q)eﬂepanbﬂoe rocy1apCTBEHHOC aBTOHOMHOE
06pa3OBaTeJH)HOe YUpeKACHHUE

BBICILIETO PO(ECCHOHATBHOTO 00pa30BaAHHS
«CUBUPCKHWHU ®EJIEPAJIBHBIM YHUBEPCUTET»

WMuctutyT ropHoro aena, reojoruu U re0TeXHOJIOTui
[Toazemnas pazpaboTka MECTOPOXK1eHUH

YTBEPXJAIO
3aBeayroumi kadeapoi
%;7‘_.141}?@6}”«)13

"'[IIOIIFII’ICb WHHLHAAJTBI, cl)amunvm

&@Q,» _Qé 20/£I‘

NMUIMJIOMHBIN MTPOEKT

130404.65 TlojzemHas pa3paboTKka MECTOPOXKICHUH T10JIE3HBIX HCKOITAeMBbIX

«_»
Tema OGocHoBaHHe YPPEKTUBHOIO BapUaHTa BCKPBITUS U pa3paboTKH rop3y00BCKOr0 MECTOPOXKACHHUS
"AHruapuTa " noa3eMHbIM Crocodom
Co CHCL[I’IELH[;HOFI JaCThbIO « OI'IDCI[CHCHHFI 34)(1)€KTI/IBHOFO BdpHaHTa OYUCTHOI'O KOMITJICKCA

»

[TossicHuTenbHAS 3aMMcKa

2, / gy r
7 A f - . s »
PykoBoauresb ﬂmy 2906 /6 &/ /JZML et G oel
nona 'be. Jara AOJDKHOCTD, YH€Has CTENCHbUHHULIUAIIBI, cbamumm
2 B N PR /7 .
BreinyckHHK A& pc /65 ) Fieribec
IMOAINUCH, JaTa UHULIHAIIBI, (|)aMI/U]Hﬂ
KpacHosipck 2016



[Tpomomxenue TutynbHoro aucra BKP no teme

KoHcynbTanTel 1o
pazzenam:

['eonorust MECTOPOIKICHHS

noﬁpﬁcx;, 1aTa

['opHas yacthb

ﬂ9 Cb,,‘HaTa

[IpoBeieHHE BBIPAOOTOK

nour?néb,/ﬁam

/

"
DJIEKTPOCHAOKEHUE /o feeed

({L Z /47/930‘05"/&.

MOJIKCH, JaTa

Tpancnopr

BeHTusius

7 3105 b

MNOAINKCH, AaTa

[lotbeM, BOJIOOTIIUB,
IIHEBMOCHAOXKEHHE

MnoaAnncCk, aata

| eHepasibHBIN [JIaH

e

\\
.
/T)féb‘»

MOoAIMCH, JaTa

OxpaHa Tpyjaa

be30nacHOCTh U IKOJIOIrHYHOCTh

UCb, JaTa

ODFaH U3anus IMpou3BOJACTBA U
SKOHOMHKA

JI.LH.Ky3uHna

noarnuch, aarta

(( YAy 1294 6.65/6 C.H.IIpycckast

UHULMATBL, (haMuius

7/ ~
@/ﬁ/ﬁ(‘ ZC (€ /€. EI. ManuuoBckuii

MHULMATbI, paMuins

C.A.Boxmun

UHULIHANbI, paM Ui

0O.A.KoBanesa
MHULMABI, paMuams

E.C.Boskos

MHULIMANBI, haMuIns

< J005/4E.C. Maiiopos

HHHUIHAJIbI, (baMMJIHH

b.A.Axmaien
WHULMAIIBI, (pamMruius

b.A.Axnaien
MHUALUATBL, (haMuiust

A.B.l'anaiiko
MHULMAIbI, (haMuius

A.B.["anaiiko

HWHUIHAJIbI, d)aM NI

=z
: <

WHHLIWAJIbI, (.l.)aM HITUA




1. O0mue cBeneHusd

1.1.1. 'eonornyeckoe CTpOCHUE MECTOPOKIAEHHS U TOPHO-TEOJIOTHUECKHUE
YCJIOBUS 3KCILTyaTaluu

1.1.2. Ctpaturpadust u ITUTOIOTHUS
B nmnose pyaHuka BCKpPBITHI OTJIOKEHUS JEBOHCKOM, KaMEHHOYTOJIbHOM,
NepMCKOM  cucteM, HU3KO 3GEdy3UBHOM TONIMM TEpMHU-TpUaca, O0Opa30BaHUS
YETBEPTUYHOI'O BO3PACTa U UHTPY3UBHBIE OPOBI.

Jlesonckas cucmema D.

Huocnuti omoen Dy mpencraBnen noponamu 3y06oBckod u Kypelickoi CBUT.
3ybosckas ceuma Dip COXKEHA YepeayIOIUMHCS MEpPresiMHi, aHTHAPUTAMH U
TIIMHACTBIMU JOJIOMUTAMH, MOITHOCTE CBHUTHI 7/0-205 M.

Kypeiickaa ceuma Dy, TpencraBieHa apribiiTaMd, ajeBpPOJUTAMHA U
MepressiMU, MOIITHOCTh €€ COCTABIIAET 65-75 M.

B cpeonem omoene BbIACTAIOT TPU CBUTHI.

Pazeeooununckas ceuma Dyy CIOXKEHA CIOWCTHIMH ApPTHUTATAMH W aJIeB-
POIUTAMH C MEJKOU ranbkoi pochoputoB. MomrHocTs cBuThI 130 M.

Manmyposckas ceuma Doy TIpencTaBieHa aHTHAPUTOHOCHBIMH MEPTEIISIMH.
MomHocTh ¢cBUTHI 220 M.

Makycoeckas ceuma Doy mpencTaBicHa W3BECTKOBUCTHIMHU JIOJJOMHUTAMH CO
CJIOSIMHM OPTaHOT€HHBIX JOJOMHUTOB. MOIIHOCTH CBUTHI 25-35 M.

Bepxnuti omoen cocTouT U3 IBYX CBUT.

Haxoxoszckasa ceuma Dzp HEOONBIION W M3MEHYMBOM MOITHOCTH CIIOXKEHA
JIOJIOMUTOBBIMH ~ aMBPO-TIECYAHUCTBIMA ~ MEPTEIIIMH  C  IPOCIIOSMH  aHTHIPHUTOB.
MomHocTh ¢cBUTHI 30-65 M.

Kanopeoncrkas ceuma Dsgqy TIpeAcTaBiIeHa JOJOMHTaMH, CMEHSIOIIMMHUCS
M3BECTHSIKAMH, W €III¢ BBINIC - KPEMHUCTBIMUA JOJOMHTAMH W TJIUHUCTBIMH W3BECTHS-
KaMH. MoIIHOCTE CBUTHI 65-110 M.

Hepacunenénnvie rkamenHoyeonbHvie - nepmckue omaoxcerus (Tyueycckas
cepusi).

OTnoXeHusT dTOW CEepUU IO YIJIICHACBIIIEHHOCTH JEJIATCA Ha HIDKHIOIO
HETPOIYKTUBHYIO M BEPXHIOIO TIPOYKTUBHYIO TOJIIIH.

HemnponyktuHas Tosa oObeAUHSIET PYJHUHCKYIO U JAJIBIKAHCKYIO CBUTHI, a
MPOTyKTHUBHAS - IIMUATUHCKYIO, KAEpKAaHCKYIO U aMOApHUHCKYIO CBHTHI.

Pyonunckas Py (MomHOCTS 40-105 M), danovikanckas Pipq (MomiHOCTH 20-
45 M) u wmuomunckas Piosm (MomHOCTE 25-50 M) céumbi CIIOKEHBI TEMHBIMU
AJIEBPOJIUTAMU M apPTHIUTUTAMU C UX YTIIUCTHIMU Pa3HOCTSIMHU.

Kartiepranckas ceuma P1okr XapaKTepU3yeTcs 3HAYUTCIILHOU
YTJICHACHIIIEHHOCThI0. MontHOCTh cBUTHI 20-50 M.

Tyghonasosviii komniexc Pio-T;.

BynkaHnoreHHsie MOpoabl TEPEKPHIBAIOT OTJIOKEHHS TYHT'YCCKOM —CepuH,
IIIUPOKO Pa3BUTHl B palOHE M PA3ACISIOTCS HA HECKOJIBKO CBUT, MPEICTaBIISIONINE
co0o0ii T1aBOBBIE 00pa3oBaHUs 0a3aJIbTOBOTO Psijia, pa3ACICHHBIX TOPU3OHTAMHU TY(DOB U

TyhduToB.



Tygonasosas moawa.

Hsaxuncxas ceuma P1,-Ty;, - B mojiomBe 3aieraoT TygoOpekunu ¢ Typamu u
TydduTamu BhIlIe pacroararoTcs MokpoBsl 0a3anbToB. MomHocTh 60-175 M.

Covigepmunckass ceuma Pi,-Ti,, TpencraBieHa IMOTOKAMU — TOJIEUTOBBIX
0a3aJbTOB  MHKPO-TIOMKUIOO(PUTOBOM  CTPYKTYpbl, OOYyCIABIMBAIONIEH  MEIKO-
ropoITYaThIi 00IUK MOPOoabl. MomHOCTh cpeanss 120 M.

I'youuxunckasn céuma Pip-Tig: COCTOUT U3 IIIOMEPONOP(UPOBBIX, TOPOUPOBBIX
Y IUKPUTOBBIX 0a3anbToB. Cpennsas MomHocTh 100-240 M.

Haoeorcouncras ceuma P1,-Ting IpeacTaBiieHa OIU(PUPOBEIMEU, TOJICUTOBBIMH,
adupoBbIMH U TIOMeponopdupoBbIMHU OazansTamu. MorHocTs 40-550 M.

Moxynaesckas ceuma P1p-Timk - TOKpOBBI TOPGUPOBBIX B adUPOBBIX Oa3aib-
TOB C MAJIOMOIIIHBIMH TOpHU30HTaMu TyGoB. MomHocTs — 90 M.

MomHocTh Ty@osaBoBoi Tou coctasiger 1200 m.

Yemeepmuunas cucmema.

YeTBepTUUHBIE OTJIOXKEHUS IPEJICTABICHBl MECYAHO-AJIEBPOIUTO-TIIMHUCTBIMU
nopoJamMH, TaJeYHUKAMH, CYTJIMHKaMH, IeCKaMH, IPOCIONKaMH TpaBusi, TajbKH,
BaJIyHOB. MOIIHOCTh MX B JOJWHHOW yacTu nocturaer 120-200 M y mogHOXus TOp
ymenblaercs 10 20-30 M 1 Ha CKJIOHAX MOCJIETHUX NEPBBIX METPOB.

HumpyzuseHnwvie nopooeoi.

Ha momamu OKTAOpCKOrO  MECTOPOXACHMUS  Pa3BUTBl  JBE  TPYIIIbI
MHTPY3UBHBIX 00pa30BaHMIl, OTHOCUMBIX K TPaIIoBOH (OCHOBHOM), yJIbTPAOCHOBHOM,
OCHOBHOM U IIEJIOYHO-OCHOBHOM MarMaTuyecKuM (papmariusim.

['eomornuecknii  paspe3 mnonss pyaHuka «TalMBIpCKUI» — XapaKTEPU3YETCs
pa3zHO00pPa3HBIM KOMIUIEKCOM OTJIOKEHUH — OT MOPCKUX IO KOHTUHEHTABHBIX.

[To 0COOEHHOCTSIM BHYTPEHHETO CTPOCHHSI U XMMH3Ma, BCE MHTPY3UBHBIC Teia
MO/Apa3AeIA0TC Ha HenupdepeHIIMpOBaHHbIE U TUPPEpEeHIIUPOBAHHBIE.

Haubonee npeBHUMH U3 HUX SBISIOTCA CHUIUIBI CyOILEIOYHBIX TUTaHO-aBIMTOBBIX
JOJIEPUTOB.

HenuddepenuupoBanusie HWHTpYy3uM 3ajeraror B ¢GoOpMe CHJIOB M JIaeK.
HuddepenurpoBanHas  UHTpy3us  mnpexacraBieHa  CeBepo-3amagHoil  BETBBIO
Tanmnaxckoro pyJJoHOCHOTO UHTPY3HBa.

Pynonocuele nudepeHiupoBaHHble UHTPY3UH COCTOST W3 CIEAYIOLIUX TJIaBHBIX
MICEBAOCTPATU(PUIIMPOBAHHBIX TOPU3OHTOB.

Bepxnuii (nepsuviii) o0beIUHIET pa3IMuHble THOPUIHBIC TTOPOJIBI SHIOKOHTAKTA U
94acTO 3PYNTUBHBIC OPEKIMH.

Bmopoti - oqHOpO1HBIE O€30TMBUHOBBIE TA00OPO-T0JICPUTHI.

K mpemvemy mnpuHaIIekKaT OJIMBHUHOBBIE TaOOpO-TOJEPHUTHI, CBsSI3aHHBIC C
BBIIIEJICIKAIIIMH TTIOPOJAAMH MTOCTETICHHBIMH TTEPEXO0aMH.

Yemeepmoili - COCTOMT W3 CYIIECTBEHHO OOOTAIIEHHBIX OJIMBUHOM TIOPOJ
MUKPUTOBBIX, TPOKTOJUTOBBIX TaOOpPO-I0JIEPUTOB, OJUBUHUTOB, IJIArMOKIA30BBIX
NEPUOAUTOB.

Ilamuiti - TpencTaBieH TAaKCUTOBBIMU TaOOpo-monepuTamMu. TaKCUTBI, HECYIIUE
Cyab(hUIHOE OPYIEHEHHUE - 3TO OCHOBHAS YacTh FOPU30HTA BKPAILICHHBIX PY/I.

[llecmoti — KOHTAaKTOBBIE PA3HOCTU OJMBHUHOBBIX M OE30JUBHMHOBBIX TadOpO-
JOJIEPUTOB.



['OpU30HT 3PYNTUBHBIX OpeKUYMid HUMEET CIEAYIOUIM MHHEpaNbHbBII COCTaB:
IUTArMOKJIA3, MUPOKCEH.

['opu30HT 0€30JIMBUHOBBIX U  OJIMBHHOBBIX Tra0OpO-J0JEPUTOB  COJEPIKUT
MUHUMAaJIBHOE KOJIMYECTBO 3€PEH OJIMBHHA, TMO0 OH BOOOIIE OTCYTCTBYET.

['OpU30HT CYLIECTBEHHO-OJIMBUHOBBIX IIOPOJ, TAaKCUTOBBIX TIabOpO-10JIEpUTOB,
KOHTAaKTOBBIX rab0pO-A0JEPUTOB COAEPHKAT OJIMBHUH, IIJIATMOKIa3 U IIUPOKCEH.

K OCHOBHBIM MOPOAO0OpA3yIOUIMM MMHEpalaM, CJaraloluMM HHTPY3UBHBIN
MacCHUB OTHOCSTCSl OJMBUH, MHPOKCEHBI, IJIArMOKJIAa3bl; K BTOPOCTENEHHOW TpyIIe
MUHEPAJIOB OTHOCSITCSI MAarHETUT, TUTAHOMATHETUT, OMOTHUT, aM(PUOOIBI KO BTOPUYHBIM
- IPEHUT, XJIOPUT, KaJbLUUT U IPYyTrue€ MUHEPAJIbL.

1.1.3. TekToHMKa

['J1aBHBIM CTPYKTYpPHBIM 3JIEMEHTOM TamHaXCKOro pyJHOTO IOJIS SBJIETCS 30HA
Hopunscko-Xapaenaxckoro paszioma, KOTopasi NpeacTaBiisieT co00i rpabeHOno100Hy 10
CTPYKTYPY, IPOSIBUBLIYIOCS CEpUEIl COPOCO-CABUTOBBIX TUCIIOKAIMI. B 30HE BBIACIAIOT
psan cyOnmapajieNbHbIX IIBOB ¢ yriiamu mnajgeHus ot 40° mo 85°, u3 Hux HaumOoiiee
KpYTbIM  SIBIIIETCSA BOCTOYHOE HapylleHWe — T[JaBHbIi 1moB. Hapymenus,
pacrojoKeHHble K 3amanay oT [7aBHOro mBa (cucrteMa 3amajHbIX COPOCOB), UMEIOT
OoJiee MOJIOTHE YIibl MaJeHUs. AMIUIMTYAbl CMEIICHHS BIOJIb TEKTOHMYECKHX 30H
koseomorest ot S0 1o 400 m. 3ona Hopuibcko-Xapaenaxckoro pazioma ACIUT BCIO
IUIOIIA b Ha JBe yacTh - Boctounyrwo u 3amannyro. [[ns BocrouHoll HaOmromaercs
OTPaHUYEHHOE KOJIMYECTBO COPOCOB, MapajljiesIbHbIX OCHOBHOW 30HE paszioma, s
3amnasHon (OxTs16pBCKOE MECTOPOXKICHUE) WHTEHCUBHAs TEKTOHUYECKASI
HapyLIEHHOCTh, IIHPOKOE PA3BUTHE IUIMKATUBHBIX M JIU3BIOHKTHBHBIX JUCIOKAIU.
Taxum 06pa3om, 30Ha pa3BUTHS OPYACHEHHUS XapaKTEPU3yeTCs CTYNEHYaTO-0JIOKOBBIM
crpoenuem [1].

borateie pyael Xapaemaxckol OCHOBHOM 3aJIeKM B IIAXTHOM IIOJIE PyAHHUKA
«TaliMBIpCKHIT» MOTPYKAIOTCA B BOCTOYHOM/CEBEPO-BOCTOYHOM HAIIPABJICHUU C
rryounsl 1000 go 1750 m.

Beolime Oorateix pyn 3ajieraroT BKparuieHHble pyabl. [lo miiomanu BKparnjaeHHbIe
PYIbl HOBTOPSIIOT TPAHUIIBI PYIOHOCHOTO UHTPY3UBA.

Cnenyer OTMETUTh WIMPOKOE Pa3BUTHE CHUCTEM MEJIKON TpPEIIMHOBATOCTH.
TpelurHbl KpyThle, OTKPBITHIE, C IIEPOXOBATHIMU CTEHKAMU, 3aII0JIHEHHBIE KaJbIUTOM,
anopuMToMm,  cynburamu, pexe IpUMa3KaMd — XJOpUTa,  CEPIIEHTUHUTA.
HaGmonaeTcss HepaBHOMEpHOE pa3BUTHE TPEIIMH, KOTOpBIE CrYHIAIOTCS B 30HAX
copococasuros [1].

1.1.4. Mopdosorust pyaIHbIX Tel
ITepBas Xapaenaxckas (OcHoBHas) 3anexb - X-1 (O) npoTsiHynack B LIKPOTHOM
HarpaBJIe€HUU B BHJE IumMTOOOpasHoro Tema Ha 1,5 km mmupuHoir 0,6-0,9 kM ¢
MOTPYKEHHEM B BOCTOYHOM-CEBEPO-BOCTOYHOM HaIlpaBiieHUH moxa yriom 1-13° c
rryounsl 1000 m 1o 1600 M. MontHocTs 3anexu usmensercs ot 1,0 no 44,1 m u B
cpemHeM cocrasiseT 21 m [3].
B uenTpanbHON yacTu 3anexb pazduTta cepued cyOMepHAMOHAIbHBIX CyOma-



paJIeNbHBIX AU3BIOHKTUBOB Ha 4 KIMHOBUAHBIX Onoka niauHOM 750-800 M, B30OpO-
meHHbIX Ha 40-120 M (bomawmioit ['opcT), KOTOphie pa3esaioT €€ Ha 3amajHbli OJI0K
(rop. -1050 M u -1100 M maxTel) 1 BocTouHbIH (TOp. -1300 M, -1400 M 1raxThe 2) [3].

Bropas Cesepnas 3anexsb (C-2), uMeeT cloxkHyto koHpurypamuto B ruiane. OHa
MPOTATUBACTCS B IOr0-BOCTOYHOM HampaBiieHUM Ha 2 kM mmpuHou 0,3-1,0 kM.
MoiHOCTh 3aeXu BapbupyeT B npeaenax ot 1,0 10 22,3 M U B CpelHEM COCTaBJISIET
9,0 m. I'myObuna 3aneranus coctasisier 1200-1400 m. Ha BocTOKe 3aiieb OCIIOKHEHA
B30pocoMm ¢ amruutynoit 120 M. Yron magenust pyanoro tena — 8-12°. Yacts 3anexu
C-2 B mpegenax mnpoektHpyeMoro ropusoHta - 1300 M umeeT pa3Mmepbl B ILIaHE
900x750 ™M, cpemHior0 MOIHOCTH mopsaka 7,4 M. Koaddunuent kpemoctu f=14.
Y CTOMYMBOCTD PyJbl — YCTOMYMUBBIE. Y CTOMYMBOCTDh NOPOJ — CPEIHEU YCTOMYHUBOCTH.
Yrael carxkenus — 75°. CnéxnBaeMocTh — HET. CKJIOHHOCTh K CAMOBO3TOPAaHUIO — HET.
ennocts pyasl — BechbMmarieHHble. CofepikaHue TMOJe3HOro KommoHeHTa — 3,5%.
OcoOenHocTh penbeda — paBHuHA. Hanmuue pecypcoB — HeT orpannyeHuil. Hamuuue
3aKIaMOYHOT0 MaTephaga — HeT orpaHmducHmil. ILtotHOoCTs mopon = 4.4 1M
[InotHOCTS pymsl = 44 /M’ CmiomHble  cynbPUAHBIE PYIbl CKJIOHHBI K
camoBo3ropanuto. O0BEMHBIN BeC BMEMIAIONIUX MOPOJT — B Tipenenax 2,95-3,1 ™M [3].

TpemrHoBaTOCTh M HAPYIMIEHHOCTh CyNbGuAHBIX )W 30% - cpenuss, 70% -
cuibHas; KceHonuToB: 50% - cpennsia, 50% - cunbHas.

Bropas CeBepHnas 3a51exb pa30uTa Ha TOPU30HTHI.

l'opuzont -1050 ™M xapakTepuszyeTcs BeCbMa CHUJIBHOW TEKTOHUYECKOH
HapyleH-HOCThIO. CTpoeHue yuacTKa OINpEAeNsloT JBE OCHOBHBIE CTPYKTYpPBI:
BBITSHYTBIA B MEPUAMOHAILHOM HAamNpaBlIeHUH, NOAHATHIA Ha 10-15 ™M OInok,
00pa30BaHHbBIN ABYMSI CUCTEMaMU HAPYIICHUI CEBEPO-BOCTOYHOIO M CEBEPO-3aIaIHOTO
MPOCTUPAHUsl, U OMYUIEHHbIA TEKTOHUYECKUN OJIOK, ¢ BOCTOKA MPUMBIKAIOIIMN K
I'opaomy cOpocy. BocTounast rpanuiia onymeHHoro 0j0ka o0pa3yeT B MIaHe CI0KHBIN
CTYNEHYaThIil PUCYHOK, 32 CYUET MEepeladyd MaKCUMAJIbHBIX aMIUIUTYJ CMEIICHUH IO
TPEM  CHCTEMaM  HapyLIEeHUH -  CEBEPO-BOCTOYHOIO, CEBEPO-3allafHOTO U
MEPUJAMAHAIIBHOTO MPOCTUPaHMs. ['paHUIBI  OJOKOB  COMPOBOXKIAIOTCS — CEepUEH
CTYTEHYAThIX CMEIEHUN COPOCOBOTO XapaKTepa, B COYCTAHUH C IIUPOKUM Pa3BUTHEM
TEKTOHUYECKHUX HAPYIICHUH BHYTPH OJIOKOB C aMILTUTyAaMu cMemieHuit 10 20 m [3].

[TouBa GoraTeIX pya B Mpeaesiax HEeHAPYIIEHHON YacTH PYJIHBIX TEKTOHHYECKUX
OJIOKOB pOBHAs, BBIIEpXKAHHAsA, C TAJCHUEM Ha BOCTOK monx yriaom 18-21° u
NPAKTUYECKH TOPU3OHTAIbHAS B MEPUIUOHAIBHOM CEYEHUH.

KpoBnst Ooratblx pyn HUMeEeT CHOXHYIO (opMy, C MHOTOYUCICHHBIMU
anopuzamMu B BbllIe3asieratome mnopojbl. HOXHBIM M ceBepHBbIA (IaHTU 3aJexKH
XapaKTEPU3yIOTCS PE3KUM BO3JbIMAHHUEM IMOYBBI C OOJBLIMM KOJUYECTBOM amnodus,
MaJIOMOIIHBIX, OBICTPO BBHIKIIMHUBAIOIITUXCSI.

I'opusoHT -1100 M. TekToHNYECKOE CTPOEHUE TOPU3OHTA ONIPEAEIISIIOT: KPYITHO-
aMIUTUTYHOE HApYIIEHUE MEPUANOHAIBLHOTO MPOCTUPAHMUS, IPOXOAIIEE MO JIEHTE 63,
M JIBa TEKTOHUYECKHUX HAPYIICHHSI CEBEP-CEBEPO-BOCTOYHOIO mpoctupanus. CeBepo-
3amagHbld OJIOK MPAKTUYECKH HE 3aTPOHYT TEKTOHUYECKMMHU HapylieHusmu. Ceepo-
BOCTOYHBIN OJIOK, TpeACTaBistoNMi coboit Osok w3 30HB bombmoro I'opcra,
XapaKTEPHU3yeTCs] BBICOKOM TEKTOHMYECKOW HAPYIIEHHOCTBIO, C AaMIUIMTYJaMU



cmerenuit 1o 20 M. Mopdomnorus TouBBl M KpOBIM OOrathlX pya aHAJIOTHYHA
ropu3oHTy -1050 M [3].

I'opuzonT -1300 M. Ot 30HBI bonpmioro ['opcra 3TOT y4acToK 3aJ€kKu OTAEISIET
KPYMHOAMIUIMTYIHOE€ TEKTOHWYecKoe HapymieHue 1 mnopsiaka. Ha Bcelt muomaau
TOPU30HTA PA3BUTHI MEJIKOAMIUIMTYAHbIE TekToHHueckue Hapymenus CB u C3
npoctupanus [3].

HapyiieHHOCTh 00TaThIX pyJ 3aBUCUT OT HAJIMYUSI TEKTOHUYECKUX HApyIICHU,
KCEHOJINTOB BMEIAIOIIUX MOPOJ U OT TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTEWU pYA.
[Ipu 3a10)KeHUM TEKTOHUYECKUX HAPYIICHWN B KPYIMHO3EPHUCTHIX PYJax, MOIIHOCTb
30HBI ONEPAIONIUX TPEIINH JaXe MPU 3HAYUTEIbHBIX aMIUIUTYAaX PEAKO JOCTUTAET 3-5
M. B CBA3M C ATUM HEHapyIICHHbIE Yy4YacTKU (YYacCTKH CpeIHEd HapYIICHHOCTH)
YCTAHOBJICHBI B HIDKHEH Mavke Mpu pa3Mepax TEKTOHHYECKOro Oioka 6osee 5-10 m, B
TO BpeMs Kak B pyJax BepxHEH Mavykyd HEHaPYIICHHbIC YYACTKHU MOSBIISIIOTCS JUIIbL PU
pa3Mepax TeKToOHHn4eckoro 6soka 6omnee 40-60 M.

B nenom HapyiieHHOCTh BepxHeM mauku Ha ropu3oHTax -1050 m u -1100 m
onennBaetcs 100% kak cunbHas, HUKHEN Ha 30% kak cusibHast, Ha 70% Kak cpeiHsis.

Hapymennocts Oorarbix pyn Ha ropuszonte -1300 M omenuBaercs kak 75%
cpenssisi, 25% cunpHas.

HapyiieHHOCTh GOraThiX py/l Ha TOPU30HTE "MpUpe3Ka’ OLIEHUBAETCS B MAHEIIX
14 u 15 xak 100% cunbpHas, B manensax 12-13: 50% cunbHoit u 50% cpenneil.

Hapymennocts moacTwiaronux  MeTaMOP(U30BAaHHBIX, MEPEKPHIBAIOIINX
MeTaMOpP(pU30BAHHBIX U MHTPY3UBHBIX MOPOJ OLICHMBAaeTCs Kak cuibHast Ha 100% Ha
BCEX FOPU30HTAX.

Cesepnas Yersépras 3anexpb (C-4) 3aymeraer B BHJE JIMH3BI CYOIIMPOTHOTO
NpOCTUpPAHUS, BBITAHYTOM A0 1250 M, mpu mmpune 10 350 M. [Tnomans 3anexu 0,42
KM®, MAaKCHMAJIbHAsi MOIIHOCTb 10 5,8 M, cpenuss 3,1 m. Ilagenne pyaHoro tena Ha
ceBepo-BOCTOK OT 5 70 20 rpaaycoB. ['myOuHa 3ameranus ot 1650 m 1o 1850 m [3].

Jlokanuzaius 3ajieu MPOUCXOJUT B OCATOYHO-METAMOPPUUYECKUX TMOPOJIax
KYPEUCKOW CBHUTBHI HMUXKHETO J1€BOHA. KOHTAKTBHI MECTPOLBETHBIX APTUILUIUTOB C CYJIb-
dbugHoit OoraToil pyaod 4éTkue, OCIabJICHHBIC XJIOPUTOM, CEPIEHTUHOM, TaJIbKOM.
MuHepallbHbI COCTaB 3aJIEKU XaIbKOMUPUT-NMIUPPOTUHOBBINA. OCHOBHAS 4acTh PYITHOTO
tena (mo 80%) cioxeHa MOpPOJaMHM CpEIHEW HApYUIEHHOCTU. Pyabpl CHIIBHOM
HapYIIEHHOCTH OYyAyT BCKPHIBATHCS BOJIM3M M B 30HAX MHTEHCUBHOW TPEIIMHOBATOCTH
nopoA W TEKTOHMYECKMX HapymeHuil. Mexnay ckBaxunamu K3-1222 u CT-2
IpeArnoJiaraeTcsl KpyTomnaaaruil cOpoc ceBepo-3araHoro MPoCTUPaHUs aMILTUTYI0M
10 60 M.

Cesepnas Tpetbs 3anexsb (C-3) pacnonoxkena B 500-700 M roxxHee C-4 3anexu
U PacIoJIOKEHa TMapajyIeibHO TMOCHIeIHe B CyOIIMPOTHOM HampaBiieHuH. J[muHa
3anexu 1o 1200 M mpu mumpune go 650 m. Ilmomane 3anexu no 0,78 KMZ,
MaKkcUMaJibHasi MOIIHOCTh 24,7 M, cpeauss 3,6 M. [lagenue 3anexu ceBepo-BOCTOUHOE
5-20°. T'mybwna 3ameranmst ot 1550 ™M mo 1680 wm. ITloactunmarommmu U
MEPEKPHIBAIOIIMMH MOpPOJAAMHU  3alieku, Takke kKak u C-4, ciyxaT o0caJo4yHO-
MeTamopuyeckue 00pa3oBaHusl KypeHCKON CBUTHI U TOJIBKO B paiioHe ckBakuH K3-
1170 u K3-1321, roe nabmromaeTcss KopbeiTooOpa3Hoe mnporudanue 3amexu (M-49),
MEePEKPHIBAIONIUMHU TTOPOJIAMH SIBIISTIOTCST pa3iudHble nuddepeHnmnarsl TaaTHaxCKOTo



UHTpYy3uBa. KOHTaKTHI 3aleku C 0CaAOYHO-METaMOPHUUECKHUMH TOpOAaMu YETKHE,
pe3kue, a ¢ rabopo-monepuramMu CcioxHbie. KpoMme TOro, KOHTAKThI OCJIa0JICHBI
pa3BUTHEM XJIOPUTA, CEpPIEHTUHA, Tajibka. [lopoasl KpoBIu OT ci1aboil 10 CUIIbHOMN
HapyumieHHOCTH (10 80% mMaccuBa). JIByMs TEKTOHMYECKUMHU HapyUICHUS 3aJeXb
pa30uTa Ha Tpu ydactka [3].

Cesepnas Tpetbs nmunza (C-3:11) pacnionoxena B 600-650 m ceBepo-Boctounee C-3
U 3asieraet Ha riayoune ot 1550 m 10 1600 M.

C-3n1 mpencraBieHa B IUIAHE JJUIMIICOBUIHBIM TeloM pasmepoM 650x300 w,
3aHUMaeT miomaas 0,19 kM. MaKkCHMAaJTbHAsE MOIHOCTD 3aJIEXKH 11,1 m. Ilanenne Tena
Ha ceBepo-BOCTOK moj yriioM 3-20°. ITlepekphiBatomMu 3a1€Xb MOPOIAMU SIBJISIIOTCS
pasnuuHbie qudPepeHnnans py1oHOCHOW HHTPY3UH B TOJIBKO B palioHe CKBakuH K3-
1065 u K3-1077 onu mpencTaBlieHbl OCaJ0YHO-METaMOP(HUUECKHUMHU O00pa30BAHHUSIMU
Kypenckoi cBuThI [3].

B mouBe 3anexu 3ajeraroT MECTPOLBETHHIE APTUJUIMTHI, POTOBUKH KypEeUCKOW
CBHUTBI HIJKHETO JI€BOHA.

[lo maHHBIM pa3BeIKH C MOBEPXHOCTU B paiioHe ckBaxxuH K3-1065 u K3-1077
BBISIBJICH COpOC, TAJaI0IIUM Ha Foro-3araj moj yriaoM 45° u ammiutyaon 50-60 M.

OCHOBHBIE XapaKTEPUCTUKU PACCMATPUBAEMBIX B JAaHHOM pas3leie 3alieken
npuBeAeHbI B Ta0uIe 1.

[IpakThueckn MOBCEMECTHO HaJl OOTaThIMH pyJIaMH pacHpoCTpaHEHbl BKparl-
JIEHHBIE PYJbl, HaxXOAsIIMecs Ha OajlaHce PyIHHMKAa U TaKXKe MOJJIekaliue oTpaboTKe.
Ha pucynke 1 mnpeacraBieHa cxeMa pacloOOKEHHS MIAXTHBIX TOJIEH CMEXKHBIX
PYTHUKOB.

Tabnuna 1. Kparkas xapakrepuctuka 3anexei C-4, C-3, C-31 [3]

ITokazarenu Sanexn

C-4 C-3 C-3n
JuHa, M 1250 1200 1o 650
lupuna, M 350 650 1o 300
[Iromans, KM- 0,42 0,78 0,19
CpenHsist MOITHOCTb, M 3,1 3,6 3,7
YTOomBI IafCHHS, TP, 5-20 5-20 3-20
AOC. OTMETKH TTOYBBI, M 1450-1650 1350-1480 1350-1400
banancoBeble 3amacel pyasl, y.e. 6,3 9,5 2,3

Heobxoaumo oTMETHTBH, YTO IIEHHOCTH pyn 3anexku C-4 mpumepHo B 4 pasa

BBIIIIE IICHHOCTHU Py 3amexu C-3.

['eonornyeckoe CTpoeHUE CM. PHCYHOK 2.
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Pucynok 1. CxeMa pacrnosoxeHHUs IMIaXTHBIX TOJICH CMEKHBIX PyIHUKOB [4]

1.1.5. I'maporenorus

MoIHOCT, BEYHOMEP3IBIX MOPOJ B pailoHe paboT pyaHuKa «TailMbIpcKuii»
cocraBmsier oT 20 mo 50 M. OOBOOHEHHOCTH, MaccuBa ciadas, OXKHIACMBIN
€CTECTBEHHBIN BOJONPUTOK B PyIHUK 45-50 M4, I3 wactu NpOOYpPEHHBIX CKBAXKUH U
MPOIiICHHBIX BBIPAGOTOK OTMedeH Bomomputok 0,12-0,20 M°/dac, U yMeHbIICHHEM B
nocaeayrmiem jao 0,07 M>/uac. U3 gactu NpoOYpPEHHBIX CKBAKUH OTMEUEH ClaObIi
CTpYMHBIA M3JMB. TpelmuHHBIE BOJAbl CHWJIBHO MUHEPAIU3UPOBAHHbIE, TUIPO-

KapOOHATHO-HATPUBBIE, MO AarpecCUBHOCTH — clabo-, cpeaHearpeccuBHble. Bubl
arpeccun-cynb(darHas, yriaekucias. Boma arpeccuBHa 1Mo OTHOLIEHHIO K O€TOHY U
MeTasy.

[Tomzemubie  Boabl  (OpPMHUpPYIOTCS 3a CYET aTMOC(EPHBIX  OCAJIKOB,
MIPOHUKAIONINX B TOPHBIE MOPOABI CO CKJIOHOB IUIATO M B 30HE CKBO3HBIX TAJHKOB,
MUATAIOTCS TAKKE BOJIAMU MMOBEPXHOCTHBIX BOJJOEMOB M BOJIOCTOKOB.

BonoBmeraromas Toima KOPEHHBIX MOPOJ XapaKTepu3yeTcss HE3HAUYNTEIbHOM
BOIOOGHIIBHOCTBIO (OOIIMIA BOIOIPHTOK II0 TOPU30HTAM COCTaBIsieT okomo 1 m*/gac)

13].

1.1.6. I'a30HOCHOCTBH MOPOJI



Bce mopombl W pyabl, chararoiide ImoJie pyJHUKA, Tra3oHOCHbl. Hanuuwne
TrOPIOYMX Ta30B, CBSA3AHHBIX C YIJICGHOCHBIMU OTJIOKCHHUSIMHU TYHT'YCCKOM CEpUU
(uaTepBasn 20-350 M) W TPAHTOJMTOBBIMHU CIAHIAMU HWXKHEro cuiypa (TiiyouHa
3aneranusi okoio 2000 M) M3 KOTOpBIX ra3bl MOT'YT MHUTPUPOBATH B BBIIIEIIEHKAILYIO
30Hy TOJII. YCTAaHOBJIEHO HAJIMYUE YIJIGKUCIOrO Tra3a, METaHa, TKEIbIX

YIJIEBOJOPOOB, a30Ta W TEIHs B Ta30BbIX BbIAeTCHUsAX. OOMUil OKumgaeMblid JeOUT
3
cocraBisieT 450 m°/cyTku [3].

1.1.7. ®u3nko-MEeXaHUYECKUE CBOMCTBA Pyl U BMEIIAIOIIUX TOPOJI

OpyIeHeHue mpeIcTaBlIeHO TPEeMs MPOMBIIIJIEHHBIMU THITAMHU:
— Ooratbie Cylb(pUIHBIC PYIbI;

— BKpAIUIEHHBIE PY/Ibl, IPE/ICTABICHHBIEC TOPU30HTAMU MUKPUTOBBIX U TAKCUTOBBIX
rab0po-/10JIEPUTOB;

— MEAUCTBIE PY/Ibl, 3AJIETAIOIINE B KPOBJIE OOraThIX CyJIb(OHUIHBIX Py U
OTZIENEHHBIE OT TOYBBI TOPU30HTOM BKPAIUICHHBIX PYA.

borateie cynb@uaHbie Pybl CI0KEHBI JBYMS PA3HOBUIHOCTSIMHU:

— BEPXHsIS 4aCTh MPEACTaBICHA COOCTBEHHO MUPPOTUHOBBIMU PYyIaMH;

— HWOKHSISL 9acTh 3aJ1€KH XaIbKOMUPUT-TUPPOTHHOBBIMHU.

[Ipouecc oxkucneHusi Cyab(UIHBIX PYI HAET HEMPEPHIBHO M COMPOBOXKAAECTCS
BBIJICJICHUEM TEIUIa, OKUCIUTENbHASI aKTUBHOCTh pyAbl Bo3pacraer B 1,4-1,6 pa3a npu
TIOBBIIIEHUH TeMITepaTypsl Ha Kaxabie 10°C.

Cpennee 3HaueHre ko3¢ duireHTa kpernocty 1o mkaire M.M. [IpoTtoabskoHoBa
COCTABJISIET:

— U1t OOTaThIX Pya 6-10 (60-100 MITa);
— I MEIUCTBIX PYA 6-16 (60-160 MITIa);
—  JUIs BKPAIUIEHHBIX Pyl 5-14 (50-140 MITa).

OGbeMHBIT BeC CIVIOMHBIX pyd 4,4 T/M% IIf «MemucThIX» pyx 3,32 T/M°
BKPAIUTCHHBIX pyx 3,05 T/M°. OGBEeMHbII BEC BBIIABAEMOi TOBAPHOI PybI (HACHITHOI)
cocrasisier 2,9-3,0 t/m° [1].

Tabnuua 2. ®u3uKo-MeXaHUUECKUE CBOMCTBA PYbI U MOpo bl [1]

33 = q = =
2 = = 5o =
HauMeHoBaHUE | 3= S = o ~ B < | 2
z = B . 8 & S 5|2 3|5 E
pyabl = S 238 £ 8 |8 & E(5 24% 3
Qo S =5 X F 8 N F OB 2 = = O
&% |5 228 |28 |2 E 22
O B | ZTE E o |E & &= 5|2 5
1. Ckapu 2,6-3,1 10 840-1240 60 - -
2. Mpamop
2,5-2,8 8 490-1600 80 - -
JIOJIOMUTOBBIHN




1.2 CocTosiHME TOPHBIX PadOT
1.2.1. BckpbiTHE MECTOPOKICHUS.

BckpbiTe MeCTOpOXKIEHUS OCYIIECTBIEHO IECThIO BEPTUKAIBHBIMHU CTBOJIAMM .

KnereBoit ctBon Ne3 (KC-3) u ckumnoBoit ctBos Ne3 (CC-3) pacrnosioxeHbl Ha
OCHOBHOHM MPOMIUIONIIAJAKE PYAHUKA, PACIOJIOKEHHON 3a 30HOW CABHUIKECHHS PSAIOM C
OCHOBHOM MpOMILIOIMA KON pyaHuka «OktssOpbckuity. [Mopono-3aknagounsiii (I13C) u
Boznyxononaronmii  (BIIC)  cTBonbl  pacmoyiokeHbl ~ Ha  BCIIOMOTaTelIbHOMN
MPOMIUIOINIAJIKE, HAXOMASIICHCA B HEMOCPEICTBEHHOW OJIM30CTU OT PYAHOM 3aJIeKHU.
Bentunsuuonnsie ctBosibl NoS u Ne6 (BC-5 u BC-6) pa3mMemiaroTcs Ha CEBEPHOM
(1aHre MECTOPOKICHUS.

Bce mnpomIiomanky CIulaHUPOBaHbI M UMEIOT MOABE3/IHBIC aBTOMOOWIIbHBIC
TOPOTH.

1.2.2. IloaroroBka 3amacos.

[TogroroBka pyJIHBIX 3aMacoB K OYUCTHOH BBIEMKE IIPOU3BOJUTCS C
MIOMOIIBIO CETH TPAHCIIOPTHBIX IITPEKOB, YKIOHOB, Pa3BEIOYHBIX M CJIOEBBIX OPTOB,
MaHEJbHBIX YKIOHOB, PYAOCIYCKOB, BEHTHJISIIMOHHBIX W BEHTUJISIIMOHHO-XOIOBBIX
BOCCTAIOIIUX, MPONEHHBIX Ha OTPa0aThIBAEMBIX YYaCTKaX MIAXTHOTO TIOJIS PyAHHUKA.

3. U3BecTHIK 2,73 7 450-940 50 7,1 0,23
4. T'ab6po-noneput
5 2,9-3,0 | 10-14 950-1600 90 8,7 0,30
TaKCUTOBBII
5. 'abb6po-noneput
2,8-3,0 10 920-1750 80 8,3 0,25
MTAKPUTOBBIN
6. ['abOpo-noseput
2,8 8-16 910-1520 80 7,8 0,30
KOHTAKTOBBIN
7. XanpKONUpHUT-
4,2-4,6 7-8 660-1150 40 2,7-76 | 0,25
MUPOTUHOBAS pyaa
8. [luppoTuHOBas
4,0-46 | 7-10 680-1200 45 8,5 0,27
pyaa

Pynnoe mone pyaHuka — «TauMBIpCKUI»  TPaHUYUT C  PYJAHUKOM
«OxTsa0psckuM. [lon 3emieil nMeroTcsi cOOMKM TOpHBIX BBIPAOOTOK 3THUX PYJIHUKOB,
KOTOpbIE HCIMONB3YIOTCA JJI BCIOMOTATENbHBIX Ienel (cmyck o0opyaoBaHus,
aBapuiHBIN BBIXOA M3 IIaxThl). B cOOlMKkax yCTaHOBIIEHBI CHEIUATbHbIE HUIFO30BHIE
JIBEpH, NO3TOMY BEHTWISILIMOHHBIE CeTU PYIHUKOB «Talimbipckuit» u «OKTAOPHCKUM»
[IOJIHOCTBIO HE3aBUCHUMBI.

1.2.3. Cucrema OTKaTOYHBIX TOPU30HTOB U OKOJIOCTBOJIBHBIX IBOPOB.



Ha pynHuke “TallMbIpCKMi” TpUHATA  KOJIBLIEBAs CXE€Ma OTKAaTKU 10
ropu3oHTaM. BpleMOUHBI y4acTOK MO NaJCHUIO OKOHTYpPHUBAETCS JABYMS
OTKATOYHBIMU IITPEKaMHU, KOTOphIe uepe3 120M MO MpOCTUpPaHUIO COMBAIOTCS MEXKIY
co00l OTKaTOYHBIMU KBepIIJIaraMu

Bricota 3Taxa npoekToM npuHuMaercs paBHou 100 M. Dta BeauuuHa
ABJISIETCS  HamOoJiee  palMOHAIIBHOM €  TOYKM  3pPEHUS  KaluTajdbHBIX U
AKCIUTyaTallMOHHBIX 3aTpaT. Kpome Toro, pa30ouBKa Mojsi pyJHUKA HAa TOPU3OHTHI
MPUHATA C YYETOM ECTECTBEHHOI'O PA3/AENICHUs MOJISI TEKTOHHYECKHMMHU HAPYLICHHUSIMU
Ha OTJIEJIbHBIE PyAHBIE TENA.

1.2.4. IlpumeHsIeMbIE CHCTEMBI Pa3paOOTKH.

Ha noOblye OoraTelX pyn NPUMEHSIIOTCS — CIUIONIHAs CJOeBas CHUCTEMa
pa3paboOTKU C 3aKJIAJIKOW BBIPAOOTAHHOTO MPOCTPAHCTBA TBEPJCIONIMMU CMECSIMHU B
TpeX BapUaAHTaX: C BOCXOMSIIUM TOPSAKOM OTPAOOTKH CIJIOEB, C HHUCXOISAIIUM
MOPSAJIKOM OTpPabOTKU cloeB U KomOuHupoBaHHas. B 2000 romy cooTHOlIEHUE
BapHaHTOB cUcTeM cocTaBiisuio: 18,4%, 46%, 35,6% coOOTBETCTBEHHO.

VYeneHbIi BEC MPUMEHSEMBIX BapUAHTOB CIUIOIIHOM CIIOEBOW CHUCTEMBI
pa3zpabotku B 2004 romy cocTaBuI:

Tabsuua 3. Y ienpHblil BeC cCUCTEM pa3pabOTKHU.

Cuctema paszpabotku [[lopsmok oTpaboTKu ESM Pynnuk [[laxTa 1 [[ITaxTa 2
1 2 3 4 5 6
CmuiomHas cioeBast
Bocxoasmmin % 25,2 16,4 30,5
Hucxonsmmin % 27,3 51,3 12,9
KomOunupoBanusii (% 44,5 244 56,6
Kamepnas
Kamepnas % 3,0 7,9 0,0
Uroro % (100.0 |100.0 1100.0

BenyTcsi onbITHO-TIPOMBIIIUICHHBIE UCTIBITAHUS KAMEPHOU CHCTEMBI pa3paboTku. B
MEePCIEKTUBE 00HEM KaAMEPHBIX CUCTEM Pa3pabOTKH MOXKET COCTaBUTH 10 60%.

1.2.5. BypoB3pbIBHBIE PaOOTHI.
Jnsa OypeHusi HIMypoB B MPOXOAYECKUX M OUMCTHBIX 3a00SIX MPUMEHSIIOTCS
camMoxonHble OypoBble ycTaHoBkM Tuma bymep-282H, bymep-353H, L-2D,



Munumatuk-205/], Cum6a 254H. I'myOuna mmypoB B 3aBucumoctu oT tuna CBY
coctasisier ot 2,5-4,0 M. 10 7,0 m. Jluamertp mmypos 43, 51, 57, 64 mm.

JIJ11 MEXaHU3MPOBAHHOT'O 3apsiKaHMs IIITYPOB B MPOXOAYECKUX M OUUCTHBIX 3a005X
B Ka4yecTBE 3apsgHOr0 OOOpYAOBAaHMSA NPHUHATHI ITHEBMATUYECKUE IOPIMOHHBIE
apsamuukn  tuna 311, PII3. [ns 3apsokaHust OYMCTHBIX 3a00€B  HCIOJB3YETCS
camMoXxoJiHas 3apsiiHas MamnHa «Yapmexy (OUHIAHIUA).

B3psiBaHMe NPOU3BOAUTCA C NPUMEHEHHEM B3PBIBUATBHIX BEIIECTB I'PAHYJINT
AC-8, rpanymut A-6, ammonut 6KB, ammonan 200. I'panynut A-6 m3roraBiauBaeTcs
Ha TMOJ3€MHOM NyHKTe wu3rotoBiaeHuss rpanyiura (IIIIWD). VYnpeneHblil pacxon
B3pPBIBYATHIX BEIIECTB Ha OYHCTHBIX padoTax coctamiser 1,18 kr/m3, mpu mpoxonke
TOpHBIX BeIpaboTOK 3,0 Kr/M3.

B kadecTBe CpeACTB MHUIMUPOBAHMS  MIPHUHATHL  3JIEKTPOJETOHATOPHI
HopManbHOM uyBcTBUTENBbHOCTH OJJI-87K, OJ1-3H, neronmpyromme muypsr [ILIA,
JAUID.

JUis VHULOMUPOBaHUS 3apsAA0B MPUMEHSIOTCS B3pbIBHbIE mpubopel KBII-
1/100M, IT1B-100M, X3-2460.

TexHonornyeckne, 3akjaJlOYHbIE, pPa3BEIOYHBIC, pa3TPy30YHBIE CKBAaKUHBI
Oypsrcst noapsaHoi opranmzauuid 110 «Hopunbckreosnorus» OypOBBIMH CTaHKaMU
HKP-100, CBY, «MeramaTtuk», CMM-2.

1.2.6. 3aknamovabie pabOTHI.

Pacuétnas mnpoektHas npousBoautenbHOCTh 113K 1o  mpuroroBneHuro
3aknanoyHoi cmecu coctasisieT 900000m3/roa npu ciaeayromeM pexxume padoThl:

-KOJIMYECTBO pabouux qHEH B roay -357,

-KOJIMYECTBO pabOYMX CMEH B CYTKH -3;

-IPOJIOJKUTENBHOCTh paboThl [I3K B cMeHy mo NpUTOTOBIEHHUIO M MOJaye
CMECH -54acCoB.

