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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. Tlo3emMHBII TpaHCTIOPT.

TpaHcniopT pyAbl Ha OTKATOYHBIX FOPU30HTAX OCYIIECTBISETCS KOHTAKTHBIMU
anektpoBo3amu K14M cuennsim BecoMm 14 T. [Insi OTKATKH UCHOJIB3YIOTCS BAarOHETKH
BI'-4,5. CoctaBbl ¢ py10oil HampaBisIIOTCS B OKOJIOCTBOJIbHBIN J1BOp cTBosa CC-3, rae
pasrpyxaroTcsi €¢  TMOMOIIBI  KpyroBoro  ompokuabiBatesnst  OKD2-4,5-750A,
paboTapIero B aBTOMaTUYECKOM pPEXHUME. 3arpy3ka BaroHETOK Ha TOPU30HTAX Ha
MOTPY30YHBIX MYHKTaX U3 PYAOCIIYCKOB OCYIIECTBISETCS C MPUMEHEHHEM JFOKOBBIX
YCTPOUCTB [JIsi KPYMHOKYCKOBOW pyAbl (pa3Mep KOHIUIMOHHOTO Kycka 700 mwm),
000pYy1I0BaHHBIX CEKTOPHBIM 3aTBOPOM U BUOPOJICHTOM.

Cryck B pyIHUK MaTepHuaaoB U 000pya0oBaHMs Mpou3BoaAnuTcs o ctBojam KC-3
u I13C. OcHoBHOI moTok MarepuaynioB Harpasisiercs no [I3C, uro oOycioBieHO
pacrojoKEeHUEeM Ha BCIOMOIaTEeIbHOM IUIONIA/IKE OCHOBHBIX OOBEKTOB CKIIAJICKOTO U
PEMOHTHOIO XO35McTBa pyAHuKa. Ileperpy3ka maTrepuaoB ¢ peabCOBOTO TPAHCIIOPTA
Ha  CAMOXOAHBIM  OCYIIECTBISIETCS B  CIHCHHAIBHBIX  KaMepax IMeperpysKu,
000pyZIOBaHHBIX KpaH-Oanmkamu. Jl7s 1JOCTaBKM MaTepwalioB K MecTaM paboThl
HCTIONB3YIOTCS CaMOXOJIHbIE JHM3€JbHbIE MAalIuHbl BCIOMOTaTebHOTO Ha3HAYEHUS
¢bupmbr Normet.

[lepeBo3ka ntozeil M0 BbIPAOOTKAM OTKATOYHBIX TOPU3OHTOB OCYILECTBIIAETCS
ANEKTpOoBO3aMu B BaroHeTkax tuma BIII'-18. /Ins nepeBo3ku mroaei o TpaHCIIOPTHBIM
BbIpa0OTKAaM Ha y4YaCTKM OYUCTHBIX W  IOJATOTOBHUTEIbHO-HApE3HbIX padoT
UCIIOIB3YIOTCSl CaMOXOJIHbIe MaluHbl ¢ au3enbHbIM  npuBogoM UTITRUCK-818
(Normet).

Ha ropubeix paboTax B pyIHUKE MPUMEHSETCS COBPEMEHHOE CaMOXOIHOE
o0opyoBaHuE: Ha JOCTaBKE TOPHON Macchl OT 3a00€B JI0 PYAOCIYCKOB HCIOJB3YIOTCS
norpy3o4dHo-gocrtaBounbie Mammuabel  CT-8P, CT-5P; Oypenue ocylecTBisieTcs
OypoBeiMu ycTaHoBkamu THma "bymep" (128H, 282H, 353, 282-938), "Cumba-254",
"Mununmatuk [-205/1"; BcnomoraTesnbHble padOThl BBIIOJHAKT MallWHBI THUIA
"Vrumupt" (807, 607), "FOturpax" (818, 800, 842). Cpennuii Ccpok ciayKObl



MOTPY30YHO-A0CTABOYHBIX MamuH — 5,7 Jner, OypoBBIX YCTaHOBOK — 5,3 Jer,
BCIIOMOTATEIHLHOTO 000pyAoBaHus — 8,4 roja.

Jns noctaBKM pynbl OT PYAOCIIYCKOB JO CKHUIOBBIX CTBOJIOB HCIIOJb3YETCS
penbcoBbIi TpaHcnopT. [IpumeHstoTes KoHTakTHBIE A1eKkTpoBo3bl K-14M, KJI-14, K-10
u Baronsl BI'-4,5, Bb-4,0.

1.2.9. Bentuisus.

bonpmas riyOuHa pa3paboTKH MECTOPOXKICHHS, HAIWYHUE BO BMEMIAIOIINX
mopojax ¥ pydax MeTaHa, BOJOpPOAa M THKENBIX  YIIEBOAOPOIOB, BHICOKHE
TEMIIEpaTypbl Pyl U TOPOJ, BBICOKAS OKHCISIEMOCTh OTOWTHIX CYIb(PUIHBIX PYII,
npumeHeHne BB Ha oTOOlKe TOpHOI Macchl, a TaKK€ CaMOXOJHOTO 00OpYIOBAaHUS C
JU3EITbHBIM TIPUBOIOM Ha OypeHHH, JOCTaBKE, 3a4MCTKE, KPEIUICHUH BBIPAOOTOK M HA
BCIIOMOTATEJbHBIX paboTax TPeOYIOT MNPUMEHEHUS HCKYCCTBEHHOT'O MPOBETPHUBAHUS
MOBEPXHOCTHBIMHU BEHTHIISITOPAMH.

[IpoBeTprBaHUE PYJIHUKA OCYIIECTBISAETCS BCACHIBAIOIITUM CIIOCOOOM 10
daanroBoit cxeme. Cpexuit Bo3ayx momaercs mo ctoidam KC-3, B3C, BIIC, CC-3 u
najgee MO OTKATOYHBIM M TPAHCHOPTHBIM BBIPAOOTKAM IIOCTYyIaeT B OYKMCTHBIC,
MOJATOTOBUTENIbHBIC M HApE3HbIC BHIPAOOTKH W TEXHOJOTHMYECKHE Kamephbl. [IpoBeTpus
OYMCTHBIC 3a00U, MPOXOJUYECKHE 3200 M KaMepHbIE BBIPAOOTKH C 000COOJEHHBIM
MPOBETPUBAHUEM, BO3AyX II0 BEHTWISAIMOHHBIM BOCCTAIONIUM  BBIJACTCS Ha
BEHT3aKJIaJ0YHbIC TOPU3OHTHI U JIajiee TT0 HUM ITOCTYIAET K BEHTWIAIIMOHHBIM CTBOJIAM
BC-5 u BC-6 u Bbimaercs Ha moBepxHocTh. O6a ctBona BC-5, BC-6 ocHarmieHsl
BEHTUJIAITOPHBIMH  YCTAaHOBKAMH, COCTOSIIIIMMH U3 JIBYX IEHTPOOCIKHBIX BEHTHISITOPOB
tuna BI/[-47 (pabouuii u pe3epBHBIiN).

[TocTymarommii B maxTy BO3AyX IMOJOTPEBACTCS C MOMOIIBI0 Kalopu(epHBIX
YCTaHOBOK, PACIIOJIOKEHHBIX Y BO3TyXOIMOIAFOIINX CTBOJIOB.

PeBepcupoBanre BO3IYIIHBIX CTPYH OCYIIECTBISETCS MEPEKIIOUCHUEM JIST B
BEHTUJISIIIMOHHBIX KaHaIaX.

PacueTtnas moTpeGHOCTH B Bo3ayxe — 650 m3/c .

OO011ee KOTUYECTBO BO3/AyXa, MOJIaBaEMOr0 B MIAXTy, cocTaBiseT ~ 800 m3/c.

OO6mias genpeccus MaxTHOM CeTH:

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

B JieTHu# nepuoa — 230 u 290 nalla cooTBETCTBEHHO.

Pacnipenenenne Bo3myxa mo BEpTUKAIBHBIM CTBOJIAM:

IlocTynaromumii B pyITHUK BO3YX: Hexopsammi u3 pyaHuKa BO3yX:
KC-3-260m3/c

CC-3- 80m3/c

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

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

Uroro: 825m3/c Hroro: 825m3/c.



O:JUIU/MJ

~1050

-0

~1345,

~1420

| 0=771 feex

P~

V.

—

_

0=5%7 Mx/m'.

201

L

B-6

Ay

“a:wm/m

IS
ABK-1. @ 8
Bernm 3aknagoynnd 2opusonm  —950 m
¢
0=200 15 EXJ _;*Ja:wu/m
£
£ 3au. npow. wewr. yxiou Guc %,
£ 383y
&
o
©
pai —
— - || 3am BeHT. 3aKA yKAOH
301 41/13 30041712 %)
N A A
k\\.} ) 2 R
Nim “ \ BocTow BeHTHAALNONNLT
‘ ‘ j < TopHble paboThl MmAaxThI-1
— PYi0sey -
Do 20 KBepug, OmkamoyHbld eopusoHm —1050 m
= — 3anan orxarounu wrpex
i N S c3ow
w7 —_ _
\
L BocTod. OTKATOMHBI WTpPEK
. N
Tops PYsog,
PO Ko i oon KBCpug,, X Y
o . R 4
— / Omkamourbt _eopuzoHm — 1100 m
X
3 s Samas orkaToumui mrpex
Coencn xnepuiar
/ K Bocron orRaton wrpex .
J Berim. 3a0knagounbu eopusosm  —1200 m
Bent 3akaagou. yknom 2 o
ELCyp— m@
caon L 3 e, sk, yaon -2
Saxaanol 4N
=) . 2
o1 KA
p pen T m— — Sanaanbiii BEHTHIAL 3aK1a104 yKAOH 5nc
Lounu ;
ceReocis i % 4 6&
y N “ &, N2 N3
— % 3, N2
o8l ¥ 4 e " .
= Tpanc. — 7
A = Tpow. sent saxnazon yxnon Vopsiele/ 00 exTer)
2
\ @
punar == .
Cwawonuit 0T 00 0 j 1300
Hopo — MKamoyHeIl 20pu3oHm M
\ g Janaa oTKATOUHMHA WMTpeK-2
g, Q Jiren orrarounui mriper Q.
S Jamaansii oTKaT WTPEK A
AR S
< S

A’
et N

PPuc. 4. Cxema pyanuka « TailMbIpcKuii».




1.2.10. Bomootnus.

OCHOBHBIMH UCTOYHUKAMH BOJIbI B TOPHBIE BHIPAOOTKU SBIISIFOTCSI:

- BOJIOTIPUTOKH T10 BEPTUKAIHHBIM CTBOJIAM;

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

- TEXHOJIOTHYECKasi BOJIa OT OypeHus U MbLIENO/1aBIICHUS;

- (punbTpanus U30BITOUYHON BOMBI IIPH 3aKJIaJKe BEIPAOOTAHHOTO MPOCTPAHCTBA;

- BOJIOTIPUTOK OT MPOMBIBKH 3aKJIaJ0YHBIX TPYOOTIPOBOIOB;

OxugaemMplii  €CTECTBEHHBIA BOJONPUTOK COTJIACHO MPOEKTY PpyAHUKA
olieHuBaeTcs B pasmepe 45-50 m3/gac, oOmuii BOAONPUTOK B PYAHHUK COCTABIISAET
140 m3/4ac.

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

B nmepcnektuBe mnpeaycMaTpUBAacTCs 3allyCTHTh 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, ocBetisAronMX pe3epByapoB — 2x1000 m3.

OTkauka BOAbl M3 3yMN(OB CTBOJIOB NPOU3BOAUTCS  3yMII(OBBIMHU
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
CTAaHUMEHN, BXOAIIEH B COCTaB €UMHOU CUCTEMBbI ITHEBMODHEPTETUUECKOTO X035 CTBA
pynHukoB TanmHaxckoro mpompainoHa. CymMapHas NMPOU3BOJACTBEHHAS MOIIHOCTH
cucteMbl cocrasisger 14300 m3/mMuH. B xomMmpeccopHOl CTaHIMM pyAHHUKA
«TaiimbIpckuii» yctaHoBieHsl 8 Typookommpeccopubix K500-61-5. Tlogaua 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

rOJIOBKaMU, MOTPEOHOCTD B CXKATOM BO3AyXe YMEHbIIMIACK. ['o1oBas



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 cerogusiiHuii 1IeHs TOPHBIE TPEANPUITUS UMEIOT CAMYIO Pa3HOOOPa3HYIO
IPOU3BOAUTENBLHOCTh: OT OUYE€Hb MEJKUX C ToA0BoM A00bueit 50-100 Thic. T/Ton 10
KPYHHBIX - OT 2-5 10 15-25 muH. T/ron. Haubosnee pacnpocTpaHeHbl, TOPHO-PYIHBIC
IpeanpusaTus ¢ nmoazeMuoi noosrueit ot 500-800 Thic. T/rOa A0 3 MIIH. T/TO/I.

Benuuuna rogoBoil A0OBYM 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
HaJMYHBIMU OAJTAHCOBBIMHU 3alacaMu MOJIE3HOTO HCKOMAaeMoro;

9KOHOMUYECKU YenecoobpazHasi, Ui 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 CIABHXKEHUS — 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 YTJIE HAKIIOHA PYIHOTO TEjla MEHEe

30°

B:m‘LnP'LBKP'ﬂ/, (2.1)
COSx



rae b - GamancoBbie 3amackl pyabpl B MECTOPOXKIACHUH, THIC. T; M - HOPMaJIbHAS
MOIIIHOCTb PYJHOTO Tela, M; Lp - AJIMHA pyJHOTO TeJa M0 NPOCTUPAHUIO, KM; Y -

00bEMHas IIIOTHOCTB Py, T/M>; 0 - YLOJ TIaCHHS PYJHOTO TEa;

Lgkp - JUIMHA TIPOEKIIMU PYJHOTO Tejla Ha TOPU3OHTAIBHYIO TUIOCKOCTh BKPECT
IPOCTUPAHUS, M.

5o 24-1800-750-4,2

1000-cos10°
["opu3oHTanBHYIO MJIOWIAAb PYIHOTO TeNa S onpeaensercs no Gopmyie:
IIpH yIJIe HAKJIOHA PYJIHOTO Tena MeHee 30°.

=138180 TERIC. T.

S = M. (2.2)
COSx
5 = 1800750 _ 1570806 M2,
cosl0°
Koad¢uimenT HCIoNb30BaHUS PYIHOW IUIOMIAAA | B 3aBHCHMOCTH OT

TOPU30HTAIILHYIO IIOMIA b PYIHOTO TeJla S MpuBecH B Ta0wmIe 1
Tabmuma 2. 1- KoaddunmeHnt ucnonap3oBanus pyaHo# miomanu [ 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 cootBerctBum ¢ geiictByromumu  BHTII-13-2-93 [5] romoByro mpo-
W3BOJIUTEIILHOCTh PYJHUKA IO TOPHBIM BO3MOXKHOCTSIM OIPEACNATh CIEAYIOIUM
obpazom:

Ipu yrie HakjioHa pyaHoro Tena meHee 30° (MCXOAs W3 YCIOBUS Pa3BUTHSA
OUYHCTHBIX padboT)

4, =5, -{q -(%JHZ -(q%2)+...+m -(q%N ﬂ 2.3)

riae | - ko3hUIMEHT UCIOIb30BaHUS PYAHOM IUIOIIAIN; T, -yACAbHBIA BeC I-i
CHUCTEMBI pa3paboTKH B 00I1IeM 00beMe AOOBIYH, JOJIU €]1.; (; - MPOU3BOAUTEILHOCTh
OYUCTHOTrO OJioKa mpw i-i cucteme paspadotku (15-200 Teic. T/ron); S - IJIOIAab
6JI0Ka, HAXOMIAIIETOCS B OUMCTHOI BBIGMKE IIPH i1 CHCTEME pa3paboTKHL, THIC. M.

A, =1371-0,05-|0,25. (110% 43)+ 015 (620 206)+ 0,2- (77%7 J)+04- (158% 48) = 2700

TBIC.T.
[IpyHrMaeM romOBYIO MPOU3BOIUTENBHOCTh MO TOPHBIM BO3MOXHOCTSIM 2,7
MJIH. T.




2.1.2. Tlo uenecoodbpa3sHOMY CPOKY CIY>KObI IPEATPUSITHS

PacdetHslif cpok cyliecTBoBaHus pyaHuka Tp onpenensts mo Gpopmyse
B-(1-1)
T,=—3"——-%. 2.4
Py, (1_ P) ( )
~138,2-(1-0,01)

- —56
P70y

COOTHOIIIEHHWE PACUYCTHOM TOJOBOM MOPOU3BOAUTEIBHOCTH pPYJIHHKA W
MUHUMQIBHO JIONMYCTUMOM MPOJIOKUTEIBHOCTH CYIIECTBOBaHUS pyAaHUKA Ty
(Tabm. 2.1).

Tabmumna 2.1 - CooTHOIIEHHE TOJOBOM MPOU3BOJUTEIBHOCTH U MUHHUMAIBHO
JOITYCTHMOM TIPOI0DKATEIBLHOCTBIO CYIIECTBOBAHUS pyaHuKa [13 ]

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

[Ipumeuanune: Ecnmum pyaHUK BXOJUT B COCTaB T'OPHO-OOOTAaTUTEIIBHOTO
KoMOuHaTa, T0 Ty creayeT yBeaunuuTh Ha 20-30%.

[IpyHEMaeM TOJIOBYIO MPOU3BOAUTEIBLHOCTh IO IIEIECOO0pPa3HOMY CPOKY
CITYKOBI IpeANpUATHS 2,7 MIIH. 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

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

3, =C, +d, +E, -k, — min, (2.5)
rae C, - yaenbHasi BeIUYMHA TEKYIIUX IKCIUTyaTallMOHHBIX PacXojoB, pyo0./T,
0,25
C, =214-r*.R% .(H P ;H 3) / A%, (2.6)

rjae I' - paiioHHbIH K03 dUIMEeHT K 3apaboTHOMU 1uiaTe, ef.; R - paHr cucteMbl
pa3paboTku (cM. Tabi. 2.2), XapaKTepU3yIOIIUi CTOUMOCTHBIE 3aTpaThl IO CUCTEME,
en.; A - mpuHUMaemas I- ToJ0Basi MPOU3BOIUTEILHOCTh PYJAHHUKA, ThIC. T/Tox; O -
yAeNbHAs BEJIMYMHA aMOPTH3AIMU KaIBJIOKEHUN B MPOMBIIUICHHOE CTPOUTEILCTBO,
pyo./T,

Kk -A-(-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
€, =212 4 (PO o _gpp pycn

~21-3-(1-02)
'~ 138,2.(1-0,01)
3,,=92,2+0,41+015-21=9576 py6./T.
[Tpu Ar = 2,7 MnH. T:

0,25
C, =214-2,6"°.11** -(1200;1400] /4"'21 = 86,8 py0./T.

_21-2,7-(21-03)
' 138,2-(1-0,01)

=0,41 py0./T.

=0,4 pyO./T.

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

0,25
C, =214.2,6*°.11°* -(120();1400} /50’21 =82,8 py0./T.

_17-5-(1-02)
' 138,2-(1-0,01)
3,,=82,8+0,56+015-17 =90,15 pyO./T.
N3 Bcex cmocoOoB pacueTa TOMOBOW MPOM3BOIUTEIHHOCTH ONTHMAIBHBIM
SABJISICTCS 2,7 MJTH. T.

=0,56 pyo0./T.

BeiBoa: CymectBytomue mnepepadbaThiBaiOliie MOIIHOCTH HE IO3BOJISIIOT
nepepabarbiBaTh 0Oojee 3 MIH.TOH pPyAbl JaHHOIO 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.

N\ ANNNNNNNNA N\ QN
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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° =134 M. (2.8)
BerHH}I I'paHua MCCTOPOKACHNA HAXOAUTCA OT IIOBCPXHOCTHU HA FJIy6I/IHel
H. = 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. HpO@KHI/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:

xL=H,, -tg(90° - &) =1290 -tg(90° — 75°) = 1290 - 0,268 = 345,6 M. (2.11)
X2 = H, -tg(90° — &) = 1156 -tg(90° — 75°) =1156 - 0,268 = 309,8 M. (2.12)
[Tnomank 3eMeILHOr0 OTBOJIA TIPH Pa3pabOTKE MECTOPOXKICHUS:

S = (xL+ L + x2) - (XL+ Br + x2) = 1855,2-1345,4 — 2495986,3 M, (2.13)

2.2..3 Bbi0op BapuaHTa BCKPBITUSI MECTOPOKAEHUS

PaccmoTprm ABa BapraHTa BCKPBITUS MECTOPOKICHUS:

1) BCKpbITHE MECTOPOXJICHHUS BEPTHUKAJIBHBIM CTBOJIOM B JI€KadeM OOKY
MECTOPOXKJICHHS TIOCEPEIMHE JTUHUN TTPOCTUPAHUS, BHE MYJIbJIbI CIIBMYKEHUS TOPHBIX
opoJ.

2) BckpbiTHE  MECTOPOXKACHHS  BEPTHUKAIbHBIM  CTBOJIOM Ha  (IaHre
MECTOPOXKJICHUSI TIOCEPEINHE JIMHUM TMaJCHUsI, BHE MYJbIbl CIBW)XCHHUS TOPHBIX
opoJ.

Ilepeviul 6apuanm 6cKkpvlmus

JlauHbIi  crmoco®  BCKPBITHS — TPENINoNaraeT TMPOBEICHUS  CICAYIOIIUX
BCKpBIBAOMIMX BBIpa0OTOK: ckunoBoro crtBoja (CC), nByX BCKPBIBAIOIINX
kBepiuiarop, a Ttakxke kiereBoro (KC), Bentwmsumonueix (BC-1,BC-2),
Bozayxonofaronmx  (BIIC-1,BIIC-2) cTBOJIOB, KAaUTAIBLHOTO PYIOCITYCKA.

BeicoTa nepBoro sraxa 67 METpOB, rae BepxHss rpaHuua — 1156 M., HIKHSSA
rpaanna —1233 m. BeicoTa BTOporo 3taxka 67 MeTpoB, rie BepxHsis rpanuma — 1233
M., HIOKHSA rpaduna -1300 m.



CxeMa BCKpBITHS [TOKa3aHa Ha pPUCYHKE 2.8
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Puc.2.8. BckpbITHE MECTOPOKIAEHNS BEPTUKAIBHBIM CKAIIOBBIM CTBOJIOM B
nexadyeM 00Ky MECTOPOKICHUS MOCEPEANHE JIMHUU TPOCTUPAHUS, BHE MYJIbJIbI
CIABHKEHMS TOPHBIX MOPOJ.
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Cxema noJaroToBKM MECTOPOKICHUS purc.2.9.
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Puc.2.9. CxeMa noaroToBKA MECTOPOKIACHUSI.

Pa3mepsl BCKpBIBAIOMIMX BHIPAOOTOK:

['myOnHa CKUIIOBOTO CTBOJIA:

Hee =H, +H, +H, =1290 +10 + 70 =1370 M. (2.14)

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

KrerbeBoii cTBO paBeH mo riryonae Hyc=1315 m.



['myOrHa BEHTUIISILIMOHHBIX CTBOJIOB paBHa Hpc; ,=1260 Mm.
I'myOnHa BO3AyXOIOAAIOIIUX CTBOJIOB paBHbI Hpper ,=1283 M.
[TpoTsKEHHOCTH KBEPILIAroB Topu3oHTa —1233 M:
2Lop0s =2-(X, +X,)=2-(310 +50) =720 M (2.15)

rae: Xo- BEJIMYMHA OXPAHHOTO 1IEJIMKa, M.

[IpoTsxénHOCTh KBepuUIaroB ropu3oHTa —1300 M BEIYMCIAETCS AaHATOTUYHO:
2L 000 = 2-(x2 + X, +%j =2-(309,8+50+360)=1440 M (2.16)

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

L = 2L 1055 + 2Lgya00 = 720 +1440 = 2160 M. (2.17)

Tabnuna 2.4 -O0beM U CTPOUTETHCTBO TOPHO-KATUTAIBHBIX BBIPAOOTOK, 3aHUM,
COOPY>KEHHUI U YyCTAaHOBIIEHHOTO 000pyI0BaHus ( Ha mpumMepe puc.2.8 —Bapuanr 1)

I
13011;1?1; Bripabok, PANMETPLL BHpAOOTOX Cromu. Kanuraneueie
eMOTO 3/1aHU, kon- | Ceuen | imuma (l)lﬁilel\f (%6%61}'4 eJII/IHI/IIlIS)I, saTpaTs, pyo.
COOPYKEHHS, BO — M p WH, | py0./M
aTaXxa 5 5 3
000pyIOBaHU KH, M M
1 2 3 4 5 6 7 8 9
CirmoBoit 1 33,2 | 1370 | 45484 | 45484 74 3365816
CTBOJI
Kii‘zjf“ 1 442 | 1315 | 58123 | 58123 74 4301102
BIIC, 113C 1 4472 | 1283 | 56708,6 | 56708,6 74 4196436 4
BC-1, BC-2 2 332 | 1260 | 41832 | 83664 74 6191136
OxonocTBOMBH | 9 | 1495 | 196 | 187236 | 1872,36 32 59915,52
bII ABOD
OKOJIOCTBOJIBH
BIi IBOP BEHT. 2 14,86 20 297,2 594,4 32 19020,8
Dran 1 CTB.
BenTmsmmon
HBIM 1 | 1486 | 1708 | 25380,8 | 25380,8 73 1852804,2
3aKJIaJOYHBIN
KBepIHJ'IaF
Bexkpeisatomwt || 4495 | 543 | 814328 | 814328 32 260584.96
1 KBepuuiar
Tonesoit 2 | 14,86 | 752 | 111747 | 22349.4 32 715182,08
LITPEK
BXB 4 9 67 603 2412 25 60300
HTOrO 304732 21022307
OxonocTBOMBH | 3 | 1495 | 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

OmnpenensieM riiyOMHY CKMIIOBOTO CTBOJIA:
Hee =H, +H, +H, =1290 +10+ 70 =1370 M (2.18)
rae Hy- Hoxasag Touka opyneHenus, M; Hy- pasmep npenoxpaHuTeNIbHOrO LENKKa,

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:

X, + X . .
2'—01193 :2'[%"‘ Xoj:2(w+50j:755 M (219)

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

X, +X
2L01260:2'(%4‘)(0]:2'(&;30918+50)2755M (2.20)

Htoro oOmiast npoTsSKEHHOCTh BCKPBIBAIOIINUX IITPEKOB 00OUX TOPU30HTOB:

L = 2L, 105 + 2Loype0 = 755 + 755 =1510 M

(2.21)

Tabnuma 2.5 - O6beM U CTPOUTEIHCTBO TOPHO-KAMUTATIBHBIX BBIPAOOTOK, 3/1aHUH,

COOpYKEHUU U YCTAaHOBJIEHHOTO 000py10BaHus ( HAa IpuMepe puc.2.9 —BapuaHTt 2)

3amacer Bripabotku, [TapameTpbl BEIpaGOTOK Croum. | Kanuransn
BCKpBI- 3J1aHMS, O0beM | enuHHUI | BIE
BaMOTO COOPYKEHHSI, KOJI- Ceuen | Jlnuna | O6bem 1 oo, | bI, 3aTpaThl,
JTaxa o0opyJoBaHue | BO e |, ™ BBID-KH, M° | M° py6./m> | pyb.
1 2 3 4 5 6 7 8 9
Cirmosoit 1 332 | 1370 45484 45484 74 3365816
CTBOJI
ffBeoT;BO“ 1 442 | 1325 58565 58565 74 4333810
BIIC 1 4472 | 1310 57902 57902 74 4284748
OxostocTBobH 1 | 1486 | 126 | 187236 | 187236 | 32 50915,52
BIA JBOD
OKOJIOCTBOJIBH
BIi IBOP BEHT. 2 14,86 20 297,2 594,4 32 19020,8
Dran 1 CTB.
Bentunsiumonn
bt . 1 | 1486 | 1708 | 2538088 | 223808 | ;4 | 18528042
3aKJIaI0YHBII 8 4
KBEpLLIar
Bexpemaiouwtit |5 | 1486 | 755 | 112193 | 224386 | 32 | 7180352
KBepmnar
Toxesoit 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
OxosocTBoILH 1 14,86 | 126 | 187236 | 187236 | 32 59915,52
BIU JIBOP
ram 2 OKOJIOCTBOJILH
BIif 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 KommuectBo 3aTpatel A
BcekpeiBaeMbl pyIHOU BOKpBITHA
Oran o JTa)x<a, MJIH pyo.
1 aTax MacChl, MJTH
B T Bapunanr
OanmaHCOBBIE | OXPAaHHBIX | aKTHUBHBIC
HEJTUKaxX 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
HOpMaTI/IB BCKPBLITHUA 3aIllaCOB:
KB =3 X AFO,[[ =3 X 2,7 = 8.1 MJH. T (222)




Tabnuna 2.7 — KanennapHbiii rpaduk BCKPBITUS U OTPAOOTKHA MECTOPOKICHUS

(Bapuanrt 1)

JIBr>KeHME BCKPBITBIX 3al1aCOB I10 3Ta)KaM, 1o T'on Pacnpenenen
rOJlaM CTPOUTEILCTBA M OKCILTYaTallui pyAHiKa | oBast | . | 1€
(Ha Ha4aJIo MJIAHUPYEMOTO I0J1a), MJIH T po o Karu-
Ton W3BO | o | TAUIBHBIX
JUTE oTh BJIO>KEHUU
OTanbl BCKPHITUS Jb- 0
1 HOCT PyAHH | B % B
Ka oT
BckpbiBaemble 3Taxu b BCKpBI | cMe ACHCK
1 ‘ 2 PYA ) rpvu | o | PO
IlepBoHa4yaJIbHBIE 3aM1aCHI PY/IbI HA dTAXKE HUK | omaca | i BbIpa
71,8 ‘ 71,8 4 MH, cTou KCHHL
HopMmaTHBHBIN CPOK BCKPBITHS 3a1aCOB MIH T | Moc | TG
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 | 25,16
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 | 4174
21 31,3 47,5 2,7 | 37,74
22 28,6 448 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
KalUTAIbHBIX BBIPAOOTOK, TPAHCTIOPTUPOBAHUE U MOJBEM Ha MOBEPXHOCTH JOOBITON
PyIibl, BOJIOOTIIMB, IPOBETPUBAHUE, PYO.;

En = 0,15 — wnopmaruBHBIM KOdDPuIMeHT 3(PPEeKTUBHOCTH KaNMUTAIBHBIX
Bnoxkennii; K — cymma KanmuTaidpHBIX 3aTpar, NPOW3BEACHHBIX B MEPHOJ
CTPOUTEILCTBA U IKCIUTyaTalluK PyTHUKA, PYO.

