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BBEJAEHUE

B numioMHOM TpOeKTe pacCMOTPEHBbI BOMPOCH  Pa3pabOTKH  OypOyroJbHOTO
MECTOPOXKICHHs B moJie pa3pes3a «HazapoBckuiiy.

[leapi0 TaHHOTO JTUIJIOMHOTO MPOEKTA SIBISICTCS BHEIPEHUE IUKIWNYHO-TIOTOYHOU
TEXHOJIOTMH B noJie pa3pesa Hazaposckuii.

B xome cocraBineHHs NpoekTa ObUIM H3YYEHBl TEOJIOTMUECKHE OCOOEHHOCTH
MECTOPOXKIACHHS, OINPEACIIEHBl TEXHOJIOTMYECKUE NapaMeTpbl UKIUYHO-IIOTOYHON
TEXHOJIOTHUH, PACCUUTAHbl MapaMeTpbl KOHBEWEpPHON JIMHUH, MPOU3BOAUTEIBHOCTh
BBIEMOYHO-TIOTPY30YHOTO  KOMIUIEKCA, OMNPEAENEHO MHUHUMAIbHO  3(dexTuBHOE
paccTosiHuEe TPAHCHIOPTHUPOBAHUS, a TAKXKE, OMUCaHa METOJMKA OTBAJIO0Opa30BaHUS C
IPUJIAraloIIMMU K Hell rpauuecKUMH MaTepralaMu.

B KoHIle IUIMIOMHOrO MPOEKTa MPOU3BEJCHO CPABHEHUE TEXHUKO-IKOHOMHUYECKHUX
MoKa3aTeJIen.

Juct
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1 OBIIIAA YACTD

VYyacTtku «AUMHCKUN» U «UyIbIMCKUI» SIBISIOTCS COCTABHOM YacThio (uivaa
OAO «CY3K-KpacHosipck» «Pa3zpe3 «Hazaposckuit» HazapoBckoro OypoyroibHOro
MECTOPOXKICHHUS.

B apmuHucTpaTMBHOM OTHOLIEHHH pa3pe3 «HazapoBckuil» pacronokeH B
Hazaposckom  parione Kpacnosipckoro  kpass  Poccuiickoii  ®enepaiuu U
HETMOCPEJCTBEHHO MPUMBIKAET C 3amaja K ropojckoit uepre r. Hazapoo. B 36 kM mo
JKEJIE3HOU J10pore K ceBepy OT r. HazapoBo pacnoioKeH KPYIHBIN KEJIE3HOAOPOKHBIN U
MPOMBIILICHHBIN y3€1 - T. AUMHCK, a B 256 KM - KpaeBoi leHTp . KpacHospck.

bimxalimmmy HaceleHHBIMM ITYHKTaMH ABJSAIOTCS cena JlopoxoBo, Adnrar,
Yepnpiip u  gpyrue. BocroyHee ywacTka «AYMHCKMI» M CEBEpPHEE ydaCTKa
«HynbIMCKUI» HAXOIUTCS TTOC. be3bIMSIHHHBIM.

B »’KkOHOMHMYECKOM  OTHONIIEHWW paloOH  SIBISETCA  MPOMBIIUJIEHHO -
CEILCKOXO3SIICTBEHHBIM, T'yCTOHACEJICHHBIM. B OKpPECTHOCTAX M HEMOCPEICTBEHHO B
ropone HaszapoBo aelcTBytoT yroyibHbIM paspe3 “Haszaposckuii”, Hazaposckas ['POC,
3aBOJI METAJUIOKOHCTPYKIIUHU, 3aBOJ| KeJIe300€TOHHBIX W3JIETUH, MOJIOYHO-KOHCEPBHBIN
KoMOUMHaT, 3aBoj; “CenbMai” U psif APYTUX NpeaAnpuatuil. B paiioHe mmpoko pa3BUTO
CEIbCKOE XO3SIUCTBO, MMEIOTCS KPYIHBIE 3€pPHO - U MSICOMOJIOYHBIE XO3SIICTBA.
OcHOBHasi 4YacTh IUIOIIAAM, HaMe4yaeMOW K pa3paboTKe, IO COIVIACOBAHUIO C
3€MJICTIONB30BATEIIEM  MCHOJB3YETCS  TPYIAUIMMHUCA pa3pe3a JJid MOCaAKu H
BBIpAIIUBaHUS KapTOodes.

FOro-Bocrounee yuactka “AdvHCKUNA’, B 6,5 KM, HAXOAUTCA KEIEC3HOAOPOKHAS
craniusa HaszapoBo, a BHOJb CEBEpPO-3aMaJHOM TPAHULBI Y4YaCTKA MPOXOJUT
aBTOMAarucTpaib AYMHCK - YXKyp.

DOHeprocHaOxeHue pailoHa ocyuaiecTBiasiercss ot  Hazaposckoiri I['POC,
BOJOCHA0XEHUE - U3 peKu UyIbIM.

Tepputopuss HazapoBckoro OypOyroJbHOTO MECTOPOXACHHS TPEACTABISET
coboii Cc1abOBCXOIMJICHHYIO PaBHUHY. AOCOJIOTHBIE OTMETKH IMOBEPXHOCTH TUIOLIATU
MPOEKTUPYyeMO K oTpaboTke Kosnedmores oT 270 1o 310 m.

I'upporpaduueckass cerb pailoHa mnpezactaBieHa pexkamu Yymibsim, Cepex u
AnansiMka. Kpome 3T0oro B pailoHe MECTOPOXKIEHUS MMEIOTCS 00Jee MEJKHE PEeUYKH -
JluctBsiHka W pyubu be3pIMsHHBIA U bepe3oBhIl - MPUTOKUA P. ANAJbIMKa U PYy4YbH
bproxanoBka u EnpHUK - TpUTOKU peku HymbiM.

Knumar paiioHa pe3KOKOHTHHEHTAIbHBIA. AOCONIOTHAS MUHUMAJIbHAS TEMIIepaTypa
Bo3nyxa muHyc 60°C, maxcumanwsHas mioc 39°C. Cpennsisi temmeparypa Haunbosee
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XOJIOMHOW  mATHUAHEBKH  oOecrieueHHOCTRIO  0.98  cocraBmser wmuHyc 46°C,
00€eCIeYeHHOCThIO

0.92 - wmunyc 41°C, nanbonee XOJIOJHBIX CYTOK COOTBETCTBeHHO MUHYC 49°C m
munyc 45°C. TlponomxuTenbHOCTh MEpUoa CO CPEHE CYTOYHBIMU TeMIlepaTypamMu
Huxe 0°C cocraBnsier 178 cyrok. CpenHsisi IpoJ0KUTEILHOCTh O€3MOPO3HOIO Mepruoa
coctaBigeT 102 nus, HanOonpmasa 143 gus.

Pacnpenenenne cpenHux TeMIlepaTyp BO3AyXa M OCAJKOB II0 Mecsiam
npuBesieHo B Tabnuna 1.1.

B pailoHe rocnioICTBYIOT BETPHI 3allaIHOTO U F0r0-3ala Horo HanpasiieHui. ['oioBoe
KOJIM4YecTBO ocaakoB B I.Hazaposo 405 mm. Haubosnpiee konuuectBo (10 50%) ocagkoB
BbIMailaeT B JieTHUM mnepuon. [lo manHbM MeteocTaniuu r.HazapoBo MakcumalibHas
MecCsYHasi CyMMma OcaakoB JeTHero nepuoga coctasisger 0,109 M, aOCoOMOTHBIN
CYTOUYHBIH MakCUMyM ocaikoB 5% obOecneueHHocTH coctaisier 0,085M, MHOTOJIETHSIS
HOpMa 3aracoB BJIard B CHeTe 3a 12 CyTOK MHTEHCUBHOTO cHeroTtassHus coctasiser 0,078
M.

CpenHero10Boe KOJUIECTBO 0CAIKOB cocTaBisgeT 468MmM, B Terutbiii iepuox (IV-X) -
366MM, B xomoaubnid iepuo (XI-111) — 102mm.

[IpeobaaronuMu BETpamMu pailoHa B 3MMHUN niepuo/] (1ekadpb-(heBpaib) sIBISIOTCS
BETPHl IOr0-3aMaJIHOTO HampaBJeHUs CcO cpeaHeld ckopocteio 4,5-4,7 wm/c, npu
HauOosbLen 24 M/c, mpu nopsiBax 10 29 m/c.

B netHuil mepuojn (MIOHB-aBrycT) MpeoOIaJarolIMMH BETPAMH SIBISIOTCS BETPBI
3amajHOTO HaIpaBJICHUs! cO cpeaHel ckopocthio 3,1-3,9 m/c, npu Hanbonbmen 20 m/c,
IpU MOpBIBaxX 710 28 M/c.

['myOuHa npomep3aHusi OBl HA OTKPBITOM MECTHOCTH cocTaBisieT 2,0-2,2 m.

Tabmuua 1.1 - Pacnpenenenue cpeAHUX TeMIIEpaTyp BO3AyXa U OCAJKOB IO MecsALaM
MO JTaHHBIM METEOCTaHIIMU AUYMHCK

HaumeHoBaHue CpeaHe-
Mecaubl
rofos.
1 2 3 4 5 6 7 8 9 10 11 12
:s;v‘ﬂ”epawpa’ -19,8| -16,6| -10,4| 0,3 | 8,3 |15,3| 18,2 14,9 8,6| 0,3 |-10,6(-17,60 -0,7
Ocagku, mm 13 8 8 21| 42| 63| 84 | 72| 46| 25| 21| 17 420

Yucio mHEH B TOAY CO CHEXHBIM TMOKPOBOM cocTaBiisier 174 mus. HambGombimas
BBICOTA CHEXKHOI'O TTOKpoBa 61cm.

HopmatuBHas riryOrHa C€30HHOTO MMPOMEP3aHUs COCTABIISIET 2,75 M.
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2 TEOJIO'NYECKASA YACTDH
2.1 CrpaTturpadus

HazapoBckoe 0ypoyrosibHOE MECTOPOKACHHUE SIBISIETCS CEBEPO — BOCTOYHOM YaCThIO
bepeszoBcko — HazapoBCKOro yriieHOCHOTO pailoHa, PacIiojl0KEHHOTO B 3aI1aIHON 4acTH
Kancko-A4nHCKOT0 yrojibHOTO OacceiiHa, v MpecTaBisieT cO00H aCUMMETPUYHYIO
OpaxMCUHKIMHAIBHYIO CKIIAJKY, BRITSHYTYIO B cyOmupoTHOM HanpasiieHuu (Kocapes
B.B u ap. 1987r) .

Cornacno CupuukoBy E.B (CusunkoB E.B u ap. 1996r), Hazaposckoe
MECTOPOKIACHHUE CII0KEHO CICAYIOMNUMH KOMIUIEKCAMU CTPATH(PUITUPOBAHHBIX TIOPO/I.

Kamennoyeonvnas cucmema (C) Cpeonuii omoen (Cy)
Munycunckas ceuma (C,ms)

CBuTa cl0KeHa HE3aKOHOMEPHO TIePECIanBaIOIIUMHUCS CEPHIMHU, CBETIIO — CEPBIMU
U3BECTHSKAMH, IOJIOMUTAMU C TIPOCITIOSIMU QJIEBPOJIMTOB U MecyaHukoB. OO01ias
MoIHOCTh 0KoJ10 50 M. (CuBunkoB E.B u nip. 1996r)

FOpckas cucmema (J)
Huoicnuti omoen (Jy)
Maxaposckas ceuma (J1mK)

FOpckue omnoorcenus, 3anerarpliye Ha pa3MbITON TOBEPXHOCTH JIEBOHA — KapOOHa,
MEPEKPHITHl HAHOCAMHU YE€TBEPTUUHOIO Bo3pacTa. KOpckrne KOHTHHEHTAIbHbBIE OTIIOKEHHUS
pa3zeNsoTCA Ha IBE CBUTHI: MAKAPOBCKYIO U UTATCKYIO.

OTHOXEHUS MAKAPOBCKOU UMbl CAAraroT Kpblibs HazapoBckoil cuHknHanu. OHu
MPEJCTaBIICHBI CEPHIMU, TEMHO — CEPbIMU NMECUAHUKAMHU, AJICBPOJIUTAMH, PEKE IJIACTaAMHU
U JIMH3aMu Oyporo yriisl, MpUypOUYCHHBIMHU K BEpXHEU YyacTu paspe3a CBUTHL. B ocHOBaHUU
CBUTBI BCTPEUAIOTCS TPABEIUTHI M KOHIJIOMEPAThl. MOITHOCTH CBUTHI B MpEIEIax
MecTopoxaeHust usmensercs ot 70 no 250 M, npu cpeanen — 74 M.

Cpeonuii omoen (Jo)
Hmamckas ceuma (J5it)

OTHOXEHUS UMamcKou c8umbul COTJIACHO MEPEKPHIBAIOT MTOPOAbI MAKAPOBCKOM CBUTHI
U SIBJISIFOTCSI OCHOBHOM yTJIEeHOCHOM ToJet Ha HazapoBckoMm MecTopoxaeHuu. OO0ras
MOIIHOCTh UTATCKOM CBUTHI B nipeaenax HazapoBckoro mecropoxaenus pasaa 300-350 m.
[To TMTOJIOrMYECKOMY COCTaBY U CTEIEHH YIJI€ — HACBIIIEHHOCTH CBUTA MOAPA3AEIAETCA
Ha JIBE TIOJICBUTHI: HUKHIOI 0€3yTOJIbHYIO U BEPXHIOIO YTOJIBHYIO.
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besyeonvnasn nooceuma (J,ity) momuocteio 100-150 M mpencraBieHa B OCHOBHOM
Pa3HO3EPHUCTHIMU OJMMUKTOBBIMU CIA0BIMU MTECYAHUKAMH CEPOTO 1[BETA HA TJIMHUCTOM
LIEMEHTE.

Bepxusisi yenenocnas nooceuma (Joity) 3aHIMaeT TOMUHUPYIOIIEE TOJOKCHUE Ha
MeCTOpOXAeHUU. MomHOCTh MoIcBUTHI 0k0JI0 200 M. OHa ciiokeHa caadbIMu
NEeCYaHUKaAMHU, aJIEBPOJIUTAMHU, PEXKE apTWLITUTaMU, BMEIIAIOMKUMU 10 10 yroibHbIX
IJIACTOB PA3JIMYHON MOIIHOCTH, BKIIFOYas IIIAcT « MOIIHBIN» — OCHOBHOM
MIPOMBIILICHHBIN IUT1acT. HUKHSSA rpaHuia mOACBUTHI TPOXOAUT MO KOHTAKTY
aJIEBPOJIUTOB C MECYUAHUKAMMU, 3aJICTAIOIIMMU B ITOYBE HUYKHETO YroyibHOro miacta VII.
BepxHsis 4acTh NOACBUTHI — KPOBJIS I1acTa «MOIIIHOT0» — CI0KE€Ha, B OCHOBHOM,
JKEJITOBATO — CEPBIMU U CEPBIMU MECUaHNKAMH Ha TJIMHUCTOM LieMeHTe. Cpenu
MECYUAHUKOB 3QJIETAIOT AIIEBPOJIUTHI, PEKE apTHILINTHL. [ TMHUCTBIE PAa3HOCTH MTOPO]
IIPUYPOYEHBI K TOPU30HTAM 3aJIETAHHS MAaJOMOIIHBIX BEPXHUX YTOJbHBIX IU1acToB [' u I,
HMMEIOIINX HE3HAYUTEIBHOE TUIOMIAHOE pacnpocTpanenue. Hmke mnacta « MOIIHbBIN
3aJIeraloT cepble Pa3HO3EPHUCTHIC MECUAHUKH Ha CTA00M TIIMHUCTOM LIEMEHTE,
aJIEBPOJIUTHI, APTHILIUTHI U UX YIJIUCThIE pazHOCTU. Cpeld BMENIAOIINX TOPO/I IJ1acTa
«MoIIHBIH» HAXOAATCs Takke yroyibHbIe miacTsl 11 — VII.

Yemeepmuunas cucmema (Qyy)

KOpckue 0T10KeHNsI TOBCEMECTHO MEPEKPHITHI AJLTIOBUATIBHO — JIETFOBUAIBHBIMU
OTJIOKEHUSAMHU YETBEPTUYHOIO BO3pacTa. MOIIHOCTh YETBEPTUYHBIX OTJI0KEHUN HA
MecTopoxaeHuu umensiercs ot 0,5 1o 45 m. [Ipu 3TOM MakcuMalibHasi MOITHOCTh
OTJIOKEHHM HAOJII0JaeTCs B TTOMMAaX peK.

CpenHsst MOIHOCTh HAaHOCOB 15,8 M. UeTBepTUUHBIE OTIIOKEHUS MTPEACTABICHBI
OO0JIbIIIeH YaCThIO CYTJIMHKAMU, MOIITHOCTh KOTOPBIX U3MEHsIeTcs oT 1,5 10 28 M, npu
cpennent 11,7 m. Pexxe HaHOCHI IPEACTABIIEHBI CYNIECAMH, IIECKAMU, a B TIOMMax peK
IIECKaMH C rajJCYHUKAMM.

B 3a000ueHHBIX JIorax peuek bproxaHoBka u A1aJIbIM BCTPEUAIOTCS UIIBI U
TOphSHUKHA. MOITHOCTD UJI0B U MIIMCTBHIX CYTVIMHKOB Ha AYMHCKOM Y4acCTKE U3MEHSETCS B
npenenax 0,4-16,4 M, ipu cpeaneit — 6,1 m.

2.2 TeKTOHUKA

B ctpyktypHoM oTHomenun Hazaposckoe mectopoxaeHue (o Kocapes B.B u np.
1987r, CuBuukoB B.E u np. 1996r, Cunbukosckuii B.H u np. 2006r) npuypoyeHo
BOCTOYHOW YaCTH OJITHOMMEHHOW BIIAJWHBI, SIBIISIFOIIENUCS COCTABHOM YaCThIO
MUHYCHHCKOT'O MEXXTOPHOTO TIporuoa.

B 1oro —BoctrouHoi yactu HazapoBckas BliaiiHa OCI0KHEHA aHTUKJIMHAJIBHBIM
MOAHSATHEM CYOUTUPOTHOTO IPOCTUPAHUS — AHTPOIIOBCKUM BaJl, pa3AeIsIONIUNA BOAAUHY
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Ha HECKOJIBKO OTJIEIBHBIX MYJIbJ, K KOTOPBIM IPUYPOUEHBI CIEIYIOLINE
OypoyroabsHble MecTopoxkieHus: I nsaenckoe, Cepexckoe, Hazaposckoe.

B 3amapgnon yactu HazapoBckou BriaguHbl yepe3 EJIbHUKOBCKOE MOIHATHE
BBIJIEIISIETCS KpyNHasi bepe3oBcKasi CHHKIMHAIb, BBITSIHYTas BAOJb F0)KHOTO CKJIOHA
BOCTOYHOTO XpeOTa Apra. K 310l acCUMETpUYHON CUHKIIMHAIIM IPUYPOUYEHO KPYITHOE
Mectopoxaenue bepesorckoe. FOxuoe kpbuio HazapoBckoit mynbbl iosoroe (3-10°),
ceBepHOe KkpyToe (20-50°).

Ha ¢one o01iero cnokoiHOro norpy>KeHus 10AKHOTO KpblIa BBIIEISIOTCS MEJIKUE
CKJIaJIKH, CO3aroIIne ci1ab0BOJHUCTBIN XapakTep 3ajieranus nopoa. uorna, Ha one
CIOKOMHOTO 3aJIETaHMsI IOPOJ], BCTPEUAIOTCSI HEOOJIBIINE 10 IUIOMAAN TEKTOHUYECKHE
HapyILIEHUs TUIA JUATTMPOBBIX KyNoJoB. [Ipu 3ToM amIumMTya NoJHATHS IIACTOB
nocturaet A0 S0m. IIpumMepom MOTYT CiyKUTh IOAHATHE B parioHe 03.UepToBO Ha

oTpa0OTaHHOM TLIOIIAAM pa3pe3a "HazapoBckuil", a Takke MOJHITUHE B pallOHE MTUKETOB

11-11+50 B pa3pe3Hoii TpaHiiee yuacTka "AunHckuii”. Ha yka3aHHBIX ydacTKax
OCHOBHOM I1aCT MOILHBIN OKa3aJICs PUIIOJHAT U CMBIT B IIOCIIEIYIOLIEE BPEMSI.

YacTo pazMep 3TUX NOJHIATUH B IU1aHe HaxoauTcA B npenenax 50-150 m, a moatomy

OHM HE YJIaBJIIMBAIOTCS MIPU Pa3BeAOUYHOM ceTh CKBaKHUH 250 X 250 M.
2.3 XapakTepuCTHKA YIOJbHBIX IJIACTOB
OCHOBHBIM pabOYUM YTOJIBHBIM IJIACTOM 3amaHoi yactu HazapoBckoro
MECTOPOXKICHUS SBJISIETCS MJ1aCT MONTHBIM,

3ajieraHue TUIacTa Mojoroe, yribl majieHust KoJIeOIoTest OT 2° B F0KHOM YacTH
MectopoxaeHus 1o 8° Ha ceBepe u 10° Ha ceBepo — BocToke. [imact xapakrepusyercs
YCTOMYMBBIMU 10 TIJIOMIAIA U pa3pe3y MoKazaTeIsIMU 10 MOIITHOCTH U KaueCTBY YIJIS.

KoHTakThl n1acToB Y1 € BMCIIAOMIMMU ITOpOoAaMH YC€TKUC, KOHTPACTHLBIC, JIOKHAA

KpOBJIA U I0YBA OTCYTCTBYIOT. [lmacT MomHbIi pacripocTpaHeH Ha BCEM TUIOIAIN
HEIPEPBIBHO. 30H T€HETUYECKOT0 BBIKIIMHUBAHUS IJ1ACTA U 3aMELIEHUS €r0 IIyCThIMU
IIOPOJIaMU MPAKTUYECKHU HET. B 30HaX BBIXOJO0B IIJIACTa 10 HAHOCHI HA FOI'€ U F0r0 —
3armajie pacpoCTpaHeHbl OKUCIEHHBIE (CaXKUCTHIC) YTIIH.

VYraum mmacta MOIIHOTO OTHOCSTCS K TEXHOJOoTUUecKou rpynme b2, o6imanaror
YCTOMYMBBIMU MOKA3aTEIIMHU KaueCTBa, YHEPTEeTUUECKUMH U TEXHOJOTUUECKUMHU
CBOMCTBaMH, OOIIIMM HAIIPaBJICHUEM UX MCIOJIb30BaHUS (PHEPTETUKA).

BuytpenHee ctpoenue miacta MomHsi ycroiunsoe. [TopoaHbie pociou, eciyu OHA

MPUCYTCTBYIOT, UMEIOT HEOOJIBIIYIO MOITHOCTh U HUTJE HE PACUICIUISIIOT IJ1acT Ha
OTJZIEJIbHBIE IIJIACTHI.
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[InuKaTUBHAs TEKTOHMKA MaJOAMIUIUTYAHAS, U CO3/1a€T TOJIBKO MOJOTOBOJIHUCTHIN
XapakTep penbeda NoUBbl U KPOBJIM YTOJIBHOTO Tu1acTa. Pa3phIBoB 1iacTa He
YCTaHOBJICHO.

B 1enom MecTopoKIeHHE UMEET ITPOCTOE T€0JIOTNYECKOE CTPOEHUE U OTHECEHO K |-
TPyIIIE 1O CIOKHOCTH F€0JIOTHYECKOTO CTPOSHUs B COOTBETCTBUH ¢ «Kiaccuduxarueit
3a11acoOB MECTOPOKIEHUN U IPOTHO3HBIX PECYPCOB MOJIE3HBIX HCKONIAEMBIX).

Ha mectopoxaeHnu B BEpXHEN yroJbHOM NOACBUTE I TATCKOWM CBUTHI
reoJIoropa3BeJOYHbIMU paboTaMu BbIsIBIIEHO 10 yroJibHBIX IJIACTOB.

N3 Hux IMPOMBIIIJICHHOC 3HAYCHNUC UMCCT TOJIBKO ILJIACT MOHIHBIfI, 3anerafoumﬁ B
BGpXHCﬁ 9aCTH IOACBHTEI.

[Tnact MomrHbIi uMeeT MyJIb000pa3Hoe 3ajeranue. B 1oxHOM yacTu
MECTOPOXKICHUS 3aJIETaHKE MJIACTa MOJI0T0e ¢ HEOOIbIIUM ([0 2°) MajieHHeM Ha CeBep, B
CEBEPHOM YaCTH IUIACT MOTPYKAETCA HA 10T O] yTriiamu 3-8°, B CEBEPO — BOCTOYHOM 4acTH
yrou nmaaenus pocruraetr 10°. CtpoeHue minacta B OCHOBHOM NpocToe. Paciiennenue
IJ1aCTa XapaKTePHO Ha BBIXOJIAX €ro IMOJl HAHOCKI. B r0kHOM yacT yyacTka UylnbIMCKUA, B
30HE BBIXOJOB IJIaCTa MO/ HAHOCHI, BBISBJICH OPOAHBIN MPOCIOEK, MPEICTaBICHHBIH
aJIEBPOJINTOM WJIN YTIIUCTBHIM AJIEBPOJIUTOM. MOIIHOCTh HOPOJHOTO MPOCIOKKA
n3mensercsd ot 0,2 1o 0,4 M.

B 105kHO# 1 10T0 — 3an1aTHOM YacTSAX MECTOPOKICHUS PA3BUTHI OKUCIICHHBIC
(cakuCThIC) YU, MPUYPOUYCHHBIE K 30HE BHIXOAOB I1acTa MOIIIHOTO MOJT HAHOCHI.
MontHOCTh CaX)uCThIX YIiieH 31ech konebsercs ot 0,2 1o 7,1 M, cpeansis — 1,6 m.
['myOuHa 1 mionaab pa3BUTHS CAKUCTBIX YIJIEH 3aBUCUT OT pelibeda MOBEPXHOCTH,
YPOBHSI TOA3EMHBIX BOJI, TUTOJOTHUYECKOTO COCTAaBa MOKPHIBAIOIINX MTOPOI.

B npenenax 3anagHoM 4acTh MECTOPOXKACHHUS NI1aCT MOIIHBIN U3MEHSAETCS 110
MOIIHOCTH OT BBIXOJIOB IIJIACTa MO/ HAHOCHI M0 NepU(PepruitHON YaCTH MECTOPOXKIECHUS K
ueHtpy ot 0,2 1o 15-16 m, B peakux ciaydaax — a0 22,1 m.

['myOuHa 3aneranus KpoBJu Ijiacta usmensercs ot 19,2 no 83,9 m, yBennMunBasch OT
BBIXOJIOB IIACTA MO HAHOCHI, K IIEHTPY MECTOPOKICHHUSI.

B KpOBJIC IIlTaCTa 4Yall€ BCCro 3aJiICraroT cliabnle CpCAHC3CPHUCTBIC TICCUAHUWKHU Ha
TNIMHUCTOM IEMCHTC, @ B 30HC BBIXOJIOB IIJIaCTa IMOA HAHOCHI — CYI'JIMHKHA, I'JIMHBI, IICCYAHO
— TAJICYHHUKOBBIC OTJIOXKCHUSA, HMHOIJa HWIMCTBIC CYIJIMHKU W WJIbIL. B mouBe mnacrta
3AJICTAIOT AJICBPOJINTBI, PCKC — APTHUJUIMTHI 1 UX YIJIMCTBIC PA3HOCTHU.
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Tabnuna 2.1 — ®dusznko-MexaHu4ecKue CBOMCTBa ropHbIX nopo (1o ganusiM Kocapes B.B u np. 1978r).

Vroa
Hamme Bnaxnoc | IInotHoct | IIpenen npounoctu | Ilopuc- | Ilpenen npoynoctu BHyTpeH- | Cuernuie-
HOBAHIE T1ODO Mecto oT6opa Tb, b, MIPU PACTSKCHHH, TOCTh, | IIPH CKaTUH, GCK , HETrO HHE,
poa % r/cm3 op, MIla % Mia tpenus, | C, MIla
(pO
Bcekpeimaon
Cyram | yCTYI, YUacTok | 53 g4 1,74 - 40,6 - 22 0,28
HOK AunHcKu ’ ' ' ’
IIK 18
[lecuan | Bekppimnon 027 0,8
! 7
1K Ha YCTYIL YHacToR | 18 90 1,91 - 40,21 32 0,22
TIIMHUCTOM AunHCcKH 0.72
LEMEHTE [IK 18
2,2
Hec:; an BckppiiHoit 0,1 - 2 0,21 5
WK CJIA0bIN or ACTOK
TPEIINHOBATHIN X yi, yqv 16,71 1,95 38,63 34 0,26
HAa TJIMHUCTOM HHHCKHHI 0,17 1,04
[IK 14
LIEMEHTE
M ) 050 | - |99 1,2 38
Anesp NPUTTOYBEHHON 0
YacTH, y4aCTOK 20,46 2,04 38,40 28 0,7
ot Aunmckuit [TK 0,80 2,68
29
3 098 | - |19 2,0 4,1
Yrous | IPUIIOYBEHHOU
Oypblif MapKH | YacTH, y4acTOK 15,37 1,24 - 27 1,0
2bB Aunnckuii [1IK 1,48 3,22
29
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2.4 I'uaporeosioruyecKas XapakTepucTHKa MeCTOPOK/IeHHUSA

Ha nomaau paccmarpuBaemoro mectoposxkaeHus (mo nanusim Kocapes B.B u np.
1987r) pacnipocTpaHeHbl BOJIOHOCHBIE TOPU3OHTHI, MPUYPOUYEHHBIE K TOJIIIE KOPEHHBIX
MOPO/T ¥ YETBEPTUYHBIM OTJIOKECHHUSIM.

