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[TPAKTUYECKOE 3AHATUE Nel
TEMA

YcBoeHue TEPMUHOJIOTHH, BAPHAHTOB TEXHOJOTHYECKUX CXEM W OCHOBHBIX MOHATHUH U MapaMeTpoB
KOMOMHHPOBAHHOU Pa3pabOTKH PyIHBIX MECTOPOKACHUM U (AaKTOPOB, ONPEAEISIONINX UX BBIOOP.

HEJb u 3AJIAYA

Llenb — 03HaKOMJICHHE C TEXHOJIOTHEH, OCHOBHBIMH MOHSATUSMU M MapamMeTpaMud KOMOMHHPOBAHHON
pa3paboTKU MECTOPOKICHHI B CBETE COBPEMEHHOTO MPE/ICTABICHUI TOPHBIX HAYK, IEPCIEKTHB Pa3BUTHUS U
MOBBIIICHHS 3P HEKTUBHOCTH CIIOCOOOB TOOBIYN PY/IBI.

3anauu:

- U3y4YCHHE AJIEMEHTOB 3aJleraHusl PYAHbIX TEJ;

- n3o0pakeHHe B MacmTabe B TpeX MPOEKUHUAX PYAHOTO Tela B COOTBETCTBHH C DJIEMEHTAaMH €ro
3aJieraHus 1o JaHHBIM BapuaHTa UHIUBUAYAIbHOTO 3a0anus (Tabnuua 1). JJononnurensHas nunpopmanus mno
YCIIOBHSM 3aJIeTaHMs MIPECTaBIeHa B Tabnuie 4.

- OIIEHKa MacChl U 00bEMa re0JIOTUYECKUX 3aMacOB MECTOPOXKICHUS, KOTMYECTBA COJIEPIKAILETOCs B
HEM YCIIOBHOTO METalia

- BBIOOP TEXHOJIOTUU OTKPBITHIX, OTKPHITO-MIOI3EMHBIX U MOJI3€MHBIX TOPHBIX padoT.

MeToanka BbINOJIHEHUS] padoThI

[TpuBectu nHMOPMALIHIO IO dTIEMEHTAM PYJHOTO TeJa.

CocTaBUTh TJIOCCAPHI TPUMEHSEMBIX TEPMHHOB M OIPEICIICHHH KOMOWHUPOBAHHON pa3padOTKu
MECTOPOXKICHUH MMOJIe3HBIX UCKOMaeMbiX (He Menee 15-20).

[IpuBecTn ONBIT KOMOMHMPOBAaHHOW pa3pabOTKU MECTOPOXKAECHUH TEXHOJOTUSIMU  COIJIACHO
UHAUBHUIYAILHOMY 33JIJaHUIO.

B cooTBeTcTBMU ¢ MCXOIHBIMU JIaHHBIMH 33JIaHHSI OTOOPA3UTh PYAHOE TEJIO, BMEIIAIONINE MTOPOJIBI U
HAHOCHI B TPEX MPOEKIHUAX ¢ ykazaHueM maciuTtada. [lo qaHHbIM TaOaHIIBI 2 ONIPEAETUTH MPEATOYTUTEIHHYIO
TEXHOJIOTHIO OTKPBITHIX TOPHBIX Pa0OT, MEPEXOTHON 30HBI U TIOJ3EMHBIX TOPHBIX PadoOT.

B cooTBeTcTBHM C WCXOJHBIMU [IaHHBIMH, MPEACTABICHHBIMA B TaOmuie 3, COINIACHO BapHaHTY
WH/IMBUYAILHOTO 33/IaHUs, OIPENESIUTh BHJ TOJE3HOIO HCKOMAeMOr0 M C Y4YETOM HW3MEHEHHS ero
COJIepKaHuUs M0 TIyOMHE MECTOPOXKIEHUS ONPENIeIUTh CpeHee apuPpMEeTHUIECKOoe coJiepKaHne MeTaia 3 B
PYIHOM TeTie.

KonnyecTBeHHas olieHKa 3a1acoB py/Ibl M METaJIa B MECTOPOXKIEHUH TPOU3BOJAUTCS B COOTBETCTBUU C
napamMeTpamMH pyIHOTO Tejla U CoAep)KaHueM MeTalljla B PYAHOH Macce.

3amacsel PYAbL MECTOPOKACHUS OIPCACIIAIOTCA:
H

P sina

['e pp — MIOTHOCTD PYABL; M — MOITHOCTh PYAHOTO Tena; Lyp — AMMHA pyIHOTO Tena Mo IPOCTHUPAHUIO;
H — rnyOuna 3aneranus pyiHOTO TeJia; o — YroJ MaJeHus pyAHOTo Tea.

3anacel MeTajia MECTOPOKICHHS

ZM = pmeH

MM = ZMp,
rze 3 — cpeaHee coJiepKaHHue MOJIe3HOI0 KOMIIOHEHTA 110 MECTOPOXKIEHHUIO.
Bce pacuersl npu BBINOJIHEHUH 3aJlaHUN MPAKTHKYMa 11€J€CO00pa3HO BBIMOIHATh HA KOMIIBIOTEPE C
UCIIOJIb30BaHUEM TpaUYecKUX pEJaKTOPOB U COXPAHEHHEM IPOMEXKYTOUYHBIX pe3yJIbTaTOB  JUIS
MOCIEAYIOLUX 3aHATUIA. 3alaHue Ha MPOBEepKY BhIcbUIaTh B (hopmare PDF.



Tabmuua 1 - XapakTeprcTuka TOpHO-TE€0JI0IMYECKIX
YCIOBUUA MECTOPOKICHUS

VYron IIpousBogutens
MoImHOCTh JmiHa mo JmiHa mo 3aJieraHus HOCTb pyAHuka | IIpou3BOAUTENBEHOCTD Bapuant
BapHa pyaHoro teia, IaJCHHUIO, IIPpOCTHPAHUILO, pyaHoro teia, BI)ICOTa erHOCTB H.HOTHOCTI) HpOI/I3BOHI/ITeﬂBHOC B HepeXO,Z[HOfI NOA3EMHOI'0 pyAHHKA, TEXHOJIOTUU
HT M M M rpan HAHOCOB, M nopo pyasl, T/M3 Th Kapbepa, MIIH.T. 30HE, MIIH.T. MJIH.T. 0TpabOoTKU
816‘:;3 M Lmaj Lmp o Huan f p Ax Aorst An
1 25 600 3600 65 70 13 41 7 5 7 11
2 105 900 4200 70 75 10 32 15 5 15 12
3 90 800 2800 80 90 8 3,7 10 5 10 13
4 50 1100 2500 S 40 14 43 17 5 17 14
5 80 650 2000 60 40 12 2,6 5 5 5 15
6 40 500 1000 60 20 9 3,2 9 5 9 16
7 90 600 3600 5 100 11 3,9 10 5 10 17
8 40 800 1500 %0 110 12 2,7 7 5 7 18
9 130 800 3000 70 150 10 2,9 15 5 15 19
10 100 1200 4000 65 110 12 3 10 5 10 20
11 100 400 3000 0 40 12 35 10 5 10 1
12 115 700 3500 5 100 14 4 15 5 15 2
13 120 900 2000 85 120 8 3 5 5 5 3
14 45 300 1000 80 30 10 25 3 5 3 4
15 75 1100 1500 70 380 13 37 4 5 4 5
16 30 500 1750 S 50 12 3,2 6 5 6 6
17 60 400 2250 5 40 15 28 5 5 5 7
18 50 750 3000 70 20 8 43 9 5 9 8
19 110 1200 4500 50 45 11 36 20 5 20 9
20 150 1500 5000 50 150 9 2,9 25 5 25 10




Tabnuua 2 — XapakTepucTUKa TEXHOJIOTHM Ha Pa3IMYHbIX dTanax oTpabOTKU 3aracoB

MECTOPOXKICHUS
No OTKpBITBIE TOPHBIE [TonzeMHbIe TOpHBIE
BApUAHTA paboThI OTKpBITO-TIOA3EMHBIN pYC paboThI
Cucrema ¢ ecTECTBEHHBIM
Cucrema c HoJIep>KaHUEeM OUYMCTHOTO Cucrema ¢ eCTECTBEHHBIM
BHYTPECHHUM IPOCTPAHCTBA M TPOCOBBIM HOAJIepKaHUEM OYHCTHOTO
1 0TBaJI0000pa30BaHNUEM KpeTieHHEeM IPOCTPAHCTBA
Cucrema ¢ ecTECTBEHHBIM
Cucrema c noJ/Iep>KaHUEeM OYMCTHOTO
BHYTPECHHUM MPOCTPAHCTBA M TPOCOBBIM
2 0TBaJI0000pa30BaHNUEM KperieHHEeM Cucrema c 3aKJIaKOM
Cucrema ¢ ecTECTBEHHBIM
Cucrema c noJIep>KaHueM OYUCTHOTO
BHYTPECHHUM MPOCTPAHCTBA M TPOCOBBIM
3 0TBaJI0000pa30BaHNEM KpeTUICHHEM Cucrema ¢ oOpynieHreM
Cucrema c Cucrema ¢ eCTeCTBEHHBIM
BHYTPEHHUM HOJ/Iep’)KaHNEeM OYUCTHOTO
4 0TBAJI0000pA30BAHUEM Cucrema ¢ oOpyleHHeM IPOCTPAaHCTBA
Cucrema c
BHYTPEHHUM
5 OTBAJI0000pA30BAHUEM Cucrema ¢ oOpyleHHeM Cucrema ¢ 3aKJIaIKOM
Cucrema c
BHYTPECHHUM
6 OTBAJI000OpPA30BAHUEM Cucrema ¢ o0OpyieHuemM Cucrema ¢ o0pyImeHuemM
Cucrema c Cucrema ¢ eCTeCTBEHHBIM
BHYTPEHHUM HOJ/Iep’)KaHNEeM OYUCTHOTO
7 0TBAJI0000pA30BAHUEM Cucrema ¢ 3aKJIaIKOM IPOCTPAaHCTBA
Cucrema c
BHYTPEHHUM
8 0TBaJI0000pa30BaHIEM Cucrema c 3aKJaKon Cucrema ¢ 3aKJ1aIKon
Cucrema c
BHYTPEHHUM
9 0TBaJI0000pa30BaHUEM Cucrema ¢ 3aKi1aJKo0i Cuctema ¢ 0OpylIeHHeM
Cucrema c ecTeCTBEHHBIM
HoJiep>KaHUEM OUUCTHOTO Cucrema ¢ ecTeCTBEHHBIM
Cucrema ¢ BHEITHUM MPOCTPAHCTBA U TPOCOBBIM oJIIep)KaHUEM OYHMCTHOTO
10 0TBaJ1000pa30BaHUEM KpeIrieHHeM IPOCTPaHCTBA
Cucrema c ecTeCTBEHHBIM
HoJiep>KaHUEM OUYUCTHOTO
Cucrema ¢ BHEITHUM MPOCTPAHCTBA U TPOCOBBIM
11 0TBaJI000Pa30BaHUEM KperieHueM Cucrema ¢ 3aKIaK0M
Cucrema ¢ eCTeCTBEHHBIM
NoJIep’)KaHueM OYUCTHOTO
Cucrema ¢ BHEITHUM MPOCTPAHCTBA ¥ TPOCOBBIM
12 0TBaJI000Pa30BaHUEM KpEIIEHUEM Cuctema ¢ 0O6pylnIeHHEM
Cucrema ¢ ecTeCTBEHHBIM
Cucrema ¢ BHEIITHUM noJiIep >KaHuEM OYHNCTHOTO
13 0TBaJ1000pa30BaHUEM Cuctema ¢ 0OpylIeHHEM IIPOCTPAHCTBA




CucreMa ¢ BHEIIIHUM

14 0TBaI000pa30BaHUEM Cucrema ¢ 0OpylIeHHEM Cucrema c 3aKinaakon
CucreMa ¢ BHEITHUM
15 OTBAJIOOOpa30BaHUEM Cucrema ¢ o0pyimeHuemM Cucrema ¢ oOpymieHuemM
Cucrema c ecTeCTBEHHBIM
Cucrema ¢ BHEIIHUM MOJ/IePKAHUEM OYHCTHOTO
16 0TBaJI00Opa30BaHUEM Cucrema c 3aKIaIKon IPOCTPAHCTBA
Cucrema ¢ BHEIIHUM
17 OTBAJIOOOpa30BaHUEM CucreMa ¢ 3aKJIaIKoH CucreMa ¢ 3aKJIaaKou
Cucrema ¢ BHEIIHUM
18 OTBAJIO0Opa30BaHUEM Cucrema c 3aKJ1aJIKon Cucrema ¢ 00pyIieHuEeM
Cucrema c eCTeCTBEHHBIM
noAJep>KaHUEM OYHCTHOTO Cucrema c ecTeCTBEHHBIM
Cucrema ¢ BHEIIHUM MPOCTPAHCTBA U TPOCOBBIM MOJ/IEPKAHUEM OYHCTHOTO
19 0TBaJI0OOpa30BaHUEM KpeIUIeHHEeM POCTPAHCTBA
CucremMa c ecTeCTBEHHBIM
MoAJep>KaHUEM OYHCTHOTO
Cucrema ¢ BHEIIHUM MPOCTPAHCTBA U TPOCOBBIM
20 0TBaJIOOOpa30BaHUEM KpEIUIeHUEM Cucrema c 3aKIaKon