['opoBast mOTpeOHOCTh pyAHUKA B 3aKJIa/IKE:

V=V1*K=650*%1.05=683 tBIC.M3, T1€:

V1 -00BEM IyCcTOT, MOJISKAIINX 3aKIIAIKE, ThIC.M3;

K - k03hHUIMEHT TEeXHOIOTHYECKUX MTOTEPh CMECH.

Jns  nOpuroToBieHMs ~— 3aKIAJOYHBIX  CMECEM  Ha  BCIIOMOTATENIbHOM
OPOMILIONIAJIKE TOCTPOEH  TOBEPXHOCTHBIM  3aknanouHbii  komiwieke  (I13K)
3aray0JeHHOr0 THUMA MPOU3BOAUTENBHOCTHI0 900 ThIC. M? 3aKJIaJOYHOTO pacTBOpa B
rojl. [logayda 3akyajouHO CMecH B IIAXTY MPOU3BOAUTCS MO 3aKJIAJOYHBIM CKBAKMHAM
arameTpom 219 mm.

Ha II3K ycranoBnensl Tpu MenpHunbl Tuma MIIP  4500x5000 mwm.
[TpousBoANTENHHOCTH OJTHOM MeNbHUITHI 120 M3/4ac.

1.2.7. YupaBrieHue TOpHBIM JaBICHUEM.

VYnpaiieHrue TOPHBIM aBIIEHUEM BKIIIOUYAET B ce0s1 CO3aHNE 3AlUIIICHHBIX 30H,
pasrpyKEeHHBIX OT JCHCTBYIOIIMX B MAacCHUBE HaNpsHKEHUH A0 0€30macHOro YpOBHS, B
KOTOPBIX BEAYTCS OYHUCTHBIE pabOThI, 3aKiaJKy BbIPaOOTaHHOTO MPOCTPAHCTBA
TBEPJACIOIIMMU CMECSIMHU, COOJIOACHHE ONTUMAIbHON KOHGUTypauuu (QpOHTOB



3alUTHOTO ciiod. K ympaBieHHIO TOpHBIM JIABJICHHEM OTHOCHUTCSI TAKXKE KPEIUICHHE
TOPHBIX BBIPAOOTOK.

3aluIleHHbIe 30Hbl, B KOTOPBIX BEAYTCS OYMCTHBIE PabOThI, CO3/Ial0TCS MyTeM
MOCJIEIOBATEIHHOM MPOXOJKH U 3aKJIAJIKH BBIPAOOTOK 3aIIUTHOTO CJIOS IO KPOBJIE WIIH
MOYBE PYIHOTO Teja, JUO0 myTeM OypeHHs pasrpy304YHBIX CKBAKHUH. Pasrpy3ouHbie
CKB)XHHBI OypATCS MapajuieIbHO B OAHOW IJIOCKOCTH M BBIMOJHSIOT POJIb 3aIUTHOTO
cnosa. CoOmoneHre KOHPUTYypalMd (QPOHTOB 3alIUTHOTO CJIOSI U Pa3rPy304HBIX
CKBAXKHH IO3BOJISIET HE JOMYCKATh KOHIIEHTPAI[MU HAMPSKEHUI B MACCUBE HA TpaHULIax
MaHeJied WK Ha y4acTKaX COMNpPsKEeHHs] GPOHTOB OUUCTHBIX PadoT.

K OCHOBHBIM BHJaM Kpenu TOPHBIX BBIPAOOTOK, MPUMEHSEMBbIM Ha PYIHUKE,
otHocsaTcs: ankepHas kpenb (OKBIL, ILKIII), #HaOpe3r-0eToH, apouHas MOAATIUBAs
Kpenb U MOHOJIUTHAsI OETOHHAS KPETIb.

1.2.8. Tlo3emMHBIM TpaHCTIOPT.

TpaHcriopT pyAbl Ha OTKATOYHBIX FOPU30HTAX OCYIIECTBISAETCS KOHTAKTHBIMU
anektpoBo3amu K14M cuennsim BecoMm 14 T. [Insi OTKATKH UCHOJIB3YIOTCS BAarOHETKH
BI'-4,5. CoctaBbl ¢ pyJ10oil HaMpaBsIIOTCS B OKOJIOCTBOJIbHBIN J1BOp cTBosa CC-3, rae
pasrpyXaroTrcsi € TOMOIIbI0  KpyroBoro omnpokunbiBatenss  OK32-4,5-750A,
paboTaIiero B aBTOMaTHYECKOM DPEXHMME. 3arpy3ka BaroHETOK Ha TOpPU30HTaX Ha
MOTPY304YHBIX MYHKTAX U3 PYJOCIHYCKOB OCYIIECTBIISIETCS C MPUMEHEHUEM JIFOKOBBIX
YCTPOUCTB [JIsI KPYMHOKYCKOBOWM pyAbl (pa3Mep KOHIUIMOHHOTO Kycka 700 mwm),
000pYyIOBaHHBIX CEKTOPHBIM 3aTBOPOM U BUOPOJICHTOM.

Cryck B pyJHUK MaTepHuaaoB U 000pya0oBaHMs Mpou3BoanuTcs o ctBojam KC-3
u II3C. OcHoBHOli moOTOK MatepuanoB Hampasisiercss no [I3C, yto oOycioBieHO
PaCIOIOKEHUEM Ha BCIIOMOTATENbHOW IUJIONIAIKE OCHOBHBIX OOBEKTOB CKJIAJCKOTO U
PEMOHTHOI'O X03siCcTBa pyaHuKa. [leperpy3ka maTepuaioB ¢ pelbCOBOrO TPaHCIOPTA
Ha  CAMOXOJHBIM  OCYIIECTBISIETCS B  CIHECHHAIBHBIX  KaMepax IeperpysKu,
000pyIOBaHHBIX KpaH-Oanmkamu. /[l JOCTaBKM MaTepualioB K MecTaM paboThl
UCIIOJIB3YIOTCSl CaMOXOJIHbIE JIHU3E€JbHBIE MAIIMHbI BCIIOMOTATEIbHOIO0 Ha3HAYEHUs
¢bupmbr Normet.

[lepeBo3ka nozei MO BBIPAOOTKAM OTKATOYHBIX TOPU3OHTOB OCYIIECTBIISACTCS
ANEKTpoBO3amMu B BaroHetkax tuma BIII'-18. Ins nepeBo3ku roieid o TPaHCIOPTHBIM
BbIpa0OTKaM Ha y4YaCTKM OYUCTHBIX W  TOJATOTOBHUTEIBHO-HAPE3HBIX  paboT
UCIIOJB3YIOTCSL CaMOXOJIHbIe MaluHbl ¢ Ju3enbHbIM  npuBogoM UTITRUCK-818
(Normet).

Ha ropneix paboTax B pYJIHHUKE MPUMEHSETCS COBPEMEHHOE CaMOXOJHOE
o0opy0BaHuE: Ha JOCTaBKE TOPHOM MaccChl OT 3a00€B 10 PYJOCIYCKOB MCIOIb3YIOTCS
norpy3ouHno-gocraBoynsie  MammHel  CT-8P, CT-5P; Oypenue ocymiecTBisieTcs
OypoBbiMu ycTaHOBKamu Tuna "bymep" (128H, 282H, 353, 282-938), "Cumba-254",
"Munumatuk [-205/1"; BcmomoraTenbHbIe pPaOOTHI BBITIOJHSIOT MAaIlIUHBI THUIA
"Vrumupt" (807, 607), "FOturpax" (818, 800, 842). Cpennuii Ccpok ciayx)Obl
MOTPY30YHO-A0CTABOYHBIX MamuH — 5,7 7ner, OypoBBIX YCTaHOBOK — 5,3 Ier,
BCIIOMOTaTeNIbHOTO 000pyIoBanus — 8,4 roza.



st nocTtaBKM pynabl OT PYAOCIYCKOB JIO CKHUIIOBBIX CTBOJIOB HCIIOJIb3YETCS
penbcoBbIi TpaHcnopT. [IpumeHstoTess KoHTakTHBIE A1eKkTpoBo3bl K-14M, KJI-14, K-10
u Baronsl BI'-4,5, Bb-4,0.

1.2.9. Beurwianus.

bonbmias riiyOmHa pa3paOOTKH MECTOPOXKIACHHWS, HAJIMYHE BO BMEIIAIOIIUX
mopojax ¥ pydax MeTaHa, BOJOpPOAa M THKENBIX YIIEBOAOPOIOB, BHICOKHE
TEMIIEpaTypbl Pyl U TOPOJ, BBICOKAS OKHUCISIEMOCTh OTOWTHIX CYIb(PUIHBIX PYII,
npuMmeHenre BB Ha oTOolike TOpHON Macchl, a TaKKe CaMOXOJHOTO 00OPYIOBAaHUSA C
JU3EILHBIM TIPUBOIOM Ha OypeHHH, JOCTaBKE, 3a4MCTKE, KPEIUICHUH BHIPAOOTOK M HA
BCIIOMOTATENIbHBIX paboTax TpeOYIOT NPUMEHEHHS HWCKYCCTBEHHOTO IMPOBETPHUBAHUS
MMOBEPXHOCTHBIMH BEHTHUIISITOPAMHU.

[IpoBeTprBaHUE PYJIHUKA OCYIIECTBISAETCS BCACHIBAIOIITUM CIIOCOOOM 10
daanroBoit cxeme. Cpexuit Bo3ayx momaercs mo ctBoidam KC-3, B3C, BIIC, CC-3 u
najgee MO OTKATOYHBIM M TPAHCHOPTHBIM BBIPAOOTKAM IIOCTYIAaeT B OYKMCTHBIC,
MOJATOTOBUTENIbHBIC M HApE3HbIC BHIPAOOTKH M TEXHOJOTHMYECKHE Kamephl. [IpoBeTpus
OYMCTHBIC 3a00M, MPOXOAYECKHE 3300 M KaMepHbIE BBIPAOOTKH C 000COOJEHHBIM
IPOBETPUBAHUEM, BO3JyX II0 BEHTWIAIMOHHBIM BOCCTAIOIIMM BBIJAETCS Ha
BEHT3aKJIaIOYHbIEC TOPU30HTHI U Jajiee 10 HUM IOCTYMaeT K BEHTWISIIMOHHBIM CTBOJIaM
BC-5 u BC-6 u Bbimaercs Ha moBepxHocTh. O6a ctBona BC-5, BC-6 ocHarieHsl
BEHTUJIITOPHBIMH  YCTAaHOBKAMH, COCTOSIIIIMMH U3 JIBYX IEHTPOOCIKHBIX BEHTHISITOPOB
tuna BI/[-47 (pabouuii u pe3epBHBIiN).

[TocTymarommii B maxTy BO3AyX IMOJOTPEBACTCS C MOMOIIBIO Kalopu(epHBIX
YCTaHOBOK, PACIIOJIOKEHHBIX Y BO3YXOTOIAIOIINX CTBOJIOB.

PeBepcupoBanne BO3AYIITHBIX CTPYH OCYIIECTBISACTCS TMEPEKIIOUCHUEM IS B
BEHTUJISIIIMOHHBIX KaHaIaX.

PacueTtnas motpe6HOCTH B Bo3ayxe — 650 m3/c .

OO611ee KOIUYECTBO BO3AyXa, I01aBaeMOro B Imaxry, coctapiser ~ 800 m3/c.

OO6mias genpeccus MaxTHON CeTH:

B 3uMHui niepuof — 340 nalla (BC-5) u 270 galla (BC-6);

B JieTHuM nepuoa — 230 u 290 nalla cooTBETCTBEHHO.

Pacrnipenenenne Bo3ayxa 1mo BEpTUKAIBHBIM CTBOJIAM:

IToctynaromuit B pyJHUK BO3AYyX: HNcexondammi u3 pyIHUKa BO3yX:
KC-3-260m3/c

CC-3- 80m3/c

I13C- 198m3/c BC-5-429m3/c

BIIC -287m3/c BC-6-396m3/c

Hroro: 825m3/c Hroro: 825m3/c.
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1.2.10. Bomootnus.

OCHOBHBIMU UCTOYHUKAMH BOJIbI B TOPHBIE BHIPAOOTKHU SIBIISIFOTCS:

- BOJIOTIPUTOKH T10 BEPTUKAIHHBIM CTBOJIAM;

- €CTeCTBeHHAas! GUIIBTPALIUSI BOJIBI U3 PYJHOTO U MOPOJIHOTO MAaCCHUBOB;

- TEXHOJIOTHYECKasi BOJIa OT OypeHus U MbLIENO/1aBIICHUS;

- (punbTpanus u30bITOYHON BOABI IPU 3aKJIaKE BEIPAOOTAHHOTO MPOCTPAHCTBA;

- BOJIOTIPUTOK OT MPOMBIBKH 3aKJIaJ0YHBIX TPYOOTIPOBOIOB;

OxugaemMblii  €CTECTBEHHBIM BOJONPUTOK COTJACHO MPOEKTY pyAHHUKA
olieHuBaeTcs B pasmepe 45-50 m3/gac, oOmuii BOAONPUTOK B PYAHHUK COCTABIISAET
140 m3/4ac.

B HacTosmiee BpeMs BOJOOTIIMB OCYLIECTBIISIETCS IO BPEMEHHOM CXEME C
OTKa4KOM BOABI B BOJOCOOpPHMKM pyaHuUKa «OKTAOpbCcKuil». BpemenHnas
BOJOOTJINBHAsA yCTaHOBKa pacnoisiaraercss Ha rop. —1050m y crBoma II3C m
ob6opynosana Hacocamu [THC 180-340. BwmectumocTs BomocOopHuKOB 640 M3.

B nmepcnexktuBe mnpegycMaTrpuBacTCs 3alyCTUTh IJIaBHYK) BOJOOTJIMBHYIO
ycTtaHOBKY Ha rop. —1300 M, obopynoBannyto Hacocamu I[HC 180-1422-1. (2 — B
pabote, 1-B pesepme, 1-B pemoHTe) M mojakaduBaronuMu Hacocamu J[200-36A.
BonootnuBHas ycranoBka pacrnonaraercs y crBoja KC-3, eMKOCTh BOJIOCOOPHUKOB
coctasisieT 780 M3, ocBetisAromMX pe3epByapoB — 2x1000 m3.

OTkauka BOAbl M3 3yMI(OB CTBOJIOB MPOU3BOAUTCS  3yMI(OBBIMU
BOJOOTJIMBHBIMH YCTaHOBKaMH.

[To manHbM ruaporeosornyeckoi ciyx0e1 HI'MK BogonpuTokn B BeceHHe-
JIETHUHM NIEPHOJ] IO BEPTUKAIBHBIM CTBOJIAM COCTABIISIET:

I13C - 9.7m3/4ac

BIIC - 12.7m3/4ac

BC-5 - 6.6M3/4ac

BC-6 - 5.9m3/4ac

CC-3 - 5.1m3/uac

KC-3 - 6.4m3/uac.

1.2.11. ITHeBMaTHUECKOE XO3SMCTBO.

CHaOxeHHEe MallMH W MEXaHM3MOB  pPYAHHMKA  CXaTbIM  BO3IyXOM
o0OecreynBaeTcsl PaclojOKEHHOM Ha OCHOBHOM MPOMIUIONIAJKE KOMIIPECCOPHOU
CTaHUMEHN, BXOJAIIECH B COCTaB €MHON CUCTEMBbI THEBMODHEPTETUUECKOTO X035 CTBA
pynHukoB TamHaxckoro mnpompaiioHa. CymmapHas IPOU3BOJICTBEHHAsT MOIIHOCTh
cucteMbl cocrasisger 14300 m3/mMuH. B xomMmpeccopHOl CTaHIMM pyAHHUKA
«TaiimbIpckuit» yctaHoBieHbl 8 Typookommpeccopubix K500-61-5. Tlogaya cxaTtoro
BO3/yXa B pYAHUK Tpou3BoauTcs 1o TpyoompoBogam Jy500 u Jy600,
npoJioxkeHHbIM B cTBoJIax BIIC u KC-3.

B cBa3u ¢ mepexogom Ha OypeHuE WIMYPOB M CKBAKUH CaMOXOJHBIMH
OypOBBIMH YCTaHOBKaMH, 000PYIOBaHHBIMU TUIPABINYECKUMHU OYPOBBIMU

rOJIOBKaMHU, MOTPEOHOCTh B CXKAaTOM BO3AyXe YMEHbIIMIACh. [ ooBas



NOTPEOHOCTH B C:KaTOM BO31yXe cocTaBisieT = 990 munH. M3 (rutan Ha 2000 rox).

2.I'opHast yacThb

[Ipou3BOACTBEHHAsS MOIIHOCTh PYAHHKA (TOJI0Basi MPOU3BOJIUTEILHOCTH) SIBISETCA
BXHEHIITUM IMapaMeTPOM, KOTOPBIA BIMSIET HA pa3Mephbl MOMEPEYHOTO CEUCHHS U
00BbE€M TOPHO-KAMHUTAJIBHBIX U TOPHO-TIOATOTOBUTENIBHBIX BBIPAOOTOK, Pa3Mephl
TEXHUYECKUX U XO3SHCTBEHHBIX 3/IaHUU U COOPY>KEHHUI, MOIIHOCTh U KOJHYECTBO
MCIOJIb3YEMBIX TOPHBIX MAIllUH, YUCIEHHOCTh pab0YHX, pa3Mep KamuTalbHBIX BIIOXKeE-
HUM, ce0ECTOMMOCTh TOOBIYM M TEpEepabOTKU PYyAbl, BEIUUUHY TPUOBUTH U MHOTHE
Ipyrye napaMeTpbl U MOKa3aTelu.

Ha cerogusiHuii 1IeHs TOPHBIE TPEANPUITUS UMEIOT CAMYI0 Pa3HOOOPa3HYyIO
IPOU3BOAUTENBHOCTh: OT OUYE€Hb MEJKUX C ToA0BoM A00bueit 50-100 ThIic. T/Ton 10
KPYHHBIX - OT 2-5 10 15-25 muH. T/ron. Haubosnee pacnpocTpaHeHbl, TOPHO-PYIHBIC
OpeanpusaTus ¢ nmoazeMuoi noosraeit ot 500-800 Thic. T/TO1 70 3 MIIH. T/TO/I.

Benuuuna rogoBoil A0OBIUM MPOECKTUPYEMOTO TOPHOTO MPEANPUSITHS 3aBU-
CUT OT Pa3MepOB, 3allaCOB U yCIOBUN 3aJIETaHUs MECTOPOKICHUS.

Cy1iecTByeT Tpy MOHATHUS O TOJI0BOM MTPOU3BOAUTEIILHOCTH PYIHUKA:

N0 20PHbIM 803MONCHOCMAM A, KOTOPYIO MOKHO IMOJY4YUTh Ha paccMaTpHUBa-
€MOM MECTOPOKJICHUH IPU ONPEACIICHHON TEXHUKE, TEXHOJIOTHH W OPraHU3allU €ro
pa3palboTKH;

no yenecoobpasHomy CpoKy Cayxcovl npeonpusmus A, 0O0yCIOBICHHOMN
HaJMYHBIMUA OAJIAHCOBBIMHU 3alacaMu MOJIE3HOTO HCKOMAaeMOoro;

9KOHOMUYECKU YenecoobpazHas, Wi onmumaibHas A,, Ipyu KOTOPOU BO3MOKHO
MOJIyYeHUE HauoOoJee BBICOKHUX SKOHOMUYECKUX nokasaresen
pa3pabOTKH MECTOPOXKICHUS (Ce0ECTOMMOCTH, TPUBEJICHHBIX 3aTpaT U JIp.).

2.1 FOIIOBaSI IMPOU3BOAUTCIIbHOCTDb U CPOK CYHICCTBOBAHUA PYAHHUK

['opHO-reonornyeckue ycioBus MECTOPOKAeHUs: [[inrHa BKpecT mpoCcTupaHus -
750m; Jlnmuaa mo mpoctupanuto - 1800M; MomHocts: M=24m; Koaddumnment
kpenoctu f=14; VYcroiiumBocTh pynsl — YCTOWYHBBIC; YCTOWYMBOCTH MOPOJ —
YCTOWYMBBIE; YTJIbl CIABHXKECHUS — 750; CnéxuBaemocth — HeT; CKIOHHOCTH K
CaMOBO3TOPaHUIO — HET; BHI MOJE3HOro MCKOMaeMoro — HUKENb,MeAb; LIeHHOCTh
pyabl — BechbMalleHHble; CojiepaHue MoJIe3HOro KoMroHeHTa — 2,5%; Oco0eHHOCTh
pensepa — paBHuHa; Hamuume pecypcoB — Her orpaHuueHuit; Hamuuue
3aK/Ia[0YHOT0 MaTephaga — HeT orpaHdueHuit; ILtoTHOCT pyasl = 4,21/M°; Yrom
sameranns —o = 10° .

Pa3Mepsb! 1 3anacel pyTHUYHOTO TOJISI MIPU YIJIE HAKJIOHA PYJAHOrO TEJa MEHEE

30°

p="twbuw 7 (2.2)
COSx



rae b - GamancoBbie 3amackl pysibl B MECTOPOXKIEHUH, THIC. T; M - HOpMaJIbHas
MOILHOCTb PYJHOTO Tena, M; Lyp - UIMHA pyJHOTO Teja 110 MPOCTUPAHUIO, KM; Y -

00BEMHAsT IIOTHOCTB PY/IBI, T/M>; oL - YIOJI TIa/ICHAS PYIHOTO Tena;

Lpkp - AJIMHA IPOEKLIUU PYAHOrO T€ja Ha TOPU3OHTANBHYIO IJIOCKOCTh BKPECT
IPOCTUPAHUS, M.

'l 24-1800-750-4,2

1000-cos10°
["opu3oHTanBHYIO MJIOWIAAb PYIHOTO TeNa S onpeaensercs no Gopmyie:
IIpH YIJIe HaKJIOHA pyaHOro Tena Menee 30°.

=138180 TEIC. T.

S = M. (2.2)
COSx
5 = 1800-750 _ ;320806 M2,
cosl10°
KOB(l)(I)I/IIII/IGHT HUCIIOJIB30BaAHUA py,[[HOﬁ I1omaiaun | B 3aBUCUMOCTHU OT

TOPU30HTAJIBHYIO TUIONIAAb PYAHOTO TeNla S TpuBeeH B Tabmuie 1
Tabnuua 2. 1- KoaddunueHt ucrnonb3oBanus pyaHoi miomaau [ 13]

S, ThiC. M° i S, ThiC. M° i
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 Bouee 400 0,05

50-100 0,17-0,12

2.1.1 Ilo ropHBIM BO3MOXHOCTSIM

B cootBerctBun ¢ geiictByromumu  BHTII-13-2-93 [5] romoByro mpo-
M3BOJIUTEIILHOCTh PYJHUKA IO TOPHBIM BO3MOKHOCTSIM OIPEACNATh CIEAYIOINM
obpazom:

npyu yrie HakjoHa pyaHoro Tena meHee 30° (MCXOAs W3 yCIOBUS Pa3BUTHS
OUYHCTHBIX padoT)

4 =S, -i-{fl -(%ljw -(q%2)+...+rN -(Q%N ﬂ 2.3)

riae | - ko3hUIMEHT UCIOIb30BaHUS PYAHOM IUIONIAIN; T, -yACAbHBIA BeC I-i
CHUCTEMBI pa3paboTKH B 00I1IeM 00beMe AOOBIYH, JOJIU €]1.; (; - MPOU3BOAUTEILHOCTh
OYUCTHOTrO OJioKa mpw i-i cucteme paspadbotku (15-200 Teic. T/ron); S - IJIOIAab
6JI0Ka, HAXOIAIIErOCs B OUHCTHOI BBIGMKE IIPH i-i CHCTEME pa3paboTKH, THIC. M.

4, =1371.0,05-[0,25- (11007 )+ 015. (6207 ) 0,2. (7704, )+ 0.4- (589 )|~ 2700

TBIC.T.
HpI/IHI/IMaeM roAoBYIO IPOU3BOJUTCIBHOCTb IO T'OPHBIM BO3MOXKHOCTSAM 2,7
MIJIH. T.




2.1.2. Tlo uenecoodbpa3sHOMY CPOKY CIY>KObI IPEATPUSITHS

PacdetHslif cpok cyliecTBoBaHus pyaHuka Tp onpenensts mo Gpopmyse
F-(1-1)
T,=2—"""1 2.4
138,2-(1-0,01)

- —56
" 2710y Y

CooTHOlIEHME pPACUYETHOW TOJOBOM  MPOU3BOAMTENBHOCTH pPyAHUKA U
MHUHUMAJIBHO JOMYCTUMON MPOJOJDKUTEIBHOCTA CYIECTBOBAHUS pyaHHKa Ty
(Tabm. 2.1).

Tabmumna 2.1 - CooTHOIIEHHE TOJOBOM MPOU3BOJUTEIBHOCTH U MUHHUMAIIBHO
JOITYCTHMOM TIPOIO0DKUTEILHOCTBIO CYIIECTBOBAHUS pyaHuKa [13 ]

Ar, MIIH. T/TOT, Twm, et Tp, net
3,0 30 46
2,7 28 51
50 45 28

[Ipumeuanne: Ecnmum pyaHUK BXOJUT B COCTaB T'OPHO-OOOTAaTUTEIIBHOTO
KoMOuHaTa, T0 Ty crexyeT yBeauauTh Ha 20-30%.

[IpyHrMaeM TOJIOBYIO TPOU3ZBOAUTEIBLHOCTh IO II€JIECOO0OPA3HOMY CPOKY
CITyObI IpeANpUATUAS 2,7 MIH. T.

Ucxons u3 cootHomieHnss Ar u Tyn, a Takke yduTbiBas npumedanue u Tp
IIPUHAMAEM CPOK CYIIECTBOBAHUS PYIHHKA 51 JIeT.

2.1.3 Ilo onTuManbHOW rOJIOBOM MPOU3BOJUTEIBHOCTH A

OOecneunBaroiiee TMOMYYECHUE HAWIYUYIIUX DKOHOMHMUYECKHX IIOKa3aTesei
paboThl pyIHHKA, OMPEACNATh M0 MHHHUMYMY MNPHUBEIACHHBIX 3aTpaT 3pp METOJIOM
BapPUAHTOB:

3,,=C, +d, +E, -k, = min, (2.5)
rae C, - ynenbHasi BeIMYMHA TEKYIINX SKCIUTyaTallMOHHBIX PacXxo0B, pyo./T,
0,25
C = 2,14-r1'3-R°v4-[HI’ZH3j /A,‘m, (2.6)

rjae I' - paiioHHbIH K03 duIMEeHT K 3apaboTHOM 1uiaTe, ef.; R - paHr cucteMbl
pazpaboTku (cMm. Tabi. 2.2), XapaKTepU3yIOIIUi CTOUMOCTHBIE 3aTpaThl IO CUCTEME,
en.; A - mpuHUMaeMasi i-s TojI0Basi MPOU3BOAUTEIBHOCTh PYAHUKA, ThIC. T/Tox; d, -
ylielibHasg BEJIMYMHA aMOPTU3AIMU KaIlBJIOKEHUI B MPOMBIIUIEHHOE CTPOUTEIHCTBO,
pyo./T,

_k-A-(1-P)
4= 2.7)



rae K, - cm. B Ta0m. 2.3.
Tabmuua 2.2 - OpHEHTUPOBOYHBIC 3HAYCHHS TIOKa3aTejeld IO CUCTeMaM
pa3pabotku [ 15]

c 5 P Koaddumumentsr, 1. ex.
HCTEMBI paspaboTKH aut noteps 11 pazyboxxuBaHus P
Kamephas ¢ 3akmagkoi 11,0 0,01-0,03 0,10-0,15

Tabmuna 2.3 - HopMaTHBBI yACTBHBIX KalBIOKEHUN K| B HOBOE CTPOUTEIHCTBO
IIOA3EMHBIX PYIHHMKOB B 3aBHCUMOCTH OT TOJOBOW IPOU3BOJMUTEIBHOCTH
npeanpusitst A 15 ]

MeCTOopOsKICHHS [BETHBIX METALIOB
A, TBIC. T/TOX k), py0./T B TOIT A, TBIC. T/TON Ky, py0./T ros
50 70 500 35
100 65 750 31
150 58 1 000 29
200 52 1500 27
300 46 2000 25
400 40 2700 21

[Ipu Ar =3 MIIH. T:

0,25
C, =214-2,6".11% -(120();1400) /30-21 ~92,2 py0./T.

_21-3-(1-01)
' 138,2-(1-0,01)
3, =92,2+041+015-21=9576 py6./1.
[Tpu Ar = 2,7 MH. T:

0,25
C, =214-2,6-11% -(120021400] /4"'21 — 86,8 pyO./T.

~21-2,7-(1-01)
' 138,2-(1-0,01)

=0,41 pyO./T.

=0,4 pyoO./T.

3, =86,8+0,4+015-19 =85,81 py0./T.
[Ipu Ar =5 MIH. T:

0,25
C :2,14-2,61*3-110*4-(120();1400j /50,21 —82,8 pyb./T.

_17-5-(1-0,)
' 138,2-(1-0,01)
3,,=82,8+056+015-17 =90,15 py6./T.
N3 Bcex cmocoOoB pacueTa TroJ0BOM MPOU3BOIUTEIHHOCTH ONTHMAIbHBIM
SABJISICTCS 2,7 MJTH. T.

=056 pyoO./T.

BeiBoa: CymectBytomue mnepepadbaThiBaOliie MOIIHOCTH HE IO3BOJISIIOT
nepepabarbiBaTh 0Oojee 3 MIH.TOH pyAbl JaHHOTO THIA B TOJ, MO3TOMY
OKOHYATEJIbHO NpUHUMaeM Ar = 2,7 MJIH. TOH.



2.2 BCKpBITHE U TTOJITOTOBKA MECTOPOXKICHUS, KaJICHIAPHBIN TLJIaH

CTPOUTEIILCTBA PYyAHUKA.

OOBEKTOM BCKPBITHUS SBJISIETCS MECTOPOXKICHUE B LIEJIOM.

BckpebiTre kak ctaaus pa3paboTKH MECTOPOKACHUS 3aKI0YAETCS B IPOBEICHUU
BBIPAa0OTOK OOECTIEeUUBAIOIIUX JOCTYIl K MECTOPOXKIACHHIO C TOBEPXHOCTH H
o0ecrnieueHre MOJHOLUEHHOTO (DYHKIMOHUPOBAHUS ropHOro mpenmnpustus. [lostomy
nepea HM3y4YeHHEM TEXHOJIIOTMYECKUX M TEXHUYECKUX OCOOEHHOCTEH BCKPBITHS,
PAacCCMOTPHUM OCHOBHBIE XapaKTEPUCTHUKU MECTOPOXKICHHS, OKA3bIBAIOIINE BIIHSHHUE
Ha BBIOOP BapUaHTOB BCKPBITHSI M MIOJTOTOBKH.

OCHOBHBIMM 3HAUMMbIMHU MapaMeTpaMU 3aJE€XKEH, C MO3WLHUHU BCKPBITHS,
ABJISIFOTCS: TTyOMHA 3ajieraHus, TIyOrHa paclipoCTpaHEHuUs, JUIMHA 0 MPOCTUPAHUIO,
yTOJI ITaJIEHNs], MOLITHOCTb, BEJIMYMHA 3aI1acoB.

OT MmowHocmu 3aneXu 3aBUCUT TPOBEAEHHUS BCKPHIBAIOLIUX BBIPAOOTOK
OTHOCHUTEJILHO Hee. B TOHKMX M MajJOMOIIHBIX — BO3MOXHO IPOBEJCHUE BbIPaOOTOK
0 3aJIeXH, B 00JIee MOLIHBIX — 32 €€ TPaHUIIAMH.

Veon naodenus BiuseT Ha BBIOOP MEXIy BEPTUKAIbHBIMH U HAKJIOHHBIMU
CTBOJIAMM, Ha JUIMHY KBEPILIAroB.

Bnusinue enybunst pazpadomku OKa3bIBa€TCs HA: NJIUHY U KOJUYECTBO CTBOJIOB,;
CEYEHHUs] BbIPAOOTOK; HAJIMYME TMEPErpy3KH pyabl MpU TOABEME; IMAPaAMETPhI
000py10BaHUs HA IOIbEME, BOAOOTIMBE U BEHTUIISIUU.

2.2.1. BekpeiTue
2.2.2 TloaroTOBKa MCXOJHBIX MATEPHUAIIOB K POCKTUPOBAHUIO,
rpaduuecKoe MOCTPOCHNE MECTOPOKICHUS 110 UCXOIHBIM JJAHHBIM.
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Puc.2.6. Cxema 3aseranusi MECTOPOXKICHHUS



Jlnst ompeneneHus TIIOMATN 3€MENTBHOTO OTBOJAa HEOOXOIAMMO OIPEICITHUTh
pasmepsl X1 u X2:

3emMHasi MOBEPXHOCTh HAJ MECTOPOXKJIECHHUEM Haj OOJbIIEH €ro TeppUTOpHei
paBHHMHHAS (BBICOTA HAJ YPOBHEM MOps 0Koyio +40 M), B CEBEpHOH YacTH TOpPHUCTas
(BeIcOTa Haa ypoBHEM Mopsi okoio +300 M), B FOKHOM YacTH PACIOJIOKECHO
Bopoxpanuiuine TOL-2 (mpyn EnoBsiit).

OT AMHUM, YCIOBHO OTOOpa)arolled 3eMHYI0 MOBEPXHOCTb, OTKJIA/bIBAEM B
Macmrabe OTMETKY HWXHeW TrpanHuiel MectopoxkaeHus H,=1290 M, mox yriom
o=11° k 3T0#1 OTMETKE MPOBOANM JIMHUIO NageHust B=700 m.

HaxonuM niepenaz BBICOT MEXAY HUKHEN U BEPXHEH OTMETKAMH OPYICHEHUS:

Ah=B-sina =700-sin11° =134M. (2.8)
BerHH}I I'paHua MCCTOPOKACHNA HAXOAUTCA OT IIOBCPXHOCTHU HA FJIy6I/IHCZ
Hs = H.— Ah =1290-134 =1156M (2.9)

C HIWKHEW M BEpXHEH TpaHUIl MECTOPOXKICHUS MPOBOIAUM IO YrjioM O=75°
30HY CABMIKCHHUA HAJICTAIOMIUMX T'OPHBIX ITOPOA OO0 ITOBEPXHOCTH. HpoeKHI/IH JINMHUM
MaJCH1 Ha TOPU3OHTAJIBHYIO IUIOIaaAb UMECT Pa3McEp:

Br = B-cosa = 700-cos11° = 690 M. (2.10)

Jlnst ompeneneHus IUIOMIAUM 3€MEJNIBHOTO OTBOJIAa HEOOXOIMMO OIPEICIHUTh
pa3mepsI X1 u X2:

x1=H,, -tg(90°-0) =1290 -tg(90°—75°) =1290 - 0,268 = 345,6 m. (2.11)
x2=H, -tg(90°-5) =1156 -tg(90° - 75°) =1156 - 0,268 = 309,8 m. (2.12)
[Tnomaab 3eMeILHOr0 OTBOIA IIPH Pa3pabOTKE MECTOPOXKICHUS:

S = (X0+ L+ x2) - (x1+ Br + x2) —1855,2-1345,4 — 24959868 M". (2.13)

2.2..3 BbiOop BapuaHTa BCKPbHITHS MeCTOPOXKIEHHUS

PaccmoTpum Ba BapraHTa BCKPBITHSI MECTOPOXKICHUSA:

1) BckpbITHE MECTOPOXKICHHS BEPTUKAJIBHBIM CTBOJIOM B JIe)KadyeM OOKy
MECTOPOXKICHUS TOCEPEIUHE JIMHUM TPOCTUPAHUS, BHE MYJIbJIbl CIIBHIKEHHSI TOPHBIX
IIOPOLI.

2) BckpblTHe  MECTOPOXXICHUS  BEPTUKAIBHBIM  CTBOJOM Ha  (puaHre
MECTOPOXKACHUS TMOCEPEANHE JMHUM MaJCHHs, BHE MYJIbJbl CIBM)KECHHS TOPHBIX
IIOPOLI.

Ilepswiii sapuanm 6cKkpvimus

JanHblii  crmoco0  BCKPBITHS — MpENAIoyiaraeT  MPOBEACHHS  CIEIYIOIIHUX
BCKpBIBAIOIIMX BbIpaboTOK: ckunoBoro crtBoja (CC), aByX BCKpPBIBAOIIMX
kBepuwiarop, a Take kiereBoro (KC), Bentwmimmonueix (BC-1,BC-2),
Bo3ayxonoparomux  (BIIC-1,BIIC-2) cTBOJIOB, KAMTAILHOTO PYIOCITYCKA.

BricoTta nepBoro staxka 67 METpOB, e BepxHAs rpanuna — 1156 M., HUxKHSSA
rpanuna —1233 M. BeicoTa BTOoporo staxka 67 MeTpoB, IJie BEpXHsis rpanuina — 1233
M., HIOKHSA rpaduna -1300 m.



Cxema BCKpBITUS TTOKa3aHa Ha PUCYHKE 2.8
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Puc.2.8. BckpbiTHE MECTOPOK/ICHHS] BEPTUKAIBHBIM CKHIIOBBIM CTBOJIOM B
nexadeM 00Ky MECTOPOKICHUSI TIOCEPEANHE JIMHUU TTPOCTUPAHUS, BHE MYJIbJIbI
CABWKEHHUS TOPHBIX MTOPOJ.

Cxema 1oJAroToBKM MECTOPOKIeHUs prc.2.9.
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Puc.2.9. CxeMa noaroToBKU MECTOPOKIACHUSI.
Pa3mepsl BCKpBIBAIOIIUX BHIPAOOTOK:
['myOnHa CKUIIOBOTO CTBOJIA:
Hee =H, +H, +H, =1290 +10+ 70 =1370 m. (2.14)

rae: Hy- HUKHSSA TOUKa OpyJAEHEHUs, M;
Hj- pasMep nperoxpaHUTEIbHOrO LENINKA, M;
Hs- rnybuna 3ymnda, 1poOuibHON KaMepbl U CUCTEMBI 3aTPy3KU CKUIIOB, M.

KrerbeBoii cTBO paBeH mo riyonae Hyc=1315 m.



['myOrHa BEHTUIISILIMOHHBIX CTBOJIOB paBHa Hpc; ,=1260 Mm.
I'myOnHa BO3AyXOIOAAIOIIUX CTBOJIOB paBHbI Hpper ,=1283 M.
[TpoTsKEHHOCTH KBEPILIAroB Topu3oHTa —1233 M:
2L oyp5 =2-(X, +X,)=2-(310 +50)=720 ™ (2.15)

rae: Xo- BEJIMYMHA OXPAHHOTO 1IEJIMKa, M.

[IpoTsxénHOCTh KBepuUIaroB ropu3oHTa —1300 M BEIYMCIAETCS AaHATOTUYHO:
B
2L oy300 = 2-[x2 + X, +?j =2-(309,8+50+360)=1440 M (2.16)

Hroro 061112151 HpOTiI)KéHHOCTB BCKPBIBAIOIIKUX KBCPIIIAI'OB o0oux r OPHU30HTOB!:

L = 2Ly,p55 + 2Ly = 720 +1440 = 2160 . (2.17)

Tabnuua 2.4 —O0beM U CTPOUTETHCTBO TOPHO-KAUTAIBHBIX BBIPAOOTOK, 3/1aHUH,
COOpYKEHUU U YCTAHOBJIEHHOTO 000py10BaHus ( Ha mpumepe puc.2.8 —BapuaHT 1)

13011;1?1; Bripaborku, HepayieTp pripadoTox Croum. Kanuraneueie
eMOTO 3panud, kon- | Ceuen | Jlnuua ??;’Iel\f %61’61:4 CAMEHLEL, | o rpaTsL, pyb.
COOPYKEHHA, BO e M 1y oomuu, | pyo./m
oTaxa 5 5 3 3
o0opynoBaHu KH, M M
1 2 3 4 5 6 7 8 9
Cinmoroid 1 332 | 1370 | 45484 | 45484 74 3365816
CTBOJI
Knetenok 1 442 | 1315 | 58123 | 58123 74 4301102
CTBOJI
BIIC, [13C 1 442 | 1283 | 56708.6 | 56708.6 74 4196436 4
BC-1, BC-2 2 332 | 1260 | 41832 | 83664 74 6191136
OxonocTBOMBH |9 | 1496 | 196 | 187236 | 1872,36 32 59915,52
BIW JIBOP
OKOJIOCTBOJIbH
bIii IBOP BEHT. 2 14,86 20 297,2 594.,4 32 19020,8
Dran 1 CTB.
Bentuinsauuon
HBIM 1 | 1486 | 1708 | 25380,8 | 25380,8 73 1852804,2
3aKJIaJ0YHbIN
KBCpIHJ'IaF
Bekpeisatiom || 4495 | 543 | 814328 | 814328 32 260584.96
1 KBepIar
Honesoi 2 | 14,86 | 752 | 111747 | 22349.4 32 715182,08
HITpEK
BXB 4 9 67 603 2412 25 60300
ATOrO 304732 21022307
OxonocTBoMeH |y | 44g5 | 196 | 18723 | 18723 32 599155
bIi ABOD




IIponomkenne Tabnuie! 2.4

1 2 3 4 5 6 7 8 9
OKOJIOCTBOJIbH
BII IBOP BEHT. 2 18 20 360 720 32 23040
CTB.
Bepeizarou | - 18 888 | 15984 | 15984 32 511488
Sran 2 )24 KBepmnuar
Tonesoit 1 18 1050 | 18900 | 18900 32 604800
LITPEK
Pynocmyck 4 9 66 594 2376 25 59400
BXB 4 9 66 594 2376 25 59400
UTOTO 40338 1358128
OxonocTBOMBH | 9 | 4495 | 196 | 18723 | 18723 32 59915,52
BII ABOD
348829, 22804686,56
BCCIo 5

Bmopoii eapuanm eckpvimus

BcekpeiTue MectopoxaeHuss OyAeT OCYIIECTBIATHCS IIECThIO BEPTUKAIBHBIMU
ctBosiamu. CkunoBoi ¢tBoJ (CC) pacrnosiokeH Ha I0KHOM (piiaHre mocepeinHe TUHUU
nageHusi. Ha ogHOM mpoMIuIoniagKe co CKUIOBBIM CTBOJIOM Ha paccTosHuu 50 M OT
Hero, mnpoxoautcs kietbeBoit cTBOA (KC). Bosayxomonarommue (BIIC-1,BIIC-2)
CTBOJIBI PACIIOJIOKEHBI MO CepelNHE JTWHUU Tpoctupanusi. Bentunsuuonusie (BC-
1,BC-2) cTBONbI TpoxonmATcs Ha CceBepHOM (Quianre 3ainexku. Ha oTkaTo4HBIX
TOPU30HTAX MPOBOAATCS 10 JIBa OTKATOYHBIX IITPEKa (TPy30BOM U TTOPOKHIKOBBIH ).

Puc.2.10. Cxema BCKPBITHS MECTOPOKICHHS

OrmnpefernsieM rIyOHHY CKHITOBOT'O CTBOJIA:
Hee =H, +H, +H, =1290 +10 + 70 =1370 m (2.18)

rae Hy- HuxHAA TOuka opyneHenus, M; Hy- pazMep npenoxpaHUTENIbHOTO LEIUKa,
M; H3- rmy6Guna 3ymnda, 1poOuiabHOM KaMepbl U CUCTEMBI 3aTPy3KH CKUIIOB, M.
KinerbeBoit cTBoJ paBeH 1o riryoune Hyc=1315 m



['myOuHa Bo3ayXxomoaaromux cTBosoB paBHa Hprei,=1283 M
[TpoTsKEHHOCTH IITPEKOB TOpr30HTa —1233 M:

2'—01193 :2'[¥+ XOJZZ'(&_;?)()QS'Fsoj:?SS M (2.19)

riae: Xo- BEeIMYMHA OXPAaHHOTO 1IeJIUKA, M.
[TpoTskEHHOCTH TPEKOB TOprU30HTA —1300 M BBIYKCIISIETCA AaHATOTUYHO:

Hroro O6Hlafl HpOTH)KéHHOCTB BCKPBIBAIOIIUX IMITPCKOB 00oux T'OPHU30HTOB:

L = 2Lg,105 + 2Ly = 755 + 755 =1510 M

(2.21)

Tabnuua 2.5 - O0beM U CTPOUTEIBCTBO TOPHO-KAMIUTAIBHBIX BBIPAOOTOK, 3/1aHUM,

COOPY>KEHHUI U YyCTAHOBIIEHHOTO 000py/10oBaHus ( Ha mpuMepe puc.2.9 —BapuaHr 2)

3amnacsl BripaboTku, [lapameTpbl BBIPAOOTOK Croum. | Kanutansn
BCKPBI- 3/IaHUS, O0Bem CJIUHUL] | BIC
BaMoOro COOPYKECHHS, KOJI- Ceuen | Jlmuaa | O0BeM 1 0o0IIUH, | BI, 3aTparsl,
dTaxKa obopynoBaHue | BO weM’ | LM BBID-KI, M | M° py6./m> | pyb.
1 2 3 4 5 6 7 8 9
CrmoBoi 1 33,2 | 1370 45484 45484 74 3365816
CTBOJI
f;eoTJfBO“ 1 442 | 1325 58565 58565 74 4333810
BIIC 1 4472 | 1310 57902 57902 74 4284748
OxonocTobh 1 14,86 | 126 1872,36 | 1872,36 | 32 59915,52
bIN ,Z[BOp
OKOJIOCTBOJIBH
BIi IBOP BEHT. 2 14,86 20 297,2 594,4 32 19020,8
Dran 1 CTB.
BenTwisinuoHy
bIH . 1 1486 | 1708 | 2538088 | 223808 | 5 1852804,2
3aKJIaI0YHBIA 8 4
KBepH.IJ'IaF
Bekpetsaiomwid | 5| 1406 | 755 | 112193 | 224386 | 32 718035,2
KBEpLLIar
Tonesoid 3 14,86 | 1050 15603 46809 32 1497888
LITPEK
BXB 4 9 66 594 2376 25 59400
UTOTO 261422 16191438
1 2 3 4 5 6 7 8 9
Oxon0CTEONEH 1 1486 | 126 1872,36 | 1872,36 | 32 5991552
BII ABOD
Dram 2 OKOJIOCTBOJILH
BIi IBOp BEHT. 2 14,86 20 297,2 594,4 32 19020,8
CTB.




[Tponomxenue Tabauiet 2.5

Bexprisaionmit |- 14,86 | 950 14117 14117 32 451744
KBCpHIJ'IaF
Honesoii 1 | 14,86 | 1050 15603 15603 32 499296
MITPEK
Pynocmyck 4 9 66 594 2376 25 59400
BXB 4 9 66 594 2376 25 59400
ByHkep Ha
JI03aTOPHBII 75623 25 1890575
KOMIIJICKC
HTOTO 112938 3008776,3
BCET0 374350 19270214

MCCTOPOKIACHUA

2.2.4 TloctpoeHue kajaeHIapHOro rpaduka BCKPBITHS U OTPaOOTKU

['1aBHOM 11eNIbI0 KaJICHIapHOT0 IpaduKa sABIsSETCs 00ecrneyeHue CTPOUTENbCTRA

pyAHHKa K 3aJlaHHBIM CpOKaM, CTPOro CBOCBPCMCHHOI'O BCKPLITHA 3aIlaCOB HOBBIX
STaXeW B3aMEH IIOTallacMbIX TrOpHBIMHA pa6OTaMI/I H, B KOHCYHHOM PC3YJbTATC,

PUTMUYHOU JOOBIYM Pybl 33JJaHHBIX 00BEMOB.

CBoaHbIN KaleHAapHbIM rpaduK MpeayCMATPUBAET PaIllMOHATBHOE JIBUKEHUE

BCKPBITBIX 3allaCOB, pacCIIpCACICHHUC II0 IroJgaM CTPOHUTCIbLCTBA 00BEMOB pa60T,

KaIlTuTaJIbHBIX BJ'IO)KCHHﬁ,

TEXHUYECKUX pecypcax.

