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1. Ilopaook eévinoinenus Kypcoeozo npoekma

[TpoeKkT BBIMOJIHAETCS CTyIEHTaMH IPHU KOHCYJIbTAlUU PYKOBOAMTENS MPOCKTHUPOBAHUS -
npenonaasarens kadenps "IlogzeMHas pa3paboTka MECTOPOXKICHUN IMOJIE3HBIX MCKOMAaeMbIX'" B
4achl, MPEAYCMOTPEHHbBIE PaCIUCAHUEM KOHCYJIbTAIUH.

Jns crynentoB, aktuBHO yyactByloumx ¢ CHO u HaydHbIX HCCIEOBaHUSX Kadeapsl,
KYPCOBOH MPOCKT MOKET ObITh 3aMEHEH HCCIICOBATEIBCKON padboToil. Tema u mporpamma Takon
pabots! yrBepxkaaercs kadenpoit [IPMIIU o npencraBnenuto pykoBoautens HUP.

3aKOHUYEHHBIN B YCTAHOBJICHHBIN y4eOHBIM Ipad)KOM CPOK, KYpCOBOM MPOEKT MPOBEPSET-
Csl pyKOBOJMTENEM U JIOMYyCKAaeTcs K 3aliuTe mnepea komuccueil Ha kadeape. [lo pesynbraram
3alUTHI JAeTCs OIICHKA MPOCKTY.

[Ipu BBIMOSHEHUU KYpPCOBOTO MPOEKTAa HEOOXOAMMO HCIOJIb30BaTh HOBEHINE JOCTHKE-
HUSl TOPHOM HAYKHU U TEXHHUKH, YUUTHIBaTh TPEOOBAaHUS K MOJ3EMHON pa3pabOTKe C TOUKHU 3pe-
HUsl 6€30MaCHOCTH, OXPaHbl HEAP U OKPYKAIOLIEH Cpebl.

2. Obvem u opopmnenue Kypcogo2o npoekma

KypcoBoii npoekT cocTouT U3 rpaduyeckoil 4acTu U pacue€THO-MOSCHUTEIbHON 3alIUCKU.

PacueTHO-nOsiICHUTEIbHAS 3aIIUCKA 110 00BEMY JOJKHA COCTaBIATh 25 - 30 cTp. pykomnuc-
HOT'O TEKCTa.

W3noxeHune 3amnucku KpaTtkoe u sicHoe. [lepByro cTpaHuIly npeAcTaBiseT JUCT C 3alaHueM
Ha KypCOBOW IPOEKT, a Ha MOCJIEIHEH - MPUBOJUTCS CIUCOK MCIOJIb30BAHHOM JUTEpaTyphl, HA
KOTOPYIO C/I€JIaHbl CCbUIKH B TEKCTE, CTABUTCS MOANUCH CTYAEHTA C JaTOW OKOHYAHUS MIPOCKTH-
pOBaHusl.

HaunmeHoBaHue pa3zienoB IO TEME MPOEeKTa, UX 00bEMbI U MOCIEI0BATEIbHOCTh U3JI0Ke-
HUS JIOJDKHBI COOTBETCTBOBATH PEKOMEHIALMAM HACTOSIUX METOAMYECKHMX ykazaHuil. JlrobGoe
peleHyue, IPUHUMAeMOe CTYJJCHTOM, JO0JKHO ObITh 000CHOBAaHO TEXHUYECKH, a IPU HEOOX01u-
MOCTH U 5KOHOMHYECKU CO CCbUIKOM Ha COOTBETCTBYIOLIYIO JUTEPATYPY WIM MPAKTHKY MO/I3EM-
HBIX PYJAHHUKOB.

[TosicHuTenpHas 3aMMUcKa JOJKHA COlEpKaTh CIEAYIOUINE Pa3/ieibl U MOIPpa3/Iebl:

Beenenue.

1. UcxonHble faHHBIE A7 TPOEKTHPOBAHUS.

2. OcHOBHBIE TapaMETPbI PyIHUKA.

2.1. Bri6op crniocoba pa3paboTKu U ONpezeseHHe TPAHUIbl MEXKAY OTKPBITBIMU M TOA3EM-
HBIMHU paboTaMHu.

2.2. Pa3Mepsl U 3amacsl pyJHUYHOTO MOJIS.

2.3. I[Ipon3BoACTBEHHAS. MOLITHOCTh U CPOK CYILIECTBOBAHUS PYJHHKA.

2.4. TIpoekTHbIe pelIeHUs] MO BBICOTE ATa)ka, CUCTEM pa3pabOTKH, TUIY MOJ3EMHOI0
TPaHCIOPTA, JAEJICHUIO0 TOPU30HTOB HA OCHOBHBIE U BCIIOMOTaTesIbHbIE.

2.5. [IpoexTrpoBanue crnoco0a NOArOTOBKA MECTOPOXKICHHUSI U KOHCTPYKIIMU OTKATOYHOTO
TOPHU30HTA.

3. Pa3zpaboTka KOHKYpHUPYIOUIMX BapUaHTOB BCKPBITHSL.

3.1. BeiOop BapHaHTOB BCKPBITHS.

3.2. O60cHOBaHUE THIIA, YMCIIA, HA3HAUEHHS BCKPHIBAIOIIUX BBIPAOOTOK, CXEMBI UX pacIio-
JIOXKEHHUS.

3.3. Bribop obopyaoBaHusi MOAbEMa, OKOJIOCTBOJIBHBIX JIBOPOB, MOJ3EMHBIX JPOOUIBHBIX
KOMIIJIEKCOB, TOBEPXHOCTHOT'O TPAHCIIOPTA.

4. TeXHUKO-9KOHOMHUYECKasl OLIEHKa BapUAHTOB.

4.1. Pacyer 00bEMOB TOpHO-KAMUTAIBHBIX, CTPOUTEILHO-MOHTAXXHBIX Pa0dOT M KaluTallb-
HBIX 3aTpart M0 BapHaHTaM.

4.2. KanenapHbli IUIaH CTPOUTENBCTBA PYIHUKA.
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4.3. PacyeT roJIoBbIX AKCIUTyaTallMOHHBIX 3aTpar.

4.4, DKOHOMHYECKOE CPAaBHEHHE BapHAHTOB M BBIOOP CITOCOOA BCKPBITHS.

3aKkroueHue

Cnucok UCnoIb30BaHHBIX HCTOYHUKOB.

B nosicHutenbHOM 3amucke MPUBOATCS CXEMbl CPAaBHUBAEMbIX BapUAHTOB BCKPBITHS, BbI-
MOJITHEHHBIC Ha MIJITUMETpoBoi Oymare popmarom 210 x 310 mmum 310 x 420 MM nu Ha JIHCTax
dbopmara A3 moOCpeACTBOM MPOrpaMMHBIX NPOoayKToB «AutoCAD», «Kommacy, a Takke cOoOoT-
BETCTBYIOIIME UM KaJIeHIapHbIE IJIaHBI CTPOUTENIHCTBA.

B 3akiroueHun nenaroTcs KpaTKHE BBIBOJBI, OLEHKA Pe3yJabTaToB pabOThl, MPUHATHIX B
MPOEKTE PEIICHUH.

I'padpuaeckast yacTh BBIMOTHSACTCA B Kapanaame corjacHo npabmwiaM ECK/I u comepxurt:

TPU MPOEKIMH CXEMbI BCKPBITUs MecTopokiaeHus B macmrabde 1:1000 wim 1:2000; Ha
IUTaHE U pa3pe3ax JAO0JHKHA ObITh OKa3aHa TpaHulla CIBUKEHUS TIOPOI;

CEUEHHS OCHOBHBIX U BCIIOMOTaTeNbHBIX BCKPHIBAIOIIMX BbIpaOOTOK B Maciitade 1:50;

IJTaH OKOJIOCTBOJILHOTO JIBOPA.

3. Ilocnedosamenvrhocms pewienus 3a0a4u no 6vlH60Py CROCOOA 6CKPLIMUA MECHIOPOIHCOCHUSA

[Ipy NpPOEKTHUPOBAHUU TOPHOPYAHBIX MPEANPUATHNA BHIOOP paAlMOHAIBLHOTO Crocoda
BCKPBITHSI MECTOPOKICHUS OCYIIECTBIISIETCS METO/IOM BapUAHTOB.

Jl71st 5TOro BHaYajie HaMEYaroTCsl BO3MOXKHBIC M HE JIUIICHHBIE TEXHHYECKOTO CMbICIA AJIs
MPUMEHEHUS B KOHKPETHO PacCMAaTPUBAEMBIX YCIOBHUSAX CIOCOOBI BCKPBITHS MECTOPOXKIICHUSI.
[Tpu >TOM MMeeT 3HaYeHHUE THUIl TJIaBHOW BCKPBIBAIOIIECH BHIPAOOTKH U MECTO €€ PACIIONIOKEHHS
M0 OTHOLIEHHUIO 3JIEMEHTOB 3alleTaHus PYJHOTO Tena (CO CTOPOHBI JIEKAYEero UM BUCSYEro 00-
KOB, BO (hj1aHre, EHTpaIbHOE, IEHTPATbHO-OTHECEHHOE, HAKJIOHHBIN HIIM BEPTUKAJIbHBINA CTBOJL,
HITOJIbHS, KOMOMHAIUS BCKPBIBAIOIINX BBIPAOOTOK H T. 11.).

W3 gncna BO3MOXKHBIX CIIOCOOOB BCKPBITHS BBHIOUPAIOTCS IBA-TPH HauOoJEe MOAXOAAIINE
JUTSL 33JJaHHBIX YCJIOBUM, PYKOBOJICTBYSCH MPU ATOM OOIIMMHU CBOMCTBAMH paccMaTpPUBAEMBIX
CIO0COOOB BCKPBITHS U CTENIEHBIO UX COOTBETCTBUS 33/1aHHBIM YCIIOBUSIM.

HazHnaueHrie BO3MOXKHBIX JJI1 CPAaBHUTEIBHOTO HCCIEAOBAaHUS BAPUAHTOB BCKPBITHS SBIISI-
€TCsl BECbMa OTBETCTBEHHBIM JIEHCTBHEM B METOJIUKE PEILICHUs paCCMaTpUBAEMOM 3a/1au.

st oToOpaHHBIX BapHAaHTOB YCTaHABIMBAETCS YHCIIO, pa3Mepbl, popMa, TUIONIAb MOoTe-
PEYHOTO CeUeHUsS M pa3Mephbl BCKPHIBAIOIINX BHIPAOOTOK B 3aBUCHMOCTH OT MPOU3BOIUTEIHHO-
CTH IaxThl (TJaBHBIC W BCIIOMOTATENbHBIE CTBOJIBI IIAXT, MITOJIHHH, KBEPIJIArd, OKOJIOCTBOIb-
HBIE BEIPAOOTKH H T. 11.).

[To xaxxmomy OoTOOpaHHOMY BapHaHTY MOJCUYUTHIBAIOTCS MO YKPYIMHEHHBIM IMOKa3aTelsM
00BEMBI TOPHO-KAMUTATIBHBIX PadOT, KAMUTAIbHBIE 3aTPAThl U HKCILTyaTaI[MOHHBIE PACXOJbl Ha
BECh CPOK Pa3pabOTKU MECTOPOKICHHUS.

B pesynbrare cpaBHEeHUs MOTYYSHHBIX JaHHBIX YCTaHABIUBAETCs HamboJjee 1enecooopas-
HBIH CITOCO0 M0 IKOHOMUYECKUM, TEXHUYECKUM M OPTaHU3allMOHHBIM KPUTEPHSIM.

4. Obocnosanue 0CHOBHBIX RPOU3BOOCHEEHHBIX RAPAMEMPOE PYOHUKA
4.1. I'eonozuueckan XapaKmepucmuKa MecmopoicoeHus

B navane mosicHUTEIbHON 3allMCKU MMPUBOAUTCA KpaTKad TOPHO-ICOJIOrnuecKad u rugpo-
TCOJIOrHYICCKas XapaKTCPUCTHKA MECTOPOKACHUA COTJIACHO 3aJaHHUIO Ha MMPOCKTUPOBAHUC, CBC-
JACHHA O BHAC ITOJIC3HOIO0 MCKOIIaEMOIo (bOpMC " DJICMCHTAX 3aJICTAHUA PYAHBIX TCII (‘{I/ICHO n
MOIIIHOCTB PYAHBIX TCJI, YT'OJI IIAACHHU, JJIMHA 110 ITPOCTUPAHULO, FHY6I/IHa 3aJICraHuA, MOIITHOCTb
HaHOCOB, BO,Z[OO6I/IJ'ILHOCTL, I_ICHHOCTB), (I)I/I3I/IKO-MCX3HI/I‘-IGCKI/IC CBOMCTBaA pya U BMCHIAKOIIUX
nopon (HpO‘{HOCTB, KOB(i)(I)I/ILII/IeHT Pa3pPLIXJICHUSA, YCTOIZHHBOCTL, HCHHOCTDb PYHA, XapaKTCpUCTU-
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Ka MOBEPXHOCTH | perbeda u ap.).
YTrbl cCABMIKEHUS TTOPOJT TpUBEAeHBI B Ta0m. 4.1 u puc. 4.1.

Tabmnuua 4.1
VYTIIbI CABHKCHHMSI IIOPOJT P TIOJTHOM MOAPa00OTKE

I'pymma mopon (ko- | Ilog- | Yrommage- | Yrom ciBrmke-
3¢ UIIEHT KpeTo- | IPYINa | HUsl pYAHBIX |  HEA, TPagyc
CTH Teln

Opo) arpagyc | & | B |7 B,

1 0-45 55 |45 |55 -

<5 2 46-75 55 (40| - 140

3 76-90 55 |45] - 140

1 0-45 60 |50 |60 | -

5+8 2 46-60 60 |40 |60 | -

3 61-75 60 (40| - |50

4 76-90 60 (45| - |50

1 0-45 65 |50 |65 -

>8 2 46-60 65 |45 |65 -

3 61-75 65 (45| - |50

4 76-90 65 |50 ] - |50

Yrabel cIBUKEHHS B HAaHOCAaX M BBIBECTPCHHLIX KOPCHHBIX IMOPOAax IMPUHUMAIOT PaBHBIMH
40-50°.

a) 1 i | I-T

I TR S R D R R
A &

6)

PR T S Y L T T g

\

} S
Puc. 4.1 Vbl caBrkeHus IOPOJI MTPH MOJTHON TOApaboTKe MpH yriax maaeHus (o)
3anexu: a) 6osee yriioB CABMKEHUS; 0) MEHEee YTTIOB CIBUKEHUS

4.2. Buibop cnocoba pazpabomku u onpeoeyieHue 2paHuy
MexHcOy OmKpbImMblMU U NOO3EMHBIMU padomamu

B 3aBucuMOCTH OT rOpPHO-TE€OJIOTUYECKUX YCIOBHM MECTOPOXKIACHHE MOKET ObITh OTpado-
TaHO OTKPBITHIM CIOCOOOM (TIpy HEOOJNBIION IIyOWHE 3ajieraHusi), MOJA3eMHbBIM (TIpU OOJBIION
ri1yOvHE 3aJieraHus), OTKPhITO-MIOJI3EMHBIM (BEPXHSS YacThb — OTKPBITBIM CIIOCOOOM, HUKHSS —
MOA3€MHBIM).

[Tpu 060CHOBaHMM TOTO MJIM MHOTO CIlOco0a pa3pabOTKU MECTOPOKIEHHS BO3MOXKHBI JBa
cllydasl B 3aBUCUMOCTH OT YIJIa aJCHUS 3aJIEXKHU.

[TepBbIif — MECTOPOXKIEHUE TOPU3OHTAIBHOE WM ToJsiorosaneratomee. Onpexaensercs 1e-
71€eco00pa3HOCTh OAHOIO U3 CIIOCOOOB pa3pabOTKU.
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[TonzemHubIi cioco0 pa3pabOTKU MPUMEHSIOT MIPH BBITOJIHEHUHU YCIOBHS:
H/m > Ky (4.1)

rae H — MOIIHOCTh TOPHBIX MOPOJI HAJl PyIHBIM TEJIOM; M — BePTUKAJIbHAsI MOIIHOCTh PYIHOTO
tena; Krp - rppaHndHbIil K03 GUIMEeHT BCKpbiiu (Tadi. 4.2).

Tabnuma 4.2.
I'parnusbIil ko3 QdrmmerT Bekpomu Krp
Tun pyzast IPU MOIITHOCTH PYAHOTO Tena (M)
Ho 25 Bonee 25
UEpHBIX METAJIIOB 7-8 8-10
IIBETHBIX METAJIOB 10-12 12 -15

Bropoii ciyuait — MecTopoXaeHHe HaKJIOHHOE WK KpyTonanaatouiee. [Ipeaensuas rimyonHa
Kapbepa onpezensercs rpadhudeckuM METOA0M WIIH aHATUTHYECKHUM.

AHaJIUTHYECKUM METOJIOM MpeJelbHas IyOuHa Kapbepa UIU KapbepoB HECKOIbKUX 3a-
JeKel MOKET OBITh OllpeieieHa Isl OAHOPOHOTO PYIHOTO Teja 1o ¢popmyre:

=M CaCup o, (42)
ctgyg +Ctgy, Cey

rae Mr - TOPU30HTANbHAs MOLIHOCTD 3AJISKH, M; Yg,Yy - YIJIBI OTKOca OOpPTOB Kapbepa 110 BU-
csueMy U JiexadeMy 6okam, rpaiyc (yg = 40 — 45° vy, =35 -40°% Cg, C, - 3arparsl Ha 1 M3
BCKPBINIHBIX paboT MO KOPEHHBIM ToposiaM 1 Hanocam: (C, = 1,5 - 3,5 ye/m®, C, =1-25
y.e/M%); h, - MOLIHOCTb HAHOCOB, M.

3anachl HUXKE NPEENIbHON TIyOMHBI Kapbepa MOAJIEKAT U3BJICUEHHUIO MOJ3EMHBIM CIIOCO-
oom.

4.3. Iloocuem npomvluiieHHbIX 3aNACO8 PyObl

[TpoMbInIeHHBIE 3aMachl, MOJUIekKaIINe OTPA0OTKE MOI3EMHBIM CIIOCOOOM, OIMpPENESIOTCS
MyTeM HUCKJIIOUEHUs U3 OalaHCOBBIX YAaCTH 3alacoB, OTPa0aThIBAEMBIX OTKPBITBIM CIIOCOOOM U
OCTaBJISIEMBIX B OXPAaHHBIX U OAPbEPHBIX LIETUKAX.

Ipomvluinennvle 3anacbl Mecmopodxcoenus — 3TO 4acThb OalaHCOBBIX 3alacoB, KOTOpas

IPeIyCMOTpPEHa K 0TpabOTKe MIaHAMU TOPHBIX padoT.

BenuunHa npoMBIIIIEHHBIX 3a11aCOB 3aBUCUT OT Pa3MEPOB MECTOPOKACHUS U MOXKET OBITh
paccumTaHa 1o ciIeayromum GopMynam:
— JUIsl TOPU30HTAJIBHOTO MECTOPOXKICHHSL:

Q=Smpy, (4.3)
— IJI HAKJIOHHBIX U KPYTOIIaJaromux MCCTOpO)K)IeHHP'IZ
_ LH mpp , T, (44)
sina

e S — IIoNIaah MECTOPOKIEHHS, M2, M — HOPMaJIbHAS MOIIHOCTh PYIHOTO Tela, M; Pp — TIIOT-
HOCTB PyJBI B MaccuBe, T/M°, L — JuimHa pyHOTO Tena Mo HpocTHpaHmio, M; H — BepTukanbHas
BBICOTA PYJIHOTO TeJa, M; 0L — YToJl aJIeHUs PYAHOIO Tena, Tpaj.

3anacel, o IIeXkKAIHEe OTPAOOTKE TIOI3EMHBIM CIIOCOOOM, OTIPENEIISIOTCS IO opMyIie:

QUZ(Q_QOTKP_ QH)5 T, (45)



rae  Qup - 3aIachl MECTOPOXKIEHUS, OTPA0ATHIBAEMBIE OTKPBITHIM CIIOCOOOM, T;Q,, - 3amachl

PYZbl, OCTaBJIsieMble B OXPAHHBIX U OapbepHBIX IIEUKAX, T.
4.4. Ilpou3zeoocmeennas MOWHOCHMb U CPOK CYULECMB08AHUA PYOHUKA

[Ipon3BOACTBEHHAsE MOUIHOCTH MPEANPHUATHS 3aBUCUT OT TOPHBIX BO3MOXXHOCTEH [4]:
MOp(}OIOruH, pa3MepoB MECTOPOKICHHS, BEJICUMHBI 3al1aCOB, YCIOBUN 3aJIETaHHsI MECTOPOXKIEC-
HUSl, TEXHOJIOTUU U OPTaHU3AIMH TOPHBIX paloT.

['ogoBast mpou3BOACTBEHHAS MOIIHOCTh PYIHUKA [0 TOPHBIM BO3MOXKHOCTSIM A MpH yriie
najeHus pyaHbix Tea 6omee 30° onpenensercs o popmyse

A =VK K, K, K4Srvi_—n , T/Toq, (4.6)
-p

IJie V — CPEIHET0I0BOC TOHIKEHUE ypoBHS BeieMKkH, M; K1, K2, K3 u K4 — monpaBounbie K03¢)-
(ULIHMEHTHl K BEIMYUHE TOJOBOTO MOHMKEHUSI B COOTBETCTBUH C yIilaMH MaJCHHs, MOITHOCTHIO
PYIHBIX 3ajieXel, TPUMEHSEMbIMUA CHCTEMaMHu pa3pa0O0TKU U YHCIOM JTAXKEH, HAXOIAIINXCS
OJIHOBPEMEHHO B OTpabOTKe; Sy — CpemHsisl TOPU3OHTAIBHAS PYAHAS TUIOMIAb ITaXa, M Y —
IJIOTHOCTh PY/bL, /™3 1 1 P —COOTBETCTBEHHO KOA((UIIMEHTHI MIOTEPh M Pa3yOOKUBAHUS PYIbI
npu ee J00bIve.

Cpennero1oBoe MOHUKEHUE YPOBHS BBHIEMKH 3aBHCHUT OT CPEIHEW TOPU3OHTAIBHON PY/I-
HOM IUIOIIa N dTaxka:

L m=L M (4.7

A 118 B R 118 O

1€ Lun — JUIMHA [IAXTHOTO MOJIA 110 IPOCTUPAHUIO, M; My — TOPU3OHTAIIbHAS MOILHOCTb PYJIHO-

ro Tena, M; M — HopMaJibHAasi MOIIIHOCTh PYJIHOTO T€JIa, M; 0L — YToJl NaJeHUs PYAHOIO Tena, rpaj.