B ruaporeonornyeckoM OTHOLIEHUH MECTOPOKICHUE TPEICTABIISAET apTe3HAHCKHUIA
Oacceiid, B KOTOPOM BBIJESIOT:

BoaoHOCHBIN TOPU30HT, CBSA3aHHBIM C YETBEPTUUYHBIMU OTJIOKCHUAMU;
Bo10oHOCHBIN TOPU30HT YTOJIBHBIN;
Bo10HOCHBIN TOPU30HT MOAYTOJIbHBIMN.

BoaoHOCHBIN TOPU30HT, MPUYPOUYEHHBIN K TOJIIE YemB8epmMUYHbIX OMA0HCEHUL HA
IJIOIIA/IA YYaCTKA, paclpOCTPaHEH HE IMMOBCEMECTHO. BOIOBMEIIAIONTUMH [TOPOIAMHU
TOPU30HTA SIBJISIFOTCS PA3HO3EPHUCTHIE MTECKHA U TPABUWHO — FaJICYHbIC OTIIOXKEHHUS C
CYTJIMHUCTBIM 3arloIHUTEIEM. MOIITHOCTh X HE3HAUUTENIbHAS U KOJIEOIEeTCs OT 2 10 5 M.

Ha paspese atu otnoxkenust MmanoBogooomibHbe. Koaddumment gunbrpanun 00b14HO
U3MeEpSETCs IeCATHIMU JOJSIMU M/CyT. B HacTosiee BpeMsi B pe3yJibTaTe BeJIeHUs TOPHBIX
paboT BOJOHOCHBIN TOPU3OHT MPAKTUUECKU CAPEHUPOBAH U HA OOBOJHEHHOCTh pa3pesa
BITUSIHUS HE OKaXeT.

Touia KOPEeHHBIX TOPOJ IO OTHOIIEHHUIO K OCHOBHOMY YTOJIBHOMY IU1aCTy MOIIHBIN
pa3zesieHa Ha 1Ba BOJOHOCHBIX TOPU30HTA: YTOJBHBIN U TIOLYTOJIbHBIMN.

VYTONBHBII BOJIOHOCHBIA TOPU30HT NOBCEMECTHO Pa3BUT Ha MJIOMIAAA MECTOPOXKICHUS U
SBJISIETCSI OCHOBHBIM BOJIOHOCHBIM T'OPU30HTOM paccMaTpUBAEMOro paiioHa. [ 'opu30HT
IPUYPOYEH B OCHOBHOM K YTOJIBHOMY IUTaCTy MOIIHBIN U K IECYaHUKaM €ro KpPOBJIH.
CymMapHasi MOIIIHOCTb BOJJOHOCHOTO TOPU30HTA U3MEHSIETCSI OT HECKOJIBKUX METPOB B
palioHe BBIX0/1a YTOJIBHOTO IUIACTA MO HAHOCKI, 10 80 M MpH €ro MorpyKeHuu K HEHTPY
MyJibJibl. [[pOHMIIaEMOCTh YrOJIBHOTO MJIaCTa 3aBUCHUT OT CTENEHHU €r0 TPEIIMHOBATOCTH.
Cpenuuii k03pduimeHT GUIbTpalu yrojabHOTO IJIacTa COCTaBIsAeT 2,7 M/CyT, OJTHAKO Ha
TUJIOLIAAM pa3pe3a BISIBICHBI JOKAIbHbIE 30HBI OBBIIIEHHON TPEUIMHOBATOCTH, T/1€
ko3 uimenT punbrpauuu gocturaer 5,1-12,1 m/cyr.

Bom1000MIsHOCTH MTECUaHUKOB, 3AJIETAONINX B KPOBJIE YTOJIBHOTO TutacTa MOIITHBIN,
HUKE BOJIOOOMIILHOCTH, XapaKTePHOU 17151 yroyibHOTO 1iacta. Koagdunuent punsrparuu
JUTSI 9TUX TIOpoJ B cpeaHeM coctasisieT 0,8-1,0 m/cyT.

B nouBe yronbHOro 1iacta HOBCEMECTHO 3aJIETAIOT CJIA00NPOHULIAEMBIE aJIEBPOJIMTHI,
peXke YIIIUCThIE apTHUIUIATHI, KOTOPBIE TOJIBKO HA OTAEIBHBIX YYaCTKAaX 3aMEILECHbI
TOHKO3E€PHUCTHIMU, TNIMNHUCTBIMU, IJIOTHBIMH NecYaHUKamMu. CpeTHss] MOIIIHOCTb 3TUX
MOPOJ COCTABIIACT 5 M, U3MEHSACH OT J0Jel MeTpa 10 15 u Oosee METPOB.
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VYpOBHU NOJI3EMHBIX BOJ 10 Hayaya BeJCHHs TOPHBIX paboT ObLIM OJIM3KU K THEBHOM
noBepxHocTu. K HacTosilieMy BpEMEHHU B CBSI3U C MHOTOJIETHEN OTpabOTKOM
MECTOPOXKJACHHUS OHU 3HAYUTEILHO CHIXKEHBI U B 30HE BBIPAOOTAaHHOTO MPOCTPAHCTBA
KOHTPOJMUPYIOTCS €ro nouBoid. Ha ocranpHOM Mtoniaan BEJIMYMHA HAIlOPOB HA MTOYBY
YTOJIBHOTO Tu1acTa MOIHbBIA U3MEHSIETCS OT NEPBBIX METPOB 110 40 M.

[ToxyronpHbBI BOJOHOCHBIM TOPU30HT Pa3BUT B PACCMATPUBAEMOM PaOHE TOBCEMECTHO
Y IPUYPOUYEH K MAJIOMOIIHBIM IUIACTaM MECYaHHUKa U YIJIEH, KOTOPbIE 3aJIeratoT Tiry0xe
rracta MoniHelii. ['OpU30HT OTAENIEH OT yrOJBbHOIO BOJOHOCHOTO TOPU30HTA
BBIJIEP>KAHHOM TOILEHN CIa00NPOHNUIIAEMBIX TIOPOJ M HA 0OBOJHEHHOCTh TOPHBIX
BbIPa0OTOK CYIIECTBEHHOTO BIUSHUS HE OKaXKeT. MOIIHOCTH MOPOA MOAYTOJIBHOTO
TOpU30HTA COCTaBIsAET 22-25 M, Ko PuimeHT GuibTpauy Mopo1 He mpeBbiaet 1,8
M/cyT. 'opu30HT HanopHBIN. BeanunHa Hamopa pacTeT 1o Mepe NOrpy>KEHHs YyTOJIbHOTO
iacta. B paiioHe BeieHUs TOPHBIX paObOT HAOP HA MOYBY YTOJIBHOTO MIacTa MOIIHBIHI
cocTasisieT oT 5 10 10 M. MakcumanbHBIM Hanlop HA MOYBY YTOJIBHOIO IUIACTA TOCTUTAET
30 M ¥ IpUYpOYEH K LEHTPATbHOW YAaCTH OTPadaTHIBAEMOTO Y4acTKa.

[TuTanre BOJOHOCHBIX TOPU30HTOB OCYIIECTBIISICTCS TJIABHBIM 00pa30M 3a CUET
UHQUIBTPAITUN aTMOCHEPHBIX OCAJKOB B 30HAX BBIXO/A MX TIO]T Y€TBEPTUIHBIC OTIOKECHHUS,
pasrpyska, paHee OTMEUaBINasCs B JOJIMHAX MECTHON TUApOTrpaduIecKoi ceTH, B
HACTOSIIEE BpEeMs ITPOU3BOIUTCS B 3HAUUTEITHPHON MEpEe B JICHCTBYIONINE YIACTKH
yrOJILHOTO pa3pesa.

[To xuMUYeCcKOMy COCTaBy BOAbI BOJOHOCHBIX TOPU30HTOB CYIIECTBEHHOIO Pa3Inyus HE
UMEIOT. BoJbl pecHbIE, ¢ HEBBLICOKON MUHEpaau3aluen, MArkue, ot ci1adomeIOYHbIX 10
CI1a0OKUCIBIX, TUAPOKAPOOHATHO — KAJIBIIUEBOTOMArHUEBOI'O COCTABA, IPUTOIHBIE IS
XO03SMCTBEHHO — IIUTHEBBIX IIEJICH.

Mecrtopoxnenue, BKiiroyasi AYMHCKUN U YyITbIMCKUI yYacTKH, IO APEHUPYEMOCTH
OoTHOcUTCSA K 1 rpynmne npocTeix: «KappepoM BCKPBIBAIOTCS MOJIYCKAJIbHBIE TOPOJIBI.
[TpuToKHM NMo13eMHBIX BOA B Kapbep He 6osiee 500 M/gac. ["opHbIe pabOTHI BHIMOJIHSIOTCS C
IIPUMEHEHUEM CPEICTB OTKPHITOTO BOAOOTIIMBA U BOAOTIOHMKAKOIINX CKBAXKUH.

2.5 3anacel yras

ITo coctostnuto Ha 01.01.2017 r, nenukoBas 4acTh IJIOIIAAU TOPHOTO OTBO/IA,
noexamas otpadotke, coctasisier 17 kv”. JIo 3TOro oHa mopaselsiach Ha 1Ba
AKCIUTYyaTAllMOHHBIX y4acTKa: AunHCckuil 1 UynsiMckuid. B coorBercTBum ¢ T3
OLICHMBAEMOE TMOJIE pa3pe3a He JACIUTCS Ha YYaCTKH, a IPEAyCMaTPUBAETCs €ro oTpadboTKa
eAMHBIM (PPOHTOM.

3amackl B OXpaHHOM 30HE MOC. be3bIMIHHBIN yUTEHBI KaK 3a0alaHCOBbIE, KOTOPbIE TOCIe
MIEPECEIICHUS JKUTEJIEN MOCEJIKa U BHECEHUSI COOTBETCTBYIOIINX N3MEHEHUH B JIMLICH3UIO,
NepeBOASTCS B OAJIaHCOBBIE B ONIEPATUBHOM MOPSIZIKE.
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[ToacyeT reosOrMuecKrx 3anacoB B rpaHUIIaX MOJIsl pa3pe3a BIMOJIHEH Ha OCHOBE
CBOJIHOTIO IJIaHA MOJICYETA 3aracoB I1aTa MOUHBIHM 10 Beel MIoMAaad MECTOPOXKICHHUS,
COCTAaBJICHHOTO TpH pa3padoTke «TOO mpoekTa NOCTOSHHBIX KOHIULIUMN. ..» U
MPEAICTABICHHOTO 3aKa3uMKOM KOHTYpa OTpaOOTKH 3aracoB ACHCTBYIOIIUM Pa3pe3oM Mo
cocrosinuio Ha 01.01.2012 r.(rmo manusiM Kocapes B.B u np. 1987r, CuBuukos B.E u ap.
1996r, YUepenorckuii B.® u ap. 2002r).

HpI/I IoACUYCTC 3a11aCOB UCIIOJIB30BaH METOA I'€COJIOTHICCKUX OJI0KOB U I[eﬁCTBYIOHIHe Ha
NpCAIPHUATHN KOHAUIWHA JJISL ITOACUCTA 3aI1aCOB.

Tabnuna 2.2 — Pacnipenenenye 0agaHCOBBIX T'€0JOTHUECKUX 3aM1acoB B ThIC. T. (10
nanubpiM Kocapes B.B u ap. 1987r).

Banancosklie B TOM YHCJIE 10 KATETOPUIM:
re0JIOTHYECKUe 3abanan-
VYyactku
3arnacsl Ha A B A+B C1 coBbl€ (A)
01.01.12r.

Bcero B rpannnax
TOPHOTO OTBOJIA

224 701 181 229| 34885 | 216 114 | 8587 73 339

B TOM YHCJI€ B TPaHHIIAX
. 73 339
CC3 noc. be3piMauHbIit

B cootBercTBUM ¢ T3 0TpaboTKa mosist pa3pesa NpeaycMaTpruBaeTCs C y4€TOM CHOCA
noc. be3piMsiHHBIA. B cBA3M € 3THUM, 00bEM I€0JIOTMYECKUX 3aI1aCOB B IPOEKTE MPUHSAT B
konmuectBe 298 040 toic. T. VI3 3TOr0 00beMa UCKITI0UAIOTCS MOTEPU B OOpTax Kapbepa y
C33 r. Hazapogo.

Pacuer IIPHUHATBIX K OTpa6OTK€ 3aIlaCOB YIJIA 110 ITIOJIIO B LICJIOM IIPHUBC/ICH B Tabi. 2.3.

Tabnuna 2.3 — Ilpunsteie k oTpaboTke 3anacs! yris (o nanueiM Kocapes B.B u ap.
1987r).

R ——— [ToTepu B 6opTax Kapbepa y [Ipunsarteie kK 0TpabOTKe
C33 r. Hazapogo, TbIC. T 3amnachl, ThIC. T
298 040 7821 290 219
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3T'OPHAA YACTD
CIIEUAJIBHAA YACTD

BHEJIPEHUE IIUKJIMYHO-MIOTOYHOMN TEXHOJIOTUU OTPABOTKHA
BCKPBIIIHBIX YCTYIIOB PA3PE3A «<HA3APOBCKUI»

3.1 CoBpeMeHHOE COCTOSIHHE TOPHBIX PadoT

B Hacrosimiee Bpemsi paboThl BeAyTCS Ha ydacTKe AUMHCKUN B JIBYX OJlOKax —
3anagnoM u BocTtouHoM. BbIBO3 yIiisi OCYIIECTBISETCS KEIE3HOJOPOKHBIM TPAHCIIOPTOM
0 JIBYM BBI€3/IHBIM TPAHILIEAM — IIEHTPAIbHON U (hJIaHTOBOM 3araiHOM.

OTpa®oOTKy BCKpBIIIM MPOU3BOJAT MO KOMOMHHPOBAHHOM cucTeMe pa3paboTku (B
cooTBeTCcTBUM ¢ Kiaccupukanueir H.B. MenbHuKoBa). /IBa BEpXHUX BCKPBILIIHBIX yCTyIa
BbICOTOM 10 12,5 M oTpabateiBator Mmexsonatamu OKI'-8u, DKI-10 ¢ BBIBO3KOH K/
TPAHCIIOPTOM BO BHYTPEHHME OTBaJIbl ydacTka YynsiMckuii. Hwxenexanryro Ttommry
BCKPBIIIM OTPa0aTHIBAIOT MO TPAHCIOPTHO-OTBAIHLHON M OECTPaHCIIOPTHON TEXHOJOTHUSIM
CO CKJIAQIUPOBaHHEM IOPOJ B BBIPAOOTAHHOM NPOCTPAHCTBE M  MOCIEIYIOUIEH
nepeskckaBaiuen. [Ipu 3ToM 1Mo TPaHCIOPTHOOTBAJIBLHOM TEXHOJIOTHMHM pa3padaThIBAIOT
ycTynn BbIcOTOM 10 36 M poTopHbIM 3KckaBaTopoM SRS(k)-4000 B kommiekce c
orBasiooOpazoBarenieM ARS(k)-8800.195. Ocraromuiics HUKHUNA BCKPBIITHOW YCTYII,
BBICOTOM 710 14 M, oTpabaThIBaIOT MO OECTPAHCIIOPTHON TexHoJoTuM napariaiHamu JDIII-
20/90 Ne19, Ne29, xoTopble TEM caMbIM BEAYT IOJATOTOBKY 3alacoB.

[lepeskckaBanuio 1MOpPOJ BO BHYTPEHHEM OTBaJie C LEIbl0  (POpMUpPOBAHUS
HeoOxoaumoro ero npoduis BenyT skckaBaropamu OII1-20/90 Nel9, DII-20/90 Ne29,
OII-15/90 Nel25, DHI-10/70 Nel3, DI-10/70 Nel32, DUI-10/70 Ne446. Hlupuna
pabounx IJIONIAJIOK Ha TPAHCIOPTHO-OTBAJIbHOW BCKphIlie coctaBiser 100-120 M, Ha
JKEJIE3HOJOPOKHOM BCKPHBIIIE Pa3rOHKA MepenoBoro ycrymna Bapeupyer ot 100 go 160 m.
Ha noOwuHbIX paboTax HCMOIB3YIOT TPAHCHOPTHYIO CHCTEMY pa3paboTku. YToib
n00bIBalOT 3KcKkaBaTopaMu DP-1250 ¢ morpy3koil B KeNe3HOJOPOKHBIC MOTYBArOHBI H
TPaHCIIOPTUPOBAHUEM JIO CT. YTOJIbHASA-2 U B PSAJOBOM BHJIE OTTPY>KAIOT MOTPEOUTEIIO —
Hazaposckoii ['POC. lanbHocTh TpancnoptupoBanus ot JI1.21.05.04.03-2021 I13. Jluct
N3m. Koa. JIuct Ne gok Iloanuce [lata ct. YrompHas-2 go I'POC cocraBnser 7,85 kM.
TpancriopTupoBaHuEe yrisg OCYUIECTBISIIOT TemioBo3amu TOM-7 B mosyBaroHax
I'PY30M0IbEMHOCTBIO 63 T.

OcHOBHBIC TIJITAHOBBIC TOPHOTEXHUYCCKHE TIOKA3aTeIu PadOTHI pa3pe3a NMPHUBEACHBI B
tabm. 3.1.

Ta6muna 3.1 — I1nan npousBoactBa OAO "CYIK-Kpacnosipck" "Pazpes

Hazaposckuit”
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2019ron

HaumenoBanue nokazarenei En. uzm.

[1nan
Jlo6b1ua yriis TBIC. T 4000
Bckpeiia, Beero: ThIC. M3 12260
B T. 4.: OecTpaHCIIOpTHAS TBIC. M3 1860
TPaHCIIOPTHO-OTBAJIbHAS TBIC. M3 7000
KEJIC3HOJOPOKHAS TBIC. M3 3660
ABTOTPAHCIIOPTHAS TBIC. M3 260
IlepeskckaBarus TBIC. M3 14900
[TnanupoBka (peKyJIbTHBAITHS) TBIC. M3 100
[Torpyska yris Ha cKJIaiax TBIC. M3 0
[Tpoune sKCKaBallMOHHBIE PAOOTHI ThIC. M3 559
[Tpuém mopoy Ha oTBase TBIC. M3 3660
3amacel, MIOATOTOBJICHHBIE 32 TIEPHO]] TBIC. T 4000

KonnyecTBO M MpOU3BOJUTENHHOCTh MMEIOIIETOCS Ha Pa3pe3e OCHOBHOI'O TOPHOTO
o0opy1oBaHUs MIPUBEICHO B Tabuie 3.2.

T36HI/II_[a 32 —  KommuectBo )51 IMPOU3BOAUTCIIBHOCTD OCHOBHOTI'O TOPpHOI'O
o0opy1oBaHUs
o 2019ron
HaumenoBanue rmokasareiei Ex. uszm.
IInan
1 2 3
Crrco4Hoe KOMYECTBO IKCKaBATOPOB BCETO: IIT. 19
B T.4. OJHOKOBIIOBEIE BCETO IIT. 13
MEXJIOIIaTEI, BCETO IIT. 7
OKT -4y IIT. 3
OKI - 10 IIT. 1
OKI - 10 IIT. 3
JparJialHbl, BCETO LIIT. 6
DI 10/70 IIT. 3
DI 15/90 IIIT. 1
DI 20/90 LIT. 2
MHOTOKOBIIIOBBIE BCETO IIT. 6
9P - 1250 [IT. 4
SRs(K) -4000 IIT. 1
CrnmrcouHoe KOIMYeCTBO OYyIbI03€POB, BCETO IIT. 7
B T.4. TI0O MapKam
T-40.01 [IT. 1
Liebher PR 754 IIT. 1
CHMco4YHOE KOJIMYECTBO TEIIOBO30B, BCETO IIT. 13
B T.4. IO MapKam
Jlucr
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HaumenoBaHue nmokazareneu En. usm. 2013ron
[1nan
1 2 3
TOM-7 IT. 13
CnrcoyHOe KOJIMYECTBO APYroro o00opya0BaHMs, BCETO IIT. 156
B TOM YHCJIC TIO BHJIaM
OTBaJI000pa3oBaTEIN IIT. 1
Hymnkapsr 2BC-105 IIT. 56
TOJTyBarOHbI IIT. 92

[ImaH coBpeMEHHOT0 COCTOSIHUS TOPHBIX paboT paspe3a Hazaposckuit Ha 2018 ron

npuBeeH Ha ymcte puc. 3.1 — « CocrosiHue TOpHBIX padoT paspesa «HazapoBckuit» Ha
2018 romy.

3.2 Pe:xxum padoOThI M CPOK CJIYKOBI.
Pexxum paboThl peAnpusTHs NpeAcTaBieH B Tadm. 3.3.

Ta6muma 3.3 - Pexxum paGoThl pas3pesa.

Bekpsima
HaumenoBanue TPaHCIOPTHO-
. JloObrua p p

noKa3zaTesne OecTpaHcOpTHAs OTBaJIbHAsS
Pexxum paboTsl KPYTJIOTOJOBOU CE30HHBIN
KonngectBo pabouux JHEH B roay, JH. 365 365 240
KonnuecTBo cMeH B CYyTKH, CM. 2 2 2
[Tpo10KUTETHEHOCTS CMEHBI, Yac. 12 12 12
[TpomomxuTeabHOCT paboueil Henenu HenpepbIBHAs
®ony pabouero BpeMeHH, Jac. 8760 8760 | 5760

Ha BcriomorarenbHbIX U peMOHTHBIX paboTax MPUHUMAETCS KPYTIOTOJO0BOM PEXHUM C
HEIPEephIBHON pabodeil Hemenell B OJHY CMEHY MPOAOHKUTENLHOCThI0 12 vacoB. Cpok
CITY)KOBbI paspe3a oOmpeiciseTcs aKTyadbHbIMH 3armacamMyd Ha Hadaiao 2019 roma wu
CYIIECTBYIOLIEH MIaHOBOW MPOU3BOIUTEINBLHOCTH pa3pesa Hazaporckuil — no 2070 ropa.

3.3 I'opHO-TeOMeTPUYECKHUIT AHAJIN3 KAPbEPHOIO MOJIA.

Jlyist BBIOOpa paIMOHAIBLHOTO HAMpPABJICHUS U YCTAHOBIICHUS PEXHMa TOPHBIX padoT
Kapbepa, C MOMOIBI0 METOANKU akanemuika B.B. PxeBckoro, ObuUT mpousBeneH TOpPHO-
r€OMETPUYECKHUM aHAIN3 110 TPEM HAIIPABIICHUSIM:

1. 3anagHO-BOCTOUHOE HAIIPABJICHHUE;

2. CeBepo-10KHOE HAMPABJICHUE;
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3. HampaBnenue npuHsATOE B IUIJIOMHOM IIpoekTe — «I-00pa3ubiii @poHT» (puc. 3.2).
HamnpaBneHue AUMHCKOro ydacTKa ¢ 3amajia Ha BOCTOK, P 3TOM HAIpPaBIIEHUE Pa3BUTHUS
®ponTta YynbIMCKOIO yyacTKa C F0ra Ha CeBep.

C  noMmouipr0  METOOMKHM  akagemMuka  B.B.  PxeBckoro  mpousBoauM
TOPHOT€OMETPUYECKUI aHaIu3 KapbepHOIO IMOJS MO0 TPEM HANpPABICHHUSIM. JTO JENIaeTcs
JUIsL TOTO, 4TOOBI BEIOpATh palliOHAIbHOE HAIIPaBJICHUE U YCTAHOBJICHUS PEKUMa FOPHBIX
paboT kapeepa. MarepuajioM Ui pacdyeToB ObUT B3AT IOPHO-TEOJOTHYECKHM IUIaH C
U300paKEHHBIM HA HEM JIMHEHMHBIM KO3((UIMEHTOM BCKPBIIM U JOOBUU. AHaAIN3
HayaJld C pa3/ielieHns y4yacTka Ha 3Tanbl ¢ JiuuHamu ctopoH 100x100 merpos. Ilocne, B
nporpaMmmMHOM  obOecmieueHun  Microsoft Excel Owputn  mpoumsBeneHBI  TOICYETHI
HapacTalImMX 00bEMOB BCKPBILIN U JOOBIYH.

PesynbTaThl npuBeaeHs B Tadnuie 3.4, 3.5, 3.6 (cMm. [Ipunoxenue 1).

[Io pe3ynbraraM pacueToB TMOCTPOWIM KyMYJSITUBHBIA TIpaduk H3MEHEHUs
HapacTalouMXx OO0BEMOB BCKPBIIIM OT HapacTalomux o00beMoB A00buu. ['paduk
MPEJICTABJIEH HA pPUCYHKE 3.3.

Pucynox 3.2 — «I'-06pa3usiit ®poHT» AuMHCKOTO U YyIBIMCKOTO Y4aCTKOB
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BcKpblwa, ThiC. m>

Pucynok 3.3 — I'paguk HapacTarolux BCKPBIIIHBIX U JOOBIYHBIX OOBEMOB IO TaIlaM.

BriBoa: U3 rpaduka (puc. 3.3) BugHO, 4TO HampasieHue «I -00pa3Hbiii PpoHT» UMeeT
HauMEHbIIMKA KO3 duimeHT Bckphlnd. CregoBaTeNbHO, HamOoJee I1enecooOpa3Ho
pa3BUBaTh FOPHBIE padOTHI IO HarpaBieHUIo «l'-00pa3HbIld PPOHTH.

3.4 lIKJIUYHO — MOTOYHAA TEXHOJIOTUS B YCJIOBHUSIX pa3pe3a
«Ha3apoBckuin»
Onucanue HeOpsieMoll MexHON02UU

BHenpenne HMKINYHO-TIOTOYHOM TEXHOJIOTUU HAa OTKPBITHIX TOPHBIX (BCKPBILIHBIX )
pa3paboTKax MO3BOJISET B CPABHEHUH C HUKIUYHON TEXHOJIOTHEN YBEITNYUTh
MIPOU3BOAMTENILHOCTD Kapbepa B 1,5-2 pa3za v CHU3UTH 3aTpaThl HA pa3paboOTKy Ha
25...30%.

[Ieperpy304HO-HaKONUTENBHAS TIONIAAKA COCTOUT U3 ABYX IUIOIMIAAO0K: IUIOIIAIKU JJIs
paboThI BKCKaBaTopa-aApariaitaa 10 u pa3rpy304HOil TIIOMIAAKH 1Jisi aBTOTpancnopTa 5. 1o
Mepe Meperpy3Ku noposl ¢ miomaaky 10 u 3anoinHeHus: Nopo10H MIIOMIAAKY S,
AKCKaBaToOp-apariiaiiH 1 u mpu HeoOXO0IMMOCTH 3arpy30UHbI OyHKEp 2 mepeMenaloTcs Ha
HOBOE MecTo cTosiHus b. Pasrpy3ouHas mionaaka, neperpy304Hblid SKCKaBaToOp U OyHKEp
MepEMEIA0TCS 3a BHIEMOYHO-TIOTPY304HOM MaIIMHOM 8 B10JIb (PpOHTA TOPHBIX paboOT.
ABTOTpaHCIIOPT MEPEMEIIACTCS K PA3rPy309HOM IIJIOMIAKE 5 TT0 paboyel MIomaaKke uiu
110 BpEMEHHBIM Che3aM 6.
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DKCKaBaTOp-JApariiaifH MOXeT pacrojiarathCs Ha JJHEBHOM MTOBEPXHOCTH, a TAKXKe Ha
paboueit ruomnaake 6opTa.

[Ipu pacnonoxeHny Neperpy304Horo aparjaiiHa Ha JHEBHOW IOBEPXHOCTH,
KOHBeEMepHas JTMHUS Pa3MEeIaeTcs 3a MpeAeIaMu padoueid 30Hbl, YTO MO3BOJIAET COKPATUTh
KOJIMYECTBO €€ MEPEABUKEK.