Tabnuma 2.9 - PacyeTt skcruryaTaninoHHbIx 3atpaT (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 cTtBOJNia B cBery-6,5 M; riny6una-1370 m. CrtBon ocHam€H ABYMs
MHOTOKAHATHBIMU MOABEMHBIMA YCTAHOBKAMHU C HABECKOW 4-X CKHUIIOB M CIIY>KHUT JIJIsi
noabEMa pyabl ¢ TOpU3oHTOB —1233 M u —1300 m.

Kinersesoii ctBoa (KC).

Juametrp cTtBOJNIa B cBeTy-8 M; riryomHa-1315 M. CtBon 00opyayeTcss IByMs
KJIEThEBHIMU TMOJABEMHBIMU ~ yCTAHOBKAMH, OJIHA U3 KOTOPHIX 000py/IOBaHa
MHOTOKaHATHOW MOABEMHON YCTAHOBKOM M KJIETHIO. B KIIEeTH OCyIIECTBISETCS CITyCK-
noabéM JroAed W rpy3oB. Btopas mnoaséMHas ycTaHoBKa — 00OpyaoBaHa
MHOTOKaHATHOM  MOABEMHOW MAIIMHOM W KJIEThIO 5 ¢ mnporuBoBecoMm. Kiersb
npeaHa3HavyeHa Jyisl CIycKa-noabEéMa JItoJIeid, MaTepuaioB U 000pYI0BaHKS B BaroHaX
win Ha miargopmax. [lo cTBoy mpoOKIaABIBAIOTCS TPYyOOMPOBOJBI TJIABHOTO
BOJIOOTJIMBA, CKATOTO BO3/lyXa, Kabemu.

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

Juamerp CTBOJOB B CBeTy-8 wm;riyonHa-1283 wm. CtBonbl 000pYI0BaHBI
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 MOIbEMHBIMU YCTAaHOBKAMM C HABECKOM KJIETH U
O6anpu. [IpeaHazHaueH A BbIIaYM UCXOASIICH CTpyU ¢ ropu30HTOB —1233 M —1300 M.
VY ycThs CTBOJIOB ycTaHOBIIEHBI BeHTUisiTopbl BLJI — 47.

2.2.3. IloaroroBka

[To ycnoButo pa3Butus GpoHTa OUUCTHBIX pabOT MpeaycMaTPUBAIOIIAs PA3pE3Ky
PYIHOTO TeJja MO LEHTPY U OTPAaObOTKY pacXoAsIIUMUC PPOHTAMH MO HANpaBICHUSIM
K (praHraM OKOHYATENHHO BHIOMpAEM IMOJIEBYIO MAHEIbHYIO CXEMY MOATOTOBKH.

Jnis pa3pabOTKU MECTOPOXKJIEHHUSI BBHIOMPAI0 MAHEIBHYIO CXEMYy MOJATOTOBKU
OTKaTOYHOTO M BEHTWISLMOHHO-3aKJIaJOYHOr0 Topu3oHTOB. [IpuHuMaro 1Ba
OTKAaTOYHBIX Y OJMH BEHTWIALMOHHO-33aKJIAJIOYHBbIA TOPU30HT. BripaboTku
OTKATOYHBIX TOPH30OHTOB CeucHHEM 18 M’ MpOIICHB B MOACTHIAIOMIEX TOPOAAX C



MUHHUMAJIBHBIM PacCTOSIHUEM OT mouBbl pyaHoro tena H,=10 m, makcumanbabM 77
M. BbIpaGOTKH BEHTHISLMOHHO-3aKIaZ0OYHOTO TOPH30OHTA cedeHmeM 182 M
IPEICTaBIAIOT COOOW B IUJIaHE 3€pPKabHOE OTPAKEHHUE COBMEHIEHHBIX OTKATOYHBIX
TOPU30HTOB.

[IpoexTupyem nanenu AauHOW 345 M 1O MajeHUIO U KpUHON 120 M 1o
npocTtupanuio (ucxoas u3 d3pdextuBHoct padoTsl [ITM npu ouncTHBIX paboTax).
[Tanenu pazaesnsto Ha 610ku JIMHOM 120 M IO MPOCTUPAHUIO U IITUPUHOMN 8 M MO
nageHuto. Ha oTkaTOYHBIX ¥ BEHTWISLIMOHHO-3aKJIaJOYHbIX TOPU30HTAX OYIyT
npoiiensl no 11 kBepuwiaros (13 kBepuuiaroB Ha ropu3onte —1233 mu 13
kBepuuiaroB Ha ropu3onTe — 1300 M) ¥ YKIIOHOB COOTBETCTBEHHO U MO 2 IITpEKa Ha
Kax1oM ropu3onTe amuHoi 1200 M. Cxema nzo0pakena 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
Hroro 224 8946707,252 23,328424 1450086,7
HpHBeHeHHBIC 3anaTBI:
K
3, =) (g, L)
A Ay
= (%) +(0,15- %) =56,5py6/m
1382 27

HpI/IBCIIGHI/Ie KallNTAJIbHBIX W SKCILTYAaTAallHOHHBIX 3aTpaT K MOMCHTY CAa4Hu

00BEKTa B 3KCIUTyaTalUIO (BapUAHT 2).

Tabnuua 2.12 - [IpuBeneHue KanuTaabHbIX U SKCIUTyaTallMOHHBIX 3aTPaT K

MOMEHTY cJlaui 00beKTa B 3KcIutyaTanuio (Bapuanr 2)

3ampamot
Benuuuna
3aTpar K, D t | (14Eun)" | K(1+Eun)" (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 Rnp
3, =(—=)+(£&, 4, )
3, = (122282’8) +(015- 920y _ g5 6006/ m

(2.25)

JlanpHedmuii BBIOOP CXEMbI BCKPBITHSI OCYIIECTBISETCS MO MHUHUMAIbHBIM
IIPUBEICHHBIM 3aTpaTaM:

3, =(

np

KII
)+(E,-—7),

A



rie Oy, — NIPUBEJCHHBIE DKCILTYaTallMOHHBIE 3aTPaThL, pyoO.;
J1 — noObITas pyaHas Macca;
E, — HopMmaTuBHBIN K03PdumeHT 3¢ HEKTUBHOCTH KAUTAIbHBIX BIOKEHUH;
K;, — IpuBeICHHBIE KAIIUTAIBHBIE 3aTPATHL, PYO;
A — roji0Basi MpOM3BOJICTBEHHAS] MOITHOCTb, T.
Onpenensaio BEIUYMHY pa3HUIBI MPUBEAEHHBIX 3aTpaT [0 CPaBHUBAEMbIM
BapUaHTaM:
_Bue=3m) ;40 (2013-2158)
" (B2 +3,1) (2,013+2,158)
T1€ 3up1, 3np2 — IPUBEAEHHBIE 3aTPATHI II0 CPABHUBAEMBIM BapUaHTaM, py0./T
VYnenwHble TpPUBENCHHBIC 3aTpaThl MO IEPBOMY BapHaHTy MEHbIIE, YeM [0
BTOpoMy Ha 3,47 %. PaccmarpuBaembie BapuaHThl paBHOLICHHBI. OKOHYATEIbHBIN
BBIOOP MPOU3BOJIUM C YUETOM TEXHHUECKHUX (PAKTOPOB.
B pesynprare cpaBHEHHsS BapUaHTOB, NPHUBEICHHOIO BBIIIE OKOHYATEIbHO
NpUHUMAETCS | BapuaHT BCKPBITHS.

A3 x100=3,47 %. (2.26)

Tabnuua 2.13 - TexHUKO-?KOHOMHYECKOE CPAaBHEHHUE BAPUAHTOB BCKPHITHUS

HanmenoBanue Bapuanr 1 Bapuant 2
JloGbITas pyaHas macca, 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 — 3aTpaTbl  THIC.

pyo. 7647,966 11675,39
[TpuBenenHbIe 3aTpatsl, pyo/T. 56,5 85,6

2.3 CTPOUTEJILCTBO TOPHOU BBEIPABOTKU

2.3.1 BwiOop mapameTpoB u pOpMbI TOPHOM BEIPAOOTKHU

Paccmotpum moapo6HO pacyeT mapameTpoB, nacrnoptoB bBP, Bentumsiuu u
KpeIJIEHUsI 11 OTKAaTOYHOro kBepruiara. CedeHre KOTOPOTO MBI BBIOpad MpHU
BCKPBITUN MecTOpoXkaeHust S=14,6 M° (B cBety).

[To TabGnuiie mapaMeTpoB TOPHBIX BHIPAOOTOK HAXOAWM HEOOXOIUMBIC HaM
pa3sMepbI ISt 3aJaHHOTO CeYeHHsE BRIPaOOTKH S=16 M” (B IIPOXO/IKE).

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

3.2 Be10op pexuma npoxoaueckux padboT

[To 3akoHY mpeaenbHbIX HOPM paboyero BpeMeHH padouuX, 3aHSATHIX HA TOPHBIX
paboTax, MPUHUMAEM PEXKUM PAOOTHI:



Yucno pabounx cMeH B CYTKH Ngy, =3
Yuco pabounx HEH B Mecsll Ny, =21
[TpoaomxuTenbHOCTh paboueit cMeHbl T=7 4acos.

OnpedeneHue HOpMblL NPOXOOKU 3A YUKIL.

Mecsianas HopMma BeIpaboTkH - 70 meTpoB (L=70 meTpoB).
CyTO4HYI0 HOpMY MPOXOAKH OIpeaesieM o hopMmyIie:

Loym = Aa” (3.1)

70/ _
Loym =175,=33M

CrnenoBaTenbHO, B CyTKM HEOOXOIUMO IPOUTH HE MeHee 3,3 meTpa.

ITo ycnoBusim pynHrKa «KOMCOMOJIBCKUI) B CYTKH ITPOBOJIUTCS JIBa B3PBIBAHMSI,
T.€. YHCJIO0 IIUKJIOB paBHO 2 (N,=2).

OnpenenseM HOPMY TPOXOAKH 32 LIUKIIL:

L, = Lc% (3.2)

[Tpuanmaem Ly,=1,65 meTpos.
BbIBOA: ISl BBIMOJHEHUS IUJIaHA MO MPOXOAKE 3a OJUH LUKI HEOOXOAUMO

POXOAUTH 1,65 METPOB.

2.3.2 IIpoekTupoBaHue U pacueT OypOB3PHIBHBIX padOT

Omnpexenenne rayOUHBI HIMTYPOB

3-L
| = M (3.3)
nu 'nCM 'naH 77

Cne: |- rny6una mmypos, M;
L — nyinHa BeIpabOTKH, M;
N, — YUCJIO IUKJIOB B CMCHY;
Ney — YUCIIO CMEH B CMCHE;
Ny — YUCIIO padOYMX JHEHN B MECSLE;
N=0,9 — ko3 HUIMEHT UCIIOTBL30BaHUS HITYPOB.

3-70

=———=185m
2-3-21-09



['my6uny Bpy0OOBBIX HITypoB mpuHuMaeM Ha 10+20% Gombiie, moxydaeM l,=2 M
Bri6op tuna BB

Ha npaktuke HanOosiee mupokoe nmpumeHeHue nonydwio BB rpanynutr AC8B.
OTO TpaHyIMpPOBAHHOE B3PHIBYATOE BEUIECTBO MOYKHO HCIIOJIb30BaTh Kak MpHU
MEXaHU3UPOBAaHHOM, TaK M 0pH pydyHOM 3apspkaHuu. OH UMEET HHU3KYIO
YYBCTBUTEIBHOCTh K MEXaHWYECKUM BO3JEHCTBHSIM, XOPOILIYIO CHITYy4eCTh, HU3KYIO
CJIEKMBAEMOCTb U BOJI0YCTONUHUBOCTh, HanboJee 0€301acHOo.

Jliig npsiMOTO MHULMUpPOBaHuUs 3apana BB npuHumaem naTpoH—00€BUK aMMOHUT
Homep 6KB maccoit 200 rpamm.

2.3.3 Omnpexnenenue yaeapHoro pacxojaa BB

Jlns pacuera yaensHOro pacxojga BB Bocnonwszyemcs dopmyiioit mpodeccopa
[TokpoBckoro:

Q=0,-S, Vy e,/ (34)

['ne: g1 — KO3QPHUIIMEHT B3PHIBAEMOCTH TOPHBIX TOPO/I, 3HAYEHHUE KOTOPOTO
npuarMaeM u3 cootHorienus: (;=0,1-f, f — koaddunmenT kpenmoctu no nmpodeccopy
[TporonpsxonoBy (;=0,1-15=1,1

S1 — ko durnment crpykrypsl noposst 0,8+2. [Ipuaumaem S; = 1,7
Vi — xkoahdummeHT 3axuMa TMOpOJIbI, BBIUUCISIEMBIN JUIsl JAHHOTO Ciydas
OJTHOM 0OHAYKEHHOM ITOBEPXHOCTH 110 (hopMyJIe:

31
i=g (3.5)
v 3185 g,

V114

E — xoaddunment paborocnocodnoctr BB, onpenensieMblil Mo COOTHOIICHUIO:
e=380/p, tne p — pabotocrnocoOHOCTs, TpuMmeHsieMoro BB, mis rpanynurta AC8B
p=400

E=380/  -095 (3.6)

400
BrocuMm Bce ompeiesieHHbIe BETUYUHBI B (HOPMYITY:

Q=q, S, 'V, -e=11-17-164.095 =29 ,%’3

VY nenbHbIil pacxog BB Ha 1 M MOPOJIbI COCTABUT 2,9 KT.



2.3.4 OmnpeneneHre KOJIWYECTBA MITYPOB Ha 32001

s pacueTa KOJIMUECTBA HIITYpPOB BOCIOJIb3YEMCS hopmyIion,
pexomenaoBanno CHull:

127 -9-S
N = m , wirtypoe (37)
3
I'ne: 9=2.9 KT/M° — yaenbHbIN pacxon BB;

S=15,3 — ceuenue BrIpaOOTKU B IPOXOIKE;

E =0,7 — ko3 urpieHT 3amoiHeHus mmypoB, IPUHUMAIOT B 3aBUCUMOCTH OT
ko3 dunmenta kpenoct f;

A - wiotHOCTB BB, st rpanymura AC8B ona cocrasmser ot 1+10° mo 1,2+10°

KT/M . [Ipunumaem A = 1-10° Kr/M3;
d, =42 MM — quameTp 3apsia, paBHbIA JHAMETPY ILIIypa;

127-29-153
N = > =40 wnypos
0,7 -1000 - 0,042

2.3.5 Bpibop Tumna BpyOa u CXeMbl PacroioKEHHUsI MIITyPOB B 3a00€

OrnpenensieM KOJWYECTBO OKOHTYPHUBAIOIIUX U BPYOOBBIX HIMYpPOB, MO dhopmyJie,
npeoxkeHHon no meroauke B.M. Porunckoro:

_S
Ne, = %o 203 +0,0085 - S) WYPos (3.8)
_S
Noc = %0,285 +0,025 -5 WMpos (3.9)

I'ne S — ceduenne BHIPaOOTKH.

_134 )
Neo = %0,203 +0,085 -13 4) =10 wrypoe

_134 ~
Now = /0,285 10,025 -13,4) = 20 wnypos

Onpe):[enHM KOJIMYICCTBO BCIIOMOTI'aTCIIbHBIX HIITYPOB:

Neor =N —(Ng, + N, ) (3.10)
N,.,, =40 —(10 + 20) =10 wnypos
I'ne N — o6miee unciio mmypos.
CornacHO KOJIMYECTBY M IIyOMHE BPYOOBBIX ILIIMYpPOB OINpEAEsieM THI BpyoOa.
Bri6upaeM BepTUKaAIbHO-KIMHOBOM TUIT BpyOa.
['padmyeckoe wn300pakeHUE BBIPAOOTKM M CXEMY pACHOJIOKEHHUS UIMYPOB
BBITIOJHSIEM B MAcTopTe OYpOB3PHIBHBIX PalOT.



2.3.6 Onpenenenue pacxoja BB Ha olUH UK U CpeJIHEN BEIUUUHBI 3apsijia

Pacxon BB na mwmkn ompexaensieM mo ¢opmysie, MNPeaIoKeHHONM B METOIUKE
Porunckoro:

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

[ne: g — yaenbHbIi pacxon BB paBubiii 2,9 Kr/M°
S — ceuenue BHIPaOOTKH paBHOE 13,4 M°
| — riryOuna mmypa pasHas 1,85 m

Q=29-134-185=72 ke

Cpennsis Mmacca BB B mmype onpeaensiercs no hopmyiie:

qcp :% 1 Ke (312)

oy =7240 =18 K2

I'ne N — konmuecTBo 1IMypoB, paBHoe 40.

3apsin BpyOOBBIX MIMTypoB yBenuuuBaem Ha 10+20 %, BcrmoMoraTeiabHbIE U
OKOHTYPHUBAIOIINE TPUHUMAEM CPEIHEN BEIUUUHBI.

Oep.sp=1,95 K.

Hnst 3apsbxkanusa BB rpanynur AC8B nmpunumaeMm mHeBmo3apsauuk tumna 3I1-5,
MaTPOHBI 3apspKAIOTCA BPY4YHYH0. B kadecTtBe 3a00iiku ucnonb3yercs riuHa. [locne
dbopMHpOBaHUS 3apsIOB BO BCEX IIITypax yTouHsieTcs oomuii pacxon BB Ha nuxt.

Qq = c1(:p.ep : Nep + qcp.ecn : Nscn + qCp.OK : NOK t05 - N, ke (313)

I'ne g, — Macca naTpoHa—0OOeBUKa.
[ToactaBum B hopMyITy YUCTIOBBIC 3HAUCHHUS:

Q,=195-10 +1,8-10 +1,8-20 +0,2-40 =815 ke
OO6muii pacxon BB Ha nmuki coctaBur 81,5 kr.
2.3.7 OmpeneneHue U pacdyeT KOHCTPYKITUU 3apsia

OnpeeneHre BMECTUMOCTH OJTHOTO METpa IIITypa:
P, =A-7-d2 /4, k2/m (3.14)
['me: A - miotsocts BB, paBras 1000 kr/m°
d3; — nuameTp 3apsiaa, paBbiil 0,042 m

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

JInuHAa 3aps/ia B IIIType ONpeAeseTcs BEIPAKEHUEM:
l, =0, /Py M (3.15)



|, =18/16=11m

rae Op=1,8 Kr — cpeaHss Macca 3apsja B IIIIype.

OmnpenenuMm pacxon BB no ero tury Ha HUKI:
Pacxon na nukin rpanynura AC8B:

QACBB = qcp.ep : Nep + qcp.scn : Necn + qcp.ox . NOK , Ke
QAcaB =195-10+18-10+18-20 =735 k2

Pacxon Ha nuki matponoB ammonuTa 6KB:

QG)KB =N 'qnﬁ’ ke
Quye =40-0,2 =8 ke
2.3.8 Pacuertsl, mpousBoaumsbie B maciopte bBP
OmnpeneneHue NIMypoOMETPOB JUIsl BpyOOBBIX IIITYPOB:

I N, - lop, WNYPOMEMPOE

w/ m.ep = ap

I =10 -2 = 20 wunypomempos

JI711 BcmoMoraTeibHbIX HITYPOB:

wl m.ep

I N, |

w/mecn — 'Yecn 8cr !

=10-1,85 =18 5 wunypomempos

Wnypomempos
I

w/ m.ecn
JI711 OKOHTYpHUBAIOIIMX IIITYPOB:

I N, -1

w/mok — " Nok oK !

=20 -1,85 = 37 wnypomempos

wWnypomempos
I

w! m.ep

Bcero mmypomeTpoB Ha 3a00ii:

ZL =g + o +loens unypomempos
> L=20+37+185 =755 wnypomempos

(3.16)

(3.17)

(3.18)

(3.19)

(3.20)

(3.21)

[Tomy4yeHHBIC 3HAYCHUS 3aHOCSTCS B TAOIMIy OYpOB3PBHIBHBIX JaHHBIX MACIOpPTa

OnpeneneHue MPOABHKEHUS 32005 32 UK
L, =7n-1,=09-185=166 m

Onpenenenue oTpbiBa TOPHOI MAcChl 3a LIUKI:

(3.22)



V,=S-L, =134-166 =22 M’ (3.23)
Ol'[pCI[eJICHI/IC YACIIBHOT'O pacxoda 3JICKTPOACTOHATOPOB!
Q. =N/, =40/22 =18 wm/m (3.24)
Omnpenenenue yeabHOro pacxoaa OypeHus:
Qs = ZL /\/u =755/22 =35 wnypomempos/m’ (3.25)

HOHY‘-ICHHBIG 3HA4YCHUA 3aHOCATCA B Ta6J'II/II_[y 6ypOB3pI>IBHI>IX JAaHHBIX IIACIIOpTa
bBP.
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2.3.9 Bribop koMILIekca NpoxXoa4eckoro 000pyaA0BaHus

[IpousBogum BbIOOp OypoBOro oOOpYyAOBaHUS, Y4YWUTHIBasg HAUOOJBIIYIO
CMEHHYIO MPOU3BOAMTEIBHOCTb, KOTOpas BEAET K  COKPAIEHUIO  CPOKOB
CTPOMTEIBCTBA.

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

[Tpu Oypenuu mypoB OypuJIbHBIMH yCTaHOBKaMU Tha bymmep-282 cmenHast
MIPOM3BOJUTENILHOCTh OypeHusl HaXOAUTCs 1o popmye:

Q6=60-Ko-Ks-n-(L-KL-K2)-v - Tou (3.26)



rue: K, - ko3¢ dunmeHT omHOBpeMEeHHOCTH paboT OypriibHBIX MamuH (K=
0,95 - bymmep-282);
N=2 - KOJMYECTBO OypHJIbHBIX 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=60-0,7-075-2-(1-01-0,2)-7-0,911 = 281,2 /CMeHy

Ha ocHOBaHUM NPOBEIECHHBIX PACUETOB IPUHUMAaEM: OypeHue IIypoB Mo 320010
u o mranru KB - Bymmep-282

PaccunrtaeM TexHuyeckyro npousBoautenbHocTh [1JIM no popmysie:

Hcxons U3 UMEIoIuUXcsl B HAIMYKK Ha TIPEANPUATAN TUIIOB IOTPY30-
noctaBouHbix MamuH ([1JIM) s oTrpy3ku ropHOit Maccel BeIOupaem ST-8 (¢
eMKOCTBIO KoBIIa V,=4,2 M°).

Py 3600 -V« - If . Tc; (3.27)
TL; - Kvar + 3600 -Lm- [ + } - Koe + Tpas
2p Vn
rae: V¢ — BMECTUMOCTH KOBIIIA;

K, Kyan, Kz — KOOQQUIIMEHT 3aNI0JHEHNSI KOBILIA, MAHEBPEHHOCTH U
HEPaBHOMEPHOCTHU JBMIKEHHUS MauHbl cooTBeTCTBeHHO (K, =0,75, K.,y =1,2, K,
=1,25);

Tem, Tiy, Tpas — IPOJOIKUTENBHOCTD CMEHBI, LIMKJIA YEPIIAHUS U PA3TPY3KU
cooTBeTCTBEHHO (T, =7 49acoB, T, =30 cek, T,,; =30 cek);

L — mrewo moctaBku (L= 400 M=0,4 km.);

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

3600 -4,2-0,75 -7 3
~169 M %M ery

30-1,2+3600 -04 -(1+1j-1,25 +30
8 10

Ps =

2.3.10 Kpernienue TopHbIX BRIPaOOTOK

PaboThl, CBSI3aHHBIE C KPEIUICHHUEM TOPHBIX BbIPAOOTOK MPOU3BOASTCS COTJIACHO
nacrnopTaM KperjieHusi pa3pabOTaHHBIMM Ha OCHOBAaHMM pPAacuyeToB Kpemnu U
reoJIOTMYECKON XapaKTePUCTUKHU TOPHBIX MOPO/I.

Pacuer mnapameTpoB Kpenu BKJIIOYAET OINPEACIICHUE BEIMYUHBI HArpy3Ku
(ropHOro aBIEHUS) U IPOYHBIX Pa3MEPOB KPETH.

Pacuem naepysku na Kpens.

HaubGonee oOmeit Qopmoii mpoOsSBIECHUS TOPHOTO JABICHUS  SIBISIETCA
neGopMHUpPOBaHUE TOPHBIX MOPOA, KOTOPOE MPHUBOAUT K MOTEPE UMH yCTOWYUBOCTH,
(GopMHpOBaHMIO HArpy3Kd Ha Kpemb. Harpy3ku Ha Kpemb 3aBHCST OT TJIyOWHBI



3JI0)KEHUS] BBIPAOOTKHU, TOPHO-TEOJOTUYECKUX M CEHCMHUYECKUX YCIOBHM, (POpPMBI 1
pa3MepoB BBIPAOOTKH, KOHCTPYKTUBHBIX OCOOCHHOCTEH M COOCTBEHHOW MacChl KpeIy,
€e TPEIBApPUTEIHLHOTO HAMPSHKEHUS, TEMIIEpaTypHBIX HANpPKEHUH, BO3IACHCTBHS
COCETHUX BBHIPAOOTOK, THUAPOCTATHYECKOTO MABICHHUS BOJBI, CIOCO0a TIPOBEICHHSI
BBIPAOOTOK.

Pacuer nacnopra kperieHus

[Ipu onpeneneHnu Harpy3Ky Ha Kperb CYIIECTBEHHBIM SBIJISIETCS] BHIOOP MOJIENN
B3aMMOJICHCTBHS Kpemu ¢ MacCUBOM mopoj. Harpyska Ha kperb 00ycliOBI€HAa BECOM
opoJ B 00beME CBOJIAa M COCTABIISET:

: (3.28)

rue: P - narpyska, MH/m.;
Y - YAEJIbHBIN BEC IIOPOL;
a - MOJYIPOJIET BEIPAOOTKH, M.,
f - k03 puLHEeHT KpenocTH Mopoj.
CornacHo 3aganubIM ycmoBusam: a=2,25; f=10; y=4,4 /M Tornma:

2
P:%_4’4.2,25

=2970[1a

Juny xene3o0eronnsix mradr (OKBI) onpenensem no dhopmyre:
lum = b + 15 + Ik, (3.29)

rie: b - BeICOTA 30HBI OOPYIIEHHUS TTOPOI, M.;
|, - BenmumHa 3arayOieHus B yCTOWYMBBIA MaccuB niopo, 1,=0,5 m.;
| - orpe3ok mranry, 1,=0,07 m.

OrnpenensieM BBICOTY 30HBI OOpYIIIEHUS TIOPOI:

b=
2-t9p

(3.30)

rae: @ - yros BHyTpeHHero Tpenus (s =10 o= 84°);
L’ - mupuHa cBo/1a OOpYIICHHS, M.