Ta6nuna 3 — Buja nose3HOTro HCKOMaeMoro, ero Cpe/iHee coJiepkaHue B pye U U3BMEHEHUE
coJiepKaHus TI0 TITyOMHE MECTOPOKICHHUS

Conaepxanue
TOJIE3HOTO KOMITOHEHTA
Ne Bun nonesnoro Ha BEpXHEM W3mMeHenue copepikanus 1o TiryOuHe
BapHaHTa HCKOIIAeMOTO TOpHU30HTE,% MECTOPOKIACHHUS
Kaxnapre 100 M yBenmanBaeTcst Ha
1 Keneso 27 0,5%
2 Kenezo 29 Kaxnpie 60 M yBennumBaercs Ha 1%
3 Kenezo 38 Kaxgpre 150m mamaet va 1%
4 XKenezo 33 [lo rmyOuHe He MeHsIeTCsl
5 Kenezo 34 Kaxnpie 50 M yBennumnBaercst Ha 1%
6 XKeieso 35 Kaxaere 50M magaer Ha 0,5%
7 Kenezo 36 ITo rnyOuHe He MeHsIeTCS
Kaxnpie 100 M yBenuuuBaeTcst Ha
8 Keneso 37 0,5%
Kaxnasie 100 M yBennunBaeTcs Ha
9 Kenezo 39 0,5%
10 Kenezo 42 Ilo rmyOune He MeHsIeTCs
11 Menn 1,7 Kaxnpie 50 m yBenuuuBaetcs Ha 1%
12 Mens 6,9 Kaxnsre 50m nmamaer "a 0,5%
13 Mens 2,1 Ilo rmyOune He MeHsIeTCs
Kaxnasie 100 M yBennunBaeTcs Ha
14 Menn 2,2 0,5%
15 Mens 6,3 Kaxxnpre 100 m magaers Ha 1,0%
16 Menb 2,5 ITo rinyOuHe He MEeHsIeTCS
17 Mens 2,7 Kaxpgpie 50 m yBenmnuuBaercs Ha 0,5%
18 Menb 5 Kaxpie S0m nagaer Ha 0,3%
Kaxnapsie 100 M yBennunBaeTcs Ha
19 Mens 45 0,5%
20 Menn 5,6 Kaxaere 100Mm magaer ua 0,4%

Tabnuna 4 - [Ipoune mapaMeTpsl 3aJIeTaHUsl PYTHOTO TeJia

VroJ1 BHYTPEHHETO TPEHHs 36 rpan
W3B1euenne Kenesa 85%
MEINU 85 %
CpenHsisa IIIOTHOCTh BMEUIAIOUIUX MTOPO 2,7 t/M3
Pa3yGoxunBanue Oorp 7%
OI1s B 3aBUCHMOCTH OT
5-15% | kiacca mpUMEHsEMbIX
[1I'P CHCTEM pa3padoTKH
ITotepu OrI'P 5%
OI1s B 3aBUCHMOCTH OT
5-10% | k;acca NpUMEHSEMBIX
[P CHCTEM pa3paboTKH




[TPAKTUYECKOE 3AJJAHUNE Ne2

TEMA

Br16op BapuanTa KOMOMHUPOBAHHOW pa3pabOTKU U MOJACYET 3aTpatr Ha | T pyAbl OTKPBITON, OTKPHITO-
MOJ3EMHONH W TIOJI3EMHON TEOTEXHOJIOTHSMH B 3aBUCHMOCTH OT TIyOWHBI TOPHBIX PabOT W BBICOTHI
MepEXOAHOMN 30HBI.

Heab u 3a1a4u 3aHATHSA

L{enb — o3HaKOMIIEHHE C KIIacCU(pHUKaIel CIocO00B U CTPYKTYPO KOMOMHUPOBAHHOMN M€OTEXHOIOTHH.
YcTaHOBIIGHUE 3aBUCHMOCTH YIIEIbHBIX AKCIUTyaTAllMOHHBIX 3aTpaT Ha JOOBYY PYABl Pa3IHYHBIMH
croco6aMu OT ITYOHHBI TOPHBIX PAOOT U BHICOTHI IEPEXOHON 30HBI.

3anauu:

- OIlpeieJICHHE MOCIeI0BAaTEIbHOCTH BBIMOTHEHUS U (UJTH) YCIOBUU COBMEIICHHS OTKPBITHIX, OTKPBITO-
MOJI3EMHBIX U IMOA3EMHBIX TOPHBIX pa0OT B COOTBETCTBUU C 33JJaHHBIMU TOPHO-TE€OJOTUIECKIUMH YCIOBUSIMH
JKCILTyaTallii MECTOPOIKICHUS;

- pacder yJeNbHbBIX 3aTpaT Ha JOOBIYY PyIbl pa3TUIHBIMU CIIOCOOAMU;

- IOCTPOEHUE TpapUUEeCKUX 3aBUCUMOCTEN YAENbHBIX 3aTpaT Ha A00bIYY 1 T pyAbl OT MITYOHHBI TOPHBIX
paboT ¥ BBICOTHI TIEPEXOTHOM 30HBI.

MeTtoauka pacuera

Pacuer ynmenpHBIX IKCIUTyaTAIIMOHHBIX 3aTpaT Ha JOOBIYY PYABl Pa3IUYHBIMH CIOCOOAMH CIICIyeT
MPOU3BOIUTH MO SMIHUPUYECKUM 3aBHUCUMOCTSIM (1-8.) ¢ y4eToM MCXOIHBIX [IaHHBIX, MPHUBEICHHBIX B
BapUaHTE WHAMBUAYAJIBHOTO 3a1aHus (Tabmuipl 1-3).

3aBUCHUMOCTH  C€0ECTOMMOCTH  JOOBIUM  pyAbl  OTKPHITBIM  criocoOoM  (Corp) OT  TOJIOBOM
MIPOU3BOIUTEIIEHOCTH, TITyOUHBI Kapbepa, KPEMOCTH PYIbI U TTIOPOJI:

- [IPY BHYTPEHHEM OTBaJIOOOPA30BaHUHU:

C,, = 37,5*1.0024 7> * 0,951 *1,0043 ' ; (1)

- IPY BHEIIHEM OTBAJIOOOPA30BaAHHH:

Co2 = 93,75*1.0067702P =0, 95402P 1 0043 T . 2)

re Hoer — riyOuHa OTKPBITHIX TOpHBIX padoTr (50- 850), wm;“rP— MpoU3BOAUTENBHOCTh OTKPBITHIX

ropusix padot, miH.T/rox (0,1 - 20); "— Ko’ QUIMEHT KPEmoCTH Pyabl U MOpo Mo mikaine mpod. M.U.
[Tporoassikonosa (2 - 20)

3aBUCHMOCTH CEOSCTOMMOCTH OTKPBITO-IIOA3EMHONW JOOBIMH OT IMPOHU3BOJUTEIHHOCTH PYyIHUKA B
MEPEXO0JIHOM 30HE, BBICOTHI OTKPHITO-TIOJI3EMHOTO SIpyca M KPETOCTH PYJHOM MACCHhI:

IPH OTKPBITOM B Kaphep OYHCTHOM TIPOCTPAHCTBE M TPOCOBOM KPEIUIGHUH OTKOCOB OTKPBITO-
MOJI3EMHOTO sIpyca:

Conor. =112,9%0,993""* 0,99 *1,001"

0o0OpyIIeHHe pyabl U BMEIIAIOIINX TTOPOJ]
ot =112,9*0,993%"*0,9796'" *1,001'

3aKJIaJKa BEIpaOOTaHHOTO TPOCTPAHCTBA (
C;fgfu g = 146,74* 0,993/ *( 99" *1 001’

» P/t €)

p/t 4)

p/r ©)

rae o gpicora OTKpBITO-TIO13eMHOTO sipyca, M (10 - 160); Aoz _ MPOU3BOIUTENFHOCTh PY/AHUKA B
nepexoanoit 3oue, MutH. T/ o7 (0,1 - 16)

Cebecroumoctu 100b14n 1 T. pyabl HOA3EMHBIMU pab0OTaMU B 3aBUCHMOCTH OT MPOU3BOJAUTEIILHOCTH
HIaXThl, TIYOMHBI TOPHBIX PabOT M KPENOCTH pyAbl MPH Pa3IMYHOM COCTOSSHUM TEXHOJOTHYECKOTrO
IPOCTPaHCTBAa M CHOCO0E YNpPaBICHHS COCTOSHHMEM MaccuBa (€CTECTBEHHOE MOJIEpKaHHe OYMCTHOTO
npocTtpaHcTBa (2.6), 00pyIIeHne pyibl ¥ BMEIAOUINX Mopo/ (2.7) v 3akiagKa BbIpabOTaHHOTO TPOCTPAHCTBA

(2.8)), OT MPOM3BOAUTENHHOCTH MOJI3EMHOTO PYIHHKA (AHF P'), rmyOuHa Mo3eMHOM pa3paboTKu (H IIIP) u

KPETOCTH PyAbI U TOpof ( f ) C COOTBETCTBYIOMUM K03 dutinenToM Bapuanuu(puc. 2.9).

e _ Hnep Aneo f
Cogfyur =1605*1,00081" *09585" 1003 ©



Cichiers, =1945*1,00041"7*0,967"7*1,0083 (7)

(8)

rne e — riyOHHa MMOA3EMHBIX TOPHBIX padoT, M (50 - 850); Aprp MPOU3BOAUTEIIBHOCTD MOA3EMHOTO
pynHuka, MitH. T/ rog, (0,1 - 16).

Pacuer mpowsBoaMTCs UIS 3aJaHHBIX 3HAYCHUH MPOW3BOIUTEILHOCTH PYIHHKA TPHU H3MEHEHUU
rIIyOuHBI M3BJICYCHUS pybl. [TTyOMHA TOPHBIX paObOT U3MEHSETCS, HAaUMHAs C TIIYOMHBI 3aJIeTaHHs PYIHOTO
TeNa, PaBHOW BBICOTE HAHOCOB, U JaJIee PaCCUUTHIBACTCS:

Hl, =H"1+50

3aBepmiaeTcs pacyeT NpHU KOHEYHOW TJIyOMHE, paBHOW TJIYyOMHE paclpOCTPaHEHHUs PYIHOTO Telia.
BricoTa nepexoaHoii 30ubl mpuHUMaeTcs pasHoit: 10,20,40,60,80,120,150,180 u 200 m.

Ha rpaduke cTpouTCS 3aBHCHMOCTH YACHBHBIX OKCIUIYaTallMOHHBIX 3aTparT Ha pa3padoOTKy
MECTOPOXKACHHSI TPUHITHIMU TEXHOJOTHUSIMU OTKPBITBIX, OTKPBITO-TIOJ3EMHBIX W IOA3EMHBIX CIIOCOOOB
JOOBIYH OT TITyOHMHBI TOPHBIX paOOT M BBICOTHI IEPEXOTHON 30HBI.

Odopmnenue oruera:

[To pe3ynpraTtam, MOJYyYSHHBIM [0 SMIIUPUYCCKHM 3aBHCUMOCTSIM 1-8 cTposiTcs rpaduveckue
3aBUCHMOCTH yICTBHBIX 3aTPAT Ha OTKPHITYIO, OTKPBITO-TIOI3EMHYIO H TIOJJ3EMHYIO JJOOBIYY PYABI OT TEKYIIEH
rIIyOUHBI TOPHBIX PabOT M BBICOTHI MEPEXOTHON 30HBI. Ha OCHOBE MOCTpOEHUS 1O pe3yibTaTaM PacdyeToB
rpadMKOB 3aBUCUMOCTEH yACIBHBIX 3aTpaT JIEIaeTCs BHIBOJ O BIUSHUU TITyOMHBI TOPHBIX PabOT HA 3aTPATHI
Ha OOBIYY PY/Ibl Pa3IMYHBIMK CITIOCOOaMHU.

arnan = 216,4%1,000417 *0,96774" *1,0033 ot

IHNPAKTHUYECKOE 3AJJAHUE Ne3

TEMA

Omnpenenenne yCTOMUMBBIX YIIIOB OTKOca OOPTOB Kapbepa, BHICOTHI U yIila OTKOCA MEePEeXOTHON 30HbBI
Py KOMOMHUPOBAHHOM pa3pabOTKe MECTOpOXKAeHUs. PacuéT mapamMeTpoB Kapnepa.