[Ipu npuMeHEeHUU TUKJINYHO-TIOTOYHON TEXHOJIOTHUH BMECTO TPAHCIIOPTHO-OTBAIBHOMN
1 OECTPaHCIIOPTHOM CUCTEM Pa3pabOTKH, KOJTUYECTBO MEPEAOBBIX YCTYIOB JOKHO
YBEJIMYUTHCS Ha 6.

Ha pucynke 3.4 npeacrasiena cxemMa paboThl 000pyI0BaHUS Ha YCTYIax.
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Pucynok 3.4 — CxeMa paboThl 000pyJ0BaHHUS Ha YCTYyIax

YcnoBHbIe 0003HaUeHMS: | — IEperpy304YHbIi SKCKaBaTOP-ApariiaiiH, 2 —
3arpy304HbIil OyHKep; 3 - 30Ha JACHCTBUSI DKCKaBaTopa-ApariaiHa; 4 - KOHBEeHepHBIi
TPAHCHIOPT; S - pa3rpy304Has MIIOMIAIKA JIJII ABTOTPAHCIIOPTOB; 6 - TPAaHCIIOPTHBIN
Che3M; 7 - OCh X0J1a aBTOCAMOCBAJIOB; 8 - BBIEMOYHO-TIOIPY304HAasi MallMHAa; 9 - 0Ch X012
AKCKaBaTopa-apariaitHa; 10 — momaaka ayis paboThl SKCKaBaTopa-apariaita; A, b, -
MECTO CTOSIHMSI SKCKaBaTOpa-aparjaiiHa Ha TOBEPXHOCTH.

OrnpeneneHue nmapaMeTpoB CUCTEMbI Pa3paOOTKH C YYETOM IUKJIMYHO — MOTOYHOM
TEXHOJIOTHUHU MPUBEICHBI HIXKE.

1. TpaHncniopTHasi cucteMa pa3paboTKH.

BrieMouHO-1IOTpy304HbIe padOThI HA YCTyIax Mpou3BoIsAT dkckaBaTopsl DKI-8U ¢
BMECTHMOCTBIO KoBIIa 10M°> m okckaBatop DKI-12 ¢ BMecTHMOCTBIO KOBma 9,2 M.
TpaHCHOPTUPOBKA BCKPBIIIK 10 KOHILIEHTPAUMOHHOW  IUIOIIAAKKA  MPOU3BOJIUTCS
aBrocamocBainaMu benA3-75491 ¢ rpysonombemHOCTBIO 80 T, TA€ B MOCIEAYIOIIEM

Juct
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OPOUCXOAUT HUX 3arpy3ka oskckaBatopoMm OIII-40/85 Ha KOHBeWepHBIH TPAHCIOPT.
TpaHCIOPTUPOBKA BCKPBIIIM  OCYIIECTBISAECTCA BO BHYTPEHHMM OTBall  y4acTKa
«HyIIBIMCKUID.

2. BckpriTHe nepeoBbIX YCTYIIOB.

Tak kak cjou, OpelAHa3HAYCHHbIC I OTPAOOTKH TPAHCIOPTHO — OTBAJIbHOM,
OeCTpaHCIIOPTHON CHUCTEM pa3padOTKU OyIeT OTpabaThIBATHCS IUKIWNYHO — TIOTOYHOU
TEXHOJIOTUEH, pAaCCUUTHIBAEM MPOU3BOJUTEIHHOCTh SKCKABATOPOB.

Ucxons u3 nyHkra 3.1(CoBpeMEHHOE COCTOSIHHE TOPHBIX PadOT) MaKCHMallbHas
MOIIHOCTh ~ BCKpPBIIIM  MEPEJOBOrO  ycTyna HPEICTaBICHHOIO  YETBEPTUUYHBIMU
OTJIOKEHUSIMH, KOTOpasi MOKET ObITh 0TpaboTaHa skckaBaTopoM DKI'-8U ¢ morpyskoii B
aBTOMOOWJIBHBIM TPAaHCIIOPT Ha YpPOBHE CTOSHUS 3KCKaBaTropa cocTaBiser 12,5 M, a
skckaBatopa OKI-12 — 15 m. HMcxoas u3 MmakcuManbHOM BBICOTHI YEpIIaHUs KCKAaBaTOpa,
BBICOTA yCTyna, 0TpadaTbiBaeMOro 0e3 0ypoB3phIBHBIX padOT, IPUHUMAETCS paBHOM 12 M
u 14 m. Yroxa otkoca ycryna — 7/(°. [llupuna HOpManbHO# 3axoaku dkckaBatopa DKI-8U:

A=(1,5+1,7)'Ryy~=1,7-12,2=20 M,
riae Ry, — panuyc yepnanusa skckasaropa OKI'-8u Ha ypoBHE cTOSHMA[6, TPHIL.2 ], M.

[Iupuna pabGouyeil MJIOMIAAKH MPHU TMOrPY3KE BCKPBIIM HA YPOBHE CTOSHHS
skckaBaTopa DKI'-8U uzoOpaxeHna Ha puc. 3.5 U COCTaBUT:

IT= A+Cy+T+m+d,+b= 20+3,5+11+3,5+6+3,5 = 47,5, m,
rae A - mupuHa 3axoaku 3kckaBaropa OKI'-81, m;

C; - paccrosiHe OT OCU MyTH (aBTOJOPOTH) IO HUKHEN OPOBKU IKCKABATOPHOM
3aXO0JIKH, M;

T - mmpuHa TPaHCIIOPTHOM TOJIOCHI, M;

m— 3,5— paccrosnue ot JIDII 10 KpOMKH TPaHCTIOPTHOM MOJIOCHI, M;

d, — 6 - mmpHHA NOJIOCKI JJIs ABMIKEHHS BCIIOMOTAaTEIBHOTO TPAHCIIOPTA, M;
b - mmpuHa 6GepMbl Oe30MaCHOCTH, M.

Tabnuma 3.4 — IlapameTpsl cuCTeMBI pa3pabOTKH

HaumenoBanue [[IupuHa HOpMaTBLHOU [[upuna paboueit
3aX0JIKH A, M miomaaku I1, m
OKTI-8U 20 47,5
OKI-12 25 52,5

Juct

A11.21.05.04.03-2021 I13.

N3m. Jluct | Ne noxymenra Toanuce JaTa




Oco xoga akckabamopa
JW=20/90

[:ernoga
3K—EH

WA

KoxueHmpauuoxHos
NIoWagka

N
_ILII_ L
i1
I
abmocamocBoncl
s
=
Oce i
i ABMOocaMoctanct

- 0ce M3
Dot Kega

(I

12

ht-—-1
-

475 ' R=8¢ P

e

Pucynok 3.5 — IlapameTpsl cucTeMbI pa3pabOTKX ¢ MPUMEHEHUEM UKINYHO-TIOTOYHOM
TEXHOJIOTUU Pa3pabOTKU

ABTOCaMOCBAJIBI C TOPU30HTOB MTPOU3BOAAT TPAHCTIOPTUPOBKY BCKPBIIIHOW MOPOJIBI HA
KOHIEHTPALMOHHYIO IUIOIIAAKY, PACIIONIOAKEHHYIO Ha MIOYBE IIEPBOTO MEPEIOBOr0 yCTyIla
(puc. 3.5), rae B gabHEHIIEM MTEPEIKCKABUPYETCS aparjaiiHOM Ha KOHBEHEPHYIO JIMHUIO
gyepe3 OyHKep.

KonueHTpanmoHHas miomaaka COCTOUT U3 IBYX YACTEU: NEPErPy30UHas U
pasrpy3ouHas. [[lupuHa KOHIIEHTPAIITMOHHOM TIJIOMIAIKA paBHA MTUPHUHE pabouel TIoMaIKu
skckaBaropa DKI'-8U u obnagaeT mapamerpaMu, KOTOPbIE COOTBETCTBYIOT ITapamMeTpam
pasrpy3ku aBTOCaMOCBasIoB (puc. 3.5).

Pasrpy3ounas miomianka o61anaeT nperoXpaHuTeIbHBIM BaJIOM, YTOOBI
aBTOCaAMOCBAJIbl HE CKATHIBAJUCH HA HIDKEIICKAITUE TOPUZOHTHI, YTO CITIOCOOCTBYET
OoJibiel 0€30MacHOCTH OT CIIYYailHBIX ChE30B.

Juct
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Pucynok 3.6 — Cxema pa3rpy304HON MIIOIIAIKA
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3.5 O6ocHOBaHUE BHIOOPA IKCKABATOPA

Ipu cpemrem koodduupente Bekpsim (K,) o kapbepy 3,5 MY/T 1 TO0BOI
pou3BOIUTENbHOCTH 4 MJTH. T Ha 2020 1o 00beM BCKPBIIITHBIX MTOPOJ1 cocTaBuT 11,7
MiH. M°. Tak KaKk TPaHCIOPTHO—OTBAIBHYIO H OECTPAHCIOPTHYIO CHCTEMBI Pa3paboTKH
Oyzem oTpabaThIBaTh MUKINIHO—TIOTOYHON TEXHOJIOTHEH, pACCUNTHIBAEM
MIPOU3BOAMTEIILHOCTh IKCKaBaTopa. [lorpy3ky B mprueMHbIN OyHKEp TIaHUPYETCS
OCYUIECTBIIATH MO OeCTpaHCHIOPTHOM TexHoyoruu. Ee OyieT ocyecTBIsTh IKCKaBaToOp
DI1I-40/85, cMeHHast TPOU3BOAUTEIBHOCTH(Qqy) KOTOPOTo cocraBisieT 15229 m%/cm.

TexHuueckas IMPONU3BOAUTCIIBHOCTL DKCKaBaTopa

Oror = 3600-E-K, _ 3600-40-0,95
Tex tyKp 601,15

= 1983 M°, (3.1)

3.
rae E — BMecTUMOCTh KOBIIA 3KCKaBaTOpa, M";
K, - ko3 puireHT HanoJIHEHHsI KOBILIA YKCKAaBaTOPa;
K, - K03dduuuenT pasprIXJICHNs IOPOIBI B KOBIIE JKCKAaBaTOPA;
t, - akTHyeckas MpoAOHKUTEIBHOCTh pad0Yero HUKIa B KOHKPETHBIX YCIOBUSX,

CMeHHas Mpou3BOAUTEIHLHOCTh AKCKaBaTOpa
Qe = Quex " T-K,-n=1983:12:0,8:0,9 = 15229, m° (3.2
rae T — npoaomKuTeIbHOCTh paboueii CMEHBI, U;
K, — ko3 dunmenT sxckaBauuu;
N — K03 UIUEHT UCIIOJIH30BAHUS IKCKABATOPA BO BPEMEHU B TCUEHUU CMEHBI.
CyTouHas 3KCIUTyaTallMOHHAsl TPOU3BOIUTEIBHOCTh 3KCKaBaTOPa
Qeyr = Qe “Ney = 152992=30458 m*/cyr; (3.3)
rjae N, — 9Y1CciI0 pabourX CMEH B CYTKH, €]I.
I'onoBas 3kcIuTyaTallOHHAS] TPOU3BOAUTEILHOCTD IKCKaBaTOpa
Qrox= Quyr + N = 3045840=7309920 m*/ron (3.4)
rae N — gucno pabouux IHEH B roay, €.

NHBeHTapHBIN MTapK SKCKABATOPOB

V. _ 11700000

N, ==
Qr 7309920

= 1,6 ,en, (3.5)

[Ipunumaem 2 3KckaBatopa.

Juct
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3.6 KaneHnaapHblii IVIaH BCKPBIIIHBIX U J00BIYHBIX PadoT

ITapamMeTpbI cucTeMbI pa3padoTKu

B mepuon ¢ 2019 mo 2023 rox menecooOpa3HO YCTAaHOBUTH CTAIIMOHAPHBINA
npUeMHBII OyHKep BMecTe ¢ skckaBaTopoM DII1-40/85 Ha nepeceuenun nukeron [1K
24 u IIK 12. TpancrnopTupoBaHHE BCKPBIIIHOW MOPOABI OyIeT MNPOUCXOAUTH
aBTOTPAHCIIOPTOM C JOCTABKOM /10 KOHIIEHTPALIMOHHOW TUJIOIIAIKUA O CKOJB3SAIIUM
ChE3/1aM. DKCKaBaTop, B CBOKO OYEPEb, IEPEIKCKABUPYET MOPOAY Ha KOHBEUEPHYIO
muauto. C  pganpHeWmMM noaBuraHueM ¢poHTa paboOT HAET MepeMelieHue
KOHBEHEPHOU JIMHUU, IKCKAaBaTOPa U CTAllMOHAPHOTO OyHKEpa.

Pesxkum padoTnl

Pexxum paboThl mpenpusiTUs peIcTaBlIeH B Ta0. 3.6

Tabmuna 3.6 — Pexxum padoTsl pazpesza Hazaposckuit

Bcexkpeima
Hanmenosanue Enun.
HoKAsATENCH M Jlo6brua AKCKaBAIHSI TPaHCHIOPTHO-
U aBTOMOOWIIbHAS OTBaJIbHAs
Pexxum  paboThl KPyTJIOTOJOBOM CE30HHBIN
KonnyectBo pabounx nHel B ITH. 365 365 240
rojy
KonnuecTBo cMeH B CyTKH CM. 2 2 2
[Tpo10mKUTETEHOCTh CMEHBI yac. 12 12 12
[TponomxurensHOCTh paboueit HEeNpepbIBHAS
HEJIeH
®oHpn paboyero BpeMeHU yac. 8760 ‘ 8760 ‘ 5760

PacueT 00beMOB BbIEMKH YIJI U BCKPBIIIHBIX TTopoA ¢ 2019 no 2023 roas s
y4acTKoB AunHCKUM 1 YynbIMcKUi npeacTasieH B Ta0u. 3.7 u 3.8. Taxxe, HauepueH

KaJIeHJapHbBIN TJIaH TOPHBIX paboT, MpeACTaBICHHBIN Ha puc. 3.7 u 3.8.

M3m. Jluct Ne noxymenta TToxmuch

JaTa
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Tabnuna 3.7 — Kanennapubsie 00beMbI BBIEMKH YIJISl M BCKPBILIIHBIX MOPOJ] ydacTKa

AuuHCcKN!
Ton 2019 | 2020 | 2021 | 2022 | 2023
JloObryHas mopoaa (ThIC. T )
YrombHIH 2000 2000 2000 2000 2000
I1J1acTt
BcekpellHas nopoja, ThiC. M
Yeryn | 900 1000 1100 1100 1100
Yeryn 2 950 1050 1100 1100 1100
Yeryn 3 1000 1050 1100 1100 1100
Yeryn 4 1000 1030 1100 1100 1100
Yeryn 5 1000 1030 1100 1100 1100
Yeryn 6 1000 1100 1100 1100 1100
Hroro no 27400 27400 27400 27400 27400
TOpPHOU Macce, T

Tabnuua 3.8 — KanenaapHbeie 00beMbI BBIEMKH YTJIsl M BCKPBIIIHBIX IOPOJT y4acTKa

YynsIMCKUI
Ton | 2019 | 2020 | 2021 | 2022 2023
JloGpruHas nopojia (ThIC. T )
YrOMbHbIH 2000 2000 2000 2000 2000
11acTt
BCKpBIIJ_IHa}I Imopozaa, ThIC. M3
Yeryn 1 980 1100 1150 1150 1150
Yeryn 2 950 1150 1150 1150 1150
Yeryn 3 1050 1100 1150 1150 1150
Yeryn 4 1000 1100 1150 1150 1150
Yeryn 5 1000 1150 1150 1150 1150
Yeryn 6 1050 1150 1150 1150 1150
Hroro mo 27400 27400 27400 27400 27400
TOpPHOU Macce, T

M3m.

Jluct Ne moxymeHTa

TToxmuch

JaTa
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Pucynok 3.8 — KanennapHslil miian ygactka YyabIMCKHA
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3.7 BbleM04HO — IOTPy304HbIe PadOThI

Pacuer NMPOU3BOAUTC/IILHOCTH IKCKaBaTOpPOB

Ta6nuna 3.9 — KoaudecTBo U MPOU3BOIUTEIBHOCTh BLIEMOYHOTO 000Dy I0BAHUS

HanmenoBanue Koamme [IpousBoauTenbHOCTE Qey, M/a
CTBO, €1l
1 2 3
Bapuanrt 1
Ha Bckpbimabix padorax, 11
BCETO
OKT-81 3 3690
OKT'-10 1 3925
BUI 10/70 3 2016
BHI 15/90 1 3685
DI 20/90 2 5800
ARS(k)-8800.195 1 8800
Ha noOerunbix pabdorax, 2
BCETO
OP-1250 2 2282
BapuanT 2
Ha BckppIHBIX paboTax, 10
BCETO
OKT-81 6 4660
OKTI-12 1 4289
SUI 40/85 2 5800
ARS(k)-8800.195 1 8800
Ha no6s1unbix paborax, 2
BCETO
OP-1250 2 2282
Jo6viunvie pabomol

IToka3zarenp TPyTHOCTH dKCKaBaIUU

11,20,3:1(0,26 x+G » +G ¢ )+0,3y=0,3-0,33(0,2-1,7+0,28+0,56)+0,3-1,9=0,7

I'’I€ G ¢x:0 p 1O ¢pg — COOTBCTCTBCHHO, BDECMCHHOC COIPOTUBIICHUEC IIOPOJ Ha CXKXATHUC,

2.
pacTsbKeHUE U CIBUT, KIC/CM”;

Y — IUNIOTHOCTH TIOPO, T/M3;

N3m.

Nuct  |Ne pok | Moanuch | data
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A — K03 HUIIMEHT CTPYKTYPHOTO OCIa0aeHus, paBHbIA KOY(PGUIIMEHTY TPEIIUHOBATOCTH.

daKTHYECKUM MMOKA3aTeIb TPYAHOCTHU 3KCKaBaAlIUH

IL,4=I1,'K, K, =0,7-1,3-0,95=0,86
TrAc KB u KTp — OMIIUPHUYCCKHC KOB(i)(l)I/IHI/IGHTLI, YUYUTBIBAIOIINUEC COOTBCTCTBCHHO

KOHerTHBII\/'I BHJ BBICMOYHOI'O O60py,Z[0BaHI/IH " €TI0 THUIIOpA3MCp.

[TacopTHast MpONU3BOAUTEIBHOCTB:
Q.=60-E Na=60-0,45-305=9230 My,
N, — yacTtoTa BpalllICHUA POTOPHOI'O KOJICCA, I/MI/IH,
Texuunueckas IMPOU3BOAUTCIIBHOCTD:
Q.= Q,'K,-K,=9230-0,81-0,9=7825 M/,

rae K, — kooddumuent smusansa nopoasl, K=I1,,/11,4; K, — kooppunuent skckapanum,
K,=Kw/Kp «

FOI[OBEUI 9KCIIIyaTaorOHHas ITPON3BOANTCIIbBHOCTb 9KCKaBaTopa
Q,=Q, Ky KoKy Kien T—Tr— Tio)=7825-0,9+1-1-0,949(360-3,25-101)=2105263 m°

rae K;, — koo dunment, yunTeiBaromuii HoTepy BpEMEH Ha BPE3Ky B HOBYIO 3aXOKY,
K;,=0,8749,9; K, — ko3 unreHT TeXHuUECKOI FOTOBHOCTU KOMILIEKCA 000pYA0BaHUS;
K;p, — Koapunuent obecrneueHHocTr 3a00s nopoxuakom, K,=1; K, — koadpdunuent
BJIMSIHUS KJIMMATUYECKUX YCIOBUM; Ty — UUCIO KaJeHIapHbIX THEH paboThl B TEUCHHUE
roga, ¢yt; T, 1 Ty, — COOTBETCTBEHHO, IJIAHOBBIE TEXHOJIOTUYECKUE U OPraHU3allMOHHbIE
OCTAHOBKH, CYT.

PaGounii mapk skckaBaropos OP-1250

N, = A 4000000 _
P2 Qrog 2105263

1,8

riae A — rojaoBasi IPOU3BOUTEIBHOCTD 11O JOObIYE, MITH.T.
[Ipunumaem 2 3KckaBartopa.

Bexpoluunvie pabomot
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OTHOCUTEIBbHBIN TOKA3aTeIb TPYAHOCTH 3KCKaBallUM PAa3pyLHICHHBIX IIOPOI:

1“7 ’ dcp + O’l chs)
K®»

11,,=0022[y-d, + 010, + (3.4)

10(1,91:32+0,1-160)
(1,2)°

11,,=0,022[1,91 32 + 0,1 - 160 + |=2.9

rae d., — cpenHuii pa3Mep Kycka B30pBaHHOW FOPHOM Macchl B pa3Baile, cM;
Y — IJIOTHOCTH MOPOJI, /™,
G ¢us — BPEMEHHOE COMPOTHBIICHHE TOPOJ] CABHTY, KIc/CM;
K, — KO3 puumenT pa3poIxiacHus.
[Topons! oTHOCATCS K 1 Ki1acCy IO SKCKaBUPYEMOCTH.
JlelicTBUTENBHBIN TTOKa3aTENb TPYIHOCTH SKCKABAlUN
17, =K, - KTp ) Ha.p

,,=1-0,95 - 4,9=4,6

rne K, u K,,, — smoupuueckne k03(Q(OUIMEHTBI, yYUTHIBAIOIINE COOTBETCTBEHHO
KOHKPETHBIN BUJ BBIEMOYHOT0 OOOPYAOBAaHUS U €r0 TUIIOPa3Mep
[TacriopTHast NPOU3BOIUTETBHOCTD:

_3600-E_3600-10

Q. T 28

=1286 M4

1.1

3
rac E — BMecTUMOCTBH KOBIIIA 9KCKaBaTtopa, M .

Onpez[enﬁeM IMPOAOJIZKUTCIIbHOCTD YCPIIaHWUA MCXJIOIIATHI:

2
E_—qo4.232 4 10  _—7g¢

0.11-E+0.6 10 0.11-10+0.6

_ dep
t, =194 P
rae d., — cpeaHuil pazmep Kycka B30pBaHHOM TOPHOM MacChl B pa3Balie , M.

Jlst cpemHero yraa moBopoTa nmoj pa3rpy3ky (B = 120 rpaz.) paccuutsiBaeM
POJIOJKUTEIBHOCTH IOBOPOTOB, C:

(3.5)

(3.6)

(3.7)
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t =t .£:19_120_

I np.1 ﬂ ﬁ) - 19 (38)

31€ech 1, , — MacnopTHas MPOJOJLKUTEILHOCTD ONEPALlMK TOBOPOTA KCKABATOPA IIPU
MacropTHOM yriie moBopoTa 3, =120 rpax, ¢ [1].

Bbranciante MUHUMAITBHYIO POJOKUTEIBHOCTD PA00UEro 1UKJIIA, IPUHITOTO SKCKaBaTopa:

T, =t +t,+t,=7,8+19+3=29,8 ¢ (3.9)

rae t, — IpoIOIKUTENBHOCT Pa3rpy3KH KOBIIA MEXJIONATHI B TPAHCIIOPTHBIE COCYIBI
MOXHO HNPHUHATH paBHOU 2,5 + 3 c.

Jnst cpeaHero pasmepa Kycka mopobl B pa3Bajie mogoepemM 3HaueHus: KodPphUuirueHToB
paspbixiieHust nopos! B kosiue (K , ) 1 Hanoixenus kosma (K, ,): K, = 1,5;K, . = 1,0.

TexHuueckas IMPOU3BOAUTCIIbHOCTD!:

Q=2800E K,y 360010 1 (g ooy 3 (3.10)

Ty,  Kpx 298 1,5

O¢ddexTuBHAST TPOU3BOIUTETHLHOCTH IKCKaBaTOPa

[Tpunumas ko3PUIMEHT, YIUTHIBAIOUIMI OTEPU IKCKaBUPYEeMO oposl, paBHbIM 0,9, a
kodddurment ynpasnenus — 0,85.

oy~ Qs Kior - Ky (3.11)
2y =724-0,9.0,85 =553 M/
rae K,,m — KodhPUIMEeHT, yIUTHIBAIOIIHNI MOTEPH IKCKABUPYEMOI TTOPOIbI;
K, — ko3¢ punrieHT ynpasieHus.
CMeHHas HKCIUTyaTallMOHHAs IPOU3BOAUTEILHOCTD SKCKaBaTOpa:
Qocc= o * Tew " Kien * Ky = 553:12:0,949. 0,74 = 4660 w3 /4 (3.12)

3nech K, — KOO GUIMEHT BIMAHUS KIMMATHYECKUX YCIIOBHUM.

FOI[OBaH IIPOU3BOAUTCIIBHOCTD 9KCKaBaTOpa:
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Qros= Qe Nenen=4660420=1957200 m° 3.13
)l

I[anee, IIPONU3BOAUM IIE€PEPACUCT FOI[OBOI\;I IMPOU3BOAUTCIBHOCTH C YYETOM HOBLIX
IMOJIYUCHHBIX JAHHBIX.

[Tapk sKcKaBaTOpPOB:

_11,7:10°%
1957200

N=A 0/ Qron 6, ex (3.14)

3
rae A.,o — ToA0Bask MPOU3BOIAUTEIBHOCTD IO IMOPOJIE, MIIH.M .
[[IupriHa HOPMAJIBHOW 3KCKaBaTOPHOM 3aXOJIKU:

A=(1,51,7) R,,=1,5122=20 m (3.15)

Pacuetsl no sxckaBaTopy OKI'-12 npuBenensl Huxke B Tadnuie 3.11.

Tabnuna 3.11 — XapakTepucTUKH BEIEMOYHO-TIOTPY30YHOTO 000pYA0BaHUS

HanmenoBanue Enununer usmepenuit OKTI-12
[TacniopTHast NpOM3BOAUTEIHLHOCTD
PTHAA TIPOTSEOX Iy 1183
JKCKaBaTopa
TexHnyeckas NpOU3BOAUTEIBLHOCTD
M2y 667
JKCKaBaTopa
CMeHHas dKCITyaTalMOHHAs
M2 em 4289
IIPOM3BOJIUTENILHOCTh KCKaBaTOpa
["ooBasi MpOU3BOAUTEIHHOCTH HKCKaBATOPa 231 200 1801380
VM HBEHTapHBIN NapK HKCKaBaTOpa el. 1
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3.8 TpancnopTupoBaHHe TOPHOH MacChI
3.8.1 XapakrepucTuka mopoj 1no TPyAHOCTH TPAHCIOPTUPOBAHMS

OTHOCHUTENBHBIN MTOKAa3aTeNb TPYAHOCTH TPAHCTIOPTUPOBAHUS TOPOJIBI:

11, =06-y+5-d;, 1+ 0015,,,) + 20-W-n-B-C | (3.16)

I1,=0,61,91+51,13(1+0,01160)=15,8
IJIe Y — INIOTHOCTD [IOPOBI B 06pasiie, T/M,
d., — cpeaHuii pazmep KyCKOB IIOPOABI B TPAHCIOPTHOM COCY/IE, M;
Ocxz — COMMPOTUBJICHUE MTOPOJT CIBUTY B 00paslie, KIc/cM;
W — BIaXXHOCTb MOPO/IHI;
n — COJIepKaHUE TIMHUCTBIX YaCTHI] B TIOPOJIE;

B — k03¢ (pULHEHT, yUUTHIBAIOINN TPOIOJKUTENBHOCTh TPAHCIIOPTUPOBAHUS
IIOPOJIBI;

C — K03(pPULMEHT BIUSHUSA HU3KUX TEMIEPATYp (MCIOIb3YIOT TOJIBKO MpU
OTPULATEIBHBIX TEMIIEPATYPAX).

KonmuecTBo KOBIIEN TOPOIBI, 3arPy’KaeMON B Ky30B KaKJIOTO TPAHCIIOPTHOTO
CpeICTBa:

IR L R L (3.17)

EK,y 10-1,0-1,91

_VKp_461,5
" EK, 10-1,0

Ch,

rae Ny, u N, — KOJIMYECTBO KOBIIEH MOPOJIbI, 3arPy»KaeMOM B TPAHCIIOPTHBIN COCY/L;
g — Irpy30II0AbEMHOCTb TPAHCIIOPTHOI'O CPEACTBA, T;

V — BMECTHMOCTB €0 Ky30Ba, M,
K, n K, — K05 QpHUIneHT paspbIXJICHUSA IOPOIBI B KOBILE W HATIOJHEHUS KOBIIA;

E — BMeCcTUMOCTH KOBIIIA 9KCKaBaTopa, M3.

dakTrueckas Irpy3onoAbEMHOCTb U BMCCTUMOCTD Ky30Ba TPAHCIIOPTHOI'O
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CpecacCTBa

- Km0 L0y 3
Q=N B+ y =610 12 2-80 (3.18)
V=Nl B =2 =7:10 22 = 46,6 m° (3.19)
Kp 1,5

YcranoBuM K03 PUIMEHTHI NCTIONB30BaHus Tpy30onoabeMHocTH (Kg) u
BMectumoct (Ky):

qu%“’ =1 (3.20)
_ Vo _
K,=-£=1,01 (3.21)

BBI6I/Ipa€M OIITUMAJIBHYIO MOACJIb IIOABUKHOI'O COCTaBaA. En COOTBCTCTBYIOT

MakcuManbHble 3Ha4eHns Ky u Ky (meperpyska Ky3oBa Jolryckaercs He Oojee 4eM Ha
10- 15 %).