OmnpenenseM MUPUHY CBOJIa OOPYIIICHUS:

LoL+2-H g%

(3.31)

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



L':4,2+2-3,65-tg¥:4,58M
:ﬁ:0’24 v
2-1984

I/ICHOJIBB}/}I ITIOJIYYCHHBIC JAHHBIC, OIIPCACIIACM JJIIMHY IITaHI'U
lum=b+1:+1k=0,24+05+0,07=0,81m

[Tpuanmaem iy mradry |,,=1,8 M. Cerka mranroBanus 0,7x0,7. Paccautaem
TOJIIMHY HAOpPBI3r-0€TOHHON Kpemnu (MmepBUYHOM). PacueTr HaOpHI3r-0eTOHHON Kpemnu
BKJIIOYAET TOJI00p cocTaBa OETOHHON CMeCH M ONpENEJICHUE TOJIIMHBI HaOpPHI3T-
OCTOHHOTO  MOKpHITHS. HaOpbI3r-0eToOH  BKIIOYAET: BOMY, IIEMEHT, IIECOK
(cooTHomieHue mecok: memMeHT = 1:2). Paccuuraem TONIMMHY HaOpPHI3T-O0€TOHHOU
(mepBu4HOI) Kpenu no popmyre:

P-nn
A=035-Ki- [——— ™M 3.32
' Mo - Rp ( )
A=035.08. | 22012 4435,
1-1330000

rae: A - TOJIIIMHA KPETH;
K;=0,8- pacuetnsrit k03P punrenT;
P - naBneHue moposa co CTOPOHBI KPOBIIH;
N, - KoaddunmeHT neperpysku N,=1,2;
Ry=1,33 MIla - conpoTuBnenue HaOPBI3r-0€TOHA PACTAKCHHUIO;
Me=1 - ko3P duuKeHT ycnoBuii paboTHI.

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

Paccuuraem kosmuectBo JKBII B psny v Ha O1MH TOTOHHBINA METP C YYETOM
CeTKH mTaHroBanus. OnpeensieM nIepuMeTp BhIpadOTKH, HA KOTOPOM
ycranasnuBarorcs JKBILI.

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

rae: B=4,0 M - miupuHa BeIpabOTKH;
h=2,5 M - BeIcOTa BBIPAOOTKH JI0 TISITHI CBOJIA.

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

VYuuThIBasi, 4TO OT MOYBBI BEIPAOOTKH 10 MecTa ycTaHOBKU nepBoid JKBIILI
pPacCTOsIHUE HE JTOJKHO NPEBBIIIATH OJIUH METp, npuHuMaeMm ero 0,7 M. Paccuntaem
kosimuecTBO JKBII B psany.

P-07-2
07

N = +1 =13 wm (3.34)



Hcxonsg w3 BBILIEOPHUBEACHHBIX PAcdy€TOB M TOPHO-TE€OJIOTMYECKHX YCIOBHIA,
IPUHUMAEM CJEAYIOIINE TapaMeTpbl KPENu:

B kayecTBe NOpelOXpaHUTEIBHOM  KpENH  MNPUMEHSIOTCS  JEPEBSHHbBIC
IPeIOXPAHUTEIbHBIEC CTORKH AHaMeTpoM 120 MM M3 pacdera: OfHA CTOHKa Ha 2,5 M
OOHa)KEHHON MOBEPXHOCTH KpoBiKM. OHU YCTaHABIMBAIOTCA B MPU3a00HHON yacTu
BBIDAOOTKM  TIOCJI€  TIIATeJbHOM  oOopke  "3akosoB". KoauwdecTBO  cTOEK
NPEAOXPAHUTEIBHON KPEMH ONPEEIAETCS B NACIIOPTaX KPEMICHUS.

B kaudecTBe BpeMEHHON KpEnu UCIOJIb3YIOTCS KEeIe300€TOHHBIE ITAHTH JUTUHON
1,8 M 1 HaOpBI3r-0€TOH TOMIHMHON 1 cM.

Bunbl MOCTOSIHHOM Kpenu OIpPEEIIECHBI POEKTaMH1 WHCTUTYTA
"HopuibcknpoekT". B kauecTBe MOCTOSIHHOM KpENW MPUMEHSETCS YCHICHHAsS
KOMOuHUpoBaHHas Kpenb (nanee no Tekecry YKK), cocrosmas u3 MeramimuecKkon
cetku, kotopass kpenutcs Ha JKBII u HaOpwir-oerona tommuHor 3 cMm. Tunm u
napameTpbl IOCTOSSHHOM Kpernu pa3padaTbIBalOTCs B NACOPTaX KPETUICHHUS.

2.3.11 Pacuet npoBeTpUBaHUS U TTOJ00P BEHTUWISATOPA MECTHOTO
MPOBETPUBAHUS

Pacxon Bo3yxa MO YCIOBHIO Pa3KMKEHHUS Ta30B IIOCJIE B3PBIBHBIX padoT
JOJKEH OBITh TakuM, 4TOOBI 3a Bpemsi He cBbimie 30 MUHYT MOCJIE OKOHYAHUS
B3PBIBHBIX pabOT KOHIEHTpAIUs SAOBUTHIX Ta30B HE TMPEBBIIIATIA  HOPM,
npenycMotpeHHbix ElIb.

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

2
S,Qub-o-L ,m3/c

Qy,p =225+ t 5, (3.35)

['ne: S=16Mm* — ceucHHe BRIPAGOTKH;
t =1800 ¢ — BpeMst mpoBeTpUBaHUS BHIPAOOTKH;
Q.= 81,5 Kr — KOIMYEeCTBO OAHOBPEMEHHO B3pbiBaeMoro BB;
b =40 n/kr — razoBocTh BB
¢ =0,8 — ko pureHT 06BOAHEHHOCTH BHIPAOOTKH
L =150 M — nyimHA TYNMMKOBOM BBIPAOOTKH paBHAs
p =1,04 — xoapdunueHTa yreuek Bo3yxa B BEHTUWISILIMOHHOM TpyOONIpoBoIe
PabGoter Bemyrcss B cyxom 3a0oe, ccbulasicb Ha «PykoBoacTBO 1O
MPOEKTUPOBAHUIO TEXHOJOTHMUYECKOI0 MAaclopTa Ha MPOBEACHHE T'OPU30HTAIBHBIX
TOPHBIX BBIPA0OTOK C ucrnonb3zoBaHueM BMIDy. 1o tabnuie 2.1. ctp.6 onpexnensem,
yto (=0.8.

16 [815-40-0,8-1507 3
y y _ M
1 _3’2 4

=225
Qo 1800 16-1,04



Pacxon Bo3myxa mo HanOoJIbIieMy YriCy padOoTarIMMX B 3a00€ JIFOICH.

ITo EIlIb HOopma BO3ayXa Ha OJHOTO PAOOTAIOIIEr0 B TOJA3EMHBIX YCIOBHUAX
YeJI0BEKa COCTABIISIET 6 M°/MUH.

Pacxon Boznyxa onpenensercs mo ¢gopmyie:

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

Pacyer pacxoma Bo3ayxa MNpW HCIONB30BAaHUHM TU3ETHHOTO 000pYHAOBaHUS
MPOU3BOJIUTCS IO (hopMyJIE:

Q6u3 :qM 'H/60'M3/C (337)
I'ne: Qw — MHMHMMaJbHas HOpMa BO3dyXa Ha | J.c. I JH3EIBHOrO
JIBUTATENs PerIaMeHTHPOBAHHas THCEMOM I'ocroprexHaazopa Oy=4 M>/MHH
H — momnocts /IBC, BbIOMpaeM 3Ha4U€HHE CaMOr0 MOIIHOTO 000PYI0BaHHUsA—
ST-8c, H=277 n.c.
[ToxpcraBum Bce mpUBEACHHBIE 3HAUEHHS B (POPMYITY U TIOJIYUHM:

Q,, =4-277/60 =18 mM*/c

IIpoBepka Ha MHUHHMMaJIBHO JOMYCTUMYK) CKOPOCTh JBIDKCHHUS BO3JyXa B
BbIPAOOTKE OCYILECTBIIsIETCA 10 (hOpMyJIe:

V., 2Q./S=Q. =V, -S,mM/c (3.38)

I'ne: Vmin — MHUHUMaJIBHO JOMYCTUMAasi CKOPOCTh JBIDKCHHS BO3AyXa B
BeIpaboTKax B cooTBeTcTBHM ¢ EITb 811 Vi, He Menee 0,25 M/c.

Q.=0,25-16 =3,35 M°/c (3.39)

BrIBOZ: CKOpPOCTH JBMXKEHHS BO3yXa B BBIPAOOTKE JOMyCTUMAa HEOOXOIUMas 1

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

V =Q,, /S =18/16 =1,3 m/c (3.40)

YcranaBiuBaem IMPONU3BOAUTCIBHOCTE BCHTHIIATOPA MCCTHOI'O ITPOBCTPHBAHMA
(BMI).



Qo =4 Qu =104 18 =187 m%/c (3.41)

YcTaHaBnmMBaeM — a’pOJMHAMUYECKOE  COIMPOTUBIEHHE  TpPyOOINpoBOAa  TIO
dbopmye:

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

['ne: 0=0,0046+0,0048 — Kod(ppunreHT a’3pOIMHAMHYECKOTO
COTIPOTUBIICHUSI TMOKOTO BEHTUJISIIMOHHOTO TpyOompoBona tuma MYVY. I[lpuHumaem
a=0,0047.

L., — mumHa Tpybomnposoga pasHa L=150 m.
d., — amamerp Tpyodonposona pasex 0,8 M.

CraTtudeckoe JaBJIeHHE OIpeeauM 1o Gopmyie:
Hcm = R 'Q§u3 = 90 17 (3.43)

B pykoBojacTBe mo mpoeKkTHpoBaHuio, Tabiuna 3.3. crtp. 11 mo mosrydeHHbIM
JAHHBIM TPOU3BOJIUTEILHOCTH U JIaBlIeHUs BeHTWIsITOpa Bhioupaem BMII tuna BM-
12M, HO PTO YCTPONCTBO MMeEET OOJbIINE TadapuUTHBIE pa3Mepbl U Maccy, MO3TOMY
3aMEHSEM €ro JByMsI BEHTWIATOpaMu Tuia BM-8m.

Jlist momauu Bo3JyxXa B BBIPAOOTKY MCHOJB3YETCS MPOPE3UHEHHBIH THOKUM
BEHTUJISIIIMOHHBIN TpyOomnpoBo Tuna MY miunoit 150 metpoB u nuamerpom 0,8 M.

Cxema npobempubBarus omkamouHbx
kbepuinozob

150 m

w
X

omkamournid kbepuwnae

e

10 m
OMKamoyYHBU  WMpek

>
Lans




[exHuyeckue gaHHoe nacnopma 56’HWU/79L/UU,

fun benmungmopa BM=17m
[TpousBogumeibrocme Bexmuiamopa, M3/c¢ 70*52/%}6
Mowrocms Bermunamopa, kBm 110 «kBm
Tun mpybonpoboga, mm M 800
Heobxogumoe konuvecmbo Bosgyxa gra npobempubarug Bupabomky, M3/ c|18 M}C

2.3.12 Opranuzamus paboT MPOXOTUESCKOTO MUK

Opranuzanus paboT B 3a0051X OCYILIECTBIISECTCS B CIEIYIOIIEM MOPSIKE:

1. Jomyck ntozieid B 3200 MPOU3BOAUT TOPHBIN MacTEp UITU IO €r0 MOPYUYEHUIO
Opuranup, 3BeHbE€BOM WJIM CTapIINii 320051, TOCJIE IPOBEPKU Ha COACPKAHUE BPEIHbBIX
U SITOBUTBIX Ta30B, 3aMepa COJIep KaHMs METaHa, a TAKKe MPOBEPKHU 32005 HA HAIMYKE
"oTka3oB".

2. 3a0o0ii npuBOAUTCS B O€30MACHOE COCTOSIHHE:

- IPOU3BOAUTCS 00OpKa "3aK010B" 1O KpOBJIE U OOpTaM 320051, a TAKXKE M0 BCer
JUITMHE JIEWCTBYIOIIEH BBIPAOOTKH;

- IPOU3BOJAUTCS HABECKA BEHTUIISIIUOHHBIX TPYO;

- HapalIMBalOTCs CTaBbI CKATOTO BO3AYyXa U BOJIBI;

- YCTaHABJIMBAIOTCS JICPEBSIHHBIC ITPEAOXPAHUTENIBHBIE CTOWKH (M3 pacyera OJIHa
JIepeBsIHHAs CTOMKA Ha 2,5 M> 0OHAKEHHOI TOBEPXHOCTH KPOBIIH), 4 B
cJ1a00yCTOMYUBBIX IOPOJIaX B KAUECTBE MPEIOXPAHUTEILHON KPElu IPUMEHSIOTCS
IeNeKTHHOBBIC IITAHTH (M3 PacyeTa OJHA IITAHTa Ha 2 M° OOHAKEHHOH [OBEPXHOCTH
KPOBJIN).

- IPOU3BOJUTCS OPOLIEHUE OTOUTOM rOPHOI Macchl U rpyAu 32005, a TaKKe
OCYIIECTBIISIETCS TPOMBIBKA "CTaKaHOB" BOJOM, MOCJIE YETO B HUX BCTABIIAKOTCS
JIEPEBSIHHBIC MPOOKH.

3. [IpousBoauTcs OypeHue MIMypoOB MO KPOBJIE BIPAOOTKH MO/ )KeJI€300€TOHHBIE
mtanry (ganee no tekcty JKBII) oT 3akpernieHHoi YacTu BhIpaOOTKU COTIIACHO
MacropTy KperjieHusl.

4. IlpuroraBiuBaeTcs IECYAHO-LIEMEHTHBIN PacTBOP COTJIACHO HOPMaM pacxojia
martepuaiioB i ycraHoBKY JKBIII. Imypsl 3am0aHAOTCS paCTBOPOM MOJIHOCTBEO 10
YCThS C IOMOILBIO IEPEHOCHOT0 THEBMOHATHETATENISA, U 3aTEM C IOMOILBIO KyBaJIJIbl B
HUX 3a0MBAIOTCS apMaTypHbBIC CTEPKHH TuaMeTpoM 16-18 MM, nimuHOi B
COOTBETCTBHHM C IMACTIOPTOM KpPEIUICHUS.

5. IlpousBoautcst yoopka pabouero Mecta, yOuparoTcsi IepeBsSHHbIE CTOMKHU MPU
MOMOIIY KYBAJIIBI ¢ pyKosiTKO#M L >1 M. (epen yOOpKO# CTOCK MpeToXpaHuTEILHOM
Kperu MPOU3BOAUTCS TIIaTeIbHas 000pKa ""3akoJioB").

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

7. HJanee npou3BoguTcsi 000pka "3akoia0B" 1o 6opTam u rpyau 3a0osl.

8. [Ipon3BoaUTCS MPOBEPKA HIKHEH YacTH 32005 Ha "OTKa3bl".

C oTOM 11eTBI0 TPYAb 320051 OMBIBAETCS BOJAOM TaK»Ke MPOMBIBAIOTCS ""CTaKaHbI", B
HUX BCTaBJISIOTCS JE€PEBSHHBIE POOKHU.

9. IIpouzBoautcs 6ypenue mmypos noj XKbBIL mo 6opTy BeipabOTKH U
KpEIUICHUE HU>KHEN YaCTH COTJIACHO MACIOPTY KPEIJIEHUS.



10. IIpousBoauTcst OypeHwe mITypoB Mo 320010 OYPHIBHONW YCTAaHOBKOM THIA
bymmep-282.

11. Ilpou3BoauTcs MpoayBKa 3a0yPEHHBIX MIITYPOB CXKATBIM BO3yXOM IPHU
TIOMOIIIH CIIEI. YCTPOHCTBA, 000PYJOBAHHOM JIBYXXOJ0BBIM KPAaHOM.

12. Ilpou3Boautcs yoopka pabouero Mecta U moJIr0TOBKa 320051 K 3apsKaHUIo.

13. Ilpou3BoauTcs B3phIBaHUE 320051: IO BpEMEHH B3PBIBHBIE pa0OTHI BEYTCS
COTJIACHO IHKJIOTPaMMe YTBEPKICHHOU TTaBHBIM MH)KEHEPOM PYIHHKA.

Pacuem epemenu na mexunonozuueckue onepayuu npoxo04ecko20 Yukia npu
npogedenuu OK.
[IponomxurensHoCcTh Oypenus mmypoB nof KBI paccuntsiBaeM o hopmyse:

Too Nelw  N-T o (3.44)
Ve-A:n n
rac: N - KOJIMYECTBO HIHypOB:

- 1o crenaMm N=18-1,86=34:

- mo cBojry N=20-1,86=37;

V,-4HCcTass CKOPOCTh OYPEHUS, KOTOpas OonpeaeseTcs u3 GopMyJIbL:
Vu=p-(003-f7) (3.45)

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

_ . 10L77 _ M
Vy=052-003-10"" =092 A/IUH

T- MPOAOJIZKUTCIIBHOCTE BCIIOMOI'aTCJIbHBIX onepaunﬁ Ha HIITyp:
T=p-71u-(075+01-f), (3.46)

rae: n=1.0- koaddunmeHT, yauThIBaOIMi AIUHY 1mypoB (ipu 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

T\, - TPOJOIKUTEILHOCTD TTOATOTOBUTEIIEHO-3aKITIOYNTEIIBHBIX OIIepaIliii
(T05=30 mun);

A=0,9- koahPuIeHT OTHOBPEMEHHOCTH PA0OTHI OYPHIIBHBIX YCTAHOBOK;

N - KOJMYECTBO MPOXOAYUKOB. (PacueT IBOUHOM YUCIIEHHOCTH PabOYHX 110
npodeccusiM TPUBOAUTCS B IKOHOMUYECKON YacTH).

0J151 OypeHus no c8ooy:

___ 3718  37-33
09-092.2 2

+30=40,2 +61,05+30=131,25 mMuH



0J1s1 OypeHUs N0 CIMeHAM.

34:18 34-33

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

[Ipu ogHOBpEMEHHOM OypEeHHUU 110 CBOAY U CTEHAM BpeMs Ha OypeHue
MpUHUMAETCS HauOobIIKM, T.€. Tg=131,25 muH. Tak e He0OXOIUMO YUUTHIBATh
Bpems Ha Oypenue u kperieHue KB HikHUX mImypoB 1Mo CTeHaM BBIPaOOTKH,
KOTOpPOE TIPOU3BOUTCS MTOCIIE OTIPY3KH TOPHOM Macchl 3 3a00s. [IpuHNIMaem
T xm=00 MUHYT.

[Tpuarmaem ckopocTh mpoBeaeHus BeipaboTku 70 M/mec. Omnpenensiem
MPOAOJLKUTENBHOCTH KperuieHus JKbBIL:

(3.47)

Two=a0-ar-az- (48 09 + 575679 J,

\"

rae: a,=1,25- k0P puIMEHT, YIUTHIBAIOLIUHN TUIOIIAAb CEUCHUS BBIPAOOTKHU
(ipu S=16 M?);
a,=1,08- ko3 dunmenT, yuutsiBaronuii Kpenocts nmopox (mpu f=10);
a,=0,4- ko3¢ dunuent, 3apucsmii ot Buaa kpenu (s XKbBII);
v=70 M/Mec - CKOPOCTb MPOBEICHUSI BEIPAOOTKH.

5756 ,79

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

Torna o6miee Bpems Ha Oypenue u kperuienne JKBIII cocTaBnser:

T o, =142 .21 +70,3 =212 51 muH

OmnpenenseM BpeMs Ha OypeHue ypoB 1o 3a0010. MicxoaHbie JaHHBIE:
- IPOU3BOIUTENBHOCTH OypoBOi ycTaHOBKH Qg=160 M/cMeH;
- KOJIMYECTBO MIITYyPOMETPOB Ha 3a00i £1,=75,5 m.;
- IPOJOJIKUTENBHOCTh CMEHBI T =7 4acoB.

Torna:

|LU * TCM
Tos = Z— , MUH (3.48)
Qs

7557

Tes = -60 =162 MuH

OmnpenensieM BpeMsi Ha OTTPY3Ky TOpHOM Macchl. MicXo/iHbIe TaHHBIE:
. 3.
- 00BeM ropHOM Macchl 3a UK V=19 M’
3
- npousBoauTeNbHOCTH ITJIM P,=102 m”/cMmeH;



V-Tow 197
P, 102

=13 vaca (3.49)

Torrep =

Oob1ee BpeMst Ha OTTPY3Ky TOPHOI Macchl MPpUHUMAaeM paBHBIM 40 MUHYT.
[TponomKUTENFHOCT BCIIOMOTaTeIbHBIX padoT onpeaesseM o hopmyie:

421132 421132

Tec =2053 + =2053 + =80,7 MUH (3.50)
v
OmnpenernseM BpeMsl Ha 3apsbKaHKUE U B3pbIBAHUE:
vt o+ 17)
Tse = -7, 3.51
: (351)
rae: Y=1,2 npu 351eKTpUUECKOM CIIOcO0€ B3PbIBAHMS U PYYHOM 3apsKaHUU

aTpOHUpPOBaHHbIMU BB;
N=2 - KOJIMYECTBO YEJIOBEK, YUACTBYIOIIUX B 3apsiKaHUU U B3PHIBAHUU.

12-618 -(O A6 + 107 ]

Tse = =45 MUH.,

2
npuHuMaem 50 MHH.

OnpenensieM Bpemsi Ha MPOBETPUBAHUE:

772,71 772,71

Tp=1548 + =1548+———=265 MuH (3.52)
% 70

[IpoBeTrpuBanue BbIpaOOTKM Tocie B.P. ocyimiecTBisieTcs B MEXKCMEHHBIN
MepephIB, IO STOMY B 00IIee BpeMsl IUKJIA HE BKiIro4aeTcs. [IpomaomKuTenbHOCTh
HaHECEHUS MEePBUYHOTO HAOPHI3r-6eToHa ToMIHON A=1cM onpenernsemM 1o hopmyrie:

(3.53)

T s 230'81'32'(48,09 +MJ,MUH

\Y
5756 ,79 j
70

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

npuHuMaem 50 MHH.
rJe: a,=1,25 (npu S=16);
a;=1,08 (mpu f = 10);
8,=0,25 (mmst HaOpBI3r-OETOHHOM Kpenn);

Omnpenenum Bpemsi, HeoOxoaumoe i Bo3seaeHus: Y KK, cocrosieit u3
METAJTMYECKON CETKH U HaOphI3r-6eToHa A=3 cMm:



(3.54)

TKp:ao-al~az-(48,O9 +Mj,MUH

Vv

5756 ,79 j

Tw=125-108-115- (48 09 + =202 MuH

rJie: 2,=1,25 (mpu S=16);
a;=1,08 (npu f=10) ; a,=0,25 (11 yCHIIEHHOH KOMOMHUPOBAHHOM KpEIIH,
COCTOSAILEN U3 METAJUIMYECKON CETKH U HAOPBI3r-0€TOHA);
v=60 m/mec.

Ycunennas KOMOMHUPOBaHHAS KPETlb BO3BOAMUTCS C OTCTaBaHUEM OT 320051 Ha
150 M - mosTOMY BpeMsl, 3aTpaurBaeMOe Ha JaHHYIO ONEPALIMIO B IPOIOJIKUTEIBHOCTD
IPOXOAYECKOI0 IIUKJIA HE BKJIFOYAETCS.

OmnpenensieM NpoJOJIKUTENIBHOCTb POXOYECKOTO 1IHUKIIA:

HK6W

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

CymouHbt epa@uk opearusayuu pabom

1 cmerHa 2 cmerHa 3 cmera
Iz Bpewms,
EXHUYECKUE ONepayuL
MUH T\ 213145678970 11)12)1314|15{16]17|18|19|20| 21| 22| 23| 24

Benomozamensrbie onepauuy 80 I — m
Omepyska eopHol maccel 40 LT LT “
byperue 30609 160 L ‘ -
byperue nog Xbll/ 130 Lj Lj L“
Yemanobra XbU u HaHeceHue | | ‘
Habpbize— bemoHa 210 \ \
Sopaxarue u B3pobarue 50 H i
lIpobempubarue 30

2.3.13 OnpepaeneHre CTOUMOCTH TTPOBEICHUS OJHOTO MOTOHHOT'O METpa

BCHTUIILHOHHO-3aKJIaJJOYHOI'O YKIJIOHA

OmnpenenseM 3apab0OTHYIO IJIATy B pacueTe Ha OJIUH MMOTOHHBIN METP BHIPAOOTKH.
Pacuer 3aTpar Ha 3apaOOTHYIO IJIaTy HA OJWH MOTOHHBIA METpP MPOU3BOJIUM,
YUUTBHIBAs TMOJIHYI0 CMEHHYIO 3apa0O0THYIO MiaTy padouux mo mpodeccusM, KoTopas
yKa3zaHa B Tabnuie §, a TakKe yYUThIBasl, YTO TPYJOEMKOCTb BBITIOJHSIEMBIX paboT -

OJIVH IUKJI (JJTMHA YXOKHU 3a ITUKII).



3arpaTsl Ha 3apabOTHYIO TUIaTy OypUIIbIIMKA:

3
P:L—é-N6,py6.,
X

rae 3 — CMeHHas 3apaboTHAas IulaTa OypuiIbINUKa, pyO; Ly — JUIMHA yXOAKH, M;

Ng — TpYJ1I0€MKOCTh OYpEeHHUsI, Yell.-CMEH.

N —2l_755
° n 405

=0,18 uen.cmen.

rae XL — obmiee KoIMUecTBO MIMTypOMETPOB, M; N — HOpMa BbIpaOOTKU Ha 1-T0
YeJI0BEKa.

1191
P=2272.018 =107 5 py6.
1.65 24

3aTpaThl Ha 3apaboTHYIO Tu1aTy MaruHucta [1/IM:

. ZEZE:OBS yen.cCMeH.
n 210
3 1257
p-J6 N = .035=2198 pyb.
L ” 165 i

3aTpathl Ha 3apabOTHYIO TUIATY KPEMUIIbIINKA!

_Qu _26

p =065yen.cuen.
n 40

P :3_5. N, :@.0’65: 3276 pyo.
Lyx 1,65

3arpaThl Ha 3apabOTHYIO IUIATy B3PHIBHUKA!

75,5
AP 041 wencuen.
n 180

3 913
P=26.N_ =2-2.041=1815 py6.
L % 165 P

yx




Tabnuna 8. 3aTparsl Ha 3apabOTHYIO MIIATy HA | MOTOHHBIA METP MPH
NPOBEJICHUU BHIPAOOTKH

CMeHHas

3apaboTHas Cymmapnas
Pabounit jiaTa Tpynoemkocts | 311
Bbypuibmuk 1191 0,18 107,5
Mamunanct
I IM 1257 0,35 219,8
Kpenwmibmmk 936 0,65 327,6
B3prsiBHIK 913 0,41 181,5
Hroro 836,4

Onpeoensiem 3ampamovi HA AMOPMUZAYUOHHbIE OMYUCTICHUS
8 pacueme HA 0OUH NOCOHHBIL Memp 8blpabOMKU

PaccuutaeM TOJ0BBIE aMOPTHU3AIIMOHHBIE OTYUCICHHS Ha KaXIbl BHJ
obopynoBanusi. Tak, Hampumep, st Boomer-282 pacuer mpou3BOAUM CIEIYIONTUM
o0Opazom:
_K;-H;-tn
100
rae Kg = 14,480 mun.py0. - croumocts BOOMER-282, py6.; Hs = 25 % - Hopma

4; , PYo,

amoptuzanuy; t = 1 mec. = 0,082 5iet — BpeMst NpOXOJKH BbIPaOOTKHU; N — KOJTUYECTBO
eIMHUI] 000pyAOBaHUS, IIIT.

~14480-10°-25-0,082-1
100

A, =0,297 man.pyo.

BenuunHa aMopTH3alMM Ha MPOXOJKY OJHOTO IMOTOHHOTO METpa BBIPAOOTKH
ompenensercs no Gopmyre:

a=2. pys,

V 1
raie A - cymMMa aMmopTuzalnuu, MIH.py0.; V = 120 M/Mec. - cpeaHemecsyHas

CKOPOCTB TIPOXOJIKH.

A 0297-10°
oY 2F 2475 pyé.
v 120 4

Pacuer AMOPTHU3ALNOHHBIX OTYMCJICHUN Ha IMPOXOAKY OJHOI'O IMIOrOHHOI'O MCTpa

IUIS OCTaJIbHOTO 000PYZOBaHMSI aHAJIOTHYEH (CM. TabnuIty 9).