HEJIN U 3AJAYUA 3AHATUSA

Llens- mpuoOpeTeHne HABBIKOB pacyeTa YCTOMYMBBHIX YIJIOB OTKOCa OOPTOB Kapbepa M OTKPHITO-
HOJ3€MHOI0 sipyca NMpH KOMOWHUPOBAHHOM TI'€OTEXHOJOIMM, YCTAaHOBJIEHHWE 3aBUCHUMOCTH YIJIOB OTKOCA
OOpTOB Kapbepa OT €ro rIyOUHBI.

3apaum:

- YCTaHOBJIEHHE CIICTUICHHUS MOPOJ B 00pa3lle U MacCUBE B COOTBETCTBUHU CO 3HAYCHUSMHU IPEIEIIOB
IPOYHOCTH MOPOJ Ha CXKATHE U PACTSKEHHE;

- OTpeNeNieHne YCTOHYMBOTO yria ycTyma O0opra Kapbepa. HaxokiaeHne 3aBUCHMOCTH yIiia OTKOCa
6opTa Kapbepa OT ero rIyOuHbI;

- pacueT mpeAeNbHON M0 YCTOWYMBOCTH BBICOTHI OTKPBITO- IOJ3EMHOTO sipyca B 3aBHCHMOCTH OT
TIIyOUHBI Kapbepa;

- IOCTPOCHHE TPaPUUECKUX 3aBUCUMOCTEH YIIIOB OTKOCa O0pTa Kapbepa M OTKPHITO MOI3EMHOTO sIpyca
OT TIIyOMHBI Iepexo0/1a Ha OTKPBITO- MO3eMHBIN CII0CO0 pa3paboTKH;

- ompeJeNieHre IMUPHUHBI U JUTUHBI Kapbepa Mo BEpXY U M0 HU3Y JUTsS TIPEMEHHBIX 3HAUYSHHN TITyOUHBI
Kapbepa

METOIUKA PACUETA

Jlnis onpeneneHys CLUEIUIEHUs OpoJl B 00pasiie He00X0AUMO MOCTPOUTD MACHOPT MPOYHOCTH TOPHBIX
HIOPOJI I/Ie TI0 OCH a0CIUCC MpeIes MPOYHOCTH Ha OJTHOOCHOE CIKATHE- Gex MPUHATH PaBHBIM Gcx= 10f, rae f-
KpernocTh 1o mkaie npod. M.M.IIpoToapkoHOBa; Ipeies MPOYHOCTH Ha OTHOOCHOE PacTSXKEHHUE Gp IPUHATh
paBHBIM Gp= 0.3 Gex.

Cuerutenne B MaccuBe nopona (Ky) ompenensiercs rpaguuecku 1Mo macmopTy HPOYHOCTH HIIM T10
3aBHCUMOCTH:

Kv=A* Kx

rae Ki- aTo cuemienue mopos B Kycke, Mma; A- 3To K03 PHUIIUEHT CTPYKTYPHOTO OCTIA0JICHHS] MacCHBa

(ITpunosxxenue 1 (cTonOUK «pa3mep JIEMEHTAPHOTO OJIOKa»).



1
- 1+a*ln(H*lTp)’

rie a- Ko3QPUIUEHT B COOTBETCTBUH C JAHHBIMH TaOIHUIIBI, lp- HHTEHCHBHOCTD TPEIMHOBATOCTH
nopoxs! (N1) (mpuaMMaeTcs 3)

Tabimma - 3naueHus K03PphUIMEHTA a AT Pa3TIUIHBIX TTOPOJT

I'pynna | Ilopona u xapakrep €€ TPELUIMHOBATOCTH Cos, a
MOPOJIbI MTIla
3 C1aboyIIJIOTHEHHBIC U C1a00TPEIIMHOBATHIC TECYHO- TJIMHUCTHIC 0,4-0,9 0,5
OTJIOKEHUSI, CUIIBHO BBIBETPEHHBIE, MTOJTHOCTHIO KAOJIMHE3UPOBAHHBIC
W3BEPIKCHHBIC
YIJI0THEHHBIC TIECYAaHO- TIMHUCTHIE B OCHOBHOM C HOPMAaJIbHOM 1-2 2
TPEIINHOBATOCTHIO
2 CHUIIbHOKAOJMHE3UPOBAHHBIE U3BEPIKEHHBIE 3-8 2
VYIJI0THEHHBIC TTeCYaHO- TVIMHUCTHIC U3BEPIKCHHBIC 3-8 3
CpenHeii KperocTH CIOUCThIS, IPEUMYIIIECTBEHHO ¢ HOpMainbHO cexymeid | 10-15 3
TPEIIMHOBATOCTHIO 15-17 4
17-20 5
1 Kpemnkue, npenMyIiecTBEHHO C HOPMAJIBHOM TPEIIMHOBATOCTHIO 20-30 6
Kpernkue n3Bep:keHHbIE C Pa3BUTON KOCOCEKYIIEH TPEIIMHOBATOCTHIO >30 7
>20 10

VYcroituuBblil yroa 0opra Kapbepa OIpenesseTcsl 10 HOMOIrpaMMe, IIPEJICTaBICHHON Ha PUCYHKE U B
COOTBETCTBUU € (POpMYIaMHU:
H' = i
HQO
I'ne H' — ycnoBHas BblcoTa OopTa Kapbepa (Ko3((UIMEHT NpeaesibHOW BBICOTHI BEPTUKAIBHOIO
OOHa)XeHMUsI, IPE/ICTABICHHBIA HA OCU OPAMHAT HOMOIPAMMBI);
Hoo — rimyOuHa BepTHKaIbHON TPEIMHBI OTPBIBA (BBICOTA OTPHIBA).
H — neiictBuTenpHas BbicoTa OTKOCA (TIyOMHA Kaphepa MEHSIETCS ), M.

Hg, :Z—K-Ctgs
4

r7ie Y — 00BbeMHBII Bec MOPO, T/M°

II€ p — YIOJl BHYTPEHHETO TPEHUSI IIOPOJI.
CueruieHue B MacCHBE MOPO/I € yueToM Ko3(duimeHTa 3anaca ycToiYMBOCTH:

oK
n

rae N — ko3 PUIUEHT 3armaca ycTOHYMBOCTH (MPUHUMAETCS 110 Ta0M).



Ofwas XAPAKTEpHCTYEA OTEOCA
(mnm Gopra)

Benuguna xoaduh, aana=

CcA B BABHCHMOCTH OT
cpoka cnys0u OTEOCA

Hepafioyu Gopr, cnosennwi rawss-—
MHE EAM TPeLUHEHOBATHME IT0PDO6ME
HepaGounl Gopr c npecfnanagmesd
MeCYaHsIX H I"‘FHHE.FIBE.‘THE I'IDFUD.
PaGosm# Gopr

UreEpcn pafo9EX YOTYNOE H DTHEAOE

oo 5 ner Goaea 5 ner

1,20

1,16
1,20
1,20

1,30

1,20

OrtEocu yorynoe HepaGouero Gopra,
CAOMeHNBe FAMHACTHMHE H TPelLHHO~
BATBHIME NOpPOOAMYE

OrxocH yorynoep sHepafozero Gopra,
CAOM @HHEI® TOCYAHLME H IpaBeIHC=
ThiMH F[ﬂpnﬂ_ﬂh[ﬂ

1,50 2,00

1,15

Yroa BHYTPEHHETO TPEHHS ¢ yaeToM Kod(dduimenTa 3amnaca yCTOMINBOCTH:
tgp
n
[To HOMOTrpaMMe IO YCIIOBHOM BBICOTE 00OpTa Kapbhepa U yria BHYTPEHHEr0 TPEHHUS ¢ ONPEAEISIOT yroil
0TKOCa Hepaboyero 6opTa Kapbepa, rpaj.
Yron oTkoca 6opTa Kapbepa Ipu pa3iInyHON ero riyOuHe onpeaensercs:

(HI™ +50)
H, nctga, + by (n — 1)

rae Hk — rexymias rmyOuHa kapbepa, paBHas (Hg_l) + 50), m; Hy — BbICOTa ycTyma, B pacueTax NpUHAThH

1,20

@ = arctg

a, = arctg|

paBHOI 15 M; n- YUCIIO MOJIHBIX YCTYIOB IPU TEKYILEH r1yOrMHe Kapbepa ((Hg gt 50)); ay — yrom oTkoca
ycryma kapbepa (70-80 rpan); b, — mmpuHa OCHOBaHHS Kapbepa, B pacueTax MPUHITH PABHOW MIMPHHE OHOMH
AKCKaBaTOPHOM 3ax0aku 20 M.

YcTONUMBBIM yrod Oyer 0TKOca OIISl B 3aBUCHMOCTH OT €ro BBICOTHI OIPENENAETCS IMIMPUUYECKUM
COOTHOIIICHUEM

a,., = arccty(H,,, -k),

Homs — BeicoTa OIS, m

K — ommupuueckuii Ko3()GUIMEHT, YYUTHIBAIOIINKA (PU3NKO-MEXaHHYECKUE CBOWCTBA MOPO,
crnararomux 0opt. B 3aBucumoctu ot kpenoctu nopon (kodddurmenta kpenoctu f no mkane mpod. M.M.
ITpoToApSIKOHOBA) MPUHUMAIOT CIIEAYIOUINE 3HaUeH s Kodddurmenta K.
f 8-9 10-12 13-14 15-16 17-19
k*10° 801 273 288 246 240

Bricora nepexonoii 30ub1 (OIS ) mpuHUMaeTCs cCorlacHO pacueTaM Mo 3aBHCUMOCTH:

0 C H @
2,78% x 0,998"k x 0.97
3.y.
rae Hx — BbIcOTa OTKPBITBIX TOpHBIX padoT, M; C — cueruienne nopona B maccuse, Mlla; ¢ — yron
BHYTPEHHETO TPEHUS TOPOI, Tpaf.; Ksy — Ko duuueHT 3amaca ycTOWYHBOCTH OTKOCA OTKPBITO-TIOA3EMHOTO
sipyca (MEpexXoTHON 30HBI), 3aBHCUT OT BPEMEHHU €ro CTOSHHUS U HEOOXOAMMOCTH MPUCYTCTBUS ITIOJEH B
paboueii 30He.

Hong =

[Ipu BBIMOJIHEHUH TOCTEAYIOMUX 3aaanui (4,5,6) HE0OX0AMMO COOJTIOIATh BHIMIOJHEHUE CIIETYIONIETO
YCIOBUS:
Horr+Hnponsy+Hnre = Liagsina



gy LbL
29
1 | FPADUK
gl y BLICOTOM

Z 3ABUCAMOCTH MEXA
26 TLJJOCKOTO OTKOCA U EI'0 YIJIOM
, \ Jis PARJIAYHBIX 3HAYEHMHY o, Cuy
25

24

23

2

p=15]
_2C 9.
2:, Macurrab rpaduka: Hgy= %~ ctg(45 — =)
b
- yOeNbHEIH BEC;

. 'cYp —S;Hron BHYTPEHHET0 TPEHUT;

] =10 \l C — criemnense B MaCCHUBE;

! \ \ 0, — yTON OTKOCA B TPaIyCax;

"’ \ H — neiicTBUTENbHAA BEICOTa OTKOC2

; (H = H-Hy)
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Pucynox — Homorpamma a1t O1ieHKH YCTOMYMBOCTH ITOCKOTO 0TKOCa (1o mpod. I'.JI. ducenko)

Jlanee M3MeHsAs TEKyIlyr TiyOuHy ropubix pabor Higl = H'™! + 50 u nposepss ee Ha ycioBHe

Hprp < LyasSina — Hy — Hpp(onisty, Oy4ast MaccuB rityOuH Kapbepa, [P (OI1ST) u noxsemHuoii paspaboTku.
Odopmienue oTyera o padore



Pe3ynbpTaThl OIIGHKHM CLEIUICHHS MAacCHBa, PacdyeTOB YIJIOB OTKOca OOPTOB Kapbepa M OTKPBITO-
MOJI36MHOTO sipyca B QYHKIIMU OT ITyOHHBI Kapbepa 3aHocsTcs B Tadnuiy 1. [1o pesynpTaTam pacueToB yrioB
OoTKOca OOpTOB Kapbepa B TpaduuecKkoM penakTope B Maciutabe B TOPU3OHTAIBHON W BEPTUKAIHHOMN
MPOEKIUSIX BKPECT U MO MPOCTUPAHUIO U300pakaeTcsi pyJTHOE TEJIO C HAaHECEHUEM Mopo HaHOCcOB. CTposrcs
YIJIBI OTKOCAa OOPTOB Kapbepa U OTKPHITO-TIO3EMHOT0 sIpyca NPy U3MEHEHUHU 3HAUYEHUS TITyOUHBI Kapbepa OT
BBICOTHI HAHOCOB JI0 TITYOMHBI PAcIpOCTPaHEHUsI PyTHOTO Tella C OIlpe/ieJICHUEM TeKyIIel ri1yOrHbI Kapbepa

HI™V + 50).