OTa 3aBUCUMOCTb BBIPA)KAETCS CIEAYIOLIUM 00pa3oM:

S,, ThIC. M? Mesnee 5 5-12 12-25 Bouee 25
V, M/TOJ, 30 30-25 25-22 15
[MonpaBouHslii ko3 duient K1 onpenesnsiercs yrioM najaeHus pyIHOTO Tena o
o, rpan 90 60 45 30
K 1,2 1,0 0,9 0,8

[TonnpaBounsIil k03 Punrent Kz onpenensiercs MOIHOCTBIO PYIHOTO TEJa:

m, m <3 3-5 5-15 15-25 >25
K> 13 1,2 1,0 0,8 0,6

B 3aBucMMOCTH OT IMpUMEHSAEMBIX CUCTEM pa3pabOTKH MonpaBoyHbIi koddduiueHt Ks u
OpPUEHTHPOBOUHBIE MOKa3aTenu norepsb 11 u pasydboxxuBanus pyasl P uMeroT criemyromue 3Hade-
HUS:

Cucrema pa3padoTku Ks I, nosm en. P, nosu en.

C OTKpBITBIM BBIPAOOTaHHBIM
MPOCTPAHCTBOM 0€3 BBICMKH
LIEJTUKOB 1,0 0,3-0,5 0,05-0,1
C OTKpBITBIM BBIPAOOTAHHBIM

MNpOCTPAHCTBOM  C BBICMKO



LIEJINKOB 1,0 0,08-0,12 0,12-0,15
C mMarasuHHpPOBaHUEM 1,0 0,05-0,1 0,1-0,15
C kperieHHEM 0,9 0,05-0,07 0,05-0,1
C 3akmaakoit 0,8 0,02-0,05 0,05-0,1
Co cnoeBsIM 00pyIIeHHEM 0,8 0,03-0,05 0,05-0,07
C 3TaXHBIM 00pyIICHHUEM 1,0 0,1-0,15 0,15-0,2
C mopTaXXHEIM 00pyIICHHEM 1,0 0,07-0,15 0,07-0,15

[TonmpaBounsiii koddurnment K4 omnpenensercs unciaom staxkeid N,, HAXOIAMUXCSA B OJ-

HOBPEMEHHOM 0TpaboTKe:

N, 1 2 >3
K4 1,0 1,2-15 15-1,7

JUiss TOPU3OHTAIBHBIX W TOJOTONAJAIONIMX MECTOPOXKICHUH MPOU3BOJCTBEHHAS MOIII-
HOCTB OTIpeIeNsieTcs Mo Gpopmyre

A=¢S[T1q1/S1+ T202/ Szt ... +Tk gk / Sk], T/rog, (4.8)
rae S — ropusoHTaNbHAS PYAHAS MIOIMIAIb, THIC. M2, (¢ — KOA((GUIMEHT MCHOJIB30BAHUS PYIHOIM
wiomaau MecropoxaeHus (tadmn. 4.6); Ti, T2, Tk — yaenbHsbiii Bec K-it cuctembl pa3paboTKu B
obmeM o06beme T00bIYH, T0JIU €11.; 1, (2, Jk — IPOU3BOAUTEIBHOCTh OUYUCTHOTO OJIoKa mipu k-
cucteMe pa3paboTKH (pacueT OCYMIECTBIAETCS Mcxons u3 npousBoautensHoctu [1/IM Tlpuio-

xkenue 2); S1, Sp, Sk — momiaae 610Ka WK MaHEIH, HaXOSIIUXCS B OYMCTHOM BhIeMKe Tipu K-it
cHCTeMe Pa3pabOTKH, THIC. M2,

Tabnuua 4.6.
3HaveHust KO3 PUIMEHTa UCTIONB30BAHUS PYIHOM ILIOIIAIN
S, ThiC. M? 0 S, ThiC. 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

HpI/I OTpa60TKe HECKOJIBKHUX PYAHBIX TCJI MPOU3BOAUTCIIbBHOCTL pPYAHUKA COCTABUT CYMMY
BCCX PYAHBIX TCJI 3aJIeKe.

ITocne pacydcTa FOI[OBOI\/’I IMPOU3BOAUTCIIbHOCTU PYAHUKA TOJTYUCHHOC 3HAYCHUC OKPYTIISAIOT
A0 ACCATKOB ThICAY TOHH U OIIPCACIIAIOT CPOK CYHICCTBOBAHUA PYAHHUKA

T= (Qn (1'H)/(1'P))/A + tpa3 + tsar, JIET, (49)

rae taotaar. BpeMs Ha pa3BUTHUE U 3aTyXxaHue pabot (1o 2-3 rona).

C y4eToM MOCTOSIHHOTO Pa3BUTHUS TEXHUKHU U TEXHOJIOTUH MO/I3€MHOM pa3paboTku HeoO-
XOJIMMO TpeaycMaTpUBaTh pa3paboTKy KPyTOMaJaoINX U HAKJIOHHBIX MECTOPOXKIECHUI ¢
OOJIBIINM CPOKOM IKCIUTyaTallii B HECKOJIBKO odepeieil. BeanunHbl epBoii U MOCIEIYIOMHX
ouepeiel BCKPBITHS HaXOATCS UCXO/ U3 HE0OXO0AUMOT0 CPOKa MOTalleHUs KalluTalbHBIX
BJIOKEHUI Ha CTPOUTEIHCTBO MAXTHBIX CTBOJIOB, I'OJIOBOTO IMOHIKEHHSI OYMCTHON BBIEMKHU U3
pacuera cpoka paboThl KaxJ0i ouepean B TeueHue 20 — 25 ner.

Taxum 0Opa3oM, MpH MOITYUYEHHH PACYETOM CPOKa CYIIECTBOBAHUS pyaHHKA Oojee 25 et
NepBOHAYAJILHO BCKPBIBAIOT 3aMachl HAa TITyOMHY BCKPBITUS MIEPBON CTYMEHHU Beryn IO CPOKY ee
ciry0b1 B penenax 20-25 net:



Hi=A 20 ... 25)/ (Sep 1), M,

(4.10)

rae A — nmpou3BOJCTBEHHAs MOLTHOCTh PYAHUKA, T/TOJ; Scp — CPEAHSISI TOPU30HTATbHAS

TJIOMA/b PYIHBIX TeN, M2, ¥ - 0OBEMHBIH Bec Py/Ibl, T/M .

4.5. Ilpoexmmuuvle pewienus no evicome Imaxca, Cucmeme pa3padomKku, muny noovema

u mpancnopma, OeleHUIo 2OPpU3OHMO6 HA OCHOB6HbBIE U 6CnOMOZamelbHble

BBI60py BAapHaHTOB BCKPBITUA, UX CPAaBHCHUIO I10 TCXHUKO-3KOHOMUYCCKHUM I10KA3aTCIIsIM

IpeIecTBYeT 0OOCHOBaHHE U MIPUHSATHE PsAa MPOCKTHBIX PEIICHUH 10!

- pe)KUMY pabOThI IAXTHI;
- BBICOTE 3Ta)Ka U OTMETOK T'OPU30HTOB,;

- ICJICHUIO TOPHU30HTOB HA OCHOBHBIC M IIPOMEKYTOYHBIC,

- C1OCcO0y MOJrOTOBKU TOPU30HTOB;

- cucTemMam pa3paboTKu;

- I0I3€MHOMY TPaHCIOPTY;

- croco0am U CXeMbl IPOBETPUBAHHS.

B coorBerctBun ¢ BHTII 13-2-93 npomomkuTenbHOCTh pabodeil HeAenu TpyAsIIuXCs

MPUHUMATD: Ha MOJI3eMHBIX paboTax - 36 4;

Ha MOBEPXHOCTHU (KpOME TOPSYHMX U BPEIHBIX 11eX0B) - 40 u.

Yucno pabouux AHEH B HeJele A BCeX KaTeropui TpyASIIuXCcs - 5 .

Pexum pa6OTbI PyYAHHKA B H606XO,Z[I/IMBIX ClIydasX yBA3BIBATH C PCIKUMOM pa6OTBI obora-

TUTENbHON (aOpUKH UK APYTUX MOTpeOUTENei pybl.

[Tpu npoeKkTHpOBaHUH, KaK MPABUIIO, IPUHUMATD:

qrcno pabounx AHei B roay- 305;
qrcio pabovyrnx CMEH B CYTKH - 3;
B TOM YHCJIC TI0 BbIJAUE PYIbI - 2;
POJOKUTEILHOCTD padoveil CMEHBI - 6 4.

OTCTYHJ'ICHI/IH OT YKAa3aHHOTI'O pCKUuMa 00OCHOBEIBAThH B IIPOCKTC.

BeicoTa 3Taxka MpUHUMAETCS TI0 MapaMeTpaM MPUHATOH CHCTeMbl pa3paboTku (Tadi. 4.7).
[Tpu BBIOOpPE BBICOTHI ATakKa YUUTHIBAIOT KOHKPETHBIE YCIOBUS MecTopoxkaeHus. Hanbonbime
3HAUEHUS BBICOTHI dTa)Ka MPUHUMAIOT TIPU OTPAOOTKE KPYTOMAJAIONIUX PYIHBIX TEN HEOOIBIIION

MOIIIHOCTH, 3aJICTal0IIUX B YCTOI\/'I"II/IBLIX noponax.

BCKpLITI/Ie U IIOJITOTOBKA 3TAXKEH MOXKET MMPOU3BOJAUTHCS IMOTOPU3OHTHO, C MIPUMCHCHUCM

KOHIIEHTPALMOHHBIX TOPU30HTOB HIIU sIpycHO (puc. 4.2).

KOHI.[CHTpaI_[I/IOHHBIe TOPHU30HTHI TO3BOJIAIFOT YMCHBIIIUTD 00bEM U CTOUMOCTD MMPOBCACHUA
KaIltMTaJIbHBIX BLIpa6OTOK, COKPATHUTb BPCMA BCKPBLITHA WU IOATOTOBKHU IO CPABHCHUIO C JTAXK-
HBbIM, CHU3UTH 3aTpaThbl Ha TPAHCIOPT, MOABEM. KOHLICHTpaI_II/IOHHLIC TOPHU30HTHI O60pyI[YIOT

qyepes Kaxkable 2 — 4 dTaxa.

Tabnuua 4.7- BeicoTa 3Taxa Mpu pa3InuHbIX CHCTeMaX pa3paboTKu

Cucrema pa3paboTku BricoTa aTaxa
DTakHO-KaMepHast 60 - 100
[Toa3TaXHBIX MITPEKOB (OPTOB) 60 - 100
C Mara3uHHPOBAaHHUEM PYIbI 50-70
["opuzoHTaNBHBIE (HAKIOHHEIE) CIION 60
C 3aKJIaIKOH
CroeBoe oOpymieHHe 60
[MomaTaxkHOE 00OpyHIeHHE 75
DtaxxHoe 0OpymIeHue 80

HpI/I SAPYCHOM BCKPBITHUU HNPOMCIKYTOUYHBIC TOPU3OHTHI IMOATOTABJIUBAIOT M3 IMOJICBBIX HUIIN

PYAHBIX HAKJIOHHBIX CbC310B.

KoHIIEeHTpallMOHHBIM TOPU30HT 000PYAYIOT Yepe3 Kaxble 2 - 4 3Taxa.

9
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Puc. 4.2 [lopsiok BCKPBITHS M TOATOTOBKHU ATa)e: | - MOATaXHBIN;
Il — koHueHTpaunoHHbIMu ropuzontamu; 111 — spycHbIit:
a) - ¢ yriayoKoii cTBona; 0) - ¢ MPOXOAKON CTBOJIA HA MOJIHYIO TITyOUHY)

[Ipu pacnonokeHuH HOATOTOBUTEIBHBIX BBIPAOOTOK PYKOBOACTBYIOTCS CIIEIYIOIIUMH
HOJI0KEHHSIMU.

1. Pa3paboTrka 000cOOIEHHO 3aJleralonX PYAHBIX TEJ MajloW M CpeIHEed MOIIHOCTH C
KPYTHIM M HaKJIOHHBIM IaJICHHEM OOBIYHO TPEOYeT MPOXOAKH TOJIFKO IITPEKOB U MHOTa HE0O-
XOAMMBIX JJISl SKCIUTYyaTallHOHHOM pa3BeIKH KOPOTKHX OPTOB M KBepuuiaros. [Tpu manoii mom-
HOCTH JKWJI IITPEK MPOXOAAT, KaK MPaBUIIO, 1Mo Kuie. Ha pyaHBIX Tenax cpeaHell MOIIHOCTH,
0COOCHHO IPH IEHHBIX PYyAaX, MPOXOIAT MOJEBBIE IITPEKH, T.K. OTPA0OTKA OCTABIIEMBIX PYII-
HBIX HAJIITPEKOBBIX LEIUKOB CONPSDKEHA C TOBBIIICHHBIMH TOTEpsMH pyabl. Kpome Toro,
YCIIOBHSL MTOJ/ICPYKAHUS TIOJIEBBIX LITPEKOB OJaronpusiTHee, YeM PYyIHBIX, U UX HPOIIE UCIIOJIb-
30BaTh B KAU€CTBE BEHTHISLIUOHHBIX MPU OTPAOOTKE CIEAYIOIIEro 3Taxa.

OO6b14HO MU pa3paboTKe 000COOIECHHO 3aJeTaroIInuX PYIHBIX TeJl Maloi U cpeaHel Moll-
HOCTH TMPUMEHSIOT MPOCThIE CIOCOOBI MOJATOTOBKH, OCYILECTBISIEMbIE OAHOTUITHBIMUA BhIpPAOOT-
KaMH, B OCHOBHOM IITpekamu. [Ipu pa3paboTke rpynibl pyIHBIX Tel, HAIPUMEpP, CBUTHI KU
WIA HECKOJNBKUX PYIHBIX JIMH3, CX€Ma IMOJTOTOBKM OTKaTOYHOIO T'OPHU30HTA 3aBUCUT OT KOH-
KPETHOT'O PACIIONIOKEHHs PYIHBIX T€Jl Ha JAHHOM T'OPU30HTE U MOKET ObITh MPOCTOM MM KOM-
OMHHUPOBAaHHOM.

2. Ilpu pa3paboTKe KpYTONaJAIOUINX PYIHBIX Te€J OOJIBLION MOIIHOCTH B OOJBIIMHCTBE
CllyyaeB MPOXOJAT IOJIEBbIE OTKAaTOYHbIE IITPEKU. B ropHOpYIHOHN MpaKkTHKe MPUMEHSIOT JIBE
CXEMBbI OPTOBOM MOJTOTOBKH C MOJIEBBIMU OTKAaTOUYHBIMU LITPEKaMHU B JiexkaueM OOKy (pexe cxe-
MY C TYMMKOBBIMH OpTaMH M Yallle CXeMY CO BTOPBIM IITPEKOM Y BUCSIUYEro OOKa ¢ COEMHUTEINb-
HBIMH OpPTaMH U KOJIBIIEBOH OTKAaTKOM). MIHOTa MpUMEHSIOT M MOJArOTOBKY MapasllelbHbIMU
HITpeKaMH OOBIYHO C KOJIBIIEBBIM JIBXKEHHEM TpaHCHopTa. [Ipu KoIbIeBBIX cXeMax MOATOTOBKH
yao0Hee U MpoIlle OPraHu30BaTh JABMKEHHE COCTABOB Ha OTKATOYHOM ropu3oHTe. Bee crocoOsl
MOJATOTOBKH KPYTOINAJAIOIIUX MOIIHBIX MECTOPOXAECHUN OTHOCATCS K KOMOMHHPOBAHHBIM, T.K.
OCYIIECTBIISIOTCS PA3HOTUITHBIMH BBIPA0OTKAMU - IITPEKaMU U OPTaMHU.

[ToneBble OTKATOYHBIC IMITPEKU PACIIONATAOT B TIOPOAAX BUCSIYETO WIIM JIeXadero Ooka 3a
30HOU CIIBM)KEHUSI OT HIIKEIIEKAIIIETO0 TOPU30HTA C y4eTOM OepMbl Oe30macHOCTH pazMepoMm | =
5-6 m (puc. 4.3).

3. Pynubie 3anexu ropu30HTANIBHOTO 3aJIeTaHus M CJIA0OHAKIIOHHBIE TIOJITOTABIUBAIOTCS K
no0bIYe Pa30MBKOM Ha MAHEH, IIMPUHA KOTOPBIX CBSI3aHa C CUCTEMOM pa3paboTku. OTKAaTOYHbIC
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HITpeky (TJIaBHbIE M MaHENbHbIE) MPOXOJAAT M0 PYAHOMY Tely WM B MOPOJax Jekadero Ooka.
BeHTuasmoHHbIe TPEKH MPOXOIAT BCEra 1o pyJe; KpoMe CBOETo MPsIMOr0 Ha3HAUYEHUs, OHU
YTOUHSIIOT YCJIOBUS 3aJleraHusl U KAYeCTBEHHYIO XapaKTEPUCTUKY PYTHOM 3aJekKu.

BricoTta
TaXka

Puc. 4.3 Cxema pacnonoxeHus MoJIeBbIX ITPEKOB

B 3aBHCHMOCTH OT MOITHOCTH 3aJIEKHU €€ MOATOTOBKA, MOXKET OBITh, MPOCTOM WJIH KOMOU-
HUPOBaHHOM. PyaHble 3anexu cpenHeil M OONBIION MOIIHOCTH IMOJATOTABIMBAIOTCS MO KOMOH-
HUPOBAHHOM CXeMe, OCYILECTBIISIEMON TJIABHBIMU M MMAHEJIbHBIMU IITPEKaMH, IPOXOIUMBIMHU 10
pylie Wi B mopojax jexadero 00ka, 1 BEHTWISAIIMOHHBIMU, TPOXOAUMBIMH 110 PYJIE.

J71s1 moJI3eMHOTO TPAaHCTIOPTa UCTIOIB3YIOTCSI aBTOCAMOCBAJIBI , TPOJUICHBO3BI, TPY30T01b-
eMHOCThI0 20-80 T. 1 371€KTPOBO3BI CO clenHbM BecoM 10, 14, 25, 28, 30 T, rimyxue BaroHETKU
rpy30M04beMHOCTBIO OT 1,5 10 30 T.

O6uacth 3 PEKTUBHOTO IPUMEHEHHUS IEKTPOBO30B M BATOHETOK MPHUBEICHA B TabII. 4.8.

Tabmuna 4.8 - O6nacTh MPUMEHEHUS 3JICKTPOBO30B U BAaTOHETOK

IponssoncreenHas IMupuna CuenHoii Bec Emxocts
MOIIHOCTh PYIHHUKA, 3
MU T/ TOR KOJICH, MM 3IeKTpoBo3a, KH BATOHETKH, M
J10 0,3 600 70 0,7

0,3-0,5 600 u 750 70 1 100 10-2.2
05-1,0 750 100 22-25
1,0-3,0 750 140 25-4,0
Boiee 3,0 750 u 900 280 40-95

Ha xaymitHbIX 1 MapraHIEeBbIX PYAHUKAX BMECTO IEKTPOBO30B MPUMEHSIOT JICHTOYHBIE
KOHBEUEPHI.

Ha npomexyTOYHBIX TOpHU30HTAX MPUHUMAETCS MPEUMYIIECTBEHHO CaMOX0IHOE 000pya0-
BaHue (aBTocamocBaibl, [1/IM, camoxoaHbIe BaroHsbI).

Tun, yucno u cxema pacroyioKEHHUs BCKPHIBAIOUINX BbHIPAOOTOK MPUHUMAIOTCS B 3aBUCH-
MOCTH OT IIyOWHBI pa3pabOTKH, MPOU3BOJCTBEHHOW MOIIHOCTH PYJHUKA U MPUHATON CXEMbI
BeHTWIALUH (puc. 4.4).

a) ’
¥k
; {
L
I I T,

Puc. 4.4 CxeMsbl IpOBeTpUBaHUS pyAHHUKA (IIAXTHI):
a) IeHTpanbHas; 0) (aHroBas; B) qUaroHalbHAS
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Kputepuem npu BbIOOpE cXeMbl BEHTUISILIUY SIBIISIETCS MUHUMYM SHEPTreTHUYECKHUX 3aTpar.
BcaceiBaromuii crioco6 o6s13aTeneH Ui maxT, OMacHbIX IO rasy.

[Tpu Gonbwio¥ JuIMHE maxTHOTO 1osst (6osee 1,0 kM) BbIroHee AMaroHaJIbHas CXeMa BEeH-
TUJISILIUH C PACIIONIOXKEHHEM BO3IyXOMOJAI0NIero CTBOJIA B LIeHTpe nosist. Eciu pazmeps! maxT-
HOTO T10JIs1 HEOOJIBIINE, TPUMEHSIOT (PJIIAHTOBYIO CXEMY IIPOBETPUBAHUS.

LlenTpanpHas cxeMa MpOBETPUBAHMS HE MOJTyYUIIa PacpOCTPaHEeHHs IPU pa3paboTKe
PYAHBIX MECTOPOKJICHUH, 32 UCKITIOUEHUEM KaJTUIHBIX 1 MapraHIIeBbIX, UMEIOIIUX ITOMATHON
xapakTtep 3aneranus. [Ipu aTom pacctosinue Mexay cTBoiaMu npuHUMaroT 150 - 200 M ¢ 1enbro
MPEIOTBPATUTh 3aTOIIEHUE PYIHUKA B CIy4ae MPOPbIBa BOJBI Uepe3 OJIUH U3 CTBOJIOB.

5. Obocnosanue eapuanmos ecKkpvimus

5.1. Boioop eapuanmoe éckpvimus

[Tpu BBIOOpE MecTa 3a0KEeHUsI BCKPBIBAIOIIMX BBIPAOOTOK BaKHO MPETYCMOTPETh O€30MacHOe
pAacronokeHHe CTBOJIOB COTJIACHO JICWCTBYIOIIMM IpaBUIaM WM YKa3aHUSM IO OXpaHe COOPYKEHUI
OT BPEIHOTO BO3JICUCTBUS TOPHBIX padoT. Llenuk oTcTpanBaeTcsi B COOTBETCTBHU C MIPUHSTHIMH YTIIaMU
caBuxkeHus. Bropoe ycioBue npu BeIOOpE MecTa 3aJ0KEeHUs CTBOJIA - 3TO 00ecrieYeHrue MH-
HUMyMa TPAHCIOPTHBIX pacxojoB. JlJis BeIAEpKAaHHBIX IMJIACTOOOPA3HBIX 3alIeXkeil mpu pac-
cpenoroueHHbIX rpy3ax akan. JI.JI. IlleBsikoB pekoMeHI0Ball pacmojaraTh OCHOBHBIE BCKPBIBaA-
IOIUE BBIPAOOTKH B MECTE€ COCPEIOTOYCHHSI TAKOTO TPy3a, KOI/Ia CyMMa Ipy30B, PacoIOKeH-
HBIX CJIEBA OT HETO paBHA CyMME I'PY30B, PacloJIOKEHHBIX CIIpaBa OT HETO.