Tabnuia 9. AMOpPTHU3alIMOHHBIE OTYUCIICHHS HAa OJIUH TTOTOHHBIH
METp BBIPAOOTKHU

logoBble
opoBast Hopma AMOPTM3aLMOHHbI
HaunmeHoBaHue | Kon- | CtonmocTb, aMOpPTU3aLUNOHHbIE
amopTumsauun, € OTYUCnEeHns
obopynoBaHus BO TbiC.py®. oTYncneHus,
% 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
Annsa-250 1 50,3 34 1,402 11,69
BM-8m 2 48,7 34 2,7 22,5
BNBO-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
NToro 5697,342452

3ampamol Ha Mamepuanvl U SHepeUI0 Ha OOUH HO2OHHbIL Memp 8bIPAOOMKUL.

3aTpatrhl Ha MaTepyasIbl U SHEPTUIO CBOAUM B TabuIry 10.




Tabnuna 10. 3aTpaTsl Ha MaTepuabl U SHEPTUIO HA OJUH MOTOHHBIHI
METp BBIPAOOTKHU

KommuectBO

CronmocTth| CTOMMOCTH Ha
HaumeHnoBanue Ha OJIUH .
. CJICHUIILI, | OJWH ITOTOHHBIN
MaTepuaioB IMOTOHHBIH
pyo. MeTp, pyoO.
METP
Kpennenune JKBIILI
KB, mrryk 20 10 200
Koponkn, mryk 0,56 2652 1485,12
Cranbs OypoBasi, Kr 0,06 368 22,08
LlemeHnT, kT 32 12,76 408,32
Ilecok, xr 44 5 220
HaOppI3r-6eToH (1epBUYHBIN)
LlemenTt, xr 92 12,76 1173,92
Ilecoxk, xr 257 5 1285
Kpermienne YKK
CeTKka MeTaJUIMYECKast, KT 28,9 10 289
Kiun, mryk 20 1 20
[Ilaii6a, mTyx 20 1 20
LlemenT, xr 138 12,76 1760,88
Ilecok, xr 385 5 1925
IIpoxoaka rOpHBIX BEBIPAOOTOK
Koponkn, mryk 0,096 2652 254,592
Cranb OypoBasi, Kr 0,06 368 22,08
BB, kr 46,1 7,53 347,133
DJIEKTPOJIETOHATOPBHI, IIIT. 27 0,32 8,64
Jln3enpbHOE TOIIMBO, KI' 4,1 9,5 38,95
BCEI'O: 9480,72

Cymma 3ampam Ha npogedeHue 00H020 NO2OHHO20 Mempa 8bIpabOMKU PAGHA.:

rae P = 1,29 teic.py0. - 3atpathl Ha 3apaboTHYIO IIaty; A = 5,7 ThIC.pyO. - 3aTpaThl Ha

Cm)zp:P-F A+M,py6 )

amopTtuzaruio; M = 9,5 TeiC.py0. - 3aTpaThl HA MaTepUAIIBI U YHEPTHUIO.

Coep=1,29+5,/+9,5=16 49 mwic.pyo.

JInuHa BEHTWIALIMOHHO-3aKJIagoyHoro mrpeka 120 M. Orcioga mnosHas

CTOMMOCTD IIPOBCACHUA COCTABJISACT!

C=C,-L=16/49-120=1,98 mun.pyo.




2.3.14. CtpouTenabCTBO BEPTUKAIBHOUN BBIPAOOTKH

B nmanHON QumioMHOM pa®oTe, B KaueCTBE BEPTHKAIbHOW TFOPHON BBIPAOOTKH,
OyneT paccMOTpeHO TpoBeneHue pypaocmycka. [nuna pynocmycka 100 m. Cpennee
3HaueHue kod(pduuuenta kpemoctd mnopon mo Imkaire M.M. IlportoassikoHoBa
cocrasisier 12. TTopos! yeroitanseie. OGBEMHBII BEC py/bl i MOpox — 4 T/,

Onpedenenue opmul u pacuem pazmepos NONEPEeUHO20 ceueHusl GblpabomKu

JInss yBenmW4YeHUsT €CTECTBEHHOM YCTOMYMBOCTHM CTE€HOK PYJOCIYCKa, €ro
HE0O0XO0IUMO TTPOUTHU KPYTII0il (hOpMOHA.

JuameTp KOHAMIIMOHHOIO Kycka NpH oOTOOKe OypOB3pBIBHBIM CIIOCOOOM
cocraBsieT B cpeaHeM 850 M. PexoMeHnyeMoe COOTHOILIEHHE JUaMeTpa
KOH/JMIIMOHHOTO KyCKa M pyJocIycka cocTaBiser 1/3. 3HauuT, AMaMeTp pyaocIycka
JIOJKECH OBITH HE MEeHee 2,5 M.

Buvibop coprno-npoxooueckoco obopyoosanus u mamepuanios

Kak ckazaHo Bbllle, HEOOXOAUMO TNPONTH BBIPAOOTKY KpPYIJIOrO CEYEHMS,
nuamerpoM He meHee 0,9 M, Ha rmyOuny 100 M (IaHHBIE IO TPUMEHSIEMOUN CUCTEME
pa3paboTku). Hanbonbliee pacrnpocTpaHeHHEe B MUPOBOM MpPaKTHKE, AJS MPOXOIKU
BOCCTAIOIINX, MOJy4Ymiii OypoBsie yctaHoBkH (hupmbr Atlas Copco.

Onucanue mexHon02uy 0CyujecCmsieHus NpoYecco8 NPoxXoo04ecKo20 YUKia

Jlo Havajga paboT Mo OypeHHIO MPHU MPOXOJKE BHIPAOOTOK ycraHoBKoW Robbins
JOJIKHBI ObITh MPONJEHBl MOHTAXHasi KaMepa Ha MOJCEYHOM TOPU30HTE, IOJIBE/ICHA
BO3JyILIHAsT W BOJHAs MarucTpaib, HaJlaXeHo ocBeuieHue. [ obecrieueHus
BBITIOJTHEHUS TIpoliecca OypeHus CKBaXMH B 3a00i OecriepeOoiHO ToaaeTCsl CKaThId
BO3/IyX JABJIEHUEM U BOJA JIJIsl IPOMBIBKY CKBaYKUH JaBJICHUEM.

B nauane cMeHbl OypHJIBLIMKU JTOJKHBI OCMOTPETh U CMa3aTh OCHOBHBIE Y3JIbI
YCTAHOBKU, U YJIOKUTh HEOOXOJUMBIM MHCTPYMEHT. MallmHUCT OypOBOil yCTAHOBKHU
00s13aH COOTI0IaTh 33JJaHHOE HAMPABJICHUE BHIPAOOTKH.

CxeMa pacnoioskeHusi OypoBOM yCTAaHOBKH TTOKa3aHa Ha PUCYHKE 6.
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Pucynok 6. Cxema pacrnonoxxeHus 0ypoBoii ycranoBku Robbins
1 — O6ypoBas ycTaHoBKa; 3 — pabOUYUil HHCTPYMEHT.

Opeanuzayus pabom
Kommexcnas Hopma Bpemenu (Hy) HeoOxoguma mjis pacdera MOTPEOHOCTH B
TpyAo3aTpaTax MpH MPOEKTUPOBAHUU OpraHMU3alMu padboT B 3a00e, pacyeTa JJIMHbBI
YXOJKH, a TaK’Ke€ pacuera OIIaThl TpyAa MPOXOJUHKOB.
Bypenue ocymiecTBiseT 1 4yenoBek 3a MmyJIbTOM.
OnuH yenoBeK Ha BCIOMOTaTeIbHBIX paboTax.
[Ipo10KUTENEHOCTS CMEHBI: 7 YacoB.

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
npoueccy, 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
ylpaBJieHne 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 noBuranue 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 pyaOCHYyCK MPOXOAHWTCS METOAOM OypeHHs, TO HEOOXOAMMOCTH B
npoBeTpuBaHuH HET. OTCYTCTBYET BBbIIEICHHE SAOBHUTHIX razoB. OrtOwrtas mopoja
HaKaruIMBaeTCs B HIDKHEW YacTH PYAOCIYCKa, a 3aTeM 3aduIIacTcs IMOCPEICTBOM
I1IM u rpy3uTcs B BATOHETKH HA OTKATOYHOM T'OPU30HTE.

Onpeodenenue pedxcuma pabomsl npu NPoxooKe 8bipaboOmKu NPOXooKU
Ilocmpoenue epagpuxa opeanuzayuu pabom

[Ipo10KUTENHEHOCTH:

- CMEHBI — 7 4acoB;

- KOJIMYECTBO CMEH B CyTKaX — 3 CMCHBI;

- paboueit Henenu 5 THEH;

- pabouux nHEM B roay 348.

Pacder uncnenHocTn pabovmx:

- SBOYHOE YHCIIO padOYnX 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 .
CHnHCOYHBIA COCTaB OpHUTaIbI:

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 BBIPAOOTKH 10 CTaThe «3apaOboTHAs IiaTa

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 CKBAXUHbI 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 OypOBOro MHCTPYMEHTA U1 LIapoLlek — — 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
NToro Ha BoccTatoLLNA 167375
HeyyteHHble maTepuanbl (10%) 16737,5
NTOro ¢ Hey4TeHHLIMW Ha NPOXOAKY BOCCTaKOLLEro 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.
3emMHasi MOBEPXHOCTh oxpansiercs. [lone3sHoe nckomaemoe BecbMa 1eHHOE (¢=2,5%).
[InoTHOCTE Opox = 3 T/M°. IIIoTHOCTD Pyas! = 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 GonbmMHCTBE PYAHBIX MECTOPOKICHUM MO TOPHOTEXHUUYECKUM YCIOBUIM
MOXHO TIPUMEHSTh HECKOJBKO Pa3HBIX CHCTeM pa3paboTku. OmgHaKO ISl KaKIIOTO
MECTOPOXKJICHHSI JIOJDKHA OBbITh BbIOpaHa Haubojiee palMOHAJIbHAs CHUCTEMA,
yAOBJICTBOPSIONIAS. Pa3HbIM TEXHUYECKUM M DKOHOMHUYECKHM TPEOOBAHUAM, CPEIU
KOTOPBIX CAMBIMH BaKHBIMU SIBJISIIOTCS:

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

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

- BBINOJIHEHHWE 3aJaHHOM TPOU3BOJIUTEIILHOCTH PYyAHUKA IO J0ObIYE PYABI C
cOOJII0ICHUEM MPUHSTHIX KOHJIUIIMK MO €€ Ka4eCTBY;

- panMoHAIBHOE WCTIOJIB30BAHUE HEAP, SKOHOMHUYECKH 00OCHOBAHHBII MUHUMYM
noTeph W Ppa3yO0KMBaHUSA PYIbl, a TAKXKE KOMIUIEKCHAs pa3paboTKa IMOJIE3HBIX
KOMITOHEHTOB U MECTOPOKJICHUM.



Bribop cucrem pa3pabOTKM TPOUZBOAMM TIO TOCTOSSHHBIM W TIEPEMEHHBIM
bakTopam.

Bce cucrtembl pa3pabOTKH pPYyAHBIX MECTOPOKICHUM € 3KOHOMHYECKOM TOYKHU
3pEHUs MOTYT OBITh pa3/ieJICHbl Ha JIBE FPYIIbI.

K nepBoii 0OTHOCSTCSI CUCTEMBI pa3pabOTKH, Y KOTOPBIX cE0ECTOUMOCTh JOOBUN 1
TOHHBI PyZbl HEOOJBIIASI, HO OTEPH U Pa3yO0OKMBAHUE MOBBIIEHBI. DTO CUCTEMBI C
€CTECTBEHHBIM  IOJJIEP)KAHUEM  OYMCTHOIO IPOCTPAHCTBA IPHU  OCTABICHUU
MOCTOSTHHBIX IIETUKOB M CHCTEMBI C OOPYIIIEHUEM PYIbl U BMEIIAIOUIUX MOPO/I.

Bropas rpynma BKJIIOYA€T CHUCTEMBI pa3padOTKM C HEOOJbIIMMHU NOTEPSIMH U
pa3yO0KMBaHHEM, HO ¢ OOJBIION ceOecTOMMOCThIO | TOHHBI pyasl. K HUM OTHOCAT
CUCTEMBI C UCKYCCTBEHHBIM IMOICPKAHUEM OUUCTHOIO IMTPOCTPAHCTBA.

[Ipu BBIOOpE cHCTEMBI pa3padOTKM HEOOXOJAMMO MMETh YETKOE MPE/ICTABICHUE O
pa3IuYMKi MEXAy CpPaBHMBAEMbIMU BapHAHTAMM, JJIA YETrO CIEAYET BBIIEIUTH HAOOp
OMHApHBIX CBOMCTB, MO3BOJSIOUIMX pPa3lesiaTh MHOXXECTBO BApUAHTOB Ha Mapy
MOJIMHOKECTB, OJIHO M3 KOTOPBIX OyJeT 00siafaTh 3TUMHU CBOMCTBAaMHU, JAPYroe - HET.
Takne cBOKCTBA HA3BIBAIOT ITPU3HAKAMMU.

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

BaxxnelmuM 13 yciIoOBHM 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 TAaK Ha3bIBAEMbIE IOCTOSIHHBIE (DAKTOPBI, ONpPEAEISIOIINE
BBIOOp cucTeMbl pa3paboTku. KpoMe Toro, He0OOX0IMMO YUUTHIBATH JOMOIHUTEIbHbBIE
nepemMeHHble (aKTOPbl: CKIOHHOCTh PYAbl K CIEKUBAHUIO; CKIOHHOCTh PYAbl K
CaMOBO3TOpPaHUIO;  THAPOTE€OJOTMYECKHE  yclIoBUsA  (HalIMuMe  BOJOHOCHBIX
TOPU30HTOB); BOBMOXHOCTbh OOPYILIEHUSI MIOBEPXHOCTH; HAJIMYKME B pailoHe pa3paboTKu
MECTOPOXKACHUS HEAOPOTUX BHJIOB 3aKJIAJKH, HAJIUYHE B PYJHOM TEJIE€ BKJIIOUCHUN
NYCThIX MOPOJ, XapakTep KOHTAKTOB 3aJiekH, IIIyOMHa pa3paboTku, 000COOJIEHHOE
3aJleraHue pPYIOHBIX TeJl M 1p. BiusgHue HMX JOCTaTOYHO OYEBUIHO: IpHU
HEJOMYCTUMOCTH OOpYILIEHUs TOBEPXHOCTH W HEOJAronpusITHOW T'MIPOreOJOrHH
oOpylIeHHe BbIPAaOOTAaHHOTO MPOCTPAHCTBA HEBO3MOXHO, TPU CKJIOHHBIX K
CIIeKUBAHUIO M CaMOBO3TOPAHHIO PyAaX HEIOMYCTUMO UX HAKOIUIEHHE B OTOMTOM
COCTOSIHUU U TIP.

Pacuer napameTpoB 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 BOCXOJIIEE, pACIOJIOXKEHUE IIMYypOB B PsIy
napayenbHoe. OtOoiika BemeTrcss Ha BbIpaOOTaHHOE MPOCTPAHCTBO. Jnsi OTOOMKH



npumensiercs rpaHyadr AC-8, 3apspkaHHe TPOU3BOAMTCS 3apAJHONM  MAaIIMHOW
CHARMEC 1097B.
Croii oTpabaTbIBaeTCsl OJHUM U3 CIAEAYIOLUIUX CIIOCOOOB:

Pucynok 8. Bapuant No2 otpaboTku cios
Bapuant Ne2 Oonee mpeamouTuTeseH, Tak KakK MpU JaHHOM cXeMe OTpabOTKU
YJIy4IIAIOTCS TOKAa3aTeNu JpOoOJIEHUs pyAbl U YMEHbIIAEeTCs pa3jieT KyCKOB.

Tabnuma 19. [Tapamerpsr BBP

YpensHbi 3apsag BB, kr/m® 1,6
JIHC, m 0,9
PacctogHue mexay wnypamu 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 MpOCTUpaHUsi, TO €CTh OJUH PYAOCIYCK Ha JBE
nenThl. [TpousBogurensuocts CI1O paBHa 150 1/4ac.

[locne monHOW OTrpy3kH OTOMTOW PYyIbl U 3a4YMCTKU TOYBBI Ha TpaHUIAX
0TpabOTaHHOTO CJI0S BO3BOJSATCS MEPEMBIUKH M MPOU3BOAUTCS YACTHUYHAS €0 3aKJIaKa
TBEPJCIOLIEN CMECHIO C OCTABJICHHEM HEN03AJI0KEHOI0 MPOCTPAHCTBA BBICOTOU 3,5 M,
BepxHuil cioi 0,5 M Ha KOTOpPBIM MpeaycMaTpUBAETCS 3ae3]] CaMOXOJIHOTO



0GopynoBaHms 3aKnambiBaetcst 100 Kre/cM®.3ae3/1 caMOXOHOr0 06OPYIOBAHMS Ha CIIOi
OCYIIECTBJISIETCSI TO BBIIIE JIEXKAILEMYy CIOCBOMY OpTy uepe3 3-5 naHeH 1mocie
VIUIOTHEHUS  TBEpACIOMIEH 3akmaaku a0 15 kre/em®.  Tlocie oOypuBaHUs
BBIIIIEJICKAIIIETO CJI0S HAa 4 M, M €r0 OTPaOOTKH ITUKII pabOT MOBTOPSETCS.

3aKiIaJouHbIi  MaTtepuan  MOAAETCS C  BEHTWIALMOHHO-3aKJIaJ0YHOTO
rOpU30HTA, Yepe3 NpoOypeHHbIE CKBaXHHBI, auamerpoM 150 Mm. CkKBaXuHBI
npoOypeHbl depe3 kaxasie 40 M, JaHHOE pAcCTOSIHUE TMPUHITO W3 YCIOBUU
pactekaHusa 3akjagodyHor cMecu. llepen mogauveid 3akiIagoyHOM CMECHM  Ha
COOTBETCTBYIOIINX BBIPAOOTKAX CTABSATCS MEPEMBIUKH.

OCHOBHBIMM TpeOOBaHUSIMH K 3aKJIAQJOYHOMY MACCHUBY Kak CpEACTBY
yIpaBJICHUS] TOPHBIM JABJICHUEM — COXPAHEHHE YCTOMYMBOCTU MPU €ro OOHAKEHUHU.
VY cTOMYMBOCTD 3aKJIaJIKU B OOHAKEHUSIX OMPEACISIETCSl €€ TEXHUUECKON MPOYHOCTHIO,
CIIOCOOHOM MPOTUBOCTOATH BO3JICUCTBUIO CTATUYECKUX U JUHAMHUYECKUX HArpy30K.

B coOTBeTCTBUM C TEXHOJIOTHYECKUMU TPEOOBAHUSIMU BCE 3aKIIAJOUYHBIC CMECU
pa3aesaoTCs M0 MPOYHOCTH Ha Mapku: M-10, M-20, M-30, M-40, M-60, M-80, M-
100.
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Pucynox 9. CrnoeBast cucrema pa3pabOTKH C BOCXOSAITUM TOPSIKOM BBIEMKH CIIOEB




Ta6muma 20. bamanc pyasl 1 pyiHO#M Macchl

MnotHoc | BanaHcoBebl Koadppu
Konu- Th, e Koagp- | M3ene- | umeHT | JobbiTas
N3MeHEH
4YeCcTBO CeyeHue, M° OnvHa, m O6bEM, M° ™ 3anachl, T | puumeHT| kaembie nsi pygHasi
n3srieye | 3anacsl,
Buabl ropHbix pabot no pyae |obuwee |no pyaelobwas [no pyae JobGuui HUA T kadyecTtBa| macca, T
"opHO-NoAroToBUTENbBHBLIE PABOThHI
OTKaTOYHbIN LITPEK 2 0 12 0 50 0 1200 3 3600
OTKaTOYHbIN KBEpLUNar 2 0 12 0 120 0 2880 3 8640
BeHTMnAunoHHO-3aKnagouHbIn i 2 0 12 0 120 0 2880 3 8640
Wtoro I'MP 0 6960 0 0 20880
HapesHble paboThbl
Pypocnyck 4 4 4 21 50 84 800 3,5 294 0,95 279,3 0,98 285
BeHT.-BOCCTaOLWNA 4 4 4 21 50 84 800 3,5 294 0,95 279,3 0,98 285
Cnoesow 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
OuynctHble paboThbl
OuncTHOM crion 313392 3,5 1096872 0,95 |1042028| 0,98 1063294
Bcero no BbleMOYHOW eauHuLe 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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OTKaOTOUHbLIF WTPEeK

MaHenbHbIM WTPeK

Ceowmka

BeHTUAALMOHHBILMT BOCCTALLM
AuaroHanbHbBIPYT YK /0H

3aes3ab HAO c/ou

Pygocrnyck

MNogakKPOBE/bHbIFI C/0M

. OumcTHO®m chowm

10, BeHTUMASULMHMOHHO—3AK /A 40UHBLIF LTPeK
11, BEHTUANSALMOHHO —3AK/1A00UHBIF YK /1OH
12, CoegurHUTEe MbHbIF WTPEeK

VONOULWLE

Pucynox 11. CnoeBasi cucteMa pa3paboTKu ¢ HU3XOSAIIUM OPSAIKOM BBIEMKH CJIOEB



Ta6muna 23. bamadc pyasl 1 pyHO#N Macchl

lMnotHocT | BanaHcos Koadbcpuuy
Konu- b, ble Koadp- WsBne- WeHT HobbiTas
N3MEHeHN
4YecTBO CeveHvie, M° OnuvHa, M O6bEM, M° ™ 3anachbl, T| duumneHT | kaemble A pygHasi
n3BneyeH
Buabl ropHbix paboT no pyge [obuwee no pyae [obwas no pyae |obwwii ns 3anachl, T| ka4yectBa | macca, T
"OpHO-NOAroTOBUTENBHBIE PAbOThI
OTKaTOYHbIN LUITPEK 2 0 12 0 120 0 2880 3 0 0 8640
BeHTMnsunoHHo-3aknagoYy 2 0 12 0 120 0 2880 3 0 0 8640
BeHTnsynoHHo-3aknagoy 2 0 12 0 150 0 3600 3 0 0 10800
OvaroHanbHbIN YKMOH 2 12 12 90 90 1080 2160 3,5 3780 0,95 3591 0,98 3664,286
CoeanHNTENbHbBIN LUTPEK 1 0 12 0 150 0 1800 3 0 0 0 0 5400
Uroro IMP 1080 13320 3780 3591 37144,29
HapesHble paboThbl
Pynocnyck 10 4 4 21 41 84 1640 3,5 294 0,95 279,3 0,98 285
BeHT.-BOCCTaOLWMIA 4 4 4 21 60 84 960 3,5 294 0,95 279,3 0,98 285
MaHenbHbIV LWITPEK 1 12 12 120 120 1440 1440 3,5 5040 0,95 4788 0,98 4885,714
3ae3bl Ha crion 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
QOuuncTHble paboThbl
OuucTtHoM crion | 310872 310872 3,5 1088052 0,95 1033649 0,98 1054744
Bcero no BbleMo4HOM egnHuLe 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
WTtoro 3982816,6
lMpoyne Hey4TEHHbIE 10% 398281,66
Bcero 4381098,26
Tabnuua 28. 3aTpathl Ha BRIPAaOOTKH
Cymma
CTtoumocTb, | pacxonos,
BblpaboTku O0bEM, M py6/m py6.
["OpHO-NOAroTOBUTENBHbLIE PABOTHI
OTKaTOYHbIV LUTPEK 1200 2340 2808000
OTKaTOYHbIV KBEpLUniar 2880 2340 6739200
BeHTnsunoHHO-3aKknago4HbIN
YKITOH 2880 2340 6739200
Wtoro 16286400
HapesHble paboThl
Pypocnyck 800 2340 1872000
BeHT.-BOCCTaOWMI 800 2340 1872000
CnoeBol opT 7200 2010 14472000
Utoro 34502400




Tabnuna 29. Kanpkymasmus npsMbIX 3aTpar Mo cUcTeMe pa3padoTKH

Bcero
Crartbg 3atpaTr pyo. %

BcnomoraTensHble MmaTepuansl 684738696,5 | 89,91
OHeprvs Ha TEXHONOTMYECKMe Lenm 16473045,6 2,16
OcHoBHas 3apaboTHasa nnarta 7282837,903 0,96
[ononHntensHasa 3apaboTHasa nnarta 23450738,05 3,08
EnunHbI coumanbHbii Hanor, 26% 25344275,9 3,33
AMOPTM3aLMNOHHbIE OTYUCIIEHMS 4311098 0,57
MToro no cobCTBEHHO OYNCTHBIM paboTam 761600692 100
3artpaTbl Ha Hape3Hble BbIpaboTku 18216000
3aTtpaTbl Ha rOPHO-NOArOTOBUTENbHbIE
BblpaboTKM 16286400
Bcero 3aTpar Ha 6ok 796 103 092
CebecTonmocTb N0 cnucteme paspaboTku 744,891782

OcHogHble mexHUKO-OKOHOMUYeCcKue nokazamenu 0Jis CHIOUWHOU C/I0eBOl
cucmemasl pa3pa60ml<u C 6OCXOa}ZL{/ﬂ/lM I’lOpﬂOKOM 6blEMKU CNlO€EB

Ta6nuna 30. BcnomorarenbHble MaTepHaibl

Hopma LleHa, Cyma
pacxoga, O61bEM CymmapHbIn pacxonos,
HanmeHoBaHve maTepuana en/m pabot pacxof pyb/eg. pyo.
MaTepuan pacxoayeTcs Ha 1 M° 6anaHcoBbIX 3aNacoB, NorallaeMbiX COBCTBEHHO OUUCTHBIMM
abotamu
BB rpaHynur, kr 1,62 315000 510300 19,78 10093734
OnekTpogeToHaTop, W1/psg 0,03 315000 9450 23,55 222547,5
CUHB, wt/m 0,5 315000 157500 53,46 8419950
OnekTpnyeckme nposoga 5 315000 1575000 1,5 2362500
Matepwan pacxogyeTcsa Ha 1 m wnypa
Crtanb 6ypoBas, 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
LWvHa Ha BOOMER 50 332552 200 7500 1500000
3aknagka, m* 1 332552 332552 1500 498828000
LLvHa Ha TORO 400 E 1 332552 200 10000 2000000
LWvHa Ha CHARMEC 107C 1 332552 200 7500 1500000
WvHa Ha UTILIFT-607 1 332552 200 7500 1500000
Wtoro 628759528,3
[Mpoyne Hey4TEHHbIE 10% 62875952,83

Bcero

691635481,1




Ta6muma 31. DHeprus Ha TEXHOJOTHYECKUE 1IN

Hopma Bpewms Cymma
pacxoga, | BbinonHeHus | CymmapHbii | LleHa, pacxofos,
MoTpebutenu en/M paboT, 4 pacxof pyb/epq. pyo.
TexHunyeckasa Boga
BOOMER, n | 100 | 3204 | 320400 | 10 | 3204000
ONeKTpo3aHEPrus
BOOMER, kBT I 3204 185832 | 3 | 557496
["oproye-cmasoyHble MaTepuansl
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
IMpoyne Hey4YTEHHbIE 10% 1497549,6
Bcero 16473045,6
Ta6nuna 32. OcHoBHas 3apaboTHasI TIaTa
3ap/nnata
Hopma O6bém | TpymoémkocTb, | TapudHas no
BpEMEHWN, paboT yen-y CTaBka, TapUdHbIM
CTaBKkam,
Mpoueccol yen-y py6/u pyo6.
HocTaBka, 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 HeyYTEHHbIe 10% 722490,5303
Bcero 7947395,833
HonnaTta 3a paboty
HOYbIO 40% 11126354,17
MNpemus 30% 14464260,42
WToro c gonnatamu | | 33538010,42
PanoHHbIN KOagh-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 Cilydyae cocTaBiser 218.

[Ipou3BoaNTENBHOCTD TPYJa 3a00itHOTO pabouero 18,26 1/cMmeny.