MaBHble NapaMeTpbl Kapbepa
bK

B >

: /I
? ol N L A\
-hy B,

Bk, Bd — wmpuHa kapbe€pHOro nons N0 NOBEPXHOCTW, NO AHY, M;
Hk — rmybuHa kapeepa, M; M — HopmanbHas mowHOCTb A, m;

Mr — ropusoHTanbHaa mowHocTb [, m; anun — yron nagexus M,
rpag; Pp — yron otkoca pabouero 6opta, rpag.; yB, yn - yron
0TKOCa BopTa Kapbepa CO CTOPOHbI BUCAYEro 1 nexadero 6oka
rpag.
Jl1st Kax10T0 3HAUYCHMSI TEKYIIEH TTyOUHBI 3aMepSIOTCS IIMPUHA U JUTHHA Kapbepa Mo BEpXY U M0 HU3Y.
HOJ’Iy‘IGHHLIC JaHHBIC 3aHOCATCA B Ta6JII/ILIy 2.
Tabmuia 1 — Yrisl oTkoca 60pTOB Kapbepa U OTKPHITO-TIOA3EMHOTO pyca
H, M Cy, Mlla H%, M H'm Homns, M Ok, Tpax oorsi, M

H{ ™V + 50)

Tabnuna 2 — [NapameTpsl kKapbepa, M
H, M Ln LH ]J—[H IHZ[

HI™ +50)

L, Ly JuinHa Kapeepa o Bepxy u no Huzy; Ly, 111, mupuna kapsepa mo Bepxy U Mo HU3Y.

Jlnist pocThIX MO opMe 3ajiekel MOoIe3HbIX NCKOMAEMbIX MTapaMeTphl Kapbepa ONpeaessTtoTCs
CJIETYIOIIUM 00pa3oM:

a) Kpymule 3anexcu

- JUIMHA Kapbepa M0 MOBEPXHOCTH (IO MPOCTUPAHUIO 3AJIEHKH )

Ly=Ly+ EchtgﬁE’M 3



rae Ly - anmvHa 3a1eu moJIe3HOr0 UCKOTIaeMOoro, M;
- IIUPUHA Kapbepa 10 MOBEPXHOCTH (B KPECT MPOCTHPAHUS 3AJICIKH ):

LI, = I, + 2H,ctg B
rjue m, HIMPHHA JHA Kapbepa, M, e =20-30m;
ctg By’ y
¥ - cpenHMU YroJi 0TKOca Hepabo4uux OOPTOB Kapbepa, rpaj;
1)y __ E{ + |E_:
0) HaKIOHHbIE 3aeMHCU
JliHa Kaphepa 1Mo MOBEPXHOCTH BhIYHcIsieTcs o hopmyiie (3).
[Iupuna kapbepa onpenensercs:

I, = Il + H (ctgh, + ctga)

8) 2OPUBOHMATILHBLE 3ANENHCU
JlinHa Kaphepa 1Mo MOBEPXHOCTH BBIYHCIsIETCS 10 hopmyiie (3).
[IupuHa kapbepa pacCUUTHIBACTCS:

al, =L, + 2H ctgp, y

JlenaeTcs BBIBOJ O 3aBUCHMOCTH YIJa OTKOca OOPTOB Kapbepa, YIia OTKOCa M BBICOTHI OTKPBITO-
HOJ3EMHOT0 sIpyca OT IITyOMHBI IePexX0/1a Ha OTKPBITO-I10/136MHbIE TEXHOJIOTHH.



[Ipunoxenue 1. DU3NKO-MEXaHUYECKHUE CBOWCTBA HEKOTOPBIX TOPHBIX MOPOJT

PUIMKO-UEXIHUUECKNE CBOLCTBA HEKQ™OpL TOPILHX

nopoj
Inronormgecuqe _ . Pasuep ane-~
Hamenobanye | QUSHEO-MEXQHHUECKHe XAPAKTEDUCTUKN WoRTADHOD)
FOPENX NOPOX|nGgey~| ¥zens- | Bnax- | Chemme- Yron BHy?- gﬁgggTygﬂﬂlo
HHi BHii HOCTDH, | H¥e B 00~ | peHHEro Tpe+4 ~ °°
BeC Bec,. pasue, RiA, Tpaz.
r/oud | r/ow® % RP?Cﬁa ’
I 2 3 4 5 5 7
I. Kpenrue nopomd
Ispeprennre {( %> 300 KP/CHa)
TpagkTonan, |2,5- |2,64~ 0,40~ | 260~ P 0,4~
Rga uesme | 3,0 2,80 0,50 420 0,5
nopdupu, cuet
HUTH, nop@upt«
T™H, Iaiipo- fu-
OpUTH
Ta66po, rag-{2,8~ | - - 32Q- 34 0,6~
6pO~INAGA3H, | 342 400 0,8
ZIua0asu, MepHt
NOTUTH, NUPOT
KCEHUTH
Merauoppuuecine u ocaiounne ( % > 200 rr/cu)
KBapnuTh 2,64 |2.84 0,50 |¥50-700 =6 0,5-0,7
IEecumIuTH, |26~ - 0,20~ | 200- 34 0,3-0,4
DOTOBMEK, pot3.4 0,40 380
TOBIKM T'HZ-
POTeMaTUTO -
BHE, CnaH-
UH KPeMHUC-
TQ -TAMBNC~
THE
Cnaniy x3ap- | QD= | 2,6~ 0,4~ | 210- 53 0,4~1,0
1eBo "XJIC)};)M13 2,9 2,8 0,40 200
TO~-CEPALKTO -
BHE, QUINNTH
TyQONTH, cepq
NeHTUYNTH,
CKapHH, KBapt
neBue fecya-
BYKW, W2BCCT
HAKY




2

3

4

5

]

I'paEnToRAN ,
EB2pluesus
no H,
CHORY ci-
SUHTO -nﬂé a-
T, PPERG-
JHAODUTH,
I'paHOANC~
preophupL

ra -Af-
adasy, Aka-
gasH, CHHmIil-
TH

Creruro-An0-
DATH, Kepayo
“pH, I'poHO
EHODWNIUD i NDHY,
MOPC UPHTH,
TACOPO- 110D

LRADULTH

Esapuurn xa
L UH A3 PO BAHE

Craniy necy g

ROCAMHUCTHE ,

CRaHIH XHOpPH-
T0-KBaplieBHe i
ANOPUTOBHS

YRARKATH
SfarpeTUTH

TanpkoBo-
XapuorarHas
nopoza, cep-
NeHTHHUTH Bul
BEeTPEARS

NopSupusw, | 2,75~
Ssco

2
.30

H3Bepzennne

oo

120
y37

4,32

JSO"

»

CepitesTH- 2,350

HUTH pac-
CNaBN0BaH~

Bupsrf SRS

bl

11, Nlopoaw cpeasell npoyuocTH

2;64"
2,75

cnacoBLESTPCLNE (¥ ¥ 300

0,20-1,05

BEpHEeHHNEe 3WBeTpente

2,1

2,78
2,59

TaMopudeCcKEe

205~235

210-285

55

% = 20— 200 XF/cm?)

[20-180

2 1
& = 20-200 «r/ct )

155
43

140~180

152
[0
85~120

23

24

34

2
=3

0,5-0,5

0,5-0 1?
0,2-0,3

0’-;0 'll‘

g,3
0,2-0,3

0.2-0,3

0,05-0,3




L 3 Tr b 5 6 ?
Ocazouysne ( ® = 20-200 ur/cnz)
3recTHrAry 2 4b— 2,383 0,I- 140-165 27-32 0,3-0,8
2,67 4,0
U3BeCTHAKK 2,37~ 35 0,5
BUBETDENNE, | 2,57 75=-L75
necyanuLn
apKO30BHE,
necyaHuKy
DI UCTLE
Mecuanurn ¢ | 2,57 2,68 2,27 170 36 0,4
KApOoOoRL CHUM
LeLIEHTO! ]
Tecyanugun ¢ | 2,3[~ 2,70 2,70- 40-90 Z3 0,2-0,7
THORIETO-He—| 2,53 2,80 8,00
Te3NCTHM Ue -
MEETOM, aneBt
poNUTH, aprif-
TUTH
Jrons L,25- 5,00 28 56 0,03-0,6
L,58
t. Cnacwe mopogn (% < 20 KI‘/GM2)
lCﬂnBHO BUEETDENNE W3BEpWEeHHHEe U MeTamophuueckue
l'aGGpo-zunopuTH 2,40 14,3 56
Crapum 2,12 18,0 I,2-1%,6 28
Necuaumwn, | 2,00~ 19,6~ L,4~ 7,5 24
IradasH, 31,6
goxomnru, 2,10
UIEepATH Ooan0tms OTHOmeHRE %?—
AiOHH (mpemexr '
HOJ3y9ecTH)
Nlecyanurn 2,[I | 2,65 11,0 IL,0 35
AnepponuTH 2,13 | 2,48 20,0 3-17 31 0,8-0,2
AprunnurH 2,02 | 2,67 18,0 5-I0 29 0,7-0,9
llecox pagHo-| 2,04 | 2,65 16,5 0,0-0,24 35 -
3ePRUCTHH]
llecox cpen- { L,75 | 2,64 17,0 0,I1-0,15 35-34 -
HE3epHUCTHI
llecor meaxo-j 1,96 | 2,68 23,0 0,I-0,35 31-32 -
3E€PHUCTHA




. 2 3 4 5 5 Z
3eprUCTHi
llecorx rmunuc-i{2,08 2,65 18,0 0,450,8 | 26-220,7-0,8
THil yNa0THEH-
HET
ecox rnunnc-|{I1,80 40,0 0,4-0,70 | 28-:0}0,6-0,8
THiIl MENKo3ep-
HUCTHH
llecox rnunuctygdt 1,99 2,67 25,0 Q0,35-0,5 | 25-2810,5-0,8
TOHKO3EPHUCTH]]
Cynecs 1,80 2,66 12,0 0,17 50-2410,5-0,8
CyrnuHox mnune4l,76 2,68 15,0 0,35-0,55| 27-2210,6-0,8
BaTH necco-
BUAHBI]
Cyraunox nune4l,20 2,69 21,0 0,25-0,4 | 22-27|0,6-0,8
BaTwii
Jeecu 1,76 I,05 29 0,6-0,7
Men rpemuno- ([,90 2,64 31 1,40 35 0,8
BaTHit
Men nepeor- 1,92 2,70 26 0,5 35 0,70,8
noxeHHHit
I'nusa Gperuu- 2,19 I5 [,6-7,6 28 =~
eBUNHAA
T'npna goxcuro42,20 I3 1,25-4,1 27 0,8
BUIHAA
Tnuna onoko- |L,64 2,55 46 1,55 23 -
BUZHAR
I'nuna necya- |2,02 2,70 22 0,5-1,25 { I8-231}0,6-0,8
HasA
T'nura nnotsas |L,98 2,69 25 I,3-3,5 16-25 | 0,6-0,8
Tnura nectpo-§{L,96 2,70 27 0,8-1,5 I4-18 | 0,4-0,6
OBeTHAA
T'nnna wopy BH-,9% 2,78 26 1,00 I5-1710,5-0,8
BETPHUBAHUA
I'imHa nnoTHasn h.96 2,70 25 0,6-1,75 9-1510,5-0,7
NHneBaTas
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I

o, . . - - -
: iubigg gpomiag fIL,L5 Sy 20 Ly I 0,4-C,5
TETL 0L an 2,93

CTiansa nipeuan 1,01 2yt 26 U,20 S 0,.5-0,0




IIpunioxenue 2. [Ipumep pacuera

Onpenenenune k03¢pGuUuMeHTa CTPYKTYPHOT0 0CJIa0JIeHUS U YAeJbHOI0 ClelJIeHUus MOpoja B
MaccuBe

Tak xak cBoiicTBa mopoj 3agaHbl Al 00pa3lOB MOPOA, UX HEOOXOIUMO MEPEeCYUTATh HA YCIOBUA
MaccHBa.

VYaenpHOE CIEMIEHHE - 3TO MPOYHOCTh IMOPOABI HAa CIABUT, TO €CTh MHUHUMAJIbHOE KacaTelbHOe
HaIpsDKEHUE, IIPU KOTOPOM IIPOUCXOJUT CMELICHUE OJJHON YaCTH ITIOPOJIbI 10 OTHOLIECHHUIO K APYTOM.

Humencusnocms mpewunosamocmu - 370 KOJIUYECTBO TPELIUH, MPUXOAIMIUXCS Ha | MOTOHHBIN MeTp

1

== -
MaccuBa ! , Tae [ . Cpe/IHee pacCTOSTHUE MEXAY TPEIIMHAMU BCEX CUCTEM, M.
KoaddumueHT cTpykTypHOT0 0CinabIeHrs] MOKHO ONPEISITUTh SMIUPUIECKON (popmystoit
. 1
Keo=
l+a*n(H *w@)
)

rae a - KO3 PUIMeHT, yYuThIBAIOMUKA TPOYHOCTh oOpasna (Co) u XapakTtep TperuHoBaToctu, H -
BBICOTA OTKOCA, JIJISl KOTOPOTO MIPOU3BOISATCS T€OMEXaHUICCKUE pacUeThl, M. | TMHUCTHIE HAHOCHI MOYKHO
CUMTATh MOHOJIUTHBIMHU, /T HUX Kco = 0,8 U crienyieHne uX B MACCUBE CHUIKACTCS HE3HAYUTEIBHO.