Monens noaBmxHoOro cocraBa: beaA3-75491 (80 T).
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3.8.2 IIponyckHasi 1 MPOBO3HAS CIIOCOOHOCTH TPAHCIOPTHBIX KOMMYHUKAUI
PacueTrnas CKOpOCTBH JBHKEHUS IPUHATON MOJENIHN aBTOCAMOCBAJIOB:
V =30 kM/u,
WNurepBan cienoBanus aBToMOOMIIEH

S=a+l+t,V ,+L,=2+10,3+130+30=72u (3.22)

IJl€ a — IOMyCTUMOE PACCTOSIHUE MEX]ly MAlllMHAMU MPU UX OCTAHOBKE, M
(a =2, m);
| — AyTMHA aBTOMAIIIMHEI, M;
t, — Bpems peakiuu Boautend, 4, (0,51 ¢);
L,,— [uMHA TOPMO3HOTO MYTH, M.

[To mpaBusiam 06€30MaCHOCTH UHTEPBAJI CIIEOBAHUS MAITUH JOJDKEH ObITh HE MEHEE
50 m.

[IpomyckHasi cCHoCOOHOCTH aBTOJIOPOT MPU JBUKEHUHU TPYKEHBIX MAIINH:

N= 1000-Vy5 1Ky _ 1000-30-2:0,5
S 72

=208 en/u (3.23)
I'JI€ 71 — YUCJIO ITOJIOC ABUKECHUS;
K, — xordpuiirieHT HepaBHOMEPHOCTH JIBUKEHUS.

[IpormyckHas clocCOOHOCTH aBTOJOPOTH IPH JAOTIOTHUTEIBHOM KO3 puImenTe
pesepBa K., = 0,85

N,=n-K,,=2080,85=176 en/u (3.24)
[TpoBo3Hast CTIOCOOHOCTH KaNUTAILHOM TPAHIIIEH, T:

W,=N Gy T=176-80:7=98560 T (3.25)
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rae gy — Gakrudeckas rpy30noIbeMHOCTh aBTOCAMOCBAIA, T;
T =7 — Bpemsi, 32 KOTOPOE UCUUCTSETCS MPOIYCKHAsA CIOCOOHOCTH, Y.

HeoOxomuMelii cMEHHBIIH Tpy30000pOT Kapbepa, T:

M. = 1,1Ary _ 1,1-15,8-10°
B Npnegyy 357:2:2

= 12170 T (3.26)

Trac Ae.M. — IroaoBasd NpOU3BOIUTCIBHOCTD KapbCpa I10 FOpHOﬁ MaccCe, T,

N, — KonudecTBo pabo4ux JHEH B TeYEHHE roJa, e1l;
N, — KOJIMYECTBO pabOYMX CMEH Kapbepa B TCUCHHUE CYTOK, €]1.

3.8.3 DkemiryaTauMoOHHAsi MPOM3BOAUTEIBHOCTH U MAPK MOJABUKHOI0 COCTaBA
KOJIECHOT'0 TPAHCIIOPTA

Bbluucinum OTHOIIEHHE MACTIOPTHOM IPYy30MOABEMHOCTH ((, T) aBTOCaMOCBaja K

3
BMectuMoctu (V, M”) ero Ky3oBa.

q
7>y (3.27)

25301 73 1/
46

Bpewmst morpy3ku 0JIHOrO aBTOCaMoCBajia, MUH:

_60'nB'Q¢'KH_B'KH.C_6O'1'80'1,05'0,95_

t;
Qs Koy 300-1,10-2

7,2 (3.27)

rzae N, — YUcIo aBTOTPAHCIIOPTa, €11;

0y — paKTHYECKas TPY30IOABEMHOCTD ABTOCAMOCBAA, T;

K,; — KoO3pdurmeHT HamoHeHus Ky30Ba (i cyrmHKoB K, =1,05);

Q, — 4acoBast FKCILTyaTAIHOHHAS IPOM3BOIUTEFHOCTD SKCKABATOPA, M,

K,.=0,9 + 0,95 — xoadpurmeHT, yauThIBarONNil MOJBMKHOCTh TIO€371a TIPU
MOTPY3KE;
K,s = 1,10- xo3dduuueHT nopos B aBTOCaMOCBAJIE;
Y — IUIOTHOCTB TIOPO, T/M".

Cpennee Bpemsi IBHKEHHUSI aBTOCAMOCBaa B TPY30BOM U MOPOKHAKOBOM

N3m.
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HaIpaBJICHUAX, MUH:

TCUCHNHU CMCHBI,

, |

t . =120 2+ Fot = |, 3.29
ol JIB1 Vng VﬂBn ( )
t,=120(+2>) =6,8

rae |y, |, |, — IpOTSHKEHHOCTh YYaCTKOB MyTEH C OAMHAKOBBIMU
TPAHCIIOPTHBIMHU YCIIOBUSIMHU, KM;

Vye1, Voe2 — CpETHAE CKOPOCTH IBIKCHUS HA OTUX YJacTKax, KM/4.

Bpemst 060poTa mogBUKHOTO COCTaBa, MHH:

Tos=tut tys+ tr t,+ 1,=7,2+6,8+2+2=18 (3.30)
rae tp — BpeMs pa3rpy3ku OJHOTO aBTOCAMOCBAaja, MUH;
t3 — BPCM: 3aICPIKCK U MAHCBPOB, MHH.

Koadduruent, yaursiBaronuii TpyAHOCTh TPAHCIIOPTUPOBAHUS TTOPOJIbI:

_3 HTH _ 3 5 _ g
K= /H—T = /E = 0,68 (3.1

CMmenHas OKCILTyaTaoluOHHas ITPOU3BOANTCIIbHOCTD IMTOABUKHOI'O COCTaBa, T:

_TemKn Ky |
Tos

_720-0,9:0,68

Q. Ny gy Km0 1-80-0,949 =1858  (3.32)

rae 1., — IpOoJOKUTEIBHOCTh CMEHBI, MHH;

K, = 0,9— xoa(pdunreHT MCnoib30BaHMs TOJABHKHOTO COCTaBa BO BPEMEHH B

K7 — k03 dunimenT TpyJHOCTH TPAaHCTIOPTUPOBAHUS TIOPOI;
K, — K03 DHUIHEHT BIUSHHUS KIMMATHICCKUX YCIOBHUH.

Pabounii mapk aBTOCAMOCBAJIOB, €]1:

[IpuHUMaeM 3aKpBITHIN LUK OOCTYKUBAHMUSL.

_Qoc'Y_4660-2 _
Np A= o 1855 5 (3.33)

3
rae Q, . — CMeHHasl dKCIUTyaTallMOHHasl POU3BOAUTEILHOCTh AKCKaBaToOpa, M.
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CyTouHbIl IpoOer aBTocaMocBalia MpH IBYXCMEHHOM PEKUME paboTe, KM:

4T Ky-Lrp 4-720-0,9-1,8
LCyT: o W TP =259 (3.34)
Tog 18
MuBeHTapHBIA HApK aBTOCAMOCBAJIOB, €11
Ny p,=—=—=7 3.35
HAT= "= 5 (3.35)

rae N, . — HHBEHTapHBIN MapK AKCKaBaTOPOB, €/1;

o — K03(1)(1)I/IHHGHT TEXHUYECKOM T'OTOBHOCTHU AdBTOIIApKa.

3.9 Pacuer KOHBeiiepHOr0 TPaHCIOPTA

Br100op Tumna KoHBeliepa MPOU3BOAUTCS MO €r0 PAaCUETHOM YacOBOM
IPOU3BOIUTENBLHOCTH Qp , KOTOpAsi COCTABIISET:

ApKyp _158-10°-1,2
357-2-12

Q= =2000 m°

a6 Mem Tem

[To Tabm. 3.12 ¥ UCXOHBIM JTAHHBIM TIPEABAPUTENLHO BhIOUpaeM koHBeiep C160.125 co
CIEAYIOIIMMHU TEXHUYECKUMU XapaKTePUCTUKAMM:

npousBoautesbHOCTh Q= 2000, M/
mprHa JieHTsl B= 1600, MMm;
CKOPOCTb JBMIKEHUS JICHTBI V= 2 M/C.

Tabnuua 3.12 - TexHuyeckue XapakTEPUCTUKHU JIEHTOYHBIX KOHBEWEPOB

Kougeitep | Ilupuna | CkopocTh [TpousBoaun MomHOCTh MakcumanbHas
JIEHTBI, MM | JIBUKEHHUS TENBHOCTD, M/4 MpUBOJIA, JUIMHA CTaBa, M
JICHTBHI, KBT
Mm/c
C160.125 1600 2 2000 400 1000

[IpoBepka NpUHSTON IIMPHUHBI JIEHTHl KOHBEMepa BKIIOYAET B ceOsl 1Ba JTara.

CHauvasia mpou3BOAUTCS TPOBEPKA COOTBETCTBUS MPUHATOW IIUPUHBI JICHTHI 3aJJaHHON

IMPOU3BOAUTCIBHOCTH

B,=1

=

ovKg

+ 0,05 )= 1,]<\/

2000
470-2-1

+ 0,05 =1,4m

(3.41)

riae B,, B- COOTBETCTBEHHO, paCYETHAS U IPUHATAS 10 TEXHUYECKON XapaKTEPUCTUKH
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IIpHUHA JICHTBI, M,

Co- ko3 durment GopMbl cedeHus rpysa Ha jgente, C, =470 ( tadma. 3.13);

Q- TexHMUYECKas MPOU3BOIUTEIBHOCTh KOHBEHEpa, MPUHATAS 110 TEXHUICCKOU
3
xapakrepuctuke (Q>Qp), M7/4;

0- CKOPOCTb JBUKEHUS JICHTHI, M/C;
K}~ k02 OHULIUEHT, yYUTHIBAIOIUNA CHUKEHHE BBICOTHI HACBIIIKU I'Py3a IPH
IIPUMEHEHUHN HAKJIIOHHBIX KOHBEHEPOB:

Tabnuna 3.13 — 3navenus koddgdunuenta Co

Vo 0TKOCa HaChIITHOTO Ipu yrie HaknoHa GOKOBBIX POJIMKOB B, rpaj
rpy3a Ha JISHTE (@, Tpajl 20 30 35 45
15’ 470 550 580 625
20° 550 625 650 690
1,4<1,6

Ycnosue B, < B BBIIOJIHAETCS.
3aTeM MUPHUHA JEHTHI IPOBEPSIETCS 10 KPYITHOCTH KyCKa:
B> (23— 25 ayuy;
B> 25-300>15 mm. (3.42)
TJ€ dmax- Pa3Mep MaKCUMAJIbHOTO KYCKa, MM.
Y cnoBre BBINOJHAETCS.

OHDCI{GJ’IH@M pacupCaciICHHbBIC COMPOTUBJICHUA IBUXCHHUIO JICHTEI.

HA 2py30801/7 6emeu.
Wi,=(9+0,+qp)* wrp *L-cOoB+(g+q,)-L-sins= (3.43)
=(5556+688+545,02116000,99+(5556+688)16000,015=315685 H

/ .
rne d, 4, Jp - TUHEHHBIE CHITBI TSHXKECTH, COOTBETCTBEHHO, TPYy3a, JIEHTHI U POJTMKOOTIOP
Ipy30BO# BeTBU KOHBeilepa, H/Mm:

o= 9L = 222022 = 5556 Him (3.44)

9,=M,-B-g=431,610=688 H/m (3.45)

rae M,=43 kr/m® (tabu. 3.14) - Macca 1M eHTHI (BBIOHPAEM PE3HHOTPOCOBYIO JICHTY
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PTJI-3150);

q)="28 =510 _ 545 1/ (3.46)

!
1 1,1

riae M p- Macca BPAIIAIOIIMXCS YACTEN POIUKOOIIOPBI TPY30BOM BETBU KOHBEWEPA, KT
(Tabm. 3.15);

- PACCTOSIHUE MEXAY POJIMKOOIIOPAMU T'Py30BOM BETBU KOHBENEPA, M
(Tabm. 3.16);

@rp- KOOPOUIIMEHT COMPOTUBIICHHUS IBMKECHHUIO JICHTHI Ha TPY30BOM BETBH KOHBEHepa
(Tabm. 3.17);

L- paccTostHME TPaHCIIOPTUPOBAHUS, M;
[- yron HakJIOHa KOHBeiepa, rpajyc.

Tabnuna 3.14 — XapakrepucTtuka pe3HHOTPOCOBBIX JIEHT

Tun nenTsl [Tpounocts, H/MM JmameTp u mar TpocoB, MM Macca, Kr/m°

PTJI-3150 3150 8,6/15 43

Tabnuna 3.15 - XapakTepuUCTUKHU POJTUKOOTIOP

TpexponukoBas ornopa OnHOpONIMKOBas ONopa
B HOPMAJIBHOM
[upuna B TSDKEJIOM HCIIOJITHCHUH
HUCIIOJTHEHUU JIAAMETP
JIEHTBI, MM Macca, KT
JIAAMETP Macca, JIAAMETP Macca, poJIMKa, MM
pOJIMKA, MM KT pOJIMKA, MM KI'
1600 - 60 194 116 - -

Ta6nuna 3.16 — 3uauenus |'p

HacreinmHas nioT-HOCTh Paccrosnue MCKAY POJIMKOONIOpAMHU TTPpU IMUPHUHE JICHTBI, MM
rpysa, T/M° 800 1 000-1 200 1400-1600 | 1800-2000
1'2 1,3 1,2 111 110

Tab6nuna 3.17 — 3naueHust kKo3HGUIMESHTOB COMMPOTUBIICHUS IBHXKCHUIO JICHTHI

Tum ycTaHOBOK CocrosHue KoHBelepa |  YciaoBus paboThI Orp Or0p
Cranuonaphbie Ouenpb Xopoliee Be3 3arpsisHenuii 0,018- 0,025-0,035
MOILIHBIE 0,024

Ha I’lOpODfCH}ZKOGOZZ eemeu.

CraBuM 3HaK «+» , TaK Kak, IepeMeNIEHHE rPy3a UIET BBEPX.
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Wiop=(thitqp ) Wrop "L-COPB-qyrL-siNB= (3.47)
=(688+181)0,02516000,99-688-16000,015=17900 H

/1 < o o
rae g p- IMHEHHAas CUjla TSHKECTH POJIMKOONIOP MOPOXKHIKOBOM BETBU KOHBEUEPA, H/M;

=Y 9 - 6010 _ 161 Hym (3.48)

=L—=
p Iy 3,3

M = 26z - Macca BPAIAIOIIUXCS 9aCTeN POTMKOOIIOPHI IOPOKHIKOBOM BETBH

KOHBe#epa (MpruHUMaeM OJTHOPOJIMKOBYIO O1opy), (Tadi. 3.15);
" p- paccTosiHIE MEX Ty PONTHKOOIOPAMH TTOPOXKHSKOBOIL BETBH KOHBEHEpa, M:
ly=(2-4) 1,=31,1=33 M (3.49)

wrop- KO3QQPHUIIMEHT COMPOTHUBIICHUS JIBMKCHHUIO JICHTHI Ha MTOPOXKHIKOBOW BETBU
KoHBelepa (Tabi. 3.17).

OnpeneseHne COCPEIOTOUCHHBIX COMPOTUBICHUN JIBIHKEHHUIO JIEHTEI KOHBENEDA.

ConpoTuBiienue npu orudanuu aeHtoi 6apadbana Wg, H, cknaneiBaercs us
CONPOTHUBJICHUI BCJIEICTBUE TPEHHUA B Landax Baya 6apadaHa U KECTKOCTH JIEHTHI. [Ipu
ATOM HATSDKEHHE JICHTHI B MIOCTEAYIONMECH ToOUuKe Sy (Haberaromas Ha 6apabaH BETBb
JIEHTHI) OOJIBIIIE, UeM B MpEAbIIyIel Touke § (coeraromas ¢ 6apabaHa BETBb JICHTHI) B K
pas,

S+1:K/'S’H’

rie K- KO3(PUIIMEHT YBEIMYCHUS HATSHKCHUS, 3aBUCAIIUNA OT yTijla 00XBaTa JIEHTOM
Oapabana.

ComnpoTuBIIEHHE Ha Pa3rPy30UYHOM YCTPOUCTBE (TLTY>KKOBBIN COpachIBaTEb) BEIYUCIISIIOT
o opmyiie

W,=2,70:B=2,7-55561,6=24001 H (3.50)
PaccunThiBaeM COCpeIOTOUCHHOE COMPOTHUBIICHUE HA 3arPY304HOM YCTPOMCTBE:

W, = ‘77"2 =% 53 H (3.51)

[Tpou3BoaMM pacueT CHIJI HAaTSHXKEHUS B XapaKTEPHBIX TOUKAaX U3TH0a JICHTHI
(paccTaHOBKY TOYEK HAUMHAEM C TOYKH COETaHUsI JICHTHI C MOCJIEIHETO 10 X0y €€
JBIKEHUS TPUBOJHOTO Oapabana, puc. 3.7):
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10
12

1
Pucynok 3.7 - PacueTHas cxema KOHBeMepa

S1 = Sce (3.52)

S, =5 + = S5 + 14750

2Vl/nop

S; =S, K/ =1,03"S,+ 15190

S, =Ss-K}, =S.-1,03-1,03 + 15645

Se =S, K} =54-1,01-1,03-1,03 + 15800

Se =Ss K, =S.-1,01-1,01-1,03-1,03 + 15960

S, =Ss K. =5S4-103-1,01-1,01-1,03-1,03 + 16440
Se=S,+W,=S4-103-1,01-1,02-1,02-1,01-1,03-1,02- 1,03 + 16440 + 1322
So = Sg+ Wy, = Seg 1,03+ 1,01+ 1,01+ 1,03 - 1,03 + 16440 + 1322 + 126540

Si0 =S¢ K. =Sg+101-1,03-1,01-1,01-1,03-1,03 + 16604 + 1335 + 127805

S11 = S10 'K7’
=S4-103-101-1,03-1,01-1,01-1,03-1,03+ 17102 + +1375
+ 131639

S;, =Sy K =Ss-1,04-1,03-1,01-1,03-1,01-1,01-1,03-1,03++17768 +
1430 + 136904

IIpu nByx6apabanuHoM mpuBoze (yroa ooxsara o= 360°), CyxoM COCTOSHHH
aTMoc(epbl, IMEBPOHHOMN pe3MHOBOM (DyTEpOBKE MPUBOIHOTO OapabaHa ornpeaensieM
TATOBBIN pakTop npuBoAa (tad:m. 3.18):

e’ =12,35.

Jlnst onipeeNieHnst Sz Scy COCTaBUM CUCTEMY YPaBHEHUN
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{SHE =108 S, + (L06-W,,,, +102-W, +1,02-W,,) (3.53)

SHE = SCE e,

Syg = 1,08 - Scg + (1,06 - 17900 + 1,02 - 2223 + 1,02 - 315685)
{ Sup = Scg * 12,35
rae ¢~ TaroBslii (hakTop nmpusoaa (tadi.3.18);
(- KO3 OUITMEHT CIETIICHUs JICHTBI ¢ IPUBOIHBIM OapabaHOM;
[TomydaeMm ciienyronye 3Ha4CHUs
Sus= 376131 H;
Scs= 30456 H.

OHpCI{CJ’IHeM CHJIBI HATAXKCHUA JICHTBI B OCTAJIbHBIX TOYKaX:

S, = 30456 H
S, = 45206 H
S, = 46559 H
S, = 47955 H
S. = 48433 H
S, = 48920 H
S, = 50389 H
Sg = 53788 H
S, = 178251 H

S, = 180032 H

Jlnst oGecnieyeHns HOpMaIbHOM pabOThl KOHBEWEpa JOHKHBI BBHITIOJHATHCS JIBA
YCJIOBHSL:
1) nenTa He TOJKHA TPOOYKCOBBIBATH HA TPUBOIHBIX OapabaHax

Sys < S - € H, (354]
37613k3045612,35;

376131=376131;
2) neHTa He I0JKHA MMPOBUCATh YPE3MEPHO HA TPY30BOM BETBU
Smin= (5+10)(q+q,)l. <S,H, (3.55)

rae S- HanMeHblllee HATsSHKEHNE Ha TPY30BOi BETBU KOHBewepa, H.
Snin=7"(5556+688)1,1
48079<50389
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OmnpenensieM TAToOBOe yCHiHe 1o ¢popmyJie
WOZSHB - SCB + OJOS(SHB + SCB): (356)

=376131-30456+0,03(37613%30456)=333477 H

OHDCI{CJ’IGHI/IG MOIIIHOCTH IIpHUBOAA.

Mo1HOCT Ha Baly ABUraTeNsl ONpeaesiercs mo Gopmyre:

We.: 3334772
B= " = =702 kBt;  (3.57)
1000  1000:0,96

riae n= (0,92-0,96)KII/] xpurarems.
Pa3nennm noiy4eHHy0 MOIIHOCTh MEXKAY IPUBOJHBIMU OapabaHaMu

WiV _ 2892642
oL — = = 608 kB, (3.58)
10007 1000-0,96

N1 =

eHd1_ 4,33-1

! =37613%—— = 289246 H;

rie Wo1=Sug

ekhal
e*“ = 4,33- Tsrosblit haxtop amst o= 210° (Tabum. 3.18);
NI[B2: NI[B_ NH31:702—608:94 KBT, (360)

OHDCI{GJ’I@HI/Ie CHJIBbI HATAXKHOI'O VCTDOﬁCTBa.

Omna cnaraercs U3 CyMMBbI CHJT HaTsKEHUS B HaOerarolei Ha HaTshKHOM OapabaH u
cOeraroIe ¢ HaTSHKHOTO OapabaHa BETBSIX JIEHTHI.
Siv=%+S5,0=178251+180032=358283 H, (3.61)

OHDCI{GJ’I@HH@ IIPOYHOCTHBIX XAPAKTCPUCTHUK JICHTHIL.

[ToxGop pe3nHOTPOCOBOM JIEHTHI HEOOXOAUMON MTPOYHOCTH BBIIOJIHSAETCS TIO €€
COTNPOTUBJICHUIO PA3PHIBY:
5. = SmaxKs _ 19283185
p B 1600

= 1024 H/mwm, (3.62)

rie K3= 8-8,5 mpu <10° u K3= 9-10 npu >10";
Takum 00pa3om, Takasi IPOYHOCTh oOecnieunBaeTcs BbiOpannou entor PTJI-3150.
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3.10 OrBasiooOpaszoBanue

OTtBanooOpazoBanue OyIeT TPOU3BOAUTHCS BEPXHEHU OTCHIMKON C IIOMOIIIHIO
KOHCOJIbHOTO oTBanmooOpazosatens ARS(k)-8800.195.

[Tpu BEIOOpE MOENIN OTBAIOOOPA30BATENS YIUTHIBAJIOCH €0 HAIMYUE Ha pa3pese, TeM
CaMbIM MPOUCXOIUT 3KOHOMHSI Ha 3aKylIKe€ OTBajgoo0paszyromniero odopyaosanus. K tomy
Ke. TaHHBIA 0TBAJI000Pa30BaTEIh OTBEYAET HEOOXOIUMOM MPOU3BOIUTEIBHOCTHIO,
KOTOPOW XBaTUT YTOOBI 00ECIIEYNTh BHEIPSIEMYIO CUCTEMY Pa3pabOTKH.

2 .
OtBasibHOE noJie momaabo 1 900 000 M~ OyaeT pacnonaratbCsi B BOCTOYHOM 4acTH
yuactka YynbiMckuil. [[nrHa otBanmbHOrO (hpoHTa cocTaBUT 1855 M.

KouBeiliepHast THHUS POXOAUT BIOIb OTBAJIBLHOTO (PPOHTA C I0KHOW CTOPOHBI y4acTKa
YynpIMCKHUH, TapaJUIEIbHO eMy. Takoe pacIonoKeHUe JIMHUU TO3BOJIAET 3HAYUTEIBHO
CHU3UTh KOJIMYECTBO ee nepemenieHnsa. CoOpacbiBaHUE TOPObl C KOHBEHEPHOU JIEHTHI Ha
IPUEMHYIO KOHCOJIb CTaKepa OyJeT MPOU3BOJAUTHCS C TOMOIIBIO ILTY>KKOBOI'O
cOpachIBaTesl.

Otchilika oTBaja MpPoU3BOaUTCs oTBasiooOpazoBareseM ARS(k)-8800.195. B nepByro
ouepe/ib, Ha OTBAJIbLHOM YYacTKE MPHUCTYMAOT K CO3JaHHI0 POBHOM pabodvel IIIONIAIKH.
[TpoBOST TpaHIICIO JAJ1sl BbE3/1a KOMILJIEKCA IIUPUHON HE MeHee 60 MeTpOB.

[Ipu BepxHeli OTCHINKE MOPOJI B OTBATBHBIN YCTYN (BEpXHUHN MOIYCTYIT) MaKCUMaIbHAas
BbICOTA €70 H, ; max » KAK MIPABUIIO, ONIPECTISICTCA PAJANYCOM OTCHITIKH
oTBasiooOpasoBarens R,,.

Ry=L,x-cosp+a+e=150-cos18+21+9 =172, M, (3.63)
rae L, — JMHa OTBaJIbHOM KOHCOJIH, M;
p — IOIYCTUMBIN MOJBbEM OTBAIBHOW KOHCOJH, Tpaj.;
@ — BBUJIET OCH TSIThI KOHCOJIU, M;

€ — TOPU30HTAIBHOE PACCTOSIHHE CBOOOAHOIO MEepEeMENIEHUsI TOPOAbI O TPeOHs
OTBaJa, M;

Hypmax = (R, — C) - tan B, = (172 — 36) - tan 33° = 81,1, m, (3.64)

rae C — paccTosiHUE OT OCH BpalieHUs] 0TBAII000pA30BaTeis 10 HIDKHEH OpOBKHU
OTBaJIa, M.

N3 ycnoBus 6€30macHOro mpoxo/ia ¥ MOBOPOTa OTBAIOO0OpA30BaTEs

Coin = 0,5C, + C5 = 0,562+ 5 = 36, m. (3.65
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rae C,, — IUpHUHA X0/1a MAIlIUHBI, M;
Cs — 6e30macHOe pacCTOSIHUE MEX]ly MAallIMHOW U HUKHEN OpOBKOM OTBaa, M.

BcekppiiHas mopo1a TpaHCIIOPTUPYETCS JIEHTOYHBIM KOHBEUEPOM 110
0TBaJI0O0Opa30BaTEIs, 3aTEM YKJIAAbIBAETCS UM Ha MAaKCUMAJIbHBINA PaJInyC pa3rpy3Ku
paBHbIil 170 M B OTBaJIbHBIN yCTyH BBICOTOM He Oosiee 60 M, TaK KaK TEXHUYECKU HE
CHOCOOEH YKJIabIBaTh BBIIIE, U IPU €CTECTBEHHOM yriie HakJIoHa 31°. IIpu 3anonnenun
BCET0 OTBAJILHOTO IIPOCTPAHCTBA IIPUCTYIAIOT K OTCHIIIKE BTOPOTO U MOCIEAYIOIINX
OTBAJIBHBIX YCTYIIOB.
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4 KAPBEPHBIA TPAHCIIOPT
4.1 TpeGoBaHus K KADbEPHOMY TPAHCIIOPTY
OcHoBHbIE TpeOOBaHUs, IPEABIBISIEMbIE K KAPLEPHOMY TPAHCIIOPTY:

— pacCcCTOAHHUC IICPEMCIICHUSA KaPbCPHBIX I'PY30B JOJIKHO OBITH IO BO3MOKHOCTH
HaWMMCHBIIINM,

— JKeJaTelIbHO MPUMEHSITh MHUHHMMAJIBHO BO3MOXKHOE KOJMYECTBO BUJIOB
TPaHCIIOPTa;
— MOIIHOCTh TPAHCIOPTA JOJIKHA COOTBETCTBOBATH MOITHOCTSIM BHIEMOUYHO-

MOTPY30YHBIX MAIlIMH, a TAKKE KOMILIEKCY (PU3UKO-MEXAaHUUYECKUX CBOWUCTB I.U U
NOPOAbI, KOTOPBIE ONPEAEIISIIOT TPYAHOCTh TPAHCIOPTUPOBAHMUS;

— MPUMEHSEMbIN TPAHCIIOPT JIOJKEH 00eceunBaTh HaIEKHOCTh padOThI,
MUHUMAJbHbIE IPOCTOU 000PYyI0BaHUs, 6€30IaCHOCTh padoT.