Ta6muma 33. AMopTuzaius 000pya0BaHUS

Bpems Hopma
[ogoBas Hopma paboThl OTYUCTIEHNI
Ha CtommocTb Cymma
aMopTU3aUUNOHHBLIX | 06opyaOBaHNS | BbIEMOYHYO | obopyooBaHus, | pacxonos,
O6opynoBaHue otymcneHnn, % B 6noke, net | eauHuuy, % pyo. 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
WTtoro 3982816,6
lMpoyne Hey4YTEHHbIE | 10% 398281,66
Bcero 4381098,26
Tabnuua 34. 3aTparsl Ha BEIPaOOTKU
Cymma
CtoumocTb, | PACXOA0B,
BbipaboTku O6béM, M py6/m pyo.
["OpHO-NOAroTOBUTENBHBIE PabOThI
OTKaTOYHbIN LUTPEK 2880 2340 6739200
BeHTUNsALMOHHO-3aKNnafouHbIN LUTPEK 2880 2340 6739200
BeHTUnsaumnmoHHo-3aknagouHbIN LUTPEK-
YKIOH 3600 2340 8424000
AdnaroHanbHbIV YKNOH 2160 2340 5054400
CoenHUTENbHbIN LUTPEK 1800 2340 4212000
UTtoro 31168800
HapesHble paboThbl
Pypocnyck 1640 2340 3837600
BeHT.-BOCCTaOWNI 960 2010 1929600
lMaHenbHbIV WITPEK 1140 2340 2667600
3aesgpbl Ha criou 4320 2340 10108800
UTtoro 49712400
Tabnuua 35. Kanbkynsauus npsMbIX 3aTpaT o cucTeMe pa3paboTKu
Bcero
Crtatbg 3aTpaT pyo. %
BcnomoratenbHble matepuarnsbl 691635481,1 | 81,43
OHeprvsa Ha TeXHONorndeckne uenm 16473045,6 1,94
OcHoBHas 3apaboTHas nnarta 97198894 11,44
JononHuTtenbHas 3apaboTHas nnaTa 11464260 1,35
EanHbin coumanbHbiv Hanor, 26% 28252420,04 3,33
AMOPTM3aUNOHHbBIE OTYMUCIIEHMS 4311098 0,51
MToro no cobCcTBEHHO OYUCTHLIM paboTam 849335198,7 100
3arpartbl Ha Hape3Hble BbIpaboTkK 18216000




3aTpaTbl Ha rOpHO-NOArOTOBUTENbHbIE
BbIpaboTKM

16286400

Bcero 3aTpat Ha 6110k

883 837 599

CebecTonmocTb No cucTeme paspaboTku

826,9825485

Tabmuua 36. KanbKymanuus npsMbIX 3aTpar [0 cucTeMaM pa3padoTKH

BapuaHThl
Cratbs saTpar CnoeBas - Bocxogsuas 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
[ononHutensbHasa 3apaboTHasa 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
MToro no cobCTBEHHO OYMUCTHBIM
pabotam 761600692 100 849335198,7 100
3artpaTbl Ha Hape3Hble BbIpaboTku 18216000 18216000
3artpaTbl Ha rOpHO-NOArOTOBUTENbHbIE
BbIpaboTKM 16286400 16286400
Bcero 3atpart Ha 6rok 796 103 092 883 837 599
CebecTonmocTb NoO cnucteme paspaboTku 744.8 826,9

W3 mpuBeneHHON BbIIIE TAaOIUIBI BUJIHO, YTO CE0ECTOMMOCTH OJIHOM
TOHHBI JTOOBITOM PYIHON MacChl y CIIO€BOM CHUCTEMBI C BOCXOISIIUM TOPSIKOM
BBIEMKH CJIOEB Ha 82 pyOJjeil MEHbIIE, YeM y CIIOEBOM CHUCTEMBI C HUCXOISAITUM
MOPSIZIKOM BBIEMKH CJIOCB.

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

PaccuntaeM mpuOBUIF C OJHOM TOHHBI TOTANIAEMBIX OaTaHCOBBIX
3amacoB 1o Gopmyiie:

m,=001-c-1]-K,-U-C,

rae /1, — npubbUIb C OJHOW TOHHBI MOTAIIEHHBIX 0aJlaHCOBBIX 3aI1acoB,
pyo/T; ¢ — coaepkaHUE MOJE3HOro KoMmnoHeHTa (2,5%), %; [] — ueHa 1 TOHHBI
MeTamuia ocHOoBHOro kommoHeHta (140003), py6/t; Ky — koshduiment
u3BieueHus u3 HeaAp (0,99); U — koadhduiMeHT u3BiIeueHUs Mpu 00OTaIlCHUN
(0,88); Cy — cebecTOMMOCTh OAHON TOHHBI IOTAIIAEMBIX OAlaHCOBBIX 3aIlacoB,
pyoO/T.

[TpuOblTs ¢ OAHOW TOHHBI TOTANIAEMBIX OAJIAHCOBBIX 3arMacoB MPHU
CJIOEBOM CHCTEME C BOCXOISIIUM TOPSIKOM BHIEMKH CIIOEB:

11,=0,01-25-350000 -0,95-0,97 - 744 = 7319 py6/T

[TpuOBLIE ¢ OAHOM TOHHBI MOTANIAEMBIX 0AJJAHCOBBIX 3aI1aCOB IPH CIOCBOM
CHUCTEME C HUCXOSIIUM MOPSIAKOM BBIEMKH CIJIOEB:
I, = 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 YeJIOBeK |paboThI TapudHast
MarnmHucr. 6 7 5 45,74 1921,08
[TyreBble paboune. 3 7 3 24,27 509,67

PaGoumue ciryxOBbL. 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 pyo/m;
Cy=C,,+C,+C,
Cos= 1,9+0,9+1,6 = 4,4 pyo/m.
3.2 I[Tongrem

Br160p ocyiecTBisieTcs UCX0s U3 TOAOBOM MPOU3BOAUTEILHOCTH IIAXTHI

U TIOyOMHBI CTBOJIA COTJIACHO ONTUMAaJbHOM o0Onactu mnpumeHeHus. ['omoBas
MPOM3BOAUTENILHOCTh PYJAHUKA COCTAaBIseT 2,7 MIH.T/ToA, riyOuHa ctBoia 1300
M.

Bri6upaem TH moabseMHOTO cocya U3 Tabauis! 3.6

Tabnuua 3.5 - O6snactu 3¢ (PeKTUBHOrO MPUMEHEHUSI BEPTUKAIBHBIX MOHEMOB

[iry6un | THIBL TOIBEMOB B 3aBUCHMOCTH OT TOJOBOH IPOM3BOAMTENBHOCTH
a pPYJIHUKA, MJIH.T/T

pazpabo | I10 TUILy IOIBEMHBIX COCYIOB 0 THITY TTOTEMHBIX MAIlIUH

TKH, M (0,5 0,75 |1 1,25 11505 (0,75 |1 1,25 (1,5
250 K K K C c (O |O O O O

500 K KC |KC |C c (O |O O OM |[OM
750 K KC |C C c (O (O oM M M
1000 KC KC |C C cC (O [OM |OM M M
1250 KC C C C cC |O |[OM |M M M
1500 C C C C CcC |O |[M M M M

K- xnereBoi
C- ckumoBou
O- oIHOKaHATHBIN
M-MHOrOKaHaTHBIN
[To gaHHBIM TaOIUIEI MPUHUMAEM CKUIIOBOM MHOTOKAHATHBIN MOIBEM

3.2.1 OGocHOBaHME TUIIOPa3Mepa MOAbEMHOTO COCY/IA.

YacoBasi NpOM3BOUTEIIHLHOCTD MO IbEMa

Q, = C-A4_152100 _2a7 7,14 (3.36)
N-t 305-18

rae C — koaddunment pesepsa nognrema (1,5 — 1,6); A —rogoBas

MPOU3BOJIUTEIIBHOCTh aXThl, ThHIC.T/ToA; N — umncio pabouux guei B roxay; t —

YHUCJIO0 YacoB pabOThl MOJABEMHON YCTAaHOBKHU B CYTKHU (IIPU TPEXCMEHHOMPEKUME

paboThI MO AOOBIYE U OJHOM WJIM JIBYX MOJBEMax MO OJHOMY CTBOJY — He Oojee

18 gacos.

BricoTa nogrema

H = Hep + hyye + 0, =1300+20+20=1340m (3.37)




rae He,, — rmyouna ctBojia, M; h,,. — BBICOTa 3arpy3ku moabeMHoro cocyaa (15-20
s ckunoB; 0 - s kiereit), m; hy, - BeicoTa npuemHoro oynkepa (20-32 mpu
CKUIIOBOM Toabeme; 15, 18 — nmis OmpOKMIHBIX KIETEH; IS HEONPOKHIHBIX
KJIETEH — BBICOTA MPUEMHOMN TUTOIIAIKHA UITH SCTAKAIbI).

PanmonanbHast Macca rpy3a (T) 3a OJUH OAbEM

_(4-VH +1,)-Q, _ (441340 +10)-737,7

Q 3600 3600 =32 dm (3:38)
rae t; — may3a Ha 3arpy3Ky W pasrpy3Ky MOJBEMHBIX COCYIOB (TIPEABAPUTEILHO
MOXHO TpuHATH 10 — g ckunoB).Mcxoas W3 TIMOJy9eHHOH Macchl Tpysa
BBIOHpaeM

TUTIOpa3Mep ckura (cMm.Tabnuiy 1).
Tabnuna 3.6 - TexHuuyeckast XapaKTepUCTHKA CKHUIA JIJI1 BEPTUKAIBLHOTO MO IbEMa

I'pyzonogsemHocts, T | Macca, T
Bricora mpu | IlyTth
Tunopasmep
pyna rnopoja pyaa | mopoaa | pasrpyske, M | pasrpysku, M
3CH 15-2 35 20,5 33 [191 16,2 2,6

3.2.2 BpiOop kaHATOB U OpraHa HaBUBKU JUIsi MHOTOKAHATHOTO IO IbEMa
MuHuManbsHO HE00X0IMMas CyMMapHasi Macca 1 M Mo beMHBIX KaHATOB (KI/M):
U pacyeTe 1Mo nepeMeHHomy 3amacy npounoctu (H>600m)

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

r7ie m; — Macca MoAbEMHOTO COCy/1a, KT;
S - IPEeJIeNIbHO TOMYCTUMOE Pa3pbhIBHOE YCHIIME HA €AMHUILY TIOMIAIH
ceuenus kanara (1600-1700), MIla;

=30ke/ m (3.39)

0, — YZIeJIbHOE JIaBlieHHE, co3aaBaemMoe BecoMm 1 M kanara (0,08-0,1), MIla/m;
Zoy — k03P puIMEHT 3amaca MPOYHOCTH KaHarta (Tadr. 2).

Tabnuma 3.7 - 3ravueHuss Ko3QGUIMEHTOB 3ammaca IPOYHOCTH MTOABEMHBIX KAHATOB

I[To mocrosuHOMy | [Io  mepemenHomy  3amacy
[ToxbeMHBIC YCTAHOBKK | 3aMacy NPOYHOCTH | mpouHocTu (H>600m)

Z Z0 Zmin

['py30BbIE 7 9,5 4,5
MHOTOKaHATHBIE




dakTrueckoe 3HaueHne K0d()HUIIMEHTA CTATHYECKUX HATSKEHUH KaHATOB
Ker(d) = (SmxxHo + mc + Q) / (SmxxHo + mc + 0,5xQ) <1,256
(301367 +33-1000 +321-1000) 0

Ker(d) — (301357 +33-1000 +05-32.1.1000)

(3.40)

JlnvHa oTBeca (M) MOABEMHOTO KaHaTa:

NpU HAJTMYUU XBOCTOBOTO KaHaTa
Ho =H + hyep + Nyers (3.41)
rae hye, — BeicoTa nepenogsema (EIIb §314), M; hyer, — nmrna netiu (10-13) m.
Ho = 1340+7+10=1357 m

BricoTa mepenogbema AJii MHOTOKAaHATHBIX IMOABEMHBIX YCTAHOBOK BCEX THIIOB
J0JKHA OBITh HE MEHEe 7 M U COCTOATH U3 BBICOTHI CBOOOJTHOTO MEpernoabeMa He
MEHEee 3 M U BBICOTHI JIs1 pa3MENIeHUs] MPEJOXPAaHUTENBHBIX YCTPOUCTB.rAe hnep —
BbicoTa nepenoabema (EINb §314), m; hnetn — qnuna netiu (10-13) m.

~ e 2
KBanpaTypHbIii TapaMeTp MHOTOKAaHATHOM MaITuHBI (M)

nk-Dur.t? = 10°.0,5-Q-g-e-(Ker(d) + 1) / (AP-(Ker(d) — 1))

10°-0,5-9,8-321-1000-95- (118 +1)

2

nKxDmr. 1=
IJIe € — OTHOIIICHHE TUaMeTpa MIPUBOIHOTO IITKWBA M KaHaTa — 95;
g - YCKOpEeHHEe CBOOOXHOr0 BpeMeHH — 9,8 m/c’
AP — ynenpHOE aBieHue Ha QyTepOBKY MPUBOJHOTO IIKUBA JIJIs MPSICBBIX
kaHatoB — 2,0 MlIla, nis 3akpeIThiX — 2,5 MIIa
Jlns onpenenenus TpeOyeMoro KOJIMIecTBa MOABEMHBIX KAaHATOB HEOOXO MO
KBaJpaTypHBIN ITapaMeTp JSIUTh Ha KBaJpaT AuaMeTpa CTaHIapTHOIO Psijia MAIlIHH.

Yuciio kaHaTOB BHIOPAHHON MAITUHBI JOJKHO OBITH O0JIBIIIE PACYETHOTO 3HAYCHHS NK.

(2-(118-1))

=911

(3.42)

nk =(nk*Dirr?)/Dir® | D 2,1 225 325 |47 5
nK 20,7 179 |8,6 4,12 3,64
Tabmuna 3.8 - MHOrokaHaTHble OIbEMHBIE MAITHHEI
Makcumaib CxopocTb
Makcu | Had oJJbeMa
Kon- A ’ Maxos
MajbH | Pa3HOCTh [lepena | m/c .
[Tupu | BO o
Tumno oe MEXIY TOYHOE
Ha MOJIbE c MOMEHT
pazme HATSDKE | CTATUYECKHU | YUCIIO
IIKUB | MHBIX pen | 6e3 MalluH
p HHE MU PEAYKT
a, M KaHaT . YKT | penyk | bl,
KaHaTa, | HAaTSHKeHUsT | opa 1 2
OB opo |Topa |kKHxm
kH MU KaHara,
M
kH
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7,35;

L=y 4 1450 | 350 10,5

Syl 115 14 |16 6250

Macca 1 M roJIOBHBIX KaHATOB.
mK = Smk / nk (3.43)

mk = 30/4=7.5 xr/m
Macca 1000 m kararta =7,5*1000=7500 kr
Ta6nuna 3.9 - Beibop kanata

MapkupoBoUHast rpyna, Mma (kre/mm®)

Jlnamerp 1372 (140)

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

KaHarta, KT

M CYyMMApHoc BECX | kanara B uenom
IPOBOJIOK B KaHATE

445 7770 1080000 885000

Macca 1M XBOCTOBOTO KaHata (Kr/M)
MXB=SMmK/nNXB (3.44)

Koan4yecTBO XBOCTOBBIX KAHATOB NXB MIPHHUMACTCS 2 WU 3
NXB=2

mxB =30/2=15 kr/m.

Macca 1000 m kanara =15*1000=15000

Tabnuna 3.10 - Beibop kanata

Jname | Macca MapkupoBoUHast rpyrna, Ma (kre/mm®)
TP 1000m 1372 (140) 1470 (150)
KaHata | KaHara, PaspeiBHOE ycunne, 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
OnpedeneHue npou3zso0umenrbHOCmu Hacoca.
Q=2Qu-24/20 (3.57)
Q =250-24/20=300 m*/aac
rae XQH — CyMMapHbIil BOJIONIPUTOK HA TOPU30HTE BOJOOTIINBA, M>/4ac.
Opuenmupogounoe snauenue Hanopa nacoca H
H=Hr/nt, M (3.58)
H=1315/0,9=1460m



rae Hr — reome3ndeckas BRICOTA, M;
Hr = Hec + HE=5+1310=1315
Hgc — BbicoTa BcachiBanusi, M (4-5); HH — BpicOTa HarHeTaHusi, paBHasl
BEPTUKAJILHOMY PACCTOSHUIO OT YPOBHSI OCH HAacoca J0 YPOBHsI CJIMBA BO/JIbI,
M(1310); nt — k.1.4. Tpyoonporoza (0,85-0,95).
[lo HaiineHHBIM 3Ha4YeHHSIM TOTPeOHOMN mpomsBoAuTensHOCTH Q M Hamopa
H BwIOMpaeTcs mpeaBapuTeIbHO TUIT U KOJIMYECTBO pabounx HacocoB. Ha rpadwuk
00JIaCTH TMPOMBINIJICHHOTO HCIOJB30BaHUS IIMAXTHBIX CEKIIMOHHBIX HACOCOB
HaHOCHTCS Touka ¢ koopaumHaTamu Q.. = 300 M°/ 4 u H’= 1460M. Dt0
COOTBETCTBYeT paboueir 30He HacocoB [[HC 300-910 u IHHC 300-1040.
[IpyuaumMaeM JBa Hacoca MO Hamopy, Bcero 2 Hacoc padoumx, 1 B pesepse, 1 B
pemonte. Hr=0,7-(H1+H2), m
Hr =0,7-(910+1040)=1365 m
Texnuueckuii Harop BEIOPAHHOTO Hacoca JIoJKeH Ha 5-10 % mpesbimats Hr.
Heobxooumviii 6nympennuii ouamemp nHacHemamenbHo20 mpyoonposooa
d = (4-Q/ (3600--Cr))*? 1 (3.59)
d =(4:300/(3600-3,14-2))?=280mm
riae CH—CKOpPOCTh ABMKCHUS BOJBI B HATHETATEIIBHOM TPYOOTIPOBO/IE,
m/c (1,5-2,5).

Tonwuna cmenkxu mpyoonposoda onpeoesiemcs 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
re 6 - gomycTuMoe Hanpspkenune, MH/m (120-160).

Onpeoensemcs HApYIICHBLU Ouamemp mpyoonposooa
duap=d + 2.0 (3.61)
duap =280+2-2=284 mwm,
[IpuHuMaeTcs TpyOOnpoBOA C HAPYKHBIM JuameTpoM 299 mm (TOCT 8732-58)
s 8b10panHo20 mpybonposooa onpeodensemcs 6HympeHHUull ouamemp
du = duap - 2-5, Mmm (3.62)
du =299-2-2=295 MM,
Paccuumwvisaemcs pakmuueckas ckopocmo 08udicenust 600bl 8 HACHEMAMENLHOM
mpyoonposooe
Cu = 4-Q / (3600--du?), m/cex (3.63)
Cr =4-300/(3600-3,14-0,295%)=1,22 m/cex
CxopocTh J10KHa OBITH B Tipeaenax 1,5-2,5 m/cek.
Mownocmb npueoono2o snexmpoosuzames
N = k-Q-ys-H / (3600-102-1n), (3.64)
N =1,15-300-1000-1460/(3600-102-77)=17,8
rie k — koa¢duupent pesepsa morroctH (1,1-1,15); VB — IIIOTHOCTB BOJBI, KI/M,;
TNH — K.II.Jl. HACOCHOM 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

1-3ymn; 2-pactpy0; 3-Hacoc; 4-BcachIBaOMIUA TPYyOOTIPOBO; S-TIOJAOIIUI
TpyOOIIpOBO; 6-BOIOCOOPHUK

3.4 KomnpeccopHOe XO35HCTBO

[ToTpebuTenem ckaToro BO3JyXa B OCHOBHOM SIBJISIIOTCS MEXIIEX, THAPOIIEX,
IIeX 110 PEMOHTY CaMOXOJHOT0 000PYI0BaHMUS,

O0bEéMm moTpebnsiemoro Bo3nyxa He mpeBbimaer 40 M~ / muH. [loatomy
BEIOHpaeTes kommpeccop 600 — K ¢ mpomssoaurensrocteio Q = 40 M° / mus,
pabounM nasnenueMm P, = 6 ar, cxkopocTs Bpamenusa Baga n = 170 o6 /mum,
MOIIHOCTH Ha Baity P = 280 kBT.

MOIIHOCTD ABUTATEIS IJIs1 TPUBOJIa KOMITPECcopa OMpeaessaeTcs 1mo GopMysie

p_ Q (Lith, (3.83)
60 x102 x xn, M, 2

3

3
rae Q — mMpou3BOIUTENHLHOCTh KOMIIPECCOpa, M~ / MUH;
nk — KIIJI xkomnpeccopa;



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

40

19500 + 26100

P=
60x102x 0,7 x 0,95

2

CxaTblil BO3yX MCIONb3YETCS U B IOJ3EMHBIX BHIPA0OTKaX IIAXTHI.
Pacuer HaumHaeTcs ¢ caMoro yJajieHHOro yyacTtka cetu. Pabouee naBnenue y
norpebureneit P npuaumaerca 600 klla.

DnexTpocHabKeHue yJacTka

Bce ropHONOAroTOBUTENIbHBIE M OYHCTHBIE PAabOTHI HA PYJHUKE BEIYTCA
Ipyd TOMOIIM MEXaHU3MOB W 00OpyaOBaHUs, pPAOOTAIONIMX HA SHEPIUU
CKaTOTO BO3JyXa MW JIBUTaTele BHYTPEHHEro cropanusa. llorpeOurensmu
ANEKTPOIHEPTUH Ha Yywactke sBistercs: kommuieke OJ[, KIIZA, BMII u
ocBenieHre. Pacuer TpaHchopMaropa MPOU3BOAMUTCS HUCXOJsS M3 THUIIOB H

KOJIM4YCCTBA pa60Ta10n11/Ix MCXaHHN3MOB.

Pacuet momuocTu Tpancdopmaropa TII — 2, mns komriekca O/
tgp = Q/P=123,2/140 = 0,88

cosp = 0,75

Pacuetnas MomHOCTh TpaHnchopmaTopa

S, =ZP/ coso,
St = 140/0,75=266 kBA

(3.24)

[ToTpeOuTenu u pe3yabTaThl pacYeTOB MpeACTaBICHBI B TabuIe 3.9.

Tabmuia 82
Pacuér xonuuectBa notpediseMoit IHEpTruu
HaumenoBanue Kozx- MouHocTb, Koad. |coso | tge | Pp, Qp, Sp,
norpedureneit BO, IIT. kBT crpoca kBt | xBap | kBA
VIIIT

Ocsellienue 8,4
OTKaTOYHOTO
KBepIIara
BMII 3 36 06| 09|048| 216| 104 24




Hroro:

32

TIT-1

Kommiexe KITJ] 1 250 0,7 0,8

0,75

175

131

219

OcaelnieHre KaMepHBIX

BBIPa0OTOK

1,2

Hroro:

220

TII -2

Kommiexe O] 1 200 0,7 0,75

0,88

140

123

187

HUroro:

187

TII -3

ATII-500/275 1

130

Jliist obecnieueHus 3aJaHHON MOLTHOCTH MPUHUMAEM:
Synm— TCHIBII 60/6,

St.1 — TCHIBII 250/6,

St — TCHIBII 250/6,

Stn.3 — TCHIBII 130/6,

Pacuer xabenpHOU ceTn
Pacuet ka6emns ot I'TIIT mo LITIIT

Tok Harpy3ku kadess:
lop = > PI(x/3%6)
| ,p = > _,645,6/(1,73*6) =634

YuuteiBas Temreparypy Bozayxa B maxte: k1=1,07

|;=63*%1,07 = 68A

[To nfanHOMY THITY HAarpy3KH MPUHUMAEM Kabesb ceueHueM 35 Mmm2,

nonyckaronmi Harpy3ku 105 A.

Ceuenue kabelrsd o0 3KOHOMUYECKOM IUIOTHOCTH TOKa: i5= 2,1

S,-78/2,1 = 33mMm2

(3.25)

YuuteiBas Sy, nisa nuranus LI npuaumaem kadens CITH 3x35Mm2




Pacuer kaGemns ot LIITIT mo KIIJI: Lk =200m

P *x
|, =BTk (3.26)
J3*U o T COSQ
250*0.7
c=— X 2L _316p (3.27)
1.73*0.4*0.8
[Tpunumaem kabens CBH ceuenunem 150mm2
[IpoBepka mo nmorepe HANPSIKECHUS
b, *L. *1000
U=l (3.28)
y*S *UyL F s
* *
oU — 250 * 200 *1000 193
32 *150 *400 *0,8
oU,, =20B>0U =19
[IpoBepka 1o ycIoBUSIM 3KOHOMUYHOCTH
S5-316/2,1 = 150mM2
Bri6op TpanchopmaTopa riaBHOM MOHU3UTEILHOM MTOACTAHIIUH.
Tabmuma 83
[ToTpebuTenu sHEPTUH HA TTOBEPXHOCTH
HaumenoBanune | Kon- | Momr- | XycranoB. | Koad. | coso | tgo | Pp, Qp, Sp,
noTpeduTenei BO, HOCTb, | MOIIHOCTB, | CIIpOca KBt KBap KBA
T kBT kBT
CkHmoBon
1 2000 2000 0,7 0,8 | 0,75 | 1400 1050 1750
HOIbEM
Knerepoii
1 2000 2000 0,7 0,8 | 0,75 | 1400 | 1050,0 | 1750,0
MIOBEM
BenT ycranoBka 1 1325 1325 1 0,9 10,48 | 1325 636 | 1469,7
KommpeccopHrast 2 525 1050 0,7 09 |048| 735| 352,8| 815,3
Boxootinus 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
Hroro: 7135 5427 | 3591,6 | 6542,9




COS®P,, ., = 0,83

MormHocTh TpancopmaTopa 6€3 MoI3eMHBIX TOTpeOUTENei

S =(ZP,)? +(2Q,)? (3.29)

S, =/5427° +3591,6% = 6543cBA

MomHocTh TpanchopMaTopa ¢ y4eToM MOA3EMHBIX OTpeduTenei
Stp=6543 + 60 +250 + 250 + 130 = 7233 kBA
ITo pacyeTHO# MoIIHOCTH BBIOMpaeM aBa TpaHchopmaropa TM 10000 —
35/6 , onuH U3 KOTOPBIX B pe3epBe. Cxema 3eKTpocHa0KeHUs MpeicTaBiIeHa
Ha pUCYHKE 3.4.
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OmnpeneneHne OCHOBHBIX PHEPTreTUUECKUX MOKa3aTeIeH yuacTKOBBIX
ANEKTPUYECKUX LEMEH

OCHOBHBIE SHEPTETUICCKHUE ITOKA3aTEIIN TOTPEOUTEIICH MPEICTaBICHBI B
tabmure 3.11

S W, 129756,0

- =0,83
JEW2+XW, (1297567 +85881,9°

cosp =

Y nenpHbIN pacxo/l ANEKTPOIHEPTUN

a
o =—/ kBm*uy
17

(3.30)

rae Wa — pacxon akTUBHOM AJIEKTPOIHEPTUH 3a CYTKH
[T — mpou3BOAUTENBHOCTD YYaCTKa 32 CYTKU

11297560
7200

=18.4kBr *u

I"0/10BbIE 3aTPaThl HA 2IEKTPOIHEPIHIO
Cron=a Pmax+ b "W, +c Qmux+d °Wp,
(3.31)

IJI€ a — OCHOBHAs IJIaTa 3a OJMH KBT MakcMManbHOU Harpy3Kd B MECHII, a
= 60 py0.;

b — nononHUTENBHAS TUTATA 32 OAMH KBT 4 aKTHBHO# J1€KTpOIHEPTHH, D
= 0,08 py0.;

C - OCHOBHas IJIaTa 3a OJJMH KBap PEaKTUBHOM 3JIEKTpo3Hepruu, ¢ = 1,17

pyo.;
d — nomosHUTEIbHAS TJ1aTa 3a OJMH KBap PEaKTUBHOW DJICKTPOIHEPI Uy,

= 0,07 py0.;

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

3aTpaThl Ha 3JIEKTPOIHEPTUIO

C =Cron/ Aroy =4484362 / 2200000 = 2,04py0/T



OcCHOBHBIC OQHCPICTUICCKHUC ITOKA3aTCIIN HOTpG6PIT€JI€I>i

Tabmnuia 84

CyTOYHBIH pacxon

g
= Eh 2
e =) o ANIEKTPOIHEPTUH
= 8 8 o
= |2 | 2 |8 |2 5
H =| - = 2 = 3 = =
alMEHOBaHHE N 4 & g o = a g
g | 8 s 15 |8 |2 |8 g i < 3 =
notpebuteneit | & = = S = S = S ) a8 ® =
s | £ a | 3 |8 = & < 3 8
B o o) < = s > <
= 5 = = o) =
5 5 = = =
> < 12
A s S
o
CKUIIOBLIN
MOABEM 1| 2000 | 2000 0,7 21 0,8 | 0,75 | 1050,0 1400 1050 29400 22050
Kneresoii
MOABEM 1| 2000 | 2000 0,7 21 0,8 | 0,75 | 1050,0 1400 | 1050,0 29400 22050
Benr
yCTaHOBKA 1] 1325 | 1325 1 24 09 0,48 636,0 1325 636 31800 15264
Kommpecopuas 2 525 | 1050 0,7 24 0,91 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 24 1 0,71 ] 0,99 34,7 35 34,65 840 831,6
OcselieHue 1 9,6 9,6 1 241 081 0,75 7,2 9,6 7,2 230,4 172,8
Kommmieke
KII, 1 250 250 0,7 21 0,8 | 0,75 131,3 175 | 131,25 3675 | 2756,25
Kommmieke
OKJ] 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 0,8 | 0,75 78,8 105 78,75 2205 | 1653,75
HUTOTI'O: 7831 39424 | 5878,2 | 3942,4 | 129756,0 | 85881,9




4. PacueT BEHTWISIIIUU IIaXThl
4.1. Bb160op cxeMbl IPOBETPUBAHUS IIAXThI

[Ipu npoeKTHPOBaHMH BEHTUISLIUOHHBIX CUCTEM TOPHOPYAHBIX IIAXT
orpeseseHre HanboJee ONTUMAIBHOTO BaApUAHTA OCHOBBIBAETCS HA TEXHUKO-
HKOHOMUYECKOM aHAJIN3€ MOIEKAINX CPABHEHUIO B Ka)XKJIOM KOHKPETHOM
cllydyae BapMaHTOB CXEM U CIOCOO0B IpoBeTpuBaHUs. OCHOBHBIM KpUTEPUEM
CpaBHEHUS SIBJIIETCSI CTOUMOCTD ITPOBEICHUS, KPEIUICHUS U MOIEp KaHUS
OCHOBHBIX BCKPBIBAIOIINX U IMOATOTOBUTENIBHBIX BBIPAOOTOK, @ TAKKE CKOPOCTh
NepeMENICHHS TI0 HUM BO3/1yXa.