CrereHb CHIDKCHUS TPOYHOCTH XaPAKTEPHU3YETCsl BETMUNHON Ko PHIHEeHTa CTPYKTYpHOTO

Kr: =
oca0ieHus C , rie C, Co - ynenbHOE CLIETUICHUE TTOPOJ] B MACCHUBE U 00pa3iie COOTBETCTBEHHO,
MlIla. 3nas Kco, MOXHO BBIYMCITHTH TSI BCEX THIIOB CKATBHBIX TIOPOJ] MX yIEIHHOE CIICTUICHUE B MAaCCHBE
C = Kco * Co.
Ipunooicenue 1
Tabnuya 1

Koagpduyuenm cmpyxmyprnozco

Xapaxmepucmuxa nopooHo20 Maccuea
P P P ocrnabnenus Keo

Cion momHOCTEIO Oosiee 1 M. MimeeTcst olHa cucTeMa TPEIIyH.

0,9

Paccrosinue mexay TpemiuHamu Oosee 1,5.
Crnou momHOoCThIO OT 0,5 10 1 M. IMeeTcs He 6osiee IBYX CUCTEM 07
TpewmuH. PaccrosHue mexay tpemumHamu 1 — 1,5 M. '
Cnou momHocTsio 0T 0,5 10 1 M. IMeeTrcs Tpu — 4eThIpe CUCTEMBbI 05
TpeuH. Paccrostaue mexay TpemuHamu 0,5 — 1 m. '
Crou momHocTbio 710 0,5 M. FIMeeTcst 10 ecTH CUCTEM TPELUH. 03
Paccrostaue mexay TpeumHamu menee 0,5 M. '
Crou momHocTthio 710 0,3 M. FIMeeTcst Gosiee 11ecTu CUCTEM TPEIUH. 01-02
Paccrostnue mexnay TpeumHamu mexee 0,3 M. ' ’

Pe3ynbTaThl BBIYHMCICHUH MpeACTaBIEHbl B Ta0nuLe 3.

Tabnuua 3.

B o0pa3ue B MaccuBe

MOP OB Co @ 7 |l @ KeoC a@ |/
Iecuano-cnunucmoie omnoxcernus 0,03 (21 10,025 |- - 0,8 10,02/0/19 10,025

Cunvrno mpewunosamoie ckanrvnvle 11,433 10,034 0,24 4,17 10,04 0,49 3 30,3 /0,034

Cpedne mpewunosamie ckansnvie 1) 630 1003505 2.0 0.050.56 3 27.5/0,035

O6ocHoBaHue Yriia BHYTPCHHEro TPeHUA U YACJIbHOro BeCa nmopoJa B MaCCuBe



»

VYT051 BHYTpPEHHETO TPEHMSI TOPOJ “ s10 YroJl IPEIENbHOI0 PAaBHOBECHS, ITPU KOTOPOM OJIHA YacCTh
MOPOJbI OTHOCUTENIBHO JPYIOl HAXOJUTCS B PABHOBECUM MPH IMOJTHOM OTCYTCTBUH CLEIUIEHUS MEXIY
ATUMU YacTsIMH. J{J1s1 CHU)KEHUS BIUAHUS OIIMOKY B pacueTe CUJI TPEHUSs, KOTOpasi MOJKET MPUBECTHU K

o o )
34aBbIIICHUIO PACUCTHOU YCTOUMYHNBOCTHU OTKOCA, IPUHHUMAIOT BCIIMYUNHY tg ¢ BCCX THUIIOB IIOPOJ B pacu€Tax

Ha 10% HIKE: tg ¢ =09~ tg D OTKyJa

) .
¢ = arctg (0.9%tg ¥°).
yHeHBHBIﬁ BEC IIOpOLa ‘ B paBHOﬁ CTCIICHU OKAa3bIBACT BJIMAHKWEC HAa BEIMUYMHY KaK KaCaTCIbHBIX

(paspymIaroniux) CuI, Tak ¥ CUJI TPEHUS, TIOITOMY B pacyeTax MPUHUMACTCS =T

Pe3ynbrarhl pacueToB CBOMCTB MOPOJ B MACCUBE 3aHECEHBI B TaONIUILy 3.

KoaddummenT 3anaca yCTOWYMBOCTH - 3TO BEIIMYMHA, MTOKA3BIBAIONIAS OTHOCHTEIHLHOE MPEBBIIICHHIE
MIPOYHOCTH MacCHBa 10 CPABHEHMIO CO CABUTAIOIIMMUCS HAPsLKEHUAMU. 11 KapbepoB CO CPOKOM CITYKOBI
1o 25 net MoxkHo ipuHATh K3y=1,3, 60mee 25 net - K3y =1,4.

ITo ycnmoButo cpok cimy»ObI Kapbepa 25 neT, 3HauuT, K3y = 1,3.

Jlyist onipeniesieHrs yriia oTkoca 0opTa ¢ 3aIaHHBIM 3aI1aCOM UCTIOB3YIOT U3BECTHYIO 3aBUCUMOCTh H =
f (a), rne H - BricoTa oTKOCa, a = ero yromu, K3y = 1.

[TapameTpsl ompeaesTuM IO PaCUETHBIM MEXaHHYECKUM CBOMCTBAM:

c, = <
R3v ~0.51/1,3 = 0,39 MITa
@, = mﬂgﬁ

K3V _ arctg (tg 28,3°/1,3) = 22,5°

Pacuernas BricOoTa BCPTUKAJIBHOI'O OoOHaKEeHUS nopona:
2p [ ..o@,)
He, =L erg 45 -2 |
L 7 =(2%0,39/0,034) *otg (45° - (22,5° /2) = 34 m
H' = H / Hoo (= 360/35 = 10,59

D
Mo senmunne H'n *7 na rpauke OUCEHKO OMPEAENAEM YroJl YCTORUMBOTO 0TKoca & =35°,

Ha cxeMme nomnepedHoro ceueHus MECTOPOKACHUS CTPOUM PE3YIbTUPYIOIIYIO TUHUIO YCTOMUHUBOTO
oTKoca Gopra oz yriaom &,

3. [ToctpoeHue Hanboiee BEPOSATHOM JIMHUU CKOJIBKEHUS B IPOEKTHOM OOpTY

370 TeopeTndeckn 000CHOBAHHOE MOJIOKEHHUE MTOTIEPEYHOT0 CEUSHHSI TOBEPXHOCTH, TI0 KOTOPO
nedopMarus CABUra MopoJi 0TKOca BEPOsATHA B HAMOOJNbIIEH CTETIEHH, TO €CTh pacueTHasl BEIMUHHA
koa(uimenTa 3amnaca yCTOMUMBOCTH 110 HEH SIBISETCS MUHUMAJIBHOM.

Omnpenenum (pakTHUECKYIO BHICOTY BEPTUKATBLHOTO OOHAKEHUS YCPEIHEHHBIX TTOPOJI MAaCCHBA

¥

2 [, o 5 o
Hy=—ctg 45 -2 27051 [ 283%
2) _ 0034 7

4 =50m

¥

h e

Ha riny6bune Hgo oT BepxHel muomaaku 60pTa mpoBOIUM FOPHU3OHTAIBHYIO JTMHUIO.
W3 BepxHeil OGpOBKH OTKOCA OMYCTUM BEPTUKAJIbHBIN JTy4, KOTOPBIH SIBJIsIETCS TUHUEH HallpaBiIeHUs
HarOOJIBIIEr0 TJIABHOTO HAMIPSDKEHUS B TOUKE a, U3 KOTOPOI MPOBOAAT JIyd O[] YTIIOM C/IBUTA

Ly
IR

: |
=14 :

4 =45°-28,3°/2 = 30,85° k BepTHKaJIU. DTOT Yrojl SIBJISETCS MOCTOSHHON BETUUUHOM,
oTIpeNieNoNIeil B KaXKI0H TOUKe MacCHBa HAIpaBJIEHUE KacaTeIbHbIX HANPSDKEHUH (CABUTa) 1O

OTHOIICHHWIO K HAIIPpaBJICHUTIO HaMOOJIBIINX TJIABHBIX HaHpﬂ)KeHI/Iﬁ.



Cpennuii yroy1 HakJIOHa JYT'M JIMHUU CKOJIbYKEHUS

_a+e
- 7

2 =(35+28,3) /2= =31,65°.

Jo;

Beprukans U3 T. d moka3bIiBaeT BEpOSATHOE MOJI0KEHUE TPEIIMHBI OTPHIBA MPH Je(POpMALIUU OTKOCA.
Pa3zmep momanku fc Ha3pIBAIOT IMUPUHOM MPU3MBI CKOJIBKEHHSL.

INPAKTUYECKAS PABOTA Ne 4

TEMA

OmnpeneneHre NPOU3BOACTBEHHOW MOIIHOCTH MPEANPHITUS NPH KOMOWHUPOBAHHOH pa3paboTke
MECTOPOXKICHHUS

Hess u 32124 3aHATHS

Llens — 03HaKOMIICHHE C METOANKOM M NPHOOPETEeHNE HABBIKOB pacyeTa MPOM3BOICTBEHHON MOIIHOCTH
pyIHHKA.

3agaun:

- UI3YYUTHb MCTOJUKHU pacucTa IMPOU3BOACTBCHHO MOIIHOCTH PYJAHUKA, KapbEpa,

- YCTaHOBJICHHE INPOU3BOJCTBEHHOI MOIIHOCTH OTKPBITOI'O, OTKPBITO-NIOJ3EMHOTO M IOJ3EMHOTO
PYAHUKOB B 3aBUCUMOCTH OT FJIY6I/IHBI nepexoaa Ha OTKPBITO-IMIOA3CMHBIC TCXHOJIOTHH.

MeToauka BbINOJHEHHS] PA0OTHI

IIpon3BOACTBEHHYIO MOIIHOCTD MIJIM IPOU3BOAUTEIIBHOCTh TOPHBIX MPEATPUITHI IPUHATO BBIPAXKaATh B
TOHHAX JI0OOBIBAEMOTO TIOJIE3HOT0 UCKOmaeMoro B roj. [103ToMy ee uacTo Ha3bIBalOT r0JJOBOM JOOBIYEH.

["'onoBast npon3BOACTBEHHAS: MOIIIHOCTH (IPOU3BOAUTEIBLHOCTD) TOPHOTIO MPEANIPUSATHUS ABJISETCS OJTHUM
U3 BaXHEHWIMX mokaszaresned. OHa oOKas3blBaeT BIIMSHHUE, HA BCE OCHOBHBIE JIEMEHTHI cTposuierocs (u
JIEHCTBYIOIIET0) TOPHOTO MPEANPHUSATHS: HA pa3MEpbl CEUYCHHS, 00BbEM, KOHCTPYKLIUIO KaNUTAIBHBIX H
HOATOTOBUTENBHBIX BBIPAOOTOK, KOHCTPYKIHIO U pa3Mepbl TEXHUYECKUX M XO3IHCTBEHHBIX COOPYKEHHH U
3I[aHI/II>'I, TUIIbI, MOIIHOCTb M KOJMYCCTBO HCIIOJB3YCMbBIX T'OPHBIX MallWH, HA MacimTad BCIIOMOTaTeEIbHBIX
IIEXOB U CITyXO0, IPOU3BOAUTEIHLHOCTh 000TaTUTENbHBIX (PaOpHK, YHCIO paboUNX, HHKEHEPHO-TEXHHYECKHX
PabOTHUKOB U CITy’KaliX, 00BEM JKUIHUIIHOTO U KYJIbTYPHO-OBITOBOTO CTPOUTEILCTBA U JPYTHE.

OT ro10BOI MPOU3BOAUTENBHOCTH TOPHOTO MPEINPUATHS 3aBUCUT pa3Mep KalUTAIbHBIX BIOKECHUN Ha
€ro CTPOUTEIBCTBO, CEOECTOMMOCTh JOOBIUM MU MepepaloTKM 1 T MONE3HOr0 MCKONAeMoro, BeJMYHHA
NPUBEJCHHBIX 3aTpaT 3a rog M Ha | T A00bYM, BEIUMYMHA OXHMJAaeMoil (mojyyaemoil) npuObLIH,
3¢ (HEeKTUBHOCTD KalUTAIOBIOKEHUH, peHTA0EIbHOCTh U IPYTHe TEXHUKO-3KOHOMHYECKHUE MTOKA3aTeNH.