Tabmuma 2.6 - cxoaable JaHHBIE

noTpeOHOCTH B pabouux Kaapax U MaTepuajbHO-

Kanuranbusie
3anacel, MJIH T KomnyectBo 3aTpathl JUA
BcekpeiBaeMbl pyIHOU BOKpBITHA
Oran o JTa)x<a, MJIH pyo.
i aTax Macchl, MJIH
B T Bapunanr
0ajaHCOBBIE | OXPAHHBIX | AKTUBHBIE
LETHKaX 1 2
1 1 69,1 69,1 71,8 21 16,2
2 69,1 69,1 72,8 1,4 3,01
138,2 138,2 143,6 22,4 19,3
HopmaTtus BCKpbITHSA 3a11aCOB:
Kp =3 X Arog =3X%2,7 =81MIH.T (2.22)




Tabnuna 2.7 — Kanengapuslii rpaduK BCKPBITUS U OTPAOOTKHA MECTOPOKIACHUS

(Bapuanrt 1)

JIBH>KEHME BCKPBITBIX 3al1aCOB I10 3Ta)KaM, 1o T'on Pacnpenenen
rOJlaM CTPOUTEILCTBA M OKCILTYaTallui pyAHiKa | oBast | . | 1€
(Ha Ha4aJIo MJIAHUPYEMOTO I0J1a), MJIH T po N Karu-
Ton W3BO | o | TAUIBHBIX
JUTE oTh BJIOJKEHUU
OTanbl BCKPHITUS Jb- 0
1 HOCT pyaun | B % B
Ka oT
BckpbiBaemble 3Taxu b BCKpBI | cMe ACHCK
1 l 2 PYAN o | o | TOM
IlepBoHaYaJIbHBIE 3aM1aCHI PY/IbI HA dTAXKE HUK o omaca | i BbIpa
71,8 ‘ 71,8 4 MU, cToUu KCHHL
HopMmaTuBHBIN CPOK BCKPBITHS 3a1aCOB MIH T | moc | 2 TRIC
5 2 T/TO .- py6
A
1 XXX 15| 2,106
2 XXX 30| 4,211
3 XXX 30| 4,211
4 XXX 15| 2,106
5 XXX 10| 1,404
6 71,8 2,7 | 32,58
7 69,1 2,7| 28,58
8 66,4 2,7 | 24,58
9 63,7 2,7| 20,58
10 61 XXX 2,7| 16,58 40 | 0,448
11 58,3 XXX 2,7| 12,58 60| 0,671
12 55,6 71,8 2,7 | 41,16
13 52,9 69,1 2,7 | 37,16
14 50,2 66,4 2,7 | 33,16
15 47,5 63,7 2,7 29,16
16 448 61 2,7 | 2516
17 42,1 58,3 2,7 21,16
18 39,4 55,6 2,7 17,16 40| 0,512
19 36,7 52,9 2,7 | 13,16 60 | 0,768
20 34 50,2 2,7 | 41,74
21 31,3 47,5 2,7 | 37,74
22 28,6 44,8 2,7 | 33,74
23 25,9 42,1 2,7 | 29,74
24 23,2 39,4 2,7 | 25,74
25 20,5 36,7 2,7 | 21,74
26 17,8 34 2,7 | 17,74 40| 0,577
27 15,1 31,3 2,7 | 13,74 60 | 0,865
28 12,4 28,6 2,7 | 42,32
29 9,7 25,9 2,7| 38,32
30 7 23,2 2,7 | 34,32
31 4,3 20,5 2,7| 30,32




[Mpogomxenne Taduuibl 2.7

32 1,6 19,4 2,7| 26,32
33 16,7 27| 22,32 25| 0,401
34 14 27| 1832| 40| 0,642
35 11,3 27| 1432| 35| 0,561
36 8,6 2,7 42,9
37 5,9 2,7 38,9
38 3,2 2,7 34,9
39 0,5 0,5 0,5
138,
Bcero: 2 22,4
Ta6mumna 2.8 — KanennapHbiii rpaguk BCKPBITUS U OTPAOOTKH MECTOPOXKICHUS
(BapuanT 2)
JIBH>KeHME BCKPBITBIX 3al1aCOB I10 3Ta)KaM, 1o T'on Pacnpenenen
roZIaM CTPOUTEILCTBA M OKCILTYaTall) PYIHHKA | OBAs | o | HE
(Ha HaYaJOo IUIAHMPYEMOTO I'0JIa), MIH T npo - Karm-
U3BO TaJbHBIX
T'ox YCHHO o
aare | | BAOKEHH
Oranbl BCKPHITHS b~ o
1 HOCT pyAHu | B % B
BckpeiBaembie 3Taxu b B cf[l)m c(l)v[Te JACHEXK
1 | 2 PYA o | o | TOM
IlepBoHavyasIbHBIE 3amachl PyJIbl HA dTaXe HUK \ omaca | i BbIpa
71,8 ‘ 71,8 4 MH, cTou KCHHL
HopMmaTHBHBIN CPOK BCKPHITHS 3a11aCOB MIH it | moc | 2 TR
5 2 T/TO . pyo.
A
1 XXX 15| 2,106
2 XXX 30| 4,211
3 XXX 30| 4,211
4 XXX 15| 2,106
5 XXX 10| 1,404
6 71,8 2,7 | 32,58
7 69,1 2,7 | 28,58
8 66,4 2,7| 24,58
9 63,7 2,7 | 20,58
10 61 XXX 27| 16,58 | 40| 0,448
11 58,3 XXX 27| 1258| 60| 0,671
12 55,6 71,8 2,7| 41,16
13 52,9 69,1 2,7 | 37,16
14 50,2 66,4 2,7 | 33,16
15 47,5 63,7 2,7 | 29,16
16 44,8 61 2,7| 25,16
17 42,1 58,3 2,7| 21,16
18 39,4 55,6 27| 17,16 | 40| 0,512
19 36,7 52,9 27| 13,16 | 60| 0,768
20 34 50,2 2,7 | 41,74
21 31,3 47,5 2,7| 37,74
22 28,6 44.8 2,7| 33,74




[Iponmomxenue TadIuIEI 2.8
23 25,9 42,1 2,7 | 29,74
24 23,2 39,4 2,7 | 25,74
25 20,5 36,7 2,7 | 21,74
26 17,8 34 2,7 17,74 40 | 0,577
27 15,1 31,3 2,7 | 13,74 60 | 0,865
28 12,4 28,6 2,7 | 42,32
29 9,7 25,9 2,7 | 38,32
30 7 23,2 2,7 34,32
31 4,3 20,5 2,7| 30,32
32 1,6 19,4 2,7 26,32
33 16,7 2,7 | 22,32 25| 0,401
34 14 2,7 18,32 40 | 0,642
35 11,3 2,7 | 14,32 35| 0,561
36 8,6 2,7 42,9
37 59 2,7 38,9
38 3,2 2,7 34,9
39 0,5 0,5 0,5
138,
Bceero 2 19,3

CpaBHEHME KOHKYPUPYIOIINX BAPUAHTOB BCKPBITHS YCIOBHOTO MECTOPOKIACHHUS

Br16op onTtuManbHOTO BapuaHTa BCKPBITHS MECTOPOXKIEHUS MPOU3BOIUTCS TIO
KPUTEPHUIO MUHUMYMa MPUBEAEHHBIX 3aTpaT 31p, pyo/T.

3np = (O-Kx/b-Kn ) + ( EL-K[A ) MUHUMYMY, (2.23)
rme, D — CyMMa OKCIUTyaTallHOHHBIX pacxXoJOB 3a TepHOi OTpabOTKH

MECTOPOXKJICHUSA, K KOTOPBIM OTHOCATCSI pacxolbl Ha NOAAECPKAHUE W PEMOHT
KalMUTAIBHBIX BBIPA0OOTOK, TPAHCTIOPTUPOBAHKUE U MOJHEM Ha MOBEPXHOCTH JTOOBITOMN
PyIibl, BOJIOOTIIMB, IPOBETPUBAHUE, PYO.;

En = 0,15 — wnopmaruBHBIN KOd(DPuImeHT 3(PPEeKTUBHOCTH KaMUTAIBHBIX
Bnoxkennii; K — cymma KanmuTaidpHBIX 3aTpar, NPOW3BEACHHBIX B MEPHOJ
CTPOUTEILCTBA U IKCIUTyaTalluK PyTHUKA, PYO.

Tabnuma 2.9 - PacueTt skcruryaTaninoHHbIx 3aTtpaT (BapuanT 1)

B:}I:f_ I'opusonT Haumenoanue 3aTpar Pacuer 3arpartsl, pyo.
Iloxnepsxanue BEIPabOTOK:
eop.1-2 CxunaBoi CTBOI 1370*46*25 1575500
Kieresoii cTBON 1325*46*25 1523750
1 B3C 580*46*25 667000
BC-1,BC-2 2*650*46*25 1495000
OKOJIOCTBOJIBHBIN JIBOP 126*46*20 115920
OKOJIOCTBOJILHBIN TBOP
BEHT. CTB 2*20*43*20 34400
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BeHTHisimmoHso
3aKJIaIOYHBIA KBEpIuIar 1708*41*20 1400560
BekpeiBaronuii keepruiar | 548*15*20 164400
[ToneBo# mTpek 1050*10*22 231000
Pynocmyck 4*66*10*20 52800
BXB 4*66*10*20 52800
eop.2-3 OKOJIOCTBOJILHBIM TBOP 126*46*20 115920
OKOJIOCTBOJIBHBIN JTBOP
BCHT. CTB 2*20*46*20 36800
IToneBoii mTpek 1050*11*22 254100
BXB 4*66*11*20 58080
Pynocmyck 4*66*11*20 58080
BckpriBatomuii kBepuiar | 888*13*20 230880
OKOJIOCTBOJIBHBIN ABOP
BCHT. CTB 2*20*46*20 36800
[ToneBoii mTpek 1050*12*22 277200
BcekpeiBatomuii kepruiar | 1908*12*20 457920
Iloozemnwlii mpancnopm
pyobi: 12,696*138,2*10°(0,96/0,85)*0,07 1447385
Hoovem: 1370*138,2*10°(0,96/0,85)*0,04/100 61887247
Bodoomnus: 1370*250*40*19/100 1805000
Hroro 2182122
Bcezo: 218212,4

Tabnuma 2.10 - Pacuer skcmutyaTanimoHHabsix 3atpaT (Bapuant 2)

]?:Iff ropfSOH HanmenoBanue 3arpat Pacuer 3arpartsl, pyo.
Ilooodepiicanue guipadomox:

eop.1-2 CKHIIOBO#1 CTBOJI 1350*46*25 1552500

KrneteBoii cTBON 1350*46*25 1552500

BIIC 580*46*25 667000

OKOJIOCTBOJILHBIN TBOP 126*46*20 115920
OKOJIOCTBOJIBHBIN IBOP BEHT.

CTB 2*20*46*20 36800

BenTuinsmuoHHO

3aKJIaJJOYHBIN KBEpILIar 1708*46*20 1571360

2 BckpriBaroniuii kBepruiar 548*15*20 164400

[MoneBo# mTpek 1050*10*22 231000

Pynocnyck 4*66*12*20 63360

BXB 4*66*12*20 63360

2op.2-3 OKO0JIOCTBOJIBHBIN IBOP 126*46*20 115920
OKOJIOCTBOJIGHBIN IBOP BEHT.

CTB 2*20*46*20 36800

IToneBoit mTpek 1050*11*22 254100

BXB 4*66*11*20 58080

Pynocnyck 4*66*11*20 58080

BckpbIBaroliyii KBepIiiar 888*13*20 230880
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Iloozemuviit mpancnopm

pyobl: 10,92*144,2*106(0,96/0,85)*0,07 124491083
Ioovem: 884*144,2*106(0,96/0,85)*0,04/100 57587712
Boooomaue: 884*250*40*19/100 1679600
Hmozo: 1945996
Bcezo:

2.2..5. XapaKTepUCTUKHU CTBOJIOB
Cxunosoii ctBo (CC).

Huamerp cTBOJIa B cBeTy-6,5 M; rinyOuHa-1370 m. CTBOJ OCHAIIEH JBYMs
MHOTOKAHATHBIMU MOABEMHBIMA YCTAHOBKAMHU C HABECKOU 4-X CKHUIIOB M CIIY>KHUT JJIsi
noabEMa pyabl ¢ TOpU3oHTOB —1233 M u —1300 m.

Kinersesoii ctBoa (KC).

Juametrp cTtBOJNIa B cBeTy-8 M; riryomHa-1315 M. CtBon 00opyayeTcss IByMs
KJIEThEBHIMU TOJABEMHBIMUA ~ yCTAHOBKAaMHU, OJHA M3 KOTOPHIX 000pyJI0BaHa
MHOTOKaHATHOW MOABEMHON YCTAHOBKOM M KJIEThIO. B KJI€TH OCYyIIECTBIsAETCS CITyCK-
noabéM JroAed W rpy3oB. Btopas mnoaséMHas ycTaHoBKa — 00OpyaoBaHa
MHOTOKaHATHOM  MOABEMHOW MAIIMHOM W KJIEThIO 5 ¢ mnporuBoBecoMm. Kiersb
npeaHa3HavyeHa Jyisl CllycKa-noabEéMa JtoJIeid, MaTepuaioB U 000pYyI0BaHKS B BaroHaX
uwin Ha miargopmax. [lo cTBoNy mpOKIaABIBAIOTCS TPYyOONPOBOJLI TJIABHOTO
BOJIOOTJIMBA, CKATOTO BO3/lyXa, Kabemu.

Bosnyxononaromue crson (BIIC-1, BIIC-2).

Huamerp cTBOJOB B CBeTy-8 wMm;ryouHa-1283 wm. CrtBosibl  000pYyI0BaHBI
NOABEMHBIMI YCTAHOBKAMHM TPEAHA3HAYEHHBIMU JUISl CIyCKa-ToAbEMA JIOAEH U
IPy30B.

CTBOJIBI CITY’KAT JIs TOJIaYH BO3AyXa B MOJA3EMHBIE BRIPAOOTKH.
BenTusaimonnsie ctBosibl (BC-1 u BC-2).

HunameTp cTBOJIOB B cBeTy-8 M; riryouHa BC-1, BC-2 —1260 M. CTBOJIBI

OCHAIIICHBI IByMsI OJTHOKAHATHBIMU MOJIbEMHBIMUA YCTAHOBKAMM C HABECKOM KJIETH U
O6anpu. [IpeaHazHaueH A BbIIAYX UCXOASIIEH CTpyH ¢ ropu30HTOB —1233 M —1300 M.
VY ycThs CTBOJIOB ycTaHOBIIEHBI BeHTUisiTopbl BLJI — 47.

2.2.3. IloaroroBka

[To ycnoButo pa3Butus (GpoHTa OUUCTHBIX pabOT MpeaycMaTpUBAIOIIAsL PA3PE3Ky
PYIHOTO TeJa MO LEHTPY U OTPaObOTKY pacXoAsIIUMUC PPOHTAMH IO HaIPaBJICHUSM
K (praHraM OKOHYATENHHO BHIOMpAEM IMOJIEBYIO MAHEIbHYIO CXEMY MOATOTOBKH.

Jnis pa3pabOTKU MECTOPOXKJIEHHUSI BBHIOMPAI0 MAHEIBHYIO CXEMYy MOJATOTOBKU
OTKaTOYHOTO M  BEHTWISLMOHHO-3aKJIaJOYHOro Topu3oHTOB. [IpuHumaro 1Ba
OTKAaTOYHBIX U OJMH BEHTWISALIMOHHO-3aKJIAQJ0YHBIA TOPU3OHT. BbIpaboTku
OTKATOYHBIX TOPH30OHTOB CeucHHEM 18 M’ MpOIICHB B MOACTHIAIOMIEX TOPOAAX C



MUHHUMAJIBHBIM PacCTOSIHUEM OT mouBbl pyaHoro tena H,=10 m, makcumanbabM 77
M. BbIpaGOTKH BEHTHISIMOHHO-3aKIaZ0YHOTO TOPH30OHTA cedeHmeM 182 M
NPENCTaBIAIOT COOOW B IMJIAHE 3E€PKATIbHOE OTPAKEHHE COBMEHIEHHBIX OTKATOYHBIX
TOPU30HTOB.

[IpoexTupyem nanenu AauHOW 345 M 1O MajeHUIO U KpUHON 120 M 1o
npocTtupanuio (ucxoas u3 3gpdextuBHocTH paboThl [ITM npu ouncTHBIX paboTax).
[Tanenu pazaensto Ha 6;10Kku JIuHOM 120 M IO IPOCTUPAHKIO U ITUPUHOMN 8 M 110
nageHuto. Ha oTkaTOYHBIX ¥ BEHTWISLIMOHHO-3aKJIaJOYHbIX TOPU30HTAX OYIyT
npoiiensl no 11 kBepuwiaros (13 kBepuuiaroB Ha ropu3onte —1233 mu 13
KBEpILLIAaroB Ha ropu3oHTe — 1300 M) 1 YKIIOHOB COOTBETCTBEHHO U IO 2 IITPEKa Ha
KaxoM ropu3onTe amuHoi 1200 M. Cxema nzobpakena Ha pucynke 2.9.

Jl1st cpaBHEHMSI BADHAHTOB BCKPBITHS UCTIOIB3yEMbI KPUTEPHUIA MiN
IIPUBEICHHBIX 3aTpParT.

Tabnuna 2.11- IlpuBenenre KanuTadbHBIX M KCIUTyaTallUOHHBIX 3aTpaT K
MOMEHTY cJlau 00beKTa B dKciutyaTaiuio (Bapuanr 1)

3ampamuwl
Benuuuna
3arTpar K, o) t | (14+Eq)" | K(1+Eun)® (1+Eyn)"

1 2,106 -5 2,0114 4,235918

2 4211 -4 1,7490 7,365065

3 4,211 -3 1,5209 6,404405

4 2,106 -2 1,3225 2,785185

5 1,404 -1 1,1500 1,6146

6 0 1,0000

7 218212,372 1 0,8696 189757,48

8 218212,372 2 0,7561 164990,37

9 218212,372 3 0,6575 143474,63
10 0,448 | 218212,372 4 0,5718 0,256145 124773,83
11 0,671 | 218212,372 5 0,4972 0,333606 108495,19
12 218212,372 6 0,4323 94333,208
13 218212,372 7 0,3759 82026,031
14 218212,372 8 0,3269 71333,624
15 218212,372 9 0,2843 62037,777
16 218212,372 | 10 0,2472 53942,098
17 218212,372 | 11 0,2149 46893,839
18 0,512 | 218212,372 | 12 0,1869 0,095696 40783,892
19 0,768 | 218212,372 | 13 0,1625 0,124821 35459,51
20 218212,372 | 14 0,1413 30833,408
21 218212,372 | 15 0,1229 26818,301
22 218212,372 | 16 0,1069 23326,903
23 218212,372 | 17 0,0929 20271,929
24 218212,372 | 18 0,0808 17631,56
25 218212,372 | 19 0,0703 15340,33
26 0,576 | 218212,372 | 20 0,0611 0,035194 13332,776
27 0,866 | 218212372 | 21 0,0531 0,046011 11587,077
28 218212,372 | 22 0,0462 10081,412
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(2.24)

29 218212,372 23 0,0402 8772,1374
30 218212,372 24 0,0349 7615,6118
31 218212,372 | 25 0,0304 6633,6561
32 218212,372 | 26 0,0264 5760,8066
33 0,401 218212,372 | 27 0,0230 0,009211 5018,8846
34 0,642 218212,372 28 0,0200 0,012823 4364,2474
35 0,561 218212,372 | 29 0,0174 0,009744 3796,8953
36 218212,372 | 30 0,0151 3295,0068
37 218212,372 | 31 0,0131 2858,5821
38 218212,372 | 32 0,0114 2487,621
39 218212,372 | 33 0,0099 2160,3025
40 218212,372 34 0,0086 1876,6264
41 218212,372 | 35 0,0075 1636,5928
42 218212,372 36 0,0065 1418,3804
43 218212,372 37 0,0057 1243,8105
44 218212,372 38 0,0049 1069,2406
45 218212,372 | 39 0,0043 938,3132
46 218212,372 40 0,0037 807,38578
47 218212,372 40 0,0037 807,38578
Htoro 224 8946707,252 23,328424 1450086,7
HpI/IBeIIeHHLIe 3anaTI)I:
3, = ()4 (5, ),
i 4,
=) 015288 555061 m
138 2 27

HpI/IBeI[eHI/Ie KaITUTAJIbHBIX U 3KCINIYAaTAIMOHHBIX 34aTpaT K MOMCHTY CIa4Hn

00BeKTa B dKCIUTyaTallMIo (BapyuaHT 2).

Tabnuua 2.12 - [IpuBeneHne KanuTaabHBIX U SKCIUTyaTaIllMOHHBIX 3aTPaT K

MOMEHTY cJladu 00BeKTa B dKcIutyaTaiuto (Bapuant 2)

Jampamul
Bennunna
3arpar K; i} t | (1+Eqn)" | K(1+Egn)" I(1+Eyp)"
1 2,067 -5 2,0114 4,157475
2 4,135 -4 1,7490 7,232141
3 4,135 -3 1,5209 6,288818
4 2,067 -2 1,3225 2,733608
5 1,378 -1 1,1500 1,5847
6 0 1,0000
7 194589 1 0,8696 189757,48
8 194589 2 0,7561 164990,37
9 194589 3 0,6575 143474,63
10 0,448 194589 4 0,5718 0,256145 124773,83
11 0,671 194589 5 0,4972 0,333606 108495,19
12 194589 6 0,4323 94333,208
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13 194589 7 0,3759 82026,031
14 194589 8 0,3269 71333,624
15 194589 9 0,2843 62037,777
16 194589 | 10 0,2472 53942,098
17 194589 | 11 0,2149 46893,839
18 0,512 194589 | 12 0,1869 0,095696 40783,892
19 0,768 194589 | 13 0,1625 0,124821 35459,51
20 194589 | 14 0,1413 30833,408
21 194589 | 15 0,1229 26818,301
22 194589 | 16 0,1069 23326,903
23 194589 | 17 0,0929 20271,929
24 194589 | 18 0,0808 17631,56
25 194589 | 19 0,0703 15340,33
26 0,577 194589 20 0,0611 0,035255 13332,776
27 0,865 194589 | 21 0,0531 0,045958 11587,077
28 194589 22 0,0462 10081,412
29 194589 23 0,0402 8772,1374
30 194589 24 0,0349 7615,6118
31 194589 25 0,0304 6633,6561
32 194589 | 26 0,0264 5760,8066
33 0,565 194589 | 27 0,0230 0,012978 5018,8846
34 0,905 194589 28 0,0200 0,018076 4364,2474
35 0,792 194589 29 0,0174 0,013756 3796,8953
36 194589 30 0,0151 3295,0068
37 194589 | 31 0,0131 2858,5821
38 194589 | 32 0,0114 2487,621
39 194589 33 0,0099 2160,3025
40 194589 34 0,0086 1876,6264
41 194589 | 35 0,0075 1636,5928
42 194589 | 36 0,0065 1418,3804
43 194589 | 37 0,0057 1243,8105
44 194589 38 0,0049 1069,2406
45 194589 39 0,0043 938,3132
46 194589 | 40 0,0037 807,38578
47 194589 | 40 0,0031 807,38578
Hroro | 19,3 19358899,6 22,93303 1292417
IIpuBeneHHbBIE 3aTPATHI:
np Knp
3, =0 )+(E, 4, )
= (19358 ,8) (015 19,327) _ 85,6096/ m
138,2 2,7

(2.25)

I[aJIBHCI‘/’IIHI/II\/’I BI)I60p CXEMbI BCKPBITHA OCYHCCTBIIACTCA IIO MHUHHMAJIbHBIM
IMPUBCACHHBIM 3aTparam:

np

np

(9
A

K

)+(EH'A

ﬂp)
’
I



rae Oy, — IPUBEJCHHbIE SKCILTyaTallMOHHBIE 3aTPaThl, PyO.;
J1 — noObITas pyaHas macca;
E, — HopMmaTuBHBIN KO3PPuIueHT 3¢ HEeKTUBHOCTH KaUTAIbHBIX BIOKECHHUI;
K;, — IpuBeCHHBIE KAlIUTAIBHBIE 3aTPATHL, PYO;
A — rojioBasi MpOM3BOJICTBEHHAS] MOITHOCTb, T.
Onpenensao BEIUYMHY pa3HUIIBI MPUBEAEHHBIX 3aTpaT [0 CPaBHUBAEMbBIM
BapuaHTaM:
_ Bz =3u1) ;g0 (2013-2158)
Y (B T 3,) (2,013+2,158)
T1€ 3up1, 3np2 — IPUBEAEHHBIE 3aTPATHI II0 CPABHUBAEMBIM BapUaHTaM, py0./T
VYaenbHble TPUBEACHHBIE 3aTpaThl MO IEPBOMY BAPUAHTY MEHBIIE, YEM IIO
BTOpoMmy Ha 3,47 %. PaccmarpuBaemble BapuaHThl paBHOLICHHBI. OKOHYATEIbHBIN
BBIOOp IPOU3BOJIMM C YUETOM TEXHUYECKUX (PAKTOPOB.
B pesynbrare cpaBHEHHS BAPUAHTOB, IPUBEICHHOIO BBIINIE OKOHYATEIHHO
MpUHUMAaeTCsl | BapUaHT BCKPBITHUS.

x100=3,47 %. (2.26)

Tabnuua 2.13 - TexHUKO-?KOHOMHYECKOE CPAaBHEHHUE BApUAHTOB BCKPHITHUS

HaumenoBanue BapuanT 1 Bapuant 2
JloObITast pyaHast Mmacca, MJIH. T 138,2 138,2
["onoBast mpon3BO-HOCTH,MJIH T. 2,7 2,7
Bpewms skcrutyaTanuu, et 47 47
KanuranbsHble 3aTpathl, MIH pyo. 22,4 19,3
OKCIUTyaTallMOHHbIE  3aTpaThl  ThIC.

pyo. 7647,966 11675,39
ITpuBeneHHbIe 3aTpathl, pyo/T. 56,5 85,6

2.3 CTPOUTEJILCTBO 'OPHOU BBEIPABOTKU

2.3.1 BwiOop napameTpoB U (GOpMbI TOPHON BBIPAOOTKHU

Paccmotpum moapoOHO pacyeT mapameTpoB, nacrnoptoB bBP, Bentunsuuu u
KperieHusl JUIsi OTKAaTOYHOro kBepuuiara. CedyeHHe KOTOPOTrO MbI BbIOpad IpHU
BCKPBITHH MECTOPOXICHNST S=14,6 M* (B cBeTy).

[lo Tabnuie mapaMeTpoB TOPHBIX BBIPAOOTOK HAXOAMM HEOOXOAUMBbIE HaM
pa3sMepbI ISt 3aJaHHOTO CeYCHHsE BRIPAaOoTKH S=16 M* (B IIPOXO/IKE).

B=4000 MM — mupuHa BeIpabOTKH;
H=4000 MM — BeICcOTa BBIPAOOTKH;

3.2 Bri6Gop pexuma npoxoauecKkux padoT

[To 3akoHy mpenenbHbIX HOPM pabodyero BpeMEeHHU pabouuXx, 3aHSATHIX HA TOPHBIX
paboTax, NPUHUMAEM PEKUM PabOTHI:



Yucno pabounx CMEH B CYTKH N, =3
Yucno pabounx HEH B Mmecsil N, =21
[TpoaomxuTenbHOCTh paboueit cMeHbl T=7 4acos.

OnpedeneHue HOpMblL NPOXOOKU 3A YUKIL.

Mecsiunas HopMma BeIpaboTkH - 70 meTpoB (L=70 meTpoB).
CyTouHYyI0 HOPMY ITPOXOJKH OTpeesieM o Gopmyie:

Loy = AOH 3.1)

_70/ _
Leym = 21—3,3 M

CnenoBatenbHO, B CyTKH HEOOXOIUMO MTPOUTH HE MeHee 3,3 meTpa.

ITo ycnoBusam pynHuka «KoMCOMOIBCKUI) B CYyTKHA IIPOBOJUTCS [1BA B3PbIBAHUSA,
T.€. YUCJIO ITUKJIOB paBHO 2 (N,=2).

OnpenensieM HOPMY IPOXOAKH 32 LIUKIIL:

L = Lcyy

= n, (3.2)
33/ _
L, =33/ =165m

[Tpuanmaem Ly,=1,65 meTpos.

BbiBOA: [Uisl BBIMOJHEHUS IJlaHa MO MPOXOAKE 3a OJUH LUKI HEO0OXOAUMO
MIPOXOAUTH 1,65 METPOB.

2.3.2 IIpoekTupoBaHue U pacueT OypOB3PHIBHBIX padOT

Omnpexenenne rayOUHBI HIMTYPOB

3-L
= M (3.3)
nu .nCM 'nOH 'n

Cne: | —rny6una mmypos, M;
L — mmHa BBIpaOOTKH, M;
N, — YUCJIO IUKJIOB B CMEHY;
Ney — YUCIIO CMEH B CMCHE;
Ny — YUCIIO padOYMX JHEHN B MECSLE;
N=0,9 — ko3 HUIMEHT UCIOIBL30BaHUS HITYPOB.

3-70

=—=185wm
2-3-21-09



I'my6uny BpyOoBbIX 1IITypoB npuHuMaeM Ha 10+20% Gomnbiie, noxyyaem l,=2 M
Bri6op Tuna BB

Ha npaktuke HanOosiee mmpokoe nmpumeHeHue nonyduno BB rpanymur AC8B.
OTO TrpaHyIMpOBAaHHOE B3pPHIBYATOE BEIIECTBO MOXKHO HCIONB30BaTh Kak IMpH
MEXaHU3UPOBAaHHOM, TakK M TpU pydHOM 3apspkaHuu. OH UMEET HH3KYIO
YyBCTBUTEIHHOCTh K MEXaHHYECKHUM BO3ACHCTBHSIM, XOPOIIYIO CHITY4YeCTb, HU3KYIO
CJIe)KMBAEMOCTh M BOJIOYCTOHYMBOCTH, HanbOoIee 0€30I1acHoO.

Jiist mpsiMmoro MHULIMMPOBaHUs 3apsiaa BB npuHuMaem natpoH—00€BUK aMMOHHT
HoMmep 62KB maccoii 200 rpamm.

2.3.3 Omnpenenenue yaeapHoro pacxojaa BB

Jlns pacuera yaenbHOro pacxonga BB BocmonwzyeMmcst gopmynoit mpodeccopa
[TokpoBckoro:

Q:ql’Sl 'V1’e1K%3 (34)

I'ne: 01 — KO3 PUIMEHT B3pbIBAEMOCTU T'OPHBIX MOPO/JI, 3HAUEHHUE KOTOPOIO
npuHEMaeM u3 cootHomienus: (;=0,1-f, f — koaddunmenT kpemoctu no mpodeccopy
[TporonpsxonoBy (;=0,1-15=1,1

S1 — ko durnment crpykrypsl nopost 0,8+2. [Ipuaumaem S; = 1,7
V; — xkoahdummeHT 3axuMa MOpOJIbl, BBIUUCISAEMBINH JUIsl JAHHOTO Ciydas

OJTHOM 0OHA)KEHHOM MTOBEPXHOCTH 110 (hopMyJIe:
3-1
VA (3.5)
NG

_3-185 _164

V114

E — koapdunment padorocnocodnoctu BB, onpenensieMplii 10 COOTHOIICHUIO:
e=380/p, rne p — paborocnocobHOCTh TpuMeHsiemoro BB, mns rpanynuta AC8B
p=400

Vi

E=380/ -095 (3.6)

400
BrocuMm Bce omnpeienieHHbIe BeTUYUHBI B (HOPMYITY:

Q=q,-S,V,-e=11-17-164-095 =29 f%,g

Y nenbHbIii pacxox BB Ha 1 M° opossl coctaBuT 2,9 KT.



2.3.4 OmnpeneneHre KOJWYECTBA MIMTYPOB Ha 3a00H

JIna  pacuera  KOJIMYECTBA  LIIYPOB BOCIIOJIb3YEMCS bopmyoit,
pekomenaoBannoi CHull:

127 -9q-S
N = Tc(ljz y LUI'IypOG (37)
3
I'ne: 0=2.9 kr/M° — ynenbHsIi pacxoq BB;

S=15,3 — ceuenue BrIpaOOTKU B IPOXOIKE;

E =0,7 — koo dunmeHT 3amojHeHus MMypoB, MPUHUMAIOT B 3aBUCUMOCTU OT
ko3¢ duiueHTa kpemnoctu f;

A - miotHocts BB, st rpanyinura AC8B ona cocrasiser ot 1-10° o 1,2-10°

Kr/m’, [Tpunumaem A = 1-10° kr/m*;
d, =42 MM — quameTp 3apsia, paBHbIA JHAMETPY LIIypa;

. 127-29-153
0,7 -1000 -0,042°

=40 wypos

2.3.5 Bpi0op Tuna Bpy0a 1 cXeMbl PacIoI0KEHUS MITyPOB B 3a00€

OnpenensieM KOJIWYECTBO OKOHTYPHUBAIOIINX U BPYOOBBIX IIYPOB, 1O (hopmyJie,
npeoxkeHHon no meroguke B.M. Porunckoro:

_S

Nep = %0,203 +0,0085 -S) Wnypos (3.8)
_S

Noc = %0,285 +0,025 - S) Wnypos (3.9)

['me S — ceyenne BHIPaOOTKH.

_134 _
Ny =129/(0.203 + 0,085 -13.4) =10 pos

134 _
Noc = %o 285 +0,025 .13 4) = 20 wrypos

OHpC}IeHI/IM KOJIMYCCTBO BCIIOMOI'aTCIbHBIX HIITYPOB:

Neon =N —(Ng, + N, ) (3.10)
N,,, =40 —(10 +20) =10 wnypos
I'ne N — ob6miee unciio mmypos.
CornacHO KOJWUYECTBY U TyOMHE BpPYyOOBBIX IIITYPOB OIpEACIsieM TUIl BpyOa.
BriOupaem BepTUKAIBHO-KIMHOBOM THII BpyOa.
I'paduueckoe wuzo0OpakeHne BBIPAOOTKM U CXEMY PACIHOJIOKEHHUS IIIMypOB
BBITIOJTHSIEM B MacnopTe OypPOB3PBIBHBIX paloT.



2.3.6 Omnpenenenue pacxona BB Ha ouH MUK U cpelHEH BETUUHHBI 3apsi/ia

Pacxon BB na mmkn ompexaensieM mo ¢gopmysie, MNPeaIoKeHHONM B METOIUKE
Porunckoro:

Q=9-S-l,ke (3.11)

[ne: g — yaenbHbI pacxon BB paBubiii 2,9 Kr/M°
S — ceuenue BHIPaGOTKH paBHOE 13,4 M2
| — riryOuna mmypa paBHast 1,85 m

Q=29-134-185=72 ke

Cpennsis macca BB B mmype onpeaensiercs no hopmyiie:

Aep =% , ke (3.12)
Ao =790 =18 Ke

['ne N — xonuuecTBo 1y pos, paBHoe 40.

3apsan BpyOoBbIX IImypoB yBenuuunBaem Ha 10+20 %, BcmomoraTenbHbIE U
OKOHTYPHUBAIOIINE IPUHUMAEM CPEAHEN BEIMYMHBI.

Qep.sp=1,95 K.

Hust 3apsixanusa BB rpanynur AC8B npunumaem nHeBmo3apsiauuk tuna 3I1-5,
MaTPOHbI 3apspKaloTCs BpyuHyro. B kadecTBe 3a00iku ucnoibsdyercs riuHa. [locne
(opMHpOBaHU 3aps/I0B BO BCEX IIITypax yTouHAeTcs o0mumii pacxon BB Ha k.

Qu = qcp.ep : Nep + qcp.ecn . Necn + qCp.OK : NOK +0.6 - N, ke (313)

I'ne q,6 — Macca naTpoHa—OO€BHKA.
[ToacTaBuM B (hOopMyJTy YNCTTIOBBIC 3HAUCHHMS:

Q, =195-10 +1,8-10 +1,8-20 +0,2-40 =815 k2
O6muit pacxon BB Ha nmuki cocraBur 81,5 Kr.
2.3.7 OmnpeneneHue v pacdyeT KOHCTPYKITUHU 3apsiaa

OnpejeneHrne BMECTUMOCTH OJHOTO METpa IIypa:
P, =A-7-d2/4,ke/m (3.14)

[me: A - miotsocts BB, paBras 1000 kr/m’
d; — nuameTp 3apsiaa, paBHbiil 0,042 m

p, =1000 -314 -0,0422 /4 =16 k2/Mm

JInuHa 3apsna B IIType ONPEAEIISIETCS BBIPAKECHUEM:
|3 =qcp/pu1'M (315)
|, =18/16=11m



rie (p=1,8 Kr — cpeanss macca 3apsaa B IIIype.

Onpenenum pacxon BB no ero tumy Ha 1uKII:
Pacxon Ha nukn rpanyiaura AC8B:

QACBB = qcp.sp ’ Nep + QCp.scn : Necn + qcp.m( . NOK , Ke (316)
Quces =195-10+18-10 +1,8-20 =73 5 k2

Pacxoj Ha LUK NaTPOHOB aMMOHNTa 6)KB:
Qexs =N 0,5, K2 (3.17)

Qs =40-02 =8 ke
2.3.8 Pacuertsl, npousBoaumeie B macnopte bBP
Omnpenenenue MIMypOMETPOB JUIsl BpyOOBBIX IIITYPOB:

I N, -

w/ m.ep = ep ep?

=10 -2 = 20 WNYypoMempos

Wnypomempos (3.18)
I

JI1s1 BCIOMOraTeNIbHBIX IIMYPOB:

w! m.ep

|Lu/M.BCI'I = Nscn ' lecn’ WnypOM@mpO@ (319)
|/ ween =10 1,85 =185 wunypomempos

JI71s1 OKOHTYPHBAIOIINX LIITYPOB:

ILU/M.OK = NOK ' |OK’ WnypOM@mpO@ (320)

| =20 -1,85 = 37 WUNYPOMEMPOE

w/! m.ep

Bcero mmypomeTpoB Ha 3a00ii:

D L=y +lo + oy, wnypomempos (3.21)
> L=20+37+185 =755 wnypomempos

[Tomy4yeHHBIC 3HAYCHHS 3aHOCSTCS B TaOIMIy OYpOB3PBHIBHBIX JaHHBIX MACIOpPTa
BBP.
OnpeneneHue MPOABUKEHUS 32005 32 UK

Ly=71,=09:185 =166 m (3.22)

Onpenenenue oTpbiBa TOPHOI MAcChl 3a LIUKI:



V,=S-L, =134-166=22 m° (3.23)
OrpeieNieHre yAEIbHOTO PAcX0/1a SJIEKTPOIETOHATOPOB:
Q.. =NN, =40/22 =18 wm/m (3.24)
OrnpeieNieHne yaeabHOro pacxoa OypeHus:
Qs = Z:L/Vu =755/22=35 wnypomempos/m® (3.25)

[Tomy4yeHHbIe 3HAUEHMS 3aHOCSTCS B TAOJIMILy OYpPOB3PBIBHBIX JaHHBIX ACIOpPTa
bBP.

[lacnopm bEP

3
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2.3.9 Bri0op koMILIeKkca NpoxXoa4eckoro 000pyA0BaHus

[IpousBogum BbIOOp OypoBOro OOOpYIOBaHUS, YUYWUTHIBAS HAWOOJBIIYIO
CMEHHYI0O  MPOU3BOAMTENBHOCTb, KOTOpas BEAET K COKpPAIEHUIO  CPOKOB
CTPOUTENHCTBA.

U3 Bcero crimcka 000pyA0BaHKs BEIOUPAEM CAMOXOHYIO OYpUIIbHYIO YCTaHOBKY
Bymmep-282.

[Ipu Oypenuu mmypoB OypuJIbHBIMH yCTaHOBKaMH Tuia bymmep-282 cmenHast
IPOU3BOAUTEILHOCTh OYpEHUSI HAXOAUTCS 1O (popmyiie:

Qs=60-Ko-Ke-n-(1—K1-K2)-v-Ten (3.26)



rue: K, - ko3¢ dunmeHT omHOBpeMEeHHOCTH paboT OypriibHBIX MamuH (K=
0,95 - bymmep-282);
N=2 - KOJIMYECTBO OYyPHIHHBIX MAIIIUH;
V - cpeausis ckopocth Oypenus (pu =10, nus bymmep -282 v=54,7 m/4ac);,
K;=0,75 - ko3¢ urmeHT ncnoap30BaHus YCTAHOBKY B TEUCHUH CMEHBI;
K1=0,1 - xoapduiinent, yauThIBaIOIINI BpeMs Ha 3aMEHY OypOBOT0O
UHCTPYMEHTA;

K2=0,2 - xoapduiiuenT, yauThIBaAIOIINI BCIIOMOTaTEIbHBIE ONEPAIIIH;
Tey =7 4acoB - IPOJOIKATENBHOCTh CMEHBL.

— . . . . — _ . . = M
Qs=60-07-075-2-1-01-02)-7-0911 =281 2 AMQHy

Ha ocHoBaHUM NpoOBEEHHBIX PACU€TOB MPUHUMAEM: OypeHue IIMYpPOB 0 320010
u nox mranru KB - Bymmep-282

Paccunraem Texanyeckyro npousBoauteasHocTs [1J]IM mo dopmyne:

Hcxons u3 uMErmuxcs B HATMYUKY Ha TPEANPUSITUN TUIIOB MOTPY30-
noctaBounbix MamuH ([IJIM) miis oTrpy3ku ropHO#t Maccel BeIOupaem ST-8 (¢
eMKOCTbIO KoBIIa V,=4,2 M°).

Py 3600 Vi - Ks - Tou (3.27)

Tu'KmaH+3600 Lm( 1 +1j'K66+Tpa3

ep n

rae: V — BMECTUMOCTH KOBIIIA;

K, Kyan, Kis — KO3QGUIIMEHT 3aN0JHEHHS] KOBIIIA, MAHEBPEHHOCTH U
HEPABHOMEPHOCTH JABUKEHHUSI MaTUHBI cooTBeTCTBEHHO (K, =0,75, K\..n =1,2, K4,
=1,25);

Tew, Tiy, Tpas — IPOJOIKUTEIBHOCT CMEHBI, LIMKJIA YEPIIAHUS U PA3TPy3KU
cooTBeTCTBEHHO (T, =7 9acoB, T, =30 cek, T,,; =30 cek);

L — rmredo noctaBku (L= 400 M=0,4 km.);

Vp. Vi — CKOPOCTB IPYKEHOU U NMOpOKHEN MamKHbI (8 kv/4, 10 kM/9)

3600 -4,2-0,/5 -7

_ _ m?
Ps= — - 169 %MeHy
30 -1,2 + 3600 -0,4.[8+10j-1,25 +30

2.3.10 Kpenienue ropHbIx BRIPaOOTOK

PaboThl, cBsI3aHHBIE C KPEIUICHHEM TOPHBIX BBIPAOOTOK MPOU3BOJISITCS COTIACHO
MacropTaM KpelieHHus pa3pabOTaHHBIMH Ha OCHOBAaHWM pPAacdye€TOB Kpemu U
r€0JIOTUYECKON XapaKTePUCTUKU FTOPHBIX TTOPOI.

Pacdyer mnapameTpoB Kpemnu BKIIOYAET OMNPEACIICHHE BEIUYMHBI Harpy3Kd
(TOpHOTO JaBJICHHSI) U POYHBIX PA3MEPOB KPEIHU.

Pacuem nacpysku na kpenv.

Haunbonee o06melr ¢opmoil mnposiBIEHUS TOPHOTO JaBJICHUS  SIBISETCA
nehopMUPOBAHHUE TOPHBIX MOPOJ, KOTOPOE MPUBOJIUT K MOTEPE UMH YCTOMUMBOCTH,
GbopMHpOBaHMIO HArpy3ku Ha Kpemb. Harpy3ku Ha Kpemb 3aBUCSAT OT TJTyOMHBI
3aJI0)KEHUsS] BBIPAOOTKH, TOPHO-TEOJOTUYECKUX U CEMCMUYECKUX YCIOBHM, (POpMBI U



pa3MepoB BHIPAOOTKH, KOHCTPYKTUBHBIX OCOOEHHOCTEH M COOCTBEHHON MAacChl KPETiH,
€e TPEeIBAPUTEIHLHOTO HAMPSHKEHUS, TEMIIEPaTypHBIX HANpPSKEHUH, BO3IACHCTBHS

COCETHUX BBHIPAOOTOK, THUAPOCTATHYECKOTO MaBICHHUS BOJBI, CIIOCO0a IPOBEICHHSI
BBIPAOOTOK.

Pacuer ImacriopTa KpCrjiCHHUA

HpI/I OIIPCACICHUU HAIrPy3KH Ha KPCIIb CYIICCTBCHHBIM ABJIACTCA BI)I60p MOACIIN
BSaHMOHCﬁCTBHH Kpfliu ¢ MaCCUBOM IIOPOI. HarpyBKa Ha KpPCIIb O6YCHOBHGH3 BCCOM
mopona B o0BeMe CBOJAa U COCTABJIACT:

, (3.28)

rae: P - narpyska, MH/m.;
Y - YAEJIbHBIN BEC IIOPOL;
a - MOJYIPOJIET BEIPAOOTKHU, M.,
f - ko3 punmenT kpenoctu mopoy.
CornacHo 3aianHbIM ycioBusM: a=2,25; f=10; y=4,4 /M. Torna:

2
P:%AAQZS

=2970/la

Juny xene3o0eronnsix mranr (OKBI) onpenensem no dhopmyre:

lwm =D+ s + Ik, (3.29)

rae: b - BeICOTA 30HBI OOpYIIEHUS TOPOI, M.;
|, - BenmumHa 3arayOsieHus B yCTOMYMBBIA MaccuB niopo, 1,=0,5 m.;
| - orpe3ok mranry, 1,=0,07 m.

OrnpenensieM BBICOTY 30HBI OOpYIIIEHUS TIOPOI:

b= L ,
2-tgep

(3.30)

rje: @ - yroi BHyTpeHHero Tpenus (s =10 o= 84°);
L’ - mmpuHa cBoga oOpyuIeHUs, M.
OrnpenensieM MIUPUHY CBOJIA OOPYIIICHUS:

LoL+2-H-tg20=2

(3.31)

rJIe: H - BricoTa BepaboTku, H=3,65 Mm.;
L - mupuna Beipabotku, L=4,2 m.

90-84

L'=42+2-365-tg =458 m



b=—28__ 524 u
2 -tg84

HCHOJ’IBBYH IMOJIYUYCHHBIC JAHHBIC, OIIPCACIIAICM JJIMHY IITAHTU

lum=b+l:+1k=024+05+007=081m

[Tpuanmaem iy mradry |,,=1,8 M. Cerka mrranroBanus 0,7x0,7. Paccautaem
TOJIIHUHY HaOpPBI3r-0eTOHHON Kpemnu (MmepBUYHOM). Pacuer HaOphI3r-06TOHHON Kpemnu
BKJIIOYAET MOJI00p cocTaBa OETOHHOM CMeCH M ONpENEJCHUE TOJIIMHBI HaOpPBI3T-
OCTOHHOTO  MOKpbITHS. HaOpbI3r-0eToH  BKIIIOYAeT: BOMY, IIEMEHT, IMECOK
(cooTHomieHue Tmecok: memeHT = 1:2). Paccuuraem ToNIMHY HaOpPHI3T-O0€TOHHOU
(mepBu4HOM) Kpenu no popmyre:

P-nn
A=035-Ki- [——,m 3.32
Mo - Rp ( )
A=035.08-.]-2270 12 _ 4035y
1-1330000

rue: A - TONIIIMHA KpeTu;
K;=0,8- pacuetnsIit k03P PuLHeHT;
P - naBneHue mopoa co CTOPOHBI KPOBIIH;
N, - k03 duimeHt neperpysku nN,=1,2;
Ry=1,33 MIla - conpoTuBieHue HaOPbI3r-0€6TOHA PACTAKEHUIO;
Me=1 - ko3P durmenT ycnoBuii paboTHI.

[IpuHUMaeM TONIIMHY MEPBUYHOTO HAOPHI3T-0eToHa A=1 cM.

Paccunraem konmmuectBo JKBIII B psiay v Ha OMH MOTOHHBIA METP C YYETOM
CeTKHU ITaHroBanus. OnpenensieM NepuMeTp BbIpadOTKH, HA KOTOPOM
ycranaBiuBaroTcs JKBIII.

P=133-B+2-h, (3.33)

rae: B=4,0 M - miupuHa BeIpabOTKH;
h=2,5 M - BbIcOTa BBIPAOOTKH JIO TISITHI CBOJIA.

P=133-4+2.-25=9m

YuuThiBasi, 4TO OT MOYBHI BEIPAOOTKH 10 MecTa ycTaHOBKH mepBoit JKBIII
pacCTOsIHKUE HE NOJKHO MPEBBINIATH OJIUH METp, MpuHuMaeM ero 0,7 M. Paccuntaem
kosimuecTBO JKBII B psany.

N=P=072 113 wm (3.34)

Hcxons w3 BbIIENPUBEACHHBIX PAcCY€TOB M TOPHO-TE€OJIOTMYECKHX YCIOBHA,
NPUHUMAEM CJIEIYIOLIME TapaMeTphbl Kpemnu:



B  kadectBe MNpeAOXpaHUTENBHOM  KpeNu  MPUMEHSIIOTCS  JEPEBSIHHBIC
IPeIOXPAHUTEIbHBIE CTOMKH AHaMeTpoM 120 MM M3 pacdera: OfHa CTOHKa Ha 2.5 M
OOHa)KEHHON MOBEPXHOCTH KpoBiW. OHU YCTaHaBIMBAIOTCS B MpU3aO0HHON 4YacTu
BBIDAOOTKHM  TIOCJI€  TIIATEJIbHOM  0o0opke  "3akosoB". KoJaumdyecTBO  CTOEK
NPEAOXPAHUTEIBHON KPEMH ONPEEIAETCS B NACIIOPTaX KPEMIEHUS.

B kaudecTBe BpeMEHHON KpENU UCIOJIb3YIOTCS KEIe300€TOHHBIE ITAHTH JUTUHON
1,8 M 1 HaOpBI3r-6€TOH TOJIUHOMN 1 cM.

Bunpr MOCTOSIHHOM Kpenu ONpeIEeIICHBI MIPOEKTAMH WHCTUTYTa
"HopuibcknpoekT". B kauecTBe MOCTOSIHHOM KpENW MPUMEHSETCS YCHIICHHAS
KOMOuHHpoBaHHas kpenb (nanee no tekery YKK), cocrosmas u3 MerammmyuecKkon
cetku, kotopass kpenutcs Ha JKBII u HaOpwir-oerona tommmHor 3 cm. Tum u
napameTpbl IOCTOSSHHOM Kpemnu pa3padaTbIBalOTCs B NACOPTaX KPETUICHHUS.

2.3.11 Pacuet npoBeTpUBaHUS U TTOJ00P BEHTUWISATOPA MECTHOTO
MPOBETPUBAHUS

Pacxon BO3Iyxa MO YCHOBHIO Pa3kKWKEHHUS Tra30B IIOCJIE B3PBIBHBIX padoT
JIOJDKEH OBbITh TakuM, 4TOObI 3a Bpemsi He cBbllie 30 MUHYT MOCJIE€ OKOHYAaHUS
B3PBIBHBIX paOOT KOHIEHTpAlMs SAOBUTHIX Ta30B HE TpEBBINIATa HOPM,
npeaycMotpensbix ElIb.

Pacuer Bo3myxa, HEOOXOAUMOTO JJII MPOBETPUBAHUS TYIMUKOBOW BBIPAOOTKH TIO
pacxonay BB npousBoautcs o popmyie:

2
3Q“.b.¢'L ,MS/C
S-p

S
Qy,p =2:25- T (3.35)

['ne: S=16Mm* — ceucHHe BRIPAGOTKH;
t =1800 ¢ — BpeMs mpoBeTpUBaHUs BEIPAOOTKH;
Q.= 81,5 Kr — KOMMYECTBO OHOBPEMEHHO B3phiBaeMoro BB;
b =40 n/kr — razoBocTh BB
¢ =0,8 — koahpureHT 06BOAHEHHOCTH BHIPAOOTKH
L =150 M — nyimHA TYNMMKOBOM BBIPAOOTKH paBHAs
p =1,04 — xoapdunueHTa yreuek Bo3yxa B BEHTUWISLIMOHHOM TPyOOIpOBOIe
PabGoter Bemyrcss B cyxom 3a0oe, ccbulasicb Ha «PykoBoacTBO 1O
MPOEKTUPOBAHUIO TEXHOJOTHMUYECKOI0 MAaclopTa Ha MPOBEACHHE T'OPU30HTAIBHBIX
TOPHBIX BBIPA0OTOK C mcnonb3oBanueM BMID». [lo tabmwuie 2.1. ctp.6 onpenensem,
yto (=0.8.

16 [815-40-08-150? 3
er:2’25 3 =32 M%

11800 16-1,04

Pacxon Bo3myxa mo HauOoJIbIlIeMy YUCTY pa0OTaloIMX B 3a00€ JIIOICH.