OCHOBHBIE TOCTOMHCTBA (PIIAHTOBBIX CXEM IIPOBETPUBAHUS — ITO
IPSIMOTOYHOE JIBUKEHUE BO3IYIIHBIX TOTOKOB; BOBMOXKHOCTh YMEHBIIICHUS
BEJIMYMHBI JETPECCUH OTAEIBHOITO BEHTHWIALIMOHHOTO y4acTKa; HE3HAYUTEIbHOE
U3MEHEHHE JICTIPECCUU 33 BECh MEPUOJ OTPAOOTKH rOPU30HTA; HE3HAUUTEIIbHbBIE
YTEUKHU BO3yXa HA y4aCTKEe BEHTUISILIUOHHON CETU OT BO31YyXOIOAAIOUIEr0 CTBOJIA
710 OPTOB-3a€3/10B.

®dnaHroBbIE CXEMBI IPOBETPUBAHUS UMEIOT CIEAYIOLINE HETOCTATKH
oonbioe yucio I'BY, uro 3aTpyaHseT ux o0ciy)kuBaHHue, OCYIIECTBICHUE
YCTOHYMBOTO MTPOBETPUBAHUS IIPU PEBEPCUBHBIX PEKUMAX U YCI0KHIET aBTOMA-
TU3ALIMIO UX YIPABJIECHUS; HEOOXOUMOCTh IPOBEICHUS TONOJTHUTEIbHBIX
TOPHOKAIUTAIbHBIX BRIPAOOTOK Il COOMKH MEXKTy COOOM BO3AyXOMOAAIOIMINX U
BEHTWISILIMOHHBIX CTBOJIOB; HEPAaBHOMEPHOE paclpeiesieHUe 1aBIeHUs BO3/yXa 10
JUTMHE BEHTWISIIIMOHHOTO TOPU30HTA, YTO MPUBOIUT K HEOOXOAMMOCTH
MCKYCCTBEHHOI'O PETYJIMPOBAHMS BO3AYXOPACIIPEACICHHUS.

B cBsi3U ¢ TOPHO-T€0JIOTMYECKUMU YCIOBUSMHU, pa3MepaMUi MECTOPOKICHUS,
rJIyOMHOW U yIO0OCTBOM YIIpPaBIEHUs JBUKEHHUS BO3/1yXa MO BEIPAOOTKAM
BbIOHpaeM (MIAHTOBYIO CXEMY BEHTHISAILIUU PYAHHKA.

4.2. BeiObop crnoco0a BEHTUISIIUU 1IaXThI

Ha Bb160p crioco6a mpoBeTpUBaHUS BIUAIOT MPUHSTASI CXEMa
MIPOBETPUBAHMS, BO3MOXKHBIC PeKUMBbI paboTel ' BY, aspoaunamuyeckoe
CONPOTUBJIEHUE U JEMPECCUS OTACIbHBIX BEHTUJIALIMOHHBIX YYaCTKOB CETH,
O’KHJIaeMasl BEJIMUMHA YTEUEK BO3/lyXa Yepe3 BEHTWIALIMOHHBIE COOPYKEHUS U
a’pOAMHAMUYECKN aKTUBHYIO 30HY OOpPYIICHUS, MECTa PACIIOIOKEHUS
PETYJIATOPOB PAcX0/ia BO3AyXa U SKOHOMHUYHOCTb.

B xauecTBe OCHOBHOTO crioco0a MpoOBETPUBAHUS MPU MTPOEKTUPOBAHUHU
BEHTWJISIIIUY TOPHOPYAHBIX IIAXT PEKOMEHIYETCSI BCACHIBAKIIMH, KOTOPBIT
OTJINYAETCS HAJCKHOCTHIO B pab0Te U HAMMEHBIIIUMHU 3aTpaTaMH Ha €To
OCYILIECTBJICHUE.

OCHOBHOI1 €ro He1I0CTaTOK — OOJIbIINE YTEUKH BO3/AyXa C MOBEPXHOCTH Ha
BEHTWISIIUOHHBIE TOPU30HTHI TIPH a3POIMHAMHYECKH aKTUBHBIX 30HaX 00py-
IICHUS, 9TO PUBOIUT K CHIKEHUIO 3(PPEKTUBHOCTHA BEHTHIIAIIMOHHON CUCTEMBI,
YMEHBIIICHUIO MOCTYIJIEHUS CBEXKEr0 BO3/yXa B IIAXTHI U CTENECHU



00€eCreYeHHOCTH BO3TyXOM FOPHBIX paboT. B CBS3M CO BCeM BBIIIEU3TI0KEHHBIM B
JTAHHOM TMIPOEKTE BIOWpaeM BCaChIBAIOLIMIA CTIOCOO MPOBETPUBAHUS ILIAXTHI.

4.3. Pacuér xonuyecTBa BO3/ayXa, HEOOXOIMMOTO IS IPOBETPUBAHUS BRIPAOOTOK
pyJIHUKA

HeoOxoaumblii pacxo1 BO3ayxa JiIsl IPOBETPUBAHUS PYIHUKOB J10JKEH
PacCUUTHIBATHCS 10 ONPENEIEHHBIM (PaKTOpaM, MPUYEM OKOHYATEIbHO B PacUET
IIPU IPOEKTUPOBAHUM JOJKHO IPUHUMATHCS OO0JIbIlIee KOJIUYECTBO Bo3ayxa. Ot
IPAaBWJIBHOCTH pacueTa 3aBUCUT TOYHOCTh MOJCUETa JIEIPECCUH BEHTUIISIIMOHHBIX
y4acCTKOB U OOOCHOBaHHBIN BBIOOp pe:kUMOB paboTel [ BY.

[Tpu mpoeKTHPOBaHUH MOKET UCIIOJIb30BATHCS KaK YIPOUICHHBIA METO/T
nojicyeTa oOIIEIaXTHOTO Pacxo/ia BO3yXa, TaK U MOJIHBINA WK 103a00MHbIN. [Tpu
UCITOJIb30BAaHUU YIIPOIICHHBIX METOJIOB PACXOJ BO3AYyXa PACCUUTHIBAETCS JJIs
IIaXThl WJIM BCErO PyJAHUKA B LIETIOM 110 000OIIECHHBIM MTOKA3aTeNIM € YYETOM
oO1enmaxTHOro Ko duiireHTa 3amaca Bo3ayxa.

Ta6nuna 4.1 - Jlanusie a1 pacuéra Bo3ayxa 1o PYJIHHUKY.

['0z10Bast 10ObIYA TOPHOI MACCHI, THIC. M° 773
Haubonbiiee koau4yecTBO JIOJCH, OJHOBPEMEHHO HaXOMASIIUXCS B 200
PYAHHKE, Yell
Y nenbHsIi pacxox BB, kr/m° 2,1
KomndecTBo pabouux nHEH B roay, CyT 365
B3pbIBHBIX CMEH B roj1y, CMEH 730
T'azoBbieneHue mo ganasiM I MOMI, m°/cyT 30
Pacxoz Bo3ayxa 1mo HanOoJbIIeMy YHCITY JTIOACH, OTHOBPEMEHHO
HaXOJSIINUXCS B PyIHUKE:
Qp =0,1-n-K, =0,1-700-1,4 = 98m’/c (4.1)

rae 0,1 - HopMa Bo3IyXa Ha OJTHOTO YEJIOBEKa, M3/c; N - MAKCHMAJTBHOE YHCIIO
JII0JIeH, OTHOBPEMEHHO HAaXOASMIIUXCS B pyAHUKE, uel.; K, - koadduumeHT 3amnaca,
K, = 1,4 mpu oTCyTCTBUU a3pOIMHAMUYECKON CBSI3U C TOBEPXHOCTHIO;

Pacxon Bo3myxa 1mo ycloBUsSM pa3KMKEHUS Ta30B MOCIE B3PBIBHBIX paldoOT:

_500-B-K, 500-2070-1,4
t 1800

—807,7m/c (4.2)

Qp

raet - Bpems NpoBETPUBaHUS (B CBSI3U C MACCOBBIM B3pbIBOM) npuHumaem 1800 c;
B - xonmuectBo ogHOBpeMeHHO B3pbiBaemoro BB, B=1950 kr; K, - koappunuent
3amaca, K, = 1,4
[To pa30aBieHHIO BpEAHBIX IPUMECEN BBIXJIOMHBIX Fa30B JU3EIBbHOTO
00opyIOBaHUS:

Qp =1/60-B,, - > NKK,; =1/60-5-4100-1,4-0,85= 406,6 M3/C , (4.3)




rae Bm - MuHMManpHas HOpMa BO3AyxXa Ha 1 J1.c. HOMMHAJIBHOU MOIIHOCTH
nBuratess, M3/muH; misg 6ea3uHoBEIX JIBC BMm 2 6; mis quszensHEBIX -BMm 2 4,

Z N . CyMMapHasi HOMHHaJIbHAs! MOIIHOCTh BCEX JABHUTATEICH BHYTPCHHETO
CTOpaHUs, ZN =4100m.c.; K - KOA(pPUIHEHT OJHOBPEMEHHOCTH PaOOTHI

nu3enbHbIX MammH, K = 0,85; K, - koaddunuent 3anaca, K, = 1,4
Pacxon Bo3/iyxa Mo ra3oBbIICJICHHIO:

Qp =1/60-Q, - 4, - K, =1/60-21-2677-1,4=131n°/c (4.4)

riae Q, — HopMa Bo3Iyxa Ha | M° JoGBIYH TOPHOIT MacChl, M*/C; A, — cyTouHas
IPOU3BOANTEIBHOCTD PyIHHKA, M K, - Koabduiment 3amaca, K, = 1,4

K yuery npunuMaem HanbonbIuii pacxo Bosayxa: Q, = 758 M/c
Tabnuna 4.2- Pacy€T konMuecTBa Bo3ayxa Jijisi 000COOJIEHHOTO MPOBETPUBAHUS
Kamep.

3
Kamepa Vio M Q., M¥c
Ckiax BM 2000 2,3
DNEeKTPOBO3HOE JICTIO 2000 11,6
MennyHkT 200 0,3
PemonTHas 6a3a 1500 1,75
HUTOTI'O: 5700 15,95
OO6muit pacxo/ Bo3ayxa JJisl BEHTWIALIMKM KaMmep U ckiaga BM
Qu51=0,07" (Vi +Vpey + Vier /60 M/c, (4.5)

rae Vi — oowsem kamep (ckinaga BM) 0,07 — Hopma Bo3ayxa Juisi HEOOXOIUMOTO
MIPOBETPUBAHKE KaMEPhI

Q,,=0,07-(2000+1500+200)/60= 4,3 m°/c (4.6)
Pacxon Bo3myxa st BEHTUIIALMY 3ieKTpoBo3HOro 110
Qu10=0,35-V,/60 m’/c, (4.7)

rae Vi — oobem kamepsl 0,35 — HOpMa Bo3myxa Jijisi HEOOXOIUMOTO
POBETPUBAHKUE KaMEPHI.

Q.o=0,35-2000/60=11,6 m°/c

CyMMapHBIi pacxoj Bo3ayxa JJist, 000COOJIEHHOTO MPOBETPUBAHUS KaMep

> Q, =Qus1+Qune=4,3+11,6=15,9 (4.8)
M/c

OOmuit pacxoj Bo3ayXa JUIsl POBETPUBAHUS PYAHHUKA OIIPEICIISAEM 110
dbopmye:

Q,, =(Q, +>.Q,)-1,1=(807,7+15,95)-1,1=906 m’/c, (4.9)
rae 1,1 — ko3 puurenT, yuuThIBaIOIINNA HEPABHOMEPHOCTD pacipeiesieHus
BO3]IyXa IT0 BBIPAOOTKaAM; ZQK - CyMMAapHBIA pacxoJ BO3IyXa s
060COBICHHOTO IPOBETPUBAHKS KaMep M/c.

Boznyx pacrnipenensercs 1mo BeIpab0OTKaM MPOMOPITMOHAIBHO Ta30BBIICTICHUIO,
pacxony BB u T.1. 3anac, coaepikaliuiicsi B paCCUUTAHHOM Pacxo/ie BO3ayXa,
IIPY pacCIpeCIICHUH YMEHBIIAETCSI OT CTBOJIOB K 3a005M, TIOCTUTAs Y
MOCJIETHUX MUHUMAJIHLHOW HEOOXOUMOU BEIMUNHEI.



4.4. IIpoBepka cedeHus BRIPAOOTOK IO JOMYCTUMBIM CKOPOCTSIM JBHKEHUS

BO3yXa
[TpoBepka muonaeil ceyeHuid CTBOJIOB U TOPU30HTAIBHBIX BBIPAOOTOK
Make. . H
S, M2 Makec. CKOPOCTb \/Max M /c I[ aKC pa%xoa AMCHOBAaHUEC CTBOJIA
Quiax, M/C (BBIPaGOTOK)

IIPOU3BOJIUTCS TIOCIIE PAacyeTa paCIpeACIICHUS BO3LyXa JJIsl OLIEHKHA COOTBETCTBUS
UX JIOITYCTUMBIM CKOPOCTSIM JBHKECHHS BO3/lyXa, pernaMeHTupoBaHHbIX Ellb.

PacyeTHas ckOpOCTh ABMXKEHHUS BO3yXa B BRIPAOOTKAX JOJDKHA
YAOBJIETBOPSATH YCIOBHIO:

1€ Vinax, Vimin — COOTBETCTBEHHO MaKCHUMAJIbHO M MUHUMAJIBHO JOTTYCTAMAS
CKOPOCTb JBIKEHUS BO3/IyXa B BRIPAOOTKE.
s ctBonoB V| onpenensercs no GopmyJie:
_ Qe (4.10)
i DS’
rae Qg - pacueTHBIN pacxo]i BO3ayxXa, MPOXOISAIINI 10 CTBOIY, M/ I -
KO3 GUIIMEHT 3arpOMOKICHUS TUTOAau ceueHus ctBoia, [ =0,9+0,95; S -
IUIONIA/b CEYEHHS CTBOJIA, M.

ITpn V,; < Vijax HEOOX0IMMO YBEIIMUMBATB PACXOA BO3yXa 10 YCHOBHUSA V min
< Vp <Viax, IpH Vi < Vipay - YBEJIMUUTS MJIOIAAb CEYEHHS TOPHON BBIPAOOTKH 110
Vp < Viax.

CKOpOCTh IBMKEHUS BEHTUJISIIMOHHON CTPYH B OYMCTHBIX 3a0051X JTOJKHA
obITh HE HUXKE 0,5 M/C, a Tpu pa3zpaboTke KaMEPHO-CTOJIO0BOM CUCTEMOM U B
32005X MUPUHON OoJiee 5 M go/pKHA ObITh He HIKe 0,15 M/c, B
MOATOTOBUTEIIBHBIX U HAPE3HBIX BHIPAOOTKAX MPH MPOXoaKke He HiKe 0,25 M/c
HE TIPEBBINIATH CICAYIOMNX HOPM:

- B OYUCTHBIX M TIOJIFOTOBUTEILHBIX BEIPAO0OTKAxX 4 M/C;

- B KBepIIUIarax, BEHTHJISIIMOHHBIX U TJIABHBIX OTKATOYHBIX ITPEKaX,
OpemcOeprax u ykjaoHax 8 M/c;

- B OCTaJIbHBIX BBIpaOOTKaxX 6 M/c;

- B BO3AYIIHBIX MOCTaX /KPOCCUHTAaX/ M TJIaBHBIX BEHTHJISAIIMOHHBIX MITPEKaX
10 M/c;

- B CTBOJIaX, IO KOTOPHIM MPOU3BOJIUTCSA CITYCK U TTOBEM JIFOJIeH U TPY30B, 8
M/c;

- B CTBOJIaX, CIYXKaIllUX TOJIBKO IS MOJbEeMa U CIycKa rpy30B, 12 m/c;

- B BEHTWISIITUOHHBIX CTBOJIAX, HE 00OPYIOBAHHBIX MOHEMAMU, a TAKKE B
BEHTWISAIIMOHHBIX KaHANIax 15 M/C; B OT/ACNBHBIX CIydasiX B CTBOJIAX, IJI€ CKOPOCTh
BEHTWISIIIUOHHOE CTPYH JIOCTUTAET 15 M/C, TOTyCKaeTCsl yCTPOMCTBO JIECTHUYHBIX
otnencHui. [1oap30BaThCcs MU pa3pemiaeTcs P PEMOHTE CTBOJIA U B aBApUMHBIX
CIIyJasx ¢ JOBEJACHUEM CKOPOCTH BO31IyXa JI0 8 M/C;

- B BEHTUJIALMOHHLIX CKBa)KHHAX U BOCCTAIOIIMX, HE UMEIOIIHX
JICCTHUYHBIX OTICICHHH, CKOPOCTh BO3yXa HE OTPaHUYHBACTCS.

Ta6nuna 4.3 - IIpoBepka ceueHuit BbIpabOTOK MO JOMYCTUMBIM CKOPOCTSIM
JBIDKEHUS BO3/IyXa




Bosznyxonanaroniue cTBOJBI

50,24 8 0,9 362 KC
50,24 12 0,9 545 B3C
Bo3zmyxoBbIaronye CTBOJIBI
50.24 15 0,95 716 BC-1, BC-2
Bripabotku
14 8 0,95 106.4 O>xH. BCKPHIBAIOIIHIA BEHT.
KBepIIiar
18 8 0,95 136,8 BckpbiBaroniuii 0TK. KBepIuiar
20 8 0,95 152 CeB. BCKPBIBAIOIIIHIT BEHT.
KBepIIIar
4 4 0,95 15,2 Benr. BoccTarommii, pyAocmyck
16 4 0,95 60,8 CrnoeBoii opT
56 4 0,95 212,8 OunctHOM 320011
14 4 0,95 53,2 Paspesnoii mTpek

[IpuHuMaeM HEOOXOIUMBIN PacXo]l BO3AyXa M0 CTBOJIAM:

KC: Qc =362 m*/c, B3C: Q. = 544 m%/c,
BC-1: Q. = 453 M’/c, BC-2: Q. = 453 r’/c.

Q 362
V=X _ -8 W/ 4.11
PreTST 50,24-0,9 (4.11)
Q544
vV =_<C _— =12 4.12
PexTS 1 50,2409 (4.12)
Q 453
Vpedecr=a. 7= =9,! 4.13
peclec2 g, 1 50,24.0,95 (4.13)

V) < V,ax , YCIIOBHE JOIYCTUMBIX CKOPOCTEM JBUKEHUS BO31yXa

BBITIOJTHSIETCS.
4.5. Pacuet nenpeccuu pyJHUKa
Jliist onipeiesieHrs 00IIeIaXxTHOW JeNPecCHr BbIOUpaeTcs Ta

BEHTWJISIIIMOHHAS CTPYS (C HAaUOOJIBIIINM PAcX0I0M BO3/1yXa U Haubosee
NPOTSKEHHAs ), AeNpecchst KOTOpoil OyneT HauOoJbllel U B AaJIbHEHIIEM
MPUHUMAETCS B KAUeCTBE OOIIEIIaXTHOM.

Benuuuny maxTHOU Jenpeccuy pacCUYUThIBAEM Mo GpopMmyiie:

H=>"h+3>h,+h, wm. 4.10)

BOLO. CT.




rae Zh - CyMMapHas pacueTHasi IeTpeccus BCeX BhIPAOOTOK, 00pa3yIoLuX CTPYIO
10 CAaMOMY TPYZHO IIPOBETPUBAEMOMY HAIIPABJIEHUIO, OT YCThs
BO3YXOIOJAIOLIEr0 CTBOJIA 10 YCThsI BEHTWIISIHIMOHHOTO CTBOJIA, MM.BOJI.CT.;

Z h - cymmapHast pacueTHas IENPECCHsi MECTHBIX CONPOTHBIICHUI Ha BCEM Iy TH

JBIKEHUS BO3/TyXa, MM.BO/I.CT.(OPUECHTHPOBOIHO Z hm =15+20% OTZ h); he-

JIETPECcCHsi ECTECTBEHHOM TSTH, MM.BOJ.CT. (OpUEHTHPOBOUYHO he = 5+10% OTZh)

[ToncueT aenpeccuu MoCiaea0BaTENbLHO COCIMHEHHBIX BHIPA0OOTOK
MIPOU3BOMM I10 (hOpPMYJIE:
> h=h+h+.....h (4.15)

MM.BOL.CT.

rae hy h, ..., hj- nenpeccus oTAeIbHBIX BRIPAOOTOK;
WA

Zh:iaixspingiXQiz (4.16)
i—1 i

I
MM.BOL.CT,

2, 4.
rae o - Ko3hPUIMEeHT adpoAMHAMUYECKOTO COMPOTUBJICHUS BBIPAOOTKHU, KI'C/M |
li - nrHa BRIpaOOTKH, M; P; - mepumeTp BeIpabOTKH, M; Q; - pacxo 1 Bo3ayxa 1o

3 2
BBIPaOOTKE, M~/C; Sj - MIIOMIA/Ib MOMIEPEUHOTO CEYEHUS BHIPAOOTKH, M*.



Tabnuua 4.4- Tabiauua pacyueTa IOEeNpeCcCUM MaXTEH

Vuaacrox | HBaMIE L o [how|Pon|Siw? | S |Rorp| 3 50 hi
BBIPaOOTKH KperH M/ M/c
1 2 3 4 |51 6 7 8 9 10 11 12
| B3C Beron | 42 |810|251|50,24 | 126808 | 6,7 | 219 | 47961 | 32,3
BCKpI)IBaIOHII/I
I i OTK. T/6eron | 14,75 | 627 | 16,3| 18 | 5832 | 25,8 |133,3| 17768 | 45,9
KBepuuiar
I Otk.mtpex | T/6eton | 1575|840 | 15,3 | 16 | 4096 | 49,4 | 1216 | 14786 | 73,1
IV Ork.kBepuut. | T/Geton | 15,75 197 | 153 | 16 | 4096 | 11,6 |121,6 | 14786 | 17,1
Vi Benr Bocer. | JKBII | 251 | 24 | 8 4 64 | 753 | 57 | 3249 | 245
VI Cnoesoii opr | JKBII |15,75(200(153| 16 | 4096 | 11,8 | 60,8 | 3696 | 43
VIl Orncrhas 145 | 60 | 30 | 56 |175616| 0,1 | 555 | 240 0,1
BEIPOOOTKA
vip | Paspesnoi 205 | 60 |142| 14 | 2744 | 64 | 555 | 240 | 02
LIIITPEK
IX Benr Bocer. | JKBII | 251 | 24 | 8 4 64 | 753 | 57 | 3249 | 245
XI Benr.mrpex | JKBII | 15,75 (720|153 | 16 | 4096 | 42,4 | 121,6| 14786 | 62,6
Xl Bent.Bck.kB | T/0eron | 14,25 (315 | 18 20 8000 10,1 | 151 22801 23,0
X1 BC Beron | 36,5 | 761|251 (50,24 | 126808 | 55 | 453 | 205209 | 112,9
UTOIO : 320,4 406,7

AdpoaHAMHYECKOE COTIPOTHUBRIICHUE B Tpade 9 i BRIpaOOTKH OIpEAesieM 10
dbopmye:

[IpuHumaeM BenuuuHy od1emaxTHoi aenpeccun H = 488 MM.BoI.CT.

4.6. Bb100p BEHTUJISITOPOB TJIABHOTO MPOBETPUBAHUS

OCHOBE €r0 HaNOPHBIX XapakTepucTuk Hy u Qp |
[Tpon3BOAUTENBHOCTh BEHTUJISITOPA PACCUUTHIBAEM 11O (hopMyIIe:

Qy=K,;xQ,p =1,1-852 = 937,2 -

Br16op BeHTUnsITOpa rnasHoro nposerpuBanus BI'TI npousBoauTcs Ha

(4.17)

(4.18)



rae Ky — ko3¢ duiinenT, yauThIBaIOMUNA yTEUKH BO3yXa Yepe3 HaAIIaXTHBIC
COOPY>KEHUS U KaHaJlbl BEHTUIIATOPOB. Ky paBeH: Mpu yCTaHOBKE BEHTWISITOPA HA
CKHIIOBOM cTBoOJIE 1,25; Ha KireTeBoM cTBose 1,20; Ha cTBOMAX U mrypdax, He
UCITOJIB3yEeMBIX I Toabema - 1,10; Ha mrypdax, UCrmonbp3yeMbIX I MOAbeMa |
cnycka matepuanos - 1,30.

Pa306n&M npousBoauTenbHOCTE Q, Ha J1Be paBHbIC YacTH: Qg =Qy= 468,6
M/c.

[TpousBeaém pacd€T u BbIOEpPEM BEHTWIATOP TJIABHOTO ITPOBETPUBAHUS TSI
onHOM u3 yactel. [ onpeneneHus pexuma padotsl BI'TI B cetn Heo6xo1umMo
HaHECTH Ha TpaduK 30HBI MPOMBIIICHHOTO UCTOIb30BaHus BI'TI,
XapaKTepUCTUKY BEHTWIAIIMOHHOM ceTH. Touka ux nepeceueHus COOTBETCTBYET
pexuMy pabOThl BEHTHIISATOPA.

JIns mocTpoeHust XapaKTEpUCTUKH CeTr 3HaueHust Hg onpenenstor npu
3HaueHusx Qg ot 0 1o 2.

h
Hg =D RQ; + R, Qf, mm.600.

i—1 (4.19)
14
rac Z R - COIMPOTUBJICHUC CCTHU I'OPHBIX Bblpa6OTOK, KU, RBY - BHYTPCHHCC
COIIPOTHUBJICHUC B BGHTPIJBITOpHOﬁ YCTAaHOBKC, K.
Tabauua 5- Tabamua 3HAYEeHUM XapaKTePMCTUKM CEeTU
QB 0 0,250B 0,50B 0,75QB 1,250B 1,50B 20B
QB 0 117,15 234,3 351,45 585,75 702,9 937,2
QB 0 13724,123 | 54896,49 | 123517,1 | 343103,1 | 494068,4 | 878343,84
HB 0 43,97 175,89 395,75 1099,3 1583 281421

s onpenesieHusi BHyTPEHHETO COMPOTUBIICHUS! BEeHTWISTOPHON YCTaHOBKHU
BBITIOJIHAEM CIIEAYIOIINE PACUETHI:

1. HaxoauMm 5KBHUBaJ€HTHOE OTBEPCTUE PYJIHUKA A
A~ 0,38 -Qqp _ 0,38 -852

=14,6!
vH 488 (4.20)
2. OpUEeHTUPOBOYHO OMpEALIIEM JUaMETp KoJieca BeHTumsropa Jl:
A
= =5,77
s =022 (4.21)

3. COHpOTI/IBJICHI/Ie BeHTHH}ITOpHOﬁ YCTAaHOBKHU HAXOIUM:

BY

7T

= a =

T =
B

0,00014 x|

(4.22)



7
TAC a — IPUHUMACTCS PABHBIM: IJI OCCBBIX BECHTUJISITOPOB IIPU CTaTUYECKOM

xapakrepuctukax 0,02-0,03; mpu momaabix 0,04-0,05; 11t HEHTPOOSIKHBIX
BeHTWIsATOpoB Ha 0,01-0,02 Gosbiie, 9eM y OCEBBIX.

[To pacdyeTHBIM BEeHTWIALIMOHHBIM napameTpaM Qg u Hg BeIOUpaem
BeHTHIIsITOp BIIJI-47.