['omoBast MpOM3BOIUTENBHOCTh MOJ3EMHOIO PYAHUKA OMpEAENseTcs MO0 MHTEHCHUBHOCTH OTPAOOTKH
MECTOPOKICHHUS.

s kpymonaodaroujux MECTOpOXXICHUINA:

Az%.s.v.y.Ky.KM,T/FOI{, (1)

e S - cpeHss MIOMalh FOPH30HTATBLHOTO CEUeHHs PYAHOTO TeNa, M2, V-T010BOE MOHMKEHHE TOPHBIX
pa6ot, M (Tabn. 4.4); Y - oGbeMHBI Bec pyabl, /M3 K., K, - K09 QHUIMEHTBI, YUUTHIBAIOIIME MOLIHOCTD 1
yToJl HAKJIOHA 3aIeXkH. ; [, R - KO3 UIHEHTHI TOTEePh M pa3yO0KUBaHUS, 3aBUCSIINE OT IPHHATON CHCTEMBI
paspaboTku, gonu ex. (tabin. 4.3); R, MM, - KoopdurmenTs! NoTeph py/abl ¥ pasyO0KUBaHHA IPU OTPAOOTKE
OXPaHHBIX U OAPHEPHBIX LIEITUKOB, JIOJH €]I.

Tabnuna 1 - OpueHTHPOBOYHBIC 3HAUCHUS TOKa3aTeNlel U3BICUEHUS PYIbl IPU PA3IUYHBIX CUCTEMAaX
pa3paboTku

Knaccsl Cuctemsl pa3zpaboTku Koopuupenter, ro1m en.
MIOTEPh pa3y0oKUBaHUs
1. Cucremsl c|Cruromsas 0,15-0,2 0,05-0,07
€CTECTBEHHBIM KamepHo-cTon6oBas 0,15-0,2 0,05 -0,07
MOJIICp)KAaHUEM [ DTa)KHO-KaMepHast 0,1-0,15 0,1-0,15




OYHUCTHOTO [TogdTakHBIX MITPEKOB (OPTOB) 0,1-0,12 0,1-0,12
IPOCTPaHCTBA C marazuHupOBaHHEM 0,1-0,2 0,1-0,15*
C ocTaBKOMU Py/Ibl CHJION B3pPhIBa 0,2-0,25 0,05-0,07
2. C oOpymiennemM|ITaxHOTO OOpYIICHHS 0,1-0,2 0,1-0,2
pyn u|lTogaTaykHOrO 0OpYIICHHS 0,1-0,15 0,1-0,15
BMEILAIOIIINX CrnoeBoro oOpymieHus 0,02 - 0,05 0,02 - 0,05
opoJI CronboBas ¢ oOpyIeHueM 0,05-0,1 0,02 - 0,07
HAJICTAIONINX TTOPOJT
3. C|["'opu30HTAJIBHBIX CIIOEB € 3aKJIAJIKOM
uckycctBeHHbIM  (C OJIHOCIIONHOM BhieMKO# 1 3akmankoi| 0,03 - 0,05 0,05-0,07
Mo/IepKaHuEM Kamephas ¢ 3akmaakoi 0,03-0,05 0,08-0,1
OYHCTHOTO C pacrnopHO# Kpenbio 0,03 - 0,05 0,05-0,1
MIPOCTPAHCTBA 0,01 -0,05 0,03-0,07

* - MoIIHOCTh pyAHbIX TeI m = 0,8 — 1,5 M

Tabmuua 2 - ['0g0BOE MOHMKEHHE OYUCTHBIX paboOT

PyHas miomas, Bennumnna romgoBoro
5 IIOHIKEHUS
THIC. M OYHCTHBIX paboT, V, M
Ho 4 26 — 33
4-6 23-30
6-12 17 -25
12 -20 13-22
Csrimre 20 9-15

[TonpaBouHbIe KO3(DPHUIMEHTHI HA YTOJI TAJACHUS U MOIIHOCTD PYIHBIX TEJI IPHHUMATH 110 Ta0I. 4.5.
Ta6mmuma 3 - [TonnpaBounsie kodpdurmentol Ky u Ku

VYroin nagenus, | MomHOCTh pyIHOTO K
rpajayc y TeNna, M M

90 ] Ho 3 1
2 3

60 ] 3-5 1
0 2

45 ( 5-15 1
9 0

30 ( 15-25 0
8 8

Csbiite 25 0
,6

L1t 2copusonmanvHvix u nOJI020NAOAIOULUX MECTOPOXKICHUH IPOU3BOICTBEHHAS MOIIIHOCTh
ornpenensercs 1no Gopmyie

A=0@S[T1q1/S1+T20q2/So+ ... +Tk gk / Sk], T/ronx, 2

rie S — rOpH30HTaIbHAS PYAHAS TLUIOMAb, THIC. M2, (@ — KO3(MHUIMEHT UCIIONb30BAHMS PYIHOI
wiomaau MectropoxkaeHus (taoun. 4.6); Ti, T2, Tk — yaenbHblit Bec K-it cuctembl pa3paboTku B 001IeM
o0beMe ToOBIYH, TONH €11.; (1, (2, Ok — MPOU3BOUTEIHHOCTh OYUCTHOTO OJ0Ka Tipu k-if cucteme pazpaboTku
(15 - 200 TeIC. T/TON); S1, S2, Sk — TUTOMIAE OJIOKA WITH TIAHEITH, HAXOISIIMXCS B OYMCTHON BhIeMKe TpH k-it
cHCTeMe Pa3paboTKH, THIC. M2,

Tabnuna 3 3Hayenus koduiMeHTa UCTOIb30BaHUS PYIHOM IIIOIAIN

2 2
S, ThIC. M [0) S, TBIC. M [0)

5-10 0,35-0,27 100 - 200 0,12 - 0,09




10-20 0,27 -0,23 200 - 400 0,09 - 0,06
20 - 50 0,23-0,17 bousee 400 0,05
50 -100 0,17-0,12

OnpezneneHue NpeaBaApUTEILHOTO 3HAYCHUS IIPOU3BOAUTEIBHOCTHA Kapbepa Mo PYAE OCYIIECTBIISCTCS
TaKXe M0 KPUTEPHUIO TOI0OBOTO TTOHM)KEHHUS TOPHBIX paloT.

['070Basi MPOM3BOANTENBHOCTD Kaphepa Mo pyae Ap ThIC. M PACCUMTHIBAETCA MCXOAS M3 HPUHATOTO
3HAYeHUs CKOPOCTU YIIIyOKH Kapbepa, CpeAHEeW TOpPH30HTAIBHOW IUIOMIAH PYJHOTO Tejia Sp M paHee
BBIOPAaHHBIX 3HAYCHUH KOAD(DHUIIMEHTOB MOTEPh U pa3yO0KUBaAHUS

1-11
=S ©
3HaueHue, BHIPAXKEHHOE B THIC. M° IIEPEBOIAT B THIC. T M OKPYTIIAIOT JI0 COTEH ThiC. T. Tak Kak pyaHoe
TEJI0 NPaBHIIBHON (GOPMBI, TO CpeNHAsS FOPH30HTATbHAS IIOMAb PYIHOro Tena Sp (ThIC. M%) OmpeaenseTcs
o opmyre
S,=m,-L,
rze M. - TOPU30HTAIBbHAS MOIIHOCTh PYIHOTO Tena, M; L, — [yTiHa 1o MpOCTHpaHHIO PYAHOTO Teja, M.
Tabnuna 4 — 3HaueHHs CKOPOCTEH YriTyOKH Kapbepa

KoHTpo.IbHBIE 3HAYEHHA CKOPOCTel YIIVOKH Kapbepa (Handoabmie)
E 3ABOCHMOCTH 0T BMeCTHMOCTH KOBIIA 3KCKABATOPA

Vroa HanpaeIeHNA BaecTHMOCTE KOBIIA 3KCKABATOpa, M’
VIIVORIL
rpai. 3 8 10
30 11 15 14
45 13 18 16
60 15 20 18

[TpuHKMMaeTcs, 4TO HallpaBJIEHUE YIIIYOKH ClIeyeT BbIOMpaTh BJIOJIb JI€Ka4ero KOHTAKTa PyAHOro Tela
C BMEUIAIOIIUMU ITOPOaMH, TO Pu = Op.r.

Tax xe cymecTByeT Gpopmysa A ONpeaeseHNs MPOU3BOAUTEILHOCTH Kapbepa UCX0/1 U3 IPUHATOTO
3Ha4YeHUs1 CKOPOCTH YIIyOKH Kapbepa, 00beMa 3aracoB, BHICOTHI YCTYIIA.

A _Qh 1-17
p 1
H 1-P

y

(4)

rae Qy u Hy — 3amace! u BeicoTa ycTyna (CpeaHue);
T'ooosas npouszsooumenvrocms no eckpwviuie (Ag)
['010Bas MPOM3BOAMTENIBHOCTH KAPhepa 10 BCKPHIIIE Ay (THIC. M°) ONpeenseTcs o Gpopmysie
Ay = Ap - Ky ®)
T'o0osas npouzsooumenvrHocms kapvepa no coprou macce (Ar.)
["oioBast mpoM3BOAUTENBHOCTD Kapbepa 1o ropHoi Macce Ar.y (ThIC. M3) onpenensercs mo gopmyie:
Aem = Ap + Asg (6)
Pe3ynbraThl pacuera nponu3BOACTBEHHON MOIIHOCTH PY/AHUKA, Kapbepa BHOCATCS B TaOIUILy 5.
Tabmuna 5 — O6beMbl pyAbl U BCKPBIIIN B KOHTYpax Kapbepa pa3InyHON TITyOHHBI
H, ™ A, TBIC.T Ap, TBIC.T. AB, TBIC.T. Arm., TBIC.T.

BricoTa sTaxka mpuHUMAaeETCs MO mapaMeTpaM MPUHITOW CUCTEMBI pa3padboTku (Tadim. 7). Ilpu BeIOOpe
BBICOTHI TakKa YYUTHIBAIOT KOHKPETHBIE YCIOBUS MECTOpOKJAeHUs. Hanbonpime 3Ha4eHUs BBICOTHI dTa)xa
NPUHUMAIOT TPU OTPabOTKE KPYTOMAJAIOIMINX PYAHBIX Ted HEOOJBIIOW MOIIHOCTH, 3aJICTAlOIINX B
YCTOHYHMBBIX TIOPOJIAX.



BcekpeiTie W OATOTOBKA HJTaKed MOXET MPOU3BOJUTHCS MOTOPU30HTHO, C TMPUMEHEHHEM
KOHILIEHTPALMOHHBIX TOPU30HTOB WM SIPYCHO.

KoHlleHTpallnoHHbIE TOPU30HTHI IMO3BOJISIIOT YMEHBIIUTH OO0BEM M CTOMMOCTH IPOBEACHHS
KalUTaJIbHBIX BBIPAOOTOK, COKPATUTh BPEMSI BCKPBITHS U MOATOTOBKH 10 CPABHEHHUIO C STAXKHBIM, CHU3HUTD
3aTpaThl HA TPAHCIIOPT, MOAbeM. KOHIICHTpAIMOHHBIE TOPU30HTHI 000PYAYIOT Yepe3 Kaxkabie 2 — 4 dTaxa.

Tabnuna 7 - BeicoTa 3Ta)ka MpH pa3Iu4HbIX CUCTEMaxX pa3padoTKu

Crcrema paspaboTku bes npomexxyroynoro | C mpoMexyTOUYHbIM
TOPHU30HTA TOPU30HTOM

[ToTonKOyCTyIHAs U CIUIOIIHAS 60 60 - 80
C pacropHOM Kpenbio
DTa)kHO-KaMepHasi 60 - 100 80 - 150
[TompTakHBIX MITPEKOB (OPTOB) 50-100 -
C Mara3smuHUPOBAHUEM PYJIbI 40 - 75 60 - 100
["opu3oHTaIbHBIC (HAKIOHHBIE) CIION 50 60 - 80
C 3aKJIAJIKOU
CrnoeBoe oOpymicHue 60 -
[TompTaxknoe oOpynieHue 80 -
DTakHOE 00pyIIEeHUE 80-100 -

Heo0Oxonnmo 117151 Baliix KOHKPETHBIX YCIOBUM BHIOPATh BBICOTY ATa)a.

OdopMmienue oTyeTa MHAMBUAYAJIBHOIO 3aJaHUS

JlanHble, MOJTy4YeHHBbIE NPHU pacueTe A Pa3IMYHOrO 3HAYEHHUs TNIYOWHBI Mepexoja Ha OTKPHITO-
IIOA3€MHBIC TCXHOJIOTHH HpOI/I3BOI[CTB€HHOI>'I MOIIIHOCTHU 3aHOCATCA B Ta6111/111y 2. Tlo JaHHBIM Ta6JII/IIII)I
CTposiTCs TpaduvecKre 3aBUCUMOCTH COOTBETCTBYIOIIMX TOKa3aTesiel OT IIyOMHBI Mepexoa Ha OTKPBITO-
NOJ3€MHBIE TEXHOJIOTHH. [lenaeTcst BEIBOA O pe3ysibTaTax paboThl.