[Tpu HempepbIBHO pacipeeNieHHbIX Tpy3ax (CIUIONIHAS 3aIeKb HETIPABIILHOU (OPMBI) Me-
CTO 3AJI0KEHHsI CTBOJIA IIaXThl OOBIYHO PEKOMEHAYETCS BBIOUPATh B COOTBETCTBUU C Pa3MepaMu
3aracoB COIJIACHO MOTOPU30HTHBIM IJIaHAM, MCXOJS U3 YCJIOBHS PaBEHCTBA CyMMBbI MOTOPH-
30HTHBIX CEUCHHUI 3anexeil. 3aTeM ompenensieTcs JIMHa KPbUTbEB MAaXTHOTO MOJIA.

B ob6mem cnydae nmst BeIOOpa MecTa 3aJI0KeHHsI CTBOJIA HE0OXO0IMMO METOJIOM BapUaHTOB
OTpeAeIUTh MUHUMYM 3aTpaT Ha TPAaHCIOPTUPOBAHHUE PYbl, BEHTHISIUIO, BOAOOTIHB, MOIAEP-
JKaHHEe BBIPAOOTOK U T.II. OMEPALIMU, 3aTPAThl HA KOTOPbIE MOTYT U3MEHATHCSA B 3aBUCUMOCTH OT
CXEMBI U MECTa PacMoI0KEHUS BCKPBHIBAIOIIUX BHIPAOOTOK.

[Tpexne Bcero, Mpu NPOEKTUPOBAHUM BCKPBHITHS U MOJATOTOBKU PYAHBIX MECTOPOKICHUN
HEo0XouMo obecreunTs Oe3omacHylo U 3(pGEeKTUBHYIO paboTy pyaHHKA, KaK B MEPHOA €ro
CTpOMTENbCTBA, Tak U 3Kciutyatauu. CornmacHo EINb B mpenenax pyAaHHYHOTO MOJIS JOJIKHO
OBITh IIPOIIEHO HE MEHEe JABYX CTBOJIOB, KOTOPBIE JOJIKHBI OBITh 000PYI0BaHBI MEXaHUYECKUMHU
HOJbEMaMU JJIsl CITyCKa -M0IbeMa JIF0JIeH ¢ KaKJoro ropu3oHTa. CTBOJIBI JOHKHBI UMETh BBIXOJT
Ha MOBEPXHOCTb, NMPH 3TOM BEHTWIALMOHHBIE CTPYH B JIBYX CTBOJAaX JOJDKHBI ObITH pa3HOHa-
MPaBIIEHHBIMH.

[Tpy BCKpPBITUY IITONBHAMH MUHUMAJIbHOE YHUCIIO BBIXOJIOB COIVIACHO HOpMaM TEXHOJIOTHU-
geckoro npoektuposanust (HTIT) ['unponBeT™MeTa T0KHO ObITH ciieayrommmM (tabi. 5.1).

Ta6J'II/II_Ia 5.1- MuHUMAIIEHOE YHCIIO 3aacHbIX BBIXOOB IIPpHU BCKPBITUHU MECTOPOKACHUA
MTOJBHAMHU

Paccrosiaue ,HJ'II/IHa pPyAHOT O MuHnManbHOE YUCIO BBIXO10B (BOCCTa}O-
MCKIAY TCMa B Ipeaciaax IIII/IX)

IOTOJBHAMHA U |PYAHUYIHOTO I10JIA,
TOpU30HTAaMHU |M

Ho 50 Ho 1000 Boinee 3 XOJIOBBIX BOCCTAIOIIHNX Y€pe3 KaXkKIbIe
1000 300 m

Ho 70 Jo 1000 bonee |2 X0mOBBIX BOCCTalOUIMX 000PyAOBaH-
1000 HBIX MEXaHUYECKUMH MOIbEMAMU
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Boiee 70 o 1000 Bonee 1 ctBo m 1 BoccTarommii, 000pya0BaH-
1000 HBIA MeXaHHYECKHMH IT0bEMaMU

Bekpeitue MecTopoxkieHus (WIM €ro 4acTv), pacloJIOKEHHOIO HIKE BCKpBIBAIOLIEH
HITOJIBHA, HEOOXOIMMO OCYIIECTBIATH JIBYMsI CTBOJIAaMH, OOOPYIOBAHHBIMH MEXaHUYECKUMH
nogabemMamu. [Ipu 3TOM OJTMH CTBOJI JOJDKEH 00€CIeUNBATH CITYCK-TIOBEM JIFOJICH C KaXK10TO TOpH-
30HTa HA BCKPBIBAIOLIYIO HITOJIbHIO, & BTOPOM - HAa JHEBHYIO IOBEPXHOCTb WJIM JI0 JIPYroi
LITOJIbHH.

[Tpu npumeHeHMM KOMOMHUPOBAHHBIX TEXHOJOI'MI BCKPBITUE MECTOPOXKACHUS XapaKTe-
pHu3yeTcs pAJOM OCOOCHHOCTEH: HAIWYHE KapbepPHOTO MPOCTPAHCTBA, KOTOPOE MPEICTABISET
CO0OH CaMOCTOSITENIbHYIO BCKPBIBAIOILIYIO BHIPAOOTKY; YBEJIWYECHHBIE pasMephbl 30H, BOBJEKae-
MBIX B IIporiecc Ae(opMUpOBaHUs MacCUBA MO/ BIUSHUEM FOPHBIX paboT; 3aBUCUMOCTh pacIpe-
JIeTICHHsI 3a11acoB MO CIOco0aM pa3pabOoTKU OT MPHUHATOTO MOPSAKA OCBOSHHSI MECTOPOXKICHHS.
[TosTOMYy B JaHHOM Clly4ae HCIIOJIb30BaHUE TPAAMIIMOHHBIX CIIOCOOOB BCKPBITHS HELEIECO00-
pasHo.

[Tpu npoeKTUpPOBaHUU OCBOEHUS 3allacOB KOMOMHUPOBAHHBIMU TEXHOJIOTUSIMU IIPOECKTHbBIE
pelIeHus JOIDKHBI OBITh YBS3aHBI MO CIOCO0aM pa3padOTKH, B TOM YHUCIIE B YaCTH Pa3MEIICHHS
BCKPBIBAIOIIMX BBIPAOOTOK C YYE€TOM IEPCIEKTUB PAa3BUTHUS TOPHBIX paboT B Kapbepe M Ha Iax-
Te ¥ QYHKIIMOHMPOBAHUS UX Ha BCEX dTamnax paspadorku [... P/ 06-174-97.]

TpeboBaHus K crIOco0y BCKPHITHS MECTOPOXKACHUH MpH KOMOMHHUPOBAHHOM criocobe pas-
pabOTKU CBOASTCS K CIEAYIOLIEMY:

- HUCIOJb30BaHUE KAPHEPHOI'O MPOCTPAHCTBA B KAYECTBE OCHOBHOW WJIM BCIOMOIaTelb-
HOM BCKpBIBAOILEH BBIPAOOTKM Ha CTaJAMSIX CTPOUTENHCTBA M KCIUIyaTallUU MOA3EMHOTO pyI-
HUKA;

- CO3JaHu€ €MHOW TPAHCIIOPTHOM CXEMBI JUIS BBIAAYN PYJHOM MacChl,

- pe3epBUpOBAaHUE HA NOBEPXHOCTU Kapbepa MECT JJIs pa3MELICHMs] IOBEPXHOCTHBIX
3/1aHU{ U COOPYKEHUH NOJI3EMHOI'0 PYIHUKA;

- (dopMHUpOBaHHE MPH MOCTAHOBKE Kapbepa B MPEeIbHOE TOJI0KEHNE III0MIAI0K, OepM,
ChE3/0B AJIsl 3aJI0KEHUSI PYAOBBIIAYHBIX U BCIIOMOTATEIbHBIX MOA3EMHBIX BBIPAOOTOK, pa3Me-
IIEHUsI TYHKTOB NEPETPY3KH, IPEHAKHBIX BHIPAOOTOK M COOPYKEHUMN, BEHTHIISILIMOHHBIX U SHEP-
FeTUYECKUX YCTaHOBOK;

- y4eT NIpU OIpPENETICHUH MECTOIOJIOKEHUS IMOA3EMHBIX BCKPBIBAIOIIUX BHIPAOOTOK,
Hapsily ¢ TPAAULMOHHBIMH (DakTOpamu, MEPCIEKTUB Pa3BUTHs TOPHBIX pabOT B Kaphepe U 0CO-
OeHHOCTEH CIIBUYKEHUSI MAaCCUBOB MOPOJ MO/ BIUSHUEM MOJI3EMHBIX U OTKPBITBIX TOPHBIX paboT;

- pa3paboTKa MEpONPUITUH MO YMEHBILIEHUIO pa3MEPOB 30H JAePOopMUpOBaHUs Moapada-
ThIBa€MbIX OOPTOB Kapbepa B MECTAaX pa3MEIICHUs MOJ3EMHBIX KalHUTaJbHBIX BCKPBIBAIOIIMX
BbIPa0OTOK;

- pa3MelleHHe OTBAJIOB BCKPBIIIHBIX MOPOJA M PYAHBIX CKJIAJJOB C Yy4€TOM TpeOOBaHMIA
MIPOBETPUBAHUS IIAXT U 00ECTICUCHHS] YCTOMUYUBOCTHU MOpabaThIBaéMbIX OOPTOB Kaphbepa.

[Tpu oTpaboTKe 3amacoB MECTOPOXKIECHUS Ha MEPBOHAYAIBHOM 3Tare OTKPHITBIMU TOPHBI-
MU paboTaMu HEOOXOAMMO PacCMOTPETh BOZMOKHOCTh MX J1I0paOOTKHM KOMOMHUPOBAHHBIM CIIO-
co0OM B COOTBETCTBUU C

B ciydae nmpuMeHeHus Ha pyJIHUKE CAMOXOJHOTO O0OpPYJOBaHMS CXeMa U CIOco0 BCKPHI-
TUS JOJDKHBI 00ecriedrBaTh BO3MOXKHOCTB JIOCTaBKM 3TOTO OOOpPY/IOBAaHHUS B IIAXTy U €ro 0es-
omacHoe 1 3 dexTuBHOE Ucnoiib3oBanne B coorBeTcTBuu ¢ EINb, ayis yero Heo6xonumo mpoxo-
JUTh IONOJTHUTENIbHbBIE BBIPAOOTKH, B T.Y. HAKJIIOHHBIE U CIIHPAIbHbIE CHE3/IbI.

5.2. Obocnoeanue muna, uucna 6cKpvleaOWUX 6bipadoOmM oK
U CXeMbl UX PACNOI0NHCCHUA
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BckpeiBatoniyie BoIpaOOTKH, 3AaHUSI, COOPYKEHUSI TIOBEPXHOCTH PACIIONaraioTcs 3a 30HON
CABM)KCHHUS.

bepma G6e3omacHocTi uMeeT mupuHy 111 006eKTOB I kaTteropuun oxpansl — 20, 11 — 10, 11 —
5 m. K nepBoii kaTeropuu OXpaHbl OTHOCSATCSI CTBOJIBI LIAXT, KOIPBI, 3AaHUS MOJBEMHBIX Ma-
IIMH, pallOHHbIE 3JIEKTPOCTAHIMU, MarucTpajibHble Kene3Hble goporu u cranuuu MIIC, Bbico-
KOBOJIBTHBIE JIMHUU U JIP.

Ko BTOpOI1 KaTeropuu oxpaHbl OTHOCSAT BCIIOMOTaTeIbHbIE CTBOJIBI IIaXT, 000TaTUTENIbHbIC
dhabpuku, Kuible JoMa B 2 — 3 aTaxka u JIp.

B TpeTblo KaTeropuio OXpaHbl BKIIOYEHBI: OJHOITAXKHBIE KUJIbIE J0Ma, TOJIBE3THBIC PYI-
HUYHbIE MyTH, IIOCCEWHBIE JOPOTH, JTUHUH AJIEKTpOIepeady, METaJUIMUYECKUE ICTaKabl, CaJbl,
napKu, TPyOOIIPOBOIBL.

[Tpu BBIOOpE THIA, YKCIAa U HA3HAYCHHs BCKPBHIBAIOUIMX BBIPAOOTOK OPHUEHTHUPYIOTCSA Ha
CJIEIYIOIIME CXEMBI, ITOJIYYUBIINE PACIPOCTPAaHEHUE B MPAKTUKE TOPHOPYIHBIX MPEIPUATHH.

OcHoBoIOIararoMM JIJIs1 BEIOOpA THUIA BCKPHIBAIOIIUX BBIPAOOTOK SIBJISIETCS BUJ TPaHC-
MOpTa, KaK MOJE3HOr0 MCKOIMAeMoro, Tak M MycThiX nopoa. O0macTb MPUMEHEHUs CKUIIOBOTO U
KJIETEBOTO MOABEMOB IPUHUMAETCS B COOTBETCTBHHM ¢ pekoMeHaarusmu [15](puc. 5.1.).

[Tpu ucnonb30BaHUKM CKUIIOBOTO MOABEMA C MHOTOKAHATHBIM MOJBEMOM IPEANOYTEHUE
oTnaéTcs pyJHUKaM 3HAYUTENbHOU Mpou3BoauTenbHOCTH (6onee 1.0-1,2 miuH. T), riryboko3ae-
ratrormm (Oonee 700 m). OTHOKaHATHBIN MOABEM PAIIMOHATILHBI JIJIs1 HEOOIBIIOM TTTyOUHBI U HE-
3HAYUTENbHON MPOU3BOJCTBEHHOW MOIIHOCTH, HO KOHKPETHOE UX MPUMEHEHUE PEIIaeTcs TeX-
HUKO-DKOHOMUYECKHM CPaBHEHUEM.

Ob6nactu skoHOMHYECKH 3(G(HEKTUBHOIO MPUMEHEHHUs TJIaBHOTO CTBOJIOB CO CKUIIOBBIM
noIBEMOM, C KOHBEHEPHBIM U aBTOMOOMIIBHBIM TPaHCIIOPTaMU IIpUBEIeHa Ha puc. 5.2.
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Puc. 5.1. O6iacTi pUMEHEHUS CKUITOBOT'O M KJICTEBOTO
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Puc. 5.2. O6mactu 3¢ (heKTHBHOTO MPUMEHEHHS PYAONOIbEMHBIX CTBOJIOB

Tun BcrioMoraTenbHbIX BCKPBIBAIOIIUX BbIPAaOOTOK MMOPOJHOTO, TPY30IH0ACKOT0, BEHTHIISA-
IIMOHHOTO KOMIUIEKCOB, @ TAK)K€ BHIPAOOTOK (CHENHaTbHBIX WM B KOMOWHAIMU C JPYTUMH) IS
CITyCKa MaTepUaJIOB M KPYIMHOTabapuTHOTO 000pyI0BaHUSI 0OOCHOBBIBACTCS aHAJIOTHYHO.

Pa3mepsl ceueHMi TIIaBHBIX BCKPBIBAIOMIMX BHIPAOOTOK MONYYAIOT IpadUYECKUM ITyTEM
WK TI0 aHATUTHYECKUM 3aBrcuMocTsaM ([Ipunoxenwue 3,4,5).

CeueHus BCIIOMOTaTeNbHBIX BCKPBIBAIOLIUX BBIPAOOTOK OMPEEINIAIOTCS 10 SMINPUYECKUM
3aBUCHMOCTSM (Tald1. 5.2)

Tabnuma 5.2
[Tnomanp monepeyHoro ceueHus: FOpHO-KaUTaIbHbIX
BbIPaOOTOK

IInomanp nonepey-

HaunmenoBanne BLIpa6OTOK

HOTO CeYeHHUs, M2

CKHIIO - KIETEBOM CTBOJI

S, =9+108A

KrereBoii BcmoMoratenpHbIH CTBOJI

S, =14+4A

HakioHHBII1 KOHBEHEPHBIN CTBOJI

Son =9,35+105A

HaknoHHEIH che3 11 caMOXOTHOTO 000PYIOBAHUS

S, =19.8+32A

L[eHTpaJ'[I:HLIﬁ BeHTI/IJ'IHL[I/IOHHHﬁ C KJICTCBBIM ITIOABEMOM

S,en=44+73A

To xe 6e3 mogpeMa

S..,=38+63A

®naHroBbIN BEHTUISILIMOHHBIM CTBOJI Speen=5+282A
Hax1oHHEII aBTOMOOMIBHEIN CTBOJI S, =187+429A
OTKaTO4YHBIM KBEpLLIAr S, =42+54A

Ksepuiiar (GaHroBoro BEHTHISALHOHHOIO CTBOJIA Seeen=2+415A
KBepluiar HeHTpalbHOTO BEHTUIALHOHHOTO CTBOJIA Sissen =2+615A

BckpbITHE MECTOPOKICHHS MOKET OCYILECTBIATHCS TOATAKHO MM KOHIEHTPAIMOHHBIMH
(MOTOPU30HTHBIMH ) TOPU30HTAMH.

[TosTraxkHast oTpaboTKa (MOArOTOBKA MPOU3BOIUTCS HA KaXKJIOM TOPH30HTE) Yalle BCETo
NPUMEHSIETCS IPU KJIETEBOM MOABEME U HEOOIBIION POU3BOAUTEIILHOCTH IAXTHI, 8 TAKKE MPH
3HAYMTENBHBIX 3alacax dTaka MPH CKHIIOBOM MojabeMe. [Ipu paccMOTpeHHH TOATaXHOH OTpa-
00TKM HEO00XOJWMO IMPO3BECTH KOPPEKTUPOBKY 3aracoB HepBod ouepenu. OnpenemsioT BO3-
MOYKHOE€ KOJTMYECTBO ATa)KeH mepBoit ouepeny, T. . N=h1 /h

[Ipu 1poOHOM KOJIMYECTBE ATAXKEH MPUHUMAIOT OJIMIKAWIIIee 1IeI0e UX YUCIIO U MOJICUUTHI-
BAIOT OKOHYATEIHHO 3aIachl IEPBOTO ITara BCKPHITHS.
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PaccunthiBatoT riyOMHY MEpBOro STama BCKPBITHS, ONPEICISIIOT IIar BCKPBITUS U YUCIIO
[1aroB BCKPBITHUSI.

BckpbiTHe MecTOpOK1eHNSsT KOHLIEHTPALIMOHHBIMUA TOPU30HTAMU SIBJISIETCS BEChbMa PacIpo-
CTpaHEHHBIM U MIPOTPECCUBHBIM HAIIPABJICHUEM.

KonuuecTBo 3Ta)eil MeX 1y KOHIICHTPALIMOHHBIMH T'OPU30HTAMH MOXKET OBITh IIPHHSTO 10
Tadi. 5.3.

Tabammna 5.3- KoangecTBo Taskeil Mex Ty KOHIIEHTPAIIMOHHBIMU TOPU30HTAMHI

3armacel oTaxka, MiIH. T 2 4 6 8 10

Yucno sTaxkeil Mex 1y KOHLEHTPallMOHHBIMU TOPU30HTAMHU 7-10 5-8 | 4-6 | 3-5 2-4

JI1s1 BCKPBITHS HArOPHBIX MECTOPOXKICHHN OCHOBHBIE (O7[HA WJIM JIBE) IITOJBHU pacrionia-
raroTCs Ha TTIABHOM MPOMBIIIJICHHON MIIOMIAKEe, a B KAUeCTBE BEHTHIISLIMOHHBIX HCIOJIB3YIOTCS
MOTOPU30HTHBIC IITOJIBHU U OJWH UITU JIBa BEHTUIISIIUOHHBIX CTBOJA UM 1Iypda Ha ¢uianre(ax).

B kadecTBe JOMOTHUTETBHBIX BCKPHIBAIOIINX BHIPAOOTOK MCIOIB3YIOTCS KBEpILUIArk U Ka-
MUTAIbHBIE PYJOCITYCKHU U CIIEIbIE CTBOJIBI.

Tun oKOJIOCTBOJIBHOTO JIBOPA MPUHUMAIOT B 3aBUCUMOCTU OT MPOU3BOJIUTEIBHOCTH PYI-
HHKa U crocoba noabeMa:

a) TYMUKOBBIA OJTHOCTOPOHHUH - MPOU3BOAUTEIHHOCTH 10 300 THIC.T/TO;

0) TYNUKOBBIH IBYXCTOPOHHUI - IPOU3BOIUTENBHOCTH 10 1,0 MITH.T/TOx;

B) KOJIBIICBOHM - MIPH MPOU3BOAUTEILHOCTH Oosee 1,0 MIH.T/TOJ M CKUIIO-KJIETEBOM HIIH
KOHBEHEPHOM IObEME.

O0beM OKOJIOCTBOJBHBIX ABOPOB OMpeneisieTcs 1no ¢popmMyaam:

- OCHOBHO} OK0JIOCTBOJIBHBIN 1BOp: Vo =4 000 + 7 600A;

- BCIIOMOTaTeIbHBIN (B T.4. HA TPOMEXKYTOUYHOM TOpHU30HTe riaBHoro creoja: VB =1 000
+ 200A,

rae A — rojgoBasi MPOU3BOAUTEIBLHOCTD IIAXThI, MJIH.T.

OKOJIOCTBOIIBHBIN JBOP BKJIIOYAET B CEOsI pa3IMyHbIE 0 CBOEMY Ha3HAUYEHUIO KOMILIEKCHI
TPAHCIIOPTHBIX, KAMEPHBIX M BCIIOMOTATEIbHBIX BBIPAOOTOK, 00ECIEYHBAIONINX MOABEM TOObI-
TOU py/bl U IyCTOM MOPOABI U3 MIAXThI HA TOBEPXHOCTH, CITYCK-TIOIBEM JTFOJIeH, 000PYIOBaHUS U
MaTepuasoB, a TaKke paboTy CUCTeM BOAOOTINBA, BEHTIIISAIIMU U YHEPTOCHAOKESHHUSI.

Bribupaetcst cxeMa OKOJIOCTBOIBLHOTO JBOPA, U OMPEENSIETCS €ro 00bEeM C YUeTOM KaMep-
HBIX BbIpaboTOK (Tabi. 5.4 - 5.7).

Tabnuna 5.4
OOGBbeMBI TIOI3EMHBIX OYHKEPOB IIPH CKUIIOBOM MOBEME
H&Ziiiiﬂizzﬁ/};%;“ O6mbeM OyHkepa, M3 Bbricota GyHKepa, M
800-1000 100 18- 20
2000 200 45
3000 260 50-70

EMKocTh BOJOCOOpPHMKA IJIABHOTO BOJOOTIIMBA PACCUMUTHIBAETCS Ha 4-X 4acOBOM HOp-
MaJIbHBIA MPUTOK. BOTOCOOPHUK TOIKEH COCTOSATh U3 IBYX BbIpaboTOK u Ooinee. [Ipu npoekTu-
POBAHMHU BOJONPHTOK TIPHHUMATH B npeaenax 120-250 m%/uac (tabmn. 5.2).