ITo EIIb Hopma Bo3myxa Ha OAHOTO PAaOOTAIOMIETO B TMOJ3EMHBIX YCIOBHSX
YeIIOBEKA COCTABIISIET 6 M°/MHH.
Pacxon Bo3myxa omnpeaensercs no ¢hopmyie:

Q, =6-n/60,m°/c (3.36)
['me: N — koauvecTBO padOTAOIMIMX JOAEH B 3200€, IPUHUMAEM €r0 PABHBIM 2.
Q, =6-2/60 =0,2 M°/c

Pacder pacxoma Bo3ayxa TIpU HCIOJIb30BAaHUU JIU3EIBHOTO O00OpPYIOBaHUS
IIPOM3BOJUTCS 1O popMyiie:

Qaus :qM'H/6O1M3/C (3'37)
I'ne: Juw — MUHHHMajJbHasg HOpMa BO3AyXa Ha | J.c. MIA AU3EIBHOTO
JIBHTATEIs peraMeHTHPOBAHHAS MICEMOM 'ocroprexnansopa g,=4 M°/MuH
H — momnocts /IBC, BbiOMpaeM 3Ha4€HHE CaMOr0 MOIIHOTO 000PYI0BaHUsA—
ST-8c, H=277 n.c.
[ToncraBuM Bee NprBEEHHBIE 3HAYEHUS B POPMYITY U OTYUUM:

Qo =4-277/60 =18 M*/c

IIpoBepka Ha MHHUMAaJIBHO [JOIYCTUMYK CKOPOCTH JBWKCHHUS BO3/lyXa B
BbIPAOOTKE OCYIECTBIIsIETCA 1O (hOpMyJI€:

V., 2Q./S=0Q. =V, -S,m*/c (3.38)

I'ne: Viin — MHHUMAJIBHO JOMYyCTHMas CKOPOCTb IBIDKCHHS BO3ayXa B
BeIpaboTKax B cooTBeTcTBHM ¢ EITb 811 Vi, He Menee 0,25 M/c.

Q. =0,25-16 = 3,35 m°/c (3.39)
BriBoa: CKOpOCTh IBMKEHHS BO3/lyXa B BhIPAOOTKE JOMyCTUMa HEoOXoaumas 1

JOCTATOYHAS ISl TIPOBETPHBAHUS BHIPAOOTKH IMPUHUMAETCS HaWOOJIbIIEe 3HAUCHHE,
MOJIy4YeHHOE B MPUBEICHHBIX BbINIE pacuerax: Q,,,=18 m/c,

V =Q,, /S =18/16 =13 m/c (3.40)

YcranaBiuBaem IMPONU3BOAUTCIBHOCTE BCHTHIIATOPA MCCTHOI'O ITPOBCTPHBAHMA
(BMII).

Q. =0 -Q,. =104 -18 =187 m°/c (3.41)



YcTaHaBnuBaeM — a’pOJMHAMUYECKOE  COIMPOTHUBIEHHE  TpyOOIpoBOAa  TIO
dbopmyie:

R=645-a-L,,/d,, =6,45-0,0047 -150/08 =75 (3.42)

['nme: a=0,0046-+0,0048 — kodhpumreHT a’POAMHAMUYIECKOTO
COIPOTHBJICHUSI TMOKOTO BEHTWJISAIIMOHHOTO TpyOompoBoga tuna MY. IlpuHumaem
a=0,0047.

L., — mmna Tpybomnposoaa pasHa L=150 m.
d., — amametp Tpyodompososa pasex 0,8 M.

CraTtudeckoe JaBJieHHUE ONpeeauM 1o hopmylie:
H,, =R-Q2, =907 (3.43)

B pykoBojacTtBe mo mpoekTupoBaHuio, Tabmuna 3.3. c¢tp. 11 mo mosydeHHbIM
JTAHHBIM MPOU3BOJAUTEIILHOCTH U JaBlieHUs] BeHTWIATopa BeiOupaeM BMII Ttuna BM-
12M, HO 3TO YCTPOMCTBO UMEET OOJbIIME TabapUTHBIE pasMEphl U MacCy, MOITOMY
3aMEHSEM €r0 JBYMs BEHTWIATOpaMu Tuia BM-8wm.

JUisi momauu BO3AyXa B BBIPAOOTKY MCHOJB3YETCS NPOPE3UHEHHBIM TMOKUN
BEHTWIALIMOHHBIN TpyOomnpoBo Tuna MY mnunoit 150 metpoB u auamerpom 0,8 M.

Cxema npobempubarug omkamoyHox
kbepwnaeob

@)
X

150 ‘

omkamouHbli kbepuinae

10 M

S /\ ‘

< \

F———
OMKAMOoYHuIU WMpek

Dot
L

[exHuyeckue gaHHple nacnopmda 5@HWU/7§WUM

Tun Benmungmopa BM=12m
loousBogumenvrocme Benmunamopa, M3/c 70*52/%}6
Mowmrocms Bermunamopa, kBm 110 «kBm
fun mpybonpoboga, mm M 800
Heobxogumoe konuvecmbo Bosgyxa gra npobempubarug Bupabomky, M3/ c| 18 M}C




2.3.12 Opranuzaius paboT MPOXOIYECKOTO UK

Opranuzanus paboT B 3a0051X OCYILIECTBIISIETCS B CIEIYIOIIEM MOPSIKE:

1. Jomyck nrozieid B 3200 MPOU3BOAUT TOPHBIN MacTEp UIU IO €r0 MOPYUYEHUIO
Opuraaup, 3BeHbEBOM WM CTApIINil 320051, MOCIE MPOBEPKU HA COACPIKAHUE BPEIHBIX
U SITOBUTBIX Ta30B, 3aMepa COJEpKaHMs METaHa, a TAKKe MPOBEPKHU 320051 HA HAIIMYNE
"oTKa30B".

2. 3a0oii NpUBOAUTCS B O€30MACHOE COCTOSIHHE:

- MPOU3BOAUTCS 00OpKa "3aK0I0B" IO KPOBJIE U OopTam 32005, a TAKXKE IO BCer
JUIMHE JIEWCTBYIOIIEH BBIPAOOTKH;

- POU3BOJUTCS HABECKA BEHTUJISILIUOHHBIX TPYO;

- HapalIMBaKOTCs CTABbI CKATOTO BO3AYyXa U BOJIBI;

- YCTaHABJIMBAIOTCS JICPEBSIHHBIC ITPEAOXPAHUTENIBHBIE CTOWKH (M3 pacyera OJIHa
JIepeBsIHHAs CTOMKA Ha 2,5 M> 0OHAKEHHOI TOBEPXHOCTH KPOBIIH), a B
cJ1a00yCTOMYMBBIX IOPOJIaX B KAUECTBE MPEIOXPAHUTEIbHON KpEnu NPUMEHSI0TCS
IIEJIeKITMHOBBIC IITAHTH (M3 pacdeTa OJHA IITAHra Ha 2 M> OOHAXKEHHON MOBEPXHOCTH
KPOBJIM).

- IIPOU3BOJUTCS OPOLIEHUE OTOUTOM TOPHOI MacChl U rpyAu 3a005, a TaKKe
OCYIIECTBIISIETCS TPOMBIBKA "CTaKaHOB" BOAOM, MOCJE YETO B HUX BCTABIISIIOTCS
JEPEBSIHHBIC MPOOKH.

3. [Ipou3BoguTcs OypeHue MITypPOB MO KPOBJIE BRIPAOOTKH MOJT KENE300€TOHHBIE
mtanry (ganee no tekcty JKBII) oT 3akpernieHHoi YacTu BbIpaOOTKH COTIIACHO
MacropTy KperjieHusl.

4. IlpuroraBnuBaeTCs IECYAHO-LIEMEHTHBIN PacTBOP COIIACHO HOPMaM pacxojia
Marepuasio 111 yctaHOBKH JKBI. [lmypel 3anoaHA0TCS pacTBOPOM MOJHOCTBIO 110
YCThsI C IOMOLIBIO IIEPEHOCHOTO THEBMOHATHETATENA, M 3aTEM C IOMOILBIO KyBaJIJIbl B
HUX 3a0MBAIOTCSI apMaTypHbIE CTEPKHU JuaMeTpoM 16-18 MM, nimuHOi B
COOTBETCTBHH C ITACTIOPTOM KpPEIICHUS.

5. IlpousBoautcst yoopka pabouero mMecta, yOuparoTcsi IepeBsSHHbIE CTOMKH MPU
MOMOIIY KyBaJbl ¢ pyKoaTkoit L >1 M. (mepen yOOpKoil CTOeK mpeoXpaHUuTeIbHON
Kperu MPOU3BOAUTCS TIIaTeIbHas 000pKa "3akoJoB").

6. [IpousBoauTcs oTrpy3ka ropHoi maccsl [1/IM.

7. Hanee mpousBoautcst o0opka "3akoa0B" mo 6opram u rpyau 3a00sl.

8. IIpousBoauTCS MpOBEpKa HUKHEN YacTh 32004 Ha "OTKa3bl".

C oToM 11eTBI0 TPYAb 320051 OMBIBAETCS BOJAOM TaK»Ke MPOMBIBAIOTCS ""CTakaHbI", B
HUX BCTaBJISAIOTCS JE€PEBSIHHBIE POOKHU.

9. lIpouzBoautcs 6ypenue mmypos noj JXKBII no 6opTy BeipabOTKH U
KpeIIeHUE HIXKHEHW YacTH COTJIacHO MacropTy KperieHusl.

10. IlpousBoautcs OypeHue MITypoB Mo 320010 OypUIIbHON YCTaHOBKOM THIIa
Bymmep-282.

11. IlpousBoautcs mpoayBKa 3a0ypeHHBIX HIITYPOB CXKAThIM BO3YXOM MPHU
MOMOIIH CTIEL. YCTPOHCTBA, 000PYI0BaHHON ABYXXOJOBBIM KPAaHOM.

12. IIpousBoauTcs yoopka pabodero MecTa v MoAroToBKa 32005 K 3apsHKaHUIO.

13. Ilpon3BoauTcs B3pbIBaHUE 320051: IO BPEMEHU B3PBIBHBIE paOOTHI BEIyTCS
COTJIACHO LUKJIOTPAaMME YTBEPKJICHHOW IJIaBHBIM HHKEHEPOM PyIHHUKA.



Pacuem spemenu na mexnonoeuueckue onepayuu npoxoouecko2o Yukia npu
nposedenuu OK.
[TponomxurensHOCTh OypenHus mmypoB noj JKBII paccunteiBaeM o hopmysie:
N - lw N-T
+

Te = + Tn3, (344)
Vu-A-n n
rae: N - KOJIMYECTBO HIMYPOB:

- 1o crenaMm N=18-1,86=34;
- mo ceojry N=20-1,86=37;
V~4ucTasi CKOpocTh OypeHusi, KOTopas onpeaensercs u3 (GOpMyIbL:
Vy =p-(003-f7) (3.45)

rjae: p — Ko3QpPUUUEHT, yYUTHIBAIOIIMN MOIIHOCTh OypuiIbHOUM MamuHbl: p=0,83

_ . 10177 _ M
Vy=052-0,03-10"" =092 A/IUH

T - TpOAOJKUTENBHOCTh BCIIOMOTATENBHBIX ONEpPalMi Ha LIITYD:
T=p7lu-(075+01-F) (3.46)

rae: nu=1.0- koaddunmeHT, yauThIBatOIMi AIUHY 1mypoB (pu 1 = 1,8
n=1,0);
1=1,05- k03 duIMeHT, 3aBUCIIINN OT TUTIA OYPUITBHBIX YCTAaHOBOK;

T=1-105-18-(0,75+01-10) = 3,3 MuH

Ty5. - IPOIOIKUTEIBHOCTD MOTOTOBUTEIIEHO-3AKIFOUUTEIILHBIX OTICpaIHid

A=0,9- ko3 purreHT 0 THOBPEMEHHOCTH PabOThI OYPHIIBHBIX YCTAaHOBOK;

N - KOJIMYECTBO MPOXOTIUKOB. (Pacder sBOUHOI YHCICHHOCTH PabOYMX TI0
npodeccusM MPUBOAUTCS B SKOHOMUYECKOHN YacTH).

07151 OypeHust no ce00y:

_ 3718  37-33
09-092.2 2

+30=40,2+6105+30=13125 muH

0J151 OypeHust no CmeHam.

34-18 34-33

6= + +30=23,2+561+30=109,3 MuH
09-146-2 2

[Tpu omHOBpEeMEHHOM OYypEeHHH 1O CBOAY M CTEHAM BpeMs Ha OypeHue
MPUHUMAETCS HanOoJbIuM, T.€. Tg=131,25 Mun. Tak e He0OX0IMMO yUUTHIBATh



Bpems Ha Oypenue u kpersieHue KB HikHUX MmypoB MO CTeHaM BBIPaOOTKH,
KOTOPOE MPOU3BOJUTCS MOCIIE OTTPY3KU TOPHOM Macchl U3 3a004. [IpuHnmaem
Ty xem—=60 MUHYT.

[TpurrMaem ckopocTh poBeaeHus BeipaboTku 70 M/mec. OmnpenensieMm
IPOJOJDKUTENBHOCTH KperuteHus JKBIL:

(3.47)

T = a0-a:-a .(48,09 ¥ Mj

\"

rae: a,=1,25- koa(ppuIMeHT, YIUTHIBAIONTUH TUTOIIAAh CEUCHUS BRIPAOOTKH
(ipu S=16 M%);
a;=1,08- ko3 dunmenT, yuutsiBaronuii Kpenocts nmopox (mpu f=10);
a,=0,4- ko3¢ dunuent, 3apucsmyii ot Buaa kpenu (s XKbBII);
v=70 M/Mec - CKOPOCTb MPOBEICHUS BEIPAOOTKH.

5756 ,79

Tw=125-108-04 -(48 09 + j =70,3 MuH

Torna o6miee Bpems Ha Oypenue u kperuienne JKBIII cocTaBmser:

T o, =142 21 +70,3 = 212 51 MuH

OmnpenenseM BpeMs Ha OypeHue IImypoB 1o 3a0010. MicxoaHbie JaHHBIE:
- POU3BOAUTENBHOCTh OypoBO#t ycTaHOBKkH Q=160 m/cMmeH;
- KOJIMYECTBO IIITyPOMETPOB Ha 3a00it £1,=75,5 m.;
- IPOJIOIIKUTEIIBHOCTh CMEHBI T, =7 4acoB.

Tornma:

IUJ * TCM

pu o 2 Ton
Qs

7557

, MUH (3.48)

Tes = -60 =162 MUH

OnpenensieM Bpems Ha OTTPy3Ky TOPHOM Macchl. MIcXoiHbIE TaHHBIE:
- 00beM ropHOM Macchl 3a UK V=19 M
- npousBoauTenbHOCTh [1/IM P,=102 M>/CMeH;

V-Tow 197
P, 102

=123 yaca (3.49)

Tomap =

Oob1iee BpeMst Ha OTTPY3Ky TOPHOM Macchl MPUHUMAaeM paBHbIM 40 MUHYT.
[TpoaomKUTEN HOCTD BCIIOMOTaTeNbHBIX Pab0T onpeaesieM no Gopmyse:



Tec =2053 + 421132 _ 20,53 + 421132 _ 80,7 MUH (3.50)
Vv 70
OmnpenernsieM BpeMsl Ha 3apspKaHKUE U B3pbIBAHUE:
¥.N .Iw.(0,46 +1’|07j
Tse = -7, 3.51
- (351)
rae: Y=1,2 npu 3/IeKTPUIECKOM CIIOCOOE B3PBHIBAHUSA U PYYHOM 3apsHDKaHUU

IMaTpOHUpPOBaHHbIMU BB;
N=2 - KOJIMYECTBO YEJIOBEK, YUACTBYIOIIUX B 3apsiKaHUU U B3PhIBAHUU.

12-618 -(O A6 + 107 j

Tse = =45 MUH.,

2
npuHuMaeM 50 MUH.

OmnpenernseM BpeMsl Ha POBETPUBAHUE:

72t =1548 + %071 =265 MUH (3.52)
Y

Tnp = 15,48 +

[IpoBeTrpuBanue BbIpabOoTKM Tocie B.P. ocyimiectBiasieTcs B MEXKCMEHHBIN
nepepriB, MO 3TOMY B 00IIee BpeMs LUKJIA He BkiIodaeTcs. [IpomaomKUTenbHOCTh
HAaHECEHMS TIEPBUYHOI0 HAOPHI3r-0eToHa TOMIUHONW A=1cM ompenernseM o Gopmyie:

(3.53)

T 280'81'32'(48,09 +MJ,MUH

\Y

5756 ,79 j

T,;=125-108.0,25 -(48 09 + =439 MUH

npuHuMaem 50 MHH.
rie: a,=1,25 (npu S=16);
a,;=1,08 (mpu f = 10);
8,=0,25 (nns1 HaOpPbI3r-OETOHHOM Kpenn);

Onpenenum Bpems, HeoOxoaumoe g Bo3BeaeHuss YKK, cocrosieit 3
METaJUTMYECKON CETKH 1 HaOphI3r-0eToHa A=3 cM:

Tw=ao-a1-a -(48 09 + 5756 ’79j , MUH

\'
5756 ,79

(3.54)

Tw=125-108 -115 -[48 09 + } =202 MuH

rje: a,=1,25 (mpu S=16);



a;=1,08 (npum f=10) ; a,=0,25 (11 yCHIIeHHOH KOMOMHUPOBAHHOW KpeEIIH,
COCTOSIIIEH U3 METAUTMYECKON CETKU M HAOpBI3r-0eToHA);
v=60 M/mec.

YcunenHas KOM6I/IHI/IpOBaHHaH KpCIIb BO3BOJUTCA C OTCTABAHHUCM OT 3a00s Ha
150 m - IIOOTOMY BpPEMA, 3aTPAYNBACMOC Ha JAHHYIO OIICPAllUIO B IIPOAOJKUTCIBHOCTD
IMPOXOAUYCCKOTI'0 IIUKJIA HC BKIIIOYACTCA.

Ol'[peI[eJBICM MMPOAOJIZKUTCIIbBHOCTD ITPOXOAYCCKOI'O IMUKJIA:

HX6W

T =Toow+ Txow+ Tos + Tomsp + Teo + Tos + T o (3.55)
Tu =131,25 +60 +162 +40 +80,7 +50 +50 =574 muH
i 9 yacos 30 MUHYT

Cymounbit epa@uk opearusayuu pabom

1 cmena 2 cmerHa J cmera
T Bpewms,
EXHUYeCKuE onepayuu
MuH T\ 213145678970 11)12)1314|15{16]17|18|19|20| 21| 22| 23| 24

Benomozamensbtine onepauuu 80 — —
Omepyska eopHou macce 10 LT LT “
Byperue 30609 160 L ‘ L
bypenue nog Xbll/ 150 Lj Lj L“
YemaroBrka XBUI u HaweceHue
Habpb3e—bemorHa 210 Lfiﬂ e {777j
Sopaxarue u B3ppbarue 50 H H
lIpobempubarue 30

2.3.13 Onpeaenenre CTOUMOCTH TIPOBEICHUST OJHOTO MOTOHHOT'O METpa

BCHTUWIILIMOHHO-3AKJIAJJOYHOI'O YKJIOHA

OnpenensieM 3apabOTHYIO IJIATY B pacueTe Ha OJMH MMOTOHHBIA METP BHIPAOOTKH.

Pacuer 3aTpar Ha 3apaOOTHYIO IJIaTy HA OJWH TOTOHHBIA METpP MPOU3BOJIUM,
YUUTBIBas MOJIHYI0 CMEHHYIO 3apa0oTHYIO IUiaTy pabouux mo mpodeccusim, KoTopas
yKa3zaHa B TaOnuIe 8, a TakKe YYUTBIBAsI, YTO TPYAOEMKOCTh BBHITIOTHSIEMBIX padoT -
OJIVH IUKJI (IJIMHA YXOJKH 32 IIUKII).

3aTpathl Ha 3apabOTHYIO TUIATY OypUIIBIIIHMKA:

P:f—ygx-Nﬁ,pyd,
riae 3 — cMeHHas 3apaOoTHas miara OypuiblluKa, pyo; L, — nauHa yxonku, M;

Ng — TPYA0OE€MKOCTb OypeHHUsI, YeII.-CMEH.



d>L 755

N, ==—=——"-=0,18 yencmen.

n 405

rae XL — obmiee KoMMuecTBO LIMTypOMETPOB, M; N — HOpMa BbIpaOOTKU Ha 1-r0

YCJIOBCKA.

1191
P==-"".0,18=107 5 py6.
e py

3arpatsl Ha 3apaboTHYIO iaty MamuHucTa [1JIM:

N, :E:E:OBS ye.cCMeH.
n 210
3 1257
P=20 N = .035=2198 py6.
L. " 165 P

3aTpathl Ha 3apabOTHYIO TUIATY KPEMUIIbIINKA!

N, =Q—w=%=0,65qeﬂ.wweu.

n

P :3_5. N, :@.0’65:327,6 pyo.
|_yx 1,65

3aTpathl Ha 3apabOTHYIO TUIATY B3PhIBHUKA!

75,5
5 :EZ—:0,41 yen.cMeH.
n 180
3 913
p=—0.N_= -041=1815 pyo.
L 5 165 Py

yx

Tabnuua 8. 3aTpaTsl Ha 3apa0OTHYIO MJIAaTy Ha | TOTOHHBIM METP NpH
MIPOBECHUH BHIPAOOTKHU

CmenHas
3apaboTHas CymmapHas
Pabounit riaTa Tpynoemkocts | 311
Bypuibmmk 1191 0,18 107,5
Mammnuct
M 1257 0,35 219,8




Kpenunbimk 936 0,65 327,6
B3pbiBHHK 913 0,41 181,5
Hroro 836,4

Onpeoensiem 3ampamsi HA AMOPMUZAYUOHHbIE OMYUCTICHUS
8 pacueme HA 0OUH NOSOHHBIL Memp 8blpabOMKU
Paccuntaem TOMOBBIE aMOPTH3AlMOHHBIE OTYWCICHHS Ha KaXIbIA BHI
obopynoBanusi. Tak, Hampumep, ans Boomer-282 pacueT mpou3BOAMM CIEAYIONTIM
oOpazom:

_K,-H,-tn
100

rae Kg = 14,480 mua.py0. - ctrommocts BOOMER-282, py6.; Hs = 25 % - Hopma

4; , Pyo,

amoptuzaruy; t = 1 mec. = 0,082 5iet — BpeMst IPOXOJKH BBIPAOOTKH; N — KOJIUYECTBO

€IMHHUII 000pYAOBaHUS, IIIT.

1448010°-25-0082-1

A
o 100

=0,297 man.pyo.

Benuunna aMmopTH3aniid Ha TPOXOJKY OJHOTO TOTOHHOTO MeETpa BhIPAOOTKU

omnpenensieTcs mo hopmyiie:
A
a=—, pyo,
v

raie A - cymMMmMa aMmopTu3aiuu, MIH.py0.; V = 120 M/Mec. - cpemHemecsdHas

CKOPOCTb IPOXOJIKH.

=———————=2475 pyo.

A_029710°
v 120

Pacuer AaMOPTU3aIMOHHBIX OTYHCJICHUM Ha MMPOXOAKY OAHOTO ITIOTOHHOT'O METpPa

JUTSI OCTaILHOTO 00OPYIOBaHUS aHAIOTHYEH (CM. Tabuity 9).

Tabnuma 9. AMOpPTHU3alIMOHHBIE OTYUCIICHHS Ha OJIUH TTOTOHHBIH
METp BBIPAOOTKHU

lopoBble
logosasi Hopma AMOpPTU3ALMOHHBI
HanmeHoBaHue | Kon- | CtoumocTb, aMOpPTU3aLMOHHbIE
amopTusauuu, e oTymcneHus
obopynoBaHus | BO ThbiC.py6. OTYUCHIEHNS,
% Ha 1 n.m, pyb.
ThiC.py6.
Boomer-282 1 14480 25 296,84 2473,67
ST-5 1 13030 25 267,12 2225,96
Annea-250 1 50,3 34 1,402 11,69




BM-8m 2 48,7 34 2,7 22,5
BUBO-3 1 8,5 33 0,23 1,91675
H-1M 1 2,72 33 0,074 0,61336
Bcero 4747,785377
HeyuréHHoe 20% 949,5570753
obopygoBaHue

WNToro 5697,342452

3ampamul Ha Mamepuanvl U SHEP2UIO HA OOUH NOSOHHbBLIL MEMP 8bIPAOOMKU.
3arpaTsl Ha MaTepHallbl U SHEPTUIO CBOAUM B Tabmuiry 10.

Tab6muma 10. 3aTpaThl Ha MaTEpUAIBI ¥ SHEPTHUIO HA OJTUH TTOTOHHBIH
METp BBIPaOOTKH

KomuuecTBO
Croumocth| CTOMMOCTH HaA
Haumenosanmue Ha OJIMH .
. CJEHUIIbI, | OJUH ITOTOHHBIMN
MaTepuaIoB IMOTOHHBIHN
pyo. MeETp, pyoO.
METP
Kpennenue XKBIII
KB, mryk 20 10 200
Koponkwu, mryk 0,56 2652 1485,12
Cranp OypoBasi, KT 0,06 368 22,08
LlemenT, xr 32 12,76 408,32
Ilecoxk, xr 44 5 220
HaGpp13r-6eToH (TepBUYHBIN)
LlemeHnT, xr 92 12,76 1173,92
Ilecok, kr 257 5 1285
Kpennenne YKK
CeTka MeTaJUIMYECKast, KT 28,9 10 289
K, mryk 20 1 20
[1aii6a, mTyK 20 1 20
LlemenTt, xr 138 12,76 1760,88
Ilecoxk, kr 385 5 1925
IIpoxonka ropHbIX BBIPAOOTOK
Koponkwu, mryk 0,096 2652 254,592
Crann OypoBasi, KT 0,06 368 22,08
BB, kr 46,1 7,53 347,133
DJEKTPOAETOHATOPHI, IIIT. 27 0,32 8,64
Jln3enbHOE TOIUIMBO, KT 4.1 9,5 38,95
BCETO: 9480,72

Cymma 3ampam Ha npogedeHue 00H020 NO2OHHO20 Mempa 8blpaboOmMKU pasHa.:
C8blp:P+ A+M,py6.,
rae P = 1,29 teic.py0. - 3atparhl Ha 3apaboTHYIO IIaty; A = 5,7 ThIC.pyO. - 3aTpaThl Ha

amoptu3zanuio; M = 9,5 Teic.pyO0. - 3aTpaThl Ha MaTepUANbI U SHEPTUIO.

Coop=1,29+57+95=16 49 mwic.pyo.



JUlMHa BEHTWISLMOHHO-3aKiago4yHoro Imrpeka 120 M. Orcrooma mnonHas

CTOMMOCTD IIPOBCACHUA COCTABJISCT:

C=C,-L=16/49-120=1,98 mun.pyo.
2.3.14. CtpouTenabCTBO BEPTUKATBHOM BBIPAOOTKH

B nanno#t gumiomHO#M paboTe, B KauecTBE BEPTUKAIBLHON TOPHOM BBIPAOOTKH,
OyneT paccMoTpeHO TpoBeneHue pypociycka. [mmHa pymocmycka 100 m. Cpemnee
3HaueHue Kod(pduiumenta kpenoctu mnopona mno mkaie M.M. IIporoassikoHOBa
cocrasisier 12. TTopoms! yeroituauseie. OGbEMHbIIT BEC py/bl i opox — 4 T/,

Onpedenenue popmul u pacuem pazmepos NONEPeuHo20 ceuerusl 6blpabomKu

JIns  yBEIMYEHUS €CTECTBEHHOM YCTOMYMBOCTU CTEHOK pPYIAOCIYCKa, €ro
HEO0XO0JIUMO MPOUTH Kpyryionh GopMOH.

JluamMeTp KOHAMIIMOHHOTO KyCKa NpH OTOOMKE OypOB3pPBIBHBIM CIOCOOOM
coctaBimsieT B cpeagHeM 850 M. PekoMeHyeMoe COOTHOIIEHHE JUaMeTpa
KOHJMIIMOHHOTO KyCKa M pyJAocCIlycKa cocTaBisieT 1/3. 3HauuT, 1uametp pyJaocmycka
JOJDKEH OBITH HE MeHee 2,5 M.

Buvibop copno-npoxoodueckoeo obopyoosanus u mamepuaios

Kak ckazaHo BbIllle, HEOOXOAUMO TMPOWUTU BBIPAOOTKY KPYIJIOTO CEUYEHUS,
nuamerpoM He meHee 0,9 M, Ha TmyOuny 100 M (IaHHBIE IO TPUMEHSIEMON CUCTEME
pazpabotku). Haubosbliee pacrnpocTpaHeHHE B MHPOBOW MPAKTUKE, JJISI MPOXOJKH
BOCCTAIOIINX, MOJy4Yriin OypoBsie yctaHoBKH (upmbl Atlas Copco.

Onucanue mexHono2uy 0CyujecmsieHus Npoyecco8 NPoxXoo4ecko20 YUkKia

Jlo Havana paboT Mo OypeHHIO MPHU MPOXOJKE BHIPAOOTOK ycraHoBKoW Robbins
JIOJKHBI OBITh TPONICHBI MOHTAXHAsI KaMepa Ha MOJCEYHOM TOPU30HTE, IOJBECHA
BO3MyIIHAsT W BOJHAs MarucTpallb, HaJaXeHO ocBemleHue. Jns obecneueHus
BBITIOJTHEHHUS TIpoliecca OypeHus CKBa)XMH B 3a00i OecriepeOoiHO ToaaeTCsl CoKaThId
BO3/IyX JABJICHUEM U BOJA JIJIsl IPOMBIBKH CKBaYKUH JaBJICHUEM.

B Hauane cMeHbl OYPUIIBITUKHN JTOJDKHBI OCMOTPETh M CMa3aTb OCHOBHBIE Y3JIbI
YCTaHOBKH, W YJIOKUTHh HEOOXOIUMBIN WHCTPYMEHT. MamuHuCT OypoBO yCTaHOBKHU
00s13aH cOOI0IaTh 3aJaHHOE HAMIPaBJICHNUE BbIPAOOTKH.

Cxema pacnonioskeHust OypoBOM YCTAHOBKHM MOKa3aHa HA PUCYHKE 6.
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Pucynok 6. Cxema pacrnonoxxeHus 0ypoBoii ycranoBku Robbins
1 — O6ypoBas ycTaHoBKa; 3 — pabOUYUil HHCTPYMEHT.

Opeanuszayus pabom

Kommexcnas Hopma Bpemenu (Hy) HeoOxoguma mjis pacdera MOTPEOHOCTH B

Tpyao3aTpaTax MpU MPOCKTUPOBAHWM OpraHU3alid padoT B 3a00e, pacuera JIMHBI

YXOJKH, a TaK’Ke€ pacuera OIIaThl TpyAa MPOXOJUHKOB.
Bypenue ocymiecTBiseT 1 4yenoBek 3a MmyJIbTOM.
OnuH yenoBeK Ha BCIOMOTaTeIbHBIX paboTax.

HpOI[OJI}KI/ITeJIBHOCTB CMEHBI: 7 4acoB.

PacyeT KOMITJIEKCHOM HOPMBI BpeMEHHU CBOAUTCS B Tabmuiry 11.



Tab6numa 11. Pacuer KOMIJIEKCHOM HOPMBI BpEMEHH

HaumenoBanue mponecca

Hopwma Bpemenu, (yen.-uac/en.; Mami.-4ac/e].)

O0BEM paboT Ha
1 M BeIpaOOTKH,

Kom-Bo mamuH,

Tpymo3arparsl 1Mo
nporueccy, Ti, ge.-

Tabnuunas, H; Kos¢ppuument Ycranosnennas, Hy V1 HetoBek yac/lm.m.
CH0KHOCTH, k

Tpancnopr u
MOHTaK/JIEMOHTaXK 2 0.30
bypenue nanpasistonen 0,33 1 0,33 1 2 0,33
CKBRKUHBI, M
Pacmupenue, m 0,59 1 0,59 1 2 0,59
OOcmy)KuBaHUE CTaHKA H ) ) ) ) 2 035
yIlpaBJieHHe OypeHuem '
[Mpodpunaktuyeckue
PEMOHTBI, OCMOTP U CMa3Ka . ) ) i 2 0.1
o0opymoBaHUs
3amena 6ypoBoro - - - - 2 0,14
WHCTPYMEHTA U MIApOIIEK
BcnomorarensHbie ) ) ) ) 1 0.1
orepaIuu ’
NTOI'O: - - - - H, 1,92




Bo3moskHOe noiBuranue 3a00s 3a CMEHY:
L=(T,—T,;)/H, m,
rae T, - IpuHATas TPOAODKUTEIBHOCTh NUKIA, 9ac; T, - MPOIODKUTEIBHOCTD
MOJIFOTOBUTEIIHHO — 3aKJIFOUNTEIBHBIX onepanui B mukie, 9ac. (T,,= 0,685).
L,=(7-0,685)/1,92 = 6,64 m
IIposempusanue gvipabomxu
Tak kak pyaOCHyCK MPOXOAWTCS METOAOM OypeHHs, TO HEOOXOAMMOCTH B
npoBeTpuBaHuH HET. OTCYTCTBYET BBbIIEICHHE SAOBHUTHIX razoB. OrtOwrtas mopoja
HaKaruIMBaeTCs B HIDKHEH YacTH PYJOCIYCKa, a 3aTeéM 3aduIIacTcs IMOCPEICTBOM
I1IM u rpy3uTcs B BATOHETKH HA OTKATOYHOM T'OPU30HTE.
Onpeodenenue pedxcuma pabomsl npu NPoxXooKe 8blpaboOmKu NPOXooKU
Ilocmpoenue epagpuxa opeanuzayuu pabom
[Ipo10KUTENHEHOCTH:
- CMEHBI — 7 4acoB;
- KOJIMYECTBO CMEH B CyTKaX — 3 CMCHBI;
- paboueii Henenu 5 THEH;
- pabouux nHEM B roay 348.
Pacder uncnenHocTn pabovmx:
- SIBOYHOE YHCIIO padOYUX B CMEHY:
N, = -H.)T-«x), uen.,
rie Ng — sIBOYHOE 4YHCIIO pabouMx B CMEHy, 4eil.; T — MPOI0JDKUTEIHLHOCTH
CMEHBI, 4; K — CpeTHuN KOd(PHUIIMEHT COKpallieHus HOpM BpeMenHu (K = 1).
N, =(325-192)/(7-1)=086 ~ luex .
CHnHCOYHBIN COCTaB OPHTAIBI:

N =N, -K

C

yes.,

1€ Kep — KOA(DPUIIMEHT CIMCOYHOTO COCTaBA.

Kcn = T '
(T -t —t,—t,)-096




rae T — yncio pabounx mHEl B roay, AH.; Tx — YUCIO KaJICHIAPHBIX JHEH B TOIY,
JH.; t; — 4KiCII0 Mpa3AHUYHBIX JTHEW B TOAY, JH.; [, — YKACIIO BBIXOJHBIX JHEW B roay; i3
— YHCJIO JHEW OTIyCKa B TONY, JH.

T ~ 348 ~
—t,—t,-t,)-096 (365-17-104-60)-0,96

197

KC”
(T,

N,=N_ -K, A =1-197 =2uen.

HpI/IHI/IMaI-O YHUCJICHHOCTD HpOXOI[‘ICCKOﬁ 6p1/1ram>1 - 2 YeJIoBeKa.



Ta6muma 12. I'paduk BeiomHEHUS pabOT MO MPOXOAKE BEPTUKAIBHON BHIPAOOTKH

CmeHa
Konso [Mpogonsu
Mpouece N aedima TENEHOETE
H L] npouecca, 1001123145117 |18 [19|20(21 22|23 |24
YEN.Yac
1 TpaHCNopT M MOHTE 5 22 08
YCTAHOEKK
2 Bypernue HanpaenAmWEeR 1 333 -
CKESMHHEL, M
3 Pacwupexne, m 1 55,52 misisisisisisisisisininls
4 DbcnyMEAHWE CTaHKS M
ynpaeneHve BypeHWem,
NpodHAakTHYECKHE PEMOHTE,
OCMOTR W CMazka 3 E9 00 U
obopyAO0EAHWA, ZaMEHE
BypoBOro MHCTPYMEHTA M
Wapowek, BECNOMAraTensHe e
OnNepauuu
MToro - 183 2




Pacuem cmoumocmu npoeedeHuﬂ 6blpa50ml<'l/l

Tabnuma 13. Pacuer cTOoMMOCTH COOpYKEHUS BRIPAOOTKH IO CTaThe «3apaboTHas I1aTa

n O6bém paboT |YcTaHoBNeHHas | TpygosaTpaThl, TapudHasa | Kon-Bo | CymmapHble
pouecc Paspsag

Ha 1n.m HOpMa BpeMeHU| 4en.-yac/n.m cTaBka, py0.|4yenoBek |3aTpaTbl, pyo.
TpaHCnopT M MOHTaX/OEMOHTaX — — 0,3 5 24,6 2 16,24
BypeHue HanpaBnALLEN CKBAXXUHbI 1 0,33 0,33 5 24,6 2 16,24
PaclumnpeHue 1 0,59 0,59 5 24,6 2 29,03
O6cnyxmBaHWe cTaHKka 1 ynpaBneHue
OypeHuem — — 0,35 5 24,6 2 17,22
lMpodunakTnyeckne pemMoHTbl, OCMOTP U
cMa3ska — — 0,1 5 24,6 2 4,92
3ameHa OypOoBOro MHCTPYMEHTA U1 LIapoLeK — — 0,14 5 24,6 2 6,9
BcnomoraTtenbsHble onepauum — — 0,1 5 24,6 2 4,92
HTtoro no Tapudpy 95,5
[onnata 3a paboTy B HOYHOE BpeEMS 146
[MpemMmansHble gonnathl 154,6
PaioHHbIN KoadhdULMEHT 204.,4
Honnata 3a pa6boty B ycnosusax kpavHero cesepa (10 %) 204,4
WToro c gonnaton 805
ECH (26 %) 209
Bcero Ha 1 n.m BblpaboTku 1014
CTonmocCTb BCel BbIpaboTKn 1014000
CtoumocTb 1 m° 405,6




Tabnuma 14. Pacuer cTomMoCTH COOpYKEHUS BEIPAOOTKH 1O cTaThe «Matepuabiy

HanMeHoBaHME EquHuua F[:acxop, Ha Ctoumoctb | Cymma,
n3mepeHus POXOAKY eanHuubl, py6. | py6.
BOCCTatoLLEero

TpéxwapoLle4yHoe 4oNnoTo T 0,7 22950 16065
(MMnoTHas ckBaXkmnHa)
PaclumputensHas ronoeka . 0,6 186840 112104
BypoBow cTaB LT, 1,23 29700 36531
bypoBas ctanb T, 0,5 5350 2675
MToro Ha BoccTaoLLNA 167375
HeyyteHHble maTepuanbl (10%) 16737,5
MTOro ¢ Hey4TEHHLIMW Ha NPOXOAKY BOCCTalOLLEro 184 113
NToro Ha 1 n.m 1227,42
Wtoro Ha 1 M° 482,589

Tabnuna 15. PacueT crouMocTH COOpYKeHUS BBIPAOOTKH 0 CTaThe « DHEPTHSD»

Pacxon B CroumocTb

Bua aHeprun.| Kon-Bo En. yac unu |lNpogormkuTenes- Pacxop SMHMLLbI Cymma

Mpouecc. NoTpe- |M3Mepe-| MOLHOCTL |HOCTb NpoLiecca3HeproHocuTens SHEprAM Ha UuKn,
MoTpebutenb|OuTenen| Hua |oBuraTtens,| B UMKNE, Y Ha LMK 0y6. ’ pyo.

n.c.
1. CxaTblii BO3gyX
Robbins ‘ 1 ‘ M ‘ 1800 30,48 54864 0,5 27432
2. ONeKTPoaHeprng
Robbins 1 kBT 150 92,2 13823,5 1,5 20735,25
OcBellueHne 1 kBT 5 192 958,2 1,5 1437,3
3. TexHonorn4yeckasi Boga
Bypenve | 1 n 0,3 92,2 28 0,2 5,6
WNToro Ha BoccTaroLumn 1240254
NToro Ha 1 n.m 8268,4
WNtorona 1 m® 3250,9
Tabnuma 16. Pacyet crouMocTu cOOpyKeHUS BEIPAOOTKH T10 CTaThe
«AMOPTHU3ALMOHHBIE OTYUCIICHUS

O6opyno- | Kon-80 CroumocTb | Obwasn cymma |fogosas Hopma| [lpogormku- | CymmapHble

BaHve |eanhy eOVHULbI, | CTOMMOCTM, | amMopTu3auum, TenbHOCTb 3aTparhl,

pyo. py6. % npoxoaku, net py6.

BypoBagd
yCTaHOBKa 1 5000000 5000000 20 0,037 36967
Robbins
NToro Ha BblpaboTky 55500
NT1oro Ha 1 n.m 370
Wtoro Ha 1 m*; 316




Tabnuma 17. Pacder o0mielt CTOMMOCTH COOPYKEHHUS BHIPAOOTKH

3artpartsbl, py6. YaenbHbI
CTaTbM pacxonoB Ha Bcto Ha 1 n.m Ha 1 m® BEC
BbIPABOTKY | BbipaboTKK | BbIpaboTkK | 3aTpart, %
3apaboTHasa nnata | 1014000 1014 405,6 87,5
MaTtepuansl 86557 1227,4 482,6 7,5
OHeprus 20273 8268,4 3250,9 1,8
AMopTUSALMOHHEIE | 56q67 370 1455 3,2
OTYMCNEHNS
WTtoro 3atpar: 1157797 10879,8 4284,6 100
ObuwewiaxtHele 2121315 | 7170,7 2819,3
ycnyru
NToro npsmbIx
saTpar: 1369928,5 | 18050,5 7103,9
HaknagHble
pacxonp! (8-26%) 136993 18051 710
BCEIO: 1506921,5 | 36101,5 7814

2.4. Cucrema pa3paboTKu

3asiexxb UMeeT yros naaeHus o = 15° u He3HauuTeabHBIE pa3Mephl MIAXTHOTO
nons Ly, = 1800 m u L, = 500 M. Koadpduuuent xkpenoctu f = 14. Pynsl u noponsl
YCTOWYHUBBIE, HO MMEIOT PE3KOE CHIKEHHWE YCTOWYMBOCTH B MECTaX TEKTOHMYECKHX
HapyuieHud. OrpaHUYeHHs] IO pecypcaM M 3aKJIaJOYHOMY MaTepualy OTCYTCTBYIOT.
3eMHasi TIOBEPXHOCTh OxpaHsercs. [loje3Hoe uckomaemoe BechbMa IieHHOE (¢=2,5%).
[InoTHOCTH Opox = 3 T/M°. [IIoTHOCTD Pyab! = 3,5 T/M°.

2.4.1. BiOop cucremsl pa3padboTKu

[IpaBunbHBIN BBIOOP CHCTEM pa3pabOTKA PYAHBIX MECTOPOXKICHUM HMEET
OTPOMHOE 3HAUYCHUE U B OCHOBHOM orIpeienisaeT 3QPEeKTUBHOCTh UX pa3pabOTKH.

Ha GonbImMHCTBE PYAHBIX MECTOPOKICHUA MO TOPHOTEXHUUYECKUM YCIOBUAM
MOXHO TIPUMEHSTh HECKOJBKO Pa3HBIX CHCTeM pa3paboTku. OmgHaKO ISl KaKIIOTO
MECTOPOXKJICHHUSI JIOJDKHA OBbITh BbIOpaHa Haubojiee pallMoOHaJIbHAsT CHUCTEMA,
yAOBJICTBOPSIONIAS. Pa3HbIM TEXHUYECKUM M DKOHOMHUYECKHM TPEOOBAHUAM, CPEIU
KOTOPBIX CAMBIMH BaXKHBIMU SIBJISTIOTCSL:

- obecrieueHne 0€30MacHbIX U 3JJ0POBBIX YCIOBUM Tpya paboTarONINX;

- IOCT>KEHHE MUHUMAJIBHOM C€0€CTOMMOCTH MPOIYKIINH;

- BBINOJIHEHHE 3aJaHHOM TPOM3BOJIUTEILHOCTU PYJHHMKA IO J00BIYE PyAbl C
cOOJII0ICHUEM MPUHSTHIX KOHJIUIIMK MO €€ Ka4eCTBY;

- panMoHAIBHOE MCTOJIB30BAHUE HEAP, YKOHOMHUYECKH 00OCHOBAHHBI MUHUMYM
noTeph W Ppa3yO0KMBaHUSA PYIbl, a TAKXKE KOMIUIEKCHAs pa3paboTKa IMOJIE3HBIX
KOMITOHEHTOB U MECTOPOKJICHUM.



Bri6op cucrem pa3pabOTKM TPOUZBOAWM TIO TOCTOSHHBIM W TEPEMEHHBIM
bakTopam.

Bce cuctembl pa3pabOTKM PYyAHBIX MECTOPOKICHUM € 3KOHOMHUYECKOW TOYKH
3pEHUs MOTYT OBITh pa3/ieJICHbl Ha JIBE FPYIIbI.

K nepBoii 0OTHOCSTCSI CUCTEMBI pa3pabOTKH, Y KOTOPBIX cE0ECTOUMOCTh JOOBUN 1
TOHHBI PyAbl HEOOJbIIAs, HO IOTEPU U pa3yOOKMBAHUE MOBBILIEHBI. ITO CUCTEMBI C
€CTECTBEHHBIM  IIOJJEP)KAHUEM  OUYHMCTHOIO IPOCTPAHCTBA IPU  OCTABICHUU
MOCTOSTHHBIX IIETUKOB M CHCTEMBI C OOPYIIIEHUEM PYIbl U BMEIIAIOUIUX MOPO/I.

Bropas rpynma BKIIOYAeT CHUCTEMBI pa3padOTKM C HEOOJBIIMMU NOTEPSIMH M
pa3yO0KMBaHHEM, HO ¢ OOJBIION ceOecTOMMOCThIO | TOHHBI pyasl. K HUM OTHOCAT
CUCTEMBI C UCKYCCTBEHHBIM MOACPKAHUEM OUHCTHOIO MMPOCTPAHCTBA.

[Ipu BBIOOpE cHCTEMBI pa3padOTKM HEOOXOJAMMO MMETh YETKOE MPE/ICTABICHUE O
pa3IuyYuKi MEXIy CpPaBHUBAEMbIMU BapHaHTaMH, JJII YEro CIEAYET BBIIEIUTH HA0Op
OMHApHBIX CBOMCTB, MO3BOJSAIOUIMX pa3lesiaTh MHOXECTBO BAapUAHTOB Ha Hapy
MOJIMHOKECTB, OJIHO M3 KOTOPBIX OyJeT 00siafaTh 3TUMHU CBOMCTBAaMHU, JAPYroe - HET.
Takne cBOKCTBA HA3BIBAIOT ITPU3HAKAMMU.

B pakypce BbIOOpa cuctembl pa3pabOTKM MNpPU3HAKAMH SBIISIOTCS TOPHO-
re0JIOTUYECKHE YCIIOBHUS.

BaxxneluM 13 yclIoBHM SIBISETCS YCTOWYUBOCTH MOPOJ, T.K. B OOJIbIIEH Mepe U
Ha 0OJIbIIMI CPOK OOHAXKAKOTCSI UMEHHO OHU, YTO MPEACTABISIET OCHOBHYIO OMTACHOCTh
KaK JJi1 paboyuX OYMCTHBIX 3a00€B, TAK U IJI1 BCEX OKPYKAIOILUX.

Bollie mpuBeeHbl TaK Ha3bIBAEMbIE IOCTOSIHHBIE (DAKTOPBI, OMpPENEISIOIINe
BBIOOp cucTeMbl pa3paboTku. KpoMe Toro, He0OX0AMMO YYUTHIBATh JOMOJHUTEIbHBIC
nepemMeHHble (aKTOPbl: CKIOHHOCTh PYAbl K CIEKUBAHUIO; CKIOHHOCTh PYAbl K
CaMOBO3TOpPaHUIO;  THAPOTE€OJOTMYECKHE  yclIoBUsA  (HalIMuMe  BOJOHOCHBIX
TOPU30HTOB); BOBMOXHOCTbh OOPYILIEHUSI MIOBEPXHOCTH; HAJIMYKME B pailoHe pa3paboTKu
MECTOPOXKACHUS HEJOPOTUX BHJIOB 3aKJIAJK{, HAJIUYHE B PYJHOM TeEJ€ BKJIFOUEHUN
NYCThIX MOPOJ, XapakTep KOHTAKTOB 3aJiekH, IIIyOMHa pa3paboTku, 000COOJIEHHOE
3aJleraHue pPYIOHBIX TeJl M Ip. BiusHMe HMX [OCTaTOYHO OYEBUAHO: MpHU
HEJOMYCTUMOCTH OOpYILIEHUs MOBEPXHOCTH W HEOJAronpHUsITHOM T'MIIPOreosIoTuu
oOpylIeHHe BbIPAaOOTAaHHOTO MPOCTPAHCTBA HEBO3MOXHO, TPU CKJIOHHBIX K
CIIeKUBAHUIO M CaMOBO3TOPAHHIO PyAaX HEIOMYCTUMO UX HAKOIUIEHHE B OTOMTOM
COCTOSIHUU U TIP.

Pacuer napamMeTpoB OCHOBHBIX TEXHOJIOTUYECKUX
MPOLIECCOB OYMCTHOW BBIEMKH

B JaHHOM JHUIIJIOMHOM IIPOCKTE ITPOMU3BCACH pPacd€T OCHOBHLIX IIapaMETPOB
TEXHOJOTMYCCKHX ITPOLECCOB.

CroniHas ciioeBast cucreMa p33pa6OTKI/I
C BOCXO/IAIIHUM ITOPAAKOM BBICMKH CIIOEB

Oo6ypuBanue cnost mpousBoautcss CbY BOOMER, Ha BeicoTy 4 M, THaMeTpOM
0,042 M. HampaBnenue OypeHHsT BOCXOJSINEE, PACIOJOXKEHUE IIMYpPOB B PsAy
napayenbHoe. OtOoiika BemeTrcss Ha BbIpaOOTaHHOE MPOCTPAHCTBO. Jnsi OTOOMKH



npumensiercs rpaHyaur AC-8, 3apspkaHHe TPOU3BOAMTCS 3apAJHON  MAIIMHON
CHARMEC 1097B.
Croii oTpabaTbIBaeTCsl OJHUM U3 CIAEAYIOLUIUX CIIOCOOOB:

Pucynok 8. Bapuant No2 otpaboTku cios
Bapuant Ne2 Oonee mpeamouTuTeseH, Tak KakK MpU JaHHOM cXeMe OTpabOTKU
YJIy4IIAI0TCS TOKa3aTeNu JpOOJIEHUS pyAbl M YMEHbBIIAETCS Pa3JIeT KyCKOB.