IMNPAKTUYECKAS PABOTA Ne 5

TEMA

Omnpenenenre 00beMOB pyJibl U BMELIAIOIINX OPOJI B KOHTYPE Kapbepa U OTKPBITO-TIO3EMHOIO spyca
(mepexoTHOM 30HBI), IAXTHBIX 3aM1aCOB PYJIbl, a TAKXKE 3al1aCOB MeTajyla B KOHTypaX OTKPBITOr0, OTKPHITO-
MOJI3EMHOTO M MOJ3EMHOr0 SIPyCOB U CPOKOB Pa3pabOTKM COOTBETCTBYIOLIMX 3allacOB B COOTBETCTBUH C
3a/laHHOM NTPOU3BOIUTENBHOCTBIO PYAHHKA.

ean v 3aga4u 3aHATHS

Ilenp — O3HaKOMJIEHHE C METOJMKOW W MpHOOpEeTeHHEe HABBIKOB pacueTa 0ObEMOB ITYCTHIX IMOPOL,
3armacoB py/Abl ¥ METaUla B KOHTypax Kapbepa, OTKPbITO-TIOA3EMHOTO sipyca, OJI3€MHOT'0 pyIHHUKA.

3agaun:

- onpejenieHne 00beMOB KapbepHOU BBIEMKH, ITYCTHIX TIOPOJI M PY/Ibl B KOHTYpE Kapbepa

- IIOJICYET Cpe/iHero ko3 duimeHTa BCKPHIIIN B 3aBUCMOCTH OT TNTyOMHBI Kapbepa;

- ONpEJEJIEHNE 3allacoB PY/bl U METAJUIOB JJI KaXXJA0ro COCO00B KOMOMHUPOBAHHOW pa3pabOTKH B
(GYHKLIUU OT IITyOHHBI IIEpeXoia Ha OTKPBITO-MOJ3€MHbIE TEXHOJIOTUH;

- YCTaHOBJIEHHE CPOKOB (YHKIHMOHMPOBAHMS OTKPBITOTO, OTKPBITO-NOJA3EMHOIO U TOA3EMHOTO
PYAHHMKOB B 3aBUCUMOCTH OT INTyOMHBI IIEpeX0/ia Ha OTKPBITO-TI0A3EMHbIE TEXHOJIOTHH.

MeToauka BbINOJHEHUS] pad0ThI

O6mwem kapwepa (W) onpexnensiercs:

P s
W = A, * B, * H, + 0.5H2 * + =
tga, 3

I'ne ax — yron otkoca 60pToB Kapbepa, rpal.; P — mepumerp nHa Kapbepa, M.
3anachl py/ibl B KOHType Kapbepa ZO'F, T

Hl?/tgzak



(HK - HHaH)
sina

'€ pp — IIIOTHOCTh PY/BI, T/M>; 0L — yTOJI MajieHUs 3aJIeKH, TPajl.

O6beM BCKPBIIIHBIX Pa60T Wik (M°) paBeH:

ZOFP — pmerIp

70rP
VVBCK =W —
Pp
3anacel pyibl B OTKPBITO-TIOJ3€MHOM SIPYCE:
Hong
7018 ,mean-_
sina
3anacel py/ibl, 100BIBAEMOM IMO3EMHBIM CITOCOOOM:
2P _ ppmLy,Hy,
sina

KonuuecTBo pynHoit Macchl, MOCTyHaroIie Ha oOoraiieHue U3 Kapbepa, OTKPbITO-TIOA3EMHOTO spyca,

MMOA3CEMHOI'0 pyJHHKA:
(1 _ HOFP,OHH,HFP)
VOFP,OHH,]'IFP — ZOFP,OHH,HFP

(1 — POFP,OHH,HFP)

e [IOTPOMLIIP o pOTPOIBLITP _ porepy i pasy6okuBaHHE IPH OTKPBITHIX TOpHBIX pabotax (OI'P),

otkpbITo-noa3eMubIX (OITS) n moazemusix (I11'P) reorexnonorusx.
3amacel MeTayia B PyAHOH Macce, TOOBITOM M3 Kapbepa, OTKPBITO-TIOI3EMHOTO Spyca, MOA3EMHOTO
PY/AHHKA:
MOTPONANIP — 7OMPOMAMIP 4 g 4 (1 — [JOTP,ONANIPY
CogepxaHue MeTauia B pyIHON Macce Kapbepa, OTKPBITO-IIOA3EMHOIO Spyca, MOA3EMHOI0 PyIHUKA

OIPCACIIACTCA KaK:
MOFP,OHH,HFP
BOFP,OHH,HFP —
7 OrP,0IIA,IIT'P

CpOK OTpa6OTKI/I 3aMacoB OTKPLITBIMU, OTKPBITO-ITOJA3CMHBIMHA U ITOA3CMHBIMU I'OPHBIMU pa6OTaMI/II
VOFP,OHH,HFP

TOFP,OHH,HFP —

AOFP,OHH,HFP

— HPOU3BOAUTCIIBHOCTE KapbC€pa, OTKPLITO-MMOJA3CMHOI0 dApycCa U IMOA3EMHOI'0 pyJdHHUKA,
T/roa. PacueT npon3BoacTBEHHOH MOIIHOCTH PyAHMKa npousBoauTcs B [IpakTtuueckom 3aganuu Ned.
OTtHoueHne 00bEMOB BCKPBIIIHBIX MMOPOJ B KOHTYypax Kapbepa K COOTBETCTBYIOIIMM 3amacam pyzbl
ompeienseT cpeHuit SKCILTyaTaMOHHBIX KO (HUIMEHT BCKpHIIIH (M%/T).
Kk — Weck
BCK ZO]"P
PesynbTathl pacueTra cpelHEro SKCIyaTallnOHHOro K03 pUIMeHTa BCKPBIIIN 171 pa3IMuHOU TITyOuHBI
Kapbepa 3aHocsTcs B Tabnuiy 1.

AOFP,OHSI JITP

Tabnuna 1 — O6beMbl pyAbl U BCKPBIIIN B KOHTYPax Kapbepa pa3InyHON TITyOUHBI
H, m W, m° ZO" 1 W, M Waer, M Kgck, M%/T
H'"1+50

B cootBercTBHM C JaHHBIMU TaOMUIIBI | CTposATCS rpaduvecKkre 3aBUCUMOCTH KO GHUIIMEHTa BCKPBIIIN
OT TIyOHMHBI Kapbepa. PacueTr 3amacoB pyzabl, MeTajula, CPOKOB OTPa0OTKM 3alacoB Kapbepa, OTKPBITO-
MIOA3EMHOTO SIPyCa, MOJ3EMHOI0 PyIHUKA IIPOU3BOJUTCS B 3aBUCUMOCTH OT TEKYIIEH BBICOTBI IIEPEX0Ja Ha
OTKPBITO-TIO/I3eMHBIH sipyc. Pe3ynbTaTsl pacyera 3aHocATCS B TaOIUILy 2.



B cooTBeTcTBUM ¢ TaHHBIMHU TAOIUIIBI 2 CTPOSATCS TpadUuecKue 3aBUCUMOCTH 3aI1acoB PYAbl U MeTajia
B KOHTYPaX OTKPBITBIX, OTKPHITO-TIOJ3€MHBIX M MOA3EMHBIX PabOT U CPOKOB OTPaOOTKH COOTBETCTBYIOLIUX
3aracoB B 3aBUCUMOCTH OT INIyOWHBI IEPEX0/a Ha OTKPHITO-TIOA3EMHbIE TEXHOIOTHH.

Tabnuna 2 — 3anacel pyabl, METaJljla U COOTBETCTBYIOIINE CPOKU UX U3BJICYEHUS OTKPBITBIMU, OTKPBITO-
NOJ3€MHBIMU U IOJ3€MHBIMU TEXHOJIOTHSIMHU IIPU Pa3IMYHON TITyOMHE Tepexo/a Ha OTKPHITO-TOA3EMHbBIE
TEXHOJIOTHH.

ITokazarenu VY c11.0003H. H'"1+50
OO6beM pyjibl 110 STanam pa3paboTku, T | ZOF
ZOH}I
ZIITP
3amnacel MeTaIa o sTanam paspaborku, | MO'P
T MOHH
MITP
O6beM pyaHoi Maccel 1o 9tamam | VOIT
pa3paboTKu, T \/Ort
/TP
Cozepxanue MeTamia B pyaHoii macce, | BOTF
%0 BOHF{
BT
OrP
Cpoku 3KcIITyaTaluu sipycosB, JIET T
TOHF{
TP

OdopMmienue oTyeTa MHAMBUAYAJIBHOIO 3aJaHUS

Pe3ynbTaThl pacueTra cpeiHero 3KCIulyaTallMOHHOro K03 duimenTa BCKphIIIN 3aHOCATCs B Ta0nuny 1.
[To maHHBIM TaOIUIBI CTPOUTCS TpaduUuecKasi 3aBUCHMOCTD KO PHUIIMEHTAa BCKPBIIIHN OT TIIyOUHBI ITepexo/a
Ha OTKPBITO-TI0A3€MHbIE TEXHOJIOTUH.

JlaHHbIe, TOJXYYEeHHBIE TPU pacyeTe IJIsl Pa3IMyHOrO 3HAYEHUS TIYOMHBI IEepexoja Ha OTKPBITO-
HOJ3€MHbIE TEXHOJIOTUH 00BEMOB PY/Ibl, PYHOM Macchl, 3a11aCOB MeTajlla, CPETHETO COJepKAHUS MeTaliia B
pyIHOI Macce U CpoKOB (YHKIIMOHHPOBAHMS Kapbepa, 3aHocsTcs B Tabmuny 2. Ilo maHHBIM TaOuuiibl
CTpOSTCS TpapuuecKue 3aBUCUMOCTH COOTBETCTBYIOLIMX MOKa3aTeei OT IiyOMHBI Iepexo/ia Ha OTKPBITO-
MOJI3€MHbIE TEXHOJIOTUU. [lenaercs BBIBOJ O pe3ynbTaTtax paboThl.

IMPAKTUYECKOE 3ATAHUE Ne6

TEMA

[Toncyer sKcmlyaTallMOHHBIX 3aTpaT Ha KOMOMHUPOBAaHHYIO pa3padOTKy MECTOpPOXKICHHUS B
3aBUCHUMOCTH OT TTTyOHHBI ITePeX0/ia Ha OTKPHITO-TIOJI3€MHYIO TEXHOJIOTHIO.

ean u 3apa4u 3a1aHUS

[{enb — nmpuoOpeTeHrne HaBBIKOB MOICYETa SKCILTyaTallMOHHBIX U OOIINX 3aTpaT Ha KOMOWHHUPOBAHHYIO
pa3paboTKy MECTOPOXICHHUS C Y4eTOM ymiepda OT MOTeph W pa3syOOKUBaHHUS PYABI M SKOJIOTUIECKHUX
TIJIATEXKEH.

3agauu:

- OIpeJIeNIeHNe YKCIUTYaTaI[MOHHBIX 3aTpaT Ha KOMOMHUPOBAHHYIO Pa3pabOTKy MECTOPOKICHHUS;

- pacuet ymiepba oT moTeph 1 pazyO0KUBaHM PYABI IO CIoco0am pa3paboTKH;

- ONpeJeNieHne COBOKYITHBIX 3aTpaT Ha KOMOWHUPOBAHHYIO pa3pabOTKy MECTOPOXKIEHHUS C YUETOM
yiiep0a oT MoTeph U pa3yOO0KUBaHUS PYAbl U SKOJOTUYECKUX IIIaTeXKel;

- IOCTPOCHUE TPaPUIECKIX 3aBUCUMOCTEN IKCILTyaTallMOHHBIX 3aTpaT HAa OCBOCHHUE MECTOPOKICHUS
N YOCJIBbHBIX PacxoagoB Ha 1 T u3BIEKaeMoro Meramia OT FJIY6I/IHBI nepexoga Ha OTKPBITO-IIOA3CMHYIO
Te0TEXHOJIOTHIO.