Tabnuna 5.5

HapaMC’I‘pH 1 00bEMBI HACOCHBIX KaMep

Bono- Pa3Mf: Pbl Hacoe- O0BeM KaMe-
Yucno HOHM KaMepbl
MIPUTOK. Tun Hacoca Harmop, m HACOCOB (8 cBety) pHlL,
3 > 3
M/ B xHxL), v M
120 ITHC 180-85 85-425 3 4,1x3,5x18.0 347
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120 ITHC 180-500 | 500-900 3 4,1x3,5x20.0 379

250 | ITHC 300-300 | 300-600 3 5,5%4,8x22 780
250 | ITHC 300-480 | 480-600 3 5,5%4,8x24 340
Tab6muma 5.6
[NapameTpbl 1 0OBEMBI ITOJ3EMHBIX JIEKTPOIIOACTAHINI OKOJIOCTBOJIBHBIX JBOPOB
Tonosast nponsso- Pa3mepsl kaMepHI B CBETY, O6bem, M3
JUTENbHOCTD PY/I- (BXxHxL), u
HUKa, THIC. T/TO] B CBETY |B IPOXOJIKE
30-70 48x(3,2+0,7)x17 320 390
100 - 300 4,8x(3,2+0,7) x 29 540 660
300 - 600 4,8x(3,2+0,7) x30.5 560 700
600 - 1000 4,8x(3,2+0,7)x305 560 700
1000 — u Gomnee 48x(32+0,7)x34 640 780

[Ipu CKUIIOBOM MOIBbEME M MPUMEHEHHH CUCTEM pa3pabOTKH ¢ MAacCCOBOM OTOOMKOM Py/IbI
pemaeTcsi BOIPOC O MPUMEHEHUH TOJI3EMHOTO JPOOUIIBHOIO KOMILIEKca. Tl ApoOHIKH TpH-
HUMAeTCsl B 3aBHUCHMOCTH OT T'OJIOBOW MPOU3BOAMTEIHLHOCTU MPEANPUSATUS MO PYIHOM Macce
(Tabm. 5.4).

OnpenensitoTcsl CeueHus: KBEPILUIaroB U IITPEKOB OCHOBHOTO M MPOMEXKYTOYHOTO TOpHU-
30HTOB B 3aBUCUMOCTH OT TUIA OTKATOYHBIX CPEJICTB U IMIPOBEPSIOTCS MO YCIOBUIO BEHTHIISIIINH.

Pa3pabarbiBaeTcsi cxeMa MOJATOTOBKM TOPU30HTA C YYETOM IMPUHSATON CHCTEMBI pa3paboT-
KM, CXEMbI TPAHCIIOPTUPOBAHMS M THIIA OTKATOYHBIX CPEJICTB.

[Tpu romoBoit npousBoautensHoctu MeHee 800-1000 Toic. T/roa u rnyoune menee 1000-
1200 m npegycMarpuBaeTcs Bbljauya py/ibl B BATOHETKAX.

Tabmuma 5.7 -O6nacTh NPUMEHEHHUS TUTIOB U 00BEM JPOOUIBLHBIX KOMILUIEKCOB

Tl'onoBas npousBoau- PacueTHsIil 00BEM
Tun nqpoOunku u napameTpsl
TENBHOCTh PYIHUKA, JIPOOMITBHOTO KOM-
MPUEMHOTO OTBEPCTHSI, MM 3
MJIH.T IUIEKCA, THIC. M
10-14 IIlexoBas 900 x 1200 2,46
1,5-2,0 IlexoBas 1200 x 1500 6,30
16-2,0 Konycnas 900 (KK/I 900/160) 4,14
22-27 Konycnas 1200(KK /] 1200/150) 5,51
Konycnas 1200 (nBe mpoOunku
5 KKJI 1200/180) 11,02

CeueHust BbIpabOTOK, IO KOTOPBIM IOJAETCS BO3/AYX, MPOBEPSIOTCS MO JOIMYCTUMOM CKO-
POCTH JBM)KEHUS BO3yXa.

[Tpyu mpuMeHeHUH IU3eIBHOI0 CaMOXOIHOIo 0OOpYAOBaHMUS Ha OYUCTHBIX M MOJTrOTOBHU-
TEJIbHBIX paboTax, TPAHCIIOPTUPOBAHUU PY/Ibl KOJTUYECTBO BO3/yXa PACCUMTHIBACTCS UCXOIS U3
HOPMAaTHBOB MOAAYH BO3yXa HA €AUHHILY MOIIHOCTH:

Q=Ko gu ZN/60, Mm%/c, (5.1)
rae Ko — ko3 duunent ogqHoBpeMeHHOCTH paboThl ycTaHOBOK, Ko = 1,0 — mpu pabote oaHoi
MaIlHBI;

Ko = 0,9 — npu paboTe 1ByX MallNH;

Ko = 0,85 — npu pabote Tpex u 6osee MalInH;

O« — HOPMATHB MOJAYN KOJIMYECTBA BO3AyXa Ha | JI.C., 0w = 5 M°/MuH.;

2N, — cyMMapHasi MOIITHOCTb JBUraTejel, paboTalomuX B MIaxTe, JI.C. (OMpeaesieTcst CX0as
U3 YUCIIeHHOCTU MamuH [Ipunoxenue 4).

[Ipu npumeHeHUN 0OOPYHOBaHMS C MHEBMO- U 3JEKTPONPHUBOJIOM KOJIMYECTBO BO3/AyXa
JUIS IIaXThI (PYHUKA) MOKHO OIPEAEITIUTh:

- 110 CYTOYHOMU JO0BIYE:!

Q =0 T-z, M/Mun, (5.2)
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r7ie (s — He0OXOAMMOE KOMMUYECTBO BO3AyXa Ha | T CyTOUHO# 10OBIYH, M°/MUH; IPHHAMATH [
ITaXT Hera3oBbIX U | kateropun s = 1,0 M>/Mun; T — cyTouHas 100bIYa MAXTHI (PYIHUKA), T; Z =
1,2 + 1,5 — ko dummenT 3amaca Bo3ayxa;

- [10 MAKCUMAJIbHOMY KOJIMYECTBY TOPHOPAOOUHX:

Q = N-n-z, M*/muH, (5.3)
r7ie N — MaKCHMAJTbHOE YHCII0 OJHOBPEMEHHO paboTaomux B cMeny, uen.; N = 6 M°/Mun — Hop-
Ma BO3/yXa Ha YeJoBeKa.

CxopocTh (M/C) BEHTUJISIIIMOHHOM CTPYH BO3/IyXa ONMpeeseTcs o GpopMmylie:
Vi :L' < Vyons (5.4)
Scg ¢
1€ S, - UIOIA/Ib OMEPETHOTO CEYEHH s BRIPA0OTKH (CTBOJI, KBEPILUIAr), M~ ;
¢ = 0,8 - ko3hpuLMeHT yMEHbILIEHHSI CEYE€HUs 3a CUET apMUPOBKH (B CTBOJIE);

Von - Aomyctumast 110 EIIb CKOpOCTh BEHTHISIIMOHHON CTPYH BO3/yXa (I CTBOJIOB, [0 KO-

TOPBIM ITPOM3BOJHUTCS CITYCK M MOJBEM JIFOACH U TPY30B, KBEPILIAroB, BEHTHISAIMOHHBIX H OT-
KaTOYHBIX IITPEKOB, HAKJIOHHBIX CHhE3JI0B — § M/C; JUI CTBOJIOB, CITY)KaIIUX TOJBKO JJIS IO IbeMa
U CITycKa rpy30B — 12 m/c).

[IpoTskeHHOCTh BBIPAOOTOK HAXOIAT TIpaHUECKUM CIOCOOOM, HCHONB3YS paspesbl U
IUIaHBI TOPU30HTOB, HA KOTOPbIE HAHOCSAT BAPHAHTHI BCKPBITHSL.

Pe3ynbraThl pacueToB MO ONpEeNeHNI0 00bEMOB FOPHO-KANUTAIBHBIX BHIPAOOTOK 3aHO-
csiTes B Ta0m. 5.8.

Tab6muma 5.8
O0BeM ropHO-KalHUTaIBHBIX BEIPAOOTOK
O6bem
Ne IInomane JmHa
Yucno BBIPabOTOK MO
m Tur BeIpaOOTKH cedeHus, | BEIPabOTKH, 3
2 BBIpabOTOK | BAPHMAHTAM, M
M M
1 | 2
1. CtBONBI

1.1 BeprukaibHbie

1.1.1 |I'naBHBIC

1.1.2 |BcnomoraTenbHbIe
1.1.3 |BeHTmiissiMoHHbBIE
H.T.JI.

1.2. Haknonusie

2. Keepuutaru

2.1 OTkaTo4HBIE
211 |Top....
212|lop.....
2.13|lop.....

H.T.J.

2.2 BeHTWISIIMOHHEIE
221 Top....

222 Top....

223 rop....

U.T.O.

3. Upexn

3.1 OTKaTo4HbIC
3.2 BEeHTHIAIMOHHBIE

4. OK0JI0CTBOJIbHBIE IBOPHI

4.1 |Top....
4.2 |Top....
U.T.J.

5. KanmuranbHelit pyfocyck
KanuransHblit pyno-
cyck Ne 1

5.1
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5.3. Hoeepxnocmublﬁ MExXHO0102UYeCKUIl KOMNIEKC ULAXbl

[ToBepXHOCTHBIN TEXHOJIOTMYECKUH KOMIUIEKC IIaXThl - 3TO COBOKYMHOCTh TEXHOJIOTHYE-
CKHX JIMHUH W y3JI0B, Pa3MEIICHHBIX B 37aHUSAX U COOPYKCHUSIX Ha IMOBEPXHOCTH IIaXThl, 00eC-
MEYMBAIOIINX PadOTy €€ MOA3EMHOI0 XO3SIMCTBA, a TaK)Ke CKIAAUPOBAaHHE, MEPepadOTKy U OT-
MIpaBKy MoTpeOUTeIIM ITOJIC3HBIX HMCKOIIaeMBIX.
[ToBepXHOCTHBIN KOMIUIEKC 3aHUMAET TEPPUTOPHUIO HA 3€MHOW MMOBEPXHOCTH, KOTOPYIO MPUHSITO
Ha3bIBaTh MPOMBIIIJICHHOHN TUIONIAAKOM.

K nmpoMbIIIIeHHOW IIIONIAIKE MOBEPXHOCTHOTO KOMIUICKCA MPEAbSIBISIOTCS CICTYIOIIHNE
TpeOOBaHUS:

- pa3Mepbl MPOMBIIUICHHON IUIOMIAAKE JOJKHBI ObITh MHHUMAJIbHO HEOOXOJMMBIMH C
Y4€TOM PAIMOHAJILHON TJIOTHOCTH 3aCTPOMKH U OJTIOKUPOBKH 31aHUMH;

- TIOJIOXKEHHUE TPOMBINIJICHHOH TIJIOMIAKe JOHKHO 00ecreynBaTh BOZMOYKHOCTh paccere-
HUS TPYISALIUXCS HEBJAICKE OT IIAXThI,

- MUIAHUPOBKA MPOMBIIIJICHHOHN TUIOMAKE HE JIOJDKHA BBI3BIBATH OOJIBIINX 00BEMOB 3E€M-
JITHBIX padorT;

- TPYHTBI JOJDKHBI JIOMYCKaTh CTPOUTENBCTBO 37aHUIl 0€3 COOPYXKEHHs TOPOTOCTOSIINX
OCHOBAaHMUI;

- MPOMBIIIJICHHOM TUTOIIA/IKE HE JO/DKHA 3aTOTUISTHCS TTAaBOAKOBBIMU BOJIAMH;

- MPOMBINUICHHON IUIOMIAJKE TOJKHA UMETh BO3MOXKHOCTh YAOOHOTO MPHUCOEAMHEHUS K
JKEJIE3HOJOPOKHOM MarucTpaliu;

- IUIOIIAJKy CJEAyeT pacrojaraTb BHE 30HBI MOAPAOOTKHU (32 BBIXOJAMHU IJIACTOB) WM
OCTaBJIATh OXPAHHBIC IICIIUKH;

[ToBepxHOCTHBIE 3[IaHUSI U COOPYKEHHUs CTPYNIUPOBaHbI B Tpu OjoKa: OJIOK TJIaBHOTO
CTBOJIa, OJIOK BCIIOMOTaTEIFHOTO CTBOJIA M aIMUHUCTPATUBHO-OBITOBON KoMOuHaT. Kpome Toro,
HA MOBEPXHOCTU IIAXTHI PACIONATAIOTCS 3/1aHUS U COOPYXKEHHS, HE BXOJSAIINE B yKa3aHHBIC
OJIOKH.

biiok rmaBHOTO CTBOJIA BKJIIOUYAET B ceOs: HAAIIAXTHBIN KOIEp, HAIIIAXTHOE 37]aHUE C CEK-
[USMH YTOJILHOTO U TOPOJHOTO KOMIUIEKCA, 3[JaHHs CKUIIOBBIX MOJBbEMHBIX MAIlIWH, 3JEKTPO-
MOJICTAHITUIO, 3[JaHIEe KOMIIPECCOPHOU YCTAaHOBKH, 3JJaHUE KOTEITHHOM.

bnok BcrmoMorarensHOro CTBOJIA BKIIFOUAET B ce0sl: HAAIIAXTHBIN KOMep, HAIIaxTHOE 3/1a-
HUe (ceKius oOMeHa BaroHeTOK), 3/1aHUe KIEThEBOW MOABEMHON MAaIUHBI, 3JaHUE JIEKTPOMe-
XaHUYECKON MacTEPCKOM, MaTEpUANIBHBIN CKJIAJ U JIP.

AIMUHUCTPAaTUBHO-ObITOBOI koMOMHAT (ABK) - 3T0 camocTosiTenbHOE 3MaHME, COENU-
HEHHOE ¢ OJIOKOM BCIIOMOTAaTEeNhHOTO CTBOJIA MOJ3EMHBIM TOHHEIEM WM YTEIIEHHOHM MOBepX-
HOcTHOH ranepeeil. ABK oTHOcHTCS K BCOMOTraTeNbHBIM 3JaHUSM U B OONBIIMHCTBE CITy4acB
cocpeioTaunBaeT B ce0e psii MPOU3BOICTBEHHBIX CIYXO, MpeIHa3HAUCHHBIX I 00CTY>KUBAHUS
Tpyasmuxcs maxTtel. B ABK pasmemator rapaepoOHble, qyiieBbie, JJaMIIOBbIE. MEAMYHKT. CIIY-
’KeOHbIE KAOMHETHI U IPyTrre MOMEIICHHUS.

PaccmoTpum xapakTepHble 0COOCHHOCTH U Ha3HaYeHHE OCHOBHBIX O0OBEKTOB IIAXTHOM MO-
BEPXHOCTH.

HanmaxTHeil KOmIep coopykaeTcs HaJ yCTheM Kaxaoro crBoia. OH mpeacTaBiseT coboi
METAITMYECKYIO MU jKeJIe300€TOHHYI0 KOHCTPYKIIHIO, TTPEeIHAa3HAYEHHYIO /Il YCTAHOBKH IIKH-
BOB MOJb€MHOHN YCTAaHOBKH, TPOBOJAHHUKOB JJIsl HAIIPABJICHUS JABMKEHUS TOILEMHBIX COCYAOB U
YCTPOWCTB ISl pa3Tpy3Ku yriis (mopoisl). BeicoTa konmpoB 00b14HO coctaBiseT 15-40 M, mHOTAA
u OoJllee B 3aBUCHMOCTH OT BBICOTHI TPUEMHOH IIOMIAAKH, BUJIA TIOAbEMA B CIIOC00a pasTpy3Ku
MOIEEMHBIX COCY/IOB.

B Hacrosimiee BpeMst Ha IpeaNpHUsITHIX UCIOIB3YETCsI TPH BUIA KOIIPOB.

Cmankoebte konpul. Boicotoit 10 60 meTpoB. [IpeacTaBistoT co00it KOHCTPYKIIMIO COCTO-
AIIYI0 U3 TPEX OCHOBHBIX YaCTEH: CTaHKA, YKOCHHBI U TONOBKH. CTaHOK — MPOCTPAHCTBEHHAS
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NPSIMOYTOJIbHAS B TUTAHE pelierdaras KOHCTPYKIIWS, PACIIONOXKEHHAsT HAJl CTBOJIOM IaxXThl. Y KO-
CHHA 3TO HAKJIOHHBIN 3JIEMEHT, 00ECTIEYMBAIOIINNA YCTOHYMBOCTE Kompa. [loamkuBHbIe GepMBbl,
dbacagable (hepMBbI, IIIONIAIKN I 0OCTY)KMBAaHUS ITIKUBOB, TOJIOBHBIC OAJIKM CTaHKa U YKOCHHBI
COCTABJISAIOT TOJIOBKY Korpa (puch.3).

Illampoesvie Konpbl UMEIOT IPOCTPAHCTBEHHBIN KapKac MAPAMUAAIBLHOW (GOPMBI, BHYTPH
KOTOPOT'O pa3MeEIIaeTCsl CTaHOK, HE YJYacTBYIOUIMIA B paboTe KapKaca Ha YCHIJIUE OT HATSHKCHUS
MIOJIBECHBIX KAHATOB ¥ BBITIOJHSIOIINN TOJIBKO TeXHOMOrndeckne GpyHkimu. Takas cxema xapak-
TEpHA JUISl BYXTOABEMHBIX KOIPOB NPU PACIOIOKECHUU MOABEMHBIX MAIIvuH 1moja yriom 180
IPaJycoB, B KOTOPBIX 00€ YKOCHHBI JKECTKO OOBEIMHEHBI KOHCTPYKIMSMHU TOJOBKH KOIIpa B
NPOCTPAHCTBEHHYIO paMy M HE MepelaloT Ha CTAHOK BEPTHKAIBHBIX U TOPHU3OHTAIBHBIX HArpy-
30K OT HampaBisitonmx MKUBOB. LllaTtpoByro GopMy MMEIOT Kapkachl OOJIBIIMHCTBA COOPHO-
pa30OpHBIX MPOXOMAYECKUX KOIMpOB. Takas ¢opma IMO3BOJIET CBOOOJHO pa3MeniaTh BOKPYT
CTBOJIA MIAXThI MMOBEMHBIC MAIIMHBI U JieOeaku (pucs.4).

C yBenmu4eHUeM TITyOWHBI MOJ3EMHBIX Pa3pabO0TOK pacTyT KOHIIEBBIE HArpy3KH Ha TOb-
eMHbBIX KaHaTax. COOTBETCTBYIOIIEE YBEIUYCHUE JHMAMETPOB MOIBEMHBIX KaHATOB U OapabaHOB
MOJTbEMHBIX MAIIMH JIeJIaeT TPUMEHEHHE OJJHOKAHATHBIX MOJbEMOB ManodPpekTHBHBIM. boiee
3¢ (EKTUBHBIMU SIBIISIFOTCS MHOTOKAHATHBIC TOABEMBI C HCIIOJIb30BAHUEM MHOTOKaHATHBIX
MOJTbEMHBIX MAIIMH, KOTOPBIC 1O TEXHUYECKMM BO3MOXKHOCTSM IPEBOCXOMAAT OJHOKAHATHBIC
OapabaHHEIE.
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bawennvie konpwt co cTambHBIM KapKacoM HMMEIOT B IJIaHE KBAJAPATHYIO WM MPSMO-
yroipHyo Gopmy u gocturaioT BeicoThl 100 u 6onee meTpoB (puc5.5). BHyTpu Oamien aJis 1Bu-
YKEHUS COCYJIOB Pa3MeIlaeTCsl CTAHOK, KOTOPBIN CBOMM OCHOBAaHHMEM OMHUPAETCS Ha YCThE CTBOJA,
a B TOPU30OHTAJILHOM HANpaBJIEHUU PACKpPEIIEH K NepeKphITUsiM Kompa. COOPHO-MOHOIUTHBIE
JKeJIe300€TOHHBIE MEPEKPHITHS 10 CTATbHBIM 0agKaM 00pa3yIoT KECTKHE TOPU30HTAIIbHBIE JHC-
K1, 0OecIieurBaroIe rOpu30HTAIbHYIO XKECTKOCTh Kapkaca. Kapkac GaiieHHOro Kompa cocTOuT
13 KOJIOHH, CBSI3€H, pUreseii u 0aJoK mepeKphITHi.
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Puc.5.5 . CraunoHnapHblil OalieHHbIN KoIep
a) — B )K€J1€300€TOHHOM UCIOJIHEHUH; 0) — B METAJNTNYECKOM
WCTIOJTHEHUH
1 - xonpoBas 0aba; 2 — 3axBaT JJIs KONPOBO 6adbI; 3 — Mo-
CTOBOM KpaH; 4 - MOAbEMHBII MEXaHU3M; 5 — madot; 6 — pyHaa-
MEHT; 7 — 3alllUTHOE OTPaKJICHHE

HanmaxTHoe 31aHME pacmionokKeHo HaJl CTBOJIOM IIaXThl U HETIOCPEICTBEHHO MPUMBIKAET
K KOTIPY, SIBJISIOIIErOCs €ro COCTaBHOM YacThIO. 3AaHUE CIYXKUT JJIsl IPUEMKHU U pacrpeesieHus
Ipy30B M3 HIaXThl, MOTPY3KH MaTepUaioB, HANpPABISEMbIX B LIAXTy, U1 pa3MELICHUs IyTEH,
ONpPOKUbIBAaTENEH, KajJopupepHON YCTaHOBKH U Mpodero odopynoBanus. Ha maxrax, rae mpo-
M3BOJUTCS OOoraiieHue U COpTUPOBKA YIS, K HAJIIAXTHOMY 3[JaHUIO MPUMBIKAET 37aHue 000-
raTuTeabHON (padpUKU WIIM COPTUPOBKH.

3/1aHus MOJBEMHBIX MAIUH COOPYXKAIOT PSJIOM CO CTBOJIOM, MHOIZIAa UX OOBEAUHSIOT C
HA/MIAXTHBIM 3JaHUEM HJIM pacrojiaratoT Ha Korpe, OHU ciayXaT AJis pa3MeleHUs ObEMHBIX
MaIIWH, OCYIIECTBISIOUIUX MOABEM U CITYCK JIIOJAEH, YIJIsl, MOPOAbl U MaTepUaoB ¢ MOMOIIbIO
MOTbEMHBIX KaHATOB U COCYZIOB (CKHIIBI, KIETH, 0abH).

KorenbHas npegHazHadyeHa sl OTOIUICHUS 3aHUI U COOPYKEHMH U it 000rpeBa B 3UM-
Hee BpeMs CTBOJIOB IIaXThl KaJOpU(pEepHON YCTaHOBKOM.

3/1aHue AJIEKTPONOJACTAHIIMM SIBISIETCS Ba)KHEHUIINM SHEPIeTUYECKUM OOBEKTOM IIAaXThI.
ONEeKTPOINOACTaHIUs TpeAHa3HAuYeHa [UIsl pacIlpeseleHus] JJIEKTPOIHEPIMH M TMOHMKEHUs
HanpspkeHus ¢ 3000-6000 B no 660, 380 u 220 B.