4.2 Bp100Op BUIa TPAHCIOPTA U MOJABUKHOTO COCTaABA

KapbepHblil TpaHCHOPT MpeAHa3HAYEH Il IEPEMEIICHMS MOJIE3HOTO HCKOMAaeMoro 1
BCKPBILIHBIX OPOJ K MYHKTaM pa3rpy3ku. TpaHCIOPTHPOBAHUE—OCHOBHOM
TEXHOJIOTMUECKUI MPOLIECC T0OBIYH MOJIE3HOTO UCKOTIAeMOTO.

SIBIISISICH CBSI3YIOIIMM 3BEHOM MEXY MPOLIECCAMU BBIEMKH TOPHOM MAacChl U €€
nepepadboTKH (MJIM CKIIaTUPOBAHHUS ), KAPHEPHBIM TPAHCTIOPT OMPEACIAeT
MMapaMEeTPUUYECKYIO U OPTaHU3ALMOHHYIO CBSI3b MEXKIY OTACIbHBIMUA TEXHOJIOTUYECKUMU
MPOIIECCaMU OTKPBITOM pa3pabOTKH MECTOPOXKACHUN. B 3TOM CMBIC/IE KapbepHBIT
TPAHCIOPT JOJDKEH OTBEYATh YCIOBUIO KOMIUIEKTHOCTH MEXAHU3ALMH, 10T KOTOPhIM
MMOHUMAETCS TAKOE €€ MOCTPOCHUE, KOTa CMEKHBIE TEXHOJIOTUYECKHUE MTPOLIECCHI
MEXaHU3UPOBAHBI COOTBETCTBYIOIIUM APYT APYTY 000pYIOBaHUEM.

Bo160p BUa U CpENICTB KapbEPHOTO TPAHCIIOPTA OMPEALIISIETCS PAIOM (PaKTOPOB:
XapaKTEPUCTUKOMN TPAHCIIOPTUPYEMOTO TPYy3a, pACCTOSHUEM TPAHCIOPTUPOBAHUS,
MacmTaboM paboT u TemMnamu ux pa3BuTHs. KaxaoMmy BUy TPaHCIIOPTAa COOTBETCTBYIOT
OTpeieieHHOe 000pyI0BaHNE, KOMMYHUKAIIMH, CXEMbI U OpraHu3aius padoThl.

B n1aHHOM npoeKTe TPaHCIOPTUPOBAHUE BCKPBIIIHON MOPOABI OT 32005 110
KOHLIEHTPAIMOHHOT'O FTOPU30HTA OYJIET MPOUCXOJUTH C MTOMOIIIBIO aBTOCAMOCBAJIOB, IPU
ATOM PACCTOSTHUE TPAHCTIOPTUPOBaHUS OyneT HaxoauThes B mpeaenax oT 500 mo 3000
METpOB ([U1s1 IpOeKTa NpUHUMaeM cpennee paccrosgaue — 1750 m). ['omoBas
IPOU3BOANTEILHOCTD Kapbepa 1o Bekpaime 11,7 mma.m®. C YYETOM BBIIIE U3JI0KEHHOTO
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PallOHAaJIbHBIM BUAOM TPAHCIIOPTA 6y,I[CT SIBJIATHCSI aBTOMOOMIILHBIMH.

[IpakTrka moka3ana MpEeUuMyIIECTBO aBTOMOOMILHOTO TPAHCIIOPTA HAJl OCTAIbHBIMU
BHUJIAMHU KapbEPHOI'O TPAHCTIOPTA B JAHHBIX TOPHO-TEOJIOTMUYECKUX YCIOBUSIX.
ABTOMOOWJIBHBINA TPAHCHIOPT MO3BOJISIET OOECIIEUUTh N30UPATEIILHOCTh pa3paboTKH,
rUOKOCTh MPHU YIPABICHUU U OPTaHU3AIMH POU3BOJCTBEHHOTO MIpoliecca, YTo
COOTBETCTBYET COBPEMEHHBIM TEMITaM JI0OBIYH.

4.3 JKOHOMHUKO-MAaTeMAaTHYeCKOe MOAeTMPOBAHNE JAJIs1 ABTOTPAHCIIOPTA

Jlnis BeIOOpa Hanbosee PalMoOHaIbHOIO MOTPY304HO — TPAHCIIOPTHOTO KOMILIEKCA
(ITTK) Ob111 npeaioxkeHsl 3 BapuaHTa IpeICTaBlICHHbIE B Ta0II. 4.1.

Tabnuna 4.1 — CpaBHMBaeMble BaApHAHTHI SKCKaBATOPHO — aBTOMOOMIIBHOTO

KOMILIEKCa
Ne Mopenb 3xckaBaTopa Mopens aBTOCAaMoOCBaia
BapHuaHTa
1 OKI'-8U1 benA3-75491
2 OKT-8U Caterpillar-775E
3 OKI-8U KomatsuHD-785

I[anee, IIPpOU3BOAMM pPACUCT B IIPpOorpamMme «BLI60p OIITUMAJIBHOI'O H
PaduOHAJIBHOIO THUIIOB 3KCKABATOPHO — aBTOMOOMJIPHOTO KOMIIJIEKCa JJI1 3aJaHHBIX

YCJIOBUM Kapbepa ».

% BROA MCXOAHBIX A3HHBIX MO BCKPHILLIHOMY YUACTKY — x

opHoTexHHYECKUE YCnoBUA l Tunel 3-pa w alc | IKOHOMMHECKWE NOKASATENM I MapameTpel pacyeTHoMH Tpaccu] T aroso-auHaruueckas_ I |

[ogoBas NPOUZE0AMTENEHOCTE, T [1 1700000 ]‘37

3
HaceinHaa NNoTHOCTE Nopoasl, T/Mm [2

Koo PPUUMEHT 3KCKaBaLMM [U,?E

Koo ppuuueHT HepaBHOMEPHOCTH palioThl Kapeepa [1 3

K03 POHUHEHT TEXHUNECKON MOTOBHOCTH SKCKABATopa [U,B

Epema sameHbl aETocamMocEana Y 9kckasaropa, WH[ENEME saesga: neTnesaA 0,39 -

P accToaHue TPaHCNOPTHPOBaHWA MPYsa, [1 750

MpoaaoAKHTENBHOCTE CHEHBL Y [1 2

Yucno patous aHed & rogy | 357

K.oaM4ecTso creH B CyTkH [2

Bpera, saTpaYMBaSMOS HA NNAHOBEIS DEMOHTH! |S?CF
MOrPYS04HO-TPAHCNOPTHOND 0G0PYADEaHMA B TEYEHKE roaa, 4

Bpera NpocToa NorpysouHo-TPEHCNOPTHOro 060PYL0BaHUS |158
A0 KAKMETHYECKUM YCAOBHSM B TEYSHUE FOna, Y

Epema npuema-coadd cMeHsl B TeYeHHE roga, Y | 240

Bpera NpasgHUKos W BoMOgHbIX B TEYSHME Foaa, 4 | 190

7 " Danee I

PucyHok 4.1 — 'opHOTEXHUYECKHE YCIOBUS MPEANPUATHS
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‘5"" BBOA MCXOAHBIX A8HHBIX MO ECKPBILIHOMY YUacTKy

lOpHOTEXHUYECKHE YCnoBUA | Wbl 3-Pa U &/C | JkoHoMUYECKUE NOKA3ETEM | MapameTpel PACYETHOI TRacCh [ Taroso-guHamyeckas 4 I L |

I OPH30HT pacYeTa

Asrocamocean |Bend3-75491 L] BKCKaBaTop:bKI'—BM LI I3
NapameTpsl g ITI'!KHII[H(H roa: 1
MNpysonogbemMHoCTE, T BMECTUMOCTE KOBWA, KyD.M 10
CoGcTeennan macea, T 73 Mpogon#uTencHOCTE LiKkna, Mid | 0,42
KoatduuweHT Tapw 08

MowHoCTE NepewyHore geuratena, kBT 733
Cuennas Macca, T 109
MakcumanbHas CKOpoCTE, EM/Y 50

Nnouwsage noGosoil nosepxHOCTY, KB.M (28 8

Anuxa, M 10,3

LWunpura, m 5.4

BoicoTa, M 53

Tin TPaHCMUCCHA Fuapomexaxuyeckan (6+1)
KonecHan gopmMyna ax2

Pucynox 4.2 — Beibop THma 3KCKkaBaTopa U aBTOCaMOCBaJia

Ay
e BED,!], MCKOAHBIX AaHHBIX MO BCKPLILUHOMY YUacTky

[ OpHOTEXHHYECKME ycmsun] Thneia-pa W alc  IKOHOMHYECKME NOKA3ETENM | [lapameTpel pACYETHON Tpaccuj Taroso-auHamyeckas 4 | » |

[ ]illl'll'.illlll pacHeTa

CToumMocTb 0AHOrD 3KCKaBaTopa, pyt | 120000000 3

CToumMocTb 0QHOMD aETOCaMOCEAna, pgslmmm
3apafoTHas NNaTa MAELMHWCTE 3 KCKABATOPaE, pgﬁ}SﬂEﬂJEﬁ
3apafioTHas NNaTa BOAWTENS SETOCAMOCEANE, pgﬁl%ﬂ.’lﬂ

[epemeHHble 3KCNAYET AUMOHHBIE packoabl Ha 1 KaneHaapHLId Yac pafioThl 3KCKABATORA, DgﬁI?SS

‘Tl—'.‘l’.".lillill-_i rog: 1

[MepemetHbie 3KCNAYAT AUMOHHEIE packoabl Ha 1 MalmHo-4ac paboTel 3KCKaBaTopa, pgﬁf?ﬁﬂ—
AmopTusaurorHbie oTuicnenus, pyd/1000 km npofera asTocamoceana mlﬂ—

Pacxoael va TO 1 pemont a/c, wuHs! u MTCM, pud/1000 km npofera ammmmaﬂafw
K03 $PULMEHT WCMoNES0BaHUA FOQ0BOr0 POHLA Patoyero BpeMEHU SKCKABaTOpa fDB—
Koo @ PUUMEHT UCNONB30BaHWA BDBMEHM CMEeHE! ABTOCaMOCBaNa 1037

[oaosan cyMMa AMOPTHSAUMOHHEIX OTUMCABHIEA pyo. IW

Hopria .u.ucml-rrafﬁ,‘l 29

Pucynok 4.3 — DkoHOMUYECKHE TTOKA3aTeNN
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fﬂ"‘ BeOA NCXOAHLIX AaHHLIX NO BCKPBILIHOMY YUacTKy

[opHOTexHWYeCkMe ycnosu;r] Tunel 3-pa W alc I koHoMUYeckMe NokasaTeny  [18PAMETPEI pacueTHON TRacChl | Taroso-auHamiqeckas 4 | 4

H 3anaTe YWMCNO Y4aCTROB }I l2 [ opusowT pacyera

e

lpyzoEDE HENPABNEHWE

N2 |Onusa, M |Ya. ocH. conp-nue geioxernn, HiT IYmorl. %o IPap,uyc kpusoi, M | KoadduumwesT wenneuul ‘T*-”‘“J"IHH roa: 1
1 500 0 06
2 [1100 400 10 20 075

CropocTe BETpa: |:E kY
MopoxHAKOEOE HANPaENEHKe
N2 |Onuna, m | Ya. ocH. conp-hue gewxeqo, HiT IYman, %oe IPa,quyc kpuBoH, M | KospduumwenT cu,ennennnl

2 1200 -25 25 08
1 |700 480 15 80 0,75

6T BErRe. 36 ki ? YneneHoe ocHoBHoe CONPOTUHENEHWE ABMAKEHMIO

? K. pepuumeHT cuenaeHHa Koneca © Aoporof

Mpumesanme: CkopocTs BeTpa CTABUTCA £o 3HaKoM "'+ NPH BCTPENHOM BETPE W 3HAKOM "' NP NONYTHOM,  Danee |

BenuyuHa yknoHa cTasuTca co 3Hakom '+ npu nogeeme U aHakom "' npu cnycke,

Pucynox 4.4 — ITapameTpsl pacyeTHOM TPacchl

ﬁ"‘ BEOA MCXOAHBIX AaHHBLIX NO BCKPDBILUHOMY YUYacTKy

Tunel 3-pa u alc I FKOHOMUUECKME NOKASATENH | MapaMeTpel pACUETHOM TPacCel | ATOBO-AMHSMWYECKER KSPaKTEPUCTURS a/c I Kpure 4 | L

Macca myaa, 1 B| 1|B 36 54 le 90! UyacTor N2 |1 INopusour pacyera
MNonwas macca 70 90 110 130 150 170 Hanpasnexue: |3
o2eromotuna. T | duihilil Mpysosoe S
\\l E 5 1000 | l.,hHlIIHH ron
160 ; / D= |54D Hsr
\\ . U= |4D Ky
140 \" : / / 800 F= [135 wH
H =%
H o]
T 120 : ~ & Ok |
= 1ni: /] B
£ 100 \: 4 600 g
o ] \/ / : =
[ ©
3 80 N . Z
: E 400 §
80 . H =
: miecd
40 I —F :
20 —— =t \

[} 10 20 30 40 50
CropocTe ABVNKEHWMA, Krfy

YeeMurTe Macirat TANOBO-AUHAMUYECKON XaDaKTepUCTHKM J

Pucynok 4.5 — TsaroBo — quHaMuuecKkasi XapakTEpUCTUKA aBTOCAMOCBaJIa
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%4 Beoa MEXOAHBIX AaHHBIX MO BCKPLILLHOMY YYacTKy

Tunel a-pam a;’c] JKoHOMUYECKHE nomsamm| apaMeTpel pacYeTHON Tpacchl | ATOBOAMHAMWYECKEA NAPaKTEPHCTIKS a/c I Kpure 4 | ¥

I opmzonT pacuwera
Cuna TAr (Topm. cuna), kH |3

135 iT!ng:an roa; 1

Mpy20B0E HANPAEBNEHWE
Ne | Ounamuueckiui daxTop, HiT |CropocTe, kmiy

170

HGQO)KHSH(BBUE HanpaeneHue
Ne | Ounamuueckmii gaxTop, HiT |CropocTs, kmiu |Cuna Tarm (Topm. cuna), kH

100

1 |627 40 50

Pucynok 4.6 — Tabnuia TSIroBo — JUHAMHUYECKUX XapaKTEPUCTUK aBTOCAMOCBasia Ha

Ka)JIOM 13 HallpaBJICHUN

¥
] BEO,ﬂ, MCAOAHBIX AaHHBIX NO BCKDbILLHOMY YUaCTKy

MapameTpel pacyeTHOM Tpaccu' T AroBo-AHHAMWIECKSA RapaKTEPUCTHES alc  KPHTEDUW 3 pperTHBHOCTH | 4 | >

Kputepuu agppeKTUBHOCTU BCKpRWHOro yuactka (benA3-75491. T opusonT pacuera

3KIr-suy | 3

[0aoEas NPOMSEOAMTENEHOCTE, T [1 1700000

|Tex A ron: 1
PaccToaHie TpaHCNopTHPOBaHKA, t i‘l 750 [ E

HaceinHaa NAoTHOCTE Nopoasl, T/m 12,00

YaenbHeie 3KCNNYATAWWOHHEIE SATPATE! N0 BCKPLILHOMY Y4acTKY, pys/T f5,45

IKCNNYSTAUMOHHEA NPOUSBOAMTENEHOCTE SETOCaMOCEana, T/rog [33440?3437

YaensHeHd packod TONAMES Ha EAMHMLY TPaHCNOPTHON padoTbl, M‘KMTE,U?

CefecToMMOCTE TPAHCNOPTUPOBAHHA, PYG/T 12,1 1

CefiecToMMOCTE NOrpYsKU, pgﬁfrf3,34

YaenbHble KanWTankHEIe SETPEThI N0 BCKPBILHOMY Y4acTKy, pyjh!ﬁﬁ,s?

WHBEHT apHbIi NapK 3 KCKABATOpOB }3

WHBEHTPHBI NapK 3ETOCAMOCEAN0E |7

Kpurepuu 3 @perTHeHoCTH No JAK B uenom

PesunbTarel pacueTos Pacuurare apyroi 34K

Pacyer gofMHOro y4acTra

Pucynok 4.7 — Kpurepuu a¢ppexTuBHOCTH AJ1 IEPBOTO BapuaHTa
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-,
= BBOA WCHOAHBIX AaHHBIX NO BCEKDLILUHOMY YUacTKy

Napaterpel pacyeTHOMN Tpacct.|| TArosc-AHHAMUNECK SR XEDAKTEPUCTHIS a/c  KPUTEDUM 3 PPEKTHEHOCTU | 4 | »

KpuTepuu 3gpeKTUBHOCTH BCKpblwHOro yuyactka (Caterpillar-775E [Topusour pacyera

3KI-su) | 3

[oaoBas NPOWSBEOAMTE MBHOCTE, T ﬁ 1700000

Texywmit rog: 1
PaccroaHue TpaHCNOPTUPOEaHUA, M '1 750 g

HaceinHas naaTHocTs nopoast, T/m | 2,00

YaenbHbie 3KCNAYETAUHMOHHEIE 3ATPATEI M0 BCKPEILHOMY Y4acTRY, pyd/T I4,92

IKCNNYETSUMOHHERA NPOUSBOAMT ENBHOCTL AETOCAMOCEaNa, T/rog }2}' 46290,52

YneneHe packod TONAWBa Ha eAMHMUY TDAHCNOPTHOM padoTsl, A/T KM |El,0?

CefecToMMOCTE TPAHCNOPTHROBaHKA, pyt/T }grg 1

CefecTouMocTs Norpysku, pus/T |5,02

YaenbHble KanWTanbHbIe SaTDATEl N0 BCKPBIWHOMY Y4acTry, pyt/T h— 1,29

HMHBEHT apHbIFA NapK 3KCKABATOPOE [ 4

HBEHT apHBIA NapK. SETOCAMOCEEN0E | 8

Kpurepiu 3 @eertueHocT no JAK B uenom

Peaynsratsl pacveros Pacuurars apyroi 3AK

Pacuer gofiemMHoro yyactra

Pucynox 4.8 — Kputepun 3 PpeKTUBHOCTH 15l BTOPOTO BapraHTa

Y
= BBOA MCHXOAHBIX AaHHBIX NO BCKDbLILHOMY YUacTky

MapameTpbl pacyeTHOM TRaCcCE! | TAroso-AHHAMWNECK SR RapaKTepUcTHia a/c  KPHTEPIM 3 PPEKTHBHOCTI | 4 | >

KpuTepuu agp¢peKTUBHOCTU BCKpRwHOro yuyactka (Komatsu HD-785 [ TopusonT pacuera

3KIr-s1) [3

[oaoEas NPOMSEOAMTENBHOCTS, T j‘l 1700000

Terkywui roa: 1
PaccroaHue TpaHCNOPTHROBEHUA, i F‘i 750 uN

HaceinHaa NAcTHOCTE Nopagkl, T/m F2,0D

YaenkHbie 3KCNAYST ALMOHHEIE SETDATE N0 BCKDbILHOMY YHacTRY, pyGiT !?,53

Bkmnga'rauumnaﬂ NpoOMSEQAMT 2NbHOCTE aETOCaMOCEana, Tira.u.] 3024961,82

YgenbHeii packod TONAMES Ha BAMHMLLY TDAHCNOPTHON padaTel, A/T KM fD,O?

CefecToMMOCTE TRAHCNOPTHROBaHMA, pYS/T |,9124

CefecToMMOCTE NOrpyYsKM, pytiT }?,09

YaenbHble KanWTantHbie 3aTPaThl N0 BCKPBIWUHOMY YYacTKy, pyﬁh‘%}'g‘}'g

MHBEHT apHbif NapK SKCKABATOpOB [ a4

WHBeHT apHBIiA Napk. aBTO0CaMOCBanos | 8

Kpurepuu 3 @pexTreHocTH No JAK B uenom

Pesynetarsl pacyetos Pacuurates apyron 34K

PacyeT go6bMHOMD Y4acTka

Pucynok 4.9 — Kputepuu 3 PpeKTUBHOCTH JIsl TPETHEr0 BapraHTa

N3am.
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4.4 OueHKka BApMAHTOB TPAHCIIOPTUPOBAHUSA N0 KPUTEPUAM IPPEeKTUBHOCTH
4.4.1 IIpoBoaMM OLIEHKY 110 TPeM KpUTepusM 3P PeKTUHBHOCTH
1. Y nenbHbBIE SKCIUTyaTaIllMOHHbBIE 3aTPaThI, pyO/T;
2. Y ienpHble KaUTaIbHBIE 3aTPAThI O BCKPBIITHOMY Y4acTKy, py0./T.;

3. DKcmulyaTaiuoHHasi MPOU3BOAUTEIHHOCTH aBTOCAMOCBAA, T./TOI.

Br100p naHHBIX KpUTEPHUEB IJIs OIEHKH, KAaK OCHOBHBIX, 00OCHOBAH TE€M, YTO MPHU
Be10Ope [1TK BBIOMpaeTcst 3KOHOMHUUYECKH 11eTIeCO00pa3HbIN BapUaHT, KOTOPHINA MTO3BOJIUT
oOecreunTh pa3zpe3 00beMaMu 1Mo A0OBIUE U BCKPBIIIIE, U IIPU 3TOM OyJIeT SKOHOMUYECKU
BBIF'OJJHEE OCTAIBHBIX BAPUAHTOB.

VYnenbHbIE SKCIUTyaTallMOHHBIE 3aTPATHhI
10 BCKPBILIHOMY YYacTKY, PyO/T.

7,63

5,45
4,94

SO B N W b 01 O N 00 ©

benAs3-75491  Caterpillar-775E Komatsu HD-785

Pucynok 4.10 — CpaBHEHHE yETbHBIX KCILTyaTallMOHHBIX 3aTPaT IO BCKPBIIIHOMY
Y4aCTKY
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4000000
3500000
3000000
2500000
2000000
1500000
1000000

500000

0

3344079,67

DKcyaTanoHHas IPOU3BOAUTEILHOCTD
aBTOCaMOCBaJa, T/TOJI

3024961,82
2746290,52

benA3-75491  Caterpillar-775E Komatsu HD-785

Pucynok 4.11 — CpaBHeHHE dKCILTyaTallMOHHON MTPOU3BOIUTEILHOCTH aBTOCAMOCBAJIOB.

n3am.
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Y,Z[GJIBHBIQ KaITUTAJIbHBIC 3aTPaThI I10

BCKPBIIITHOMY Y4acTKy, pyO/T
85

79,72
80

75
71,29

70
66,67

65

60
benAs3-75491 Caterpillar-775E Komatsu HD-785

Pucynox 4.12 — CpaBHeHHE YJEIbHBIX KalUTATBHBIX 3aTPAT M0 BCKPBIIIHOMY YYacTKY.

Tabnuua 4.2 — CBogHas Tabnuiia Mo BapuaHTam

BapuanTsr
Hoxasaremt BerA3-75491 | Caterpillar-775€ | < OM3t M-
VY nenpHbIe dKCIUTyaTallHOHHBIE
3aTpaThbl 0 BCKPBIIIHOMY yYacTKY, 2 1 3
pyo/T
OKCIUTyaTallMOHHAs
MPOU3BOUTENBHOCTD 1 3 2
aBTOCaMOCBaa, T/TOJT
VY nenpHbIe KaUTAIBHBIA 3aTPaThI 1 5 3
10 BCKPBILTHOMY y4acTKy, pyo/T
Htoro 4 6 8

Ha ocHOBe cpaBHEHUSI BAPHAHTOB 110 TPEM KPUTEPUSIM U CBEICHUS UX B CBOJHYIO
tabmuiy 4.2, mo cymme OamioB panuoHaidbHbiM BapuantoMm IITK sBnsercss BapuaHnr,
BKJTIOUaroIIuil B ce0s aBTocamocBali benA3-75491 u sxckaBarop OKI'-8U.

4.5 BecnomorarejibHOe 000pyAOBaHue

Jliist obecnieueHrsi HOpMaJbHBIX YCIOBUM JUIsl pabOThl aBTOTPAHCIIOPTA HA
Kapbepe MPUMEHSIETCS BCIIOMOTraTelIbHOe 000pyI0BaHHe

- ABtorpeiigep D-355 «Komatsw;
- TorumBo3zanpasumk AT3-10 (KamA3-43119);

- Mamuna juist mosmBa/mockinku gopor KO-829A1-06 (KamA3-53604).
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4.6 OpraHu3anusi TPAHCMOPTHBIX padoT

OKcIuTyaTalys aBTOTPAHCIIOPTa Ha Kapbepe OpraHu3yeTcs TaKuM 00pa3oM, YTOOBI
oOecnieunBanack decriepeboitHas paboTa JOOBIYHBIX M BCKPBIIIHBIX SKCKaBaTOPOB MPHU
COOJIIOICHUY IPUHATON CUCTEMBI TEKYIIETO 0OCITYy>KUBaHHUSI U PEMOHTA MAIllKH.

J1 IpOU3BOIUTENBLHOIO UCIIOIBb30BaHUS 000PYA0BaHUS 0O0JIBIIOE 3HAUEHUE UMEET
MPAaBUJIBHBIN BEIOOP CXEM MObE3/a U YCTAHOBKH aBTOMOOMIIEH y 9KCKaBaTopa.

Cxema nozibe3zia K 3KCKaBaTOpy CTPEMUTCS K COKPAIIEHUIO BPEMEHU Ha MAaHEBPBI,
Mo/1avy ¥ CMEHY aBTOMOOWIIEH, C TeM, YTOOBI B HAUOOJIBIIEH CTETICHN MPUOTN3UTHCS K
HENPEPBIBHOM MTOJAYE UX IO IOTPY3KY.

OpFaHI/I?)aHI/I?I ABUIKCHUS aBTOCAMOCBAJIA OCYIICCTBIIAACTCA 110 OTKPLITOMY ILIUKITY.
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S CTAHUOHAPHBIE MAIINHBI U YCTAHOBKHA
5.1 CucreMbl BOIOOTBEICHUSI M OYMCTKH KaAPbePHBIX BOJ

Auunckuil yuacmok

Ha yuactke «AumHckuii» paspesa «HazapoBckuii» mpeaycMOTpeH
KOMOMHUPOBaHHBIN CIIOCO0 OCYIIIEHUS Kapbepa, BKIIOYAIOIIIHIA:

— OTKPBITBIN BOJIOOTIIHB,;
— BOJIOTIOHIDKAFOIIINE CKBAYKUHBI.
Omkpovimulti 60000MaUB

KapbepHbie BoJibI yyacTka « AYMHCKUI» CUCTEMOM BOJIOOTBOJHBIX KaHAB
COOMpPArOTCS B OTKPHITHIC BOJOCOOPHHUKH U TIOCIIC TIPEABAPUTEILHOTO OTCTAMBAHUS U
cOopa HePTEMPOAYKTOB B 3yMIi(pax MEepeKaunBatOTCsI HACOCHBIMU yCcTaHOBKaMu (puc. 5.1)
10 HAMIOPHBIM TPYOOIIPOBOIaM B ABYXCTYIEHYATHIA MPYA-OTCTOMHHK.

PacuétHbie pacxoabl BOJONPUTOKA KaphEPHBIX BOJ B 3yMII() ONIPEACIISIOTCS
CYMMHUPOBAHHEM MOJA3EMHBIX (JIPEHAKHBIX) U TOBEPXHOCTHBIX BOJI, 0OPa3YIOIIMXCS 32
c4eT aTMOC(EPHBIX OCAJKOB, BHINAIAIOIINX HEMOCPEICTBEHHO HA BOJAOCOOPHYIO IJIOIIA/b
Kapbepa.

dakTruecKkuil rojIoBoi pacxon o ganHsiM 3A0 «Pa3pe3 Hazaposckuinn
cocraBua 7200 m*/cyt. PacuéTHbIii pacxo Ha mocteayromue 10-20 et 11 «AYHHCKOTO»
y4acTKa IO POTHO3y cocTapisier 4587-7404 m*/cyT (tabn.5.1).

Tabnuua 5.1 - IIporHo3Hbie BOOAONPUTOKH O (HUIHAITY

[lepnon BOJIONPHTOK, M/CyT
«AYUHCKUN» BonomnoHnmxkatromme «HyJIBIMCKHI
y4aCTOK CKBa>XMHBI y4aCTOK
10 nmet 4587 3000 4935
20 mer 7404 2400 3873

OTKpBITBIﬁ BOAOOTIIMB MPCACTABJICH YCTbIPbMA BOAOOT/IIMBHBIMH YCTaHOBKAMM:

— BojooTiauBHas ycraHoBka Ne2 (I1K6), obopynoBanHas aByms Hacocamu Mapku 1J1200-
90 (1pab., 1 pesep.), mpousBoauTenbHOCTHI0 200 M>/9ac u TpeMst Hacocamu Mapku 1J[315-
71-1 (2 pab., 1pe3eps.) , IPOM3BOAUTEIBHOCTHIO 315 M*/dac i AByMs HATIOPHBIMH
BojioBoIamMu [{y=500Mm;

— HacocHas yctaHoBka [1K33, obopynoBanHnast 1symst Hacocamu Mapku 2001-90 u
CM100, oOmielt mpon3BoauTeIbHOCTHIO 300 M>/dac u JIBYMSI HAIIOPHBIMU BOJIOBOJIAMU

n3m. Nuct  |Ne pok | Moanuch | data Jinct

JI1.21.05.04.03-2021 I13.