MeToaunka pacuera



OKcIUTyaTallMOHHBIE  3aTpaThl IO  crocobaM pa3pabOoTKH  MECTOPOXKACHUS KOMOMHHUPOBAHHOM
TeO0TEXHOJIOTHEH ONPEAeNIIOTCS IO SMIIMPUIECKUM 3aBUCHMOCTSIM (1-3):
3ap. = Cop Vorp
3np. = Cap Voms
3np. = Chb Virp
Ilpu pacueme >Kcniyamayuonnvlx 3ampam  yoenivHvle dKcnayamayuonuvie s3ampamel  (C)
npuxumaromes no pesyromamam paciema Ilpaxmuyeckoi pabomuor Ne2 , a N — no pezynsmamam paciema
Ipaxmuueckoii pabomur No5.
Pacuem ywepba om nomepv u paszyoodicusanus pyosl no cnocobam paspabomku npoussooumcs no
dopmynam (V):
- om nomepy (11)
(- PR
(1 — TIOTP) K

(1—PIHYCRPA

(1 _ HO]‘[H) * VOl'[FI
(1 —PIRYCRLP
(1 — TP

yore = ore I(0,2944HK +324) —

yond — roni [(0,029HOnﬂ +417,8) —

yure — qpire l(O,OOBSHK + 497,8) — * Virrp

- om pa3zyboxcusanus (P)

VPP = POTP[COTP + (0,2944H, + 324)(1 — II°™) (1 — PO™)] « ¥},
ypi# = pomi[cOi 4 (0,029Hog + 417,8) (1 — MO (1 — PO ] « Vg
yprP = PP [P + (0,0083Hyrp + 497,8) (1 — TP (1 — PIPY ]« Vypp

Yposenv nomepwv u pazybooicueanus npunams 6 mom dxce pazmepe, umo u 6 Ilpaxmuueckoii pabome Ne5

DKOJOTHYECKHE MIATeKU PACCUUTHIBAIOTCS UCXOS U3 IIATHI 32 pa3MeEllIeHne BO BHEIIHEM oTBajie 1m3
nopos — 46,5 py0. IIpu pazMenienry nopo1 BO BHyTPEHHEM OTBaJIE IIPU CUCTEMaX pPa3padOTKH ¢ BHYTPEHHUM
0TBaJI0OOPA30BaHMEM IJIaTa 3a pa3MeEIIeHHe OTXO/I0B He OepeTcs.

CoBOKymnHBIE 3aTpaThl Ha OCBOCHHE MECTOPOXKICHHS KOMOWHUPOBAHHOM T€OTEXHOJIOTHEH
OTIpeNIeNIAI0TCS 0 (OpMyTIaM:

30rP — 3A0_gf_> + 30TP 4 yOrP 4 ygrp + ore
BOHH — 321;1)5-1 + 38HH + ygl_[ﬂ + ygﬂﬂ + BOHH
3P — BEH’ + 30TP 4 ylIrP 4 ygrp 4 nre

3arpatrhl Ha 0OOralieHne MOJIE3HOr0 HCKOMaeMoro (30) pacCUUTHIBAIOTCS 10 (popMyIie:

3,=C,V
C, = 140 * 0,98* % 0,98°  1,003#

I'oe A — mowHocmy 2opnooobviearowezo npeonpuamus, man. m.; C — coodepoicanue nonie3Hozo
uckonaemozo 6 pyonot macce, %, § — 8b1x00 Konyenmpama, %

[To pesynpraTaM pacueTa MaccMBa JaHHBIX SKCIUTYyaTallMOHHBIX 3aTpaT CTPOSATCS TIpaduyueckue
3aBHCHMOCTH COBOKYITHBIX 3aTpaT Ha KOMOMHHUPOBAHHYIO pa3pabOTKy MECTOPOXKIEHHS C YUETOM yiiepoa oT
HOTeph U Pa3yO0KUBaHUS PYJIbl, @ TAKXKE IKOJOTMUECKUX IIaTexel oT rimyounsl nepexosaa Ha OIS u no
IKCTpeMyMy (DYHKIIUH ONpeAemsieTcs ONTUMAlIbHAs TITyOWHA TTepexoa.

3areM pacCUMTHIBAIOTCS YAEIbHBIE SKCIUTyaTallHOHHBIE 3aTparbl Ha 1 T OaJaHCOBBIX 3amacoB
mectopoxaeHus: Ci, py0./T u 3atpathl Ha | T u3BiIekaemoro meramia Cp, py0./T B 3aBUCUMOCTH OT TITYOHUHBI
nepexoia Ha OTKPBITO-TIOJI3eMHbIE TeXHOJIOTUH. [0 pe3ynbTraTaM pacdyeToB CTPOSTCS COOTBETCTBYIOLIUE
3aBHCHMOCTH, Ha OCHOBAaHHU KOTOPBIX OIpEACIsIeTCS paloHalbHAs TIyOMHAa Tepexoaa Ha OTKPBITO-
MO3€MHbBIE TEXHOJIOTHH.

Odopmnenue oruera

PesynbraThl pacuera COBOKYIHBIX M YJENbHBIX 3aTpaT Ha KOMOMHHUPOBAHHYIO pa3paboTKy
MECTOPOKICHHS C YUETOM yliepOa OT MoTeph U pa3yOOKWBaHUS PYIbI, 8 TAKKE IKOJOTHUECKUX TUIATeKEH
JUI pa3IMyHOM IIIyOMHBI Kapbepa 3aHocaTcs B Tabmuiy. [1o maHHBIM TaOmuIbl cTposTCS Tpaduueckue



3aBHCHMOCTH OOIIMX W YJAENBHBIX 3aTpar B pacuere Ha | T pyIabl ¥ MeTaaia B 3aBHCHMMOCTH OT TJTyOMHBI
nepexoaga Ha OTKPBITO-ITOA3EMHYIO TEXHOJIOTUIO.

Tabnuia — O6beMbI Py/Ibl U BCKPBIIIH B KOHTYPaxX Kapbepa pasInyHON TIyOUHBI
H,m 30611, p 30rp Soms 3r[rp Cy, pY6/T Co, pY6/T
H"+50

AHanu3 rpagUYecKuX 3aBUCUMOCTEH TO3BOJISIET ONPEISIUTh PAMOHAILHYIO TIYOWHY Mepexoja Ha
OTKPBITO-TIOI3EMHYIO TeXHOJIOTHI0. OJTHAKO, CIIeIyET OTMETUTD, YTO TP MTOCTPOSHUH TAHHBIX 3aBUCUMOCTEH
He OBUIM YYTCHBl KamUTAJbHBIE 3aTPaThl HA CTPOUTEIBCTBO PYJHUKOB W TIEPHUOJ OIKCIUTyaTalluu
MecTopoxacHus. [ToaTomy st 6osiee KOPPEKTHOM OIICHKH palliOHAIBHOM TITyOUHBI Iepexo0/ia Ha OTKPBITO-
MOJI3EMHBIH CITOCO0 TOOBIYM C YY€TOM BHIIICTIEPEUUCICHHBIX (DAKTOPOB HEOOXOAMMO BBIITOJIHUTH 33JaHHE TI0
TeMe Neb.

INPAKTUYECKAS PABOTA Ne 7
Tema
Onpenenenne KamuTadbHBIX 3aTpaT W oOmero Jgoxoia Ha pa3paboTKy MECTOPOXKIEHUS
KOMOWHHPOBAHHBIM CITOCOOOM M BBIOOp BapwaHTa KOMOWHUPOBAHHOW pa3pabOTKH C y4ETOM CPOKOB
OCBOEHMS 3aI1aCOB.

I_[e.m, — HpI/IO6peTCHI/IC HAaBBIKOB I10 OIIPCACIICHUIO KalIMTAaJIbHBIX, O6I_HI/IX 3aTpaT U COBOKYITHOT'O JOXO0a
OT OCBOCHU MCCTOPOKIACHUSA

3apaum:

- ONpe/ieIeHNe KalUTaJIbHbIX 3aTPaT Ha Pa3pabOoTKy MECTOPOKICHHUS KOMOUHUPOBAHHBIM CIIOCOOOM;

- pacyer 00IIEero COMOCTaBUMOTO J0X0/a HA KOMOMHUPOBAHHYIO Pa3pabOTKy MECTOPOXKICHHS,;

- OIpeJesieHHe YAEIbHOIO CONOCTaBUMOrO J0X0jAa Ha | T OanaHCOBBIX 3amacoB pyabl U 1T
M3BJIEKAEMOT'0 METAJLIA,

- TOCTPOEHHE 3aBUCUMOCTEH OOIIero M yIeNbHOro J0X0Ja MpU KOMOMHHUPOBAHHOW pa3paboTke
MECTOPOXKAECHHSI OT IIIyOMHBI ITEpeX0/ia Ha OTKPHITO-TIO3EMHYIO TEXHOJIOTHIO;

- BBIOOp BapuaHTa KOMOMHHMPOBAHHOW pa3pabOTKM (COBMECTHOHM, MOCIENOBATENBbHOM OTKPBITO-
MOJI36MHOM WJIM MOJI3EMHON-OTKPBITON) C yU€TOM CPOKOB OCBOCHMSI MECTOPOKICHUS

MeTtoaunka pacuyera
KanuranpHble 3aTpaThl OTKPHITOTO CIOC00a pa3pabOTKH OMpeIestoTCs:
orp — orpe
Ko'P = VVHaHC/:[.p.

20e Wyau—macca nanocoe 6 KoHmypax kapvepa, m, Cﬂo_l;f — cebecmoumocmu 8bleMKU HAHOCO8 , pyO/m

KanuransHble 3aTpaTbl Ha CTPOUTEIBCTBO OTKPBITO-TIOJ3EMHOTO SIpyca BKIIIOUYAIOTCS B KallMTAJIbHBIE
3aTpaThl MOA3EMHOIO Crocoda OCBOCHHMS MECTOPOXKAEHUS, TaK Kak Npu Ao00brde 3amacoB pynasl OILA
CTPOUTENIBCTBO BCEX HEOOXOJIUMBIX TOPHO-KAUTAIBHBIX BBIPAOOTOK OCYILECTBIISETCS CHIIAMHU MO/I3€MHOTO
pyIHHKA:

5867
K'P = 1,25 %« 31(10,7 +

nrp

(Hnrp + Homg)

J1oxo/1, MmosTydaeMblii TIPY OCBOCHHH 3allaCcOB MECTOPOXKICHUS, OMPEACIIACTCS UCXOII U3 CTOMMOCTH
JOOBITOTO METAJIIA 33 BBIYETOM 3aTpaTt Ha JOOBIYY MOJE3HOIO HCKOMAeMOTO:
Zl — (MOFP _|_ MOHH _|_ MHFp)LlK — 306LLL
Ioe I — yena Im xonyenmpama, pyo/m
L = Lsa KsKy



TI'oe L]s — bupocesas yennocms nonesno2o komnonenma, $/m; K8 - kypc oonnapa, py6./$; Ky — oons
20pHO-0002amumenvHo2o npeonpusmus 8 yewe memasia (0,65)

VY nenbHbll 10X01 HAa 1 T U3BIEKAEMOTO METAJJIa ONIPEACIAETCS:
Nyp = 1, — Socm
yA K Meorp + Mona 4 \unrp
B 3aBucumocTH OT rTyOMHBI IEpexo/ia Ha OTKPBITO-TIOA3EMHBIH SIPYC OMPEAEIISIOTCS 00IIUe 3aTpaThl U
O6I_HI/II71 JO0XO04 AJId KaXXKJO0I'0 3HA4YCHUA FHY6I/IHBI Kapbepa. ITo IMOCTPOCHHBIM l"pa(bI/ILIeCKI/IM 3aBUCHUMOCTAM
COBOKYIIHBIX 3aTpaT U O0XO0Ja OIPCACIIAOTCA COOTBCTCTBYIOIIMEC OINTHUMAJIbHBIC 3HAYCHHA, KOTOPBLIC H
YKa3bIBalOT Ha pallUOHAJIbHYIO FJ'IY6I/IHy nepexoaa Ha OTKPBITO-IIOA3EMHBIC TEXHOJIOTHH.

Odopmienue oTuera o padore

Pe3ynpTaThl pacuera COBOKYIHBIX 3aTpaT U A0X0/a OT OCBOEHUS MECTOPOKIEHU KOMOMHUPOBAHHBIM
CIOCOOOM M COOTBETCTBYIOIIHME yJelbHbIe 3HaueHHsI Ha 1T OanaHCOBBIX 3amacoB W Ha | T M3BIEKAEMOTO
MeTaJjula Ha BCeX dTanax oTpabOTKH 3a11acoOB MECTOPOXKAECHUS B QYHKIMHU OT INTyOHHBI Iepexo/ia Ha OTKPBITO-
MOJ3€MHBIE TEXHOJIOTUH 3aHOCATCS B Tabmuiy. [1o maHHBIM TaOnuIel CTposATcs rpadudeckue 3aBUCHMOCTH
COBOKYIIHBIX M YZI€JIbHBIX 3aTPaT U JJOXOJa OT INIyOMHBI Iepexo/ia Ha OTKPHITO-I10A3EMHBIH cr1oco0.
Tabmuua — O6beMBbl pyZIbl ¥ BCKPHIIIN B KOHTYpaxX Kapbepa pa3IndHON TITyOUHEI

H,m o6, py6 Zobui, T Mo0ui, T Hyn, pyo/T
H"+50

ITo pE3yjibTaTaM BBIITOJHCHHBIX pacd€TOB U HOCTpOGHI/If/'I, CBCACHHBIX B O6HII/II71 OTUYCT, ACJIa€TCA BBIBOJ
00 00J1aCTH PalMOHATIBHOTO MIPUMEHEHHS OTKPBITHIX, OTKPHITO-TIOA3EMHBIX U MOJI3€MHBIX TEXHOJIOTUH NpH
pa3paboTKe MECTOPOKACHUN KOMOMHUPOBAHHBIM CIIOCOOOM.