31aHue KOMIIPECCOPHOM CTaHIUHU MPEeAHA3HAUYEHO MJI1 pa3MELIEHUS KOMIIPECCOPHBIX
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YCTaHOBOK, MUTAIOUIMX O BO3AYXOIMPOBOAY CXKATbIM BO3JYXOM IOA3E€MHBIE MAIIMHBI U MeXa-
HU3MBI.

DNEeKTPO-MeXaHUYECKasi MaCTepCKasi CIYKUT JAJISl MEJIKOT0, TEKYIIETo U CPEeTHEro PeMOHTa
[IAXTHBIX MAIIWH, MEXaHU3MOB U AJIEKTPOOOOPYTOBAHHUSL.

31aHue MIAXTHOTO BEHTHJIATOpPA CIYKUT IS pa3MEIICHHs] BEHTHJISITOPHBIX YCTaHOBOK,
o0ecreynBaroINX IPOBETPUBAHIE TOPHBIX BHIPAOOTOK.

31aHue XOJIOAMIBHOM YCTAaHOBKM MpEAHA3HAUYECHO ISl pa3MElleHUs CTallMOHApHOMW IOo-
BEPXHOCTHOW XOJIOAMJILHOM yCTAHOBKH, CIY)Kalllel Ui OXJIaKICHHUsS BO3yXa, MOJaBacMOro B
HIaXTYy.

31aHue AerazalliOHHONW YCTAaHOBKHU IPEIHAa3HAuEHO ISl pa3MEIEHHUs Ba- KyyM-HAaCOCHOMN
CTaHIMH, C TOMOIIBI0 KOTOPOM MPOU3BOJIUTCS OTCAChIBAHHME IO CHELHAIBHBIM TpyOaM wu3
YrOJIbHBIX IJIACTOB M OOKOBBIX IMOPOJA METaHa C LEIbI0 CHUKEHHSI Tra3000MILHOCTH MIAXT,
YYaCTKOB, OTAEIbHBIX TOPHBIX BHIPAOOTOK.

6. Kanenoapuwuii nnan cmpoumenscmea pyoHuKa

6.1. Memoouueckue ykazanus no cocmaegieHulo0 KajieHoapHoz2o niana
KanennapHpie IIaHbl COCTABISIOTCS Ui KaKJIOTO IPHHATOTO K CPaBHEHHUIO BapHaHTa
BCKPBITUSI M TOATOTOBKM MECTOPOXKJIEHHUS C Y4YEeTOM TOPHO-KalUTalIbHBIX M TOPHO-
MOATOTOBUTENBHBIX BBIPAa0OTOK (cM. Tabim. 5.8). Pacuer BpeMeHHM Ha NMPOBEIACHUE IOJITOTOBH-
TEIbHBIX U HAPE3HBIX BHIPAOOTOK B KYPCOBOM IIPOEKTE HE BEICTCH.
CocraBieHre KaJIeHJapHOTO IJ1aHa HAYMHAETCS C YCTAaHOBJICHUS MOCIIEI0BATEILHOCTH pa-
00T 110 BCKPBITHIO U MOATOTOBKE (pHC. 6.1).

IloaroroBuTeNbHBIN NMEPUOA: CTPOUTEILCTBO MONBE3AHBIX IYyTEH, MPOKIAAKa
JIMHUK 37eKTponepenady, KOMMyHHKauid. OCHAIIeHHe CTBOJIOB HPOXOJYECKUM
obopynoBanueM. CTpOUTENBCTBO 3[aHUN M COOPYKEHHH TIOBEPXHOCTH Ha IepH-
O] CTPOUTENBCTBA.
v
v v
IIpoxoaka Ha IEHTPaIbHBIX MPOMILIO- IIpoxosnka BEHTHIISILIMOHHBIX U BO3IY-
nrajiKkax riIaBHbIX U BCIIOMOTI'aTEIIbHBIX XOIIoJarouX CTBOJIOB, UITOJCH, WIIyp-
CTBOJIOB, IITOJIEH, ITYP(HOB, BOCCTAIOUIUX ($HoB, BOCCTAIOMMX M MPUMBIKAIOUIUX K
COl'lpSI)KeHHI’I C OKOJIOCTBOJIBHBIM JIBOPOM. HUM COl'IpSI)KeHPIﬁ.
\ 4 v
A 4 A 4
Coopy>xeHHe HaJIaXTHbIX 31aHUH, CTpOUTENbCTBO KOIMPOB, HAIIaXT-
KOIIPOB, 3/JaHUH MObEMHBIX Ma- HBIX 3/aHMH, MOHTaXx 000pyIOBa-
LIHMH [IEHTPAJIbHOM IPYMIIBI CTBO- HUS BEHTUISILIUOHHBIX CTBOJIOB.
JIOB, MOHTaX ITOBEMHOT0 000pYy-
JIOBaHMUS.
y v
y v
CTpOUTENbCTBO OKOIOCTBOIBHBIX IIpoxonka KBeplUIAroB, INTPEKOB
JIBOPOB U JPOOHITEHO-03aTOPHOTO Ha FOPU30HTAaX.
A 4
A 4
CTpONTENBCTBO MOCTOSIHHBIX 3]1a-
HUN ¥ COOpPYXEHHH MOBEPXHOCTHO-
TO KOMIIIEKCA.
4 7 v

ITonroroBka kK OYMCTHOM BBEIEMKE

Puc. 6.1 IlocnenoBaTensHOCTE pabOT MPHU CTPOUTENHCTBE PYAHUKA

HpI/IHHTa}I MMOCJICAOBATCIBbHOCTh JOJIDKHA obecneunBaTh BCKPBITHC U ITOATOTOBKY HanOoJee
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OJIaronpuATHBIX Y4aCTKOB MECTOPOKIACHHS B MUHHUMAaJbHbBIE CPOKHU U, COOTBETCTBEHHO, B Ka-
JICHJApHBIN IJ1aH BKJIIOYAIOTCS TOJBKO T€ BBIPAOOTKH, KOTOpPbIE 00ECIeUnBalOT HAyallo OYUCT-
HBIX padoT (KaK MpaBuiIo, BEIPAOOTKH 2 - 3 TOPU30HTOB).

6.2. Hcxoonvie oannule 011 cocmagieHus KaaeHoapHo2o niana

[To oxoHYaHMM MOATOTOBUTEIBHOTO Mepuosa (Tadin.6.1), B mepByI0 ouepeb BBOASAT B HKCILTya-
TalIMIO [VIABHBIN U BCIIOMOTraTelIbHbIE CTBOJIBL, 32 CUET Yero 00ecTieyrBaeTCs IUPOKUil (PPOHT paboT 1o
MPOBE/ICHUIO TOPU30HTAIBHBIX BEIPAOOTOK.

Tabmumna 6.1
HpOI[O.]'DKI/ITCJ'IBHOCTB IMOATOTOBUTEIILHOT'O IIEpHUOJa
TIpousBOACTBERKA  MOUL- | g4y g0 | 1000 - 1800 | 1900 - 3500 | 3500
HOCTb PYAHHUKA, THIC. T
Hopma mponomkurensHo-
CTH [OATOTOBUTEIBHOTO 12 15 16 18-20
Nepuoa, MECSIIbI
3arpaThl BpeMEHH Ha COOPYKEHUE MOBEPXHOCTHOI'O KOMILIEKCa MPUHSITH 110 Tabi. 6.2.
Tab6muma 6.2
Komnep 6ameHHOTr0 THITA TITABHOTO CTBOJIA 8-12
Komnep 6ameHHOT0 THITA BCIIOMOTAaTENEHOTO CTBOJIA 6-10
Konep 00BIYHOTO THIIA ¢ HAAMIAXTHBIM 3TaHHEM 10-18
MoHTaX TOJJbeMHOT0 000PYIOBAHHS 4-6

OO0beMbl BCKPBIBAIOIIUX U MOJITOTOBUTENBHBIX BBIPA0OTOK HAXOASTCS Yepe3 MPOEKTHHIE
00bEMBI 1 HOPMATHBHBIE CKOPOCTH MPOXOIKH (TabiI. 6.3).
Tabnuna 6.3-HopMaTuBHBIE CKOPOCTH TPOBEJCHHS TOPHBIX BEIPaOOTOK

Bua ropHbIX BeIpabOTOK U paboT CKopocCTh

BBITIOJIHE-
HUs paboT

CTBOJIBL

BEpTHKAJbHBIE, M/MEC 55

HaKJIOHHBIE, M/MeC 50

yrilyOKa BEpTHKaIbHBIX CTBOJIOB, M/MeC 25

OKoJI0CTBOJIBHBIE JBOPHI M KaMephl (Ha oAuH 3a00if) u comnpsi-

JKEHHUs BRIPAOOTOK (Ha OJIHO conpsixeHue), M° /mec 400

KBepuuiary u rnoJsieBble ITPEKH, M/MeC 70

KanuranpHble pyIOCIyCKH H. BOCCTAIOIINE, M/MEC 45

ApMHpOBaHHE CTBOJIOB!

YCTaHOBKA PAcCTPENIOB U HaBECKA )KECTKUX MPOBOJTHUKOB, M/MeC 300

[Mpoxianka TpyOOIIPOBOAOB (B OAHY HUTKY) , M/MecC 2000

Hagecka xabeseii (B 0JJHy HUTKY) , M/MecC 7000

KanennapHele miaHbl cOCTaBISAIOT B (popMe TabMUIbI-TpaduKa C yKa3aHHEM IEpeyuHs U
00beMOB pabOT, CKOPOCTEN MPOBEJEHUS BHIPAOOTOK, 3aT€M OMPEACIAIOT HAYaJI0 U MPOJIO0IKH-
TEIBHOCTh PaboT MO KaxJA0My OOBEKTY U B LIeJIOM 1o pyAHHKY. [Ipumep odopmienus kaieH-
JIapHOTO IU1aHa npezacTasieH B [Ipuioxenun |

[Tpu cocraBineHNM KajleHAAPHOTO MIaHa HEOOXOAUMO OPHUEHTUPOBATHCS HA HOPMATHUBHBIN
CPOK CTPOUTENBCTBA PYAHUKA, KOTOPBI MOYKHO OIPEIEINUTD 10 popMmyIie

Terp=2,8+0,0026-H+0,52- A, ner, (6.1)
rae A — Mpou3BOJICTBEHHAS! MOILITHOCTb PYAHHUKA, MITH.T B TOJI;
H — riyOuna BCkphITHS, M.
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7. TexHuKko-I3KOHOMUYECKAA OUECHKA 6APUAHINO8
7.1. Hcxoonbie 0annble 015 pacuemos
7.1.1. Cmoumocmo 30anuii u coopyxcenuil

CroumMoCTh 3J1aHUN M COOPYKEHHM MOBEPXHOCTU IAXThl, IPOOUIBLHO-T03aTOPHOIO U
MObEMHOT0 KOMIUIEKCA ITPOIOPIIMOHAIBHA MOIITHOCTH pyaHuKa (Tadu. 7.1, 7.2, 7.3).

Tabnuna 7.1
CTOMMOCTb 34aHUN U COOPY>KEHUH TTPU BCKPBITUU
BEPTUKAIbHBIMU CTBOJIAMU M PUMEHEHUH OJHOKAHATHOTO NoIbeMa (ThIC.y.€.)

HaumenoBanune [Ipou3BOUTENHEHOCTD PYIHUKA, THIC. T/TOJ
oGbexto 30- 70 | 110 - 300 | 300 - 600 600 - 1000 | 1000 - 1500

Komep 16 68 68 70 100
HamaxtHoe 31anue 19 28 33 38 44
31aH1e MOIbEMHBIX

MalluH 30 50 80 90 120
[Morpy3o4Hble OyHKEpHI H

3CTaKaIbl 20 29 85 170 250

Tabmuna 7.2
3arpatrhl Ha COOPYKEHUE THUITOBBIX OAIlICHHBIX KOIIPOB
lopoBas nmpoms- | Huamerp | Beicora | Crtpourens- 3arparsl Ha Pazmepst
BOJUTENIBHOCTh | CTBOJIA, M | KOIpa, | HbIA 00bEM, | COOpYXEHHE, | B ILUIaHE, M
PYIHHKA, MIIH.T M M THIC, V€.
1 2 3 4 5 6
1. CkHuNOBO# M CKUIIOKJIETEBOH CTBOJIBI
2 6,0 68 19,4 458 12x 18
5 75 70 29,9 706 18x 18
6 8,0 70 40,7 965 21x21
7 75 68 29,1 686 18x 18
6,0 68 19.4 458 12x 18
I1. KitereBoii cTBON
2 5.5 42 14,7 542 12x 18
5 6,5 52 26,9 656 18x 18
6 7.0 56 55,9 799 18 x 21

BennunHy KanuTalbHBIX 3aTpaT Ha 000pyJOBaHUE MPU OTCYTCTBUM JAHHBIX IO COOpPYXKa-
€MOMY OOBEKTY MOYKHO HAaXOJIUTh IO SMIMPUYECKUM 3aBUCHMOCTSM OT T'0OJIOBOM NPOU3BOIM-
TEJILHOCTHU pyJIHHUKA (A, MIIH. T) U TIyOuHbI pazpadotku (H, m) (Tabmn. 7.4).

Tabnuna 7.3
CTOMMOCTb MOABECHOM 10POTH, ThIC. y.€.

[IpOM3BOAUTENBLHOCTD TIOJIBECHOM 10pOry, T/4
Jnuna noporu, kKm

50 100 150 250 500
1 190 210 225 250 425
2 240 260 280 550 470
5 580 440 560 650 950
10 660 840 940 1250 1750
25 1640 1900 2400 2900 4100
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Tabmuma 7.4 -3aBUCUMOCTH TSI OTIPEACIICHHSI KAl TaIbHBIX 3aTpaT
Ha 000pyI0BaHuE, THIC. V.C.

CTBOJIBI IIAXT 3aBHCHUMOCTH
CKHIIO - KJIETEBOI 30,6 A+0,274 H
BcnomoraTenbHbIN KISTEBOM 256 A+0,17H
HaxknoHHbIl KOHBEHepHBIN 7,68 A+ 1,25H+ 100

HaknoHHBIT aBTOMOOMIBHBIN
(uex KpyIHOTO APOBIICHHS PY/IbI)
' maBHBIA BEHTUIISILIMOHHBIN C
KJIETHEBBIM I101HEMOM

42,8 A+ 0,128 H+ 270

55A+90

7.1.2. Cmoumocms 20pHO-KanumaapbHouIX U 20PHO-NO020MOBUMEILHBIX 8bIPAOOMOK

CtouMOCTb IMPOXOJKH BBIpa6OTOK 3aBHCUT OT I'€OJIOTHYCCKHX YCJIOBI/Iﬁ, HX HAa3HA4YCHUA U
CCUCHU, TUIIA KPCIIU. Ha CTaguu YKPYIITHCHHBIX paCcu€TOB IIPH CPABHCHUH BapUaHTOB BCKPLITHA,
JACTAJIbHBIX PACUCTOB CTOUMOCTH BBIpa6OTOK OOBIYHO HE IIpOBOAAT, @ IPUHUMAIOT UX I10 (baKTI/I-
yecKUM JaHHbIM. [TojiHass cTOUMOCTD IMPpOBCACHUA 1 M3 Bpra60TOK IIPpUBCACHA B Tabi. 7.5.

Tabnuma 7.5 - OpueHTUPOBOYHBIE CTOMMOCTH IIPOBEICHUS MOI3EMHBIX
TOPHBIX BBIPAOOTOK, y.€./M°

HaumenoBanue BrIpabOTOK, Koo durmenTs! kpenoctu nopoa
CeueHue, Crocod KperieHust 4-6 7-10 11-15 >16
1 2 3 4 5

1. CTBOJEI IIAXT
Ceuenne 14 - 17 M2

Kperuienne 6eToHHOE 83,9 90,7 103,9 130,4
Ceuenne 18 - 22 M2

Kperuenne 6eToHHOE 78,0 76,5 88,2 109,8
Ceuenne 23 - 33 M2

Kperuienne 6eToHHOE 59,5 64,3 74 92,2
Ceuenue 34 M2 u 6oree:

Kperurenne 6eToHHOE 52,0 56,2 64,6 80,4

2. HakmoHHBIE CTBOJIBI KOHBEHEPHBIE
Ceuenme § - 12 M2

Kpemnenue 6etonHOE 87,2 96,4 102,2 115,6
Ceuenne 13 - 16 M2
Kpennenue 6eToHHOE 79,4 88,2 94,6 107,2

3. HakJiOHHBIE ChE31bI AT CAMOXO/I-
HOTO 000PYIOBaHUS

Kpemnenue 6eronom 31,5 40,0 48,0 58,4
Kpemnenue mranrosoe 25,7 33,3 41,3 50,1
be3 kpemenus 22,3 29,2 37,4 459
4. Kamepbl pa3nmuuHBIX Ha3HAYCHHH

(OKOJIOCTBOJIBHBIE  TTBOPBHI, KaMepbl 83,3 96,6 116,7 167,6

CJICTIBIX CTBOJIOB)
5. T'opu3oHTaNbHBIE BRIPAOOTKH
Ceuenme 6 - 12 M?

Kperuienne 6eToHHOE 50,0 60,0 75,0 115,0

Kpemnnenue mranroBoe 20,9 27,2 36,8 58,4

Bes kpemenus 18,6 25,3 33,8 54,6
Ceuenne 12 - 20 m?

Kpennenne 6eTonHOE 45,0 55,2 70,6 109,0

Kpermienue mranrosoe 18,3 24,6 31,4 52,5

be3 kperuienus 16,2 23,4 30,6 50,0

6. Boccraromue u pynocmycku
Ceuenne 10 - 15 m%

be3 kperutenus 23,1 37,1 55,6 81,0

Kpennenue mranrosoe 45,0 49,0 58,5 90,0
Ceuenue 4 - 9 M

be3 xperuenus 34,5 56,1 82,8 121,0

Kpennenue mranrosoe 68,9 75,7 89,6 137,5
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7.1.3. Pacuem 20006b1X IKCNIyamayuoHHbIX 3ampam

["ogoBbIe AKCIITyaTallMOHHBIE 3aTPAThl BKIIIOYAIOT B PACUYETHI [10CJIE CTPOUTETHCTBA U BBO-
J1a B OKCIUTyaTaluio PyAHHUKA.

3arpaTsl Ha TPAHCHOPT, MOJAEPKAHUE BEIPAOOTOK, BOJOOTIUB, IPOBETPUBAHHIE 3aBUCST OT
apaMeTpoB MIAXTHOTO MOJIS U MPOU3BOAUTEIHLHOCTH PyAHUKA (A, MIH. T).

["ogoBbIe 3aTpaThl HA TPAHCIIOPTUPOBAHUE PYAbIL:
- [IpU LIGHTPAJIbHOM BCKPBITUU

L
ZC;T)E = CTP(LKBOCH_'_%).A’ y-c. (71)
- ipu (hJIAHTOBOM BCKPBITHH:
LLLIT
3 C = Coo Ly oo + TP) A, Yy.€. (7.2)

- Ha TIOBCPXHOCTHU!

> C=C,, L, As Ve (7.3)

nos noes nos

rac Lnoa - HJaJIbBHOCTb TPAHCHIOPTUPOBAHUA PYAblI HA ITIOBEPXHOCTH, KM;
C

A - MMPONU3BOACTBCHHAA MOIIHOCTD PYJHUKA, T.
CebecTouMOCTh HO,I[3€MHOﬁ SHGKTpOBOSHOﬁ OTKAaTKH O,Z[HOﬁ TOHHBI PYAbI

Tp’CI'IOE - ce0eCcTOMMOCTh MMOA3CMHOI'O U ITOBCPXHOCTHOI'O TPAHCIIOPTA IT PYAEL, y.e./T;

C,=0072+ 0’2‘48 y-e.lr (7.4)

CebecToMMOCTb MOJI3EMHOTO KOHBEHEPHOT 0 TpaHCIopTa

C, =0022+ O'TS et (7.5)

CebecToMMOCTh KOHBEHEPHOTO TPaHCIIOPTa Ha TOBEPXHOCTH

C, =001+ 0£3 y.elT (7.6)

CebecToMMOCTh TPAaHCTIOPTUPOBAHHS aBTOCAMOCBAJIAMH HA TIOBEPXHOCTH PUHUMATH PaB-
HOW Cros =0,1+0,14 y.e./T.
CebecTonMOCTb JIpOOJIEHNS TOHHBI PY/bI IEpe 3arpy3Koi Ha JICHTY WM B CKUIT

C, =0015+ 025 y-elt (7.7)

CebecToMMOCTh MOIbEMA CKUIIAMU TOHHBI PY/bI 110 BEpTHKaIbHOMY CTBOJIY Ha 100 M 1o
BEPTUKAJIH:

C CK

noo

—0,0457 + 0'0266 ,y.e.lt (7.8)
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CebecToMMOCTD KIIEThEBOT'0 MOABEMA 0 BepTHKaIbHOMY cTBOIY C* = (1,2+1,3)C™"

noo noo "
CebecTonMOCTh TIOTbeMa TOHHBI PYIbl KOHBEHEPOM 0 HaKJIOHHOMY cTBOy Ha 100 M mo

BCPTUKAJIU:

Cpop = 00582 + % y.elt (7.9)

CebecTouMocTb nogbeMa ToHHBI pyibl Ha 100 M Tpacchl aBTOMOOUIBHBIM TPAHCIIOPTOM:

C,op = 009583 + O'Ts y.elr (7.10)

CTOMMOCTB BOJIOOTJIMBA [0 BEPTUKAIbHOMY CTBOJIY Ha 100 M BBICOTHI:

C, =0,00421 +8,08-10°° ~q+%1 y.e., (7.11)

rae ( - Ko3QPUIHEeHT BOXOOOHIBHOCTH, M>/4 Ha | MIIH. T. TOJ0BOI1 10OBIYH.
3arpaThl Ha IPOBETPUBAHUE:

C, =0,0144 +29.10°-H_ +k-10°°. L+¥, y.e. (7.12)

rae L —mpoTssk€HHOCTh BEHTUIISIITUOHHOM CTPYH OT YCThsI BO3IyXOIMOJAIOIIETO IO YCThsl BO3/AY-
XOBBIJJAIOIIETO CTBOJIOB, M;
Hcp - cpennsist rirybuHa ropHBIX paboT, M;

H,, =H, + go M, (7.13)

rae Hy - MOIHOCTE HAHOCOB;

Ho - riyOuna opyneHeHus, M;

K - koaddumment, 3aBucsmuii ot cxemsl nposerpuBanus (K = 1,08 s auaroHanbHOM cxe-
Mbl, K = 2,16 - 11s (i1aHTOBO# U IIEHTPATBHON CXEM).