63




Hy=500 mm;

— HAacOCHasl ycTaHOBKa BoJ00TauBa No2, o0opyioBaHHasi IByMs Hacocamu Mapku 3151 -
. 3
71, obmeit mpouszBoAUTENHHOCTHIO 630 M~/Uac;

— HacocHas ycranoBka [[BT, o6opynoBanHast oqHIM HACOCOM MapKH

61118250-54, MpOM3BOAUTEILHOCTEIO 250 M>/aac.

450 1
j i — _
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Pucynok 5.1 — Hacocnas cranuus
1Ipyo-omcmotinuk u OUOOKUCTUMENbHBIU KAHAT

JIByXCTyneH4aThIi Npya-OTCTOMHUK Iuionaaeko: 1-i crynenu 11,9 ra, Bropoii ctynenu
9,5 ra, oouuM 06beMoM 400 Thic. M3. IIpya-0TCTOMHUK MpeHa3HAYEH 1T MEXaHUYECKOU
1 OMOJIOTUYECKON OYMCTKHU KapbepPHBIX BOJ M HAKOIUJICHUS OCaJIKa B TEYEHHE BCETO CPOKa
HKCILTyaTallMK y4acTKa pa3pesa.

BuookucauTepHbIN KaHa NMpeHa3HaueH IS U3BJICUCHUS MAJIbIX KOHIIEHTpaIui
HeTEenpoIyKTOB, a30Ta aMMOHUMHOTO M MOHOB TSKEJBIX METAJIJIOB C UCIIOJIb30BaHUEM
. 3
MCKYCCTBEHHOM a’paliiy U3 pacuera MpoIrycka BoJbl okojo 7500M™/cyT.

Bopornonmxaromye CKBaKUHbI pacIiojiaratoTcs B MOHMKEHHOW YaCTH MOYBbI ILIACTA
MorHslii B Ba psijia IO 5 CKBaKUH K CEBEPO-BOCTOKY OT ()pOHTA TOPHBIX padoT.

®dakTrueckuit pacxon 3a 2017 r. cocraBun 3270 M3/cyT. PacuetHsblii pacxoa Ha
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nociexyromue 10-20 net o mporrosy cocrasmsier 3000-2400 m*/cyt (Ta6i.5.1).

Boja oT BOJONOHMKAOIIKMX CKBAXKKH 10 HAIOpHOMY BoJoBoay =325 mm nojgaercs B
p. UynbiM.

Yynvimckuu yuacmox

KapbepHbie Bosibl yyacTka «HyJIBIMCKHID) CHCTEMOM BOAOOTBOAHBIX KAHAB COOMPAIOTCS
B OTKPBITBIN BOJOCOOPHUK — 3yMII() U MOCIE MPEABAPUTEIHHOIO OTCTauBaHus U cOopa
HE(PTENPOAYKTOB NIEPEKAUNBAIOTCS HACOCHBIMU YCTAHOBKAMU TI0 HATIOPHOMY
TpyOOIIPOBO/Y B CYIIECTBYIOIIMIA TUAPOOTBAI.

®aktrnueckuii pacxon 3a 2017 r. coctaBun 7052 M3/CYT. Pacuérnsblii pacxoa Ha
nocieyromue 10-20 1et o mporrosy cocrasmsier 4935-3873 m/cyt (Tabi.5.1).

Ha ygactke «HynmpIMCKui» 1 OCyIIEHU Kapbepa IPEeLYyCMOTPEH OTKPBITHIN
BojootnuB [1K-43. HacocHas yctaHoBKa 000pyA0oBaHa HACOCAMHU MapKU:

—315/1-71-1 ¢ anexrpoasurareneM mapku 4AMH280M4YVY 3, npon3BoAUTEIBHOCTHIO
230270 m*/uac, Hamop 70 M;

—315/1-71-1 ¢ anextponsurarenem mapku 4AMH280C4Y 3, npou3BOAUTEIbHOCTHIO
230270 m*/uac, Hamop 70 M;

— V900-90-1, mpom3BouTenbHOCTRI0 630-650 M>/uac, Hamop 90 M.

Kapsepnsbie BosibI 110 HATOPHOMY BOJI0BOAY =325 MM MoJar0TCsl B THAPOOTBAIL.

Konuenrpanus 3arpsi3sHeHUN KapbEPHBIX BOA, NOCTYIAOLIUX B IPYJT — OTCTOWHHUK,
ompenenseTcs mo GpopmyJie:

CH :CA ) QA + C‘—I : Q‘l +CCKB : QCKB /QA + QLI+ QCKB1
rac Q — pacxoa KapbCpHBIX BOA 110 y4aCTKaM, M3/CYT;
C- KOHOCHTpAaIH SanHBHCHI/Iﬁ KapbCPHLBIX BOA IO YHaCTKaM.

AHaJIN3 KOHLIEHTPALNI 3arpsi3HEHUN yCPEAHEHHBIX KaphEePHBIX BOJI TOKA3BIBAET,
OCBETJICHHAsI U Mpolleaas OMOOKUCIUTENbHBIN MPY]T BOAA HE COOTBETCTBYET
TpeOOBaHMSIM Ha cOPOC B BOJIOEM PHIOOXO3SIMCTBEHHOr0 Ha3HAaYeHUs 1-0i KaTeropuu 1o
a30THOM TpyIiNe, MOHAM TsDKEJIbIX METAJJIOB, HePTeNnpoAyKTaM U (peHOJIaM.

JIJist TOCTHKEHUS] HOPMATHUBHBIX TPEOOBAaHUM K KQU€CTBY OUMILIEHHBIX KapbePHBIX BO/I
PEeTyCMOTPEHA TOOYUCTKA Ha COPOLMOHHBIX (QUIIBTPAX.
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HpI/I BBI60p€ TEXHOJOI'MH OYUCTKHU IMPHUHATHI CJICAYIOIIHUEC YCIIOBUA:

— rIyOWHA OYHUCTKH 1O BCEM MHTPEANCHTAM JIOJDKHA COOTBETCTBOBATH TPEOOBAHUSIM HA
cOpoc B BojioeM 10i kareropuu pri00X035HCTBEHHOTO Ha3HAYECHUS,;

— TpeOOBaHUS K BOJIOOTBEJICHHUIO JOJKHBI COOTBETCTBOBAaThH NpaBuiiaM CanlluH
2.1.5.980-00.

Tabmuua 5.2 — XapakTepHucTHKa 3arpsI3HEHNNA KapbePHBIX BOJ

KonnenTparmu 3arps3HeHUi M0 y9acTKaM,MT/JT 5
HamMeHoBaHHe Bogomnouu- Mpya-otcrofinmk | TpeOyembrii
rokKasarejeit CAYMHCKHAN» YyIbIMCKHI JKAIOILHE dhexr TG
Bxon BBIXOJ] OYMCTKH
CKBQKHUHBI
Pacxoz[,M3/cyT 7404 7052 3274 17435
pH, ex. 7,3 6,5-8,5
Bssemennnie 37.2 4 19.2 21,02 10 70 3
BEIECTBA
BIITK 1o 2,5 2 2,5 2,34 2,34 3
BIIK; 1,7 1,3 1,7 1,57 1,57 2
XIIK 21 20 16 20,01 15 6 15
AMMOHUI-NOH 1,28 0,06 1,6 0,87 0,7 29 0,5
Cynbdatsl 98 174 23 116,31 100 0 100
Xopuist 3,77 20 5,3 10,69 10,7 0 300
Keneso 0,13 0,01 6,2 1,22 1,0 90 0,1
unk 0,05 0,004 1,8 0,36 0,29 96,6 0,01
Mens 0,003 0,003 0,002 0,0029 0,002 50 0,001
Mapranert 0,65 0,6 0,63 0,64 0,45 97,8 0,01
Hedrenponaykter 0,1 0,04 0,08 0,07 0,06 16,7 0,05
DeHon 0,002 0,002 0,002 0,002 0,0016 37,5 0,001

5.2 O6ocHOBaHUE MPUHATHIX CHCTEM cOOpPA M 0TBO/A KapbEePHBIX BOJ, 00beMa
KapbePHBIX BOJ, KOHIEHTPAUMH UX 3arPA3HEHUI, CIOCO00B NMpeIBapPUTEIbHOM
OYHCTKH, IPUMEHSEMBbIX PeareHTOB, 000Py10BAHUSA M aNlIAPATYPbI

Cuctema cOopa KapbepHBIX BOJI [0 yUYaCTKaM « AUMHCKUIN» U «HyIBIMCKHI» U X
npeaBapuTesbHasg OYMCTKA OCYIIECTBIISETCS MO CYIIECTBYIOIIMM pabOYHM CXEMaM:
KapbepHBIE BOJIbI M0 y4aCcTKaM COOMPAIOTCS CUCTEMOM BOJAOOTBOJAHBIX KAHAB B OTKPBITHIE
BOJIOCOOPHUKH U TIOCTIE TIPEIBAPUTEIHLHOTO OTCTauBaHUs U cOOpa HEPTENPOIYKTOB B
3ymIi(ax nmepeKavynBarOTCsl HACOCHBIMU YCTAHOBKAMU T10 HATIOPHBIM TPYOOIIPOBOJIaM B
JNBYXCTYIEHYATBIN IPYA-OTCTOMHUK.

COop moA3EeMHBIX BOJ IPUHST MO CYIIECTBYIONIECH cxeMe (BOIOTTOHUKAIOIITHE
CKBaXXUHBI). YUUTHIBAsl IPEBBIIICHUS MMOKA3aTeNIeH 3arpsI3HSIOIIUX BEIIECTB MO a30THOM
rpyInIe, HOHaM TSOKETBIX METaJuIoB, HedTenpoaykTam u GpeHosaMm (Tadi.2.2), OuucTKa
MPEyCMOTPEHA COBMECTHO C KAPbEPHBIMU BOJIAMU JBYX YYACTKOB B MPYJly — OTCTOMHUKE
C MOCJIEAYIOMIEN TOOUYUCTKOM.
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5.2.1 CucreMa 100YMCTKH KAPbEPHBIX CTOYHBIX BOJL

TexHonoruyeckas cxema JOOUMUCTKU KapbEPHBIX CTOUHBIX BOJ| IPUHSATA U3 pacyeTa
Heo0xoanMol 3(h(PEKTUBHOCTH OCBETIICHHS, OYMCTKA OT HEPTEIPOIYKTOB, a30Ta
AMMOHHUIHOTO ¥ MOHOB TSIKEJBIX METAIIOB. [[pOM3BOAUTENIBHOCTH CTAHIIUU TOOUYUCTKU
MIPUHATA 110 CPEIHEUACOBMY MPUTOKY 3a roji, KoTophii 1o 2017 rogxy cocrtaisier 674,5
M>/gac.

B cocTaB 0OUHCTHBIX COOPYKEHUM BXOJIAT:
- IPUEMHBIN pe3epByap;
- HACOCHAS CTAHIUS MMOJIKAYKH;

- 3JIaHUE CTAHIIMH JIOOYMCTKH C COPOIIMOHHBIMU QUIBTPAMH, OJIOKOM
o0e33apakuBaHus U OJJOKOM BCIIOMOTATENIbHBIX TOMEIIECHU;

- pe3epByap Mg IpyueMa IPOMBIBHOW BOJBL.
[IpuemHbIl pe3epByap

[l mprieMa OCBETJIIEHHBIX KapbEePHBIX BOJ U3 MIPYyAa — OTCTOMHHUKA MPETYCMOTPEH
TOPU30HTAIBHBIN pe3epByap Mapku PI'-75 B moa3eMHOM UCIIOJIHEHUU.

[Tpuémuslii pezepByap o0bEMOM 75 M IIPUHAT U3 pacyeTa MPUTOKA CTOYHBIX BOJ U
MaKCHUMaJIbHOW MPOU3BOJUTENILHOCTH pab04YNX HACOCOB B T€UEHUE 7 MUH.

OcBeTneHHBIC KapbePHBIE BOJBI B IPUEMHBIN pe3epByap MOCTYMAIOT CAMOTEKOM 10
3-M cransHbIM TpyOompoBoaam o 'OCT 10704-91, nuamerpom 530x8 mm.

Pe3epByap 000py10BaH MOAOIIUM, OTBOASIINM U BEHTHISIIMOHHBIMU MaTPyOKaMH,
JIIOKOM — JIa30M U JIFOKOM JIJIs1 YCTAHOBKHU JTATYUKOB.

CTaHHI/IH AOOYUCTKH KapbCPHBIX BOJ

CraHius JOOYNCTKY BKIKOYAET: IOMEIIEHNE HACOCHOM CTaHIIMH, BCTIOMOTaTeJIbHbIE
MOMEIIECHUS, PUIbTPOBAJIBHBIN 3a1.

Hacocnas CmaHyus

HacocHas cTanius 3anpoekTupoBaHa B ABYX YPOBHSIX: B 3ariTyOJIEHHOM 4acTH Ha
OTMETKE MUHYC 2,7 M pa3Melnaercs HacocHoe o0opynoBanue, Ha otMeTke 0,000
pacronararoTcs CMOTpOBasl M pEMOHTHas Tuiomiaaku. HacocHas ctanmus o6opyayercs
MPUAMKOM C APEHAKHBIM HACOCOM, PYYHOU TaJIbIO.

B HacocHo# cTaHIMU MpeycCMOTpEeHa YCTAaHOBKA YEThIPEX TPy HACOCOB: IS
noAa4u Ha GUIBTPAILIUIO OCBETIAECHHBIX BOJ, JJIsl IPOMBIBKH (PUIIBTPOB, JJISI TIEPEKAYKU
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IIPOMBIBHOM BOJIBI B TPYOOTPOBO/ MEepe] COPOIIMOHHBIMU (PUIIBTpaMu, U HACOC ISl OTBOAA
JPEHAXKHBIX BOJI B HACOCHOM CTAHIIMH.

JI1st mojauu OCBETIIEHHBIX KapbePHBIX BOJ MPHUHSTHI HACOCHI (3 padouux, 1
pesepBHbIit) Mapk CM200-150400 npoussoxuTensHocTbio 200 M/gac, Hamopom 22 M,
MOITHOCTBIO 25 kBT, N=960 06/MuH ¢ anekrpoasurareineMm mapku SA200L6.

Hacochas ctaniust paboTaeT B aBTOMaTHYECKOM PEKUME OT 3aJaHHBIX YPOBHEH B
IPUEMHOM pe3epByape.

Jl1st mipoMbIBKU (PUITBTPOB NPUHSTH Hacochl (1pabounx, 1 pe3epBHBIIT) MapKu
CM200-150-400 mpousBoauTenbHOCTHIO 200 Mg/qac, HaIropom 22 M, MOIITHOCTRIO 25 KBT,
N=960 o6/mMuH c ammekTpoaBuratTenemM Mapku SA200L6 u3 pacyeTa IPOMBIBKHA OHOTO
HIBTPa ¢ HHTEHCHBHOCTBIO 10 11/c M.

BkiroueHue U OTKIIOUECHHUE IIPOMBIBHBIX HACOCOB IPCAYCMOTPCHO BPYYHYIO.

J171s1 OTKauK¥M MPOMBIBHBIX BOJ PUHSTHI HAacockl (1pab., 1 pe3) mapku K50-32-125
IPOU3BOAUTEIBHOCTEIO 12,5 M uac, HaropoM 20 M, ¢ snekTpoasurareaeM mapku AP 80
B2 momnuocTeIO 2,2 KBT, n=2900 06/MUH.

B nomenieHnn HaCOCHOM CTaHLIMK PEAYCMOTPEHO YCTPOUCTBO PYYHOU TaH
IPY30M0IbEMHOCTBIO | T.

Jlst cOopa 1 0TBO/IA CITyYalHBIX MPOJIMBOB B MOMEIIEHUH HACOCHOM CTaHIIUU
IPEeIyCMOTPEH MPUSIMOK, KOTOPBIH 000py10BaH apeHakHbIM HacocoM Tuma Unilift
AP50B.50.11/A1V, npou3BOAUTEILHOCTHIO 18,2 M>/uac, HarmopoM 7 M, MOIITHOCTBIO
anekTpoasuratens 1,75 kBT. J{penaxHbiif Hacoc pabOTaeT B aBTOMAaTHUYECKOM PEXUME OT
YPOBHSI BOJIBI B ipusiMKe. OTBOJ POJITMBOB TMPETyCMaTPUBACTCS B Pe3epByap MPOMBIBHOU
BOJIBI.

OO0BsI3Ka HACOCOB BBINOJIHEHA CTAIBHBIMU AJIEKTpOCcBapHbIMU TpyOoamu o ['OCT
10704-91mnamerpamu oT 57x3,5 mo 530x8 mm.

DunbmposanvHwlll 3a.1

Jlist mocTHKEeHUs HOpPMATHUBHBIX TpeOOBaHUM HA COPOC B BOJIOEM
PBHIOOX03UCTBEHHOTO Ha3HAYEHUS 3aIIPOEKTHPOBAHA JOOUYUCTKA KapbEePHBIX CTOUYHBIX BOJ
Ha HaNOPHBIX cOPOLMOHHBIX PriibTpax Mapku YCO 3,0-06.

[TpuHSATH creayroNre TEXHOJIOTHIecKue napaMeTpsl GpuibTpa Mapku Y CD3,0-06
(Kommanuu «Texaneproxumy) ¢ 3arpyskoi copoerntom mapku OIM-2® (Komnanuu
«OKHyp-aKkBay):
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IPUPOAHOTO MUHEPATBHOTO CHIPhS — OMAJl — KPUCTOOAIUT CTAHJAPTHBIX (paKiuid ¢

— nuametp ¢utbTpa 3,0 M, mwiomas Gpumsrpammn 7,1 v

— 3arpy3ka B (puibTpax ogHOCIOHAS;

— TOJIIUHOU cJios 2,0 M;

" 2y.
— MHTEHCUBHOCTh MPOMBIBKH BOzIoM 10 11/(c-M?);

— IPOIOIKUTEILHOCTD TIPOMBIBKH - t;,=7 MHH;

— CKOpOCTh GuibTpoBanus - ¥y, , =10-12 m/u;

— (PUIBTPOBAHKE OCYIIECTBIISIETCS] CBEPXY BHU3.

[Tpunsito 10 punbTpoB quamerpom 3,0 M.

@unbTpoBaibHbI MaTepuan Mmapku OJIM-2® npou3BoAUTCS HA OCHOBE

ko3¢ pureHToM HeogHOpoAHOCTH 1,6-1,8 MMm.

CIICYIOIMX TapaMeTpax: CPEIHss HachImHas Macca — 680-720 kr/m>; ynenbHas
noBepxHocTh — 1204 80M%/r; mopucTocTh Mex3epHOBas — 42-52%. PacuéTHas CKOPOCTH
(bunbpTpoBanus cocrasisier 12-14 m/u.

B kauectBe 3arpy3ku ckopbix GpuiabTpoB copOeHT O/IM-2® npumensiercs npu

Perenepanus u Boccranosiienue copoenta O[IM-2®d ocyiecTBisieTcs myTemM

oOpaTHOI1 MpoMbIBKHM | pa3 B CyTkH npu noTepe aasieHus B punbtpe. [[poMbiBHaAs Boaa B

oObeMe 25 M° caMOTeKOM cOpachIBaeTCsi B pe3epByap nMpomMbIBHOM BOIbI. [Tocie
OTCTauBaHMS IPOMBIBHOU BOJIbI B TEUEHHUH 2-4 4aCOB 0CaJ0K BIAXHOCTHIO 95% B
Komuaectse 2,2 MY/cyT (998 M>/ro/) BHIBOBUTCS aCCEHU3ALMOHHON MAIIHHO COrIACHO
TEXHUYECKUM yCI0BUsIM. OTCTOSIHHAS BOJIa HACOCOM IOJAETCS HA OYUCTKY Mepet

COpOIMOHHBIMU (PHITBTPAMHU.

u ¢eHonam Ha QuiibTpax ¢ copOumnoHHoM 3arpy3koil O[AM-2® npuseaeH B Tabauue 5.3.

OddexT ouncTKU 10 a30THOM TPYTIE, HOHAM TSKEIBIX METAILIOB, HEPTEMPOTyKTaM
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Ta6nuna 5.3- 9¢pHEKTUBHOCTH MO CTYNEHSIM OYUCTKH

HaunmenoBanune Konuenrpanuu 3arpsisHeHui
roKa3arejiei @unpTpanus TpebGoBanus
Bxox, Mr/n Dddexr, % Beixon, Mr/n T AKGx
Pacxoz, M /cyT 17435 17432,8
pH, en. 6,5-8,5 6,5-8,5
B3Bemiennrle BeliecTsa 10 70 3 3
BITK o5 2,34 2,34 3
BIIKs 1,57 1,57 2
XIIK 16 6 15 15
AMMOHUN-NOH 0,7 29 0,5 0,5
Cynbdatbl 100 100 100
XJT0pUJTBI 10,69 10,69 300
Kemneso 1,0 90 0,1 0,1
Huak 0,29 96,6 0,01 0,01
Menp 0,002 50 0,001 0,001
Maprasnen 0,45 97,8 0,01 0,01
Hedrenpoaykrsl 0,06 16,7 0,05 0,05
®denon 0,0016 37,5 0,001 0,001

Obe33apadicusanue ouuweHHou 600bl Y D-obmyuenuem

[lepen copocoM B p. UynbiM, OUUIIICHHBIE KAPbEPHBIE CTOYHBIE BOIBI
o0e33apakuBaloTCs yIbTPaHrOIETOBRIM 00IydYeHMEM Ha ycTaHOBKax Turma Jlazyps M250.

KonuuectBo yctaHoBOK — 4 miT. (3 pabouux, 1 pesepBHas).

TexHuueckue XapaKTCPUCTUKN YCTAHOBKU: ITPOU3BOAUTCIBHOCT YCTAHOBKHU —

Q=250 m%; no3a Y 061ydenns — He MeHee — 65 MJIK/CM?; CPOK CITy KOBI JTAMITBI —

16000 4; moTpedisiemast momHocTh — N=7,5 kBT.

YcraHoBKH pasMeiaroTCAa B IOMCIICHHUN (bHHBTpOBaJ'IBHOFO 3ajia 1

BBITOPAKHUBAIOTCA CCTUATBIM OI'PAKACHHUCM.

Ha BbIlmycke npeaycMOTpeH BOIOMEPHBIN y3en cueTunkoM «B3net-OPCB 420Dy,

AJIs1 KOHTPOJIAA KOJIMYECTBA C6paCBIBaCMOﬁ BOJBI.

O‘II/IIHCHHBIG )51 O66333pa)KCHHBIe KapbCPHLIC CTOYHLIC BOABI ITOA OCTATOYHBIM

HAaIopoM I10 JIBYM BOAOBOAAM IMOAAIOTCA B JIBa CYIICCTBYIOIIKUX CTAJIbHBIX BOAOBOAA

nuametrpoM 530 x6 Mm.

Jlig 3arpy3Ku ¥ pasrpy3ku (pHIBTPYIOLIEro MaTepraia npeaycMaTpruBaeTcs
yCTaHOBKa KpaHa MOcToBoro ogHobanounoro no 'OCT 25546, rpy3onoabeMHOCTbIO 1T,

MOIIHOCTH — 2,5 KBT.
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Pe3epByap npOMBIBHOM BOJBI

['opuzoHTaNBHBIN pe3epByap Mapku PI'-75 B moa3eMHOM UCIIOTHEHUT
MPEAYCMOTPEH JiJ1s1 cOOpa MPOMBIBHOM BOJIBI.

. . 3
[Tpuémunblit pe3epByap 00beMOM 75 M~ IPUHAT U3 pacueTa nMpuema 2-X MPOMBIBOK,
OTCTauBaHMS U HAKOIUICHMS OCAJIKA.

[IpoMbIBHBIE BOJIBI B pe3€pBYap MOCTYNAIOT MO OCTATOYHBIM HAIOPOM IO BOJOBOAY
nuameTpoM 108x4mm.

PesepByap o00opya0BaH OAIOIINM, OTBOISIIIUM U BEHTHISIIMOHHBIMU TAaTPyOKaMH,
JIIOKOM — JIa30M U JIFOKOM JUUIsI YCTAHOBKHM JAaTYMKOB.

Ocaznok, 00pa3yronuiicss Ipy OTCTaMBAHUM POMBIBHOM BOJIbI, B pe3epByape PI'-75 B
KOJINYECTBE 2,2 M3/cyT NP BIAXHOCTU 95% 1 00HEMHOM Bece 1,17/m° oTKaunBaercs
ACCEHU3ALMOHHON MAIIMHOW U BBIBO3UTCS HA KaHAIM3ALMOHHBIE OUHCTHBIE COOPYKEHUS
VIIH 2 pa3 B Henemto.

OcBetneHHas BoAa U3 pe3epByapoOB MPOMBIBHOM BOJBI TOIAETCS B TPYOOIIPOBO/I,
UAYIIUN HA QUIIBTPALIMIO.

BcnomorarensHbIe IIOMCIICHU A

BcnomorarenbHbie MOMEIIEHUS BKIIOYAIOT: KAOUHETHI JJIs1 PYKOBOJAUTENS U
JEKYPHOTO TIEPCOHANA, SJIEKTPOIIUTOBYIO, 1a00PaTOPUIO U OBITOBBIE TOMEILIECHHUS.

BHyTpeHHss1 ceTh KaHaM3aIuy OBITOBBIX TOMEIIESHUN 3aITPOCKTUPOBAHA B
cootBercTBuE TTostoxenui CIT 30.13330.2017.

CeTb BEHTWIMPYETCS YEPE3 CTOSAK, BHIBEJICHHBIN HAJl ypOBHEM KpoBJiK Ha 0,5 M.

BHYyTpeHHSs1 CETh U CTOSKUA MOHTUPYETCS U3 KaHAJIM3AUOHHBIX
noyinponmieHoBbIX TpyO «Pangom Cononumep» quamerpom S50, 110 mm.

X03SIICTBEHHO — OBITOBBIE CTOYHBIE BOJIBI OT CAHUTAPHBIX IPUOOPOB B 0OBEME
3
CaMOTEKOM cOpachiBatoTcs B cenTHK « Tputon» V=3 M”, a 3aTeM BBIBO3SITCSI HA OYUCTKY Ha
KaHAJIM3aI[MOHHBIC OUYHMCTHBIE COOpyX)eHus T. HazapoBo (corimacHO TEXHUYECKUX YCIOBHUH).

PacueTHbie pacxo/ bl BOJIOOTBEICHUSI TIIABHOTO KOPITyca MPUBEACHBI B Ta0uIE S5.4.

Tabnuma 5.4 - PacueTHbIe pacXxo/ibl BOJOOTBEACHUS

" PacyeTHbIi1 pacxoj CTOKOB [Ipumeuanue
HanmeHoBaHHE CHCTEM H MTOTpeOUTEIICH 3 =
M~/CyT M/4 n/c
Xo03saicTBEHHO — ObITOBast KaHamu3anus «K1» 0,18 0,59 2,03 Ha BrIBO3
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5.3 Onucanne U 000CHOBAHHUE CXeM NMPOKJIAT0K CAMOTEYHBIX H HATIOPHBIX
TPYOONPOBO/IOB, YCJIOBHS UX MPOKJIAJAKH, CBEeJeHUS 0 MAaTepuaJax TPyoonpoBoI0B

" KO0JIOJALIEB

Yuacmox « Qynvimckuuiy

JIns mojauyM  KapbepHBIX BOJl OT BOJOOTJMBHBIX YCTAaHOBOK Yy4yacTKa
«HUynpIMCKHI?» B CYHIECTBYIOUUMN MPYyI-OTCTOMHUK MpPEAyCMaTpUBaETCA IO JBYM
HanopHBIM TpyOompoBogam J530x6,0 mm mo 'OCT 10704-91.

Hamopasie TpyOOTpoBOABI MTPOKIIAABIBAIOTCS TIOI3EMHO.

CraHnus 1OOYUCTKU KapbEPHBIX BOJ]

Ha mmomagke cTaHIMU JOOYUCTKM KapbepHBIX BOJ  3alPOEKTHUPOBAHBI
CJIEIyIOLIUE CETH:

- K13 — ocBeTiieHHBIE KapbEPHBIE BOJIBIL;

- K14 — ouniiieHHbIE KapbepHBIEC BOJIBI;

- K15 — mpombIBHBIE BOIBI (1101a4a);

- K16 — npombiBHBIE BOJIBI (COPOC);

- K18 — ocBeTiieHHBIE TPOMBIBHBIE BOJBI;

- K19 — npenaxHbie BOJIbI.