Tabauua 6- TexHMUeckas XapaKTepuCcTuKa BeHTuaTopa BII-47

[Tokazarenu 3HaveHHUS

InamMeTp pabouero kxojieca, MM 4700
YacToTa BPAILCHHS, MUH 490-250
MoImsHOCTh YyCTaHOBKH, KBT 350-4300
Maxkcumanbhbiii cratuaeckuii KITJI ycranoBku 0,87
Jlnama3oH B 30HE MPOMBIIJICHHOTO UCIIOJIb30BAHMS:

- monawm, M7/c 160-710

- cTaThyeckoe aasienue, [1a 1400-9300

PacnpeneneHI/Ie BO34yXa I10 BEPTUKAJIbHBIM CTBOJIAM ITPHUHHUMACTC:A
CICOAYIOIINM:

[TocTynaromuii B pyIHUK BO3ayx noaa€rcs mo cteoiny KC — 362 m/c., B3C—
544 m%/c.

Wcxopsmmii u3 pyaHuka Bo3ayx Beigaétes mo ctoiny BC—1, BC-2 — 453
M>/C. OCHAIIEHHBIM BEHTUJIITOPAM IJ1aBHOro npoBeTpuBanus tuna BIJ] — 47.
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Puc.5.1. Coemewiénnnlii cpaghuk pabomel 6enmunamopa u
GCHMUNAYUOHHOU cemu
4.7. PacueT BEHTHIISIIMA OYHUCTHOTO 32005

JlaHHbIe I pacyera.

- Cedenne 04. BHIPaOOTKH S=56M".

- HauGonbiiast npoTsbkeHHOCTH BoIpaboTku L=120Mm.
- KonnuecTBo oiHOBpeMeHHO B3pbIB. BB.-300kT.

- HauGompiree koJ1-Bo Jroiei B BEIpaOOTKE — 4 Yel.

Pacxox Bo3ayxa mo HauOoJIbIIEMY YHCITY JIFOJICH, OJTHOBPEMEHHO
HaXOJISIIIUXCA B 3200€.

Q,=0,1-n,m°
/c,
rne 0,1 - Hopma Bo3/1yXa Ha OJTHOTO YeIOBeKa M3\c.; N -MaKCHMaJIBHOE YHCIIO
JIOJIeH, HaXOAIIuxcs B 3a00€.
Q,=0,1-4=0,4 m*/c.

(4.23)

Pacxon Bo3myxa HEOOXOIUMOTO /I CKBO3HOTO TIPOBETPUBAHMS CIIOS TIO
razam BB cormacno B.H.BoponuHa:



\Y% 500 - A
QBBzz,s-Kft-lg v =10,62m */c., (4.24)

t K

rjae Vi - cBOOOAHBIN 00BeM ci1os (TIociie pacuIiipeHus 10 TapaMeTpoB
h=7m,b=8M.V,=3360Mm>; K, - k0o¢h-HT TypOyIeHTHON 1ud(y3un ,3aBHCAIIHIA OT
TrCOMETPUYECKUX pa3MepoB (P MOMEPEIHOM CEUCHUHN < 10M* K=10,0 pu
ceuennn >10m° K=0,8; t - Bpems poBetpuBanms (t=1500¢); A-KOIH4ECTBO
BB,B3psiBaemoro 3a oauH pa3(A=300xkr).

Pacxon Bo3ayxa 1o pa30aBiaeHHUIO BPEIHBIX IPUMECEH BBIXJIOMHBIX Ta30B
000pyIOBaHUS C IBUraTENIIMA BHYTPEHHETO CTOPAHUS:

_ . _ 3
Q3 = (Bm/60) -> N =183 M~ /« (4.25)

o 3
rac BM - HOpMa BO3ayXa Ha 1 1.c. HOMMHAJILHOM MOINHOCTHU OABHUI'aTCJIIA, M /MI/IH;

JUIST TU3ENIBLHEIX - BM 2 b; Z N CyMMapHas HOMUHaJIbHasg MOIIHOCTh Beex JIBC,
JI.C.

K yuery npuHeMaem HauOOJIbIINK pacxod Bo3ayXa (1o pa30aBICHUIO
BpE/IHBIX MPUMECE BBIXJIOIMHBIX T'a30B 000PYA0BAaHUS C IBUTATEISIMU
BHyTpeHHero cropaums). Q=18,3 v’\c.

PacdetrHast cCKOpOCTh JBMIKEHHS BO3/yXa B BBIPAOOTKAX JOJDKHA
YAOBIIETBOPSATH YCIOBHIO:

Vnin<Ve<Vmax,M\C.

rae Vmin,Vmax COOTBETCTBEHHO MHUH. U MAKC. JOIMYCTUMAs CK-Th.IBUKECHUS
BO3/1yXa B BeIpa0OTKe, MpuHemMaeMas B cootBeTcTBuu ¢ Ellb.
VB onpeaensiercs o hopmyiie

Ve=Q/[1-S=0,35 m\c., (4.26)
rie Q - pacueTHBIH pacxo/ BO3MyXa MIPOXOISMIHil o BeipadoTke Mo\c; [ -
K03(d.3arpoMokICHUS TIOISIAN CEUSHUS BRIPAOOTKH; S - TUIOIAh CEYCHUS
BBIPaOOTKH,

Jiist ouncTHBIX 3a00€B Vp,in=0,15M\c, Vax=4M\c. TaKuM 00pa3oM ycIoBHe
BBINOJIHSAETCS.

4.8. TeXHNKO-?KOHOMHUYECKHE TTOKA3aTeIn BCHTUIISIIINH IIIAXThI

MoiHocTb (KBT) aBHUraTeiss BEHTUISATOPA TJIABHOTO IIPOBETPUBAHUS
ompenensieTcs no gopmyre:
_ QM. 4686:488 o0
102n,n,m, 102 -0,75 -0,8 -0,75 (4.27)

rac Ng - KIILA. BEHTUJIATOPA; My - K.ILLA. ABUTI'ATCIIA; My - KL, IICpCaadn OT



ABUTATCIIAL K BECHTUIIATOPY.

Baxkueimmm KkpuTepreM BEeHTUISILIUU SBIISICTCS €€ SKOHOMHYECKast
3¢ HeKTUBHOCTH. METOAbI, MO3BOJISIONINE OIEHUTH BHITOY OT TE€X WU HHBIX
pelieHni B 001acT BEHTUISILIMM [IaXT, OTCYTCTBYIOT, 9KOHOMHUYECKast
3¢ (HEeKTUBHOCTh BEHTWISALIMU OLIEHUBAETCS PUOIMKEHHO I10 3aTpaTaM Ha Hee:
YeM MEHBIIE 3aTPaThl Ha BEHTWISILMIO (TIPH YCIIOBUHU BBIIOJIHEHMS TPEOOBaHUI
[TpaBui 6€30mMacHOCTH), TEM OHA SKOHOMHUYHEE. Takoi MOAX0/1 HE SIBIISETCA
CTPOTUM, MO0 OOJBIINM 3aTpaTaM Ha BEHTHISALIUIO MOXKET COIYyTCTBOBATh U
00JIbILIast BBITOAA.

3arpaThl Ha BEHTWISALMIO IIaXThl CIAraloTcs U3 3aTpaT Ha IPOBETPUBAHUE U
NoJIIepKaHNe BEHTUISIIUOHHBIX BBIPaOOTOK, MPUOOPETEHHE BEHTUIISTOPA,
coopykeHue (pyHIaMeHTa 3JaHusl BEeHTUIISATOPA, KaHalla BEHTUJISATOPA,
Kasopudepa, peBEpCUBHBIX YCTPOUCTB, HA IIEKTPOIHEPTUIO, PEMOHT, PEBU3UIO U
HaJaJKy BEHTWIATOPA, BEHTWIISILIMOHHBIE COOPYKEHUS U 000PYI0BaHUE, A TAKKE
U3 3aTpaT Ha 3apabOTHYIO IJIaTy 00CITyKUBAIOIIETO MePCOHAla U
BEHTWISILUOHHOTO HA/130pa, YCIYTH MEXaHUYECKOTO LIeXa, KOTEJIbHOM,
Tene(OHHOM CTaHLIUU, TpaHCcHopTa. ['010BbIE TpUBEAEHHBIE 3aTpaThl (py0.) Ha

9KCILTyaTaluro BGHTI/IHSILIHOHHOﬁ YCTAHOBKHU OIIPCACIIAKOTCA 110 Q)OPMYHGI

3np =3 +3,+3,.+3,+3.E,
(4.28)

14
rze 3, - TOJO0BBIE 3aTPAThI Ha AIEKTPOIHEPTHIO, PYO.; 3, - TOAOBBIE 3aTPAThI HA
aMOPTH3aLMIO, pY0.; 3, - TOJ0BBIE 3aTPAThl HA TEKYIIUI PEMOHT, PEBU3HIO U
HaJa/IKy BEHTHISIIMOHHON YCTAaHOBKH, PY0.; 3,6, - TOJIOBBIC 3aTpaThl Ha
oOciykuBaHue, py0.; 3, - TOJOBBIC 3aTPAThl HAa BCIIOMOTATEIbHBIC MAaTCPHUAJIBI,
pyO.; 3; - CTOUMOCTh BEHTUJISITOPHOM yCcTaHOBKH, py0.; E, = 0,14 - HOpMaTuBHBIH
kodhpurreHT 3PPEeKTUBHOCTH KAaTUTAIBHBIX 3aTparT.

[To nanubM [190, cTtoumocTs 1 kKBT/4 anmekTposnepruu Ha 20.03.99 r.
paBHa 200 T.py06. 3a 1000 kB1/4. ['o/10BBIE 3aTpaThl HA IEKTPOIHEPTHUIO
paccuuThIBaeM 1o Gopmysie :

C =
Nz 24-365-200/1000, (4.29)
T.py6.
C =4982-24-365-200/1000=8,7 maH.pyoO.



5. ['eHepanbHbIN TJ1aH
5.1 OOmue cBeneHus

B 2008 romy na pyanuke Obiio m00brTo 2800 ThIC. TOHH pPyABl (IIpH
npoekTHo MomtHOCTH 4500 ThIC.T/TOm). BCsi moOBITast pyma mocraBiseTcs st
oOoramienus Ha TanmHaxckyro oboraturensHyo Gadpuky (TOD)

B HacTosiiee BpeMs Ha MOBEPXHOCTH PYJHUKA HAXOASTCA B IKCIUTyaTalllH
CJIEYIOIIME TTPOMILTOIIA IKH:

IPOMIUIONIA/IKa OCHOBHAS,
IUIOIIA/IKa BEHTUJISILIUOHBIX CTBOJIOB

5.1.1 IlpoMmiionmaaka KOMILIEKCA

Ha nmpomMruiomaake KOMIUIEKCa UMEETC:
-HAIIIAXTHOE 3/IaHUE BEPTUKAJIBHBIX CTBOJIOB, 1O cTBOy CC pyna BblIaeTCs Ha
MOBEPXHOCTh KOTOPBII 000pyA0BaH 4Ms CKUIIAMU EMKOCTBIO TI0 ™
-ctBOJ1 KC CityXUT AJIs CIyCKa U MoAbEMa JItoieid, 000py10BaH 2Ms IOIbEMHBIMU
YCTaHOBKaMH, TaK)K€ MCIOJIb3YETCS IS CIIyCKa MOABEMA PA3IMYHBIX MATEPUAIIOB,
000opy1I0BaHUS;
- ctBoJI BIIC BEHTHWISIIMOHHO MOAAOMIANA CTBOJI, KOTOPBIM CIY>KUT I MOJAYU
BO3J/lyXa W 3aKJIaJIOYHOM CMECH B MOJ3EMHbIE BBIPAOOTKH, ITUAMETP B CBETY 8M,
CTBOJI 00OpYI0OBaH MOABEMHON YCTAaHOBKOM IMpeiHa3HaueHa JUIsl CIycKa MoJbemMa
monen u rpy30B. [lo cTBomy mponoxeHsl 4e ctaBa Tpyo quamerpom 325 MM, aiis
MM0JIa4YH 3aKJIaJO0YHON CMECH.

5.1.2 Tnomanka BEHTUISAIMOHHBIX CTBOJIOB

Ha st1oii mpoMIuioniagke pacmnoioXeHbl BEHTWIAIIMOHHBIE CTBOJIBI BC — 1,
BC — 2 muamerpom 6,5 M. Mcniosib3yeTcst AJisl BbIJa4yu OTPaOOTAaHHOTO BO3/yXa, a
TaK K€ CIYXKaT KakK 3alacHbIe BBIXOJbI, 000PYJAOBaHbI MOIBEMOM, 000PY/I0BAHBI
BEHTUJIATOpPAMU riaaBHOro npoBeTpuBanus tuna BI[/[-47 «CeBep», OCHOBHBIMU U
pE3€pBHBIMU

5.1.3 Ckimaackoe X035MCTBO

B HacTosmee BpeMsi Ha TIPOMIUIONIAIKAX MMAXThl UMEIOTCS 3aKPBIThIE W OT-
KPBITBIE CKJaJbl O00OpYyHOBaHMS W MaTepuaioB. [IpOEKTOM COXpaHseTCs
CYIICCTBYIOIIAsT ~ OpraHMW3alis  CHaOKCHHS  pyJHUKAa  MaTepuajaMu U
000pyI0BaHUEM:
o0opy/IoBaHUE W MaTepHaJIbl, 3aIM4acTd HocTymarT depe3 6azel MTC u Hemo-
CPEACTBEHHO C MPEANPHUITUNA-U3TOTOBUTEIICH;

JICCHBIC KPEMEXHbIE MaTepUaNbl MOCTABJSIFOTCS Ha IIAXTY aBTOTPAHCIIOPTOM C
apEH/THOTO MPEIIPUATHS ¥ XPAHATCS Ha OTKPBITHIX CKJIAZaX PyIHUKA;



I'CM Takxe XpaHUTbCA Ha MPOMIUIOLIAJAKE, M IOCTOSHHO JOCTaBIISIOTCS C
O KalImX aBT006a3 aBTOTPAHCIIOPTOM HA MPOMHJIOLIAAKY PYIHHUKA.

Cknang mMaTepualioB U 000pYyIOBaHUS TAaK)K€ HAXOJUTHCA Ha MPOMIUIONIAIKE
PYAHOIO KOMILIEKCa, 1€ XpaHATCs BCe MaTepuaibl, sl OecriepeOoiiHON paboThl

pYyIHHKA.

5.1.4 PeMOHTHOE XO35HICTBO

JIaHHBIM IIPOEKTOM IIPENYyCMAaTPUBACTCS NPOBEACHUE IEPEBOOPYKEHUS TOP-
HBIX paboT Ha 0a3e COBPEMEHHOI'O BBICOKOIIPOU3BOAUTEIBHOTO OT€YECTBEHHOIO U
UMIIOPTHOTO 000PYI0BAHHUS.

MonIHOCTE HIaXThl COXPAHSAETCA HA YPOBHE 4,5 MIIH.T Pybl B TOA.

B HacTosiiiee Bpemsi Ha IIaXTe AKCILTyaTHPYIOTCA OOBEKTHI PEMOHTHOIO Ha-
3HAQYEHUS, NTOCTPOCHHBIE 0 PaHEe BBITOJIHEHHBIM ITPOEKTAM, a TAaKXE CUJIaMU
CaMOT0 pyAHUKA.

JIaHHBIM ITPOEKTOM COXPAHSAETCS CYIIECTBYIOIIAsl HA IIaXTE€ OpPraHU3alus pe-
MOHTa 000py0BaHUS:

KaIlluTaJbHBIN PEMOHT - IIECHTPAJIM30BAHHO Ha PEMOHTHBIX 0a3axX pyJHHUKA;
TEKYILIUE PEMOHTBI - B PEMOHTHO-MEXaHUYECKUX MAaCTEPCKUX arperaTHO-y3J10BbIM
METOIOM;

-YaCTUYHOE BOCCTAHOBJIEHUE U M3TOTOBJIEHHE OBICTPO M3HAIIMBAEMbIX JETallel B
PEMOHTHO-MEXaHUUYECKUX MAaCTEPCKUX PYAHHUKA,

-PEMOHTHBIE OCMOTPHI - HETIOCPEACTBEHHO Ha MECTAaX YCTAHOBKHU 00OpYAOBaHMUS.

CTpouTenbCcTBO HOBBIX OOBEKTOB PEMOHTHOTO HAa3HAUYEHHUSI IIPOEKTOM HE Mpe-
JyCMaTPUBAETCS.

5.1.6 ABronoporu

CB43b pyAHHKA C BHEIIHEW CETHIO aBTOJIOPOT U C JIPYTUMH PYAHUKAMH
OCYILECTBIISIETCS TOCPEACTBOM aBTOJOPOTH € ac(hajibTOOCTOHHBIM MOKPBITHEM,
IIPUMBIKAIOIIEH K OCHOBHOW aBTOTpaHcrnoptHou Maructpanu HIIP, Takxke stn
JIOPOTH COMYTCTBYKOT MEXKAY BCEMH ITPOMILIONIAIKAMH.



6. be3omacHOCTh KUBHCACATCIBHOCTH U OKOJIOTUYHOCTD ITPOCKTA

6.1 OOuye NoNnoKEeHUs
[IpoexkTnpyeMblii pyJHUK OTHOCUTCS K ONACHBIM IO Ta3dy W nbuid. B mose
PYIHMKA MMEIOT MECTO YIVIEHOCHBIE OTJIOKEHUsS TYyHI'yCCKOM CepuH, KOTOpPBIE
CIIy’KaT HMCTOYHHMKOM BBIJIEIEHUS MeTaHa. B CBA3M C 3TUM Ha pyJHUKE B
cootBercTBuM ¢ EIIb mpenycmarpuBaeTcsl ra3oBbI PEXUM U OCYIIECTBIISIFOTCS
CJIEIYIOIME MEPOIIPUSATHSA:
- KOJIMYECTBO IOJAaBAEMOI0 B IIaXTy BO3/yXa PACCUUTBHIBAETCS C YYETOM
BBIJENAEMOr0 METaHa Ha 1 M° CyTOUHO# TOOBIUH;
- pEryJspHBIA aBTOMaTUYECKUI KOHTPOJIb COJIEpKaHUSI METAHA B
pyIHHYHOU aTMocdepe;
- B3pbIBHBIE PA0OTHI BEAYTCS TOJIBKO B MEXYCMEHHBIN NEpUO;
- HE JIONYCKAaeTCA TOSBIECHUE OTKPBITOIO OTHS, KypEHUe,
MTOSIBJICHUE PACKAJICHHBIX MPEIMETOB U UCKD.

6.2 MeponpusaTus 1o 0€30MacHOMY BEJACHHUIO OYpPOB3PBIBHBIX PadboT

PynHUK TpOM3BOAUT B3pBIBHBIE PaOOTHI MO MPOXOJKE FOPHBIX BBHIPAOOTOK,
OYUCTHON OTOOIKE, BTOPUYHOMY JApPOOJEHUIO M BBITYCKY TOPHOM Macchl W3
PYJOCIIYCKOB, OYHKEPOB.

B3psiBHBIE paOOTHI IO MPOXOAKE TOPHBIX BHIPAOOTOK, OYUCTHON OTOOMKE,
IpoOJIeHUIO0 HerabapuTOB MPOU3BOASTCS /IBa pa3a B CYTKHU B IepepbiBe MEXIy 1 u
2 cMeHaMmu U 2 ¥ 3 cMeHaMH. BBITTyCK TOpHOM MacChl U3 PyJA0CIyCKOB, OYHKEPOB -
CpelHEeCMEHHbIH. Mecta © BpeMs NPOU3BOJACTBA pabOT yCTAHABIMBAIOT
"uknorpamamu", yTBEpKACHHBIMH IJIaBHBIM HHKEHEPOM PYAHHUKA.

B3peiBHBIE paboThl Mpou3BoAsTCs 1Mo nacrnoptaM bBP, coctaBneHHbIM Ha
OCHOBAaHWM aKTOB OMNBITHOrO B3pbIBaHUA. [lepcoHan B3pBIBHBIX padOT [IOJKEH
ObITb ~ O3HAKOMJIEH TMOJ] pPOCHUCh C  TEXHUYECKOW  JOKyMEHTAallUei,
periiaMeHTUupyroieil 0e30macHoe Mpou3BOACTBO PadbOT MO MPOBEJECHUIO B3PHIBOB,
o0ecreynBaTh BBIIIOJHEHUE COAEPKALIUXCS B HEM TpeOOBaHUM.

6.3 [lopsiok yaaneHus Jto/Ieid U3 ONacHOM 30HbI

PykoBonurtenu Bcex NMOAPA3NEICHUN PYyAHUKA, JIFOAU KOTOPBIX ITOCELIAIOT
MOJI3€MHbIE BBIPAOOTKH pPYAHHMKA, OOS3aHBI O3HAKOMUTH CBOMX TPYISALIMXCA C
MOPSAJKOM TPOU3BOJCTBA B3PBIBHBIX pabOT MO pOCIHUCH, OOECIEYUTh UX
CBOEBPEMEHHBIN BBIXOJ U3 ONTACHOM 30HHBI.

[Ipu  3apsokanum  3a00€B WX ~ OMAacHas  30HAa  OrpayKIgaeTcs
npeaynpenuTenbHbiMu Tabnnukamu (aHuuiaramu) "Croit B3peiB!". B moazeMHbIX
BbIpA0OTKaxX 3ampeTHas 30Ha OMNPENENSeTCS pPacyeToOM IO JEWCTBHUIO YIapHOU
BOJIHBI OT BO3MOKHOT'O B3pbIBa HauOoJplIero koundecrsa BB, B cooTBeTcTBUM C
EIIb npu BP.

Bce nroau, He CBsA3aHHBIE C B3PBIBHBIMH paboTaMu, 0Os3aHBI BHINTH 3a
IIpEeAEbl 30HbI OTPAKICHUN NPEAYyIPEAUTEIbHBIMA aHIIJIAraMU U IIOCTAMH.



OO1eil onacHOl 30HOW B3PBIBHBIX PalOT SIBISIETCS TEPPUTOPUS TOPHBIX
YYaCTKOB, Ha KOTOPBIX BEAYTCS B3PHIBHBIC PaOOTHI, a TaK)KE TOPHBIE BHIPAOOTKH
BEHTWJISIITUOHHO-33aKIaJJOYHbIX TOPU30HTOB W BEHTWIALIMOHHBIE CTBOJIBI, IIO
KOTOPBIM JBUKETCSI Ta3000pa30BaHHbIE MPOAYKTHI B3pbiBa. Bxom B 0011yIo
onacHy1o 30Hy ¢ 6 yacoB 05 muH. 10 8 yacoB 30 muH. u ¢ 15 yacos 05 muH. 70 17
4acoOB KaTErOPUYECKH BOCITPEIIACTCHI.

['opHble MacTepa 00s3aHBI JIOKJIAJIBIBATh JWCIIETYEPY PYAHUKA O BBIBOJIC
JIIOE€N U3 OITaCHOM 30HBI.

6.4 Meponpusitust 1o 6€30IMaCHOMY JBM)KCHUIO CAMOXOJIHO - JIBHIKYIIIETOCS
o6opynosanus (CJ1O)

Ha nopseMHBIX ydacTkax pyaHuKa, skcruryatupyromux CJ/1O, momxHel
nMmeThes cxeMbl ABrkeHns C/1O ¢ ykazaHneMm Ha cxemax:

- TUTIOBBIX JIOPOXHBIX 3HAKOB;

- XOOBOM CTOPOHBI;

- MECT, UMEIOIIUX HEIOCTATOUHbIE 3a30pbl s npoe3aa CLO;

- KOJIMYECTBO BO3/1yXa, IPOXOSIIETO YEPE3 CEUECHUS BBIPAOOTKY;

- tunt CZ10, koTopoMy pa3zpelieH Ipoe3] o JaHHOHN BhIpaObOTKU.

CxeMbl ABMKEHHUS COTJIACOBBIBAIOTCS M YTBEPKIAIOTCS B YCTAHOBIEHHOM
nopsnke. Bce UTP u pabGoune 00s3aHbI MO POCIUCH O3HAKOMUTBLCS CO CXEMOM
JIBVYKEHUS.

B BreIpaboTkax, mo xkotopsiM ocymectsisierca asumxeHue CIHO u He
MMEIOIIMM JO0CTaTOYHbIA 3a30p, ckopocTh nBkenus CJIO He Oomee 5 km/4.
[Ipoe3n comnpsixeHust BbIpabOTOK 3 KM/4. ¢ 00s13aTeIbHOM MoJaveil CUrHana.

6.5 Meponpusitus 1no 60pb0€ ¢ MbLIbIO

boprba ¢ mbUIbI0 Ha TOPHOAOOBIBAOMIMX MPEANPUITHSIX UMEET OOJIbLIOE
3HaueHue. B HacTosiliee Bpemsi Bce MEPOIPUATUSL MO OOpbOEe € MBUIBI0 MOXKHO
HOJpa3AeuTh Ha CIEAYIOUIEe OCHOBHBIE IPYIIIbI:

- TIpeYNpEeXICHUE WIM CHI)KEHUE TbUieoOpa3oBaHus (OypeHHue HIMypoB C
MIPOMBIBKOM MX BOJION);

- OCXKJICHHE MbLIX, B3BECIICHHOW B BO3/lyX€ (OPOILICHHE);

- pa3K>KEHUE TbLIN, B3BEIICHHON B BO3AyX€ (BEHTUIISLIMS).

Ha pabGounx MecTax NPUMEHSIOT CpPEICTBAa WHIMBUAYAIbHOW 3alllUThI
OpraHoB JIbIXaHusl OT MbLIM. Hanbonee pacrpoCcTpaHEHHBIM CPECTBOM SIBIISIETCS
pecniupaTop "nenecTok".

HauGosnee onacHoii sBisieTCs MbLIb, COAEpKaIllas TBYOKUCh KPEMHHSL.

[TpenenpHO-AOMyCTUMAsT KOHIIEHTPALIMS HA TIHLITH:

I1b11b, COEpIKALIas CBOGOHYIO ABYOKUCH KpeMHus Si02>70%. .. 1mr/m’

10< Si0,<70%...2mr/™°

I1bL1b, COEpIKaLIas CBOGOIHYIO ABYOKUCH KpeMHus Si0,<10%. ..4mr/m’

ITb1IB, He COMepIKaIas CBOOOIHYIO ABYOKHCH KpeMHHs Si0y<10%...6Mr/M°



6.6 MeponpusiTus 1o ociabIeHUIO ymMa

1. CraunonapHoe 000pyn0BaHUE, BBI3BIBAIOIIEE IITYM U BUOpAIHIO,
YCTaHABJIMBACTCS HA N30JUPOBAHHBIX OT I0JIA CAMOCTOSTEIHHBIX (yHIaMEHTAX.

2. B MammHHBIX KaMepax IIyM JIOKaJIU3yeTcs IIyTEM IOKPBITUS CTEH
3BYKOIOTJIONIAIOIINM MaTEPUAJIOM.
3. Pyunoe 060py1oBaHNE BBITIOJIHEHO B BUOPO3AIIUTHOM HUCIIOTHEHHH.
4. ns 3amutel oT BuOpauuu omnepatopoB [IP-22 mpumensitorcs rudkue
pyuku PA-2A.
6.7 [IpeaynpexieHre B3pbiBa ra3oB

1. Ha 0unCTHBIX U TOATOTOBUTEIBHO-HAPE3HBIX paboTax MpeaycCMOTPEH
aBTOMATHUYECKUU KOHTPOJb 32 COCTOSHUEM PYJTHUYHON aTMOC]EpHI.

2. IlpumeHnsemas sneKkTpoanmnaparypa B IMOJ3EMHBIX YCJIOBHSX BBIIIOJHEHA
BO B3pbIBOOE30MaCHOM HCIIOJTHEHUHU.

3. TpancnopTupoBaH#e TPy30B KOHTAKTHBIMU JIEKTPOBO3aMHU MPUMEHSIETCS
TOJIKO Ha OCHOBHBIX OTKATOYHBIX TOPU30HTaxX cO CBexed crtpyeid. Bo Bcex
OCTAJIbHBIX ClIyy4asx, OTKaTKa OCYLIECTBIISAETCS AKKyMYJISITOPHBIMU
IIEKTPOBO3AMH.

4. Jlns mpoBETpUBAHUSA TYMUKOBBIX 3a00€B NPUMEHSIOTCS BEHTUIISTOPHI
MECTHOTO IPOBETPUBAHHSI.

5. B3pbiBaHue 3a00€B IPOU3BOJAUTCS B MEKCMEHHbBIE NIEPEPHIBHI.

Haubosee B3pbIBOONIACHBIMY ra3aMu SIBJISIIOTCS METaH U BOAOPO/I.

[Ipu conepxkanuu MeTaHa B pyaHuuHON atMocdepe a0 4,5% u cBoime 15%
MeTaH roput; oT 4,5 1o 15%-B3peIBaeTcs; HAMOOMBIIIEH CHUITBI B3pHIB-9,5%.