Tabnuma 19. [Tapamerpsr BBP

YpensHbi 3apsag BB, kr/m® 1,6
JIHC, m 0,9
PacctogHue mexay wnypamuv B psay, M 0,9
my6buHa wnypa, m 4,2
CyMmapHas AnvHa LnypoBs, M 37,9
Kon-Bo otbuBaemon pyabl, T 125
O6wwmn pacxog BB, kr 52
Ogg, Kr/T 0,41
Js, M/IT 0,3
Bbixog pyabl ¢ 1 NOroHHOro MeTpa, T/m 3,3

JloctaBka OTOMTONW PYIHOM MacChl, COIJIACHO CIEIHUAJIBHOM  YacTH,
npouzBoautcs CAO tuna TORO 400 E no pyaocmycKoB, pacroyiOKEHHBIX B CaMUX
JIEHTaX, Yyepe3 Kaxable 16 M, B KpecT IpOCTUpaHUsi, TO €CTh OJMH PYAOCIYCK Ha JBE
nenThl. [TpousBogurensuocts CI1O paBHa 150 1/4ac.

[locne monHOW OTrpy3kH OTOMTOW PYyIAbl M 3a4YMCTKU TOYBBI Ha TpaHUIAX
0TpabOTaHHOTO CJI0S BO3BOJSATCS MEPEMBIUKH M MPOU3BOAUTCS YACTHUYHAS €0 3aKJIaKa
TBEPJCIOLIEN CMECHIO C OCTABJICHHEM HEN03AJI0KEHOI0 MPOCTPAHCTBA BBICOTOU 3,5 M,
BepxHuid cioi 0,5 M Ha KOTOpPBIM MpeayCMaTPUBAETCS 3ae€3]l CaMOXOJHOTO



0GopynoBaHms 3aKnambiBaetcst 100 Kre/cM®.3ae3/1 caMOXOHOr0 06OPYIOBAHMS Ha CIIOi
OCYIIECTBJISIETCSI TO BBIIIE JIEXKAILEMYy CIOCBOMY OpTy uepe3 3-5 naHeH 1mocie
VIUIOTHEHUS  TBEpACIONICH 3akiaakd o 15 kre/em®.  Tlocie oOypuBaHUs
BBIIIIEJICKAIIIETO CJI05 Ha 4 M, M €70 OTpaOOTKH ITUKII padOT MOBTOPSETCS.

3aKiIaJouHbIi  MaTtepuan  MOAAETCS C  BEHTWIALMOHHO-3aKJIaJ0YHOTO
rOpU30HTA, Yepe3 NpoOypeHHbIE CKBaXHHBI, AuamMeTpoM 150 Mm. CKBaKUHBI
npoOypeHbl depe3 kaxasie 40 M, JaHHOE pAcCTOSIHUE TMPUHITO W3 YCIOBUU
pactekaHusa 3akiagodyHor cMecu. Ilepen mojgader 3akiaago4yHOM CMECH Ha
COOTBETCTBYIOIINX BBIPAOOTKAX CTABSATCS MEPEMBIUKH.

OCHOBHBIMM TpeOOBaHUSIMH K 3aKJIAQJOYHOMY MACCHUBY Kak CpEACTBY
yIpaBJICHUS] TOPHBIM JABICHUEM — COXPAHEHHE YCTOMYMBOCTHU MPU €ro OOHAKEHUHU.
VY CcTOHYMBOCTD 3aKJIaIKUM B OOHAXKECHUSIX OMpPEAEseTCs €€ TEXHUYECKOW MPOUYHOCTHIO,
CIIOCOOHOM MPOTUBOCTOATH BO3JICUCTBUIO CTATUYECKUX U JUHAMHUYECKUX HArpy30K.

B cooTBeTCTBUM C TEXHOJIOTHYECKUMHU TPEOOBAHUSAMH BCE 3aKJIaI0UYHBIE CMECH
pa3aesaoTCs M0 MPOYHOCTH Ha Mapku: M-10, M-20, M-30, M-40, M-60, M-80, M-
100.



Cr0eBasi cMCTOMQ PO3PABOTKM
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Pucynox 9. CrnoeBast cuctema pa3pabOTKH C BOCXOSAITUM MOPSIKOM BBIEMKH CIIOEB
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Ta6muma 20. bamanc pyasl 1 pyHO#M Macchl

MnotHoc| BanaHcoBebl Koadhpu
Konu- Th, e Koap- | M3ene- | umeHT | JobbiTas
N3MeHeH
YecTBO CeyeHvie, M° OnvHa, M O6béM, M° ™ 3anacel, T |dpuuneHT| kaemble na pyoHas
u3Bneye | 3anachl,
Buabl ropHbix pabot no pyae |obwee |no pyaelobwaa [no pyae Jobuiui HuA T KadectBa| macca, T
"OpHO-NOArOTOBUTENBHbIE PabOThI
OTKaTOYHbIN LUTPEK 2 0 12 0 50 0 1200 3 3600
OTKaTOYHbIN KBEpLUNAr 2 0 12 0 120 0 2880 3 8640
BeHTUNAUNMOHHO-3aKNagouHbIN i 2 0 12 0 120 0 2880 3 8640
Wtoro I'MP 0 6960 0 0 20880
HapesHble paboThl
Pynocnyck 4 4 4 21 50 84 800 3,5 294 0,95 279,3 0,98 285
BeHT.-BOCCTaAOLLINN 4 4 4 21 50 84 800 3,5 294 0,95 279,3 0,98 285
CnoeBow opT 5 12 12 120 120 1440 7200 3,5 5040 0,95 4788 0,98 |]4885,714
Wtoro HP 535 1608 8800 5628 5346,6 5455,714
OuuncTHble paboThl
QuucTtHOM cnomn 313392 3,5 1096872 0,95 [1042028] 0,98 1063294
Bcero no BeleMOYHOW eanHuLEe 315000 | 329152 1102500 0,95 ]1047375] 0,97 1089630




CrutoniHas cioeBasi cuctema pa3paboTKu
C HUCXOJSIIUM HOPSIIKOM BBIEMKH CIIOEB

PynHoe Teno mo majeHuro ACIUTCS Ha CEKIMU IUPUHON 8M. 1 aynHOM 120
M. oOTpabaThiBaeMble CIIOSIMH CHH3Y BBEpX C TMOCJIEAyIomEeH 3aKiIajaKou
OTpa0OTaHHOTO  MPOCTPAHCTBAa  TBepACIONIMMHU  cMmecsiMu. s mpoxona
CaMOXOJHOr0 OypOBOTO U MOrPY30YHO-IOCTABOYHOTO OOOpY/IOBaHUS HA CJIOU
MPOBOJISATCA TPAHCHIOPTHBIEC IITPEKU U3 KOTOPBIX HA KAXK]IbII CIION MPOBOJAT 3a€3/bl
(cmoeBble OpThI). B KOHCTPYKIIMIO CHUCTEMBI pa3pabOTKH TakKKe BKIHOYAIOTCA
CIEAYIOIIME TOATOTOBUTENIbHBIE W Hape3Hble BBIPAOOTKH: OTKATOYHBIM U
BEHTWISIIUOHHBIE IITPEKH, PYAOCIHYCKHM M BEHTWISUMOHHBIE Bocctaromme. K
Hape3HbIM BBIPAOOTKAM OTHOCST pa3pe3Hble IITPEKU, MPONACHHBIE MO KaxIOu
JIEHTE U3 MEPBOTO CIIOEBOr0 OpTa IO MOYBE PYJHOIO Tejia TYHMUKOBBIM 3a00eM Ha
BCIO JUIMHY CJI0s cedeHreM 4x3.5 M°. BbleMKa CII0eB OCYIIECTBISETCS CBEPXY BHHU3
O]l UICKYCCTBEHHO CO3/IaHHOM KPOBJIEM U3 MPOYHOU 3aKIago4Hor cMmecu. [Ipu sTon
CHUCTEME BEJIMUMHA MPOJIETA CIOEB HE 3aBUCHUT OT YCTOMYMBOCTU PYJHOI'O MACCHBA,
a oTpeeNsieTCsl MPOYHOCTHIO 3aKJIAJIKK (ITeCUYaHHO-TIIEMEHTHBIN pacTBOp Mapku 100,
MIPOYHOCTH KOTOPOTO MPHU CKATUU B BozpacTe 6 MecsiieB 10 MIla).

CxeMa pa3BUTHsI OYUCTHBIX PaOOT CIIOSIMU CBEPXY BHH3 B CEKIIUH
npuBezeHa Ha puc.10.
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Puc. 10. Cxema pa3BHUTHS OYUCTHBIX PAOOT B CEKIIMH CIOSIMU CBEPXY BHU3.

[lepBas cragusi OYUCTHBIX pabOT HAYMHACTCS C MPOXOJAKHU 3aIIUTHOTO CJIOS
(mepeKphITUSI) TPOBOJAUTCS y KPOBIM OTpabaTHIBAEMOTO pPYIHOTO Tela ¢
OTIEPEKEHUEM TI0 OTHOIICHHUIO K OTPadaThIBAEMBIM OCHOBHBIM CJIOSIM M COCTaBJISET
He Oouiee 40 M.

TexHOOTHS BBIEMKH 3aIllUTHOTO CJIOS IMapaMeTpaMyd 3x8 M. COCTOUT B
MPOBEICHUH Pa3pe3HOr0 IITpeKka cedeHneM 3x4 M. O TpaHHIle CEKIUU C
MTOCJICTYIOIIUM €TO PACIIUPEHUH 10 8 M. B JIBE CTAIUH.

Bropast cramusi orpaboTKH CIOEB IMOJ HCKYCCTBEHHOH KpOBIEH OOBIYHO
MPOUCXOAUT TIO CXEMe IMOYBOYCTYMHOTo 3a0os. IlpoBoauTcs paspe3HON MITpek
ceueHneM 4x3,5 M. MOA 3alUTHBIM CIIOEM [0 TPAaHWIIE CEKIUH, a 3areM
pa30ypuBaeTCs BeepoM MIMypoB Ha TIIyouHy 3x4 M. (cM. puc. 5).



OCHOBHOM HEJOCTATOK CHUCTEMBI C HUCXOJSAUINM HOPSIKOM BBIEMKHU CJIOEB
[0 CPaBHEHHIO C BOCXOISIIMM - YIOpPOKaHUE JOObIUM pPyIbl B CIEACTBUH
OpUMeHeHHus Oosiee NPOYHOW 3aKajKH (TOBBILACTCA PACXOA JOPOrOCTOALIETO
[IEMEHTA), a TAKXKE YBEJIWYCHUE JMHEWHOTO KOX(p(UIIMEHTa 3a CYET MPOBEACHUS
Pa3pe3HbIX MITPEKOB MO KAKAOMY CIIOIO.

Konctpyupyst cucremy pa3paOOTKd, BBIOMpaeM CIEAYIOIIKME MapaMeTphl
HOJTrOTOBUTENILHO-HAPE3HBIX BBIPAOOTOK:

Ta6muma 22. [Tapamerpsr bBP

YaenbHbI pacxon

6ypenusi, m/m> 45
YaenbHbi 3apsg BB,

kr/m> ,49
JIHC,m 9
3ameaneHue, C. ,01
CpenHuin gnameTp Kycka,

M ,14
Herabaput 4
Kon-Bo oTGmMBaemowm

pyAbl, T 20

CyMMmapHasi JyiHa CKBa)UH B CIIOE€ COCTaBIsAET = 3229 M.

KonuyectBo BB HeoO6xoauMoro it OTOOMKH OJHOTO CJIOSI COCTaBIIsET =
3629 kr.

JHloctaBka oOTOWMTON pyAHOW MAacChl, COIJIACHO CHEIUAIbHOM 4YacTH,
npousogutcst CIO tuma TORO 400 E no pyaocmyckoB, pacrofioKeHHBIX B CAMUX
JIEHTaX, 4epe3 Kaxaple 16 M, B KPECT MPOCTUPAHUA, TO €CTh OAUH PYAOCIYCK Ha JIBE
nenThl. [TpousBogurensuocts CI1O paBua 150 1/4ac.

3aKJIaIouHbId  MaTtepuanl MOJACTCS €  BEHTWISIHMOHHO-3aKJIaJ0YHOTO
rOpU30HTa, uepe3 MNPOOypEeHHBbIE CKBAXKHUHBI, guaMeTpoM 150 Mm. CKBaXUHBI
npoOypeHbl 4depe3 kaxiabie 40 M, JaHHOE pPACCTOSHUE MPUHATO W3 YCJIOBHUUI
pacTekaHus 3aKjIagoyHoOM cmecu. llepen mnomaded 3akiIaovyHOM CMECHM Ha
COOTBETCTBYIOIIUX BBIPAOOTKAX CTABSATCS MEPEMBIUKH.

OCHOBHBIMH TpeOOBaHUSAMH K 3aKJIaJIOYHOMY MACCHUBY KaK CpPEICTBY
YIPABJICHHS TOPHBIM JIABJICHUEM — COXPAHEHUE YCTOMYUBOCTH MIPU €T0 OOHAKEHUH.
YceroiunBOCTh  3aKMaJKH B OOHAXKEHUSIX OINPEACNSIeTCS €€ TEXHUYECKON
MPOYHOCTHIO, CHOCOOHOW  MPOTHUBOCTOSATH  BO3JCUCTBUIO  CTATUYECKUX H
JTUHAMUYECKUX HArpy30K.

B coOTBEeTCTBUU C TEXHOJOTMYECKUMHU TPEOOBAHUSIMU BCE 3aKIaJO4YHbIC
CMECH pa3AeisiioTCs MO0 NMPOYHOCTH Ha mMapku: M-10, M-20, M-30, M-40, M-60, M-
80, M-100.

ITocne 3atBepaeBaHMs 3aKjIaJOYHONM CMECH HAYMHAIOT OTPAOOTKY HUKHEU
JICHTBI.
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OTKaTOoOuHBLIK WTPeK

MNaHe AbHbBILM WTPeK

Ceowmka

BeHTUAAWLMOHHBLIM BOCCT aoLLA
ANaroHANbLHBIFT YK /OH

3cesabl HA cou

Pugocmuck

MNoakPOBEe AbHbLIKM C/AOM
OuucTHOM chnom

10, BeHTUAAULMOHHO—3AK /MO 40UHBIF WTPeK

BE’HT\/\/‘\QH,MOHHO*SOK/TO,QOLH—H:HZ IK/T10OH

12, CoeagmHMTE MbHBIM WTPEeK

Pucynox 11. CnoeBasi cucteMa pa3paboTKu ¢ HU3XOSAIIUM OPSAIKOM BBIEMKH CJIOEB



Ta6muna 23. bamadc pyasl 1 pyHO#N Macchl

lMnoTtHocT | banaHcos Koadhpuy,
Konu- b, ble Koadp- U3Bne- NeHT HobbiTas
N3MEHEHU
4YeCcTBO CeveHvie, M° OnvHa, M O6béM, M° ™ 3anachbl, T| duumneHT | Kaemble A pygHas
n3BneyeH
Buabl ropHbix paboT no pyae [obuwee no pyoe [o6was no pyae [o6wwun ns 3anachl, T| kadectBa | macca, T
"OpHO-NOAroToBUTENBHbLIE PAbOTHI
OTKaTOYHbIN LUITPEK 2 0 12 0 120 0 2880 3 0 0 8640
BeHTunsaumoHHo-3aknagoy 2 0 12 0 120 0 2880 3 0 0 8640
BeHTnsaymoHHo-3aknagoy 2 0 12 0 150 0 3600 3 0 0 10800
OvaroHanbHbIN YKNOH 2 12 12 90 90 1080 2160 3,5 3780 0,95 3591 0,98 3664,286
CoeanHnNTENbHbIN LUITPEK 1 0 12 0 150 0 1800 3 0 0 0 0 5400
Uroro TP 1080 13320 3780 3591 37144,29
HapesHble paboThl
Pynocnyck 10 4 4 21 41 84 1640 3,5 294 0,95 279,3 0,98 285
BeHT.-BOCCTaOLLINN 4 4 4 21 60 84 960 3,5 294 0,95 279,3 0,98 285
MaHenbHbIV WITPEK 1 12 12 120 120 1440 1440 3,5 5040 0,95 4788 0,98 4885,714
3ae3abl Ha crou 3 12 12 120 120 1440 4320 3,5 5040 0,95 4788 0,98 4885,714
Wtoro HP 535 3048 8360 10668 10134,6 10341,43
OuuncTHble paboThl
OuucTtHOM cnou | 310872 310872 3,5 1088052 0,95 1033649 0,98 1054744
Bcero no BeleMOYHOW eanHuLe 315000 332552 0,95 1047375 0,95 1102230




Pacuem ocrhosnvix mexnuxo-skoHomuyeckux nokazameleu
cucmem paspabomku

CpaBHeHUE BBIOpaHHBIX CHUCTEM OTpaOOTKU OyAeT MPOU3BEICHO

IIOCTaTeMHO,

pacCunTaHa y4aCTKOBasiA ce0EeCTONMOCTh OI[HOﬁ TOHHBI ,HO6BITOﬁ

pyabl. OKOHYATEIbHBIN BBIBOJ O 1I€JI€CO00Pa3HOCTH MPUMEHEHUS TOM WM MHOM
CUCTEeMBI pa3paboTKu OyAeT ciellaH Ha OCHOBE YMCTOW MPUOBLIH, MOTYyYaeMOu C
OJIHOM TOHHBI IOralIa€MbIX OATaHCOBBIX 3aI1ACOB.

OcHogHble mexHUuKo-dKOHOMUYecKue nokazamenu 0Jisi CRAOWHOU
Cl10€601l CUCHeMbl pa3pa60m;<u C KOM6MHMp08aHHblM I’ZOP}ZOKOM 6bleMKU
cloees

Tabnuua 24. BcnomoratenbHble MaTepUaIbl

Hopma LleHa, Cyma
pacxogaa, O61bEM CymmapHbIn pacxonos,
HanmeHoBaHne maTtepuana ea/m paboT pacxop pyb/ep. pyo.
Matepuan pacxogyetcs Ha 1 M~ 6anaHCOBbIX 3anacoB, NorallaemMbiX COGCTBEHHO OYUCTHBIMU
paboTamu
BB rpanynur, kr 1,62 315000 510300 19,78 10093734
OnekTpoaeToHaTop, WT/psg 0,03 315000 9450 23,55 222547,5
CUHB, wt/m 0,5 315000 157500 53,46 8419950
OneKTpuyeckne nposoga 5 315000 1575000 15 2362500
MaTepwan pacxogyeTcs Ha 1 M wnypa
Cranb byposas, wt/1000m 1,5 331247,52 496871,3 184 91424315,5
KopoHku, kr/1000m 0,015 331247,52 4968,713 1960 9738677,09
Martepuan pacxogyetcs Ha 1 m> pyaHoOW Macchl
LnHa Ha BOOMER 50 329152 200 7500 1500000
3aknagka, M° 1 329152 329152 1500 493728000
LvHa Ha TORO 400 E 1 329152 200 10000 2000000
LnHa Ha CHARMEC 107C 1 329152 200 7500 1500000
LvHa Ha UTILIFT-607 1 329152 200 7500 1500000
WToro 622489724
[Mpoyne Hey4TEHHbIE 10% 62248972,4
Bcero 684738697




Tabnuna 25. DHeprust Ha TEXHOJOTHYECKUE LU

Hopma Bpems Cymma
pacxoga, | BbinonHeHus | CymmapHbii | LleHa, pacxofos,
MoTpebuTenu en/M paboTt, 4 pacxopn pyb/epn. py6.
TexHnyeckas Boga
BOOMER, n | 100 | 3204 | 320400 [ 10 | 3204000
OneKkTpoaHeprus
BOOMER, kBT | 58 | 3204 | 185832 | 3 | 557496
["oproye-cmasouHble MaTepmansl
BOOMER, n 25 3204 80100 25 2002500
TORO 400 E, n 50 3204 160200 25 4005000
CHARMEC 107C, n 25 3204 80100 25 2002500
UTILIFT-607, n 40 3204 128160 25 3204000
Wtoro 14975496
[poyne Hey4YTEHHbIE 10% 1497549,6
Bcero 16473045,6
Ta6nuna 26. OcHoBHAas 3apaboTHAs TIaTa
3ap/nnaTta
Hopma O6bEémM | TpynooémkocTb, | TapudHas no
BpEMEHM, pabot yen-y CTaBkKa, TapUHbIM
cTaBKam,
Mpoueccol yen-y py6/4 pyo.
HocTaBka, norpyska 0,025 1068750 26718,75 55 1469531,25
BypeHue 0,29 332552 96440,08 50 4822004
3apspkaHue, B3pbiBaHME 0,022 332552 7316,144 45 329226,48
UTtoro 6620761,73
[Mpoyne Hey4YTEHHbIE 10% 662076,173
Bcero 7282837,9
Honnata 3a paboTy HOYbIO 40% 10195973,1
Mpemus 30% 13254765
WToro ¢ gonnatamm 30733576
PanoHHbIN KOad-T 1,8 55320436,7
CeBepHbI KO3(-T 1,8 99576786,1
Bcero no ocHoBHoI 3apaboTHon nnate ¢ koadpduumeHTom O, 99576786,1

OddexTuBHBIN PoHA pabodyero BpeMEHHU B TAKOM ClTy4yae cocTapiser 218.
[TpousBoauTENHHOCTE TpyJa 3a00MHOTO padoyero 8,56 T/cMeHy.




Tabmuia 27. AMopTuzaius 000py0BaHUS

Bpems Hopma
lopgoBas Hopma paboThl OTUYUCNEHUN
Ha CTonmocTb Cymma
amMopTu3auunoHHbIX | obopyaoBaHus | BbleMOYHyo | obopyanoBaHus, | pacxodos,
Ob6opygoBaHune oTYUCnEeHNn, % B 6rioke, net | egnHuuy, % py6. py6.
SOLO 20 0,5 10 14480000 1448000
TORO 400 E 20 0,5 10 9000000 900000
CHARMEC 107C 20 0,5 10 8292133 829213,3
UTILIFT-607 20 0,5 10 8056033 805603,3
UTtoro 3982816,6
lMpoyne Hey4TEHHbIE 10% 398281,66
Bcero 4381098,26
Tabnuua 28. 3aTpathl Ha BRIPAaOOTKH
Cymma
CToumocTb, | pacxonos,
BblpaboTku O6bEM, M py6/m py6.
"OpHO-NOAroTOBUTENBHBIE PabOThI
OTKaTOYHbIN LUTPEK 1200 2340 2808000
OTKaTOYHbIN KBEpLUnar 2880 2340 6739200
BeHTnsunoHHO-3aKknago4HbIN
YKITOH 2880 2340 6739200
Wtoro 16286400
HapesHble paboThbl
Pypocnyck 800 2340 1872000
BeHT.-BOCCTaOLWLMI 800 2340 1872000
CnoeBol opT 7200 2010 14472000
Ntoro 34502400




Tabnuna 29. Kanpkymsius npsMbIX 3aTpar 1o cucTeMe pa3padoTKu

Bcero
Crartbg 3atpaTr pyo. %

BcnomoraTensHble MmaTepuansl 684738696,5 | 89,91
OHeprvs Ha TEXHONOTMYECcKme Lenm 16473045,6 2,16
OcHoBHas 3apaboTHasa nnarta 7282837,903 0,96
[ononHntensHasa 3apaboTHasa nnarta 23450738,05 3,08
EnunHbIv coumanbHbid Hanor, 26% 25344275,9 3,33
AMOPTN3ALIMOHHbIE OTYUCTIEHUS 4311098 0,57
MToro no cobCTBEHHO OYNCTHBIM paboTam 761600692 100
3aTpaTtbl Ha Hape3Hble BbIpaboTKn 18216000
3aTtpaTbl Ha rOpHO-NOArOTOBUTENbHbIE
BblpaboTKM 16286400
Bcero 3atpar Ha 6ok 796 103 092
CebecTonmMocTb No cnucteme paspaboTku 744,891782

OcHogHble mexHUKO-OKOHOMUYeCcKue nokazamenu 0Jis CHIOWHOU C/I0eBOl
cucmemsl pa3pa60mku c GOCXOaﬂWMM I’lOp}ZaKOM 6blEMKU CllO€EB

Tabnuna 30. BcnomoratenbHble MaTepraibl

Hopma LleHa, Cyma
pacxoga, O61bEM CymmapHbIn pacxonos,
HanmeHoBaHve maTepuana en/m pabot pacxof pyb/ea. py6.
MaTepuan pacxoayeTcsi Ha 1 M® 6anaHCOBbIX 3aNacoB, NOraLlaeMbiX COBCTBEHHO OYUCTHBIMM
abotamu
BB rpaHynur, kr 1,62 315000 510300 19,78 10093734
AnekTpoaeToHaTop, WT/psag 0,03 315000 9450 23,55 222547,5
CUHB, wt/m 0,5 315000 157500 53,46 8419950
OnekTpunyeckue Nnposoga 5 315000 1575000 15 2362500
Matepwan pacxogyeTtcsa Ha 1 m wnypa
Cranb bypoBas, w1/1000m 15 335077,9 502616,88 184 92481505,92
KopoHku, kr/1000m 0,015 335077,9 5026,1688 1960 9851290,848
MaTtepwan pacxogyeTcs Ha 1 m> pyAHOW Macchl
LuHa Ha BOOMER 50 332552 200 7500 1500000
3aknagka, m* 1 332552 332552 1500 498828000
LuHa Ha TORO 400 E 1 332552 200 10000 2000000
LWvHa Ha CHARMEC 107C 1 332552 200 7500 1500000
LWwvHa Ha UTILIFT-607 1 332552 200 7500 1500000
Wtoro 628759528,3
[Mpoyne Hey4TEHHbIE 10% 62875952,83

Bcero

691635481,1




Tabnuna 31. DHeprust Ha TEXHOJOTHYECKUE LU

Hopma Bpewms Cymma
pacxoga, | BbinonHeHus | CymmapHbii | LieHa, pacxofos,
MoTpebutenu en/M paboTt, 4 pacxof pyb/epn. py6.
TexHnyeckas Boga
BOOMER, n | 100 | 3204 | 320400 | 10 | 3204000
OneKkTpoaHeprus
BOOMER, kBT I 3204 185832 | 3 | 557496
["optoye-cmasoyHble MaTepmansl
BOOMER, n 25 3204 80100 25 2002500
TORO 400 E, n 50 3204 160200 25 4005000
CHARMEC 107C, n 25 3204 80100 25 2002500
UTILIFT-607, n 40 3204 128160 25 3204000
Utoro 14975496
lMpoyne Hey4YTEHHbIE 10% 1497549,6
Bcero 16473045,6
Ta6nuna 32. OcHoBHAas 3apaboTHas TUIaTa
3ap/nnaTta
Hopma O6béM | TpymoémkocTtb, | TapudHas no
BpEMEHW, pabot yen-y CTaBka, TapUdHbIM
CTaBKam,
Mpoueccol yen-y py6/u pyo.
[ocTtaBka, norpyska 0,025 1175625 29390,625 55 1616484,375
BypeHue 0,29 362067,2 104999,49 50 5249974,4
3apskaHue, B3pbiBaHWe 0,022 362067,2 7965,4784 45 358446,528
WToro 7224905,303
[Mpoyne Hey4TéHHbIe 10% 722490,5303
Bcero 7947395,833
Honnata 3a paboty
HOYbIO 40% 11126354,17
Mpemus 30% 14464260,42
WToro ¢ gonnaramu | | 33538010,42
PanoHHbIN KOad-T 1,8 60368418,75
CeBepHbI KO3(-T 1,8 108663153,7

Bcero no ocHoBHo 3apaboTHoi nnate ¢ koadpduumeHTom Oy,

108663153,7

OddexTuBHBIN PoHA pabodyero BpeMEHH B TAKOM CiTydae cocTaBiser 218.

[IpousBoanTENBHOCTD TPYAa 3a00itHOTO pabouero 18,26 1/cmeny.




Ta6muma 33. AMopTuzaius 000pya0BaHUS

Bpems Hopma
[ogoBas Hopma paboThl OTYUCTIEHNI
Ha CtommocTb Cymma
aMopTU3aUNOHHBLIX | 06opyaoOBaHNS | BbIEMOYHYO | obopyooBaHus, | pacxonos,
O6opynoBaHue otymcneHnn, % B 6noke, net | eguHuuy, % pyo. pyo.
SOLO 20 0,5 10 14480000 1448000
TORO 400 E 20 0,5 10 9000000 900000
CHARMEC 107C 20 0,5 10 8292133 829213,3
UTILIFT-607 20 0,5 10 8056033 805603,3
WTtoro 3982816,6
lMpoyne Hey4TEHHbIE | 10% 398281,66
Bcero 4381098,26
Tab6nuua 34. 3aTparsl Ha BEIPaOOTKU
Cymma
CtoumocTb, | PACXOA0B,
BbipaboTku O6béM, M py6/m py6.
"OpHO-NOAroTOBUTENBHbIE PaboThI
OTKaTOYHbIN LUTPEK 2880 2340 6739200
BeHTUNsALMOHHO-3aKNafouHbIN LUTPEK 2880 2340 6739200
BeHTUnsaunoHHo-3aknagouHbIN LUTPEK-
YKIOH 3600 2340 8424000
AdnaroHanbHbIV YKNOH 2160 2340 5054400
CoeNHUTENbHbIN LUTPEK 1800 2340 4212000
UTtoro 31168800
HapesHble paboThl
Pypocnyck 1640 2340 3837600
BeHT.-BOCCTaOWNI 960 2010 1929600
[MaHenbHbIV WITPEK 1140 2340 2667600
3ae3pbl Ha croun 4320 2340 10108800
UTtoro 49712400
Tabnuua 35. Kanbkynsauus npsMbIX 3aTpaT 1o cucTeMe pa3paboTKu
Bcero
Crartbg 3aTpaTr pyo. %
BcrnomoraTtesnibHble MaTepuarnsbl 691635481,1 | 81,43
OHEpPIrnsi Ha TEXHOOTMYECKUe Lenu 16473045,6 1,94
OcHoBHag 3apaboTHaga nnarta 97198894 11,44
HononHutensHasa 3apaboTHas nnarta 11464260 1,35
EanHbin coumanbHbi Hanor, 26% 28252420,04 3,33
AMOPTN3aLMOHHbIE OTYUCIIEHUSA 4311098 0,51




MToro no cobCcTBEHHO OYNCTHBIM paboTam 849335198,7 100
3arpatbl Ha Hape3Hble BbIpaboTkK 18216000

3aTtpaTtbl Ha rOpHO-MOArOTOBUTESbHbIE

BbIpaboTKM 16286400

Bcero 3atpar Ha 6ok 883 837 599

CebecTonmocTb Mo cucTeme paspaboTkm

826,9825485

Tabmuua 36. KanbKyianuus npsMbIX 3aTpar [0 CUcTeMaM pa3padoTKH

BapuaHThl
Cratbs sapar CnoeBas - Bocxogsauwas CnoeBas - HUcxogsLas
MNonHble % MNonHble %

BcnomoraTenbHble MmaTepuansl 684738696,5 89,91| 691635481,1 81,43
OHeprvs Ha TEXHONOTMYeCcKme Lenm 16473045,6 2,16 16473045,6 1,94
OcHoBHas 3apaboTHas nnarta 7282837,903 0,96 97198894 11,44
[ononHntenbHasa 3apaboTHas nnarta 23450738,05 3,08 11464260 1,35
EnunHbI coumanbHbii Hanor, 26 % 25344275,9 3,33 28252420,04 3,33
AMOPTN3aLMOHHbIE OTYUCTIEHUS 4311098 0,57 4311098 0,51
NToro no co6CTBEHHO OYUCTHBLIM
pabotam 761600692 100 849335198,7 100
3artpaTbl Ha Hape3Hble BbIpaboTku 18216000 18216000
3artpaTbl Ha rOpHO-NOArOTOBUTENbHbIE
BbIpabOTKK 16286400 16286400
Bcero 3atpart Ha 6rok 796 103 092 883 837 599
CebectonmocTb NoO cnucteme paspaboTku 744.8 826,9

W3 mpuBeneHHON BbIlIE TaOIUIBI BUJIHO, YTO CE0ECTOMMOCTH OJIHOM
TOHHBI JTOOBITOM PYIHON MacChl y CIIO€BOM CHUCTEMBI C BOCXOISIIUM TOPSIKOM
BBIEMKH CJIOEB Ha 82 pyOJjeil MEHbIIE, YeM y CIIOCBOM CHUCTEMBI C HUCXOISAIUM
MOPSIIKOM BBIEMKH CJIOCB.

Takum o00pa3oM, BHAHO, YTO II0 CE€OECTOMMOCTH OJIHOM TOHHBI
TOOBITON PYyAHOM MacChl BRIMTpAJia CJIOEBasi CUCTEMa C BOCXOJSIIUM ITOPSIKOM
BBIEMKH CJIOEB.

PaccuntaeM mpuOBUIL C OJHOM TOHHBI TOTANIAEMBIX OaTaHCOBBIX
3amnacoB 1o Gopmyiie:

,=001-¢-1{-K,-U-C,

rae /1, — npuObLIb ¢ OHOM TOHHBI NOTAIIEHHBIX 0aTaHCOBBIX 3aIacoB,
pyo/T; ¢ — coaepkaHHe MOJE3HOro KoMmnoHeHTa (2,5%), %; I] — ueHa 1 TOHHBI
Metaiia ocHoBHoro kommoneHnta (14000%), pyo/t; Ky — xoddduumeHt
n3pneueHus u3 Heap (0,99); U — xoapduieHT u3BieueHUs npu 00OTameHUH
(0,88); Cy — cebecTOMMOCTh OFHOM TOHHBI IOTAIIAEMBIX OAJIAHCOBBIX 3arlacoB,
pyo/T.

[TpuObLIL ¢ OMHOW TOHHBI TIOTANIAeMbIX OAJIAHCOBBIX 3aracoB IPHU
CJIOCBOM CHCTEME C BOCXOISAIIUM TOPSIKOM BBIEMKH CIIOCB:

I, =0,01-2,5-350000 -0,95-097 ~ 744 = 7319 pyc/x

[TpuObLIL ¢ OAHON TOHHBI OralIaeMbIX 0aJaHCOBBIX 3alacOB MIPH CIOEBOM
CUCTEME C HUCXOASAIIMM MOPSIKOM BBIEMKU CIIOEB:

11,=0,01-2,5-350000 -0,95-0,95-828 = 7070 py6/T



Takum 00pa3oM, BUAHO, YTO HAWMOOJBIIYI0 NPUOBLIL C OJHONH TOHHBI
0aJlaHCOBBIX 3alaCOB JAET CJIOEBAsi CUCTEMA C BOCXOJSIIMM MOPSAKOM BBIEMKHU
CJIOEB.

Bv1600.: oKOHYATENBHO NPUHMMAEM CIUIONIHYIO CJIOEBYIO CHCTEMY
pa3paboTKu C 3aKJIaJAKON BEIPA0OTAHHOTO MPOCTPAHCTBA M BOCXOISIINM MOPSIIKOM
BBIEMKH, KOTOpasi OTBEYAET BCEM MPEIbABISIEMBbIM TPEOOBAHUSIM U O0ECIIEUNBAET
MaKCHMaJIbHYIO IIPUOBUIb C OJIHOM TOHHBI IOTAIIa€MbIX OaJIaHCOBBIX 3aI1ACOB.

JlaHHBI ~BapuMaHT CHCTEMbI, MOXET OBbITb NIPUMEHHM Ha BCEM
MECTOPOKIACHUM, TaK KaK KOHCTPYKLHUS CHUCTEMBI IO3BOJISIET BECTU OTPAOOTKY
PYIHOTO Teja B JIIOOBIX TOPHO-TEOJIOTMUECKUX YCIOBHUSX.

2.5 CrieninanpHas 4acTh

3. DIIEKTpOMEXaHUYECKAsI YACTh
3.1. PynHuuHbIA TpaHCIOPT

PyaHWYHBINA TPaHCIOPT SIBJISIETCS 3aMBIKAIOLIUM 3JIEMEHTOM TEXHOJIOTUHU
NoOBIYM  TOJIE3HOrO0  HCKomaemoro. BpiOop Buzaa TpaHcmopra, Tuma
TPaHCIOPTHOM MAalIMHBI U [TApaMETPOB TPAHCIIOPTHBIX YCTAHOBOK, IIPOU3BOIUM
Ha  OCHOBE  TEXHMKO-DKOHOMHYECKOIO  CpPaBHEHHsS  BapUaHTOB  C
OpPUEHTHPOBAHHUEM Ha MUHUMAJbHYIO CE0ECTOMMOCTD TPAHCIIOPTUPOBKH.

Ha ocHOBE Ka4yeCTBEHHOIO aHaJIW3a M3 BCEX BO3MOXHBIX BHUJOB
TpaHCHOpTa ISl JAHHBIX TOPHO-TE€OJIOTHYECKUX M TOPHOTEXHUYECKUX YCIOBUHI
OTpa0OTKM  MECTOPOXKIEHUS KOHKYPUPYIOLIMMHU BapUaHTaMHU  SBIISIOTCA:
JJOKOMOTHMBHAsI OTKAaTKa M KOHBEUEPHBIN TPAHCIIOPT.

JUiss  mpoBeAeHUs aHalIM3a OMNpEeAeNieM IIUPUHY HPOECKTUPYEeMOM
BbIpaOoTKU. PaccmaTpuBaemM onHO-TIyTEBYIO BbIpaOOTKy. IIpu 3TOM mMpuHy
BBIPAOOTKH OIpPEIEIIsieM:

B=A+n+B+m,

rae A- mupHUHa IPUHUMAEMOro 000pYyI0BaHUS MM,

N- 3a30p CO CTOPOHBI KPEIIH, MM.;

M- 3a30p MEXKAY 00OPYJIOBAaHHEM MM;

B- cBOOOIHBII TIPOXOT, MM.

J{ns1 51eKTPOBO3HOM OTKATKH:

B =1350+1000+500 = 2850 mm
JI71s1 271eKTPOBO3HOM OTKATKA U KOHBEHEPHOI'0 TPAHCIOPTA:
B =1350+1500+700+700+200 = 4450 mm

Hcxons u3 mMpUHBI BBIPAOOTKM BUJHO, YTO CEUEHUE BBIPAOOTKHU MPHU
AJIEKTPOBO3HOM M KOHBEMEPHOM J0CTaBKe OyAET BBHIIIE, COOTBETCTBEHHO H
paboThl Ha MPOBEACHUE BBIPAOOTKH, €€ MojepkaHue OyaeT OOoJble, TaKkKe
ce0ecTOMMOCTh TOXe yBenuuuTcs. [IpM paccMOTpeHMHM STHUX BapUaHTOB IO
aMOpPTHU3allMi BUIHO, YTO CEOECTOMMOCTh aMOPTHM3AllMM BBIIIE y KOHBEHEpHOMH
JOCTaBKM, T.K. HOpMa AaMOPTU3ALMOHHBIX OTYUCIEHWM 3HAYUTEIBHO BBILLIE.
KpoMe Toro, xorma ux paccMaTpyuBaeM IO CTaThe ''MaTepualibl’', KOHBEHEPHBIN
TPAHCHOPT  IPOUTPHIBAET MO CEOECTOMMOCTH M3-3a OBICTPOrO M3HOCA JIEHTHI U €€



JIOpOTOBH3HBL. V3HOC JIEHTBI MPOUCXOAUT U3-3a a0Pa3UBHOCTU Py, a IOPOrOBHU3HA
JeHThl OOyCJOBJIEHAa MPUMEHEHHEM  CIeUHUabHbIX TUHOB JeHT. [lpu
pPacCMOTPEHMHM BapHaHTOB MO 3apabOTHOM IJIaTE€ BBIMIPHIBACT KOHBEWUEPHBIM
TPaHCIIOPT, H3-32 MaJoro uuciaa oOciayXuBaeMoro repconana. [Ipu stom
MOJIy4aeTcsl 3HAuMTEIbHAs SKOHOMHUSA 3apab0O0THOM IJIaThl, 3a CYET Yero
CHUXKaeTcsi cedecTouMocTh. [Ipu paccMOTpeHHH BapUaHTOB IO SHEPIETUYECKUM
3aTpaTaM BBIUTPHIBACT JJIEKTPOBO3HAS OTKATKa, TaK KakK IpU KOHBEHEPHOM
TPAHCIOPTE CO3JAETCS CUIIBHOE CONMPOTUBICHUE ABUKEHUIO M 3HEPreTUUECKUE
3aTpaThl YBEIMYHMBAIOTCS. YYHUTHIBasS O5TH (AKTOPhl MOXKHO CKa3aTh, YTO
AIIEKTPOBO3HASI OTKAaTKA BBIMTPBHIBAET IO CEOECTOMMOCTH, MO3TOMY B JAHHOM
CITy4ae IpUMEHSIEM €e.

JIJIsl OTKaTKu pPAacCMOTPUM TPUMEHEHHE KOHTAKTHBIX aKKyMYJISTOPHBIX
ANEKTPOBO30B. [IpyU 3TOM BBIMTPHIBAET KOHTAKTHBIA 3JIEKTPOBO3, TaK KakK €ro
MOIIIHOCTb BBIIIE, YEM Y aKKyMYJIITOPHOT'O JIEKTPOBO3a U CKOPOCTh ITEPEMELICHUS
HaMHOTO BbIlie. Kpome TOro, ce6ecTOMMOCTh KOHTAKTHBIX AJIEKTPOBO30B HIXKE,
YeM Yy aKKyMyJSITOpPHBIX. Tak Kak pyJabl HMEIOT 3HAYUTEIbHYIO TUIOTHOCTb
4,2T/M°, anst ee TPAHCIOPTHPOBKU HYXKHBI HAHGOJIEE MOIIHBIC SICKTPOBO3EL,
MO3TOMY MPUHUMAEM KOHTaKTHbIE 3JIeKTpoBO3bl K — 14M u Baronetku BI' — 4,5

[IpousBoguM  pacueT  DJIEKTPOBO3HOM  OTKaTKM  OT  OJioka K
KOMOMHUPOBAaHHOMY CKHIIO-KJIETEBOMY CTBOJNy. CpelnHss [JIMHAa OTKATKU
coctaBisier 1400M. Texnuueckne xapakTepuCTHKU 3iekTpoBo3za KP — 14M
npuBeAeHbI B Tadnuie 3.1.

OnpenernsieM KOJTMYECTBO BATOHETOK B COCTABE MPH MOABEME:

Z = [Px(1000*¢ — (Wo+W,+W,;+110xa))]/[(C.p,—
Crno) X (Wo+W,+W;+110xa)],

rae P — cuenHol Bec aeKkTpoBo3a, paBeH 14 T;

¢ — koadurment cuerieHus, paset 0,2 ... 0,23;

W, — ynenpHOE XOJOBOE CONMPOTUBICHWE JIBUKEHUS BAroOHETKU IIPHU
paaunyce 3akpyrienus 20 M, paBHO 8 KI/T;

W, — 1omomHUTENBHOE YACIbHOE COMPOTUBIICHUE IBUKEHUIO BATOHETKU
npu paguyce 3akpyraenus 20m (W, = 8), kr/T;

Wi — conpoTuBicHre peodIagaroIeMy YKIOHY, paBHO 3 KI/T;

110xa — ynenbHOE TUHAMHUYECKOE CONPOTUBIICHUE;

a — myckoBoe yckopenue, 0,04 kr/t;

Ciurp — IIOJIE3HBIN IPY3 BATOHETKH.

Cizp = (VXKxp)/K,
Ciep = (4,5%0,9%4,2)/1,6 = 10,6m

rae K — xoaddunuent 3anonnenus, 0,9;

vy — 0OBEMHBIIT BEC PY/IBI B MACCHBE, T/M°,

K, — koappunuent paspsixiaenus, 1,6;

Cimo — MEpTBBIHN BEC BaroHETKH, 3,85T.

Z= [14%(1000x0,2—(8+8+3+110x0,04))]/[(10,6—
3,85)%(8+8+3+110x0,04)]=15



[IpoBepka KonMuecTBAa BaroHOB NPU TOPMOXKEHHMHM COCTaBa Ha
npeo0Ia1aonieM YKIOHE.
Topmo3Has cuia 31€KTpOBO3a:
B, = 1000xPxbxy,
rjae y — kodphuuueHT TpeHus koaoaok, 0,18/0,2;
b — xoadpurireHT HaXxkaTHsi TOPMO3HBIX KOJIOMIOK, 0,7;
B.=1000x14x%0,7%0,19 = 1862 ke
VY nenbHOE TOPMO3HOE YCUIIME COCTABUT:
f,= BK/[P+q ><(Cmo"'cmep)],
f.=1862/[14+15%(3,85+10,6)] = 8,06 ke/m
TopMO3HOM IIyTh COCTaBHUT:
Eqn = (1000%V2,,)/[2%qx (Weem Wi+, )],
En = (1000x3,5%)/[2%9,8%(4-3+8,06)] = 65,1 m
rac ch- CKOPOCTH B Ha4aJIC TOPMOKEHHS, paBHA CKOPOCTU 4YaCOBOT'O PEKMMaA 3JICKTPOBO3a.
[Io ycioBusAM TOPMOXKEHHMSI COCTaB M3 |5 BaroHETOK HE MNPOXOJIUT,
MIPUHUMAEM 8 BarOHETOK, TOT/IA:
fo=1862/[14+8%(3,85+10,6)] = 14,5 xo/m
En= (1000%3,5%)/[2%9,8%(4-3+14,5)] = 40 m
OmnpenensieM MOTpeOHOE YMCIIO JIEKTPOBO30B M BaroHetok. OmpezenseM
CMEHHYIO TPOU3BOIUTENHLHOCTh OTKATKU C y4€TOM HEPABHOMEPHOM JTOOBIUM:
ACM — Azod/ (NOHX NCM)X chs
A, =4000000/(365%3)%0,85 = 4298 m
Yucno pencoB B CMEHY ISl OTKATKU PYAbl COCTABUT:
Np = A./Qp,
N, =4298/84,8 = 50 peiicos
Qn=2ZX%G,
Qn=8%10,6=84,8m
Bpewms peiica cocTaBiserT:
tp = tee + tpa32 + tMaH + t3a2pi
rae 1, — BpeMs IBUKEHUS,
tye = (2%1400)/160 = 17,5 mun
rae Uy, — BpeMs pasrpy3ku paBHO 6,7(BpeMs pasrpysku 1 Barona S0cexk.);
tyan — BpPEMS MAHEBPOB U 33/IEPKEK, paBHO 15 MUH.;
tsarp — BPEMSI 3aTPY3KH.
=N X[(0,9%V)/(0,85%Q.) X(1+0,93%7,%Qu (t,, 0,01 XX ,) yp+(0,3%(n, -
D))
rae N — KOJIUYECTBO BarOHETOK;
V — eMKOCTb BaroHeTkw, 4,5 M3,
Yx — HaChIIIHAsl Macca pynpl, 4,2 T /M3
t.; — YAeIbHBIC 3aTpaThl BPEMEHU Ha JIMKBUIAIUIO 3aBUCaHuy pybl , 0,08
MUH/M?;
t,,— Y/ICTTbHBIC 3aTpaThl BpDEMEH! Ha APOOIICHHE HETabapyuTOB, MUH.
Dty = 87 mun/™v>.

t,..=8%[(0,9%4,5)/(0,85%6,7)x(1+0,93%4,2x(0,08+0,01x87)/3,8+(0,3% (8—

1)/8))]=23



Bpewms peica cocTaBur:
ty=6,7+175+15+23 = 62,2 mun
Uucno percoB 2IEKTPOBO3a B CMEHY:
N, = (TcxKc)/t,,
N, = (420x0,89)/62,2 = 6

rae K. — koapduiment cHmkeHus: Iporu3BOAUTETLHOCTH TI0

OpraHU3alMOHHBIM U TEXHUYECKUM IprirHaM, 0,85.

KonuyecTBo 37€KTpOBO30B JIs1 IEPEBO3KHU PYAbL:

N, = 4298/(84,8x6) = 9 wum

CnucoYHBIH MapK 3JIEKTPOBO30B:

Nee = M, XKp!
Nee = 9%x1,25 =11 wum

OO611ee ynciao BaroHETOK:

N@ = N33xN66'al
N, = 6x8 =48 wm
HNuBeHTapHbIi ITapK BarOHETOK:
Ny = pr N,
Ny = 1,25 %48 = 600 wm

Jliist onpenienienrs ce0ECTOMMOCTH TPAHCIOPTAa PacyeT BEJEM MO CTaThsM:
3apaboTHas IUIaTa, PHEPrHs, aMopTU3alysa. Tak Kak pacdeT BEIETCS Ha CMEHHYIO
n00bIuy, TpuHUMaeM Mo cratbe '"MmMarepuansl" 10% oTuuciaeHuid ot oOIIeH
cyMmMBbI 3atpar. Pacuer no crathbe 3apaboTHas 1iata BeAercs mo ydactky BIIT, roe
MOXKHO BBIJICNIUTh TPHU CHOYKObI: JBWXEHUs, TAru, mnyteud. Jlis pacuera
NPUHUMAEM & YeJIOBEK, U3 HUX 4 MAIMHKUCTOB 3JIEKTPOBO3a, 3 MyTEBbIX padoumx, 1
pabouunii OpoKKAa.

JInst TpaHCTIOPTUPOBAHKS TOPHOM MacChl MPUHUMAEM BaroHeTku tuna BI'.
[Ipn 5TOM OTHaeM MOPEANOYTEHHE BArOHETKAM C IIIYXMM Ky30BOM H3-3a HX
HU3KOM ctouMocTd. Kpome Toro mpu AaHHOHM TOJI0BOM MPOU3BOAMTENBHOCTH 4
MJIH.T ¥ JUIiHE oTKaTku 6ojee 500 M., B JaHHOM CiTyyae MPUHUMAEM BarOHETKY C
IIyXHM Ky30BoM BI'—4,5. emxoctsio 4,5 M°. 3arpyska pyasl B BaroHETKH
MPOU3BOJIUTCS B OTKATOYHBIX KBEPILIArax OCYIIECTBISETCS C MPUMEHEHHEM
JIFOKOBBIX YCTPOMCTB AJIsI KPYITHOKYCKOBOM pyabl (pa3mep kycka 500x500Mm?2),
000OpYZIOBaHHBIX CEKTOPHBIM 3aTBOPOM U BHOposieHTOH. PasrpyxkarTcs ¢
noMmomibto  onpokuaeiBatenen  OKD  2.4,5-750A, OKD 4,5-750 B
aBTOMATHYECKOM U PYYHOM PEKUMAX.

