHOMUYECKHE NToKazarenu padoTsl T111.

MeToauvecKkue peKOMEHIANUM 110 OPraHU3AIHNHU
CAMOCTOSITEJIbHOM Pa0OTHI CTY/ICHTOB

[Tpu u3yuenun y4yeOHOM MUCUHUILTUHBI PEKOMEHIYETCS MCIOJIb30BaTh CIENYIONINE
(bOpMBI CaMOCTOSATEIHLHOM pabOTHI:

— BBITIOJIHEHNE UHIUBUAYAJIbHBIX 3a1aHUM;

— MOATOTOBKA KypPCOBOTO MPOEKTa MO MHAWBUAYAJIBHBIM 3aJaHUSM, B TOM YHCIIE
Pa3HOYPOBHEBBIM.

— popaboTKa TeM, BHIHECEHHBIX Ha CAMOCTOSITEIbHOE N3YUCHHE
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MNPOTOKOJI COTJIACOBAHUS YYEBHOU IPOT'PAMMBI YBO

HaszBanue HaszBanue [Ipennoxenus Perrenue, npussToe
y4eOHOM Juc- kadenpol 00 u3MeHeHusX B co- | kadenpoii, pazpado-
LMIUINHBL, Jep’KaHuu yueOHON TaBIlIEH y4eOHYIO

C KOTOpOH IIPOTPaMMBI [IpOrpamMmy
TpeOyeTcs YUPEKICHHUSI BBICIIETO
COINIACOBAHUE oOpa3oBaHus 1o yueo-
HOM JUCIUIIINHE
«ITpousBon Kadenpa «ABto- Her ConepxaHue 1aHHOU
CTBEHHBIE MOOUJIbHBIE J10- yueOHOM MporpaMMBbl
OpeANPUATHS porum» He TpeOyeT coraco-

JIOPOYKHOT'O XO-
3IACTBA»

CornacoBanue
He TpeOyeTcs

BaHUsI C IPYTUMHU
y4eOHBIMU JTUCITHU-
TJTMHAMH CTICIUATTb-
HOCTH.
ITpoTtokon Ne 3
or 11.11.2024