B3ppiB Me€TaHa MOKET MHULMUPOBATH B3PbIB MbUIM (YTOJBHOM, CEpPHO,
CEepHO-KOUalapHOi | CcyiabduaHoM). B3phiBYATOCTH 3TOW MBUIM 3aBUCUT OT
COJIep>KaHUsl B HEW JIETy4MX BEUIECTB, OT KOHIEHTPALMHM MbUIM, JUCIEPTHOCTH
NBUINA U 30JIbHOCTH YTOJIBHOM MBLUIH.

6.8 IIpoTuBOMIOXKApHBIE MEPOTIPUSATHUS

[IpoTuBONOKAPHBIE MEPOTIPUSITHUS BBHITTOIHSIOTCSI B COOTBETCTBUU C
TpeboBaHUIMU Oe301acHOCTH. BomocHa0keHe TT0I3€MHBIX TOPHBIX padoT
OCYILECTBIISIETCS OT MAaruCTPaIbHBIX CETEM BOAOMPOBOJIA, OT KOTOPBIX UAYT
OTBETBJICHUS K CTBOJIAM, JIJIsl yCTPOMCTBA BOASHBIX 3aBEC B BHIPAOOTKAX, a TAKKE
TSl TYIICHUS TI0KapoB B cTBOJIaX. [IpokimaapiBatoTCs MPOTHUBOIOKAPHBIE
TpyOOINPOBOIbI, KOTOPHIE AOAKHBI 00ECTIEUNBATh MOJa4y BOJIBI B KOJIUUECTBE HE
MeHee 3 M/gac Ha 1 M° MoTNepeyHoro ceueHus BripaboTku. Ha TpybonpoBogax
yepes Kaxabie 250 M pelycMOTpEHBI MOKapHbIe KpaHbl. Jluamerp TpyOomnpoBoaa
paBeH 100 MM, naBieHue B HeM paBHO 4-10 aTwm.



6.9 Ilnan nuKBUAALIMY aBapHH

[lnan nukBupanuu aBapuu (manee mno Tekcty I[IJIA) cocraBinsercss B
cootBerctBuM ¢ EIIb mpu pa3paboTke pyAHBIX, HEPYAHBIX H POCCHITHBIX
MECTOPOXKICHHUM MOJ3EMHBIM CITIOCOOOM.

[IJTA mnepecMmaTpuBaeTcss W YTBEpPXKIAeTCsl OJIWH pa3 B IMOJIYroJHE HE
NO3/IHEE YeM 3a 15 nHel 10 Havalia CIeayIoero noJIyroIus.

B ITJTA npenycmaTpuBaroTCs:

- MEPOTIPUATHS IO CIACEHUIO JIFOJICH, 3aCTUTHYTHIX aBAPUEH;

- MEpONmpHsTHS IO JIMKBUJIALMK AaBapuil B HA4YaJbHOW CTAIUM HX
BO3HUKHOBEHUS,

- nevictBust U'TP u pabounx npu BO3SHUKHOBEHUU aBAPUIA;

- JEeWCTBUSI BOEHU3UPOBAHHOM TopHocmacarenbHoi yactu (BI'CY) B
HAYAJILHOM CTAJINM BOSHUKHOBEHUS aBaApHUU.

6.9.1 OOuias yacTh MIaHa JUKBHUIALWN aBAPUU PYTHUKA

1. OTBETCTBEHHBIM PYKOBOJUTEIEM PAOOT MO JUKBUIAIIMH aBapUil SBISETCS
IVIABHBIA HWHXKEHEP pPYIAHUKA, a IPU €ro OTCYTCTBUM 3aMECTHUTENb IJIABHOIO
MHXXEHEPA - TOPHBINA JUCIIETYEpP PYIHUKA.

2. OCHOBHBIM KOMaH/IHbIM ITyHKTOM SIBJISIETCS KAOMHET IJIaBHOI'O MHXKEHEpPa
pYIHUKA, PE3EPBHBIM - IIOMELIECHUE JTUCHETUYEPCKOM, 3amacHbIM - KaOMHET
IJIaBHOT'O MEXAaHHKA PyJAHUKA.

3. Kaxapiii padounii unu UTP npu oOHapyxeHnn aBapuu 00s3aH, Hapsay C
MPUHATHEM MeEp MO JIMKBUIAUMU aBapUU HEMEUIEHHO COOOLUTh 00 aBapuu
aucneTdepy pyaHuka mo renedony v no UI'AC.

4. Tepmunsbl "10 oyara noxapa" u "3a ouarom noxapa' cieyeT CUuTaTh 1o
X0y BEHTWISLIMOHHOM CTpyM TpU aBapUHUHOM  pEXKUME  BEHTHIISIIMH,
MPENYCMOTPEHHOM T TaHHOU no3unuu [1JTA.

5. JIronu, Haxoxsmuecss B TYNUKOBBIX BbIPAaOOTKAX, MPU HEBO3MOXXHOCTH
BBIXOJ]a M3-3a IIJJAMEHU, CUJIbHOM 3aJbIMJIICHHOCTH WJIM BBICOKOM TEMIIEpaTyphl B
MOJBOSIINX K TYNHKY BBIpAOOTKax, M3 TYMHKa HE BBIXOIAT, a BKIIOYAIOTCS B
camocracaTelld, OTKpBIBAIOT CTaBbl CKAaTOrO BO3/AyXa, OTIIEPEMBIYMBAIOTCS
MOAPYYHBIMUA CPEACTBAMM M KAYT MPHUXOJA TOpHOCHacaTesield, I0]1aBas
NePUOANYECKHUE CUTHAIIBI YACTBIMU YJIapaMH IO TpyOam.

6. CpencrBamu omnoemenuss o0 apapum siBimserca: WIAC (TTUC),
TeneoHHasi CBS3b, MHUIAHHME CBETA, IOJHOE OTKIIOYEHHE OJJIEKTPOIHEPTUU H
4acThl€ yAaphl 0 TpyOam.

7. I'maBHBIN BBIXOA - TogbeM KC.

8. PynuuuHbIi 3anacHbIi Beixos - moabem BC-1, BC-2.

[Ipumeuanue:

- JIFO/IM, BBILIEIINE U3 IIAaXThl, 00S3aHBl HAXOAMUTCS HA CBOEM YYacTKe JI0
0Cc000r0 pacTOPsKEHNUS;



- mocienyronye mnpuObIBaromMe (MOocjie BTOPOrO B3BOAA OTICICHUS
BI'CY) naxonsTcs B pacropspDKEHHM OTBETCTBEHHOTO PYKOBOIUTENS pabOT 1O
JIMKBUAALIAA aBAPUH.

6.9.2 MeponpusaTus IO CIACEHUIO JIIOJCH W JIMKBUAAIMKA aBapuH IO

[TO3ULIASIM
Tabmuma 6.1 — [To3umus Nel

Mepornpuarusi 1o OTBETCTBEHH N
. Ilytu  BBIBOJA  Jroged U3
Ne |cnmacenuto  momel  u|bie auna u .
aBapHifHOTO y4yacTKa
I 1 |JIMKBHUJIALIUK aBapUU WCTIOTHUTENN
R~ Jroqu Haxondummecs y CTBOJA
p KC, BppaboTKax  OKOJOCTBOJILHOTO
I'maBHbIE JIHACTIETYED,
N JIBOPa, BKJIIOYAIOTCSI B caMOCHacaTeNu, U
1. |Bentunatopsl BC-1, BC-|cMenHblit  Haa3op, 06XOIS Ouar MOXKApa, JBHIAIOTCH K
2-PEBEPCUPOBATH  |motopuct I'BY, I'n. pa,
MEXAMIK ctBojiam BC-1, BC-2.
' (T=30 mun)
Jronu, HaxonsmMecs B BEpXHEH
gyactu ctBoia KC, B camocnacarensx
BBIC3)KAIOT Ha TOBEPXHOCTH MO CTBOJY
OnoBecTuTh . N
NN I'opHbIi KC, B nmxneil yactu crtBona KC B
aBapUNHBIN u
2. . JUCTIETYED, caMmocracaTesix BO3BPAILAIOTCS B
YIPOXKAEMBIN y4acTKu 00 N
ABADIIL CMEHHBIN Ha/J30p.  |OKOJIOCTBOJILHBIE BBIPA0OTKH u
pHH. 3akpbiBatoTcs B KABC unu, MuHys ouar
nokapa, cleayrT kK crtBoijam BC-1,2
(T=30mun)
BeBate BI'CY, R~ JIronu, HaxoJsAIIuecs B
3 aTh KOMaHIy Ha MCTIeT e P HaamaxTHeIX 3nanusx crBoja KC, ABK B
" |omoBemieHue 1Mo Qopme P> camocracaTeNsiX  BBIXOJAT  HApYXy
CMEHHBIN HAA30D.
No3 COTJIACHO TIJIAHY DBaKyalluH.
OnoBecTuTh
o JIronn, HAXOAAMIMECS B IIaxXTe Ha
OCTaJbHbIE ITOJA3EMHBIE I'opHBIi1
pabounux TOPU30HTAX, BKIIOYAIOTCS B
4. |yyacTku 00 aBapuM H|JUCIIETYED,
N camocriacaTelIi U JIBUTAIOTCS K BBIXOMIY
BBIXOJIC Ha MOBEPXHOCTH|CMEHHBINA HAI30D.
yepe3 ctBosibl BC-1,2 (T=30 mun)
o cteosiam BC-1,2.
Y cTaHOBUTH
MamuHucT
5. |kiers ctBoma KC Ha N
noabémMa cteona KC
OoTMETKY «0» Ha KyJIaKH.
CHatb
HATDSOKCHIE c OnepaTUBHBI
6. p . i nexypubii 110V,
MOA3EMHOMN 4acTH 2
["opHblit nucneruep
pYyJIHUKA.
[Ipoussectu
7. |mompém b Jronen o MaumncTe!
' nogbpéma BC-1.
ctBosiam BC-1 8
Coo0muTh
g |mucmeruepy TBI'C 00 Hucneruep
" |yBeIMYEHUU MoJ1a4yMl | pyIHUKA
BOJIbl HA PYJTHUK




- CtBoa1 KC: ctBOn KC Hmke HyneBoit otmeTku. Bun aBapun — [TOXKAP.

Tabmuma 6.2 —Ilo3unms Ne2 — BripaGoTka ckiiana BM Ha oTkaTouHOM
ropu3oHTe. Bux aBapuu — noap muiau 3aropasue, B3psis BM.



Meponpusatuss 10 CIIACCHUIO

OTBETCTBEH

Iyt BBIBO#A mroneu

Nem/ . HEBIE Jna u >
JIOJIeH Y JTMKBUIAIIMH aBapUH W3 aBapUIHOTO yJacTKa
I HCIIOJIHUTEIN
Jromu, Haxonsiuecs
B BeIpaboTKax ckiaga BM, B
BenTtunstop padotaer .
CMeHHBIN |caMocIiacaTeasaX BBIXOIST Ha
HOpPMaJIbHO, TIPHU B3pPBIBE C .
. HAA30p, IEKYPHBIN |OTKATOYH. MTPEK HIN 3ae3]1
1. MaKCHUMaJILHOM
cinecapp  OOP nmno|B CKJIa B.M. C
MIPOHU3BOIUTEIIHHOCTHIO. .
JIA. TpaHCIOPTHOH BbIp-KH, K KC
51 BBIE3KAIOT Ha
noBepxHocTh (T=20 muH)
Jromu, Haxonsiuecs
. BOMM3M ouara mnokapa Ha
OnoBecTuTh  aBapuiHBIA U
pabouunx TOPU30HTAX,
yrpoXKaemble Y4acTKH 00 aBapu U O Jucneryep
o .. | BKITFOYArOTCS B
2. BBIBOJIC JIFOJICW W3  IIAXTHI 1O |pYyOHUKA, CMECHHBIN
caMmocriacaTead Hu, 00Xoms
tenegonam, 'MC, BKIIOYUTH CHUCTEMY |HAA30P.
N ouar ToxXapa, JBUTATCH K
aBApHUITHOTO OIIOBEIICHUS
Bbixoay uepe3 ctBon KC
(T=20 mun)
3 BezBate BI'CY, nath koMaHny Jucneruep
' Ha oroBerieHue mo Gopme Ne3 pyJIHUKA
JIronn, HaxomgmIuecs
B IaxTe Ha pabouux
OnoBecTUTH OCTaJIbHEIE Hucneruep
N .. |TOpH30HTaX, BKIIOYAIOTCS B
4 y4acTKU 00 aBapvH M O BBIBOJE JItOJIEeH | pyJHUKA, CMEHHBIN
caMmocIiacaTejld U IBATar0TCs
W3 MIaXTHI HaJ30p
K BbIxony uepe3 ctBos KC
(T=30 mun)
OPP mo JIA
Bximrounts Hacoc I0KOaKoB
5. JUCIIeTYep
npomrutonsiaku BC 1,2
pyIHUKA.
JIroqu, Haxopmsiuecs
Mammunauct A, AU
. . .. B 3JaHHSIX TOBEPXHOCTHOTO
[TpousBectu moabEM INtozieH Mo |MoABEMA  CTBOJIA
6. . koMmiekca crBoima BC-1,2,
ctoiry KC KC, cmennbrit
HAI30 MMOKHAOT 3JAHMSI COIVIACHO
p TUTaHY 9BaKyalllu.
CooOumts mucneruepy TBI'C Jucrerde
7. 00 yBelIMUYEHWH TMOJAaYM BOJABI Ha p— P
PYJIHUK py.
ITpu noxape B o
P p CMeHHBII
OKOJIOCTBOJIBHBIX BbIpabOTKax
8. SIEKTPOMEXAHMK

BKIJIFOUUTH JIPEHUEPHYIO YCTaHOBKY B
korpe crBosioB BC-1,2

ctBona BC-1




6.10 OxpaHa OKpy:Karouei NpUpOAHON CPeIbl

MeponpusaTus 1mo oxpaHe OKpysKaroliel cpesl pa3padoTaHbl B COOTBETCTBHH
C TpeOBaHUSIMU CIICTYIOIINX TUPEKTUBHBIX U HOPMATUBHBIX JJOKYMEHTOB I10
npoekTupoBannio: 3akoHa PO «O06 oxpane arMocdepHoro Bo3ayxa», « OCHOB
BOJHOTO 3aKOHO/ATENbCTBa», « OCHOB 3eMEIBLHOT0 3aKoHOoAaTenbcTBay, CHull
1.02.01-85 «MHcTpyKIMS O COCTaBe, MOPSJIKE pa3pabOTKH, COTJIaCOBaHUE U
YTBEPKJICHUE MPOEKTHO-CMETHOM JJOKYMEHTAIIMU Ha CTPOUTEIBCTBO
NPEANPUATUANA, 3JaHUNA U COOPYKEHHUH, IPUIIOKEHUE 4 B 4aCTU OXPaAHbI OT
3arps3HeHust atmocepHoro Bo3ayxa u BojgoeMon; CHull 2.06.14-85 «3amura
TOPHBIX BBIPA0OTOK OT MOA3EMHBIX U MOBEPXHOCTHBIX BOJ», «EIIb npu
pa3paboTKe pyAHBIX, HEPYAHBIX U POCCHIMHBIX MECTOPOKIECHUHN MOA3EMHBIM
ciocobomy, «CaHUTapHBIX MPaBUII AJIS IPEAIPUATAN IO JOOBIYEN 00OTaIICHUIO
PYZIHBIX, HEPYIHBIX M POCCBHIITHBIX ITOJIE3HBIX UCKOMIaeMbIX, 1987T. n
IpeIBaAPUTEIbHBIX PEKOMEHIAUN NHCTUTYTa «| UIPOHUKEBY» O OXpaHe
aTMOC(EpHOro BO3ayXa JIJisl IPOCKTUPOBAHUS OTPAOOTKH MEIUCTHIX pya, 1990r.

6.10.1. MeponpusTus 1Mo npeA0TBpAIEeHHUs 3arpI3HEHHS] aTMOC(EPbI

Jyist paHee BBEJEHHBIX B AKCILTyaTalMIO JICUCTBYIOMUX OOBEKTOB PYIHUKA,
takux Kak [I3K, TpaHcmopTepHble rajaeper M IMyHKThl NMEPErpy3KHh y CKUIMOBBIX
CTBOJIOB, CKJaJbl pyabl W JAp. mpoekToM «KowmriekcHoe 00ecTbuIMBaHNE)
MPEYCMOTPEHBI CHEUHUAIBHBIE MEPOINPHUITUS MO CHUKEHHUIO IBUICHUS TOPHOU
MacChl IMyTeM MCKYCCTBEHHOTO €€ YBJIaKHEHUS (TIOJIUB, OPOIIICHHE).

CaMpIM KpYIHBIM HMCTOYHUKOM 3arps3HeHUsi aTMochepbl MOXKET ObITh

PYIHUYHBIN BO3IyX, BEIOpackiBaeMblii B aTMoc(hepy BeHT. cTBosaMu. OCHOBHBIMU
UCTOYHUKAMU 3arps3HEHHs BO3/AyXa B PYIHHUKE SBISIOTCS CICAYIOIINE dJIEMEHTHI
TE€XHOJIOTMH TOPHBIX PadoT:

- BEJCHHWE OYHCTHOM BBIEMKH U TIPOXOAKHU BBIPAOOTOK OYpOB3PBHIBHBIM
crrocooom;

- MPUMEHEHHUE CaMOXOTHOTO 000PYAOBaHUS C AW3EIbHBIM IIPUBOJIOM;

- 3aKJIaJIKa BEIPAaOOTAaHHOTO MPOCTPAHCTBA TBEPACIOIIMMHU CMECSIMU;

- TpoOJIeHUE PYbI B MOA3EMHBIX IPOOUIBHBIX KOMILIEKCAX.

3HAaUUTENFHOE CHUKEHUE TBUIM B TOPHBIX BBIPAOOTKAX 10 MPEaeTbHO
nonyctuMbix KoHreHTpanui (IIJIK) nocturaercst npu BHIIOTHEHUN MEPOIPUSITUI
corjacHo nmpoekTy «KoMriekcHoe 00ecTbIMBaHNE PYTHUKAY.

6.10.2 MepornpusTus 1o npeaoTBPaIEHNUIO 3arpsi3HEHUS] BOJOEMOB

M cTOYHUKOM BO3MOYKHOT'O 3arps3HEHUs] OKPYXKAIOIICH Cpelbl SBISIOTCS
X03MCTBEHHO-OBITOBBIC CTOKH C MPOMIUIONIAJOK PYJAHUKA MU IMAXTHBIE BOJBI.
X035 CTBEHHO-OBITOBBIE CTOYHBIE BOIBI MTpoMILIomaaku BC-1, BC-2 no



BHYTPUIUIOIIAJOYHBIM KAaHAU3ALHUOHHBIM CETSM OTBOJATCS B KaHAIW3ALHOHHYIO
HACOCHYIO CTAHIHUIO, PACIOJIOKEHHYIO B PallOHE BCIIOMOTATEJIbHOW TUIOLIANKA U
BMECTE C XO35MCTBEHHO-OBITOBBIMUA CTOYHBIMU BOJIAMH O0OBEKTOB OCHOBHOM

IUIOITAAKHU IICPECKAYUBAOTCA HA OYHCTHBIC COOPYKCHHUA X03(1)€K8,JII>HOI‘/’I
KaHaJIn3allu1 Tannaxckoro IIPOMBIIIJIICHHOT'O paﬁOHa JJIA TTOJIHOM OMOJIOTHYECKOM
OYUCTKH.

Bce maxTtHbIE BOJIblI PYAHHUKA IIOCTYIIAKOT B BOI[OC60pHI/IKI/I IJ1aBHOU

BOJIOOTJIMBHOM YCTaHOBKH, PACIOJIOKEHHON Ha OCHOBHOM IIJIOIIAKE OTKATOYHOTO
rop. —800 M. B BogocOopHUKaX MIAXTHBIE BOJABI OCBETISIOTCS IyTEM OCAKICHUS
OT BpPEIHBIX MPUMECEH, KOTOPhIE MPU 3aYUCTKE BOJIOCOOPHHUKOB 3arpykaroTcsi B
BaroHbI, BBIIAIOTCS HA TTOBEPXHOCTh U HANIPABIISIOTCS B TOpHBIC OTBabL. [IlaxTHBIE
BOJIbI, BBIJABAEMbI€ HA IOBEPXHOCTh, IOCTYIMAIOT B OUYHUCTHBIE COOPYKCHUS
TanHaxckoro mpompaiioHa U MOCJI€ OYUCTKU HCHOJIB3YIOTCS B 3aMKHYTOM ITUKJIE
TOPHO-000TaTUTEIHLHOTO MTPOU3BOCTBA JIJIsl IPUTOTOBJICHUS 3aKJIAJOUYHBIX CMecei
Ha [13K, pactBopoB Ha OD u T.x1.

6.10.3 Meponpusdtus 00 NOPEAOTBPALICHUIO 3arpsA3HCHUS  3E€MHOMU
MOBEPXHOCTHU
[Topona OT MPOXOJKU TOPHBIX BBIPAOOTOK BBIACTCS HAa MOBEPXHOCTh. Ha

MMOBEPXHOCTH MOPOJa CKIAAUPYETCS B MOPOJHBIX OTBAJax, PACHOJIOKEHHBIX HA
CHeIUMaIbHO OTBEIEHHBIX ydacTKax BOMM3m mpomuiomanku BC-1, BC-2, BC-3,
BC-4. B BblmaBaeMOoll Ha TIOBEPXHOCTh TMOPOJE€ BPEOHBIX IpPUMECEH He
collepkuTcs. B cBsi3M ¢ OTpabOTKOM MEAUCTBIX PYJ CUCTEMAaMH C 3aKJIaJKOU
BBIPAOOTAHHOTO MPOCTPAHCTBA TPH TMPOCENAHWM HAJETAIONIMX Ha 3aKJIaI0YHbIN
MacCHB MOPOJI, MPOrud MOBEPXHOCTU 00pa3yeTCs MIIABHBIM, 0€3 pa3phbIBOB 3eMHOM
TOJIIA M HE OKAKET BPEAHOTO BIUSHUS HA CYIIECTBYIOUIMA MPUPOIHBIN
nanamadT 3eMeJIbHOTO OTBOJIa PyAHHUKA.

6.104 Bo3menienue Bpela, MIPUYUHEHHOTO DKOJIOTUYECKUM
MpaBOHAPYIICHUEM
[Ipennpusrtus, yupexaeHus, OpraHu3aluy U rpaxjaaHe, MPUYMHUBIINE BPE.l

OKpYKaroUIeld MPUPOAHOM CpeAE, 3A0POBBI0 U UMYLIECTBY I'Pa)KJ1aH, HAPOJHOMY
XO3SIMCTBY ~ 3arpsi3HEHHEM  OKPYXKAlOIIEed  OPUPOJHOM  Cpenbl, MOpUEH,
YHAUTOKEHUEM, MTOBPEKICHUEM, HEPAIMOHAIBHBIM HCIOJb30BAHUEM TPUPOIHBIX
pPECYpPCOB, pa3pyLIEHUEM €CTECTBEHHBIX HKOJIOTUYECKUX CHUCTEM U JAPYTUMU
HKOJIOTUYECKUMH MPABOHAPYIISHUSIMHU, 00s13aHBl BO3MECTUTH €T0 B IMOJHOM

00beMe B COOTBETCTBUH C ﬂCfICTBYIOIHHM 3aKOHOAAaTCIbCTBOM.



HOpHI[OK BO3MCIICHUA Bpcia, INPUYIUHCHHOTI'O IKOJIOTUYCCKUM
MIpaBOHAPYIICHUEM:

1. BosmelieHve Bpeaa, NPUYUHEHHOro OKpYyXawowen npupoaHON
cpefe B pesynbTaTe 3KOMOrMyeckoro rnpaBOHApPYLUEeHUs, NPOU3BOAUTCS
nobpoBonbHO NMBO NO  pelleHuto cyda wunu apbutpaxHoro cyda B
COOTBETCTBUU C YTBEPXOAEHHbIMW B YCTAHOBJIEHHOM MOpSAKe Takcamn U
MeTOoAMKaMM ucuymcrieHnsa pasmepa yuwepba, a npy Mx OTCYTCTBUMM - MO
dakTU4eckMMm 3atpaTtamM Ha BOCCTAHOBMIEHME HapyLUEHHOro COCTOSIHUS
OKpy>KatoLen NpupoaHon cpedbl C y4eTOM MOHECEHHbIX YObITKOB, B TOM
yncne ynyLeHHON BbIrogbl.

2. Cymmbl yuepba, B3bICKMBAeMble MO peleHuo cyga wunu
apOuTpaXxHOro cyaa, BO3MeLaTCa noTeprnesLllen CTOpoHe (rpaKaaHuHy,
NpeanpuaTuIoO, Y4YpexgeHuto, opraHuvsauun) ana npuHAaTAS  Mep  no
BOCCTAHOBJIEHMIO MOTEPL B OKpYKatoLLEemn

npupogHoM cpefe nmMbo nepeyunucnsrTca B rOCyAapCTBEHHbIV
aKonormyeckmn ¢oHA, ecnu NpupoaHbid OBBEKT, KOTOPOMY MPUYMHEH
Bpen, HaxoauTtcsa B 06LeM Nonb3oBaHUM.

3. lpn HannumMm HeCKOSbKUX NpuUYuMHUTENEen Bpeda B3blCKaHWe
NpoOn3BOAMTCSA B COOTBETCTBUM C A0SIEN KaXO0ro B NpUYNHEHUN Bpeaa, B
TOM YUCIEe C U3bICKaTENbCKNX, MPOEKTHbIX, CTPOUTESbHbIX OpraHu3auuin.

4. C cornacmsa CTOpOH MO peLleHnto cyda unu apbutpaxHoro cyga
Bped MOXeT ObiTb BO3MELLEH B HAType MyTEM BO3SIOXEHUS HA OTBETYMKA
00513aHHOCTM MO BOCCTAHOBIIEHMIO OKpYXKatoLlen MNpupoaHOW cpedbl 3a
CYEeT ero cun n cpeacTs.

MpeaonpuaTtus, ydypexneHusi, opraHusauum, 0esTenbHOCTb KOTOPbIX
CBsi3aHa C [MOBbLIWEHHOMW OMACHOCTBb N9 OKpyXallwen npupoaHou
cpenbl, 06s13aHbI BO3MECTUTb MPUYUHEHHBIN UMW Bped OKpyXalLen
NPUPOOHON cpefe U 340POBbLI0 YerioBeka B COOTBETCTBUN CO cTaTben 454
["paxkgaHckoro kogekca PO.

7. OPTAHM3ALIUA ITPOM3BOJICTBA 1 SKOHOMMUKHA
7.1 OCHOBHBIE MTOKA3ATENH 110 PYJHUKY

Tabmuma 7.1 — Ilokazarenu o pyIHUKY

Ilokazarennb 3HaueHne

BbanancosBble 3ammachl, MiIH. T 83,7

ITorepu, mpoir 3




Koyin4ecTBO OYMCTHBIX YYaCTKOB, INIT. 2

Harpy3ka Ha y4acTku, ThIC. T:

CyTOYHas, T 3750

MecsTYHast, MJTH.T 1125

['otoBast npOU3BOAUTENBHOCTD, MIIH. T 2,7

CtouMOoCTh pyasl, pyo./T 3500

7.2 TInanupoBaHue pexxuma 1 OpraHu3aluu padoThl pyTHUKA

Pexxum paboThl pyaHMKAa OPUHUMAEM MO 0a30BOMY MPEANPUATHIO —
HETIPEPHIBHBIMN.

Jlns pabouero:

MECSIYHBIN — 22 pabouuX JHS;

HeneabHbI — 5+1+1: mare 1gHeW pabouwmx,
CKOJIB3A11EeMY TpaduKy

[TpoaomKUTENBHOCTh CMEHBI 7 Haca.

[TpopomxuTenbHOCTh OTITyCKa 80 KaJICHIAPHBIX JHEH.
Tabnuua 7.2 — bananc pabodero BpeMeHH

ABa BBIXOJHBIX, IIO

koa(durmeHT cnrcoyHoro cocrana 1,53
CocraB Tpyasuuxcs pyJHUKa MPEICTaBICH B Ta0biuie 7.3

Pexum
[TokazaTenu paboThI
HenpepriBHbIii
Kanennapuslii poH1 BpeMeHHU, THU 365
Ko1-BO BBIXOIHBIX JTHEN 92
HomuHanbHbIN QOHT BpEMEHHU, THU 273
HeBpIx0o1bI MO TpUYHMHAM, 95
B T.4.:
OTITYCK 80
00JIe3Hb 15
OddexTuBHBIN QOHT BpeMEHU:
JTHA 178
Jackl 1281,6
Koadduiment cnrucounoro cocraa 1,53
DOddextuBHbId  (oOHA pabodero BpeMeHH cocTaBWiI 178  mgHEH;
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