[Ipu morpy3ke M pa3rpy3ke BaroHETOK B JaHHOM Ciy4yae 3aHsIT OJIUH
YeJIOBEK — MAIIMHUCT JJIGKTPOBO3a,  UYTO MCKIIOYACT MPUCYTCTBUE TPH
BBINIOJIHEHUHM 3TUX paboT Oousblllero uwuciaa paboyux U YMEHBUIUTh
ce0eCTOMMOCTb TPAHCIIOPTUPOBKH.

XapakTepruCTUKa TOPHOU MacChI:

1) HacwImTHOM Bec pyasl 4,2 T/M°;

2) HaCBITITHOM BeC MOpoIbI 2,5 T/M;

3) kyckoBatocTh pyAsl 10 500 MM, mopobl A0 500 mMm.

VYcnoBust NpOEKTUPOBAHUSA OTKATKH:



Kones 900 mwMm, penbebl P33, munumanbubiii paauyc 20 M, ykiaoH 3% B
CTOPOHY CKHIIOBOTO CTBOJIa. B X0/e pacuera ornpenesieHo KOJIMYeCTBO BarOHETOK U
AIIEKTPOBO30B, TIOJE3HBI Tpy3 BaroHeTKH, YHCIO pEHcOB B CMEHY,
HPOM3BOAUTENHHOCTD OTKATKH.

Opranu3anus IBUKEHUS MOE3/10B.

JIns NaHHBIX YCIIOBUM IPUHAMAEM OJHO3BEHHYIO OTKATKy. JIBHMyKEeHmHe
MOE3/I0B JIOJDKHO TIPOU3BOAMTHCS MO TrpaduKy, YBsI3aHHOMY C paboToit
Y4aCTKOB, CMEKHBIX 3BE€HBEB TPAHCIOPTA M IOABEMA. MapuipyT Kaxkaoro
0€31a, OTIPABJIAIOIErOCd U3 OKOJOCTBOJIBHOIO JABOPA, YCTAHABIMBACT
nucneryep. JIBWKeHHME TOE370B JOKHO oOecreuynBaTh IJIAHOBYIO U
paBHOMEpPHYIO pabOTy OTKaTK{, COIVIaCOBaHHYI0 C paboToil moabema u
JIOCTAaBKH, U YCTPAHATh BO3MOXKHBIE MPOCTOM M HEOPraHW30BaHHOCTh B padboTe
JIOKOMOTHUBOB.

Opranuzanus BIIT.

[Ton3emMHBIN TPaHCHIOPT IIAXTHI B aAIMUHUCTPATUBHOM OTHOILIEHUU
O00BEIMHEH B YyYaCTOK BHYTPHILIAXTHOT'O TPAHCIIOPTA, BO3TJIaBIISIEMbIH
HauanpHUKOM ydyacTka BIIT. Ciyx0a ABM>KEHUS BEET OpraHU3aluio
JBUKEHUSI TPYKEHBIX U TOPOKHSAKOBBIX COCTABOB IO OTKATOYHBIM
BbIpa0OTKaM, a TakK k€ Ha IOBEPXHOCTH ILIAXThl, U 00eCNeYnBaET HATHUUNE
MOPO’KHSAKA Ha MOTPY304YHBIX MYHKTaX U OecriepeOOoiHYyI0 BBIBO3KY I'Py30B IO
YTBEPKJIEHHOMY rpad UKy, a Tak *e o0ecreuynBaeT 0€301acHOCTh padoT B
MYHKTaX MOTPY3KH U Pa3rpy3Ky U MPH JBUKCHUH JIEKTPOBO3HBIX COCTABOB.

Pacuér cebecTronmMocTr TpaHciopTa npeacTasiieH B Tabdm. 3.1.2.-3.1.4.

3apaboTHas 1uiata

Tabnuya 49.
Kon-Bo |Bpemsi |Paspsn |YacoBas |Cymma, pyo
[Ipodeccus YeJloBeK [paboThl TapugHast
MarmHwct. 6 7 5 45,74 1921,08
[TyreBble paboune. 3 7 3 24,27 509,67

PaGoumne ciryx0bl. 1 7 4 39,58 277,06




Homnara 3a Hounble (20%) 541,56
[Tpemuanbabie (30%) 812,34
Paitonnsrii koadduiment (80%) 2166,25
Cesepnprit ko3 durmeHT (80%) 2166,25
HUTOIO 8394,21
DHeprus
Tabauya 50.
O6opynoBaHue. Komn-Bo, | Pacxon sueprum, | Llenaen., | Ctoumocts, pyo
TIT kB1/4 pyo
Onextporos K- 14M 9 180 0,26 2948,4
OK?D 4,5-750 3 160 0,26 873,6
UTOIO 3822
AmopTu3zanus
Tabsmuiza 51.
O6opynoBaHue Kon-Bo, | CtoumocTs €., Hopma CronmocTs,
iy pyo aMOpTH3ALIH pyo
OnextpoBo3 K-14M. 11 1100000 018 2574000
Baron BI™-4,5 60 50000 03 1620000
OKD 4,5-750 3 4600000 0,16 2208000

PacueT cebecTOMMOCTH TPaHCIIOPTUPOBKH

Con=C/Acs,
C. = 8394,21/4298 = 1,9 py6/m;
C,= C/A.n,
C, = 3822/4298 = 0,9 py6/m;




C,= C/A,,
C, = 6402000/4000000 = 1,6 py6/m;
Cos=C,u + C, + C,
Cos= 1,9+0,9+1,6 = 4,4 pyo/m.

3.2 Ilogrem

Bbp160p OCyIIEeCTBISETCS NCXOIS U3 TO0BOM TPOU3BOIUTEILHOCTH IIIAXTHI
U TJIyOMHBI CTBOJIa COTJIACHO ONTUMAJIbHOM 00yiacT mpumeHeHus. [ooBas
MIPOU3BOJIUTEIIBHOCTh PYJAHUKA COCTaBiIsAeT 2,7 MIH.T/ToJ, TiyouHa ctBoia 1300

M.

Bri6upaem tHi nogpeMHOro cocyaa u3 Tabauisl 3.6
Tabnuna 3.5 - O6nactu 3 PEeKTUBHOTO MPUMEHEHHUSI BEPTUKAIBHBIX MOHEMOB

Ciy6un Tunsl MOABEMOB B 3aBUCUMOCTH OT TOJIOBOM IPOM3BOAUTEIBHOCTH
a pYJIHUKA, MJIH.T/T

paszpabo | IO TUILY IOJABEMHBIX COCYI0B 10 TUITY MOIbEMHBIX MaIllUH
TKH, M |05 0,75 |1 1,25 (15(0510,75 |1 1,25 (1,5
250 K K K C cC (O |O O O O
500 K KC KC |[C cC (O |O O OM |OM
750 K KC C C cC (O |O oM M M
1000 KC KC C C CcC [O |OM |OM M M
1250 KC C C C cC [O |OM |M M M
1500 C C C C C (O |M M M M
K- kneresoit
C- cxumoBon
O- oIHOKaHATHBIN
M-MHOTrOKaHaTHBIN

[To qaHHBIM TAOIHITBEI MPUHUMAEM CKUIIOBOM MHOTOKAHATHBIN MOIBEM

3.2.1 OGocHOBaHME THIIOPA3Mepa MObEMHOTO COCY/IA.

YacoBasi MpOM3BOUTEIHLHOCTD MO IbeMa

C-4 15-2700
_ _z =737,7ml 3.36
Qv =Nt~ 30518 e (3.36)

rae C — koaddunment pesepsa nognrema (1,5 — 1,6); A —ronoBas
MIPOU3BOJMTEIILHOCTD MIAXThI, THIC.T/TOJ;

N — gncio pabouux aHel B roay; t —

YHCJIO YacOB pabOThl MOABEMHON YCTAHOBKHU B CYTKHU (IIPH TPEXCMEHHOMPEKUME




paboThI MO AOOBIYE U OJHOM WJIM JIBYX MOJBEMax MO OAHOMY CTBOJY — He Oojee
18 yacos.

BricoTa noabsema

H = H; + hyye + hy;=1300+20+20=1340m (3.37)

rae He,, — rmyOuna crBoa, M; h,,. — BbICOTa 3arpy3ku moabeMHoro cocynaa (15-20
s ckunoB; 0 - s kiereit), M; hy, - BeicoTa npuemHoro oynkepa (20-32 mpu
CKUIIOBOM moabeme; 15, 18 — st OnmpOKMIHBIX KIIETEH; il HEONMPOKUIHBIX
KJIETE — BbICOTA MPUEMHOM ITONIAAKUA WA SCTAKAIbI).

PanmonanbHast Macca rpy3a (T) 3a OJUH OAbEM

=(4-\/§+tn)-Qq _ (41340 +10)-737,7

Q 3600 3600 =321m (3.38)
rae t, — mays3a Ha 3arpy3Ky W pa3rpy3Ky MOJIBEMHBIX COCYNOB (TIpeIBapUTEILHO
MOKHO mpuHATh 10 — g ckunoB).Mcxoas U3 IMOJNy4eHHOH Macchl TIpysa
BBIOMpaeM

TUTIOpa3Mep ckura (cMm.tabnuiy 1).
Tabnuna 3.6 - TexHuyeckast XapaKTepUCTHKA CKHUIA JIJI1 BEPTUKAIBLHOTO MO IbeMa

I'pyzonogsemHocts, T | Macca, T
Bricora mpu | IlyTh
Tunopasmep
pyaa rnopoza pyaa | mopoga | pasrpyske, M | pasrpysku, M
3CH 15-2 35 20,5 33 [191 16,2 2,6

3.2.2 BpiOop kaHATOB U OpraHa HaBUBKHU JUIsi MHOTOKAHATHOTO IO IbEMa
MuHuManbHO HE00X0IMMas CyMMapHasi Macca 1 M Mo TbeMHBIX KaHATOB (KI/M):
U pacyeTe 1Mo nepeMeHHomy 3amacy npounoctd (H>600m)

Smxk = (M, + Q)*g,xZ, /s,
33-1000+32,1-1000-0,08-9,5

rJe m; — Macca o beMHOTO COCY/a, KT;

S - IpeAENbHO IOMYCTUMOE PA3PhIBHOE YCUJINE HA €UHUILY TUIOIIAAH
ceuenus kanara (1600-1700), MIIa;

=30xe/ m (3.39)

0, — YZIeJIbHOE JIaBJIeHHE, co3aaBaemMoe BecoMm 1 M kanara (0,08-0,1), MIla/m;
Zy — ko3 puIMeHT 3amaca MpOYHOCTH KaHata (Tadi. 2).

Ta6muma 3.7 - 3raueHus ko3P GUIIMEHTOB 3armaca IPOYHOCTH MTOABEMHBIX KAHATOB



[To mocrosuHomy | [To  mepemeHHOMYy  3amacy
[TogbeMHBIC YCTAHOBKK | 3amacy NpoYyHOCTH | mpouHoctu (H>600m)
Z Z0 Zmin
['py3oBbIC 7 9,5 45
MHOT'OKaHATHBIE
dakTrueckoe 3HaUYeHUE KOd(DPUITMEHTa CTATHYECKUX HATSOKCHUN KaHATOB
Ker(d) = (SmxxHo + mc + Q) / (SmxxHo + mc + 0,5xQ) <1,256
(30-1357 +33-1000 +32,1-1000) _118kH (3.40)
Ker(dp) = (301357 +33-1000 +0,5-321-1000)
JlmuHa oTBeca (M) MO IbEMHOI0 KaHaTa:
MIPY HAIMYUU XBOCTOBOTO KaHaTa
Ho =H + hyep + Nyery (3.41)

rae hye, — BeicoTa mepenoabema (EIIb §314), m; hyer, — ammaa netim (10-13) m.
Ho = 1340+7+10=1357 m

BricoTa mepemoapema AJIT MHOTOKAHATHBIX IMOABEMHBIX YCTAHOBOK BCEX THIIOB
JI0JKHA OBITh HE MEHEE 7 M M COCTOSITh U3 BBICOTHI CBOOOJHOIO MepenoabemMa He
MeHee 3 M U BBICOTHI JIJISl pa3MEIICHUs MPEAOXPAHUTENIBHBIX YCTPOUCTB.I/Ie hriep —
BeicoTa nepenoabemMa (EINb §314), m; hnetn — qyuna netnu (10-13) m.

. . 2
KBaaparypHblii TapaMeTp MHOTOKaHATHOM MaliiHbI (M)

nk-Dir.1 = 10°.0,5-Q-g-e-(Ker(db) + 1) / (AP-(Ker(d) — 1)) (3.42)
107°.0,5-9,8-32,1-1000-95- (118+1)

nkxDi’= (2-118-1)

IrJIe € — OTHOIICHHE IMaMeTpa MPUBOIHOTO IIIKKUBA U KaHaTa — 99;

g - yCKOpEHHe cBOOOIHOro BpeMeHH — 9,8 m/c’

AP — ynenpHOE naBieHue Ha (yTepOBKY MPUBOIHOTO MIKUBA JJIS MPSIEBHIX

kaHatoB — 2,0 MlIlIa, nist 3akpeIThix — 2,5 MIIa

Jlns onpenenienust TpeOyeMoro KOJIM4ecTBa MOABEMHBIX KAaHATOB HEOOXOMMO
KBaJpaTypHBIN MTapaMeTp ASTUTh Ha KBaJIpaT IUaMETpa CTAHIAPTHOTO Psija MAIllHH.
Ywciio kaHaTOB BEIOPAHHON MAITUHBI JOJDKHO OBITH OOJIBIIIE pAaCYCTHOTO 3HAYCHUS NK.

=911

nk =(nk*Dmrr?)/Dir® | D 2,1 225 1325 |47 5
nK 20,7 179 |8,6 4,12 3,64
Tabmuua 3.8 - MHOrokaHaTHele OIbEMHBIEC MAITUHEI
Tuno |Iupu | Kon- | Makcu | Makcumans | [lepega | CkopocTh Maxos
pasme | Ha BO MaJlbH | Has TOYHOE | MOAbEMA, oit
p HIKWB | HOJIbE | 0€ pPa3HOCTh quciIo | M/C MOMEHT
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a, M MHBIX | HaTSIKE | MEXKIY peaykr | MaIlH
KaHaT | HUE cTaTUYeCcKu | opa i e | Ges bl,
OB KaHara, | Mu pKT kHxM?
kH HATSKCHUS Y PEAYK
opo | Topa
MU KaHarTa, v
kH
7,35;
I111I- 10,5;
534 1 4 1450 350 115 14 |16 6250
Macca 1 M roJIOBHBIX KaHATOB.
mK = Smk / nk (3.43)

mk = 30/4=7.5 xr/m
Macca 1000 m kanata =7,5*1000=7500 kr
Tabnuua 3.9 - Beibop kanata

MapkupoBoUHast rpyrma, Mma (kre/mm®)
1372 (140)

[wnametp

KaHaTa, Macca  1000M | pasprisroe yemme, H e menee

KaHata, KT

MM CyMMapHOe BOEX | | AHATA B LETOM
IPOBOJIOK B KaHATE

44,5 7770 1080000 885000

Macca 1M XBocTOBOTr0 KaHarta (Kr/m)
MXB=SMmK/nXB (3.44)

KonuuecTBO XBOCTOBBIX KAHATOB NXB IMPUHHUMACTCA 2 nm 3

nxB=2

mxB =30/2=15 kr/m.
Macca 1000 m kargara =15*1000=15000

Ta6muna 3.10 - Beibop kanata

Jname

TP
KaHaTa

Macca
1000m
KaHara,

MapkupoBoUHast rpyrna, Ma (kre/mm®)

1372 (140) 1470 (150)

PaspeiBHOE ycrine, H He meHee




, MM KT
CyMMapH
CyMMapHOe
KaHaTa |0€ BCeEX | KaHaT
BCEX
B IIPOBOJIO | a B
MPOBOJIOK
IeJIoM | K B | meiaom
B KaHATE
KaHaTe
59,5 15050 2110000 379000 2260000 38200

3.2.3 [IpoBepka BEIOpaHHON MaIIMHBI

OTHOIIIEHHE TUaMETPOB MIPUBOJHOTO IIKMBA M KaHATa
Dmr.t / dk > e. (3.45)
Dur.1=5/(44,5/1000)=123,3 > 95

VY nenbHOE JaBiIeHuE KaHata Ha (DyTEPOBKY MPUBOJHOTO IIKMBA
DP = gx(2xmc+1,5xQ+(nkxmx+nxBxmxB)*H+nxBxmxB*20)/(Dur.TxdkXnk)
<2,0 MIIa (11)
AP =163*(2*33*1000+1,5*32,1*1000+(4*7770/1000+2*15050/1000)*1340+
15050*7770/1000*20)/(4*44,5*4)=1791,6

MakcumanbHoe cratndeckoe HaTshkeHue (H) B moapemMHbIX KaHaTax:
IIPpHU NKXMK > NXBXMXB

[1a=1791,6/1000=1,79 (3.45)
4*7770/1000=31,08 > 2*15050/1000=30,1
31,08 > 30,1

S1 = gx(mc + Q + nkxmk*xH+nxBxmxBx10) < COOTBETCTBYIOILIETO MapaMeTpa
MOJBEMHON MAIIUHBI
S1=9,8*(33*1000+32,1*1000+4*7770/1000*1340+2*15050/1000*10)

= 802062

H=802062/1000=802xH

MunumansHoe cTaTuyeckoe HaTsikeHue (H) B moabeMHbBIX KaHaTax:

IIPH NKXMK > NXBXMXB (3.46)
S2 = gx(mc + 0,5xQ + nxexmxex(H + 10))
$2=9,8*(33*1000+0,5*32,1*1000+2*7770/1000*(1340+10)= 640651
H=802062/1000=641xH

MakcumanbHasi pa3HOCTh cTaThyeckux HaTskeHui (H) kanaToB
Tmax = S1 — S2 < cooTBETCTBYIOLIETO MapamMeTpa MoAbEMHON MAIIMHbI



Tmax=654914-640651=161411,0 (3.47)
H=161411,0/1000=161,4 < 175xH

3HaueHue kod(pPuimenTa 3amnaca MPOYHOCTH KaHATA NIPU KpailHEM BEpXHEM
PaCIIOJIOKEHUU TPY>KEHOI'0 CKUIIa

Z0 = nkxQpasp / (gx(mc + Q)) > 9,5 (3.48)
Zo = 4*1080000/(9,8*(33*1000+32,1*1000))=12,2
12,2>9,5

rae Qpasp - CyMMapHO€E pa3pblBHOE YCHIIME BCEX IIPOBOJIOK B KaHarte, H

KoaddumuenT cratnuecknx HaTSHKEHU KaHATOB
Ker=S1/82<1,256 (3.49)
1,252< 1,256
3.2.4 Pacuer kormpa

Tabnuua 3.11 - DnexTpoaBuraTenu

Yacrora [Teperpyzounas MaxoBbIit
MONIHOCTB,
Tunopasmep BT BpaileHus, | cnocoonocts, | KIIJ | MmomeHT,
MHH Mmax/Mu kH M’
AK3-12-42-10 | 200 590 2,4 091 |2

dakTHuecKoe 3HaYeHNE MaKCUMAJIbHOM CKOPOCTH MOobeMa (M/C)
Vmax = pxDxnn / (60x1)
Vmax =3,14*5*200/(60*10,5)= 5 m/c

3.2.5 Bp100Op NpUBOJHOIO JIBUTATEIIS

OpuenTupoBoyHoe 3HaueHue 3¢pdexkTuBHONM MouHOocTH (KBT) mnpuBogHOTrO
JBUTATEJS IPU MTOABEME:
JIBYXCKHUITOBOM (JIBYXKJIETEBOM)
Pa(0) = 1,25xKxQxVmax / (100xhi) (3.50)
Pa(0) =1,25*1,15*32,1*1000*5/(100*0,97)=2378,5 kB

riae K — koo huimeHT maxTHIX COMPOTUBICHUH (171 KJIeTeBOro noabreMa — 1,2;
JUIs ckumoBoro — 1,15).

Tabnuua 3.12 -Tunopa3zmep 351€KTpOABUTATENS



[Ieperpy3ounas MaxoBblii
MoutHocTs, | HactoTta CIIOCOOHOCTb, MOMEHT,

Tunopaszmep | kBt BpAICHHUS, mue” | Mmax/Mu KIIJI | xH M’

[ToctostHHOTO

TOKA

beicTpoxonHbIe
I1173-12K | 1300 750 2 0,943 15,1
I1173-12K | 1300 750 2 0,943 15,1

OxoHYaTeNbHO BEIOMPAEM OBICTPOXOJHBIN IBUTaTEIb IOCTOSHHOIO TOKA

3.2.6 Bribop penykropa

OpueHTHUPOBOYHOE 3HAUEHUE Bpaiaroiero Momenta (Hxm) Ha TUXOXOTHOM Baity
penykropa
Mpen(o) = (8120xPuxhixIn / na — 0,03xGXDpo12%i / RO)*i (3.51)
Mpen(o) =(8120*1300*0,94*2/590-0,03*15,1*1000*10,5/(4/2))*10,5=573247,4
H*wm =573247,4/1000=573,25kH/m

rie PH — HOMHWHaJIBHAs MOIIHOCTH ABUTaTeNs. KBT; lH — meperpy3odnas
criocoOHocTh ABurarens; GXDpot2 — maxoBeiii MOMeHT aBuratensi, Hxm2; RO —
paanyc HaBUBKH, M. VICXO/1s1 M3 TTOJTyYCHHOTO 3HAYEHHUS BRIOMPACTCS CTAHIAPTHBIN
peaykrop 211J1-17

3.2.7 Pacuet pacxoaa 31EKTPUUYECKON IHEPTUU

Pacxon snextposnepruu (kBT1/4) 3a 01lMH LUK pabOTHI
Woukit = QxH / (360xhyct) (3.52)
Wuukn =(32,1*1340)/(360*0,6)= 198,9xB/u
rae hycr — KIT/ mogsemuo# ycranosku (0,55-0,65).
Pacxon snexrposneprun (kBT>u/T) 3a moabem 1T rpysa
Wit = Wnukn / Q (3.53)
Wit =198,9/32,1=6,2
OpHUEHTHUPOBOYHOE 3HAYEHHE T'OJI0BOTO pacxojia AIeKTposHeprun (kBrxu/romn) Ha
MOTbEM
Wr(0) = WITxA. (3.54)
Wr(0) =6,2*2700000=16729906,54 xB*u/rox
["otoBBIE 3aTpaThl HA AIEKTPOIHEPTHUIO
3rox =16729906,54 *1=16729906,54 py6
Car=1 (3.55)
CebecTouMocTh MoabEMA
C\c =16729906,54/2700000=6,19 py6/T (3.56)
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Puc.1 Cxema kompa

3.3 Bogootius
_Bri6op u 060cHOBaHME CXEMBI BOJIOOTINBA
Onpeodenenue npouzeooumenrbHOCmu Hacoca.
Q=2Qu-24/20 (3.57)
Q =250-24/20=300 m*/aac
rae XQH — CyMMapHbIil BOJIOIIPUTOK HA TOPU30HTE BOJOOTINBA, M>/4ac.
Opuenmupogounoe snauenue Hanopa nacoca H
H=Hr/nt, M (3.58)
H=1315/0,9=1460m



rae Hr — reonesnueckast BBICOTA, M;

Hr = Hec + Hu=5+1310=1315
HBc — BbicoTa BcackiBanusl, M (4-5); HH — BbicOTa HarHeTaHus1, paBHas
BEPTUKAJIBHOMY PACCTOSHUIO OT YPOBHS OCH HAcOCa J0 YPOBHs CIIMBA BOJIBI,
M(1310); nt — k.1.4. Tpyoonporoza (0,85-0,95).

[lo HaiineHHBIM 3Ha4YeHHSIM TOTPeOHOMN mpomsBoAuTensHOCTH Q M Hamopa
H Bb1OHMpaeTcst mpeaBapUTENbHO THIT U KOJIMYECTBO pabounx HacocoB. Ha rpaduk
00JacTd TPOMBILIUICHHOTO HCIIONb30BAHMS MIAXTHBIX CEKIMOHHBIX HACOCOB

HaHOCUTCS Touka ¢ koopauHatamu Q.. = 300 m /9w uw H'= 1460M. D10
COOTBETCTBYeT paboueir 30He HacocoB [[HC 300-910 u IHHC 300-1040.
[IpuanMaeM naBa Hacoca MO Hamopy, Bcero 2 Hacoc paboumx, 1 B pesepme, 1 B
pemonre. Hr=0,7-(H1+H2), m
Hr =0,7-(910+1040)=1365 m
TexHuyeckuil Hanop BRIOpAHHOTO Hacoca noxkeH Ha 5-10 % npesbimars Hr.
Heobxooumvlii 6nympennuii ouamemp HacHemamenbHo20 mpyoonposooa
d = (4-Q/ (3600-n-Cu))** (3.59)
d =(4-300/(3600-3,14-2))2=280mm
riae CH—CKOpPOCTh ABUKEHUS BOJIbI B HATHETATEIILHOM TPYOOTIPOBO/IE,
m/c (1,5- 2,5).

Tonwuna cmenku mpyo6onpogoda onpeoensiemcs no hopmyne
6 =0,01-H-d/(2,3-(c-6,5)-0,01-H)+1, mm (3.60)
6=0,01-1460-0,028/(2,3(140-6,5)-0,01-1460)=2mm
rJe 6 - gomyctuMoe Hanpsikerne, MH/m? (120-160).

Onpeoensiemcst HApYIHCHBLU Ouamemp mpyoonposood
daap=d + 20 (3.61)
duap =280+2-2=284 mm,
[TpuauMaeTcs TpyOOmpoBO C HAPYKHBIM JuameTpom 299 mm (TOCT 8732-58)
s 8b1OpanHo20 mpybonposooa onpeoensiemcs 6HympeHHUll ouamemp
du = dHap - 2:5, Mm (3.62)
du =299-2-2=295 MM,
Paccuumvisaemcs paxmuueckas ckopocmov 08uUdiCeHUsL 800bL 8 HACHEMAMETbHOM
mpybonposooe
Cu = 4-Q / (3600--d6?), M/cex (3.63)
Cu =4-300/(3600-3,14-0,295%)=1,22 m/cex
CxopocTh 10KHA OBITH B Tipenenax 1,5-2,5 m/cex.
Mowrocmb npueooHo2o snexmpoosuecameis
N = k-Q-ys-H / (3600-102-nn), (3.64)
N =1,15-300-1000-1460/(3600-102-77)=17,8
rae K — koaddunment pesepsa momrHoctH (1,1-1,15); yB — MIOTHOCTH BOJIBI, KI/M;
TNH — K.II.JI. HACOCHO! YCTaHOBKH.



Dakmuyeckoe Yucio 4acos pabomol YCMAaHO8KU NPU OMKAYKE HOPMATIbHO20
NPUMoOKa 800bl
t1 =Qu-24/Q,u (3.65)
t1=250-24/300=20 u
Daxkmuueckoe YuUci0 4acos pabomel yCMAHOBKU NPU OMKAYKE MAKCUMATILHO2O
NPUMOKa 800bl
t2 = Qmax-24 / (2-Q),u (3.66)
t2=375-24/(2-:300)=15 4
T'000601i pacxoo s1exkmposnepeuu 60000MIUBHOU YCMAHOBKU
2 =Q-yB-H-(t1:nl + t2-n2) / (3600-102-nu-naB-nc) B (3.67)
3 =300-1000-1460-(20-275+15-90)/(3600-102-77-0,9-0,95)= 124109,54 Bt
rae N1, N2 — ducno aHe B roay ¢ HOpMaJbHBIM U MAKCUMAJIbHBIM BOJIOITPUTOKOM;
NAB — K.ILJI. JIEKTPOABUTATEIIS; 1)C — K.II.J1. SJIEKTPOCETH.
Pacxoo snekmposuepeuu na In® omkauusaemoii 600b1
e="2/((n1-Qu + n2-Qmax)-24) kB/m> (3.68)
e = 124109,54/((275-250+90-375)-24)=0,1 kB/m*
Jnuna nacocroti kamepwl
Lx=Ilpn+(n+1)2, M (3.69)
=5-4+(4+1)-2=30 m
rae b — nmuaa GyrmamenTa A Hacoca U 3JIEKTPOABHUTATENs, M; N — YUCIIO
HACOCHBIX arperaTos.
Hlupuna kamepol
Bk =bd + bk + bl + b2 + b3, m (3.70)
=0,95+0,75+0,5+0,2+0,2=3,6 m
rae b — mmpuna Gpynnamenta, M; bk — mMpuHa Kojieu peabcoBoro mytu, M; bl —
3a30p MeKy (DYHIaMEHTOM M CTEHKOM, M; b2, b3 — 3a30pbl MKy CTEHKOU H
KoJieeill U PyH/IaMEHTOM, M.
Bricora kamepsl npuHUMaeTcs 3,5-5um.

Obvem HacocHou Kamepbl
Vk = Lk' Bk: Hk, m (3.71)
Vi = 30-3,6:5=540 v’
Emrxocmb 6000cO0OpHUKAG npuHuUMaemcs pasHot 4-x 4aco8omy HOPMATbHOMY
8000NPUMOKY.
VB=4-Qu/k3, M (3.72)
VB = 4-250/0,8= 1250 m°
rae k3 — koa¢dumenT 3anoaHeHus Bogocoopuuka Bogoii (0,75-0,9).
EMKOCTB OCBeTIsIIOIIEr0 pe3epByapa OnpeaeIseTcss UCXOs U3
MaKCUMaJIbHOU CKOPOCTH JBI>KeHUsI BobI 100 Mm/cexk.
CpeoHnsisi ckopocmob 8006l
v =0,278-Qu / (Bo-h), mm/cek (3.73)
v =0,278-250/(4-2)=8,7 Mmm/cex
rae Bo — mmmpuHa pesepByapa, M; h — riryOuHa mpoTOYHOTO CIIOS, M.
Jlnuna pesepsyapa



Pa3IMYHOro pazmepa

Lo=a-v-h/(vo-—w), M

Lo =1,4-8,7-2/(9,6 - 0,087)=2,6 m
r7ae o - KodOPUIMEHT, YIUTHIBAIONTNI HAIMYNE B THAPOCMECH YACTHII

a =1,5-vo /(0,75 + vo)

0=1,5-9,6/(0,75+9,6)=1,4;

(3.74)

(3.75)

rae Vo — CKOpoCTh ocenanus yactuil pazmepom 0,1-0,2MM B HEMOABUKHOU
Bojie (9,6 MM/cek); W — BepTHKaJIbHas COCTABJIAIONIAsi CKOPOCTH V: mpu V<90
mm/cek, W =0,01-v; v=90-130 mm/cex, w=(0,03-0,05)-v.
Obvem oceemusowel wacmu pesepsyapa
Vo = Lo* Bo-Ho, m*
Vo =2,6-42=20,8 M°
rae Ho — BeicoTa pesepByapa (6ouiee 1,8), M
Pacuem kxanumanvhvix 3ampam na 60000MAUBHOU KOMNIEKC
3ampamvi Ha coopyrceHue 8blpaAOOMOK

pyo;

KB =) VB-Cs, py0

KB = 15,6-300=4680, py0
rie VB — 06beM BeIpaGoTkH, M°; CB — CeGECTOMMOCTD COOPYKCHHUS
BBIpaGoOTKH, py6/m° (300) ;

3ampamel Ha obopydosaHue
Ko6 = No6-Co0, pyo
Ko6 = 2-1 329 953=2659906 py6
rae Nob6 — kommdecTBo 06opynoBanus; Cod — CTOUMOCTb 000PY/I0BaHUs,

(3.76)

(3.77)

(3.78)

KanuransHble 3aTpaThl 1O CTAaThIM PACXO0B IEJIeCO00pa3HO MPEJICTABIATh B
tabiaugaoM Buae Tabnuia 3.13

Tabsuua 3.13 - KanutanbHble 3aTpaThl

CTONMOCTD OO0mue 3aTparthl,
HaumeHnoBanue 3aTpar e/1.U3MEpPEHHSI KonnuecTBo
€IMHULIBL, PYO. pyo.
Hacocst T 2 1329 953 2659906
DIIeKTPOABUTATEITN IIT 1 BKJIIOUEHO
Arnmaparypa KOMILI 1 BKJIFOUEHO
TpyOomnpoBos M 1 14000 12166
Heyurennsie 10% 177629
Bcero 3arpar Ha
o0opyioBaHue: 283753
Momnrax, 30% Ha
obopymoBaHue 3121288
HacocHble kamepbl M 540 150 936386
Bonocoopauku M 1250 150 81000
OcBeTJs0INe pe3epByaphl M 20,8 150 187500
Bcero .Kal'II/ITaJ'H:HLIX 4328 514
3aTpar:




Ta6nuna 3.14 - XapakrepucTtuka TpyOOnpoBoaa

Tpy6a | Jmuna,m | Bec m.m., kr | KonmnuecTBo H;Za’ KOHH;I;CTBO’ Ilena 1TH | Beicotra,m
299*10 10,5 71,26 10 14000 8,2 1707,3 1460
Pacuem cpedHeeodoeblx amnopmusayuOHRHbIX omuucienuu
3am = ) Cr-ant+) Ca-ar+) Camraan+) Cr-ar+) Ck-ak+) Cs-aB, pyo  (3.79)

rae Y CH, Y Ca, Y Cam, Y Cr, Y Ck, Y CB — cymmapHasi CTOMUMOCTb, PyO; aH, aj,
aari, aT, aK, aB — HOpMa aMOPTH3AIMH HACOCOB, JIEKTPOIBUTATEIICH, almmapaTyphl,
TpyOOIPOBOIOB, HACOCHBIX KaMep, BOJOCOOPHUKOB, COOTBETCTBEHHO, %o.
3am = 2659906-0,5+12166-0,5+
936386-0,5+81000-0,5+187500-0,5+187500-0,5=2032229 pyO.
T'00o08vle 3ampamvl Ha d1eKMPOIHEP2UIO
33 = D-ca, kBT4, pyoO.
35 = 124109,54 -52=6453696,08 kBT-4, py0.
rzie ¢ — crouMocTh KB1-4, py0. (52 kBT'4, pyo0.)
Cymma 3ampam Ha mamepuansl U pemoHm 060py008aHUss NPUHUMAEMCS
pasnou 40% amopmu3ayuoHHbIX OMYUCTIEHUT

(3.80)

3m = 0,4-3am, (3.81)
3um = 0,4-2032229=812892 py6.
Pacuem 3ampam na 3apabommuyio niamy
33 = 12-Nk'nem-ker-3m ,pyo (3.82)

33 =12-3-3-1-20000=2160000 py0.

riae Nk — komudecTBO HacoCHBIX kKamee (1); NcM — Yncio cMeH B cyTkH (3) ;
Kci — ko3 duimeHT cnmcounoro coctara (1); 3m — cpegHeMecsuHast 3apruiata
MAaIIMHUCTA HacOCHOM craniuu, pyo (20000)

IIpusedennwvie 3ampameol
3mp = >3 + En-Y K, pyo (3.83)

3mp =2032229+6453696,08+812892+2160000+0,15*4 328 514=12108094,18 py6

rae Y 3 — cymMMa roJIOBbIX SKCILTyaTallMOHHBIX 3aTpart, pyo; Ex —
HopMatuBHbIH K03 dummenT (0,15); Y K — cymma kanuTaibHBIX 3aTpart, pyo.
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Pucynok 1- Cxema BOJ0OTIMBA
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1-3ymn; 2-pactpy0; 3-Hacoc; 4-BcachIBaIOMINA TPYyOOTIPOBO; S-TIOJAONIUI
TpyOOIIPOBO; 6-BOTOCOOPHUK

3.4 KomnpeccopHOe XO35HCTBO

[Torpeburenem cxaToro Bo3Ayxa B OCHOBHOM SIBJISIIOTCS MEXLEX, TMIPOLEX,
[IeX [0 PEMOHTY CaMOXOAHOr0 000pyAOBaHNUS,

O6bEM TOTpeGIsieMOro Bo3ayxa He mpeBbimaeT 40 M° / muH. IlosTomy
BeIOHpaeTes kommpeccop 600 — K ¢ mpomssoaurensrocteio Q = 40 M° / mus,
pabounM nasnenueMm P, = 6 ar, ckopocTs Bpamenus Bama n = 170 o6 /mum,
MOIIHOCTH Ha Baity P = 280 kBT.

MotHOCTh ABUTATENS AJIsE IPUBOJIAa KOMIIPECcopa orpenessieTcs mo popmyie

L+L
P- Q xoit (3.83)
60 x102 x xn, N, 2

rae Q — mpou3BOAUTENBHOCTH KOMITpECCOPA, M / MUH;
nk — KII] kommpeccopa;



nu — KIIJI nepenauwn;
Li — paboTa npu 330TepPMUIECKOM CIKATHH, KI'M;;
La — pabora npu abnabaTuyecKoM CHKaTHH, KT'M.

P 40 19500 + 26100
~ 60x102x0,7x0,95 2
CKaThIil BO3YX HCIIOJB3YETCS U B ITOI36MHBIX BBIPAOOTKAX IIAXTHI.
Pacder HaumHaeTcs ¢ caMOro yIaleHHOTo yyacTka cetu. Pabouee namienue y
norpebureneit P npuaumaerca 600 klla.
OmnpenensieM SKBUBAJICHTHYIO UTHHY Y9aCTKa

= 224 xBr.

li = 0,007 (3.84)
" SKBAJICHTHYIO JIMHY HAIIPABJICHUA
Lo = (1,1-1,15).L (3.85)

rac I — UCTHUHHAs OJINHA y‘—IaCTKa, M., L — UCTHUHHAas AJIMHA HaHpaBHeHI/IH, M.
li() = 0,007-1000 = 7,00
li(2) = 0,007- 50 = 0,35
li(3) = 0,007- 100 = 0,7
li(4) = 0,007- 100 = 0,7
li(5) = 0,007- 200 = 1,4
li(6) = 0,007- 100 = 0,7

li(7) = 0,007- 250 = 1,75

La(1) = (1,1-1,15)-1200 = 1320
Ls(2) = (1,1-1,15)-1250 = 1375
L5(3) = (1,1-1,15)-1350 = 1485
La(4) = (1,1-1,15)-1300 = 1430
La(5) = (1,1-1,15)-1400 = 1540
La(6) = (1,1-1,15)-1500 = 1650
La(7) = (1,1-1,15)-1650 = 1815

Haxoautcs ynenbHOE MajieHne JaBieHus B CETU
ao=APo/ L» (3.86)
rae APo — Hanbombinee magenne nasnenus B cetu (0,1-0,15), kI1a.
APo=10,10
al =0,01
a2 =0,29
a3=0,14
a4=0,14
a5=0,07
a6=0,14
a7=0,06
[Tanenue naBiaeHUs HA IEPBOM YJacTKe
APi = aoxli (3.87)
AP1=10,10
AP2=10,10
AP3=10,10



AP4=0,10
AP5=0,10
AP6= 0,10
AP7= 0,10

Omnpenensiercs cpeiHee AaBJICHUE HA IEPBOM Y4aCTKE OT MOTPEOUTEINS
Pi=Pn+ APi/2 (3.88)
P1= 600,05
P2= 600,05
P3= 600,05
P4= 600,05
P5= 600,05
P6= 600,05
P7=600.05

Haxonurcs pacxo Bo3yxa Ha TOM y4acTKe (pacxo/ BO3yXa Ha y4acTKe 3aJlaH B

MCXOJIHBIX JTAHHBIX)

V1=40,00
V2= 20,00
V3=10,00
V4= 30,00
2V= 100,00

Omnpenensiercs napamerp A

Ai = CixVi? / (1000xPixai) (3.89)

Ci=0,32

rae Ci — KoapPpuuueHT, yduThIBAIOLIUN BBICOTY PACIIOIOKEHNUS KOMIIPECCOPHOIM

CTaHIMU HaJ YPOBHEM MOps, al — YAEJIbHOE MaJieHue JaBiIeHUs Ha yyacTke, klla

Al=0,06
A2 =10,00
A3 =0,00
A4 =0,00

[To rpadukam HaXOIUTCS paCUETHBIN TUaMETp TPyOOIpoBOIa
[To pacueTHoMy nuamMeTpy BoiOupaeTcs nuametp Tpyoomnposoaa mo [OCTy

drpl 0,43 0,46
drp2 1,35 0T 1,51
i1p3 1,41 0,46
drp4 1,33 1,36

JI71s MpUHATOrO0 CTaHIAPTHOTO AUAaMETPa ONPEAEIAETCS CyMMapHas SKBUBAJICHTHAs

UIMHA MECTHBIX COMTPOTHUBJICHUN U (DaKTUYECKast SKBUBAJICHTHAS JJIMHA y4acTKa
lib =1+ Zlcomp (3.90)
rae Xlcomp — cyMMapHasi S5KBUBAJICHTHAs JJIMHA MECTHBIX COMTPOTUBIICHUM, M.
lp1 547,00 Elcomp 540,00
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lp2 305,35 305,00
I3 540,70 540,00
lp4 458,20 457,50
Jy1st BBIOpaHHOTO TUaMeTpa TPyOOormpoBoaa, (PAKTUIECKON YKBUBAIICHTHOMN JJTUHBI

yyacTKa U (PaKTUYECKOT0 pacxo/ia Bo3/1yXa olpeaessercs pakTUIeCKoe najieHue
NaBJIEHUS HA YYaCTKE

AP'i = Bi-Ci-lid-Vi* / (1000-Pi) (3.91)
rie Bi — koadhpuIreHT, 3aBUCATIMKA OT THaMeTpa TPyOOIIpoBoOIa

AP'l 33,12 31 50,00

AP'2 5,15 32 30,00

AP'3 2,05 33 50,00

AP'4 57,18 34 260,00

P 97,51

HeobOxoanmast npor3BOAUTENBHOCTh PYAHUYHON KOMIIPECCOPHOM CTaHIIUU
onpeaessieTcs o hopmyiie

Vk.c. =XVn + AVc=115,00 (3.92)
re VI — MAKCHMAJTBHBI PAacX0/l BO3LYXa BCEMH MTOTPEOHTEIAMH PyTHAKA, M /MHH;
AVc — BeMurHA yTEeYEK B MAarUCTPAIIbHON BO3IyXOIPOBOJHOM CETH, M>/MHH.

12. HeoGxonumoe 1aBieHUE BO3/1yXa Ha BBIX0OJI€ U3 KOMIIPECCOpa PaBHO

Px = Pn + XAP + Pa=795,51 (3.93)
rae Prn — naBieHue cxaToro Bo3ayxa y norpeourenei, klla;

Y AP — cyMMapHbl€ IOTE€pH JaBJICHUSI OT IIyHKTa NOTPEOJIEHUS 10 KOMIIPECCOPHOU
craniuy, klla; Pa — maBnenne armochepnoro Bo3ayxa, klla

I"ogoBast BeIpaOOTKa CKaTOro BO3ayXa

Vrona = 60-k3-n-t-Vk.c.=55987200,00 (3.94)
rie k3 — koadurreHt 3arpy3ku komipeccopHoii ctannuu (0,8-0,9);
N — yncio pabouyux JTHEH B TOy; t — BpeMs pabOThI B CYTKH, Y.

K3 0,90
n 360,00
t 18,00
Pacxoj cxxatoro Bo3myxa Ha 1 T MOJIE3HOTO HCKOIIaeMOTO
P=Vroxn/Ar= 16,00 (3.95)

Ar-2700000 T1/TONT

I'omoBo# pacxon 3JIEKTPOIHEPTUU

Erox = (K3-NB-n-t-m + (1-K3)-Kx-NB-m-n-t)-(1+Ko+Ks) / (na-mm-nc)= 10522395,92
rine NB — MOIITHOCTh Ha Bally KoMrpeccopa, KBT; m — uncio pabouyux KOMIpPECcCOpoB;
Kx-NB — momHocTh X0o0ctoro xoaa (Kx=0,25-0,3), kBt; Ko — koadduruenr,
yUYUTBIBAIOIIUN pacxol 3JeKTposHepruun Ha oxyaxaenne(0,01-0,03); KB —

kKod(PUIMEHT, YIUTHIBAIOINI BcrioMoraTenbHbie padboTsl (0,01); na —k.1mw. 1.



IMEKTPOABUTATENS; MNII — K.ILJ. IEpeAauu; NC — K.I.J. IEKTPUUECKOMN CETH.

Kx ),27
KO J,02
Ks J,01
nn 0,90
nc 0,80

16. Pacxop anekTposHepruu Ha 11

¢ =FEron / Ar=3,01py6/kBt

17. CebecToMMOCTh CKaTOTO BO3/AyXa OMPEIENSIETCS M0 CTaThsIM 3aTpar
Pacxo/pl Ha 3JIEKTPOIHEPTUIO

Co =Eron-mp»=15783593,9

rzie 1 — cTouMocTh 1 kBT anexkTposnepruu, pyo.

1}
Ta6muma 3.15 - 1,50
Onpenenenue
Kanzarpatsl Kon-Bo Croumocrs Obmpue
CICHUITBI 3aTpaThl
Kommpeccop ¢ 4 15580 52320
AJ1.JIBUTATEIEM
Tpy6onpoBobI 1850 5000 9250000
Utoro xam3aTtpar 9312320

Pacxo/pl Ha aMOPTU3ALIMOHHBIE OTYUCIEHUS
Ca = K-mna= 931232

na 2,10

3aTpaThl HA MaTEpPUAIIBI

3m = 0,4-:Ca=372492,8

Pacuer 3aTpaT Ha 3apaboOTHYIO TUIATY

33 = 12:Nk'nem-ken-3n=4183200
rae Nk — KomyecTBO HaCOCHBIX Kamep(2);
NCM — 4KcIiio cMeH B cyTKu(3);
ket — koad dummenTt cnrcogHoro cocrara(1,66);

31 — cpeTHeMecCsTYHasl 3apIuiaTa MallMHUCTa HAaCOCHOU cTtaniuu, py6(35000)

CyMMapHBbIe 3KCILTyaTallnOHHBIC 3aTPATHI
> 93= 33+3M+33+3a=21270518,7py0

(3.96)

(3.97)

(3.98)

(3.99)

(3.100)

(3.101)

rae 33, 3™, 33, 3a - COOTBETCTBEHHO 3aTpaThl HA 3apabOTHYIO 11Ty, MATEpUAIbI,

SHEPTHUI0, AMOPTHU3ALIUIO, PYO.
Ce0ecTOMMOCTh THEBMOCHAOKEH S



C/c =>133/Ar=21270518,7/2700000=7,8 pyO/T
Cxema BO3TyXOCHAOXKEHuS.

K.C. 200

Oxpana Tpyaa npu padboTe ¢ KOMIPECCOPHBIMU YCTAaHOBKAMHU

Mepsl 6€30MacHOCTH CIEayIOIE:

- PEMOHT KOMIIPECCOPHBIX YCTaHOBOK JOJDKEH IPOM3BOAUTHCS IIOCIE CHATHS
JaBleHUs B ceTdu. llpu BHYTpeHHEM OCMOTpE, OYHMCTKE U PEMOHTE BIAro-
MacJIOOTAENUTENEN, BO3AYXOCOOPHUKOB MU JPYTUX EMKOCTEH OHU JOJIKHBI OBITH
HaJEKHO OTCOEIMHEHBI OT COOTBETCTBYIOIIEH CETH 3arpyOJICHHOM 3ariyllIKOW ¢
XBOCTOBUKAMH, IIOJIHOCTBIO OCBOOOKIEHBI OT OCTaBIIErocs TaM BO3lyXa H
IIPOAYTHI YUCTHIM BO31yXOM B TeueHun 10 muH. Ha anmaparype, Haxonsuencs B
PEMOHTE JJOJIKEH OBbITh BBIBELIEH MPEAyNPEAUTEIbHBIN MIaKaT, CHUMaTh KOTOPBIH
MOKET TOJIBKO OTBETCTBEHHOE JIULIO;

-B MalIMHHOM 3aJIe¢ KOMIIPECCOPHOM CTaHIIMU HE JOIMYCKAeTCsl XpaHeHue OeH3MHa,
KEpPOCHHA U JIp.,

-3aIpEIIAeTCsl  MPOU3BOAUTH  OYUCTKY  NPOMEXYTOYHBIX M KOHIIEBBIX
XOJIOAWJIBHUKOB, BJIara M MacJIOOTAEIUTENEH, a TaKKe BO31yXOIPOBOJIOB IYyTEM
WX BbDKUTAHUS.

3.5. DaekTpocHa0)KeHue

[lo xapakrepy TpeOOBaHUS B OTHOILIEHHMM HAJAECKHOCTH M Oecmepe-
OOMHOCTH JIEKTPOCHAOKEHHS IaXxTa OTHOCUTCS K moTpeduTento |l kareropuu,
BEHTUJISITOP IJIABHOTO MPOBETPUBAHUA K MOTpeduTento | kareropuu.

DIJIEKTPOSHEPTUs. I  PyAHUKA MoCTynaer 1o Bo3zaymHou JIOII
HaIpsKeHUEM 35KB 0T « XaHTalCKON» rac.

Hanpsixenue pacnpenenuTeabHOM CETH BHICOKOTO HANPSIKEHUS B LIAXTE
6 kB, nns CUJOBBIX 3JEKTPONPUEMHUKOB HU3KOTO HANPSHKEHUS TMPUHATO
Hanpsokeane 380 B (cuctemMa ¢ HM30JIMPOBAHHOW  HEUTpaibio), IS
anekTpoocsenieHus - 127 B.



Pacuér ocBenieHus OTKATOYHOTO KBEpIILIara.

Pacuyér ocBeleHuss OTKAaTOYHOTO KBEpIulara MNPOU3BOJUTCA TOYECYHBIM
METOIOM.

JlnmHa OTKaTOYHOM BBIPAOOTKM HaA OJHOM Topu3oHTe cocTaBisier 800
METPOB, HOpMa OCBEILICHHOCTH 2 JIK, MPUHATHIM TUIl cBeTHwiIbHMKOB PH—-100,
cBeToBOM MOTOK Jamiiel 1320 1m. BeicoTa mmoagBeca cBETHIbHHUKA OT MOYBHI 2,3
M, pacCTOsSHHE MEXIy cBeTuwibHUKaMu 10 M, Koddp¢uIueHT 3amnaca
npuHuMaem 1,2.

['oprsoHTaNnbHASA OCBEIIEHHOCTD:
3 2
E.=2-¢c-1, cos’a/K, h", (3.18)
riae K; — koo puuneHT yunThIBalomuil CTapeHue JIaMIIbl;
|, — cuna cBeTa JamIbl O] YIJIOM «;

h — BbICOTA TTOJIBECKH JIAMIIBI, M;
C — MOIPABOYHBIN KOA(P(UIIMEHT HAa CBETOBOM MOTOK.

tga=d/2-h,

tga=10/2-23=2,17

o= 65,30; cosa = 0,42;

E,=2-132-85-0,42%/12-23%=2,6 1k

E.=2,6>Eqin=2 51k

DTO YJIOBIETBOPSAET HOPME MUHUMAJIbHOM OCBEIIEHHOCTH TaHHOMU
BBIPAOOTKH.