Ocsetnennbie kapbepHbie Boabl (K13) u3 npyaa — OTCTOMHMKA CaMOTEKOM TI0
TpeM TpyoomnpoBogam J530x6,0 mm o 'OCT 10704-91 moctynaioT B IPUEMHBIH
pesepByap. TpyOompoBOJbI MPOKIAALIBAIOTCS HAa3€MHO HAa HU3KHUX OMNOpaXx.
TpyOomnpoBoabl u3onupyrorcs pyinoHHbIM Matepuaiom K-Flex mo TY 2535-004-
7521827709 B aBa cios TonmuHoi 20 1 30 MM C OLIMHKOBAHHOM 000JIOYKOM.

OtBon oumiieHHBIX KapbepHbIX BOJ (K14) ocymiecTBiseTcs moa OCTaTOYHBIM
HAropoM MO ABYM BOJOBOJAaM B CYIIECTBYIOLIYIO CETh M Jajee Ha BBINYCK B P.
HynbiM.

Cnoco0 MpoKIJIaKU MPOEKTUPYEMBIX BOJOBOJOB — HAJ3E€MHBIA Ha HU3KHUX
omopax. BomoBoabl mpuHATH cTambHbie 530x6,0 MM mo T['OCT 10704-91 c
TeTUIoruaApou3osuei u3 pynounnoro marepuana K-Flex mo TY 2535-004-75218277-
09. M3onsimus BhIMONHAETCS B JBa ciosi ToamuHoM 20 u 30 MM M TOKpBIBaeTCA

OLIMHKOBAHHOI 000JIOYKOM.
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Tpy6onpoBoa nogaun Boabl (K15) Ha nmpoMbIBKY (DUIBTPOB BBIMOJIHSAETCS U3
CTAIIbHBIX  dJEKTPOCBapHBIX Tpydo J219x6,0 MM mo TOCT 10704-91 wu
MPOKJIA/IBIBAETCSA BHYTPH MOMEILIEHUN.

ITpomeiBubie Bosbl (K17) B momernieHun (GuiibTpOBaJIBLHOTO 3ajla COOUPAIOTCS
JIOTKOM B NpUAMOK. M3 mnpusMka npombIBHBIE BOJIbI CAMOTEKOM IO TPYOOMpPOBOIY
(K16) ©@377x6,0 mocTymnaroT B pe3epByap MPOMBIBHOH BO/IBI.

Ocsetnennsie npomeiBHbIE BObI (K18, K18H) 13 pe3epByapa npoOMBIBHON BOABI
3abupaercsa Hacocamu Mapku K50-32-125 u momaroTcsi B HamopHBIM TpyOOmpoBOJ
OCBETJICHHBIX KapbepHbIX BoA. BcacwiBatommii tpyOompoBon (K18) mpunst wus
CTAJIbHBIX AMeKTpocBapHbEIX TpyO &108x4,0 mm o OCT 10704-91. TpybomnpoBoabt
npokJaasIBatoTcs moa3eMuo. Hanmopusiii BogoBo (K18H) BeimonHseTCS U3 CTalbHBIX

AJIEKTPOCBApPHBIX TPYO D57x3,5mMMm o 'OCT 10704-91.

5.4 Odpa3oBaHue U pa3MeleHne TBEPAbIX 0TX0/10B

OOpa3oBaHue Oca/IKa MPOUCXOIUT B PE3YIILTATE OCAXKICHUS B pe3epByape
MIPOMBIBHOW BOJIBI TUAPOOKHUCH TSKEIIBIX METaJIOB.

Kon 1 kitacc onmacHOCTH OTXOA0B, 00OPa3yIOIMIMXCS MPU OYUCTKE KapbePHBIX BOJ,
MPUHSTHI B COOTBETCTBUU DeiepaibHbIM KIacCU(DUKAITMOHHBIM KaTalorOM OTXO0B
(®KKO), yrBepxknennabim nipukazoM MITP PO No786 ot 2.12.2002 r.

Ocanok knaccuuIMpoBaH, KaK OTXOJ IIeCKa, He 3arpsI3HEHHOTO OTIaCHBIMU
BemecTBaMu 1 koauduiupoBad 314023 01 01 99 5. B cBs3u ¢ TeM yka3aHbI BBIIIE OTXO/IbI
MMEIOT HE TOKCUYHBIM KJIacC ormacHoCTH, U B coorBeTcTBHH ¢ CIT 2.1.7.1386-03
«CaHuTapHBIC TTPaBUIIa ONPESICHHUS Kilacca OMAaCHOCTH TOKCUYHBIX OTXO0JI0B
MIPOU3BOJICTBA U TOTPEOJICHUS HE ONPEEISIIC.

[Tpu peanuzanmu MpoeKTa KJIACC OMACHOCTH (PAKTUIECKOTO 0TX0/1a Oy1eT
OTIPEJICJICH B COOTBETCTBUU C TPEOOBAHUSIMU BBIIIIEYKAa3aHHBIX CAHUTAPHBIX MPABUIL.

PacueT xonmuecTBa BBIJICICHHBIX 3arPsI3HEHUN OTPEICTICH TI0 MAaCCOBOMY OajaHCy
¢ yueToM 3(pPEeKTUBHOCTH UX U3BIICUCHUS IO CTAIUAM OYUCTKH (Tabi. 5.5).

Macca ynoBiIeHHOTO 0cajiKka 3a T onpeAenseTcs mo Gopmyme

Qcyxzcl' 9 (g/:l-d5
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rae Q— pacxoj CTOKOB, IO,

C1— BXOJTHast KOHIICHTPAITUs, MT/JT;

O— sddext ounctku, %.

PacueTsl KOJIMYECTBA M COCTAB OCajIKa MPUBECHBI B TabuIe 5.6.

Ocanok B 3ymnge u B Ipyay —OTCTOMHUKE MPEJICTABISIET COO0M MECOK
(IpUpOAHBIN TPYHT), HE 3arpsI3HEHHBINA OMACHBIMU BEIIECTBAMHU, OTHECEH K 5 KI1accy
OTMAaCHOCTHU, KJIACCU(PHUIIMPOBAH KAaK HEOMACHBIH JIJIsl OKPY>KaIOIEH MPUPOTHON Cpeibl, PH
pa3MEIEHNN HE TPUBOASAIINN K HAPYIIEHHUIO SKOJIOTHYecKux cucteM. Ocanok Ha
INPOTSKEHUH BCEro MepHUoa J100bIYM HAKAIUIMBAETCS B CEKIUX MPY1a-OTCTOMHUKA,
MUHEPAIU3YETCs B pe3yJIbTaTe MPOLECCOB OMOXUMHUYECKONW OKUCIEHUSI OPTaHUYECKUX
BemecTB( He(TEPOIYKTHI).

[Tocne mpekpaiiieHust 100bIYM MPOBOUTCS PEKYJIbTUBALIUS OUUCTHBIX
COOPYKCHUHU.

XapakTepucTrka OTXOJ0B U CIIOCOO0B X 00pa30BaHUS U yIAJICHUS
(cknmagupoBaHus ) MPUBEACHBI B Tabyuiax 5.5, 5.6.
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Ta0Omurta 5.5 — Pacuer KomnyecTBa U cOCTaBa Ocajka

Tpya-otcroiinuk (6 364 000 M¥/ror) PesepByap HpOMLIsBHOﬁ BoJsI (6 364 000
M°/ron))
Hanmenosanne KoHreHnTparms, Mr/i Macca, KoHrenTpamus, Mr/i Macca,
Bxon Brixon A T/TOA Bxon Brixon A T/TOA
B3Bemanneie B-Ba 21,02 10 11,02 70,13 10 3 7 44 55
Keneso 1,22 1,0 0,22 1,40 1,0 0,1 0,9 5,73
unk 0,36 0,29 0,07 0,45 0,29 0,01 0,28 1,78
Menn 0,0029 0,002 0,0009 0,01 0,002 0,001 0,001 0,01
Maprauert 0,64 0,45 0,19 1,21 0,45 0,01 0,44 2,80
Hroro 73,19 54,86
BHa)KHO((I)TL 95 95
ocanka,%
HJIOTHOCTL3 11 11
ocajka,T/M
OGbeM ocaaka, M° 1330,8 998,0
Crnoii ocagka, M 0,0007 0,5

Tabnuma 5.6 — XapakTepucTHKa OTXOJI0B U CIIOCOOOB UX yaajeHHUs (CKJIaIMpPOBaHNs)

duznko- Konuecto Cnoco0
Mecto Kon. Knace
XUMHYECKas [epuopnvnocTh OTXOJIOB yJajeHus,
HanmvenoBanue | oOpa3oBaHHE | ONACHOCTH
XapaKkTepucThKa | 00pa3oBaHUs T/TON CKJIQINPOBAHUS
OTXOJZI0B OTXOJI0B OTXOJI0B
OTXOJIOB OTXOJI0B
OTx0IbI
(ocamkn),
oOpasyrormmecs
pasyIoll IIpyn- Teepabie
npu o [TocTosiHHO IpHU Hakonenue B
. OTCTOMHUK 943 000 00 | macroobpa3Has, N
MEXaHUYECKON N N 3 pabote 1330,8 OTCTOMHOM
(oTcroiiHas 03055 p=1,1 t/m°, .
u OTCTOMHHUKOB 30He.
N 30HA) W= 95 %
OMOJIOTHYECKOH
OUHCTKE
CTOYHBIX BOJI
OTtx0/8!
ocaaKu Hakonnenue B
(ocamau), Pesepayap [NacTooOpazHas, [ocne
oOpasyrommecs . | 943 000 00 3 pe3epByape u
TIPOMBIBHOM p=1,1 T/™”, TIPOMBIBKH 998
moce 03054 . aro BEIBO3 1pa3 B
BOJIBI W= 95% ¢GUIBETPOB
TIPOMBIBKH HEJIeIo
(GHIBETPOB
n3m. Nuct  |Ne pok | Moanuch | data Jinct
J11.21.05.04.03-2021 IT3. 75




6 QJIEKTPOCHABXEHUE

HcTounukom snekTpocHabxkenus paspesa ssiusgerca Hazaposckas ['POC. Ot
nojicTaHIny « TpaH3uTHas» MO ABYM BO3AYLIHBIM JIMHHIM 3JIEKTpOIEpeiad HalpsHKeHUEM
110kB noakIr04YeHBI TTOJACTAHIINY pa3pesa.

Pa3zpes pa3znenén Ha 2 ydyacTka, KaKAbI Yy4aCTOK MOJYYaeT 3JIEKTPOIHEPTUIO OT
CBOCH TMepeIBIKHON KOMITIEKTHON TpaHcdopmaropHoit noacraniuu [TTITA — 110/6xB.

Pacnpenenenne 351eKTpOIHEPTUN MEKTY JIEKTPOIPUEMHUKAMU pa3pesa
OCYILECTBIISIETCS HA HaMpsbkeHue 6 KB mo koMOMHUPOBAHHON cxeMe, UMEIoIEH
pazuanbHbIE U MaruCTpaiabHbIE JIMHUU. BHYTpH pa3pe3a IpUMEHSETCs OIEPEYHO-
(bpoHTaNbHas cXeMa IEKTPOCHAOKEHUE C BO3AYITHBIMU JIMHAMH U3 AITFOMUHUEBOTO
IIPOBOJIA U pacCTOsIHHEM Mekay onopamu 50 M. OT BO3AYIIHOM JIMHUU MTOABOJ
3JIEKTPO3IHEPTUHU K MEPEIBUKHBIM MallIMHAM U MEXaHU3MaM OCYILECTBIISETCSI THOKUM
ka0eneM. [Iprcoenunenue kademnst K BO3AYIIHBIM JJUHUSAM BBITIOJIHSIOT C HIOMOUIBIO
NPUKITIOYaTeIbHBIX TyHKTOB THIa KPYIID- 6(10)-20.

DneKTpocHa0XKeHNE BOJOOTIUBHBIX YCTaHOBOK ¢ Hacocamu JI 315/110
ocymectisiercs ot IIKTIT -250-6/0,4kB

J{ns ocBeleHus pa3zpesa NpuMeHs 0T ocBeTuTenbHble yeTaHoBKH CITIKc2-10000 ¢
namnamu JIKcT — 10000. Kaxxmast yctaHOBKa MOJy4aeT MUTAHUE YEPE3 CBOKO
MIOHU3UTENBHYIO Ma4TOBYIO mojacranimio MTI1-25/6/0,4.

Ha nmoacrannumsix paspesa 3ammura oT neperpy3ku odopyaoBanus npumensercas MT3 ¢

BbIAIEpKKOM BpeMeHU. OT 0/1HO(a3HBIX 3aMbIKAHHUI BBIIIOJIHEHA HAMPABIICEHHAS 3alllUTa Ha
33I1-1M, PT3-51.

B snekTpoycTaHOBKax pa3pesa MpUMEHSAETCS U30JUPOBaHHAS HEUTPab.

[{eHTpasIbHBIN 3a3eMIISIFOIINI KOHTYp BbINoJHeH Ha noactaniuu [ITITA- 110/6xB u
COCIMHEH CTAJICATIOMUHEBBIM IPOBOAOM 35 MM’ K IIePEABIIKHBIM IPHKITIOUATEIHBIM
MyHKTaM, K ITePeABUKHBIM KOMIUIEKTHBIM TpaHC(HOPMATOPHBIM MOICTAHITASIM
HanpspbkeHreM 6/0,4 kB 1 yeTBepTol 3a3eMIISIONIEH KUION K TOTPEOUTESIM.

JI7ist 3a1UThl OT BHEIIHUX NepeHanpsbkennit Ha BJI-6 kB u B mecTax oTnaek
YCTaHaBJIMBAIOT TPyOUaThie pa3psIHUKH.

6.1 Pac4éT 2J1eKTPU4eCKOro 0OCBeleHUust

Pacuér Bemomnuen coriacHo yueOnoro nmocodus A.U. I'epacumoBa "l[IpoekTupoBanue
911. cHaOKeHUs Kapbepa'.
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6.1.1 Pacuyer ocBenieHus1 Kapbepa

Tepputoputo paspesa "Hazaposckuit" npencrasisier codoit «I'-o006pa3ublit» GpoHT,
IIPEACTABICHHBIA AUNHCKAM U UyJIBIMCKMM y4acKamu IUIOMIAb KOTOPOIO COCTABIISIET

S=L-M =(2000+3000)-250 =1250000, M2, (6.1)
rae L=5000 m - nivHa kapbepa;
M=250 M - mmpuHa Kapbepa.

CBeTOBOM NOTOK, HEOOXOIUMBIN JJ11 00ecIeUeHUsT MUHUMAJILHON OCBEIIICHHOCTH
Kapbepa

F=E;S=0,5-1250000 = 625000, 1m, (6.2)
rae E,=0,5 1k — cBeTOBOI MOTOK AJIsI MECT C MUHUMAaJIbHBIM OCBEIICHHUS pa3pesa.

[1n0o1mans ¢ yCuaeHHOM OCBEIIEHHOCTBIO JIsl MECT pa0OThl MEXaHU3MOB U JIHOJEH

SH:EL-m(b+,L):§-5000-2(20+

3 sina

25
sin70

)=310667, > (6.3)
rae M =2 — 4ucio yCTynoB, Ha KOTOPBIX OJTHOBPEMEHHO BEIyTCS padOThI;
b =20m — cpenHss mmpuHa yCTyIIa;
h =25wm — cpennss BeIcOTa yCTYyIIA;
a = T70° - yroi oTkoca ycryIa.
CBeTOBOM MOTOK 711 YCUJICHHON OCBEIIICHHOCTH
F.=Eq - 5,=5-310667=1553335, M, (6.4)

rjae E, - SJIK — CBETOBOM ITOTOK.
CBeToBOM MOTOK HEOOXOUMBIH JIJIsi OCBEIICHUS Kaphepa

Fc=F + F,=625000+1553335=2178335, 1M, (6.5)

[TpunumaeM 11t ocBenenus paspesa npoxxkekropsl Thna CI1Kc2-10000c namnamu
JKcT — 10000.

Tpebyemoe KOJIMYECTBO MPOKEKTOPOB OIpeessieM 1o hopmyie

_ FiKyC _ 2178335:1,3:1,2
Nap*Fa 0,62:220000

= 25, I, (6.6)

rie K,=1,3— koaddurment 3anaca;
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C=1,2— ko3 duivent, yauThIBAIOIINI OTEPU CBETA;
1,, = 62% -KIIJI npoxexropa CIIKc2-10000;
F,=220000ik — cBeToBoit motok Jiammsl JIKcT-10000 B mposkekTope;

[TpuaumaeM k yctanoBke 25 nposxkektopoB CIIKc2 -10000.

BrIcoTa yCTaHOBKH MPOKEKTOPA ONpPENEIseTCs

Hoin= \/’"mx = \/600000: 14w, (6.7)

300 300

PacueTtnas MomHoCTh TpaHnchopmaropa st nutanus gamn JKcT

V3P, _ 4310
P o .
COSgycrToc 0,95-0,955

=19 kBA, (6.8)

rae P, =10 kBt — momnocts namnsl JIKcT — 10000;

cosp,,, =0,95— kordPuIMEeHT MOLTHOCTH OCBETUTEIHLHON YCTaHOBKH;
1,. =0,95— KIIJ] ocBeTurenbHOM ceTH;

JIns1 OAKITIOUEHHS] OCBETUTEIIbHBIX YCTAHOBOK MPUHUMAEM MAUTOBBIE
TpanchopmaropHsie noactanimu Tuna MTII-25/6/0,4 ¢ macisgHbIM TpaHCHOPMATOPOM.

6.1.2 Pac4ér 3J1eKTPHYECKOr0 OCBELICHHUS MPOMILIOIIAKH

OcBelaemMyro TEpPUTOPUIO YCIOBHO MPEICTABUM B BUJIE MIPSMOYTOJIbLHUKA
MJI0IIABIO

Sin = 285-105= 29925 M2,

[Tpu Hopme ocBemeHust Enin, = 0,5 1K He0OX0AMMBIN CBETOBOM IMOTOK JIJIsS OCBEIIICHHS
MIPOMILIOIIAIKA

Fox = 0,5:29925= 14963, 1w, (6.9)

Mecta paboT MalIMH U MEXaHW3MOB JIOJDKHBI UMETh YCUIJICHHYIO OCBEIIIEHHOCTh
paBnyto E; = 0,5 k.

KomuuectBo npoxkexTopoB [1DC-35-2 ¢ mammamu KIK-220-500-3 momaocThIO 500
Bt
_ 149631,5'1,5 _

N = o328 _ 7 e, (6.10)

0,6-8500
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BbicoTa ycTaHOBKHM CBETOBOTO MpUOOpa

Imax 25000

300 300

rae Imax— MakCUMalbHas Cujia CBETa B MPOKEKTOPE, K.

6.1.3 Pac4éT 3/1eKTPHYECKOro OCBENIeHUS ABTOIOPOTH

PaccrosiHre TpaHCTIOPTHUPOBKH MOPO/JIbI B 0TBad cocTaBisieT L = 1855 wm.
Pacnonoxenue CBEeTUILHUKOB B/IOJIb IOPOTH — OOKOBOE, Ha onopax. PaccTtosiHue Mexmy

ormopamu | = 50 M, BeicoTa omopsr h =10 M.

OmnpenensieM BeTUYUHy Y

yolo® o5
2 2

PaccTostHue ot ocu o1rop 10 0CEBOM JIUHUU JOPOTU X=6 M.

PaccunTthiBaeM BEJIMUMHBI:

X
$=n=1 =06
y 25
M=% =10= %>

OnpenenﬂeM OTHOCHUTCIIBHYIO OCBECIIIEHHOCTh TOYKH Ha OCHU JOpOIru Ha paBHOM

PACCTOSIHUM MEXIY ONOpamMu

e =f(&n) =219,

PaccunteiBacm OCBCH_IéHHOCTB OT ABYX CBCTUJIbHUKOB, JIM;

Ye=2e=2-2,19 =4,38,1M,

OmnpenensieM HEOOXOIUMBINM CBETOBOM MOTOK OJTHOW JIAMITHI:

_1000-Epjn'K;-h? _ 1000-0,5-1,5-102
wle 1,1-4,38

F,

riae K, — koadumment 3anaca;

H - k0d(p(HUIHMEHT, YUUTHIBAIOIINI CBET YIaIEHHBIX CBETHIILHUKOB.

CsetoBoii noTok F, mammbl JIPJI-400 coctaBaser 18000 nm. PacuérHoe 3HaueHue F
otiinuaercs ot F; He 6onee nonmyctumbix HOpM (-10+20%), ciegoBaTenbHO, MPUHUMAEM
1151 ocBeleHust aproaopor cetuiabHuKU Tuia CK3IT1P-400 ¢ namnamu JIPJI-400.

= =9,1Mm,

=15566,6, nm,

(6.11)

(6.12)

(6.13)

(6.14)

(6.15)

(6.16)

(6.17)
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HaXO,Z[I/IM KOJINYECTBO CBCTHUJIIbHUKOB

Ne = == = 222 = 90, , (6.18)

MOonTHOCTh CHIOBOTO TpaHchopMaTopa Il MUTaHUS OCBEIICHUS! aBTOMOOUIILHOM
JIOpOTH

_ Ncg'Py __ 9004
™ cos@yernoe 0,950,96

= 39,5, kB, (6.19)

rjae P, — MomHocThIO 1amIibl, KBT;
COSPyer — KOIDDHUIUEHT MOITHOCTH OCBETUTENILHON YCTaHOBKH (COSQy=0,95);
Noc — KIIJI ocBeTHTENBHOI CeTH (1o =0,95+0,96)

[Ipunumaem Tpancopmaropuyro mnoactraniuio [ICKTII-40/6/0,4 ¢ cyxum

TpaHC(HOPMATOPOM.
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6.2 Pac4éT 3j1eKTpUYeCKHUX HATPY30K U BHIOOP TPAHC(HOPMATOPHBIX MOACTAHIIMIA
6.2.1 Onpenesienne 3J1eKTPUIECKOM PACYETHON MOIIHOCTH y4acTKAa

Pacuer anekTpruecknux Harpy30K MPOU3BOJIUM METOJIOM YCTaHOBJIICHHOW MOIIHOCTH U
koa(hduienTa cripoca. Bee anekTponprueMHUKH IEISTCS Ha TPYIIbI OTMHAKOBBIX
Harpy30K 10 MOIIIHOCTH M Ha3HAYEHUI0, XapakTepy padoTsl. [1o kaxaoi rpyrmre
AIIEKTPONPUEMHHUKOB OIPENEIIAEM:

Y CTaHOBIICHHYIO MOIIIHOCTh, KBT

Pyer =PuowN;
PacueTHyro akTUBHYIO Harpy3Kky, kBt

P, =Py’ Ke;
PacueTHyr0 peakTMBHYIO Harpy3Ky, KBap

Qo =P tgo;
Pacxon akTMBHOM 2JIEKTpO3HEPTUH, KBT 4

W, =R, T,
Pacxo peakTMBHOM AJIEKTPOIHEPTHUH, KBAP U

W, =QyT.

PacuetHas nmosiHas Harpy3Ka y4acTka kapbepa, KBA:

Sp=\/(2 P,)%+ (ZQp)° (6.20)

Eciu cpenneBsBemeHHbIi KO3QQUIMEHT MOITHOCTH COS Py 5. < 0,92 + 0,95 T0O

HEO0OXOIMMO MPEYCMOTPETh KOMITIEHCAIIUIO PEAKTUBHON MOIIIHOCTH.

o B S W _ 64028000 — 0.99
Pepps. = \/(Zwai)2+(ZWpi)2 ~ J/(64028000)2+(-8266068)%2

Cpennen3BenieHHbIA KOADPHUIIUEHT MOIIHOCTH HOCUT EMKOCTHOM XapakTep,
CJIEI0BATEILHO MEPONPUITHS IO KOMIIEHCALIMKM PEAKTUBHON MOLTHOCTH HE TpeOyeTcs.

[TonHas Harpy3ka ydacTka Kapbepa

S,=,/(14691,6)% + (—1658,1)2 = 14484,8, kBA.
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Tabnuna 6.1 — OnpeaeneHue pacyeTHON MOIITHOCTH pa3pes3a

[otpeburenu | n; | Paom | Pycr, Pacuernbie Pacuernrie T, T'onoBoii
91 sHepruu | wT. | ,KBT | kBT K03(OULNEHTHI Harpy3ku 4/r pacxon
Pp, Qp, Wa, Wp,
Keap | cose e kBt KBap kBt*u KBap
On.notpebuteny HanpsbkeHneM 6 kB.
OKCKaBaTOPHI
Ha BCKpBILIE:
BUI-40/85: 2
JIBUTATENN 4 2500 | 10000| 0,69 | 0,850m | -0,62 6900 -4278 | 4500 | 31050000| 19251000
TpaHcopmar
OpHI 8 400 | 3200 | 0,69 0,7 1,02 2208 3264 | 4500 | 9936000 | 14688000
OKTI'-81 6
JIBUTATENN 6 520 | 3120| 0,61 | 0850om | -0,62 | 1903,2| -1180 | 4500 | 8564400 | 5310000
TpaHchopmar
OpBI 6 100 | 600 | 0,61 0,7 1,02 366 373,3 | 4500 | 1647000 | 1679850
OKI-12 1
JIBUTATENN 1 1250 | 1250 | 04 0,9on -0,48 500 -240 | 4500 | 2250000 | 1080000
TpaHchopmar
OpBI 1 160 160 04 0,7 1,02 64 65,28 | 4500 | 288000 293760
DKCKaBaTOPbI
Ha DOOBIYE
3P-1250
JIBUTATENN 630 | 1260 | 0,73 0,9 0,48 919,8 | 4415 | 4500 | 4139100 | 1986750
TpaHchopmar
OpHI 2 63 126 | 0,73 0,7 1,02 91,98 93,8 | 4500 | 413100 | 422100
OKI-4y
JIBUTaTENIN 2 520 | 1040 | 0,73 0,85 -0,62 | 759,2 | -470,7 | 4500 | 3416400 | 2118168
TpaHchopmar
OpHl 2 100 | 200 | 0,73 0,7 1,02 146 148,9 | 4500 | 657000 670140
HUTOTO 13858,2| -1781,9 62361000| -8018568
O1.m0TpeOUTENN HU3KOTOHANIPSHKEHUS
Hacoc 1I-
315/110 2 110 | 220 | 0,75 0,8 0,75 165 123,8 | 2000 | 330000 247500
OcgenieHne
Kapsep 25 25 625 1 1 0 625 0,0 2000 | 1250000 0
[Tpomrmnoma
KH 0,5 3,5 0 3,5 0,0 2000 7000 0
ABTOHOpOTH 40 40 0 40 0,0 2000 80000 0
Hroro no
HHU3KOBOJIbTH
bIM 833,5 | 1238 1667000 | 247500
Bcero no - -
YYacTKy 14691,6| 1658,1 64028000| 8266068
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6.2.2 Bb10op unciaa u moutHoctu tpancgopmaropos aias ', ITKTII

Tak kak Ha Kapeepe ecTh notpedbutenu | kareropuu, To Ha ['TII1 ycranaBnmuBaem
1Ba TpaHchopmMaropa.

PacuétHas MOIIHOCT TpaHCchopMaTopa
Srp1 = K12 Kem' S =0,75:0,7-14484,8 = 7604,5, kBA (6.22)

riae Ki.» — Ko GUIueHT yUUTHIBAIONIUI Ha IPSANPUATHH ITOTPEOUTENEH MepBOi
kareropuu K; , =0,75-0,8;

K., - kK03 UIIUEHT COBMEIeHUs Makcumyma, K, =0,7-0,95.

MOoIHOCTh TPUHUMAEMOTO TpaHCHOpPMaTOpa JOJIKHA YIOBIETBOPATH YCIOBHIO

SrpoM >Srp g -

[IpoBepsiem BbIOpaHHBIE 110 IEPETPY30UHON CIOCOOHOCTH, Ha CiIy4yall aBapuu
OJIHOTO U3 HHUX:

Sp 144848

Kiep = S 10000 1,4 (6.23)
1,1< Kyep <1,4 (6.24)
1,1<1,4<1,4

KoaddunmeHT neperpy3ku HaxXoAUTCs B JOMYCTUMBIX Mpeiesiax, IpUHUMAeM K

YCTaHOBKE CTaIlMOHAPHYIO KOMIUIEKTHYIO TpaHncpopmaTopHyto nojctanimio tuna [TKTII
10000/35/6-10.