PeMOHT BbIpaOOTKH Halle BCETO COCTOUT B MOJTHOW WM YACTHMYHOM 3aMeHe Kperu, Bellu-
YUHY 3aTpaT Ha MOJAepXaHHe BBIPAOOTOK PACCUUTHIBAIOT MO KOA(D(UIIMEHTY H3HOCA KPETIH.
CTouMOCTHBIE TaHHBIE 7Sl pacueToB OepyTCs U3 MPOU3BOACTBEHHBIX OTYETOB MJIM MPEUCKypaH-
TOB 1I€H, UCXOS U3 KOHKPETHBIX YCIOBUH dKCILTyaTallMy BeIPAOOTKU. {1l mpUOIMKEHHBIX pac-
YETOB 3aTpaT Ha TEKYIINH PEMOHT M HOAAEPKAHHE BEPTHUKAJIBLHBEIX CTBOJIOB NMPUHHUMAIOTCS B
pasMepe 1 %, HaKIOHHBIX - 1,5 %, TOpH30HTaILHBIX BBIPa00TOK - 0,66 %, BEIPaOOTOK OKOJIO-
CTBOJILHBIX BOPOB — 0,3 % OT CTOMMOCTH HX IIPOBEIEHHUSL.

[Tpu HanMuYuU PyJHBIX OXPAHHBIX LIETUKOB OMpeenseTcs abcoMoTHas CyMMa Mepepacxo-
Jia TIPY UX U3BJICUYCHUU

2Cu = ((Cu-Cro6)Nu* Qu)/1-Ry, (7.14)

rne (Cu-Cros) — pa3HUIIA JOOBIYU M TIEpepadOTKU TOBAPHON PYIIBI IPU BBIEMKE M3 OXPaHHBIX IIe-
JIMKOB ¥ OCHOBHBIX 3aI1acoB, y.€.;

Ny — K03 pULIMEHT U3BIIEUEHNUS PY/Ibl U3 OXPAHHBIX LIETHKOB, A0J. €]I;

Ru — k03¢ punmenT pa3yboxuBaHus Mpu U3BICUYCHUHM OXPAHHBIX IIETUKOB, OJ. €11.;

Qu — 3amackl B OXpaHHBIX IIETUKAX, T.

Paznuna (Cu-Cros) OnpeziensieTcs U3 yCIOBHs, YTO OXPAaHHBIA LEIHUK M3BJIEKAETCS CHCTe-
MaMH pa3pabOTKH ¢ TBEPACIOLICH 3aKiaKoil MOBBIIIEHHON MpoYyHOCTH. B pacuerax MOXHO pe-
KOMEH/IyeTCsl IPUHUMATh CIIEAYIoIe 3HaueHus (Tadi. 7.6).

Tabnuua 7.6 - Pazauna B 100b1ue py/sl U3 OXPaHHOTO IeTUKa U
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OCHOBHBIX 3aI1aCoB

TexHonorust OTpabOTKH OCHOBHBIX 3aI1acoB (Cy-Cpop), y.€./T
1. C TBepaeromIeii 3aKIaaKoi 1,5/7*
2. C cyxol Wiy THAPO3aKIaIKON 6,0/
3. C ecTecTBEHHBIM TOAJICPKAHUEM FIIH 00- 7,5/
pYIICHHEM Py ¥ BMELIAIOHINAX TIOPOJT

* -y — 00BEMHBII BEC PYJIBI, T/M°

["omoBoli TIepepacxo/1 BKIIOYACTCS B AKCILTyaTAIllMOHHBIC 3aTPAThl U ONPEICIsAeTCS CIey-
IOIIUM 00pa3oM

Dy = 2Cy /T, (7.15)

rae T — cpok cylecTBOBaHUS PYJHHUKA, JIET.
7.2. DKoHOMUUECKOe cpasHenUe 8APUAHNIOE 6CKPbIMUA NO KPUM EPUIO CPOKA OKynae-
Mocmu KanumaibHbIX 3ampam

Br16op Hambomee 1menecooOpa3HOro BapHaHTa BCKPBITHS W TOJTOTOBKH MECTOPOXKICHUS
MPOU3BOJUTCS IYTEM TEXHUKO-3KOHOMHUYECKOI'O CpPaBHEHHUS HA OCHOBE JIMCKOHTHPOBAHHOI'O
CpPOKa OKYIIa€MOCTH KaIllUTaJbHBIX 3aTpatr. J[MCKOHTUpPOBaHUE — 3TO NPUBEACHUE Pa3HOBPEMEH-
HBIX JICHEKHBIX IIOTOKOB K OJTHOMY MOMEHTY BpeMeHHU. 1101 cpokoM OKyIaeMocTH KanuTalbHbIX
3arpat (D Kt) moapaszymeBaercs MpoOJOIKUTENLHOCTD MEPUOJIA, B TEUEHUE KOTOPOTO CyMMa YH-
CTBIX F'OIOBBIX JJOXOJOB paBHA CyMME KaIllUTaJbHbIX BIOKEHUM, T.€ 3TO BPEMS 3a KOTOPOE KaIlH-
TaJbHBIC 3aTPaThl OYAYT BO3BPAILEHBI 32 CUET JOXOJI0B OT peaIU3aliy MPOAYKIIUU IIPU TOM WU
WHOM BapHaHTe BCKPbHITUA. JIMCKOHTHPOBAHHBIA CPOK OKYIMAeMOCTH KamuTaibHbIX 3aTpat (Tox)
onpeesieT MOMEHT YCIOBHS, KOT1a

Y K/ (1+E)" = (Mt + Ay) / (1+E)T, (7.16)
rie Tox — CPAaBHUTEIBHBIN TUCKOHTHPOBAHHBIA CPOK OKYITAEMOCTH KalUTATbHBIX 3aTpaT I-ro Ba-
pHaHTa BCKPBITUS U TOATOTOBKH MECTOPOXKICHUS, JIET;

Y Kt - kanuTanbHbIe 3aTpaThl Ha BCKPBITHE U MOJITOTOBKY MECTOPOKACHUS I-TO BapuaHTa,
y.€.;

E — craBka nuckonTa, non. en. [lpunumats npu E=5%;

T — cpok 3KCIUTyaTallud MeCTOpoXkaeHus, JeT; [t - rogoBoit pa3Mep npuObLIH, MOTyd4aeMOn
OT 3KCIUTyaTallui MECTOPOKACHUS MPH I-M BapHaHTE BCKPBITHS U MIOATOTOBKH, V.€.;

At— T0I0BO# pa3mMep aMOPTH3AIIMHU TIPH i-M BapHAHTE BCKPBITHS U TIOJTOTOBKH, Y.€.

Cpok OKynmaeMOCTH PEKOMEHAYETCSl PACCUUTHIBATH C YUYETOM JAMCKOHTHUPOBAHUS, CO CTaBKOMN
nmuckoHTa (E= 5%), ecnu pacyer Benercs B y.e., B Cllydae KOrja pacueT MPOU3BOIUTCS B pyOIsiX,
To E mpuHnMaercs paBHoOU rogoBoMy pazmepy uapusiun (12%).

HcxonHble faHHbIE 1S pacyeTa:

1. Cymma kanuTajJbHbIX 3aTparT, y.e. (O Kt) — paccunTriBacTcsl M0 MPUBEICHHBIM 3aBHCH-
MoctaM B11. 7.1.1., 7.1.2.

2. CymMMa 3KCIUIyaTAIIMOHHBIX 3aTPaT, y.e./rof (Jt)- pacCUUTHIBACTCS MO MPHUBEIACHHBIM
3aBHUCUMOCTSM B 11.7.1.3.

3. CyMmma aMOPTH3AIMOHHBIX OTYMCHEHUH (Arox)- PACCUUTHIBACTCS IO 3aBUCUMOCTH,
y.e./Tox.

K +K,+K,,,+K,+K

200
b

cmyn
rae Ker, Kis , Kump 5 Kox, Knos 31 - KanuTanbHble 3aTpaThl COOTBETCTBEHHO HA CTPOUTEIHCTBO
CTBOJIOB IIaXT, KBEPILIAroB, OKOJIOCTBOJIbHBIX IBOPOB, IOBEPXHOCTHBIX 3/IaHUM U COOPYKEHUH,

y.e.;

10630 A (7.17.)
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Beryn — OanaHcoBble 3amachl py/ibl CTYyIIEHU BCKPBITHSA, T.

4. Cpok crpouteiberBa, jeT (Terp)- onmpenensercs coriacHO KaJeHIapHOMY IUTaHy CTPOH-
TeIbCTBA PYJHUKA.

5. 3aTpaTbl Ha OYHCTHYIO BBIEMKY, y.e./ 10X (Jou)

3arpaThl Ha €IMHULLY OYHCTHOM BBIEMKH (Coy) COCTABISAET 25% OT ce6eCTOMMOCTH MOI3€MHOM
n00b1YM pynbl (Tabdm. 7.7).

T.0., rOJIOBBIE 3aTpaThl HA OUUCTHYIO BBHIEMKY OMPEIENAIOTCS UCXOS U3 ce0ECTOMMOCTH J0-
OBIYM U TOJIOBOW MPOU3BOIUTEIBHOCTH MIAXTHI:

3,,=0,25Cs06" Aron (7.18)

IJI€ Cno6 — C€OECTOMMOCTD JOOBIYU MOJIE3HOTO MCKOMAeMOro, ONpeAeseTcss UCXOAs U3 MpH-
HATON CHUCTEMBI pa3paboTKu 1o Tabiu. 7.7, y.e./ T,

Arox — TO0Bas IPOU3BOIUTENBHOCT PYIHUKA 10 pYyJE, T/TOI.

Ta6muma 7.7- CebecTtouMOCTh H100BIUU 1 T pyJIbI (Cao6) MPU PA3TUIHBIX CUCTEMAX pa3paboT-

KH
I'pym VY CIIoBHS ¥ CHCTEMEBI pa3padoTKU CebecronMocTs (y.€./T) JoObn
na PYZBI IPX IPOU3BOJICTBEHHON
pyxz- MOIIIHOCTH PYJHHKA MJIH. T/TOX
HH- Ho 0,5 0,5-10 |1,0-20

KOB

1 BrnaronpusTHBIC YCIOBUS U TIPOU3- 9,0-12,0 7,0-9,0 5,0-7,0
BOJUTEIBHBIC CUCTEMBI (3TAXKHOE U
MOPTAXKHOE 00pyIICHHE, Kamep-
Hasi, KAMEPHO-CTOOOBAas)

2 Cpennne mo npomsBogurensHoctd | 12,0-15,0 | 9,0-12,0 | 7,0-9,0
cucTeMsl (CILIONIHAS, CHCTEMA C
Mara3uHUPOBAHUEM PY/IbI, CIIOEBOE
o0OpyIIeHne) u yCIoBuUs pa3padOTKU

3 ManonponsBoaurensHble cuctemsl | 15,0-17,0 | 12,0-15,0 -

(c 3akmanKoit u (WH) KperuieHueM)

[PU OTHOCHUTENLHO HEOIAronpusIT-
HBIX YCJIOBHUSIX

6. Boipyuka ot peasm3auuu npoaykuuu (Bi), y.e./ ron
['omoBast cymma BhIpYYKH OT peanu3anuu (Bt) paccunTbiBaeTcs Kak Mpou3BeieHNe [IeHHOCTH
nosue3Horo uckonaemoro (Lnx.) Ha TO0BYIO MPOU3BOAUTEIBHOCTh OJ3EMHOI0 PYAHUKA 10 PY-
1€ (Aron):
Bi= I—[n.n. * Aroa ) (719)
rzie Bt — BeIpydKka OT peanusanuu Mojie3HOro UCKOMaeMoro, y.e.; Llny - eHHOCTh MOJIe3HOT0
UCKOIIaeMOr0, Y.€./T.; Arox — IPOU3BOJCTBEHHAs! MOIIIHOCTb PYIHUKA, MJTH. T/TOJ.
M3Bnekaemasi IEHHOCTb PY/I IBETHBIX METAIUIOB (y.€./T):
e = 0,01*c(1-R)1r*e*Ko, (7.20)
IJie ¢ — coJiepKaHKue MeTajula B OallaHCOBBIX 3anacax, %; R — koadduunent pazyboxxuBanus py-
IbL, AOJ1. €11.; I — IleHa | T pyasl MeTainia, y.e. (Tabin. 7.8.);
€ - K03(punmeHT U3BICUCHHUS MeTasla B KOHIEHTpaT, 10i. el.; Ko - koadduuuent neiicteu-
TEJIBHOTO J0XOJa PYIHUKA OT CTOMMOCTH KOHEUHOM MPOAYKIIUH, TPUXOISIIETOCs] Ha BCKPBITHE
mecropoxaeHus. Ko =0,1+0,15
W3Briekaemast IEHHOCTD KEJIEe3HOU pyas (y.€./T):

= (—-uKO, (7.21)
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IJIe C - coiepaHue *kelie3a B 0aJaHCOBBIX 3amacax, %; R — koadgdunueHT pazy0oxkuBaHus py-
Ibl, TOJI. €11.; 11 — LeHa | T kenesa, y.e.; € - KO3(QPUIMEHT U3BJICUYEeHU Kee3a B KOHLEHTPAT
(0,85), non. exn.; B - comeprkanue xeneza B KOHLIEHTpate, %o.

Ileny 1 T xene3noro koHmenrpata (f=60%) pekomenayercs npuHumars 1= 30 y.e.

Tabnuma 7.8- PekoMeHxyembIe 1IEHBI Ha IIBETHBIE METAIUTBI K KOY(PPUIIHMEHTHI U3BICUCHHS
METaJUIOB B KOHIIEHTPAT

Lena 1 T Metamia Koadpunument
Mertann (m), y.e. H3BJICUEHMS] METalIa
(g), %

AoMuHui 1800 98
Menp 3000 85
Hukenn 16000 70
OnoBo 7000 75
CBuHell 1000 80
[unk 1200 75

HcxonaHble JaHHbIE IS pacyeTa JUCKOHTUPOBAHHOI'O CPOKA OKYIIaEMOCTH KalUTaJIbHbIX
3aTpaT cBOAATCA B Tabmuiy 7.9.

Tabmuua 7.9- MicxoaHble TaHHBIE U pacyeTa CPaBHUTEIHLHOTO JUCKOHTHPOBAHHOTO CPOKa
OKYIIa€MOCTHU KaIIMTAJIbHBIX 3aTpaT 11O BapHaHTaM BCKPBITUA

HanmMmeHoBaHue noxa3saTens BapuaHT BCKpbITHS

1 2

BeIpyuka OT peanu3aiyu npoayKLuH, y.e./To

CyMMa aMOpTH3aLMOHHBIX OTYHCIICHHH, y.€./To]

CpOK CTPOHTEIBHCTBA, JET

3arpaThl Ha OYUCTHYIO BBHIEMKY, y.€./T0]

CyMMa KanuTaabHBIX 3aTparT, y.e.

CyMMa 9KCIUTyaTallMOHHBIX 3aTpaT, y.e./Tox

Jlasee MPOM3BOMUTCS pacyueT MmoKas3arelsieil Ui ONmpe/eieHUs] TMCKOHTHPOBAHHOTO CPOKa OKY-
MAEMOCTH KAIMUTAJIbHBIX 3aTPAT M0 KaKJIOMY BapHAHTY BCKPBITHs. Pe3yabpTaThl pacuyera CBOIATCS
B Tabmuiy 7.10.

Tabnuna 7.11 — Pacnpenenenne KanuTaabHBIX 3aTpaT MO rojiaM

Cpox crpoutenbcTBa | PacmpeneneHne kKamuTaibHBIX 3aTpaT Mo rojaam, %
Terp, €T 1 2 |3 |4 |5 |6 |7 8 9

3 25 40 | 35

4 17 30 |30 | 23

5 15 20 |25 | 25 | 15

6 10 20 |20 | 20 | 20 | 10

7 8 18 |18 |18 |18 |12 |8

8 6 16 |16 |16 |16 |12 |10 |8

9 5 15115 |15|15]|12 |10 |8 5

OrnpesenieHne CpaBHUTEIBLHOTO CPOKA OKYMAaeMOCTH KalUTaJIbHBIX 3aTpaT MPOU3BOIUTCS
MO/ICUETOM JUCKOHTHPOBAHHOTO JIEHEKHOTO IMOTOKA HApacTAOUIUM HUTOTOM. 3a JUCKOHTHPO-
BaHHBI CPOK OKYMAEeMOCTH KalUTaJIbHBIX 3aTpaT HEOOXOAMMO MPUHUMATh MOMEHT TIepexoa ¢
OTPHUIIATEIILHOTO 3HAYEHUS! JUCKOHTHPOBAHHOTO JEHEKHOTO TOTOKA HApacTAIOIIMM HUTOTOM B
MOJIO’KUTEIHHOE €r0 3HAaUECHHUE.

OnTUMaNbHBIM CUYHUTAETCS TOT BAPUAHT BCKPBITHS, KOTOPBIA MMEET HAMMEHBIINH CPOK
okymaemocTu. [Ipu mosydeHnn OJWHAKOBBIX 3HAYEHHH CpPOKa OKYIMaeMOCTU MO paccMaTpuBae-
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MBIM BapuUaHTaM BCKPBITHUSI BBIOOp MPEANOYTUTEIHLHOTO BapHUaHTa BCKPBITUS MECTOPOKIICHUS
MPOU3BOJIUTCS MO MHUHHUMAaJbHBIM BEIMYMHAM KallUTalIbHBIX 3aTpaT M CpPOKa CTPOMUTEIHCTBA

pYAHUKA.
Tatmuua 7.12
3navennn xkoshPHUNENTE AHCKOHTHPOBAHNA B SABMCHMOCTR OT HOPMAL AHCKONTA
Hopma
NKc- Toawt
Kolrma,
% 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 t5
1 1 0,99 0,98 0,97 0.96 0,95 0,94 0,93 0,92 0.91 09 0.9 089 | 0.88 | 087 | 0.86
2 i 0,98 0.96 0,84 0.92 0,91 0,89 0,87 0.85 0.84 0,82 08 679 [ 077 | 0,76 | 0,74
3 1 0,97 0,94 0,92 0,89 0,86 0,84 0,81 0.79 0,77 0.74 0,72 0.7 0,68 | 6,66 | 0,64
4 1 0,96 0,92 0,89 0,85 0,82 0,79 0,76 0,73 0,7 0,68 | 0,65 | 0.62 0,6 0,58 | 0,56
5. 1 0,95 0,91 | 0,86 0,82 0,78 ]| .0,74 0,71 0,68 064 ] 061 1 058 | 056 ) 053 | 0.51.] 048,
6 1 0,94 0.89 0,84 0,79 0,75 0.7 0,66 0,62 0,59 0,56 | 0,53 0.5 0,47 | 044 | 0,42
7 1 0,93 0,87 0,82 0,76 0,71 0,67 0,62 0,58 0,54 0.51 0,48 | 0,44 0,41 0,39 | 0,36
8 1 0,93 0,86 0,79 0,74 0.68 0,63 0,58 0,54 0.5 0.46 | 6,43 0.4 037 | 034 | 0,32
9 1| 092 0,84 | 077 | 071 | 0653 06 | 055 | 05 | 0,46 | 042 035|036 | 03303 |02
10 1 0,91 0,83 0,75 0,68 0,62 0,56 0,351 0.47 0,42 032 | 035 | 632 { 0,29 | 0,26 | 0,24
11 1 0.9 0,81 0,73 0,56 0,59 0,53 0,49 0,43 0,39 0,35 032|029 | 0,26 | 0,23 | 0.1
12 1 0,89 0,79 0,71 0,63 0,57 0,5 0,45 0.4 0,36 0321029 | 0,26 | 0,23 0.2 0.18
13 1 0.88 0,78 0,69 0,61 0,56 0.48 0,42 0,37 0,33 0,29 { 0,26 | 0,23 0.2 0,18 | 0,16
14 1 0,88 0,77 0.67 0,59 0.52 .46 0,4 0,35 0,31 0.27 0,24 | 0,21 018 | 0,16 | 0,14
15 ! 0,87 0,76 0,66 0,57 0.5 0.43 0,37 0.32 0.28 0,25 { 0,21 0,19 | 0,16 | 0,14 | 0,12
16 1 0,86 0,74 0,54 0,55 0,47 0.41 0.35 0,3 0.26 0,22 | 019§ 017 | 034 [ 012 | O.11
17 1 0,85 0,73 0,62 0,53 0,45 0,39 0,33 0.28 0,24 21 0,18 | 015 | 0,13 | 0,11 0,09
18 1 0,85 0,72 0.6 0,52 0.44 0,37 4,31 0,27 0,23 (19 | 016 !} 014 | 0,12 0,1 0,08
19 1 0,84 0,71 0.6 9.5 0,42 0,35 0.3 0,25 0,21 (18 | ©,15 | 012 0.1 0,08 | 0,07
20 1 0.83 0,69 0,58 0,48 0.4 0.33 0,27 0,22 0,19 C16 ¢13 | 0.1 0,09 | 0,08 | 0.06
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[Tpunoxenue 1

Ob6ocHOBaHME CeYeHUSI TOPU30HTAIbHBIX H HAKJIOHHBIX BCKPbHIBAIOIIUX BHIPA0OOTOK
U IJTMHBI HAKJIOHHOTO CTBOJIA.

[upuHa OTKATOYHBIX BBHIPAOOTOK MPU TPAHCIOPTE TOPHON MACChl CAMOXOJHBIM 000PYI0-
BaHUWEM, B TOM YHUCIJIE€ MOJ3EMHBIMH CaMOCBajaMH, JOJDKHA MPUHUMATBCS C YY4ETOM 3a30pOB
MeX 1y HauboJiee BBICTYMAOIIEH YacTbi0 TPAHCIOPTHOTO CPEICTBA U CTEHKOU (Kpemnbio) BbIpa-
0OTKM WJIM pa3MELICHHBIM B BBIPAOOTKE 00OpYyIOBaHHEM, COCTABIAIOIMIUX 1,2 M CO CTOPOHBI
npoxoJa s Joaeit u 0,5 M — ¢ MPOTUBOIOI0KHON CTOPOHBL. 3a30p JJIsl TPOXO/1a JI0IEH MOXKET
OBITH YMEHbILIEH /10 | M B cilyyae yCTpONCTBA HULI Yepe3 25 M WK MeUIeX0AHOro Tpamna MHpu-
Hoit 0,8 M Ha BeICOTE 0,3 M.