BeprukanbHas OCBEIIEHHOCTD:

E,=E; ' tga,
Es=2,62,17=5,6 1k

KonnuecTBO CBETUILHUKOB JJIs1 BBIPAOOTOK COCTABIIAET:
Ne=L/d,

Nz =800 / 10 = 80mT.

PacyeTt ocBelieHns 2IEKTPOBO3HOIO JEIO.

Pacuér ocBemEHHOCTH KaMEpHBIX BBIPAOOTOK MPOU3BOIUTCS METOIOM
CBETOBOI'0 IIOTOKA.



upuna kameper B = 5M, mmmaa A = 10M, BbICOTa NOJABECKHU
CBETWJIBHUKOB h = 3M.

Onpenenum mokasaTeiab IOMEIICHUS:

i=A-B/(h-(A+B)), (3.19)

1=10-5/3 - (5+10))=1,1

Jns ocBemenust npuHuMaeM cBeTwibHUK THa PH—200. Paccrosinne mexny
CBETWJILHUKAMH 5 METpPOB, Kamepa moOeneHHas. [IpuHumaem ko3dduimeHt
OTPAXKEHHS TIOTOJKA Py = 50, KOAPDUIMEHT OTpakeHUs CTeH P, = 30, [Ipu 1 =
1,1, k03 PULHUEHT NCTTOIB30BAHUS OCBETUTENBHOM yCTaHOBKH, 1 = 0,28

Jlns xkamepsl pEeMOHTa TOPHOTPAHCIIOPTHOTO OOOPYJAOBaHHUS BEIUYUHY
MOTPEOHOr0 CBETOBOTO TOTOKA [IJIsI CO3JaHUS HEOOXOIWMOW OCBENIEHHOCTU
HaxoJuM 110 ¢hopmyJie:

FH:K?,'Emin'S'Z/(n.n),

rae Enin — MUHUMalIbHas HOpMa OCBELIEHHOCTH, JIK;

1N — K03 PUIMEHT UCTIOJIb30BAHUSI OCBETUTEILHON YCTaHOBKH;

K, — xoadpunmenr 3anaca;

S — mioIaab OCBEIIECHHUS, M

Z — OTHONIEHWE MUHUMAJIBLHON OCBEIIEHHOCTH K CPEeIHEH.

N — 9YUCIIO CBETUJILHHUKOB, IIIT;

F,.=1,5-20-50-1,15/(2-0,28)=3080 1m

JlericTBUTENbHASA OCBEIIEHHOCTh COCTABUT:

Eriiers = Frn "M/ (K, S Z), (3.20)

E eiiers = 3200 - 2 - 0,28 / (1,5 - 50 - 1,15) = 21nx

E/:[el“dCTB 2 Eminl 21 > 20

OO611ast MOITHOCTh OCBETUTEJIBHOM YCTAaHOBKU:

P,=P, n- 107, (3.21)

P,=200"2"10°=0,4 xBA

Tok ocBeTuTenbHOM ceTu ¢ yuétom 20% 3amaca paBeH



1=1,2-P,/U=1,2-400/127=3,8 A

Taomuna 81
Pacuer OCBCIICHHOCTHU KaMCPHBIX BBIpa6OTOK
HaumenoBanue Paccrosinue Tun CgseroBoii | MolHOCTb Kon-Bo | CymmapHas
KaMmep MEXIY CBETWJIb- | TIOTOK CBETHUJIb- CBETWJIb- | MOIIBHOCTh
CBETWJIbHU- | HHKaA HUKa HUKOB
KamMu
Kamepa pemonTa
o 5 PH-200 3080 200 2 0,4
KIIJ] 4 PH-100 1290 100 2 0,2
Kamepa 'BY 5 PH-100 3500 100 4 0,4
Kamepa OKJ] 4 PH-100 1420 100 2 0,2

Pacyét oCcBETUTEIILHOU CETHU

MormHocTh TpanchopMaTopa NUTaHUS 1J11 OCBEIICHUSI KaMEPHBIX
BBIPaOOTOK

S,,=P,-n /(1000 - 1),
(3.22)

rae P, — momnocTh namiel, BT;
N — KOJIMYECTBO CBETUIBHUKOB, IIIT.

S,p= (100 -8 +200 - 2) / (1000 - 0,95) = 1,3 KBA
HpI/IHI/IMaCM THUII HYCKOBOFO arperaTa IJId IINTAHUSA OCBGTHTCJ’IBHOﬁ CeTHUu
ATl - 2,5

MomHocTh TpaHcopMaTOpa NUTaHUS [JIsi OCBEIIEHUS OTKATOYHOTO
KBepLuIara

S;p=380*100 /(1000 - 0,95) = 8,4 xkBA
[TpunnmaeM nBa myckoBbix arperata All-4,5

[TpousBoanm pacué€t ceuenust Hanbosee 3arpy>KeHHOT0 y4acTKa
OCBETHUTEJILHOTO KA0€eIs




LK
2

OCB.K.

-1000
U

z POCB.K. )

SOCBK -
- y-AU
(3.23)

/1€ ZPyc . — CyMMapHas Harpy3ka Hanbosiee 3arpy>KeHHOTO0
OCBETHTEIBLHOTr0 Kabens, kBT;
L, — JJIMHA MarucTPaIbHOTO OCBETUTEIHLHOTO Ka0eIsl, M;

2.
Y — yIleJIbHas IPOBOJIUMOCTD I Meau, M/OM ' MM*,

AU, cp . — TOTTYCTUMAS TIOTEPSI HAIIPSIKEHUS B MAaruCTPaIbHOM
OCBETUTEILHOM Kabee, B.

2.4%9 1000 ,
Sy =— 22— =992MM
* 50.6,35-127

[lo mnosydeHHOMY 3HAY€HUIO TNPUHUMAEM Onmxkaiiee

3HAa4YCHUC

CTaHJApPTHOTO cedyeHus kabdenst S, = 10 mm?. MaructpanbHas C€Tb OCBEILICHUS
BbImoniHsgeTcs: kabenem mapku KPIICH — 1 (3x10 + 1x4), oTBeTBICHUS K

cetwibHuKaM kabenem KPIICH — 1 (3x4 + 1x2,5).

DneKTpoCHAOKEHHNE yIacTKa

Bce ropHONOATroTOBUTENBHBIE U OYUCTHBIE pa0OThl HA PYJAHHUKE BEIYTCS
Ipyd TOMOINM MEXaHU3MOB U 00OpYyJAOBaHUsA, pPaOOTAIOIIUX HA SHEPrUU
CKaTOTO BO3JyXa W JIBUTaTelie BHYTpeHHero cropanus. llorpeburensmu
ANEKTPO3HEpPruM Ha Yywactke sBisgerca: kommuiekc O/, KIIJA, BMII u
ocBemieHue. Pacuer TpanchopmaTopa MPOU3BOJUTCS HCXOAS W3 THUIOB U

KOJIN4YCCTBA pa6OTaIOH_II/IX MCXaHHN3MOB.

Pacuet momnocTu Tpancpopmaropa TII — 2, ana kommiekca O]

tgo = Q/P=123,2/140=0,88
cosp = 0,75

Pacdernas MomHOCTh TpaHchopMaTopa

S;, = ZP/ coso,
Stz = 140/0,75=266 kBA

(3.24)

[ToTpeOuTenu u pe3yiabTaThl pacueToOB MpEACTaBIeHbI B Ta0uIe 3.9.



Pacuér xonnuectBa noTpedasseMoi JHEPruu

Tao0muna 82

HaumenoBanwue Koz- Mo1HOoCTb, Koad. |cose | tgo | Pp, Qp, Sp,
norpeodurenen BO, IIT. kBT cripoca kBt | kBap | kBA
VIIIT
Ocsemenne 8,4
OTKaTOYHOTO
KBepIuiara
BMII 3 36 06| 09048 216| 104 24
HUroro: 32
TII-1
Kommurexe KI1/] 1 250 0,7 080,75 175 131 | 219
OcBelieHne KaMepHbIX 1,2
BBIPaOOTOK
HUroro: 220
TII-2
Kommiekc O/] 1 200 0,71 0,751 0,88 140 123 | 187
Hroro: 187
TII -3
ATII-500/275 1 130
I[JIH oOecreueHus 3aI[aHHOI>'I MOIIHOCTHU ITPUHUMACM!
Synm— TCHIBIT 60/6,
St.p — TCHIBIT 250/6,
Stz — TCHIBIT 250/6,
Stn.s — TCHIBII 130/6,
Pacuer kaGenpHOU ceTH
Pacuer kaGens ot I'TIIT mo LITTIT
Tok Harpy3ku kabens:
lop = D PI(/3*6) (3.25)

lop =D 645,6/(1,73%6) = 634




YuutheiBas TeMrepaTypy Bo3ayxa B mraxte: k1=1,07
I;=63*1,07 = 68A

[To naHHOMY THIY HArpy3Kd IPUHUMAEM KaOesb ceueHueM 35 Mm2,
JonycKaromui Harpy3ku 105 A.

Ceuenne xabeirs 10 3JKOHOMHYECKON IVIOTHOCTH TOKa: 15 = 2,1
S5-78/2,1 = 33Mm2

YuuteBas Sy, s nmutanus LI mpuanmaem kadens CITH 3x35mMm2
Pacuer ka6emns ot LTI no KIIJI: Lk =200m

P *x
|, = 2R K 3.26
J3*U * cos@ (3.26)

—316A (3.27)

_250*0.7
P 1.73%0.4*0.8

[Tpuaumaem kabenp CBH ceuenuem 150mm2
[IpoBepka mo norepe HaNPSHKECHUS

RIS
_ 2B, *L, *1000 (328)
y*S *Uy *naa

ouU

* *
_ 250 *200 *1000 _ 198
32 *150 *400 *0,8

U, =20B>0U =19

[TpoBepka 1o yCIIOBUSAM SKOHOMUYHOCTH
S5-316/2,1 = 150mM2

Br16op Tpanchopmaropa riaBHON MOHU3UTEIBHON MTOACTAHITHH.



Tabmuma 83

[ToTpebutenu 3HEepTUN HA TOBEPXHOCTH

HaumenoBanne | Komn- | Mom- | XycranoB. | Koad. |cose | tgp | Pp, Qp, Sp,
noTpeoduTenei BO, | HOCTh, | MOIIHOCTh, | CIIpoca kBt | KkBap kBA
T kBT kBT
CkurnoBoit
1 2000 2000 0,7 0,8 |0,75| 1400 | 1050 | 1750
MOJIbEM
frerenol 1 2000 2000 0,7 0,8 | 0,75 | 1400 | 1050,0 | 1750,0
MOJIBEM
Bent ycranoBka 1 1325 1325 1 0,9 |0,48 | 1325 636 | 1469,7
Kommnpeccopnas 2 525 1050 0,7 09 [048| 735| 352,8| 815,3
Bonootnus 2 380 760 0,7 0,75 10,88 | 532 | 468,16 | 708,7
BeIT KOMOMHAT 1 50 50 0,7 0,71 | 0,99 35| 34,65 493
Utoro: 7135 5427 | 3591,6 | 6542,9
COS®,,,,, = 0,83
MomHocTh Tpanchopmaropa 0e3 MoJ3eMHbBIX OTpeduTenen
St =(ZP,)" +(2Q,)’ (3.29)

S, =+/5427% + 35916 = 6543BA

MomHocTh TpanchopMaTopa ¢ y4eTOM MOA3EMHBIX MOTpeduTenei
Stp = 6543 + 60 + 250 + 250 + 130 = 7233 kBA
[To pacueTHoit MolTHOCTH BhIOMpaeM aBa Tpancopmaropa TM 10000 —

35/6 , onuH U3 KOTOPBIX B pe3epBe. Cxema 3IeKTPOCHAOKEHUS TTpeCcTaBlIeHa
Ha pUCYHKE 3.4.
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OrnpeneneHne OCHOBHBIX YHEPTETHUYECKUX MTOKA3aTENEH YUaCTKOBBIX
AIEKTPUYECKUX LETEH

OcCHOBHBIE 3HEPreTUUECKHUE MOKa3aTeIu NOTPeOUTENeH MPEACTABICHBI B
tabmurte 3.11

YW, 1297560
JEW2+XW, /1297562 +8588192

COoSp = =0,83

Y nenpHbIN PACXOl AIIEKTPOIHEPTUN



a
o =—,KkBm*y
17

(3.30)

rae Wa — pacxoa akTUBHOM 3JIEKTPOIHEPTUU 33 CYTKU
[T — mpou3BOAUTENBHOCTD YYACTKa 32 CYTKU

11297560
7200

=18.4kBr *u

[0OBEIE 3aTPATHI HA AIEKTPOIHEPTHIO
Cron:a'PmaX+b'Wa+C "Qmax +d 'Wp,

(3.31)

IJIe a — OCHOBHAs TUTaTa 3a 0JInH KBT MakcMManbHOM HArpy3KH B MECHIII, a
= 60 pyO0.;

b — nononHUTEIBHAS TUIATA 3@ OAMH KBT U aKTMBHO# 3J1€KTPOIHEPTHH, D
= 0,08 py0.;

C - OCHOBHAs TUTaTa 3a OJINH KBap PEaKTHBHOMU AJIEKTpo3HEepruu, ¢ = 1,17
pyo.;

d — momoHUTENbHAS TUIAaTa 33 OJIMH KBAap PeaKTHBHOM JIEKTpo3Hepruu, d
= 0,07 py0.;

Crox = (60 - 5878,2 + 0,08 - 129756,0 + 1,17 - 3942,4 + 0,07 - 85881,9)
+ 12 = 4484362 py6/rox

3aTpaThl Ha 3JIEKTPOIHEPTHUIO

C = Cron/ Aroy =4484362 / 2200000 = 2,04py6/T



OCHOBHBIE PHEPTeTUYECKHE MMOKAa3aTeIu MOTpeOuTenen

Tabmuia 84

CyTOYHBIH pacxon

- &
; 2 :
3 = o ANIEKTPOIHEPTUH
[ 8 \8 5
e A [g 3] & S
HanmMenoBanme 3 £ = = g . = o g
g 5 g 5 5] %R % =i [ § o 2
noTpeduTenei o 2 = =y ) S = 2 a s ® .
S g nd S | 8 o . 4 3 g
o o < = < = 1>
= 2 = = J £
S 5 = = =
> < 2
N s 8
fow
CKUITOBBIA
OABEM 1| 2000 | 2000 0,7 21 08| 0,75 | 1050,0 1400 1050 29400 22050
KiereBoit
MMOABEM 1| 2000 | 2000 0,7 21 08| 0,75 | 1050,0 1400 | 1050,0 29400 22050
BeHT ycTtaHOBKa 1| 1325 | 1325 1 24 09| 0,48 636,0 1325 636 31800 15264
Kommpecopras 2 525 | 1050 0,7 24 09| 0,48 352,8 735 352,8 17640 8467,2
Bonootnus 2 380 760 0,7 21| 0,75 | 0,88 468,2 532 | 468,16 11172 | 9831,36
BeIT KOMOMHAT 1 50 50 0,7 241 0,71 | 0,99 34,7 35 34,65 840 831,6
OcBelienne 1 9,6 9,6 1 24| 0,81 | 0,75 7,2 9,6 7,2 230,4 172,8
Kommrexe KIT/T 1 250 250 0,7 21 08| 0,75 131,3 175 | 131,25 3675 | 2756,25
Kommrexe OKJT 1 200 200 0,7 21| 0,75 | 0,88 123,2 140 123,2 2940 2587,2
BMII 1 36 36 0,6 21 09| 0,48 10,4 21,6 | 10,368 453,6 | 217,728
ATII-500/275 1 130 130 0,7 21 08| 0,75 78,8 105 78,75 2205 | 1653,75
HUTOTI'O: 7831 39424 | 5878,2 | 3942,4 | 129756,0 | 85881,9




4. PacyeT BEHTWISLMH IIAXTHI
4.1. BeiGop cxeMbl MPOBETPUBAHUS IIAXTHI

[Ipu npoeKTUPOBAHUU BEHTUJISILIMOHHBIX CUCTEM TOPHOPYAHBIX IIAXT ONpE/EICHUE
HanOoJee ONTUMAJIBHOTO BapMaHTa OCHOBBIBAECTCSI HA TEXHUKO-I9KOHOMUYECKOM aHAIIN3e
MOJIJIeKAIIMX CPABHEHUIO B KAXJ/IOM KOHKPETHOM ClIy4ae BapUAaHTOB CXEM U CIIOCOOOB
npoBeTpuBaHusi. OCHOBHBIM KPUTEPUEM CPABHEHUS ABJISIETCS CTOUMOCTh NPOBEACHUS,
KPEIUICHUS U TIO/JIEPKAHUSI OCHOBHBIX BCKPBIBAIOIIUX U MOJATOTOBUTEIBHBIX BHIPAOOTOK,
a TaKXKe CKOPOCTh MEPEMEIICHHUS 110 HUM BO3/TyXa.

OcHoOBHBIE TOCTOMHCTBA ()JIAHTOBBIX CXEM MTPOBETPUBAHUSI — ITO TMPSIMOTOYHOE
JBIKEHUE BO3IYIITHBIX MOTOKOB; BOBMOXKHOCTh YMEHBIIICHUS BEJIMYUHBI JEPECCUU
OT/ICJIBHOTO BEHTWJIALIMOHHOTO Y4acTKa; HE3HAYUTEILHOE U3MEHEHHE JIETIPECCUH 32 BECh
MepHoJT OTPaOOTKU TOPU30HTA; HE3HAUYNTEIBHBIC YTEUKH BO3/IyXa HAa y4acTKE BEHTHUIIS-
LIMOHHOW CETH OT BO3AYXONOAOIIEr0 CTBOJIA 10 OPTOB-3a€3/0B.

@dJ1aHroBbIE CXEMBI IPOBETPUBAHUSI UMEIOT CJICIYIONTUE HEAOCTATKH O0IBIIOE
yucio ['BY, uro 3aTtpyaHser ux o0CIyKuBaHKUEe, OCYIIECTBIEHNE YCTOMYUBOTO MPOBETPHU-
BAaHUS [IPU PEBEPCUBHBIX PEKUMAX U YCIOKHSIET aBTOMATU3ALNIO UX YIIPABICHUS;
HE0OXOAMMOCTb MPOBEACHUS JOMOJHUTEIbHBIX TOPHOKAMMUTAILHBIX BHIPAOOTOK IS
COOMKHM MEeX Ty COO0I BO3yXOMOIAIOIINX U BEHTUJISIIIMOHHBIX CTBOJIOB; HEPABHOMEPHOE
pacripeiesieHre JaBJIeHHs BO3/1yXa MO JJIMHE BEHTUJISIIMOHHOTO TOPU30HTA, YTO MPHU-
BOJIUT K HEOOXOAMMOCTH UCKYCCTBEHHOI'O PETYJIMPOBAHUS BO3AYXOPACIPEICIICHHUS.

B cBs3U ¢ TOPHO-TEOTOTUYECKUMHU YCIOBUSIMHU, Pa3MepaMu MECTOPOKICHHUSI,
IyOMHOM 1 y00CTBOM YIIPaBJICHUS ABUKEHUS BO3/lyXa MO BhIpabOTKaM BhIOMpaeM
(1aHroBYI0 CXEMy BEHTWISIUU PYIHUKA.

4.2. Beibop crioco0a BEHTHISAIIUN [IaXThI

Ha Bb160p crioco6a nmpoBeTpuBaHUs BIUSIOT MPUHSITAs CXeMa MIPOBETPUBAHUS,
BO3MOXKHBIE peKuMbI paboTel ['BY, aspoannamMudeckoe cOMpOTUBIICHUE U ACTPECCHS
OTAEIbHBIX BEHTUISILIMOHHBIX YYaCTKOB CETH, OKUIAeMasl BEJIMUYNHA YTEYEK BO31yXa
4yepe3 BEHTUIISIIMOHHBIC COOPYKEHUS U a3POIMHAMUYECKU aKTUBHYIO 30HY OOpYIIICHHS,
MECTa PACIIOJIOKEHHS PETYIISITOPOB PacXoaa BO3AyXa U SKOHOMUYHOCTb.

B xauecTBe OCHOBHOTO Crioco0a MpoOBETPUBAHUS NPU MTPOSKTUPOBAHUU BEHTHIISIIUU
TOPHOPY/IHBIX IIAXT PEKOMEHIYETCSI BCACBIBAKINMH, KOTOPBIM OTIMYAETCA
HaJIe)KHOCTHIO B pab0TE M HAMMEHBIIIMMU 3aTpaTaMH Ha €ro OCYIIECTBICHUE.

OCHOBHOM €ro HEeJJOCTaTOK — OOJIBIITNE YTEUKH BO3AyXa C TOBEPXHOCTHU Ha
BEHTUJISIIIMOHHBIE TOPU3OHTHI MPU adPOJIMHAMUYECKHN aKTUBHBIX 30HaX OOPYIICHUS, YTO
MIPUBOJUT K CHUAKEHUIO 3P (HEKTUBHOCTH BEHTWISITUOHHON CUCTEMBI, YMEHBIIIEHUIO
MOCTYTIJICHHUSI CBEKETO BO3/IyXa B IIAXTHI M CTETICHU 00ECTICUEHHOCTH BO3/TyXOM TOPHBIX
paboT. B ¢Bs3u cO BCeM BBHITIIEH3II0’)KEHHBIM B JAHHOM MPOEKTE BEIOMpPAaEM
BCACBHIBAIOIIMI CITOCOO MPOBETPUBAHUS TIAXTHI.



4.3. Pacuér xonuyecTBa BO3ayXa, HEOOXOAMMOTO IS IPOBETPUBAHUS BHIPAOOTOK
pyJIHUKA

Heob6xoaumblii pacxo/ Bo3ayxa [uisi MIPOBETPUBAHUS PYTHUKOB JIOJKEH
PACCUHUTBIBATHCS MO OMPENEIEHHBIM (PaKkTOpaM, MPUYEM OKOHYATENIBHO B pacyeT Mpu
NPOEKTUPOBAHUU JOJIKHO MPUHUMATHCS O0JIbIlIee KOJTUYECTBO Bo3ayxa. Ot
NPaBUJILHOCTH pacyeTa 3aBUCUT TOUHOCTH MOJICUETa JIETIPECCUU BEHTUIISIIMOHHBIX
Y4aCTKOB U OOOCHOBAHHBI BBIOOp peKUMOB padboThl ['BY.

[Tpu npoeKTHPOBAaHUH MOKET HUCIIOJIb30BATHCS KaK YIPOUICHHBIN METO]] MOCYETa
OOIIIEIIaXTHOTO Pacxo/a BO3/lyXa, TaK U MOJHBIA UK 1o3aboiHbid. [Ipu ncnons3oBanuu
YIOPOIIEHHBIX METOJIOB PACXOJ] BO3/1yXa PACCUMUTHIBACTCS JUIS IAXThI UM BCETO PyIHUKA
B I1€JIOM 110 000O0IIEHHBIM MTOKA3aTEeNsIM € YY€TOM OOIIEIaxTHOTO Ko duiimeHTa 3amnaca
BO3/1yXa.

Ta6mumna 4.1 - Jlanusie a1 pacuéra Bo3ayxa 10 PYJIHUKY.

['oz10Bast 10OBIYA TOPHOI MACCHI, THIC. M° 773
Haubonbiiee koau4ecTBO JOJCH, OJHOBPEMEHHO HaXOMASIIUXCS B 200
PYJIHUKE, el

Y nenbHsIi pacxox BB, kr/m° 2,1
KomndecTBo pabouux mHEH B roay, CyT 365
B3pbIBHBIX CMEH B roj1y, CMEH 730
T'azoBbieneHne mo ganasiM I MOMI, m°/cyT 30

Pacxon Bo3ayxa no HauOoJIbIIEMY YUCITY JIFOJIEW, OTHOBPEMEHHO HaXOASAIINXCS B
PYIIHHKE:

Qp =0,1-n-K, =0,1-700-1,4 = 98nm’/c (4.1)
rae 0,1 - HopMma BO31yxa Ha OJTHOTO YEJIOBEKA, M3/C; N - MAaKCUMaJIbHOE YHCJIO JIIOACH,
OJIHOBPEMEHHO HaXOAAIIMXCA B pyAHUKE, Yell.; K, - koadduument 3anaca, K, = 1,4 npu

OTCYTCTBUHU a3POIMHAMUYECKOM CBSI3U C TOBEPXHOCTHIO;
Pacxon Bo3myxa 1o ycinoBUSIM pa3zKUKEHUsSI Ta30B MOCJIE B3PBIBHBIX PadoT:

~500-B-K, 500-2070-1,4
t 1800

=807,7m’/c (4.2)

Q,

rae t - Bpemsi IpoBETPUBAHUS (B CBSI3U C MAaCCOBBIM B3pbIBOM) nprHuMaeM 1800 c; B -
KOJIMYECTBO OAHOBpeMeHHO B3pbriBaeMoro BB, B=1950 kr; K, - koaddunment 3amaca, K,
=14
ITo paz0aByieHUIO BpEIHBIX IPUMECEH BBIXJIOMHBIX Ta30B AU3EIBLHOI0 000PYI0BaHMUS:
Qp=1Km-BM-ZNKK3=1Km-5¢ﬂ004fb0£5=40&6M%c,(4@

rac BMm - MuHuManbHas HOpMa BO3yXa Ha 1 1.c. HOMMHAIBLHOMN MOIIHOCTH ABUTIaTCIIA,

M3/mun; st 6ensuHoBeIX JIBC BM 2 6; 11t nu3enbHbIX -BM 2 4; Z N _ cyMMapHas
HOMHWHaJIbHAsI MOIIIHOCTh BCEX JBUTaTeIel BHYTPEHHETO CrOpaHusl, ZN =4100m1.c.; K -



ko3 purmeHT oqHOBpeMeHHOCTH paboThl nu3enbHBIX MamwuH, K = 0,85; K, -
koa(pdunmeHt 3amnaca, K, = 1,4
Pacxo Bo3ayXxa 1o ra30BbIICIICHUO:

Qp =1/60-Q, - 4, - K, =1/60-21-2677-1,4=131n"/ c (4.4)

3 . 3
rae Q, — Hopma Bo3yxa Ha 1 M™ 100BIYM TOPHOM Macchl, M™/c; A, — CyTOYHas
IPOM3BOAUTEIBHOCTD PyaHUKa, M K, - Koahdurment 3anaca, K, = 1,4

K yuety npunumaem Hanbonbiuii pacxon Boszayxa: Q, = 758 M/c

Ta6numna 4.2- Pacuér koqruecTBa BO3tyXa Jijisi 000CO0JIEHHOTO MPOBETPHUBAHUS KaMep.
3

Kamepa Vio M Q., M
Cxkirag BM 2000 2,3
DJIEKTPOBO3HOE JICTIO 2000 11,6
MennyHKT 200 0,3
PemonTHas 6a3a 1500 1,75
HUTOI'O: 5700 15,95

OO6uuit pacxo Bo3ayxa sl BEHTWISIIMU KaMmep U ckiaga BM

— 3
Q061_0107' (VBM +VpeM + VMC,E[ )/60 M /ca (45)

rae Vi — oowseM kamep (ckiaga BM) 0,07 — Hopma Bo3ayxa Juist HEOOX0UMOTO
MIPOBETPUBAHHUE KaMEPhI

Q,,=0,07-(2000+1500+200)/60= 4,3 m*/c (4.6)
Pacxon Bo3myxa mis BEHTWIALMM 3JIeKTpoBo3HOTO /110
Quo=0,35-V,/60 m’/c, (4.7)

rae V, — obbem kamepsl 0,35 — HOpMa Bo3ayxa Juisi HE0OXO0UMOTO
MIPOBETPUBAHUE KAMEPHI.

Quo=0,35-2000/60=11,6 m°/c

CyMMapHBIi pacxoJ1 Bo3myXa Jijsi, 000COOICHHOTO MPOBETPUBAHUS KaMep

>"Q, =Qo51+Quo=4,3+11,6=15,9 (4.8)
M/c

OOmmit pacxo/ BO3IyXa JUisl IPOBETPUBAHUS PyIHHUKA OMpEesieM o hopmyie:

Q,, =(Q, +>.Q)-1,1=(807,7+15,95)-1,1=906 m*/c, (4.9)
rae 1,1 — ko3 duuueHT, yuuThIBaIOIINA HEPABHOMEPHOCTD pacipeiesieHus BO3/1yXa 1o
BBIpA0OTKaM; ZQK - CyMMapHBIM pacxo] BO3yXa JJisi 000COOJIEHHOTO MPOBETPUBAHUS
Kamep M /c.

Bo3ayx pacrnipenensiercs mo BeIpaboTKaM NpONOPIMOHATBLHO Ta30BbIACICHUIO, PACX0TY
BB u T.11. 3anac, coaeprkammiics B paCCYHUTaHHOM PacXxoe BO3AyXa, MPH
pacrpeiesIeHUd YMEHbIIIAeTCsl OT CTBOJIOB K 3a005IM, I0CTUTAs Y TIOCIIETHUX
MHHUMAaJIbHON HEOOXO0IMMON BEIIMYMHBI.

4.4. Ilpoepka ceueHus! BBIPAaOOTOK MO AOMYCTUMBIM CKOPOCTSIM JBUKEHHS BO31yXa

[IpoBepka miomianei ceueHnit CTBOJIOB U TOPU3OHTAIBHBIX BEIPAOOTOK
IIPOM3BOJIUTCS TIOCIIE pacyeTa pacipeneieHus BO3ayxa JUisl OLIEHKH COOTBETCTBUS UX
JOIIyCTUMBIM CKOPOCTSIM IBW)KEHUS BO3AYyXa, periiaMeHTupoBaHHbIX ElIb.

PacueTHast ckopocTh IBH>KEHHSI BO3AyXa B BEIPAOOTKAX JOJHKHA YAOBIETBOPSATH
YCIIOBHIO:



171€ Vinax, Vinin — COOTBETCTBEHHO MAaKCHUMAJIbHO U MUHUMAJIBHO JTOIYCTUMAsi CKOPOCTh
JBIKEHUS BO3/lyXa B BBIPAOOTKE.
Jns ctBonOB V|, onpesensiercs no Gpopmyie:
_ Qe (4.10)
' DS’

rae Q. - paCUYeTHBIN PACXOX BO3LYXa, IPOXOISIIMIA 10 CTBOIY, M /c; I - KoadduImenT
3arpoMOXKIEHUS TUIomaan ceuenus creona, [ =0,9+0,95; S - miomans ceyenus cTpoa,
M,

[Tpu Vj < Viax HEOOX0IUMO yBEIMYHUBATE PACXOA BO3AyXa 40 YCHAOBHA Vpmin< V) <
Vimax, IPHA Vi £ Vijax - YBENHYHTH IUIOMIAb CEYECHUS TOPHOM BBHIPAOOTKH 10 Vp < Vipay.

CKOpOCTh ABMKEHUS! BEHTUJISIUMOHHOM CTPYH B OYUCTHBIX 3a005X TOJKHA OBITh HE
Hmxe 0,5 m/c, a npu pazpadboTke KaMepHO-CTOI00BOM CUCTEMOM U B 3a004X MIMPUHON
Oosee 5 M foiKHA ObITH HE HUKE 0,15 M/c, B TOATOTOBUTENBHBIX U HAPE3HBIX
BbIpa0OTKax MpHu Mpoxojke He Hike 0,25 M/c 1 He MPEBBIIATh CIEAYIOIUX HOPM:

- B OYHUCTHBIX U MOATOTOBUTENIBHBIX BbIpA0OTKaX 4 M/C;

- B KBepIIIarax, BEHTWJIAIIMOHHBIX U TJIABHBIX OTKATOYHBIX MITpeKax, Opemcoeprax
U YKJIOHAax 8 M/c;

- B OCTaJIbHBIX BBIPAOOTKAxX 6 M/C;

- B BO3AYIIHBIX MOCTaX /KPOCCHUHTaX/ M TJIaBHBIX BEHTWIALIMOHHBIX mTpekax 10
Mm/c;

- B CTBOJIaX, [0 KOTOPBIM MPOU3BOJIUTCA CITYCK U MOJBEM JIFOJIEH U TPY30B, 8 M/C;

- B CTBOJIaX, CIy>KalllUX TOJBKO JJIsl TOJAbEeMa U CITyCKa rpy30B, 12 m/c;

- B BEHTWJISILIMOHHBIX CTBOJIAX, HE 000PY/I0BAaHHBIX MOAbEMaMHU, a TAKXKE B
BEHTWISILIMOHHBIX KaHalIax 15 M/C; B OTAENBHBIX ClyyasX B CTBOJIAX, IJ1€ CKOPOCTh
BEHTWISILIUOHHOE CTPYH JIOCTUTAET 15 M/c, TOMyCcKaeTcsl yCTPOMCTBO JIECTHUYHBIX
otaeneHui. [lonb30BaThCs UMM pa3peniaeTcs MpyU PEMOHTE CTBOJIA U B aBaPUMHBIX
Cllydasx C IOBEJACHHEM CKOPOCTH BO3ayXa 10 8 M/c;

- B BEHTWIALIMOHHBIX CKBaKWHAX U BOCCTAIOLIMX, HE UMEIOIIUX JIECTHUYHBIX
OTJIEJIEHUI, CKOPOCTh BO3/lyXa HE OTPAHUYMBACTCS.

Tabnuna 4.3 - [IpoBepka ceueHuit BEIpaOOTOK IO JOMYCTUMBIM CKOPOCTSIM JIBHKCHHUS
BO3/lyXa



HpI/IHI/IMaeM HGO6XOI[I/IMI)If/'I pacxona BO3yxa 110 CTBOJIaAM:

2 Makc. pacxo. HaumenoBanue ctBona
S, M Makxkc. ckopocThb Vy , M/C pi| Ouee. N (BbIPaBOTOK) KC
Bo3nyxomnagaroniue CTBOJIBI :
50,24 8 0,9 362 KC Qc
50,24 12 0,9 545 B3C =
B031yXOBBIIAIOIIHE CTBOJIBI 36
50.24 15 0,95 716 BC-1, BC-2 2
3
BripaboTku M/
o C
14 8 0,95 106.4 FOH. BCKPBIBAIOIINI BEHT. B’3
KBepIuiar
18 8 0,95 136,8 BcekpbiBaromiuii OTK. KBepIuiar C:
20 8 0,95 152 CeB. BCKpBIBAIOLIUI BEHT. 90
KBepIIIar =
4 4 0,95 15,2 Benr. Boccraromuii, pynocnyck | 54
16 4 0,95 60,8 CrioeBoii opt 4 ;
56 4 0,95 212,8 OuncTHoI 3a60ii m/
C,
14 4 0,95 53,2 Pa3pesnoii mTpek
BC-1: Q. = 453 »’/c, BC-2: Q. = 453 ' /c.
Q 362
V) o= = -8 w (4.11)
S-JI 50,24-0,9
Q 544
Vp.63C: = =12» (4.12)
S-J1 50,24-0,9
Q 453
% =—C — =9, (4.13)
p.eclec? SXﬂ 50’240’95

V, < Vyax , YCIOBHE IOIyCTUMBIX CKOPOCTEW ABHKEHUS BO31yXa BBIITOIHIECTCS.
4.5. Pacuer nenpeccuu pyJHUKa
Jlnis onpenenenrs oOMEeaxTHON AETPECCUH BBIOMPAETCS Ta BEHTUIISIIUOHHAS
cTpy# (C HAaMOOJIBIINM PACXOI0M BO3/lyXa U HanboJliee MPOTSHKEHHA ), AENPECCHs]
KOTOpOM OyJeT HaubOJbIIeH U B TallbHEUIIEM TPUHUMAETCS B KAU€CTBE OOIIEIIaXTHOM.
BenuunHy 1m1axTHOM AE€NPECCUM pacCUUTHIBAEM MO (GopMyJIe:

H=> h+> h, 6 +h ,k um. (4.14)

BOO. CT.



rae Zh - CyMMapHasi pacueTHas JISTIPECCUs BCEX BBIPAOOTOK, 00pa3yIONMIMX CTPYIO 110

caMOMY TPYZIHO IIPOBETPUBAEMOMY HAIIPABIICHUIO, OT YCThs BO31YyXOIOJAOIIETO CTBOJIA
710 YCThsl BEHTUJISIIUOHHOTO CTBOJIA, MM.BOJ.CT.; th - CyMMapHas pacueTHasi JIelpeccus

MECTHBIX COITPOTUBJICHUI HA BCEM IyTH ABMKEHHUS BO3/lyXa, MM.BOJ.CT.(OpPUEHTHPOBOYHO
th =15+20% OTZh); he - menpeccust eCTECTBEHHOM TATH, MM.BOJI.CT. (OPHEHTHPOBOYHO

he=5+10% ot )_h)

[Toncuer mpenpeccuu Mociie0BaTEILHO COSTMHEHHBIX BBIPA0OTOK
MIPOU3BOINM 110 (hOpMYyJIE:

>h=h+h,+.....h (4.15)

MM.BOL.CT.

rae hy h, ..., hj- genpeccust oTAETBHBIX BEIPAOOTOK;
WA
Sh=y%xBxb o (4.16)
i1 S;
MM.BOX.CT,
e o - KO3 OUITMEHT adpOIMHAMUYECKOTO COMPOTHUBIICHHS BEIPAOOTKH, kre?/m®; |; -
JUTHHA BBIPA0O0TKH, M; P; - mepumMeTp BeIpabOTKH, M; Q; - pacxo/ BO3IyXa Mo BEIPaOOTKE,
M>/c; Si - IIIOIA b TOTIEPEYHOr0 CEUCHHS BRIPAOOTKH, M.



Tabnuua 4.4- Tabauua pacueTa IOeNpeCcCUM MaXTH

- 2.
V4acTox Haspanue T o |lm|Pum|S, M| S M R,k Q3" 5" h;
BBIPaOOTKH Kpemnu M/c M/c
1 2 3 4 5 6 7 8 9 10 11 12
I B3C beron 42 1810|25,1|50,24 | 126808 | 6,7 | 219 | 47961 | 32,3
BCKPBIBAIOIIN
I il OTK. T/6eron | 14,75 | 627 | 16,3 | 18 5832 | 25,8 | 133,3| 17768 | 45,9
KBepIIiar

Il Otk.autpex | T/6eron | 15,75 (840|153 | 16 4096 | 49,4 (1216 14786 | 73,1

v Otk.xBepui. | T/6eron | 15,75 (197 [ 15,3 | 16 409 | 11,6 | 1216 14786 | 17,1

\Y Bent Bocer. | JKBII | 251 | 24 | 8 4 64 753 | 57 3249 24,5

Vi Crnoesoiiopr | JKBIII | 15,75|200 (15,3 | 16 409% | 11,8 | 60,8 3696 4,3

VIl Ovncrras 145 | 60 | 30 | 56 |175616| 0,1 | 555 | 240 0,1
BBIPOOOTKA

VI Paspesnoid 205 | 60 |142| 14 | 2744 | 64 | 555 | 240 0,2
HIIITPEK

IX BenrBocer. | JKBII | 251 | 24 | 8 4 64 | 753 | 57 | 3249 | 245

Xl Benr.tpex | JKBII |1575(720(153| 16 | 4096 | 42,4 |121,6| 14786 | 626

X Benr.Bck.kB | T/Geron | 14,25 (315 18 | 20 | 8000 | 10,1 | 151 | 22801 | 23,0

X BC Beron | 365 | 761|251 (50,24 | 126808 | 55 | 453 | 205209 | 112,9
UTOIO : 3204 406,7

AdpoarHAMHUYECKOE COMPOTUBIICHUE B Tpade 9 i BRIpaOOTKH ONPEALIsIeM I10
dbopmye:

R = ——1—+, ku. (4.17)

[Ipunumaem BenuuuHy ob1iemaxTou aenpeccuu H = 488 MM.BoI.CT.

4.6. Bb100p BEHTUJISITOPOB TJIABHOTO MPOBETPUBAHUS

Br16op BenTUIsITOpa rnaHoro nposerpuBanusg BI'TI mpon3BoauTcst Ha OCHOBE €ro
HAIIOPHBIX XapakTepucTuk Hp u Qp
[Ipon3BOAUTENBHOCTh BEHTUIISITOPA PACCUUTHIBAEM TI0 (hopmyrie:

Qp=KyxQup =1,1-852 = 937,2 - (4.18)



4
rae Ky — ko3 dunuenT, yauThIBaIOIMN yTEUKH BO3yXa Yepe3 HAAIIaXTHbIE COOPYKEHHUSI
Y KaHaJibl BeHTHIIATOPOB. Ky paBeH: Mpu yCTaHOBKE BEHTUJISITOPA HA CKUIIOBOM CTBOJIE
1,25; na kiereBom ctBoJjie 1,20; Ha cTBOJIax M mIypdax, He UCIOIb3YEeMBIX IS TToAbeMa -
1,10; na mypdax, UCoIb3yeMBbIX JIJIs TToAbeMa U ciTycka maTepuaion - 1,30.

Pa300néM npousBoautenbHOCTh Q, Ha Be paBHbIe YacTu: Qg =Q,=468,6 M/c.

[IpousBeném pacuét U BbIOEpEM BEHTHIIATOP IIIaBHOTO IIPOBETPUBAHMUS JIJISl OJTHON
u3 vactei. [ onpenenenus pexkuma padotel BI'TI B ceTn HE00X01MMO HAaHECTH HA
rpaduK 30HBI MPOMBIIIIIEHHOTO Hcnonb3oBanust BT, xapakrepucTuKy BEeHTHIISIIIMOHHON
ceTu. Touka UX epeceyeHrs COOTBETCTBYET PEKUMY PaOOThl BEHTUIISATOPA.

JIJIs TOCTPOCHUS XapaKTePUCTHKHU CETH 3HaYeHUS Hg onpenesroT Mpu 3HaYCHUIX
Qg ot 0 1o 2.

h
HBziZ_l;RQ§+RByQ§,W.eoa. (4.19)

4

rae Z R - conpotuBiieHne ceTr TOPHBIX BEIPAOOTOK, KU; Rgy - BHyTpeHHEee

CONIPOTHUBJIEHUE B BEHTUJIATOPHOU YCTaHOBKE, K|L.

Tabnuua 5- Tabamia BHAYEHUM XapaKTEepUCTUKUM CeTU

0B 0 025QB | 05QB 075Q0B | 1,25QB 1,5Q0B 20B
QB 0 117,15 234,3 351,45 585,75 702,9 937,2
QB 0 13724123 | 54896,49 | 123517,1 | 3431031 | 494068,4 | 87834384
HB 0 43,97 175,89 395,75 1099,3 1583 2814,21

JIns1 onpeiesieHust BHYTPEHHETO COITPOTUBIICHUSI BEHTWISITOPHON YCTaHOBKHU
BBIITOJTHSIEM CIIEYIOIINE PACUYETHI:

1. HaxoauMm 3KBHBaJICHTHOE OTBEPCTUE PYIHUKA A

A 0,353%3013 _ 0,384;;52 P 420
2. OpuEeHTUPOBOYHO OMpEAEIAEM AUAMETP Kojeca BeHTuisitopa Jl;:

s = %24:5’77 (4.21)
3. ConpOTHBIIEHUE BEHTWIATOPHOM YCTAHOBKH HAXOJIUM:

R, =a ;4]3 —0,00014 x| (4.22)

4

rac a — IpUHUMACTCS PaBHBIM: I OCCBbBIX BCHTHIIATOPOB IIPU CTaTUYECKOM




xapakrepuctukax 0,02-0,03; nmpu momabix 0,04-0,05; 11t IEHTPOOEIKHBIX BEHTHIISTOPOB
Ha 0,01-0,02 Gomplie, 4eM y OCEBBIX.
ITo pacyeTHBIM BEeHTHIAIIMOHHBIM NTapameTpaM Qg u Hg BbIOMpaeM BEHTUIIATOP

BILUI-47.

Tabnmuua 6- TexHMUecKasa XapakKTepucTuka BeHTuJaTopa BIIO-47

[Tokazarenu 3HaueHus

InamMeTp paBouero kojeca, MM 4700
YacToTa BPAILCHHS, MUH 490-250
MoINIbHOCTh YCTAHOBKH, KBT 350-4300
Maxkcumanbhbiii cratuaeckuii KITJI ycranoBku 0,87
Jlnama3oH B 30HE MPOMBIIIUICHHOTO UCIIOJIb30BaHUS:

- monawm, M7/c 160-710

- CTAaTHYECKOE IaBiieHue, I1a 1400-9300

PaCHpeﬂCHeHHCBOSnyaIH)BGpTHKaHBHBmdCTBOHaNIHpHHHMaeTCﬂCHGﬂYKHHHMI

TocTynarowuii B pyJHHK BO3AyX moxaéres mo creoixy KC — 362 m%/c., B3C— 544
m/c.

Vcxomsiimii u3 py/IHAKA BO3AYX BhLIAéTCs o crBoiy BC—1, BC-2 — 453 m'/c.
OCHAILIEHHBIM BEHTUJISITOpaM IJIaBHOrO NpoBeTpuBanus tura BI{JI —47.
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Puc.5.1. Coemewiénnntii cpaghpux pabomel 6eHmMuIamopa u 6eHMUNAUUOHHOU
cemu
4.7. PacyeT BEHTWISILIUM OYUCTHOTO 32005

JlanHble 115 pacyeTa.

- CeueHue 04. BHIPAGOTKH S=56M°.

- HauGounpmast npoTsskeHHOCTh BhIpaOboTKu L=120Mm.
- KonnuectBo onHOBpeMeHHO B3pbIB. BB.-300kT.

- Hanbonpmree kon-Bo 01 B BRIPAOOTKE — 4 4ed.

Pacxon Bo3myxa 1mo HauOoJIbIIIEMY YUCTY JI0JIeH, OTHOBPEMEHHO HAXO/ISIIIUXCS B
3a0o0e€.

3
=0,1-n,m
Q.=0.Ln, (4.23)
/c,
rae 0,1 - HopMa BO3/1yxa Ha OJTHOTO YEJIOBEKA M\c.; N -MaKCHMAIBHOE UHCIIO JIOJICH,
HaXOJIAIIUXCA B 3200¢€.

Q,=0,1-4=0,4 m%/c.

Pacxon Bo3myxa HEOOXOUMOTO /IJIs CKBO3HOTO IPOBETPUBAHUS cJiosl o razam BB
cornacHo B.H.Boponuna:

V, . 500-A .

Q, =23 Ko lg=_— =106 Ve, (4.24)
rae Vi - cBoOOAHBIN 00BeM ci1ost (TI0cJie paciupeHus 10 TapaMeTpoB
h=7m,b=8M.V,=3360Mm>; K; - k03¢-HT TypOynenTHOM muddy3un ,3aBHCAIIMIA OT
r€OMETPUYECKUX Pa3MepoB (MPHU MOMEPEYHOM CEYEHUU < 10m* K=10,0 IIPU CEYECHUU
>10m* K=0,8; t - Bpems mposeTpuBanus (t=1500c); A-kommdectBo BB,B3psiBaeMoro 3a
oauH pa3(A=300xkr).

K

Pacxon Bo3myxa mo pa3daBieHUIO BPEAHBIX MPUMECEH BBIXJIOMHBIX Ta30B
000pyIOBaHUS C ABUTATEIISIMU BHYTPEHHETO CTOPAHUS:

B . _ 3
Q5 =(BmM/60) - N =183 M~/ (4.25)

o 3
rac BM - HOpMa BO3JlyXa Ha 1 1.c. HOMMHATBLHOM MOIIHOCTH ABHUTAaTCIIsA, M /MI/IH, JJIIA

IA3ENIBHBIX - BM 2 5; Z N - cyMMapHasi HOMUHaJIbHasi MoIIHOCTh Beex JIBC, 1.c.

K ydetry npuHeMaeM HanOoJbIINN pacxo Bo3ayxa (1Mo pa30aBiIeHUIO BPEIHBIX
MpUMeECei BBIXJIOTTHBIX Ta30B 000PYAOBaHUS C IBUTATEISIMA BHYTPEHHETO CTOPaHUs).
Q=18,3 M’\c.

PacueTHas ckOpoCTh IBMKEHHSI BO3AyXa B BEIPAOOTKAX JOHKHA YAOBICTBOPSATH
YCJIOBHIO:



Vinin<Ve<VmaxM\c.

rae Vmin,Vmax COOTBETCTBEHHO MUH. U MAaKC. JJOITYCTUMAasl CK-Th.JBHKCHUS BO3/lyXa B
BbIpaboOTKe, mMpuHeMaemasi B cooTBeTcTBuu ¢ EINb.
VB onpenensercs o ¢popmyiie

Ve=Q/1-S=0,35 m\c., (4.26)
rie Q - pacueTHBIH Pacxo/ BO3AyXa IPOXOISIIHil o BeIpadoTke Mo\c; [ -
K03(}.3arpOMOKICHUS TUIOIISIA CEYEHUS BEIPAOOTKHY; S - IJIOMIAh CEYCHHS BHIPAOOTKH,

Jliist ouncTHBIX 3200€B Vin=0,15M\c, Vnax=4M\c. TaKUM 00pa3oM yCIIOBHE
BBIIIOJIHSAETCSL.

4.8. TeXxHUKO-?KOHOMUYCCKHE TTOKA3aTEIIN BCHTHUJIIIINH IIAXThI

MomnocTs (KBT) nBuratesns BEHTUISTOpA TJIABHOTO MMPOBETPUBAHUS OTPEIEISETCS
o opmyiie:
_ QuH,  _ 468,6 - 488 _ 4080
12n,m,My 102 -0,75 - 0,8 - 0,75 (4.27)

B

TA€ Mj; - K.ILJ. BEHTWIATOPA; 1, - K.I.J. JIBUTATENS; N, - K.ILJ. IEpeladyn OT JBUTATENS K
BEHTUJISATOPY.

BaxHelInM KpUTepueM BEHTUIISILNN SIBJIIETCS €€ S3KOHOMUYECKAs
3¢ (HeKTUBHOCTH. METObl, TO3BOJISIONINE OLEHUTh BHITOY OT T€X WJIM UHBIX PEIICHU B
00JacTh BEHTWISILIMM LIaXT, OTCYTCTBYIOT, SKOHOMUYECKas 3(pPEeKTUBHOCTh BEHTUIISAIIMU
OLICHUBAETCS MPUOJIMKEHHO T10 3aTpaTaM Ha Hee: YeM MEHbIIIE 3aTPaThl HA BEHTUIISILIUIO
(npu ycioBuH BbINOHEHUS TpeOoBaHui [IpaBui 0e30MacHOCTH), TEM OHA SKOHOMHYHEE.
Takol moxo/1 He ABISETCA CTPOTUM, KOO OOJIBIIUM 3aTpaTaM Ha BEHTUJISILIUIO MOXKET
COMYTCTBOBATH U 0OJIbILIAS BBHITOJIA.