JI1s CHYDKEHUS KaUTaIbHBIX 3aTpaT IpU MPOXOKE U MOAepKAHUHU HAKJIOHHBIX ChE3/10B
MIPUHUMAEM 3a30PbI CO CTOPOHBI TPOXOJa JIH0JIe 1 M U ¢ MPOTUBOMOJIOKHOK CTOPOHBI 0,5 M

[Tpu mocrtaBke pyAHONH MAacChl 10 CTBOJA KENE3HOAOPOKHBIM TPAHCHOPTHOM HCXOMS U3
EIIb, nomkHbl OBITH 0OCCIIeYeHBl CBOOOAHBIC MPOXOJIbI IS J0Jel mupuHoi He meHee 0,7 M
MEXJly CTEHKOU (Kpemnbio) BEIPaOOTKH, pa3MEIICHHBIM B BEIPAOOTKE 000pyI0BaHHEM, TPYOOIIPO-
BOJIaMU U HauOoJiee BHICTYMAIOMIMMH YacCTSIMHU MOJBIKHBIX CPEJICTB. YKa3aHHAs IIUPHUHA CBO-
OOJHBIX MIPOXOJOB AJS JIOACH OJKHA OBITh BBIIEp)KaHa HA BCEl MPOTSKEHHOCTU BHIPAOOTOK
IPHU BBICOTE MX HaJ CBOOOIHBIMH mpoxoaamu He MeHee 1,8 M. C mpOTHUBOMOIOXKHOM CTOPOHBI
CBOOOJHBIX MPOXOJOB AJIS JIOACH JOJKHBI ObITH OOecreueHbl 3a30pbl He MeHee 0,25 M Mexay
CTEHKOM (Kpernbio) BEIpaOOTKH U HauboJsiee BHICTYHAIONIMME YaCTsIMH MOJABUKHBIX CPE/ICTB.

PaccTosiHre Mex1y OCSIMU PENBCOBBIX MyTEH B IBYXITYTEBBIX BhIPAOOTKAX Ha BCEHl MX MpPO-
TSOKEHHOCTH JIOJDKHO OBITh Takoe, YTOOBI 3a30p MeXAy HamOojee BBICTYMAOIIMMH YacTIMU
BCTPEUHBIX MOJBMXHBIX cpelncTB Obul He MeHee 0,2 M. YKka3aHHbIE B HacTosIeM naparpade 3a-
30Pbl JIOJKHBI OBITh BBIZICPKAHBI TAKKE U HA 3aKPYTIICHUSIX.

OCHOBHBIX PaCCUUTHIBAIOTCS MO CIEAYIOMUM (opMyam:

BBICOTA cBOJA ho:

— 1pu 6eTOHHOM, HaOpBI3roeToHHOM Kpenu npu f = 7—12 ¥ npu WTAaHrOBON U KOMOMHHUPO-
BaHHOH Kpenu npu f=4-9 — o popmyne

; (1)

— npu  HaOpBI3rOCTOHHOMW  Kpemu  Mpu > 12 w 1§pu  LITaHTOBOM

¥ KoMOMHHMpOoBaHHOU Kpenu npu f > 9 — mo Gopmyrne

B
ho = Z ; (2)
145. . BBICOTA BRIPAOOTKHU OT MOYBHI 0 BEpXHEH TOUkU cBoja hB — 1o Gopmyre
he =h + ho, 3)

rze h — BbicoTa BepTUKAIbHON CTEHKH BBIPAOOTKH OT €€ MOYBHI, M;
3) paauyc oceBoii n1yru cBoja R — no ¢popmynam:

R =0,692B (mpu h, = g); 4)

R =0,905B (npu h, = %); 5)
4) paguyc 60KOBO 1yru cBoja r — 1o opmysnam

r=0,262B (mpu h, = %); (6)
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r=0,1738 (npu h, = %); )
5) mI0Ima b HONEPEYHOr0 CeYeH s BBIPAOOTKHU B CBETY SCB — 110 (hopMyIam

Ses = B(h1 + 0,26B) (1pu h, :%); (8)

Sep = B(hy + 0,196B) (npu h :%), )

rac h; — BBICOTA BepTI/IKaHBHOﬁ CTCHKH BBIpa6OTKI/I OT 0aJIJIaCTHOTO CJIOS.

s onpenenenus mapka caMOXOJHON TEXHHMKH 3aJIeiICTBOBAHHON Ha OYMCTHBIX paboTax
HEO0OXOUMO MPOU3BECTH PACUET JJIMHBI HAKIIOHHOTO ChE3[]a U MOATOTOBUTEIBHBIX BHIPAOOTOK
Ha CaMOM HIDKHEM TOPH30HTE (KPUTHUECKYIO JJIMHY OTKATKH).

JliHa HaKJIOHHOTO che3a OyJeT paBHa

Lse =Lt Lrop (10)
rac LHq — OJIMHA HAKJIOHHOI'O ChE31a 663 yqua FOpI/IBOHTaHLHLIX BCTaBOK, M, Lrop — CyM—
MapHaSI JJINHA FOpI/ISOHTaJIbHBIX BCTaBOK, M.

L= H/sina (12)

rae H — riyOuHa 3aimeranust MECTOPOKIEHHS, M ; 0L — YrOJI YKJIIOHA HAKJIOHHOTO Che3Jia

(V11 OZTHOOCHBIX aBTOCAMOCBAJIOB He GoJjiee 7 rpalycoB Juls IBYOCHBIX He Gosee 10 rpamycos) ,
rpa.

Lrop = ((Lurs/1s) -1) *Liops (12)
rie Lrops — JUTMHA TOPU30HTAILHON BCTaBKH, M; . |z - paccTossHUEe MEXITy TOPHU30HTAIbHBI-
MU BCTaBKaMH (PaccTOSHUE MEXAY FOpU30HTATbHBIMU BCTaBKaMH mpuHuUMaeM paBHoe 200 ),
M.
[TpoexkTupoBaHue cedeHHs] BCKPBHIBAIOIINUX BHIPAOOTOK MPH HCIOIH30BAHUU CAMOXOJIHOTO
000pyZ0BaHUs M 3JIEKTPOBO3HOM OTKATKH OCYIIECTBIISETCS UCXO0/I U3 OCHOBHBIX ITAPAMETPOB €€
CEUeHHsI ¥ TUIIOPAa3MEPOB MPUMEHSIEMOI0 000PyI0BaHUS PUCYHOK 1,2.

hu

300

300 1000

Puc. 1. Ceuennrie HaKJIOHHOTO CHE3/A.
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250

700

Qb ebpabonku

h

o
8

Qb ebpaborrku

h

700

Puc.2. CeueHust OTKaTOUYHbBIX KBEPILIAroB
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[Tpunoxenue 2
OnpeneneHue ceyeHNsl BEPTUKAJIBHOIO CTBOJIA

B Tom citydae ecnu riaBHOM BCKpBIBAIOIIEH BHIPAOOTKOMN SIBIISETCS BEPTUKAIBHBIA CTBOI,
€ro ceueHue onpeensercs rpaguueckuM crnocoOoM HUCXOAs U3 TUIA TPUMEHSIEMOT0 O IbEMHO-
ro o0opynoBaHusl.

Jlns onpeneneHus TUIa U YKMclia CKUIIOB, pa3MellaeMbIX B CTBOJIE, HEOOXOAUMO 3HATh Be-

JUYMHY TOAHUMAEMOTI0 TPYy3a, KOTOPYIO OIPEIENSIOT B CIEAYIOLIEH 110CI€10BATEIbHOCTHU:

1. YacoBast MpOM3BOJUTEIBHOCTD MTOIBEMA!
Qq = Ky Ar , T/4, 1)
N t,
rae Ky = 1,15 = 1,25 — koappunmeHT HepaBHOMEPHOCTH pabOThl MoabeMa;  Ar — rojaoBas

IPOM3BOJICTBEHHASI MOIHOCTh LIAXTHI, T/ToA; N — yncio pabounx aHEl B roay (MOXKHO MPUHH-
Math N = 305); tn — DpoJOIKUTENBHOCTh PA0OTHI IOABEMA B CYTKHU, 4 (MOXHO MPUHUMATh tr1
=18 u).

2. MakcuManbHasi CKOpOCTb JBUKEHUSI TPY>KEHOTO CKHUIIA 10 CTBOJTY:

Vo <04 +H, M/c; (2)

H=Hcr + h, M, 3)
rae H — Boicota mogsema, M; Hcer — rinyOuHa cTBoNa miaxThl, M; hrr — BBICOTA IPUEMHOM ILIO-
IaiKy HaJd YCTbEM CTBOJIA, M.
3. Cpe,[[HHH CKOPOCTb ABHIKCHUS CKHUIIA:

VCP = Vmax / 1,4, M/c. (4)
4. HpOHOH)KI/ITeHBHOCTB JABUXKCHUA CKHIIA 3a OAUH HOI['BéM 0 CTBOJIY C YYCTOM YCKOPCHUA U
3aMCJICHUSA:
i4—25, c. (5)

Cp

tex =

5. IIpo0mKUTENBHOCTD OJJTHOTO IIMKJIA IMOIbEMA:
t]_[ = tCK + ®a c, (6)
rae ® — npoaoIDKUTEILHOCTD Tay3bl HA 3arpy3Ky U pa3rpy3Ky CKHUIMa, KIeTH (Tadi. 5.2)

Tabmuna 1 - [IpoaomKUTensHOCTD May3bl Ha 3arpy3Ky U pa3rpy3Ky CKUIIA, KJIETH

JlnvHa KIetH, M Ilaysa, ¢ EMKOCTB cKHma, M3 IMaysa, ¢

2,55 20 4 7

3,1 25 5 8 .

45 30 7 9 6. Yucno noabéMoB B
6.5 40 i 1 4ac:

- - 15 15 nl{ = 3600 / t

- - 17 17 (7)
- - 21,5 21

7. I'py30110AbEMHOCTD CKUIIA:
Qck = Qu/ny,T. (8)
8. BMecTuMoOCTh cKHUIa:
Vck = ek K / p, M, €)]
rae Kp — ko3 unmenT pa3prixieHus Mojie3HOro CKOMAaeMOoro MM MOpojbl; p — 00b-
&MHas Macca MOJIe3HOTO UCKOMAEMOTO MM HOPOJIbl B MacCHBE, T/MC,
[To momydeHHOMY 3HAUEHHIO (ck HJIM Vck NPUHUMAIOT ONMKaMIINi TUIIOBOM CKUM U
win kieth (tabi. 5.3).
[Tpyu mocTpoeHHU cedeHHs BEPTUKAIBHOTO CTBOJIA IIAXThl HEOOXOJIMMO YUYHMTHIBATh Clle-
JYIOIIME 3a30pbl U PaCCTOSHUSA periaaMeHTupoBanHble ElIb:
- IIpY METAJUINYECKON apMUpOBKe: He MeHee 150 mwm;
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- IPY CMENIAHHOMW U JIEPEBSIHHON apMHUpoBKe: HE MmeHee 200 M.
Mex 1y BCTpEYHBIMU JBHXKYIIUMHUCS cocynaMu: HEe MeHee 300 mm;

MEXJly CTEHKaMH COCyJla ¥ KPerblo CTBOJIa Mpu OeTOHHOU Kpenu: He MeHee 150 mMM;
MEXTy IBYMS JTBUKYIIMMHCS COCYAAMHU MPH OTCYTCTBUU paccTpesioB: He MeHee 200 mwm;
MEXJly MOJBEMHBIMU COCYJIaMU M paccTpeliaMu, HECYLIUMHU MPOBOJHUK: He MeHee 150

MM;

MEXKAY pacCTp€ilaMHi U 4aCTAMHU COCYAO0B, YAAJICHHBIX OT OCH IIPOBOJHHWKOB Ha paCCTOSIHUU

0 75 MM, Ipu ABYCTOPOHHEM PACIIONIOKEHUH MPOBOIHUKOB: HEe MeHee 40 Mwm;
MEXIY KJIEThIO B 0eTOHHOM Kpenbto: He MeHee 200 MM.

KOHCTPYKI_[I/IH JIECTHUYHOI'O OTACICHUA B LCIIIX obOecreyeHnss BO3MOKHOCTH CBO6OI[H01"O
NEPEMCIICHUA CIaCaTCJIbHBIX KOMaHJ B pecCupaTtopax MAOJDKHA YAOBJIICTBOPATH CICAYIOIIHUM

YCIIOBHAM:

Ppa3MEPEI J1a30B B MOJKaX AOJIKHBI UMETh AJIMHY HEC MCHEC 0,7 M, 4 IIMPHUHY — HC MCHCC

0,6 Mm;

pacCToOAHNUE OT OCHOBAHUA JICCTHHUIILI 10 KPEIIKM CTBOJIA JOJIXKHO OBITH HE MEHee 0,6 M;

pacCToOAHUEC MEKY ITOJIKaMU JOJIZKHO OBITH He Oosiee 8 M;
JICCTHHUIBI JOJIXKHBI OBITh YCTAHOBJICHBI C HAKJIOHOM HE Oonee 800,

M pHUHA JECTHUIIBI DOJI’KHA OBITH HE MEHee 0,4 M.

Tabnuma 2 - Pactipenenenuie 060pya0BaHUs UCXOS UX Ta0apUTHBIX pa3MEpPOB BarOHETOK, CKO-

OB U KJIETEH.

Ne
/ IITaxTHBIC BArOHETKH IIlaxTHBIC KIETH
i
O6bem
Ky30- Iu-
1u- Bri-
3 _
Tun Ba(m®)/ma | JlnuHa, — cora. Tun JNiuna, pu
cca Ba- MM MM Ha,
MM MM
TOHETKH, MM
T
11HB2,0A 2000 1320
21HB2,0A 2000 1320
1 Br 1,2/0,78 1850 1000 1300 51HB2.0A 2000 1320
61HB2,0A 2000 1320
11HB2,5A 2500 1320
21HB2,5A 2500 1320
31HB2,5A 2500 1320
2 Br 1,3/0,61 2100 800 1300 STHB2.5A 2500 1320
61HB2,5A 2500 1320
61HB2,55 2500 1026
11HB3,1A;
| 1HB3.1PA 3100 1370
21HB3,1A;
21HB3.1PA 3100 1370
31HB3,1A 3100 1370
3 Br 2,2/1,518 2950 1200 1300 31HB3.1PA 3100 1370
41HB3,1A;
41HB3.1PA 3100 1370
51HB3,1A 3100 1370
61HB3,1A 3100 1370
o | g | 2501435 | 2975 | 1240 | 1300 [ LD3OR 3600 | 1400
3,3/2,34 3450 1320 41HB3.6PA 3600 1400
31HB4,5A;
31HB4.SPA 4500 1500
5 Br 4/3,860 3850 1320 1600 41HB4,5A 4500 1500
Br 4,5/4,20 3950 1350 1550 61HB4,5A,;
61HB4.5PA 4500 1500
71HB4,5A 4500 1500
I1laxTHBIC CKUITBI [IlaxTHBIC KJIETH
6 1CH 4-2 4 | 1350 | 1350 7(1)9 11HB2,5A | 2500 | 1320
7 1CH 5-2 5 1640 | 1440 711 31HB3,1A 3100 1370
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ICH 7-2 1640 | 1440 946

s ; o0 | smBiIA | 3100 | 1370
9 ICH952 | g | 1740 | 1680 933 21HB3.6A | 3600 | 1400
10 | 2CHIL2 11 | 1740 | 1680 16207 21HB3,6A | 3600 | 1400
1 | 3CHIS2 15 | 1800 | 1740 10602 21HB3,6A | 3600 | 1400
1 | 3CH17-2 | . | 2350 | 1900 10502 21HB3.6A | 3600 | 1400
13 | 2CH2L52 | 515 | 2350 | 1900 | 1621 pypson | 3600 | 1400

1- yucno Hag qepToﬁ CEUYEHHE CTBOJIA C OJTHOM KIIETHIO — MO ‘lepTOﬁ C IByMs.

2- 4uCI0 J0 YEPThI CEUCHUEC CTBOJIA, a MOCJIC YEPTHI CCUCHUC Bo3,uyxo-noz[a}0me1‘?1 HacCTu CTBOJIa

[Ipu ucnonb30BaHMM B KAauyeCTBE BO3yXa MAJAIONICH BBHIPAOOTKH  CKUIIO-KJIETEBOTO
CTBOJIA pacyeT CKOPOCTH JBH)KEHUS BO3yXa POU3BOAUTCS TOJIBKO IO KJIETEBOMY OTIEIICHHUIO.

CedeHue BEpPTHKAJIBLHOTO CTBOJA OMNpeneNnsercs rpa@uyeckuM IyTeM 3Has pa3Mepsl
IObEMHBIX COCYZIOB, PACCTPEIOB IPOBOAHUKOB, HANIPABJISIOUIMX OallIMaKkoB Ha IOJBEMHBIX CO-
cynax u tpedosanwus EINb.

Jnist aTOr0 Ha Oymare Wid B TpaMuecKoOM peIaKToOpe B MacIITabe HAHOCAT PacCTPEIbl U
pacrionaralor  00opynoBaHue (NOJBEMHBIE COCYIBI, PpAcCTpeNbl, JIECTHUYHOE H TPYOHO-
Ka0ebHOE OT/CJICHNE) C YYETOM HEOOXOIUMBIX 3a30POB.

Bokpyr nanHoro o60py0oBaHMs ONMCHIBAIOT OKPYXHOCTh C YUETOM 3a30pOB MEXKY Kpe-
IbI0 U TOABEMHBIMU cocyaamHu. J[iist Toro HeoOX0AUMO HANTH TPU TOYKH, HE JISKAIINE HA OJ1-
HOU TIPSMOW M HAXOMALIMECS B OJHOW TOPU30HTAIBHOHN IIOCKOCTH. VMU MOTYT OBITH TOYKH,
OTCTOSIIIME OT BHICTYHAIOIIUX YacTeld 000pyA0BaHUs Ha paccTosiHue He MeHee 150 MM, a Tak ke
TOoYKa oTcTosmas Ha 1,5+1,57 M oT cepeaunbl paccTpena, OTACISIONIEr0 JECTHUYHOE U TPYOHO-
KabenpHOE oTAeacHue. (puc.l)

1500

\
/
\
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O
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O

1780
n

Pucynok. 1. — Onpenenenue guameTpa cTBojia rpaduueckiuM CriocoOoMm.
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[Tpunoxenue 3
PacueT 4nc/IeHHOCTH MapKa aBTOCAMOCBAJIOB M MOTPY304YHO-10CTABOYHbIX MALIIMH.

Pacuet yacoBoii npousBoautensHoctu 17 [1JIM nipousBoautes o popmyne O.A. baiiko-
HypoBa., A.T. ®unumonosa, C.I". Kanommuna:
Qr.a=60VikKix. p/(tukp), @
rae Vi — BMECTHMOCTb KOBIIA, M°; Kux — KO((HUIMEHT HAaMoIHEeHNs KoBina (paseH 0,8-
1.1); p — WIOTHOCTB PYABI, T/M°; ty — MPOIOIKUTENBLHOCTS MK, MUH; K, — Koo puuenT pas-
PBIXJICHUS.
Tu=ta+tpasr+Ka(trH ), ()
rae ty - HalloJTHEHHE KOBIIA, MUH; tpasr — BPEMsI Pa3rpy3KH KOBINA, MUH; Ky — K03 duIpeHT
HepaBHOMEpHOCTH ABMkeHud (1,1); t- — Bpemsi ABMXKEHUS MalIMHBI C TPY30M, MUH; t; — Bpems
JBUKEHUS TIOPOYKHEH MalllUHbI, MUH.
Tu=4,2k../60, (3)
rae Kur — koo duiuent, yanteiBaronmii Berxoa Herabapura (pasen 1;1,2;1,3;1,4 npu BbI-
xoje Herabaputa cootBeTcTBeHHo 0-5; 5-10; 10-15; 15-20%).

Tpasr=3,1 ku/60, 4)
rae Ky=1,1-1,15 — ko3 puIIUeHT, YIUTHIBAIOIIMI MaHEBPBI IIPH pasrpys3Ke.

T,:=0,06L4/V:, (5)
rnae L, 1iMHa 10CTaBKH, M; Vi — CPEIHSISI CKOPOCTh JIBM)KEHUSI MAIIIMHBI C TPY30M, KM/4.

T4=0,06L4/Vy, (6)

Tae Vr — CpCaHAas CKOPOCTb ABUIKCHHA HOpO)KHeﬁ MalllMHBI, KM/4.
I[J'IH OIIpCACIICHUS KOJIUMYICCTBA aBTOCAMOCBAJIOB HCO6XOI[I/IMO IIPpOU3BECTHU PACUCT CMEHHOU
IMPOU3BOAHUTCIIbBHOCTH.
SKCHHyaTaHI/IOHHaH CMCHHasl MPOU3BOJUTCIILHOCTDb (T) OI[HOﬁ TpaHCHOpTHOﬁ Malim-
HBI (aBTOC@.MOCBaﬂa HJIX CaMOXOAHOIo BaFOHa):
_ 60Tc,uv)<y3 k37/ku Kp 7
o t k ( )
pu

e Tew — TIPOJOIKUTENBHOCTD CMEHBI, Yac; Viys — BMECTUMOCTb Ky30Ba, M°; Ks — K03 du-
IIMEHT 3arpy3KH Ky30Ba; Y — yJAelbHBIA Bec pyaHON Macchl T/M°;, Ky — K09)dHIMEHT HepaBHO-
MEPHOCTH I'PY30I0TOKa (IIPU OTCYTCTBUH aKKyMYNHUpYyoIei eMkoctu Ky =1,5 npu Hanmuuun — Ky
= 1,25, npu TPaHCIOPTUPOBAHHUHU PYAHON Macchl U3 Mpoxoaueckoro 3abos ky = 2) k,=0,7-0,8
— k03¢ HUIMEHT ucnoab30BaHus MauHbl; K, — Koo uuneHT pazpbixiaeHus.

[Tpo0IKUTENBHOCT OIHOTO peiica TPaHCIIOPTHOM MaIIMHbI (MUH):

tp = tnorp + t;[B + tpa3 + tM.p. + tpasM (8)
rze tpa; =0,7 — Bpems pa3rpy3ku, MUH.
[Tpu paboTe MalMHbBI B KOMIUIEKCE C KOBLIEBBIM ITOTPY3YMKOM BpeMs OTPy3KU (MUH):

t — kaskzxtu kJ'taH (9)
6OV K,
e Ky — koo dunuent 3anonnenus kosmia [1JIM (ks = 0,7-0,8); t, — Bpemst muxita I[TIM,
MHH; Kyan = 1,2 — k09D UIMEHT YyUUTHIBAIOIIHIA BpeMs 3aTpaueHHOES Ha MaHEBPbI MaIlIWHbBI B 3a-
60e; Vi — BMecTuMocTh Kosmta IT]IM, M3,
[TpomomKUTETHHOCTh (MUH) IBUKCHUS MAaIIWMHBI B TPY30BOM U MOPOKHSKOBOM Harpas-

JICHUAX

SO0y a) (10)

2p nop

tde

C.X.
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rae Kex, — K03 OUIHMEHT yUUTHIBAIOLIMI CPEIHEXOIOBYIO CKOPOCTh IBMIKCHUS TPUHUMA-
€TCs B 3aBUCHMOCTH OT JUTMHBI TpancnoptupoBanus (mpu L < 0,3 km Kex. = 0,6; pu L > 0,3 km
Kex. = 0,75); Vip — CKOPOCTb IPY)KEHOT'0 aBTOCaMOCBala KM/4ac; Viop - CKOPOCTh MIOPOIKHETO aB-
TOCaMOCBaa KM/4ac.

Bpemst Ha pa3MUHOBKY 11pH paboTe OoJiee 0JJHOr0 aBTOcaMocBalia

tpa3M = Npasm 1 (ll)

/1€ Npasy — KOJIMYECTBO PA3MUHOBOK; 11 = 2 MPOJIOIIKUTENBHOCTh OKUJIAHUS B PA3MHUHOB-
KE, MUH.
KonudyecTBO pa3MHHOBOK B KOTOpbhIE OyayT 3ae3kaTh aBTOCAMOCBAJBI IS OKHJIAHUS

MOJXHO pacCUUTaTh I10 (bopMyne
npasM: ncaM‘l (12)

PacueTHoe umcio TPAHCIIOPTHBIX MallWH NPUMCHACMBIX Ha PYAHUKE IJId BblAa4YKU py,HHOﬁ
MacCChbl Ha ITIOBCPXHOCTDH

n:ACM/QCM (13)
rac A — IMpOU3BOJACTBCHHAA MOIIHOCTD IIPCAIIPUATUS, T\CMeHy;

Acv =A/TeuN
VHBEeHTapHOE YKCIIO MAllUH HAXOMASIIMXCS B PEMOHTE M B PE3€PBE PAaCCUUTHIBACTCS IO
dbopmyme:
Nun=KpZN (14)

rae Kp — MHBEeHTapHbIH KO3 GUIIMEHT, YINTHIBAIOIIUI YHCIIO MAIIMH B PE3€PBE U PEMOHTE,
NPUHUMACMBIH B 3aBUCIMOCTH OT PEXKHUMa paOOThI TPAHCIIOPTA U KATErOPUN TPAHCTIOPTHBIX BbI-
pabotok. IIpu aByxcmeHnHOM pexume padot kp = 1,25 -1,3, npu tpexcmennom — kp = 1,4-1,5;
¥n — o011Iee YMCII0 OHOTHITHBIX TPAHCIIOPTHBIX MAIIMH, PA0OTAIONIMX HA BCEX yYaCTKaX.
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[Tpunoxenue 4
IKCIIYaTAIMOHHBIH pacyeT JIECHTOYHOI0 KOHBelepa

HcxonHpiMy TaHHBIMU JJIS1 pACU€Ta JICHTOYHOIO KOHBEMEPA SBIIAKOTCA: pACYETHBIN TPY30II0TOK,
IIOCTYIAIOIINNA Ha KOHBENEP; INIOTHOCTD, TPAHYJIOMETPUYECKUI COCTAB U YTOJI €CTECTBEHHOTO
OTKOCa TPAHCIIOPTUPYEMOM TOPHOM MACChl; MaKCUMaJIbHAs JNIMHA TPAHCIIOPTUPOBAHUS U YIOJI
HAaKJIOHA TPACChI; MapaMeTpbl KOHBENEPA B COOTBETCTBUU C TEXHUYECKOM XapaKTEPUCTUKOM;
YCIIOBMSI 3KCIUTyaTalluy (CTallMOHApHAs WIN MIOJIyCTalluOHAPHAsl YCTAaHOBKA).

Ilenp pacuera — IIpOBEPKA COOTBETCTBUS IIaPAMETPOB YCTAHOBIEHHOIO KOHBENEPA YCIIOBUAM
€ro JKCINIyaTallui, 4 UMEHHO — IPOBEPKA IIUPHUHBI JIEHTHI 10 PACYETHOMY I'PY30II0TOKY, OIIpe-
JIeJICHUE 3a11aca IIPOYHOCTH JICHTHI U MOIIIHOCTH IIPUBOJA, 4 TAKKE BO3MOKHOM JTIMHBI KOHBEH-
epa B oHOM cTtaBe. [loyyeHHbIe pacyeTHbIE TapaMeTPhl CPABHUBAIOT € (PaKTUUECKUMHU Mapa-
MeTpaMu JICHTOYHOT'O KOHBelepa.

TexHUYECKast IPOU3BOUTEIILHOCTH (T/4) JICHTOYHOT'O KOHBeHepa

Q, =3600-Q-y-k, -k 1)

rie Q — mIIomIa b MONEPEYHOro CeUeH s TOPHOI MacChl Ha JIEHTe KoHBeitepa, M; Ky — koad-
(GUIUEHT CHIDKEHUS TUIOIIA/IH TOMEePEUYHOI0 CEUCHUS TOPHOM MacChl Ha JICHTE B 3aBUCUMOCTH OT
yriia HaKJIoHa KoHBeiepa; Ki - k03 GUIHeHT, yIuThIBAIOIINE yCI0BHUS SKCIuTyaTauu (Ki=1—
JUTS CTAllMOHAPHOM ycTaHoBkH, K1 = 0,95 — mis mosycrannoHapHOi).

[T1011a/16 TIOIIEPEYHOTO ceueHMs (M?) FTOPHOI Macchl Ha JIHTE IPU TPEXPOIMKOBOI O1ope (CM.
puc. 15,6, B)

1 1
Q:betggoa +Z(b12 —bz)tg5 )

rae by = 0,9B—0,05 — pabouyas mmpuHa JeHTHI, M (cM. puc. 16.5,B); B - IIKPUHA JICHTHI, M.
C 10CTaTOYHOM TOYHOCTHIO TEXHHUYECKYIO TPOM3BOIUTEIEHOCTH MOXKHO OIMPEEIUTH 110 (GOpPMY-
ae

Qr =ku1 B? vy Kgk1 (3)
B sT0ii popmyre 3HaueHus K03 HUITHEHTA TPOU3BOIUTETEHOCTH
.= 36000 2 "
(0.9B-0.05)

3aBHCAT OT YIa O YCTAaHOBKH OOKOBBIX POJIMKOB U YIJIa €CTECTBEHHOTO OTKOCA Dy TPAHCIIOPTH-
pyemoli ropHo# Macchl (Tabu. 1).
CKOpOCTh IBMYKEHUS JIEHTHI V JUIS TTOJI3EMHBIX JICHTOYHBIX KOHBEHEPOB BHIOMPAIOT B 3aBUCHMO-
CTH OT IIMPHUHBI JICHTHI U BUAATPAHCTUPYEMOTO Tpy3a U3 cienyromiero psaa: 1;1,6;2; 2,5; 3,15; 4
m/c. Iy pacdera Mpou3BOAUTEIHHOCTH 3HAYCHHE V IPHHUMAIOT 110 XapaKTEPUCTUKE KOHBEe-
pa. Eciii nmpon3BoUTEILHOCTD 3a/1aHa, TO 10 ¢hopmysie (3) MOXKHO ONPEAeIUTh HEOOXOIUMYIO
CKOpOCTB JICHTHI.
[Mpu yrinax ycranoBku KoHBeriepa oT 0 10 6° koaddurment ks = 1ot 6 no 18o- kg=0,95

Tabmuna 1 - 3Hauenust ko3 duimenTa NpoOU3BOIUTEIBHOCTH Ky

Ty posIMKoonopsl Pacuernsblit yron

OTKOCa HaCHIHO-

ro Tpy3a
15 20 25

OTHOPOJTUKOBAS 250 330 420
/IByXpOJIMKOBAs C YIIIOM HaKJIOHA POJIMKOB ., Tpa-
jLyc:
20 500 580 660
45 570 615 660
TpexpoInKOoBas C YoM HaKJIOHA OOKOBBIX POJIMKOB
., Tpamyc:
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20 470 550 640
30 550 625 700
35 590 660 730
45 635 690 750

HeoOxonumas TexHuyeckasi IpOM3BOAUTENLHOCTD JIEHTOYHOIO KOHBEHepa JoJKHa ObITh Ha
15—20% 6obIlie TOCTYMAIOIIEro Ha KOHBEIep Irpy30M0TOKa TOPHOM MacChI.
HeobOxoaumas mupuHa JICHTHI (M)

B=1 (5)

ITonmy4eHHYIO IIUPUHY JIEHTBI OKPYIJISIOT 1O CTAHIAPTHOM WHUPUHBI By U IPOBEPSIOT 10 KYCKO-
BAaTOCTU TOPHOM MACCBI:
JUISL pIZIOBOTO TPY3a; COAEpIKAILEro KyCKM MaKCUMaJIbHBIX pa3MepoB B konuuecTse 10 10% ot
00I1IeH MacCEhI,

By > 2amax + 200; (6)
JUIsL COPTUPOBAHHOI'O Tpy3a

B> 3,3ac + 200 (7
TA€ Amax V1 dep — COOTBETCTBEHHO HAWOOJIBIIUM U CPEAHUN pa3Mephl KyCKa, MM.
Jlns onpenenenns HaTSHKEHUSI U 3araca IPOYHOCTH JIEHTHI BBIIOJIHSIOT TATOBBIN pacyeT JeH-
TOYHOT'O KOHBeWepa MeToZ0M 00X0/1a-KOHTYypa 10 TOYKaM (cM. 2.2) ¢ y4eToM KOH(DUTYpaIiH
TPACCHI U CXEMBI OOBOJIKH JICHTOH OapabaHOB:

W, =Lg{(a=a,)cos p=0,lw+(a=q,)sin 5} @®)
W, =Lg[(q, cos 8 +qy, ) £ q, sin B] ©)

rae d, 9. ,0e 1 0, — Macca, npuxosimascs Ha 1 M JUIMHBI KOHBEepa, COOTBETCTBEHHO TPy3a,

JICHTHI U BPALIAIOIIUXCS YaCTeH POIMKOOIOP BEPXHEH U HUKHEH BETBEH, KI/M. 3Ha4eHUS (e 1 Jx
NPUHUMAIOT 10 TAHHBIM 3aBOJIa-U3TOTOBUTENS HITH BBIYUCIISIIOT 1O (hopMyram:

q= i . q = % D = G_H . (10)
- ] 6 ] e 1]
3.6v I I,
rae 1, u 1, — paccrosHue Mexay poaukoonopamu, M; Gs, GH — Macca (Kr) Bpalaronuxcs ya-
cTeil COOTBETCTBEHHO BEPXHEH U HUKHEH POJIMKOOTIOP, IPUHUMAEMasi B 3aBUCHMOCTH OT IIUPH-

HBI JIEHTHI B (MM):

B 800 1000 1200 1600
GBTPEXpOTMKOBON OTIOPHI 8,5 22 57 116
GHOJTHOPOJIMKOBOW OTIOPHI 7,7 19 40 78

MHENHYI0 MaccCy JIEHTHI (|, ONPEAEIAIOT [0 TEXHUYECKON XapaKTePUCTHUKE JIEHTHI; JIJIsl pE3UHO-
TPOCOBOM — 10 TadI. 2, Ui pe3NHOTKaHEeBOW— 110 Tal. 2.

Jl1s moA3eMHBIX KOHBEHEPOB KO3PPUIIUEHT CONPOTUBICHUSI IBUKEHUS JIEHTHI [0 POJINKOBOMY
crasy @ = 0.035 +0.04

TsroBoe ycunue npuBoja konseiiepa (H)

F= k(\eri :Wnap): SHa6 - Sc6 (11)

riae K — ko3 GuImeHT, yIuThIBAOIINI MECTHBIE COPOTHBIICHUS HA KOHBEHepe (HaTMYue OT-
KJIOHSFOIIMX OapabaHOB, 3arpy30UHBIX U OYUCTHBIX YCTPOMCTB) U 3aBUCAIIUHN OT AJIMHBI KOH-
Beltepa L (m):
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Tab6muia 2- [TapameTpbl pe3MHOTKAHEBBIX KOHBEUEPHBIX JICHT

VYron obxBara o, rpagyc (pan)
Koaddumuent cuen-

Bapaban JICHUs
H 180 190 200 220 240  [270 300 400
(3,14) (232)  |(3,5) (3,84)  [4,19) |4,71) [(5,24) [6,98)
06 . 02 1,37 1,39 1,42 11,47 152 16 11,69 2,01
TOUCHHBIH 0,35 2,57 2,71 2,85 3,17 352 [412 482 814
DyrepoBaHHBI pe3u- 0.25 2.2 2,29 2.4 2,62 285 3,25 3,71 5,74
HOi 0,4 3,52 3,78 4.05 4.6 535 |66 814  [16,38
L......... > 850 480 230 140 80 50 30 20 10
Kevornnooo. 1,1 12 14 1,6 19 22 26 32 45

HarspkeHre JIeHTBI BO BCEX TOUKaX KOHBeHepa ONpeIelisiioT METOI0M 00X0/1a KOHTYpa Mo TOY-
KaM (cM. 2.2), HaXOAIT MAaKCUMAJIbHOE 3HAYCHUE HATSHKCHUS JICHTBI Smax, HATSDKEHHE B TOUKE
HaOeraHus JICHTHl Ha IPUBOJIHON 0apabaH Suas ¥ B TOUKe cOeranus Sce (cM. puc. 2.3, a) U cpaB-
HUBAIOT UX OTHOIICHHUE C TATOBBIM (hakTOpoM €™ npuBoia KoHBeliepa (cum. 1).

MuHMMaNbHOE HATSHKEHUE JICHTHI Y IPUBO/IA HA cOETarolieil BETBY 110 YCIOBHIO €€ IPOOYKCOBKU

S i Ky Spak /67 (12)

mn—
rae kt=1,4: 2 — koadduiment 3amaca TAropoi criocooroctu npusoza; Kz = 0,75 : 1 — xoa¢-
(HULMEHT, YYUTHIBAIOLINIA TIEPETPy3KY JICHTHI IIPH ITyCKE U TOPMOKEHUU KOHBeiepa. boipmme
3HaYeHUs KO3 GuuneHToB Kr u K7 mpuHUMArOT /1711 KOHBEHEpOB, HE MMEIOLIUX YCTPOMCTB CMSIT-
YeHus IMycka. 3HaYeHUs TAToBoro ¢akropa €“* mpuHUMaroT 1o Tabi. 3, BeNMYUHY yria o0xBara
0. — B 3aBUCHMOCTH OT YHCJIa IPUBOAHBIX 0apaOaHOB M CUCTEMBI OOBOJIKU JICHTHI.
MuHHMalTbHOE HATSDKEHUE JICHTBI S"'min IPOBEPSIOT MO JIOMYCTUMOMY IpoBecy f IeHThI Ha Tpy-
30BOM BETBU MEXAY POJIMKOONOPaMHU. B ropu30oHTaNbHBIX U HAKIIOHHBIX IOJJbEMHBIX KOHBEHE-
pax JIeHTa Ha Ipy30BOM BETBU MMEET MUHUMAJIbHOE HATSKEHNE OOBIYHO Y XBOCTOBOTO OapabaHa,
T. €. S"min = S3 (cM. puc. 2.3,a, 6). [IpuOaM>XKEHHO MOXKHO CUUTATh, YTO JIEHTA MEX/1Y POIMKAMHU
IPOBHUCAET KaK TMOKasi HUTh, IOATOMY CTpesia poseca (M)

2
¢ _(a+a,)ig
- 85" (13)
min
Tabnuna 3- 3HavyeHne TAroBoro paxkropa e**
Yron o6xBarta @, Tpamxyc (pam)
Koaddurment cren-
bapaban JICHUS

H 180 190 200 220 240 270 300 400
(3.14) (232) (85) (3.84) (419) (471 |(5.24)  (6,98)

06 . 02 1,37  [1.39 .42 147 1.52 1.6 1,69 2,01

TOHCHHEIH 035 257 Rl 285 3,17 3.52 4,12 4,82 8,14

DyTepoBaHHBIH 0.25 2.2 2,29 2.4 2,62 2,85 3,25 8.71 5.74
pe3uHoi 0,4 3,52 3,78 4.05 4,6 5,35 6,6 8,14 16,38

IIpumeuanue. /laHHBIE B yncIuTENIe — JUIS YCIOBUH pabOTHI KOHBEHepa IpH BiIaXHOU arMocdepe, B 3Ha-
MeHaTeJe — P CyXOil.
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[Mpunumas MakcumanbHyto cTpeny mposeca fmax= (0,0125 : 0,025) |, MunrMaabHOE HATSIKE-
nue(H)

Sy 2(5+10)a+q, )50 (14)

3arac MPOYHOCTH JICHTBI 71 OTPEACISIFOT [0 OTHOIICHUIO Pa3pPhIBHOM MPOYHOCTH JICHTBI Spa3,
YCTaHOBJICHHOM Ha KOHBEWEpe, K MAKCUMAaIbHOMY HATSKCHHUIO JICHTBI Smax, HAHJICHHOMY METO-
oM 00X0/1a KOHTYpa [0 TOYKaM:

m= szw/SrT‘aX (15)

st pesuHOTKaHeBBIX JIGHT M = 9 : 10, 11t pe3uHOTPOCOBBIX M =7 : 9 (GoJbIIne 3HAUYCHUS
MPUHUMAIOT JIJIs1 HAKIIOHHBIX KOHBelepoB). OOBIYHO ISl TOPU30HTATBHBIX U HAKIIOHHBIX MOb-
€MHBIX JICHTOYHBIX KOHBEUEPOB Smax = Suae (CM. pHC. 2.3, a, 0).
YcTaHoBIEHHAs! MOITHOCTh PpUBOJA (KBT) rOpu30HTAIBHOTO WIIK HAKJIOHHOTO MOJIBEMHOTO
KOHBelepa

NI R A S TS A

10007 10007 10007

MaxkcuManbHyIo AJIMHY (M) JIEHTOYHOT'O KOHBEHepa B OJJHOM CTaBe, OTPAaHUYECHHYIO 110 yCTaHOB-
JICHHOW MOIIIHOCTH MPHUBOJIA, MOXHO onpeaenuTs o popmyse (14), 3amenus B Helt Wop 1 Whop
uXx 3HaueHUsAMH [cM. popmyssl (7) u (8)]:

L 1000N 7
~ k.kdl(a+2q, +q, +q, Jocos B +gsin 5]

[Toncrasisis 3nauenus B popmyiy (15), MOKHO TOCTPOUTD TpadUK 3aBUCUMOCTH JIMHBI KOH-
Beitepa L OT MpOU3BOIUTENIbHOCTH (MU JTMHEHHON Macchl rpy3a () U yIjia HaKJIOHA YCTAaHOBKH 6
(cm. puc. 9).
MakcuMmanbHas JJINHA (M) B OAHOM CTaB€ JICHTOYHOI'O KOHBeﬁepa. HUCXOIA U3 IIPOYHOCTH JICHTHI,
@
L= P ) (18)

K..kola+2q, +q, +a,)Jocos B +qsin 4]
HpI/I OoJtee ACTAJIbBHOM paCuCTC JICHTOYHOI'O KOHBCerpa KpOMC paClIpCaACJICHHbIX COIIPOTUBJIC-
HUH ABUXXCHUIO JICHTHI Ha JIMHEHHBIX yY4JacCTKax OIpCACIAOT: COCPCAOTOUCHHBIC COITPOTHUBIICHUS
B MCCTax 3arpy3kKu KOHBeﬁepa 1 YCTAHOBKU OYHUCTUTCIIBHOT' O yCTpOfICTBa; X0 HATSXKHOT'O
YCTpOﬁCTBa; HYCKOBOP’I MOMCHT IIPUBOJA: YCUIIUC TOPMO3HOTO YCTpOﬁCTBa.
Ceuenne KOHBCﬁepHOrO CTBOJIa OIIPCACTIACTCA rpa(bI/ILIeCKI/IM IMyTEM UCXOOS U3 HIUPHUHBI KOH-

BellepHOH JIeHTHI (puc. 1)
f’
7 / % // /]
¢ =

1f’§ :',/’I
/“”‘_/%-

(17)

™

4038

\
N Av\\\'

i

s500

-
/

| 5400 / {f//f/
777 /]

Pucynok. 1 - CeueHne HaKJIOHHOTO CTBOJIA C KOHBEHEPHBIM ITOBEMHUKOM
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[Ipunoxenue 5
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NogroTouTeNbHeIM Neprog 15

MPOBeAeHMe BEPTHKANEHBIX CTBONOB A0 0P

- CKANO-KNETEEOI CTBON C COMPAKEHMAMI 1 627|510 [320 | 55 9.2

- KeTEBO/ CTBON C COMPAKEHUAMMA 353|490 | 173 55 8.9

G SHTURALIIOHHLIA CTBOM © COMpAKEHMAMA 246[ 480 [118] 55 |87

YrnySia cTeonoe 40 rop -600 M

- CKUNO-KIIETEBOI CTBOM ¢ CONPAXEHMAMM 62,7| 590 | 370 25 236

- KNeTeBoit CTBON © COMPAKSHIANMI 353| 590 | 20.8 25 236

- BEHTUITALMOHHEI CTEON C COMPAKEHUAMA 246|580 143 | 25 232

ApMUpoBaHAe

T — 627| 1100/ 600 [ 300 [37

- KNeTeBoro cTeoMa ; 353 1080| 38.1 300 |36

- BEHTUMALMOHHOO CTBONE 246| 1060| 26.1 300 |35

TepeOCHaCTH U MOHTaX 0BOpYOBAHIR B CTEOME 6

TpoBeAeHMe TOpUIOHTANkHIX BEPABOTOK

rop +280 2 [12/8° |1960|209 | 100 |196

rop.+200 m 2 2w’ 3320374 100 |33.2

rop.+120 m; 2 [i2/8’ |3900 | 44.3 100 [38.0

rop.+40 M; 2 l2m’ 2890322 100 |289

rop.-40m 2 2w’ [2300]242 100 |23.0

rop.-120 m; 2 128’ [2630)|27.9 100 | 263

rop.-200 M; 2 2’ |2650|285 100 |265

rop.-280 M; 2 h2m’ [2300]|246 100 |23.0

rop.-360 m; 2 2’ [277030.3 100 277

rop 440w, 2 [12/8° | 2790|304 | 100 |27.9

rop-520 M 2 l2m’ [2400|257 100 | 240

rop.-600 m; 2 128’ [2400|256 100 |24.0

rop -680 M; 2 12 300 [36 3.0

MpoBefeH1e HaKMOHHLIX Cbe3a0B

rop. +280 ++200 m; 1 12 385 | 4.6 100 3.9

rop. +200 ++120 M; 1 12 385 | 46 100 39

rop. +120 ++40 M; 1 12 385 | 4.6 100 3.9

rop. +40+-40 1; 1 12 | 385 | 4.6 100 | 39

rop. -40 +-120 m; 1 12 | 385 | 4.6 100 | 3.9

rop. =120 +-200 m; 1 12 385 | 4.6 100 3.9

rop. -200 +-280 m; 1 12 385 | 4.6 100 3.9

rop. -280 + -360 M, 1 12 385 | 4.6 100 39

rop. -360 + +440 m; 1 12 385 | 4.6 100 3.9

rop. +440 +-520 m; 1 12 385 | 4.6 100 3.9

rop. -520 + -600 M, 1 12 385 | 4.6 100 39
2 12 |7699]9.2 100 77

MpoBepeHMe kamep 1 BbIpaGoToK

- OKOMOCTBOMEHOTO ABOPa rop . +40 M; 6 437 400 1089 W

- BCNOMaraTenkHeIX rop . +40 M; 6 4,2 400 10.5
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