3aTpaThl HA BEHTWISILMIO IIaXThI CJIAratoTCs U3 3aTpaT Ha IPOBETPUBAHUE U
MoJJiep>KaHNe BEHTUISIIITUOHHBIX BBIPAOOTOK, MPUOOPETEHUE BEHTUIISITOPA, COOPYKEHUE
dbyHIaMeHTa 34aHHs BEeHTUJISITOPA, KaHalla BEHTHIIATOPA, Kajlopudepa, peBepCUBHBIX
YCTPOMCTB, Ha 3JIEKTPOIHEPTUIO, PEMOHT, PEBU3HIO U HAJIAJKY BEHTUIIATOPA,
BEHTWJISILIMOHHBIE COOPYKEHUS U 000pY0BaHME, a TAK)KE U3 3aTpaT Ha 3apab0THYIO IJIATy
00CITy’KMBAIOIIET0 MEPCOHANAa U BEHTUJISILIUOHHOTO HA/130pa, YCIYTU MEXaHUYECKOTO
11exa, KOTeJIbHOH, Tee()OHHOM CTaHITNH, TpaHCIopTa. [ 0/10BbIe MPUBEICHHBIE 3aTPaTh
(py©.) Ha 3KCILTyaTaMIO0 BEHTWISILIMOHHOW YCTAaHOBKH ONPEEISIIOTCS 10 hopMyIie:

3,=3,+3,+3,5 +3,+3.E,
(4.28)

4
rjae 3,- roI0BbIE 3aTpaThl HA AJIEKTPOIHEPIHIO, pyO.; 3, - TOJOBBIC 3aTPAThHI HA
aMOPTHU3alHMIO, pyO.; 3, - FOOBBIE 3aTPAThl HA TEKYIUI PEMOHT, PEBU3HIO U HATAJKY
BEHTUJISIIUOHHOM YCTAaHOBKH, PYO.; 346 - TOAOBBIE 3aTpaThl HA 00CIyXKUBaHuE, Pyo.; 3y, -
rOJIOBBIE 3aTPAThl HA BCIIOMOTaTeIbHbIE MaTepuabl, pyo.; 3; - CTOUMOCTh BEHTUJISITOPHOM



ycTaHoBKH, pyo0.; E, = 0,14 - HopmaTuBHBINA KO3pduueHT 3 PEeKTUBHOCTH KalUTATbHbBIX
3aTpar.

[To nannbiM 120, croumocts 1 kBT1/4 anektposneprun Ha 20.03.99 r. pasaa 200
T.py0. 32 1000 kB1/4. 'og0oBbI€ 3aTpaThl HAa AAEKTPOIHEPTUIO PACCUUTHIBAEM IO (popMYyJie

C =
Nz 24:365-200/1000, (4.29)
T.py6.
C = 4982-24-365-200/1000=8,7 MIH.pY6.

5. 'eHepanbHblii MI1aH
5.1 O0mue cBeneHus

B 2008 rony Ha pyaHuke 06110 10061TO 2800 THIC. TOHH pyAbl (IPU NPOEKTHOW MOII-
Hoctu 4500 TeIc.T/TON). BCesi nmoObiTas pynma mocTtaBisercss g oOoramieHus Ha
Tannaxckyto oboratutenbuyo ¢padpuxy (TOD)

B HacTosiiee BpeMs Ha TOBEPXHOCTH PyIHHUKA HAXOIATCS B JKCIUTyaTallMH Clie-
AYIOIIUE TIPOMIUIONIAIKH:

IPOMILIONIA/IKa OCHOBHAS;
TUIONIA/IKa BEHTUJISILIUOHBIX CTBOJIOB

5.1.1 IIpoMiuiomiaaka KoMILIeKca

Ha npomMmuioniaike KOMIUIEKCa UMEETCH:
-Ha/IIIAXTHOE 3JaHUE€ BEPTUKAIBHBIX CTBOJIOB, 10 cTBouy CC pyna BblgaeTcss Ha
MOBEPXHOCTh KOTOPBII 000pyA0BaH 4Ms CKUIIaMU €EMKOCTBIO TI0 7M”;
-ctBo1 KC ciyxut mjist criycka M mojabema Jiojie, o0opynoBaH 2Ms MOJAbEMHBIMU
YCTaHOBKAMHM, TaKXe€ MCIOJb3YyeTCa Il CIyCKa MOAbEMa pa3IMYHbIX MAaTepuasos,
000py10BaHUS;
- ctBoJ1 BIIC BEeHTHIIALIMOHHO TOJIAIOIIMIA CTBOJI, KOTOPBIM CIIYKUT JJIs MOJa4M BO3AyXa U
3aKJ1aI0YHOM CMECHU B MOJ3EMHbIE BHIPAOOTKH, IUAMETP B CBETY 8M, CTBOJI 000pYyI0BaH
MOJbEMHOM YCTAaHOBKOM NpeJHa3HadyeHa JUisl CIycKa moabema JroAeil u rpys3oB. Ilo
CTBOJTY MIPOJIOKEHBI 4€ cTaBa TpyO nuaMeTpoM 325 MM, AJis OJA4H 3aKIaJ0YHON CMECH.



5.1.2 Ilmomaaka BEHTWIAIIMOHHEBIX CTBOJIOB

Ha »Toii mpomiuiomnaake pacrnoaokeHbl BeHTHsIMoHHbIe ¢cTBoJibl BC — 1, BC — 2
nuaMmeTpoM 6,5 M. Mcnonb3yeTcs s BeIIauu OTpaOOTaHHOTO BO3/yXa, a TaK ke CIIyXkKaT
KaK 3alacHble BBIXOAbI, OOOPYIOBaHBI IOABEMOM, OOOPYJAOBaHbI BEHTHIJISITOPAMHU
rinaBHoro nposetpuBanusi tuna BI[/[-47 «CeBep», OCHOBHBIMHU U PE3EPBHBIMU

5.1.3 Ckiazackoe X03sMUCTBO

B Hacrosimiee BpeMs Ha MPOMIUIONIAJKAX INAXThl UMEIOTCS 3aKPBIThIE U OTKPBITHIE
CKJagpl o0opyaoBaHMs W MarepuanoB. [IpoekToM coxpaHseTrcs CyLIECTBYIOLIAs
opraHu3alys CHa0XeHUs pyJHUKAa MaTepuaiaMu U 000pyJOBaHUEM:
00OpyI0BaHUE U MaTEpHaJIbl, 3aIMYacTH NMocTynaroT yepe3 6azpl MTC 1 HenocpeaCTBEHHO
C IIPEANPUITUN-U3TOTOBUTEIIEH;

JIECHBIE KPENEKHBIE MAaTEpUabl IOCTABIAIOTCS HA IIAXTy aBTOTPAHCIIOPTOM C apEHHOIO
HPENNPUITHS U XPAHATCS HA OTKPBITHIX CKJIaJaX PyAHUKA;

['CM Takxe XpaHUTbCS Ha MPOMIUIOMIAJKE, U MOCTOSHHO JOCTABJISIIOTCS € OJMKalImux
aBT00a3 aBTOTPAHCIIOPTOM Ha MIPOMHJIOUIA/IKY PYAHHKA.

Ckiiag MaTepuaoB U 000pyAOBaHUA TAKXKE HAXOAUTHCA HA MPOMIUIOIIAJIKE PYAHOTO
KOMILJIEKCA, [/I€ XPaHATCs BCe MaTepualbl, i1 OecriepeOoiHOM padoThl pyIHUKA.

5.1.4 PeMOHTHOE XO3AUCTBO

JIaHHBIM TPOEKTOM IMPEAyCMATPUBACTCSA IPOBEACHUE IEPEBOOPYKCHHUS TOPHBIX
padoT Ha Oa3e COBPEMEHHOTO BBICOKOIPOU3BOIUTEILHOIO OTEYSCTBEHHOTO U UMIIOPTHOTO
000py10BaHUS.

MOIIHOCTB IIaXThl COXPAHACTCS Ha YPOBHE 4,5 MIIH.T PY/bI B TOJI.

B HacTosImee BpeMs Ha MIaXxTe SKCILTYaTHPYIOTCS 00BEKThl PEMOHTHOTO Ha3HAYCHUS,
MIOCTPOCHHBIC 110 paHEee BHIMIOJTHCHHBIM IPOCKTaM, a TAK)KE CHJIAMH CaMOTO PYTHHUKA.

JIaHHBIM TIPOSKTOM COXpaHSETCS CYIIECTBYIOMIAS Ha IIAXTE OpTaHHW3aIis PEMOHTa

000py10BaHUS:

KalUTAJIbHBIA PEMOHT - IEHTPAIIM30BAaHHO Ha PEMOHTHBIX 0a3ax pyIHUKA;

TEKyIIUE PEMOHTBI - B PEMOHTHO-MEXaHWYCCKMX MACTEPCKUX arperaTHO-y3JIOBBIM
METOJIOM;

-4aCTUYHOE BOCCTAHOBJIEHUE M W3TOTOBJICHHE OBICTPO HW3HAIIMBAEMBIX JeTalleidl B

PEMOHTHO-MEXaHUUYECKUX MACTEPCKUX PyIHUKA;

-PEMOHTHBIE OCMOTPBI - HEMIOCPEACTBEHHO Ha MECTAX YCTAHOBKU 000PYAOBaHMUSI.
CTpouTeNnbCTBO HOBBIX OOBEKTOB PEMOHTHOTO Ha3HAUYECHUS IPOEKTOM HE Tpe-

JyCMaTPUBAETCS.

5.1.6 ABrogoporu



CBsi3b pyAHUKA C BHEIIHEHM CETbIO AaBTOAOPOr M C JAPYTUMU PYJHUKAMHU
OCYIIECTBJISIETCS.  MOCPEACTBOM  aBTOAOPOrd ¢  acaibTOOETOHHBIM  TMOKPBITUEM,
MIPUMBIKAIOIIEH K OCHOBHOW aBTOTpaHcnopTHouW maructpanu HIIP, taxke stu moporu
CONYTCTBYIOT MEK/1y BCEMU ITPOMILIONIAIKAMHU.



6. be3omacHoCTh KHUBHCACATCIbHOCTH U 9KOJIOTUYHOCTD IIPOCKTA

6.1 OO1IMeE TOJ0KEHUA
IIpoexTupyeMblii pyAHUK OTHOCUTCS K OMACHBIM I10 Ta3y W NbUIM. B moisie pyaHuka
HMMEIOT MECTO YIJICHOCHBIE OTJI0XEHUSI TYHI'yCCKOM CepHM, KOTOPBIE CIIY>KAaT UCTOYHUKOM
BBIICIICHUS MeTaHa. B cBsf3u ¢ d5TuM Ha pyaHuke B coorBeTrctBun ¢ EIIb
MPelyCMaTPUBAECTCA ra30BbIM PEKUM U OCYIIECTBIISIIOTCS CICIYIOIIUE MEPOTIPUATHS:
- KOJMYECTBO TM0OJIaBAa€MOT0 B IIAXTy BO3JyXa pPACCUUTHIBACTCA C YYETOM
BBIZIENSEMOTO MeTana Ha 1 m° CYTOYHOM JOOBIYH;
- pPEryJISIDHBIA  aBTOMATUYECKHAM KOHTPOJIb COJIEP)KAHUS METaHa B
PYIHUYHOM aTMocdepe;
- B3pBIBHBIC PA0OTHI BEIYTCA TOJIBKO B MEXIYCMEHHBIN NIEPUOT;
- HE JIOMYCKAaeTCsl MOSIBJICHUE OTKPBITOTO OTHS, KYPEHHUE, MOSIBICHUE
PaCKaJICHHBIX MPEAMETOB U UCKD.

6.2 MeponpusTusi o 0€30MacHOMY BEJICHUIO OYPOB3PBIBHBIX PadboT

PynHUK TpOM3BOAMT B3pbIBHbIE pa0OThl MO MPOXOJKE TOPHBIX BBIPAOOTOK,
OUMCTHOU OTOOMKE, BTOPUYHOMY APOOJICHHUIO U BBIITYCKY TOPHOM Macchl U3 py10CIYCKOB,
OYHKEpOB.

B3pbiBHBIE pabOTBI MO MPOXOJKE TOPHBIX BBIPAOOTOK, OYUCTHONW OTOOMKE,
IpOOJIEHUI0 HErabapuTOB IMPOU3BOMASTCS JBa pa3a B CYTKM B IepepbiBe Mexay |1 u 2
CMEHaMH U 2 W 3 cMmeHamu. BrImyck TOpHOMl Macchl M3 PYAOCIYCKOB, OYHKEPOB -
cpenHecMeHHbI. MecTa u BpeMsi MpOou3BOACTBa padoT ycraHaBnuBatoT "Lluknorpamamu",
YTBEPKJICHHBIMU TJIABHBIM UHKEHEPOM PYyIHHKA.

B3peiBHBIE paboThl Tpou3BoasTCs 1o mnacnoptaM bBP, cocTtaBieHHbIM Ha
OCHOBaHMM AKTOB OIBITHOTO B3pbiBaHUsS. llepcoHan B3pBIBHBIX padOT MOMKEH OBITH
O3HAaKOMJIEH TMOJ POCIHCh C TEXHUYECKOM JOKYMEHTALMEH, PETIAMEHTUPYIOLIEH
0e30IacHoe MPOU3BOACTBO PadOT MO MPOBEIECHUIO B3PHIBOB, 00ECICUNBATH BBIIOJIHEHUE
coJiepKaIuxcs B Hel TpeOOBaHMIA.

6.3 [lopsaok ynajieHus Jroiei U3 OMacHOM 30HbI

PykoBoguTenu Bcex NOApa3JEiNCHUN pYIAHUKA, JIOAM KOTOPBIX IOCEIIAT
MO/I3€MHBIE BBIPAOOTKU PYJHUKA, 0053aHbl 03HAKOMHUTH CBOMX TPYISAIIUXCS C MOPSIKOM
IIPOU3BOJICTBA B3PBIBHBIX PA0OT MOJI POCIHUCH, OOECIEYUTh UX CBOEBPEMEHHBIN BBIXOJ U3
OITaCHOU 30HBI.

[Ipu 3apspkanuu 3a00€B MX oOmacHas 30HA OTpa)xKAaeTcs MNpeAyNnpeauTeIbHbIMU
tabauukamu (annutaramu) "Crtoit B3pbIB!". B moa3zeMHBIX BbhIpaOOTKax 3ampeTHask 30HA
OTpENENsieTCs pacyeToM M0 JCHCTBUIO YIapHOW BOJHBI OT BO3MOXKHOIO B3pbIBa
Haubosbero komuectsa BB, B cootBercTBuu ¢ EINb mpu BP.

Bce nroau, He cBsi3aHHBIE C B3pPBIBHBIMU pa0OTaMu, 0OS3aHbI BBIUTH 3a MPEACIbI
30HBI OFPAXKIECHUN IPEeIyIPENUTENbHBIMU aHIIUIAraMy U OCTaMHU.

OO1eit onacHOM 30HOM B3PBIBHBIX pa0OT SIBISIETCS] TEPPUTOPHUS TOPHBIX yUaCTKOB,
Ha KOTOPBIX BEAYTCS B3pBIBHBIE PabOThI, a TAKKE TOPHBIE BHIPAOOTKH BEHTUIISILIMOHHO-



3aKJIAJIOYHBIX TOPU30HTOB UM BEHTWISILIUOHHBIE CTBOJBI, IO KOTOPBIM JABUIKETCS
ra3zo00pa3oBaHHbBIC TTPOAYKTHI B3pbIBa. BXxoa B 0011yt0 onacHyto 30HY ¢ 6 yacoB 05 MuUH.
10 8 yacoB 30 MuH. 1 ¢ 15 yacoB 05 MuH. 70 17 4acOB KaTeropuueCKu BOCIPEIIACTCSI.

I'opHble MacTepa 00s3aHbI JIOKJIAIBIBATh JUCIIETUCPY PYAHUKA O BBIBOJE JIIOJACH U3
ONACHOM 30HBI.

6.4 Meponpusatusi 1o 0O€30IMaCHOMY JBH)KCHHIO CaMOXOJHO - JIBHXKYIIETOCS
ob6opynosanus (C10)

Ha mopzemubIx ydacTkax pyaHuka, skciyatupyrommx CHO, HOTKHBI UMEThCS
cxemsl aBrkeHusa CLO ¢ yka3aHueM Ha cxemax:

- TUIIOBBIX JJOPOKHBIX 3HAKOB;

- XOZ0BOM CTOPOHBI;

- MECT, UMEIOIIMX HEJOCTATOYHbIC 3a30phl 1 mpoesaa CJ1O;

- KOJIMYECTBO BO3/TyXa, MPOXOJISAIIETO Yepe3 CEUCHUS BIPAOOTKH;

- tunt CJ1O, KoTopoMy paspelieH mpoe3 1 1Mo JaHHOK BEIPAOOTKHU.

CxeMbl IBUKEHUSI COTJIACOBBIBAIOTCS M YTBEPXKAAIOTCS B YCTAHOBJICHHOM TOPSIJIKE.
Bce UTP u paGoune o0s13aHbI IO pOCIIUCH O3HAKOMHUTBLCS CO CXEMOM JIBHIKCHHUS.

B BeIpaboTkax, mo KoTopeiM ocymectBisiercs asmwkeHue CJIO u He

UMEIOIIUM JOCTaTOYHBIA 3a30p, ckopocTh aBmwkeHuss CJIO ne OGomee 5 xkm/4. Ilpoesn
COMPSDKEHUSI BBIPAOOTOK 3 KM/U. ¢ 00s13aTeNIbHOM No/1ayeli CUTHAIA.

6.5 Meponpustus 1no 60pb0e ¢ MbLIbIO

Bboprba ¢ nmbuibi0 Ha TOPHOAOOBIBAIOIIMX MPEANPUATUIX UMEET O0NbIIOE 3HAUCHHE.
B Hacrosiee BpeMsi Bc€ MEpONpuATHs MO O0pbOe € MbUIBI0 MOXHO MOJPa3JeiuTh Ha
CJIEIYIOIE OCHOBHBIE IPYIIIIBIL:

- TpenynpekJIeHWe WM CHWXKEHUE TMblieoOpa3oBaHus (OypeHHe IIMypoB C
MPOMBIBKOW UX BOJOMN);

- OCaXKJI€HUE IbUIN, B3BEILIEHHOM B BO3/1yXe (OpOILIEHHE);

- pa3KM>KEHUE TbLJIN, B3BEIICHHON B BO3AyXe (BEHTUIISLIMS).

Ha pabounx mecTtax NPUMEHSIOT CpPEACTBA WHAMBHUIYaJbHOM 3alUThl OPTaHOB
npixaHus oT nbutd. Haumbonee pacnpocTpaHEHHBIM CpPEJICTBOM SIBISETCS pPECIUPATOp
"nmenectok".

Hauboinee onacHoit siBisieTCs bLIb, COJIEpKalliasi IBYyOKUCHh KPEMHHUSI.

[IpenensHO-AOMyCTUMAsT KOHIIEHTPALIUS HA TIHLIb:

[Ibi1b, COZEepIKAIIAs CBOGOIHYIO ABYOKHCH KpeMHus Si02>70%. .. 1mr/m®

10< Si0,<70%...2mr/M°

[Te11b, comeprkaliast CBOOOIHYIO IBYOKUCH KpeMHHS Si0,<10%.. Amr/m®

I1b116, He CoZepIKaIIIas CBOOOIHYIO ABYOKHCH KpeMHus Si0y<10%...6Mr/M°

6.6 MeponpusaTus 1Mo ociabJICHHUIO 1yma



1. CraumonapHoe 000pyAOBaHKeE, BBI3BIBAOILIEE IIIyM U BUOpAIHIO,
yCTaHABJIMBAETCS HAa U30JIMPOBAHHBIX OT MOJIa CAMOCTOSTENbHBIX (DyHIaMEHTaX.

2. B wMammHHBIX KamMepax IIyM JIOKaJU3yeTCsi TyTeM TMOKPBITHS CTEH
3BYKOMOTJIOMIAIOIIUM MaTEPHATIOM.

3. Pyunoe 0060py10BaHK€ BBITIOJIHEHO B BUOPO3AIIMTHOM HCIIOJTHEHHH.

4. Jlns 3amuthl oT BUOparuu oneparopoB [1P-22 npumenstorcs rudkue pyuku PA-

2A.
6.7 IlpenynpexxaeHne B3phIBa ra30B

1. Ha 04MCTHBIX ¥ OATOTOBUTEIHHO-HAPE3HBIX padOTaxX MPEIyCMOTPEH
ABTOMATHYECKUI KOHTPOJIb 32 COCTOSIHUEM PYJTHUYHOU aTMOC(EPHI.

2. IlpumensieMas »3JieKTpoamnmnaparypa B MOJ3EMHBIX YCJIOBHUSX BBIIIOJHEHA BO
B3pbIBOOE30IIaCHOM HCIIOJTHEHUH.

3. TpancnopTupoBaHUE TPY30B KOHTAKTHBIMH JIEKTPOBO3AMH MPUMEHSIETCS TOJIBKO
Ha OCHOBHBIX OTKaTOYHBIX TOPU30HTAX CO CBEXKEU cTpyel. Bo BceX OCTalbHBIX CiIyyasx,
OTKAaTKa OCYIIECTBIISIETCA aKKYMYJISITOPHBIMU 3JIEKTPOBO3AMM.

4. Jlng npoBEeTpUBaHUS TYNMHUKOBBIX 3a00€B MPUMEHSIOTCS BEHTUIISATOPHI MECTHOTO
MIPOBETPUBAHUSI.

5. B3pbiBanue 3a00€B MPOU3BOIUTCS B MEKCMEHHBIE TIEPEPHIBHI.

HauGosee B3pbIBOOMACHBIMU Ta3aMH SIBJISIFOTCS. METaH U BOJOPO/I.

[Ipu conpepkanuu MeTaHa B pyJAHHYHOM atMocdepe 10 4,5% u cBoie 15% meran
roput; oT 4,5 1o 15%-B3pbeIBaeTcs; HAMOOIBIIECH CHITBI B3pBIB-9,5%.

B3ppiB MeTaHa MOXET WHHUIIMUPOBATH B3PBHIB MbUIM (YTOJBLHOM, CEpHOM, CEpHO-
KoJTYagapHou U cynb(PuaHoi). B3pbIBUaTOCTh 3TOM MBUIM 3aBUCUT OT COJIEpKaHUS B HEH
JIETy4YHMX BEIIECTB, OT KOHIEHTPAIUU MbLIU, JUCTIEPTHOCTH MbUIA U 30JbHOCTU YTOJbHOU
TIBUTH.

6.8 IIpoTuBOMIOXKApHBIE MEPOTIPUSATHUS

[TpoTuBOMOXKapHBIE MEPOTIPUATHUS BHIIIOIHSIOTCS B COOTBETCTBUU C TPEOOBAHUSIMHU
6e3onacHocTH. BogocHabkeHne MOA3eMHBIX TOPHBIX Pa0O0T OCYIIECTBISETCS OT
MarucTpaJIbHBIX CETE BOJONPOBOAA, OT KOTOPBIX UAYT OTBETBIEHUS K CTBOJIAM, JIJIS
yCTpOICTBa BOJASHBIX 3aBEC B BHIPA0OTKAX, a TAKXKE AJIS TYLICHHS OXKapOB B CTBOJIAX.
[IpoxnanbIiBatOTCsl MPOTUBOIOXKAPHBIE TPYOOIIPOBO/IbI, KOTOPBIE JOJIKHBI 00ECIeYNBATh
101a4y BOZBI B KOJTHYECTBE HE MeHee 3 M /dac Ha | M” IOMEpPEeHOro CeYeHHUs BEIPAOOTKH.
Ha tpy6onpoBoaax yepe3 kaxasie 250 M mpeaycCMOTPEHbI TOKapHbIe KpaHbl. JluameTp
TpybomnpoBoja paBeHn 100 MM, naBieHue B HeM paBHO 4-10 aTm.

6.9 Ilnan nuKBUAALIMY aBapUH



[1nan nukBuaanuu aBapuu (nanee no Tekcty IIJIA) cocTaBnsieTcss B COOTBETCTBUH C
EIlb npu pa3paboTke pyAHBIX, HEPYIHBIX U POCCHINHBIX MECTOPOKICHUM IOJ3EMHBIM
Crocooom.
ITJTA mepecmaTpuBaeTCs U yTBEPKAAETCS OJUH Pa3 B IOJIYTrOJHE HE MO3IHEE YEM
3a 15 nHel 1o Havana CIeIYIOUIET0 IOJIYyTOqus.
B IUTA npeaycmaTpuBaroTCs:
- MEPONIPHSTHS IO CIIACEHHUIO JIFOJIEH, 3aCTUTHYTBIX aBapUEH;
- MEPONPUSTHS MO JUKBUIALNH aBapHUil B HAYAJIbHOM CTaIMHA UX BO3SHUKHOBEHMUS;
- neiictBust UTP u pabounx nmpu BO3HUKHOBEHUH aBapuii;
- IIEUCTBUSI BOCHU3UPOBAHHOM ropHocmacarenbHoi yactu (BI'CY) B HauasibHOM
CTaJIM¥ BOSHUKHOBEHHUSI aBapHil.

6.9.1 O6u1as yacTh M1aHa JUKBHUIALWNA aBAPUU PYTHUKA

1. OTBeTCTBEHHBIM PYKOBOJUTENIEM paOOT MO JIUKBHUAAIMM aBapuUil SBISIETCS
IJIABHBI MHXKEHEP PYJIHHKA, a MPU €r0 OTCYTCTBUHM 3aMECTHUTENb IVIABHOIO MHXKEHEpa -
TOPHBIN JUCIIETYEP PYAHUKA.

2. OCHOBHBIM KOMaHJHBIM IIYHKTOM SIBJISIETCS KaOMHET TJABHOTO WHXKEHEpa
PYIHHKA, PE3€PBHBIM - TMOMEIIEHUE AUCIETUYEPCKOM, 3alacHbIM - KaOWHET TJIaBHOTO
MEXaHHKa PYJIHHKA.

3. Kaxnpiii padbounit wim HUTP npu oOHapyXkeHUM aBapuu 00s53aH, Hapsay C
NPUHATHEM MEp IO JIMKBUAAIIMU aBapyu HEMEJIEHHO COOOIIUTh 00 aBapuul AUCIETYEPY
pynHuka no tenedony unu no MI'AC.

4. Tepmunsl "0 oyara moxapa' u "3a odyaroMm mnoxkapa" ClI€AyeT CUMTATh MO XOIY
BEHTWISIIIMOHHON CTPYHW TPU aBapUHOM PEXUME BEHTUJISLIHUM, MPETYCMOTPEHHOM JJIsi
nmagHoM nmo3unuu 11JIA.

5. Jlronu, HAXOsIIMECS B TYNMUKOBBIX BBIPAOOTKaX, MPU HEBO3MOXKHOCTH BBIXOJa
13-3a IUIAMEHU, CUJIbHOW 3aJbIMJIEHHOCTH WJIM BBICOKOM TeMIEpaTypbl B MOABOASIIINX K
TYNUKYy BBIpAOOTKaX, W3 TYyNHKa HE BBIXOANT, a BKIIOYAIOTCS B camocracarely,
OTKPBIBAIOT CTaBbl CHKATOTO BO3AYyXa, OTIEPEMBIYMBAIOTCS MOAPYUYHBIMU CpPEICTBAMHU U
XKIYT MPUXOAa ropHOcHacaTesel, nojiapasi NepUOIUUYECKUE CUTHAIBI YAaCTHIMHU yAapamu
o Tpyoam.

6. CpencrBamu omosemenust o0 aBapum siBnsiercs: UT'AC (I'MC), tenedonHas
CBsI3b, MUTAHHUE CBETA, MTOJTHOE OTKJIFOYEHHUE DJIEKTPOIHEPTUHU U YaCThIC YIaphl IO TpyOam.

7. I'maBHBIN BBIXON - ToabeM KC.

8. PynuuunbIil 3anmacHsIi BeIXo - moabem BC-1, BC-2.

IIpumeyanue:

- JIIOJIA, BBIIIEAININE U3 MIAXThI, 00s3aHbl HAXOJAUTCS HA CBOEM YYacTKe JI0 0CO00TO
pacCIOpsHKEHHUS;

- mocnenyromme mnpudkIBatomue (mociae BTOporo B3Boja otraeneHus BI'CY)
HAXOJATCA B PACIOPSDKCHHM OTBETCTBEHHOTO PYKOBOAUTENS PAOOT MO JUKBUAAINH
aBapuu.

6.9.2 MeponpusiTisi IO CHACEHUIO JIIOJIEH U JTUKBUJALUY aBapUU MO MO3ULIUSIM



Tabmuua 6.1 — [To3urms Nel

Meponpustusi 1o OTBeTCTBEHH .
. Ilytu  BBIBOJA  Jroged U3
Ne |cnacenuio  mromel  u|ble auna u .
aBapHUifHOTO y4yacTKa
I 11 |JTUKBUAAIIMY aBapuu WCTIOTHUTENH
. Jromn Haxopsmuecs y CTBoOJA
["opHblii
KC, BpIpaboTKax  OKOJIOCTBOJILHOTO
I'maBHbIE JIHACIIETYED,
N JIBOpa, BKJIIOYAIOTCS B camocracaTeld, 1
1. |Bentunsatopel BC-1, BC-|cMeHHBIH ~ Haa30p, OBXOnA OWAr MOKAPA, JBUIAIOTCH K
2-PEBEPCUPOBATDH  |motopucr I'BY, I P,
MEXALIK ctBosiam BC-1, BC-2.
' (T=30 mun)
Jrogu, Haxopsumecs B BEpXHEH
gactu ctBoja KC, B camocmacarensix
BBIE3)KAIOT HA IMOBEPXHOCTH IO CTBOIY
OnoBecTuTh . .
.. I'opHBIi1 KC, B Hwxnuell uactu crtBosa KC B
aBapUNHBII u
2. . JUcTeTyep, camocracaTensix BO3BpAaIIaOTCs B
YIPOXKAEMBIN y4acTKu 00 N
ABADII CMEHHBIN HAA30p.  |OKOJIOCTBOJIbHBIC BBIPAOOTKH u
PHHL. 3akpbiBatoTcss B KABC unun, MuHys oudar
nokapa, cleayrtr k crtBojam BC-1,2
(T=30muH)
BeBate BI'CY, . JIronn, HaxoaAIHrecs B
I'opHBIi1
3 naTh KOMaHJly Ha CIeTe HaamaxTHEIX 37aHusx crBoia KC, ABK B
" |omoBemeHue 1o Qopme N caMocracaTeNisix ~ BBIXOJST  HApYXKYy
CMEHHBIN HaA30D.
Ne3 COIJIACHO IJIaHY 3BaKyalluH.
OnoBecTuTh
o JIromn, HAXOAAIIMECS B IIaXTe Ha
OCTaJbHbIC  ITOA3EMHBIE I'opHBIi1
pabounux TOpPU30HTAX, BKIIOYAIOTCS B
4. |ydacTku 00 aBapuu U|IUCHETYEp,
N camocriacaTeIi U JIBUTAIOTCS K BBIXOIY
BBIXOJIC Ha MOBEPXHOCTH|CMEHHBINA HAI30D.
yepe3 ctBosbl BC-1,2 (T=30 mun)
o creoiam BC-1,2.
Y cTaHOBUTH
MammsucT
5. |kmerp ctBoma KC Ha N
noawséma crpoaa KC
OTMETKY «0» Ha KyJIaKH.
CHath
HaIpsKEHUE C OneparuBrE!
6. p . n pexypsbii 110V,
MOA3EMHOMN 4acTH 2
["opHbIil nucnieruep
pYyJIHUKA.
[Ipoussectu
7. |mogpém b Jmronen o MammrmcTh!
' noaséma BC-1.
ctBosam BC-1 8
Cool0muTh
g |mucreriepy TBI'C 06 Hucnieruep
" |yBEIMYEHUH MoJIa4yy | pyTHUKA

BOJIbI HA PYJTHUK

Hue, B3pbiB BM.

CtBOI
KC:
CTBOIJI
KC
HIDKE
HYJIEB
o
OTMET
KH.
Bun
aBapu
U
ITOX
AP.

T
a0JIHIL
ao6.2—
ITo3wuig
us Neo2

Bripab
OTKa
CKJIaja
BM nHa
OTKAaTO
YHOM
TOpHU30
HTE.
Bun
aBapu
" _
noxkap
WA
3aropa



Meponpusatuss 10 CIIACCHUIO

OTBETCTBEH

IIytu BBIBO#A mnronei

Nemm/ . HBIC Ji1a u z
JIOJIeH Y JTMKBUIAIMK aBapUH 13 aBapUHOTO yJacTKa
I HCIIOJTHUTECIIH
JIioqu, HaxomgIuecs
B BBIpaboTKax ckiaga BM, B
Bentunsitop paboraer .
CMCHHBIM  |caMocTacaTeIsIX BBIXOJIAT Ha
HOpPMaJIbHO, TPHU B3pPBIBE C .
. HAJ30p, ASKYPHBIN |OTKATOYH. IITPEK WM 3ae3]1
1. MaKCHMaJIbHOM
ciaecapp OOP mo|B CKJIa] B.M. c
MIPOU3BOIUTEIIHPHOCTHIO. .
JIA. TpaHCHOpPTHOM BbIp-KU, K KC
u BBIC3)KAIOT Ha
noBepxHocTh (T=20 MuH)
JIioqu, HaxomgIuecs
o BOJIM3M ouara Ioxapa Ha
OnoBecTuTh  aBapuiHBIA U
pabounx TOPU30HTAX,
yrpoXKaemble Y4acTKH 00 aBapuu U O Jucneryep
. .. | BKITIOUArOTCS B
2. BBIBOJIC JIFOJICH W3  IIAXTBI  TO|pYJHUKA, CMECHHBIN
caMmocracareiad M, 00X0js
tenegonam, 'MC, BKIIOYUTH CHUCTEMY|HAA30P.
N odar rnoxapa, JBUTAIOTCA K
aBapUNHOTO OTIOBEIICHHUS
Bbixoay depe3 crtBon KC
(T=20 mun)
3 BeBate BI'CY, nate komanmy Hucneruep
' Ha omnoBelnieHue mo Gopme Ne3 pyJIHUKA
JIiomn, Haxomgmnecs
B IaxTe Ha  paboumx
OIOBECTUTH OCTaJIbHbIC Jucneryep
N . [TOpPU30HTaX, BKJIIOYAIOTCS B
4 y9acTKH 00 aBapvy U O BBIBOJIC JIFOJICH | pyTHUKA, CMECHHBIN
caMocracaTeIy 1 JIBUTAFTCS
W3 IIaXThI HaJ30p
K BbIxony uepe3 ctBoin KC
(T=30 MuH)
OPP 1o JIA
Bxmrounts Hacoc moxk0akoB
5. JUCIIeTYep
npommionisiaku BC 1,2
pyJIHUKA.
JIronu, Haxomsgmuecs
MamuHucT o, JUAI
N . N B 3JIaHUSIX TTOBEPXHOCTHOTO
[IpousBecTu MoABEM JTIOMICH O |TTOABEMA  CTBOJIA
6. . koMIIekca crBoila BC-1,2,
ctBoity KC KC, cmenHbIit
HAT30 MOKUJAIOT 3JaHUS COTJIACHO
p TUJTaHY DBaKyalllu.
CooOumts mucneruepy TBI'C TncreTde
7. 00 yBeIMYEHWW TMOJAaYM BOJABI Ha — P
PYJIHUK py.
ITpu o>kape B N
P P CMeHHBIT
OKOJIOCTBOJIBHBIX BBIpA0OTKAX
8. 3IEKTPOMEXAHHK

BKJIFOUNTH JIPSHUEPHYIO YCTaHOBKY B
kormpe ctBosioB BC-1,2

crBona BC-1




6.10 Oxpana okpysKaroniel MpUpPOIHON CPEIBI

Meponpusartus 1o oxpaHe OKpykKarolen cpesibl pa3padoTaHbl B COOTBETCTBUU C
TpeOBaHUSAMHU CIACAYIOMNX JUPEKTUBHBIX 1 HOPMATUBHBIX JOKYMEHTOB I10
npoekTupoBanuio: 3akoHa PO «O06 oxpane atmochepHoro Bo3ayxa», « OCHOB BOJAHOTO
3aKOHOJIaTeILCTBAY, «OCHOB 3eMeILHOI0 3aKoHoAaTenbcTBay, CHull 1.02.01-85
«MHCTpYKLIHS O COCTaBE, MOPSAAKE pPa3pabOTKH, COrNIACOBAHUE U YTBEPKIECHUE TPOECKTHO-
CMETHOU JJOKYMEHTAIIUU HA CTPOUTENBCTBO NIPEANPUATUN, 31aHUN U COOPYKEHUNM,
NpUJIOKEHUE 4 B YACTH OXpaHbl OT 3arps3HEHUsI aTMOC(HEPHOTo BO3AyXa U BOJIOEMOB;
CHulI 2.06.14-85 «3amuTta ropHbIX BEIPAOOTOK OT MOA3EMHBIX U TOBEPXHOCTHBIX BOJY,
«EIIb npu pa3paboTke pyaHBIX, HEPYJHBIX U POCCHIITHBIX MECTOPOXKICHUHN MOJ3EMHBIM
criocobom», «CaHUTapHBIX TPABUWII AJIS IPEAIPUITAN IO JOOBIUEH 00OTaIlIEHUIO PYIHBIX,
HEPYIHBIX U POCCHIITHBIX MOJE3HBIX UCKOMAeMbIX, 1987T. n mpeaBapuTEIbHbIX
PEKOMEHJAallui UHCTUTYTa «| UIMPOHUKEBY» MO 0XpaHe aTMOCHEPHOrO BO3AyXa IS
MPOEKTUPOBAHUS OTPAOOTKH MEIUCTHIX pya, 1990r.

6.10.1. MeponpusTust o NpeoTBpAIEHUS 3arpsi3HEHUs aTMOC(epbl

Jlst paHee BBEIEHHBIX B IKCIUTyaTallUi0 JACHCTBYIOMIMX OOBEKTOB PYyIHUKA, TAKUX
kak [I3K, TpancnopTepHble rajgepen 1 MyHKTHI ePErpy3KH Y CKUIMOBBIX CTBOJIOB, CKJIAIbI
pynbl U np. npoekToM «KomrIuiekcHoe oO0ecnbUIMBaHUE» MPEAYCMOTPEHBI CIICIIHAIbHbBIE
MEPONPUATHUS TI0 CHWKEHHUIO TBUICHHWS TOPHOM MAacCChl IyTeM HCKYCCTBEHHOTO €€
yBIIQXKHEHUS (TIOJIUB, OPOIIICHUE).

CaMbpIM KpYITHBIM UCTOYHUKOM 3arpsi3HCHHUS aTMOC(EPHl MOXKET OBITh PYTHUIHBINA

BO31yX, BbIOpachiBaeMblii B arMmocdepy BeHT. cTBojaMd. OCHOBHBIMH HCTOYHHKAMHU
3arpsI3HEHUST BO3JyXa B PYJHHUKE SBJSIOTCS CICAYIONIUE DJIEMEHTHI TEXHOJOTHH TOPHBIX
paboT:

- BEJICHHE OYMCTHOW BHIEMKH U MPOXOKU BEIPAOOTOK OYPOB3PHIBHBIM CIIOCOOOM;

- IPUMEHEHHUE CaMOXOIHOTO 000PYI0BaHHUS C AU3EJIbHBIM IIPUBOJIOM;

- 3aKJIaJIKa BEIPAOOTAHHOTO MPOCTPAHCTBA TBEPICIOUIMMHI CMECIMU;

- Ipo6JieHue pyabl B MOA3EMHBIX APOOUIIBHBIX KOMILJIEKCAX.

3HaYUTENIbHOE CHI)KEHUE MBUTU B TOPHBIX BBIPAOOTKAX J0 MPEAETbHO TOMYCTUMBIX
koHueHntpauui (IIJIK) mocturaercst nmpu BBIOJHEHUH MEPONPUSTHI COTVIACHO MPOEKTY
«KommiekcHoe 00ecnbUIMBaHUE PYAHUKAY.

6.10.2 MepornpusiTus 1Mo npeaoTBPaIICHUIO 3arpsI3HEHUS] BOJOEMOB

HNCTOYHMKOM  BO3MOXHOI'O  3arpsi3HECHHUS  OKPYXAIOUIEH Cpeabl  ABJISIOTCA
XO3IMCTBEHHO-OBITOBBIE CTOKM C MPOMIUIONIAJOK pYJAHHWKA ¢ IIaXTHbIE BOJBI.
X035 CTBEHHO-OBITOBBIE CTOYHBIE BOIbI TTpoMILIomanku BC-1, BC-2 no



BHYTPHUIUIOINAAOYHBIM KaHAJIM3AIIMOHHBIM CCTAM OTBOAATCA B KaHAJIM3AIIMOHHYIO
HAaCOCHYIO CTAaHIIUIO, PACIIOJIOKCHHYIO B paﬁOHe BCIIOMOTATEJIbHOM Iromaakyu 1 BMCCTC C
XO3SIMCTBEHHO-OBITOBEIMH CTOUYHBIMHA BOJaMH 00BEKTOB OCHOBHOM

II0IIaaAKu IICPCKAYNBAOTCA HaA OYMCTHBIC COOPYIKCHHA XOB(i)GKaHBHOﬁ
KaHaJIn3alln1 TanHaxckoro IMPOMBIIIIJICHHOT O paﬁOHa JJIIs1 MTOJIHOM OMOJIOTHYECKOM
OYMCTKH.

Bce maxTHbIe BOJbI pyAHHKA IIOCTYIIAIOT B BOI[OC60pHI/IKI/I rJIaBHOM BOI[OOTJIHBHOP'I

YCTAHOBKH, DPACIIOJIO)KEHHOW Ha OCHOBHOM IUIOWIAJKE OTKaroyHoro rop. —800 m. B
BOJOCOOPHHMKAX IIAXTHBIE BOJbI OCBETIIIIOTCS MYTEM OCAXJICHHS OT BPEAHBIX NPHUMECEH,
KOTOpbIE MpU 3aYUCTKE BOJAOCOOPHHMKOB 3arpyKarOTCsd B BaroHbl, BBIJAIOTCS Ha
IIOBEPXHOCTh M HAIIPaBJIAIOTCS B TOpHbIE OTBaibl. lllaxTHBIE BOJIBI, BBIAABacMbIE Ha
IIOBEPXHOCTh, IOCTYNAKOT B OYMCTHBIE COOPYKEHHs TalHaxXCKOro IpoMpanioHa U IOCHeE
OYHUCTKHU UCHOJB3YIOTCS B 3aMKHYTOM LIMKJIE€ TOPHO-000TaTUTENBHOIO POU3BOACTBA IS
MIPUTOTOBIICHUS 3aKiIaouHbIX cMecer Ha 113K, pactBopoB Ha OD u T.1.

6.10.3 MepornpusaTys o NpeIOTBPALICHUIO 3aTrPA3HEHUS 36MHOM ITOBEPXHOCTH
[lopoga OT MHPOXOAKM TOPHBIX BBIPAOOTOK BBIJAETCA HAa NOBEpPXHOCTh. Ha

MOBEPXHOCTU TMOPOJAa CKIAUPYETCSd B TMOPOAHBIX OTBaJIaX, PAaCIOJOKEHHBIX Ha
CIIeIMAJIBHO OTBEJICHHBIX ydacTkax BOmum3u npominiomanku BC-1, BC-2, BC-3, BC-4. B
BBIJIaBAa€MOIl Ha IMOBEPXHOCTh MOPOJE BPEAHBIX NMPUMECEH HE colepKutcsi. B cBs3u ¢
O0TpabOTKOM MEIUCTBIX Py CHCTEMaMH C 3aKJIQJKON BBIPAOOTAHHOTO MPOCTPAHCTBA TIPH
MpOCEAaHUN HAJICTAIOMMX Ha 3aKJIaJIOYHBI MAacCHB TIOPOJ, IIPOTHO ITOBEPXHOCTHU
oOpasyeTcs TJIaBHbIM, 0€3 pa3pbhbIBOB 36MHOM TOJIIUA U HE OKAXET BPEIHOIO BIMSHUSA HA
CYIIECTBYIOIIUM MPUPOAHBIN JIaH AT 3eMEJIBHOTO OTBOJIA PyAHUKA.

6.10.4 Bo3memenue Bpena, IPUUMHEHHOTO SKOJIOTHYECKUM MPABOHAPYILIEHUEM
[Ipeanpusarus, ydpexaeHUs, OpraHu3aluMd W TpaxKJaaHe, NPUUYUHUBIIUE BpEX

OKpYXamUEl MPUPOJHON Cpele, 3H0POBbI0O W HMYIIECTBY TPAXAaH, HAPOAHOMY
XO3SMCTBY 3arpsA3HCHUEM OKPYXKAIOIIEH NPUPOAHOU CPEAbl, MOPYEH, YHUUYTOKEHHUEM,
MOBPEXKJACHUEM,  HEpPAMOHAJIBHBIM  MCIIOJb30BAHUEM  NPUPOAHBIX  PECYPCOB,
pa3pyLICHUEM €CTECTBEHHBIX J3KOJOTHYECKMX CUCTEM U JPYTHUMHU SKOJOTHYECKUMU
MPaBOHAPYIICHUSMH, 00s3aHbI BOBMECTUTH €TI0 B TTOJTHOM

00BEME B COOTBETCTBHH C JleﬁCTBy}OHlPIM 3aKOHOAAaTCJIbCTBOM.

HOpHI{OK BO3MCHICHUW: Bpcaa, IPUINHCHHOTO 9KOJIOTUICCKUM ITPABOHAPYIICHUCM:

1. BosmelleHne Bpena, NPUYMHEHHOIO OKpYyXakLlen NpupoaHOW cpene B
pesynbTaTte 9KOMOrMYecKoro npaBoHapyLleHusi, npou3sBoauTcs A06pPOBOMBHO
nmbo no peweHuio cyda wnu  apbutpaxHoro cyda B COOTBETCTBUMM C
yTBEPXOEHHBbIMU B YCTAHOBMIEHHOM MopsiaKke TakcaMy U MeToAMKaMn UCHUCTIEHNS



pasmepa yuwepba, a npu MX OTCYTCTBMM - MO PaKTUYEeCKMM 3aTpaTtam Ha
BOCCTAHOBMEHME HapYLUEHHOr0 COCTOSIHUS OKpyXarollen npupoaHon cpefdbl C
Yy4E€TOM NOHECEHHbIX YObITKOB, B TOM YMUCHE YNyLLEHHOW BbIrobl.

2. Cymmbl yulepba, B3bICKMBaeMble MO peLleHunio cyaa unu apbutpaxHoro
cyfa, BO3MeLalTCs noTeprneBwen CTOPoHe (fpaXaaHwuHy, npeanpusiTuio,
yuypexneHuto, opraHmsaumn) ons NpuHATUA Mep No BOCCTaAHOBIIEHMIO NOTEPb B
OKpYy>XatoLLen

npupogHon  cpege nmMbo  nepeyncnsalTcs B rOCydapCTBEHHbIN
9KONOrMyecknn oHA, ecnv npupoaHbii OOBLEKT, KOTOPOMY MpUYMHEH Bpe[,
HaxoanTcs B 0OLLEM NOSb30BaHUMW.

3. [llpn HannuMm HECKONbKUX MpUYMHUTENEN Bpeda  B3bliCKaHWe
NpOn3BOAUTCA B COOTBETCTBMM C [OJSIEN KaXJoro B MpPUYMHEHUU Bpeda, B TOM
4Yucne C n3blcKaTernbCKUX, NMPOEKTHbIX, CTPOUTENbHbIX OpraHu3auun.

4. C cornacms CTOpPOH MO peLleHnto cyga unu apbutpaxHoro cyga Bpes
MOXeT ObITb BO3MELLEH B HAaType NyTeM BO3STOXEHNSA HA OTBETYMKA 00513aHHOCTU
MO BOCCTAHOBMEHUIO OKPY>KatoLLLEeN NPUPOLHON Cpeabl 3a CHET ero CUil U CpeacTs.

MpeonpuaTtus, ydpexxaeHus, opraHmsauumn, esTenbHOCTb KOTOPbIX CBA3aHa
C MOBbILEHHON OMNacHOCTLIO ANA OKpyXawwen NpupogHOM cpenbl, 0bsi3aHbl
BO3MECTUTb MNPUYMHEHHBLIN UMW Bped OKpyXawlen npupoaHoOM cpepe u
300pPOBbI0 YENOBEKA B COOTBETCTBUM CO cTaTben 454 [paxgaHckoro kogekca PO.

7. OPTAHU3ALMA ITPONM3BOACTBA 1 SKOHOMMUWKIN
7.1 OCHOBHBIE MOKA3ATENH MO PYAHUKY

Tabnuua 7.1 — Ilokazarenu o pyIHUKY

IToka3zarenp 3HaueHue
banaHcoBbIe 3amacel, MITH. T 83,7
[ToTepu, mpor 3
Koan4ecTBO OYMCTHBIX YYaCTKOB, IIIT. 2
Harpy3ska Ha y4acTKH, ThIC. T:

CyTOYHasl, T 3750
MecCsuHas, MJIH.T 1125
["otoBast NpOU3BOAUTEILHOCTD, MJIH. T 2,7
CtoumocTh pyjisl, pyo./T 3500

7.2 TInanupoBaHue pexuma U OpraHu3aluu padoThl pyTHUKA
Pexum pa®oThl pynHUKA TpUHAMaeM 10 0a30BOMY MPEANPUSATHIO —



HETIPEPBIBHBIN.
s pabouero:
MECSIYHBIA — 22 paboumXx JHS,

HeJeabHbId — 5+1+1: mare gHed paboumXx, JiBa BBIXOIHBIX,

rpaduKy
[TpoaomKUTETLHOCTh CMEHBI 7 Yaca.

[TpomomxuTenbHOCTh OTITyCKa 80 KaJIeHIapHBIX JTHEH.

Tabmuua 7.2 — bananc pabodero BpeMeHH

Pexum
[TokazaTenu paboThI
HenpepoiBHBIN
Kanenmapuslii poH1 BpeMeHHU, THU 365
Koi1-BO BBIXOIHBIX JHEH 92
HomuHanbHbI QOH BpEMEHU, THH 273
HeBbIxo/1b1 IO TpUYHHAM, 95
B T.4.:
OTITYCK 80
00J1€3Hb 15
OddexTuBHbIN HOHT BpeMeHU:
JTHA 178
qackl 1281,6
KoaddurmeHT cnucodyHoro cocrasa 1,53

10 CKOJIB3AIICMY
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