6.2.3 Beioop IIKTII-6/0,4 xB

Jns mutanus BogooTiauBa BeiOop ITIKTII 3akmrouaercs B BbIOOpE MepeIBHKHOM
MOJICTAHIIMH JIJI MUTAHUS HU3KOBOJIbTHBIX TPUEMHUKOB HanpsikeHreM 0.4 kB mo asym
YCIIOBUSAM: BO3MOKHOTO MPSIMOTO IyCKa aCHHXPOHHOTO JIBUTATEINSI C KOPOTKO3AMKHYThHIM
POTOPOM U T0 BEJIMYMHE CPETHEN HATPY3KHU.

= =220

07 (6.2)
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Tabauia 6.2 - Beidop ITIKTII — 6/0,4xB

Tun Kon-Bo P., >P, S, Tum, S BA
noTpeouTens T kBT kBT K. cosp kBA TOJICTAaHIIN U K
Bomoornus Nel
[IKTII-
J315/110 2 110 220 | 0,75 0,8 206,25 250/6/0,4 220
Bonootnus No2
[IKTII-
J315/110 2 110 220 | 0,75 0,8 206,25 250/6/0,4 220

[Tpunumaem k ycranoske I[TKTIT 250/6/0,4.

6.3 Pacuer BO3XyIIHBIX U KA0eJIbHBIX JJUHUH
6.3.1 Pacyer BO3AYIIHBIX U Ka0eJbHBIX JMHHUH BHICOKOT0 HATIPSIKEHUS

Buvibop ceuenus nposoonuxos 6-10 kB. Ceuenne MpOBOJHUKOB BO3AYIIHBIX JIUHUHN U
Ka0enbHbIX TUHUM HanpspkeHueM Boiiie 1000 B BeiOMparoT 1o HarpeBy cpeIHUM
PacYETHBIM TOKaM | pycq C OCTEAYIOIEN TIPOBEPKOM: 110 SKOHOMHYECKOH IIIIOTHOCTU
CpeaHero pacueTHoro Toka (toapko ais JIDII-6 kB co cpeanum cpokam cityx0s1 6omee 5
JIET) 10 MEXaHUYECKOW MPOYHOCTH, IO JOMyCTUMOM notepu U, coznaBaeMbiM
MAaKCHMAaJIBHBIM TOKOM | pacy max

Br10op cedeHust MpoOBOAHUKOB 10 HarpeBY CBOJUTHCS K CPABHEHHUIO CPETHETO
pacyeTHOTO TOKa Ipalcq C JUTUTEIIBHO IOMYCTUMBIMHA TOKaMH 1Sl TPOBOJHUKOB CTAHIAPTHBIX
CEUYEHUU.

He noaniexxat mpoBepKe 1o SKOHOMUYECKOH MIIOTHOCTH Toka JIDII ¢ ManbsiM cpokoM
CITykO0bI (10 5 JIeT), K YMCITy KOTOPBIX HA Kapbepe OTHOCSTCS NIEPEABMKHBIC BO3IYIIIHBIE U
KaOeJIbHBIC JIMHUH.

BriOpaHHble IO HArpeBy, SKOHOMUYECKOM MIIOTHOCTH TOKA M MEXaHUYECKOU
IIPOYHOCTH IPOBOJHUKH, IPOBEPSIOT MO JOMYCTUMOMN MOTEPE HANPSHKEHUS

AU :—“?):Jp“”mx L(r, - cosp + x, - Sing)-100% (6.26)
Ecnu oT noacTaHuny 10 3JEKTPONPUEMHHUKA UMEIOTCS. HECKOJIBKO MOCIEI0BATEIBHO
coeaquHeHHbIX ydyacTkoB BJI u KJI ¢ pa3nuuHbiMu TOKaMH, CEYEHUSIMA IPOBOIHUKOB, TO
NOTEPU HAIPSKEHUS ONPEIEISIOTCA OTACIBHO Ha KaXJI0M YYacTKe, a 3aTEM CYMMUPYIOT B
COOTBETCTBHHM C HAMPABIECHUEM MTPOXOXKJIeHUs TOKa. CyMMapHbIe TOTEpU HANPSIKEHUS
MOACTAHIIMHU 10 KJIEMM 3JIEKTPOIIPUEMHHUKA HE TOJKHBI peBbImath 10%.

OTnmunTensHON 0COOEHHOCTHIO BBIOOpa Kabenel JIDIT nanpsokenuem 6 kB
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SBJISIETCS 00s13aTeNbHAS MPOBEPKA MX HA TEPMHUUECKYIO YCTOHYUBOCTD K BO3JICCTBHUIO
ToKOB K3

B .
G 2 22 6.27

rae C = 114— pacuétHblit K03hHUIMEHT, ONpeIesieMblil TeMIIepaTypoii HarpeBa,
JUTS THOKUX Ka0enei ¢ MeIHBIMU JKUJIaMHU B PE3MHOBOU M30JISIIHNH;

t, = 0,8—npuBenénnoe Bpems neiictus Toka K3;

| 3

oo max

- MaKCUMAaJIbHBIN ycTaHOBUBIIUHCSA TOK K3.

[Ipu BBIOOpE CTAaHIAPTHOTO CEUEHHUs Kabeel 1Mo TEepMUYECKONH yCTOMYNBOCTH
IPUHUMAIOT KaOeu Oimrkaiiiero 00JIbLIIEro CTaHJapPTHOTO CEUYEHUSI OTHOCUTEIIBHO

PaCuUCTHOTO.
BT .
Bz
grerlenes Brs1|ensa  sasrlersz|  BA71(8172)
BAZ| 813
-6
BALT) aniz s s V-6 -6 117-6 116 i
AT fusern zaen, mm
3P 1T ARIFED - SKT-8M 3FT-12
SKT-4y 3KT-4y FKT-8H 3KT-8H 3KI-8H IKT-8H
SMLA0/55
J315110 315110
Pucynox 6.1 Cxema pacrniosioxxeHusi 000pyA0BaHUS
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6.3.2 Bbi0op ceyenus npoBoauukos 0,4 kB

Br160op ceueHnii mpoBOJHUKOB HU3KOBOJIBTHBIX AJIEKTPUUYECKUX CETEH 3aKI0YaeTcs B
no100pe TaKUX CTAaHAAPTHBIX CEUCHUH, Y KOTOPBIX TOK | 1 1on € YIETOM MOMPABOK HA
YCIIOBUE MPOKJIAIKH BBIIIE UM PAaBEH TOKY IPOBOJAHUKA 110 YCIOBHIO CpabaThIBaHUS
3amuThl. [IpUHATEIE CEYeHMS POBOAHUKOB IIPOBEPSIOTCS IO ITOTEPH HANIPSKEHUS B
TpaHcpopMaTope MOACTAHIIMU U CAMUX MPOBOJHUKAX JI0 KIEMM JIEKTPOIPUEMHHUKOB.
JlomycTuMast moTepsi HanpsLKEHHUsI B HU3KOBOJIBTHOM CETH paspesa cocTaBiisieT S-7 % s
ocBeTUTeNbHOU ceTu U 10% 11t critoBoil ceTr. OKOHYATEIbHBIM KPUTEPUEM
NPaBUILHOCTH BBIOOpA CEYEHUI MPOBOJHUKOB SIBJIAETCS YCIEUITHOCTh CpadaThIBaHUS
MaKCHUMaJIbHBIX TOKOBBIX 3alIUT HA MOJICTAHIIMH OT aBApUHHBIX PEKUMOB pabOThI CETH
Tabi. 6.4.

ITo ycnoBuro HarpeBa AIUTENBHBIM PACYETHBIM TOKOM |, TOITyCTHMBI TOK B
IPOBOJHUKE |, OmpenenseTcs Mo BhIPaKEHHUIO

I <l =K I, (6.28

pacu np n
rac |M—Ta6HI/I‘-IHOC 3HAYCHUC OOIIYCTUMOI'O TOKA B IIPOBOAHUKC,

K} — nonpaBo4HbIi KOA)PUITUEHT, YIUTHIBAIONTUHN YCIOBUS MTPOKIAIKU MPOBOJIA.

Tabnuna 6.3 - Bei6op kabesns 1711 HU3KOBOJBTHOTO AJIEKTPOIIPUEMHUKA

[losicHenue, pacueTHasi BeIMunHa, Gopmyna, eAMHHUIA U3MEPEHUs Tun [TKTII-250/6/0,4
1 2
HanMmeHoBaHme IEKTPOPHEMHHKA, €r0 TapaMeTPhI: J1-315/110
P, kBt
o 110
K""" 0,8
{ ¢ 0,75
go 0,75
PacueTHBIH TOK B Kabee:
| _ PH 'Kc 4 162,9
pactf3.U -n-cosp
JlnuHa kabenst, KM 0,25
[TpunsT xkabenb Mapku KI" 3x50+1x10
U3 YCHOBHA |y 00>l pacu, A 180>162,9
Conpotusienne kabdemus:ry/xo, OM/km 0,885/0,336
[Toreps HanpsKkeHUs B Kaderne:
V3| pacu 3,2
0= . . i . !
AU Y%= Im (I‘OCOS(D—I- xosm(p) 100%
H
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6.6. PacuéT rogoBoii cTOMMOCTH 3JIEKTPOIHEPrUr

["'ogoBast CTOMMOCTB 3JIEKTPOIHEPTUH OIPENETISEM M0 ABYXCTaBOUYHOMY Tapudy

Coror=a" Prmad D' Wa10,=339,5-12-14691,6+262,65-10°-64-10°=76,8-10°, py6 (6.29)

rJe a - cTouMocTh 1 kBT 3asBiIeHHONM MaKCUMaJIbHON aKTUBHOM MOIITHOCTH,
py6/(xB1-Mmec);

Pax - 3asBIIsIeMast peaNpUsITHEM MaKCUMallbHasl akTUBHASI MOIITHOCTh, KBT;
b - croumocts 1kBT14 akTHBHOM 3Hepruu, kom/(kBt-u);

W rox - TOIOBOM pacxoj aKTUBHOM 3Hepruu, KBt-Y.
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Tabnuma 6.4 — PacueT BO3AYIIHBIX M KaOEIbHBIX JIMHUI BRICOKOTO HAMPSIKEHUS

Ilosicaenus,
Pa3znenst pacuerHble XapaKkTepUCTHKA Y4aCTKOB
BEJIMYUHBI U
pacuera (hopmMyItbl 1 1,1 1,2
DNEKTPONPUEMHHUKHI
e | wnan | o
BJI 0,5 0,4 0,4
JlnvHHa yyacTka K 0,25
MOIIBHOCTS P HOM 5000 - 5000
S HOM 1050 250 800
PacuerHbie Kc.cp 0,43 0,8 0,43
KO3 PHUITUEHTBI Kc.max 1,5 1 1,5
COS (@ 1B 0,850m 0,850m
COS ¢ TP 0,7 0,7 0,7
tg haB -0,62 -0,62
tg grp 1,02 1,02 1,02
Pacuernas Pp.aB 2150 - 2150
CpenHsis Pp.tp 316,05 140 240.,8
MOIIHOCTD XPp 2466,05 140 2390,8
Qp.1aB -1333 0 -1333
Qp.1p 322,4 142.,8 245,6
>Qp -1010,6 142.8 -1087,4
Pacuernas Pp.nB max 7500 - 7500
MaKCHUMaJIbHast Pp. Tp max 316,05 140 240,8
~Pp max 7816,05 140 7740,8
Qp. 1B max -4650 0 -4650
Qp.Tp max 322,4 142.,8 245,6
>Qp max -4327,6 142,8 -4404.,4
Cpennuit Yla 237,3 13,5 230
2ip -97,2 13,7 -104,6
TOK Ipacu 256,4 19,2 2527
MaxkcuManbHBII >Ia max 752,1 13,5 745
pacyeTHBbIH XIp max -416,4 13,7 -423.,8
Wam. Nuct [Ne gok |Moanmcs [ Aara Nuct
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TOK Ipacu max 859,7 19,2 857
JmuT Tok A-70 A-16 A-70
MeX.
Bri6op BJI [TpounocTth A-35 A-25 A-35
Mapka ¢
Xapakrepuctuka | Yyetom AU A-70 A-25 A-70
VY. akTuBH
MIPUHSATOTO COTIPATHBII 0,445 1,24 0,445
VY. UHIYKT.
npoBoia BJI COTIPATHBII 0,345 0,377 0,345
Ilo ngmut
TOKY 120
Br16op KJI ITo Toxy K3
Xap-ka Mapka u
CceueHre KI5 XJI-
[IPUHSATOrO Kao. 3*120+1*35+ 1*10
Kabest ro 0,15
x0 0,066
[IpoBepka 1. Cos ¢ 0,87 0,7 0,87
CETHU Ha MOTEPIO Sin ¢ -0,48 0,71 -0,49
ITotst Hanp-st
HaIpsHKEHUS B BJI 2,76 0,31 2,74
IToteps
Harp-s1 B KJI - - 1,207
CymmapHas
noTepst 2,76 0,31 3,94
IToreps BJI
u KJI 2,76 3,07 6,7
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7 BEBOITACHOCTbB KU3HEAEATEJIBHOCTU
7.1 Opranu3zanusi 0e30aCHOCTH TPY/AA HA pa3pe3e

OxpaHna Tpyna Ha pa3pese «HazapoBckuii» npeacrapisieT co00M cucteMy
3aKOHOJIATEIbHBIX AKTOB, COIIMAIIbHO-IKOHOMUYECKUX, TEXHUYECKUX, CAHUTAPHO —
TUTHCHUYECKUX U OPTaHW3AIlMOHHBIX MEPONPHUATHI HAIPABJICHHBIX HA 00CCIICUCHHE
0€30IacHOCTH, COXPAHEHUE 3I0POBBE M PaOOTOCTIOCOOHOCTH YeIOBEKa B MIPOIIECCE

TpyJa.

[TocTostHHO AeiicTByromas komuccus (I1/1K) mo oxpane Tpyna, IpOMBIIUIEHHON
U DKOJIOTUYECKON OE30MaCHOCTH SIBISIETCS MOCTOSIHHO JEHCTBYIOIIUM OPTaHOM,
HaIIPaBJLIIOIIMM U KOOPAUHUPYIOIIUM BOIPOCHI IO OXPaHe TPyAa, IPOMBIIUICHHOW U
HKOJIOTHYECKOM O€3011aCHOCTH.

Bo3srnasnser paboTy KOMUCCUU YIPABISIOMUN (PUIHATIOM, a B €T0 OTCYTCTBUE
3aMECTUTENb YIIPABISAIOMIETO — TJIABHBIN HHXKEHED.

CocTaB KOMUCCHUH:

1. VYopasnstomuid GuranioMm — npeaceaaTeah KOMUCCHH.
2. 3aMecTUTeNhb YNPaBISIONIETO — INIABHBIM HHXKEHEP — 3aMECTUTEIb
npeaceaaTens KOMAUCCUU.
3. 3amecturens riaBHoro uaxxenepa no OTII u Ob.
3amecTuTelb II1aBHOIO HHXKEHEPA MO MPOU3BOJICTBY.
['maBHBIN MEXaHUK.
['maBHBIN DHEPTETHK.

3amectuTenb HadanbHUKa oTaena OTII u Db — cekperaph KOMHUCCHU.

© N o 0 k&

[IpeacTaBuTeNb TEXHOJIOTMYECKOTO M KOJIOTMYECKOTO HA30Da.

Unensr IIJIK mpoBomaT miaHoBoe 3acemaHue | pa3 B KBapTaja, Ha KOTOPBIX
ananu3 padotel OTh u Db 3a oTYETHBIN TIEPHOS.

AJMUHHCTpalMsl pa3pe3a He JIOMyCKaeT padOvMX W WHKEHEPHO — TEXHUUYECKUX
PabOTHHKOB K BBIIOJIHEHHUIO paboT 6e3 00ydeHHs: U MHCTpyKTaxa 1o OxpaHe Tpy/a.

Bce BHOBB nocTymnuBILIEe HAa pabOTy Ha pa3pe3 pabouue MpoXoIsT MPeaBapUTEIbHOE
o0y4YeHue MO TEXHHUKE O€30MacCHOCTU C OTPHIBOM OT MPOM3BOJACTBA B TEUECHUU TPEX IHEH.
[locne mnpeaBapUTENHHOrO OOY4YEHHMsS IO TEXHUKE O€30MacHOCTH paboune, paHee He

paboTaBIIMe MO CHEUUATIBHOCTH, MPOXOAST OOyY€HHE C OTPhIBOM OT MPOM3BOJCTBA IO
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npogeccru B COOTBETCTBUM € THIIOBBIMH IIporpamMmamu. Ilocne okoHuanus o0ydeHus1, caaun
9K3aMEeHa M KBATU(UKALMOHHOM poObI paboueMy BbITA€TCs YIOCTOBEPEHHE M MHCTPYKLIUS
no oxpaHe Tpyaa no mnpodeccuu. [lo xapaktepy W BpeMEHHM NPOBENEHHS HMHCTPYKTakKa
NIOPA3/IEISIIOTCA Ha BBOJHBIN, IEPBUYHBIA HA pabOYeM MECTE, MOBTOPHBIN, BHEIUIAHOBBIN U
TEKYILHI.

BBOoHBIM MHCTPYKTaX MPOBOAAT paOOTHUKH CIy>KOblI O€30MaCHOCTH WM y4EOHO —
KypCcOBOro KOMOMHAara ¢ LEIbI0 O3HAKOMIIEHMS BCEX IOCTYMAIOUIMX Ha padoTy C
OCHOBHBIMHU OTACHOCTAMH Ha pa3pese, MpaBUIaMHd BHYTPEHHETO paclopsaka TEXHUYECKON
JOKyMEHTAIMEH, OTHOCSILEHCS K 00s13aHHOCTSIM IIOCTYTIAIOIIETO Ha PaboTy.

[TepBuyHBI MHCTPYKTaX Ha paboyeM MeCTe NPOBOJAUT HAYAIBHUK YYacTKa WM €ro
3aMECTUTEb B COOTBETCTBUM C HMHCTPYKIMSMH TIO0 OXpaHEe TpyAa sl O3HAKOMIICHHS C
XapaKTepOM TEXHOJIOTHYECKUX MPOLIECCOB, OCHOBHBIMH OITACHOCTSIMH.

[ToBTOpHBII HHCTPYKTAX MPOBOIUTCS ISl pabOUMX HE PEXe OHOTO pas3a B KBapTall, a
JUISL Cy’KalllMX — OJIMH Pa3 B TOJ C LEJbI0 NOAJIEP/KaHNsI Ha HEOOXOMMOM YPOBHE 3HAHUIA
NpaBWJI U MHCTPYKLIMI 110 OXpaHe Tpy/a.

BHEmIaHoBbI MHCTPYKTaXX IPOBOAWTCA B CIIydasX W3MEHEHHWs YCIOBUM Tpyla U
TEXHOJIOTHYECKUX TPOIIECCOB, & TAK)KE BBEICHHSA B JICHCTBHE HOBBIX MPABIII M HHCTPYKIMA
10 OXpaHe Tpyja, NepephlBoB B pabore Oonee 30 mHel, eciay MPOM3OIIET HEeCYACTHBIN
CITyYau.

Texkymmit MTHCTPYKTaK MPOBOJUT HAaYaJIbHUK yyacTKa WJIM MacTep INepes] HauyajioM
KQKIOW CMEHbl M TIpW BbIAAa4e Hapsi — JIOMYCKOB. Pe3ynbTaTbl MHCTPYKTaXka JOJDKHBI
PETUCTPUPOBATHCS B CIICIMATIBHBIX JOKYMEHTAaX — KHUTAX MHCTPYKTaXa, JTMYHBIX KapTOYKa,
NPOTOKOJIaX WM B HAPSAA — JOMyCKaXx.

HavanpHukM y4yacTKOB HECYT OTBETCTBEHHOCTh 3a CBOEBPEMEHHOE U

Ka4eCTBEHHOE MTPOBEJCHUE UHCTPYKTAXKEM.

7.2 be30nmacHOCTh KU3HEAeATEeJIbHOCTH B IPOU3BOJACTBEHHOM cpejie

7.2.1 AHaJIU3 ONACHBIX M BPEAHBIX IPOU3BOACTBECHHBIX (PaKTOPOB
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Ta6muna 7.1 — Bpennbie u onacHble ¢akTopbl Ha pa3pese «HazapoBckuii»

TexHouno- HaumenoBa- | Xapakrepu- Darririe- Hopmarus
Pabouee En. CKO€e
THYECKHE ecTo HHE CTHKa R— p— o I'OCT,
TIPOIECCHI dakropa dakropa paxropa MMAKIIAY
Breiemouno- | OKI'-10 | [Iews llym | Jnoxcun Mr/m° 12 5
MoTpy304- OllI- JlokanpHass | KpeMHUS nba 100 70
Hbie pabotel | 20/90 BHOpanus nb 120 112
OTBaJI000- DOII- ITeu1B Jnokcung Mr/m° 5 3
pazoBaHue 20/90 KpPEMHUS
DOlI-
10/70
Tpancnopru las Oxkcuapl MI/M° 4 5
poBaHHE Oo6mas azoTa 8 20
Tpancnopt- | Okcupg nb | 100 300
Hast yriepoa 120 107
TOM-7A | BuGparus YriaeBono-
POJIBI

Bosnbiioe KOIMYECTBO MHUIM MPOUCXOJIUT TpU padOTax 3KCKABATOPOB Kak
UKJIMYHOTO TaK W HempepbhiBHOro jeiicTBusa. [lpu pabore mbuih oOpasyeTrcs npu
YeprnaHuu, KOT/Ia MPOUCXOAUT U3METbYEHNE YaCTH TTOPOJIbI TIPU B3aUMOJICUCTBUU €€ C
KOBIIIOM, TPU OOPYIIIEHUU TOPOABI B 32001, MpHU BHITPY3Ke MOPOJIbI U3 KoBIa. bosee
WHTEHCUBHOE MhIJICOOPA30BAHUE TMPOUCXOJUT TPHU pabOTe POTOPHOTO SKCKABATOPA.
ABTOMOOWJILHBIE JIOPOTH 3aHMMAIOT MEPBOE MECTO B OajaHCE MBUICBBIICICHUS IO BCEM
UCTOYHHMKAM Ha paszpese. [Ipu aBrkeHUN aBTOMOOWIIEH MO CyXOi IIeOCHOYHOM A0pore
MHTEHCUBHOCTb 00pa3oBaHus mbutn goxoaut 10 30067000 mr\c.

Kpome TOro, BBIXJIOMHBIE Ta3bl JU3ENbHBIX JBUTATENCH, YCTAaHOBJIEHHBIE Ha
aBTOMOOWJISIX, TEIUIOBO3aX M Oyiblo3epax SBISIIOTCA WCTOYHUKAMU 3arps3HEHUs
Bo3yxa. OHu comepxat 6osiee 200 HaMMEHOBAHUN OPTAHMYECKUX M HEOPTAaHUYECKUX
coequHeHui. M3 Hux Haubojee TOKCHYHBI OKHUCh YIJIEPOJa, OKHCIIbI a30Ta H

aKpOJICUH.

McTouHMKamm wyma u BVI6paLI,VIVI Ha pa3pe3e ABNAKTCA 3/1eKTpoaBuratesin, HaCocCbl, 3KCKaBaTopbl,
6yflbﬂ,03epbl, JIOKOMOTUBDI, ABWNXKYLLMNECA noe3aa.
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7.2.2 TexHn4ecKue U OPraHU3aMOHHbIE MEPONIPUATHS 110
obecnneuennio BK/{

MHoroobpa3ye UCTOYHHKOB  3arpsi3HEHHsI aTMocepbl  paspe3a  Tpedyer
MPUMEHEHUS Pa3IMIHBIX CIOCOOOB TMPEIOTBPANICHUS WM CHIDKCHHSI €€ 3arpsi3HCHUS
BpeAHbIMU  BemiecTBaMu. (OCHOBHBIMM CIOCOOAMU  HOpMalIM3allMiud  aTMOoc(epbl
pa3pe3oB  SABISIOTCS: COBEPIICHCTBOBAHWE TEXHWKA W TEXHOJOTMH OTKPBITHIX
pa3paboTOK, THUICTIOAABICHNE, IbUICYIaBIMBaHNe, HEUTpalU3alys BpPEIHBIX Ta30B,
CO3JJaHME MHKpOKIMMara Ha pabouMx MecTax M yAaJeHHE BpETHBIX MpUMeced u3
BBIPaOOTAaHHOTO MPOCTPAHCTRA.

Haubonee pacmpocTpaHeHHBIM CHOCOOOM OOpHOBI C MBUIBIO Ha pas3pe3ax
SBJISICTCSl  TIBLJICTIONIABIICHUE, KOTOPOE 3aKJIFOYAeTCsl B CBS3BIBAHWM ITBUTH BOJIOM,
pacTBOpaMu cojiel, HedTEmpOIyKTaMU, TIEHON, HCKYCCTBEHHBIM CHETOM, a TakkKe B
noceBe TpaB. Yame Bcero Haa oyaroMm 1mbUieoOpazoBaHus  (HOpPCyHKaMu
pa3OpBI3TUBACTCS KAalUIM BOJA, MPU CTOJIKHOBEHWH C KOTOPHIMH YaCTHI] MBLUIN
IPOUCXOJIUT UX CMAyUBaHUE, 3aTEM MPU COYAAPEHUU JPYT C APYrOM YACTHUIIBI MBLIU

CJIMITIAIOTCs, YBCIIMIUBAIOTCS B MAaCCC MU BBIITAJIAI0T U3 BO3yXaA.

7.2.3 bopb0a ¢ NbLUILIO HA BCKPBIIIHBIX padoTax

3anbUICHHOCTh BO3JyXa IMpU pabOTe€ SKCKABaTOPOB 3aBUCUT BO MHOIOM OT
coOmrofienny TexHosioruu. Hanmpumep, BricoTa pa3pabaTbiBaéMbIX YCTYIIOB HE JTOJDKHA
MPEBBINIATh BBHICOTY YEpHaHUsl KOBINIA SKCKAaBAaTOpa, TaK Kak OOpyIIEHHWE BEepXHEH
YacTH YCTYNOB MPUBOJIUT K PE3KOMY IMOBBIIICHUIO 3albUIeHHOCTH. [IpeBbilieHue
BBICOTHI Pa3rpy3kd KOBIIA W yrja IOBOPOTa 3KCKaBaTopa TakXe MPUBOIAT K

HECXKCJIATCIIbHBIM PC3YyJibTaTaM.

7.2.4 Bopn0a ¢ NbLIbI0O HA KAPHEPHOM TPAHCIIOPTE

Haumenbiiass MHTEHCUBHOCTH MbLIEOOpa30BaHUsl OTMEYAETCA Ha J0porax c
TBEPABIM YCOBEPIIECHCTBOBAHHBIM IIOKPBITUEM II0 CPABHEHUIO C TPYHTOBBIM WU
meOEHOYHbIM. J[711  yMeHbIIeHUs MbUIeOOpa3oBaHUs Ha JIOporax C TBEPABIM
MOKPBITUEM  HEOOXOJUMO CBOEBPEMEHHO MPOU3BOAUTH YOOPKY MPOCHIAHUMN

[EPEBO3UMOM TOPHOM MOPOJBI, a TAKXKE I'PS3U OT KOJIEC aBTOMOOWIJIEH C IOMOILBIO

n3m. Nuct  |Ne pok | Moanuch | data

JNlnct

JI1.21.05.04.03-2021 I13.

93




[OJMBOYHBIX U YOOPOUHBIX MAaIIMH C METAJUIMUECKUMHU LIEeTKaMu. JIJig yMEeHbIIEHUs
MBUIEBBIICTICHHUS] HA TPYHTOBBIX U MIEOEHOUHBIX JIOPOTrax MPUMEHSETCS YBIaKHEHHE
UX [TOBEPXHOCTHU BOJIOH C MOMOIIBIO [TOJIMBOYHBIX MAIIHH.

OCHOBHBIM HampapiieHHEM OOppObl C OTpPaOOTAaHHBIMM Ta3aMH SIBIIAETCA
WCIIOJIb30BAaHUSI MEHEE TOKCHYHBbIX aurareneid. l[logaepxkaHuss X B HCIPABHOM
COCTOSIHHH, IIPOBEJICHUSI PETYIMPOBOK U IMPUMEHEHUS NMPUCATOK K TOILUIMBAM. 3aMEHa

Ha KapbepPHOM aBTOTPAHCIIOPTE JBUTATENSI BHYTPEHHETO CrOpaHUe Ha Ta30TypOUHHbIE,

YTO TO3BOJUT YMEHBIIUTh OOBEM BBIOPOCOB TOKCHYHBIX Ta30B Ha 85-90%.

[lepcnieKTUBHBIM SIBJISIETCA IBUTaTelb KOHCTPYKUMH KyIryss, B KOTOpOM MPOUCXOAUT
MOJIHOE JIByXCTaJuiiHOe cropanue Tommsa. Ilpu skcryarauun JIBC HeoOxonumo
PETYJIIPHO TPOBOJAUTH PErYJIMPOBKY HX TOIUIMBHOM ammapaTrypsl A oOecrneueHus
HanOoJiee MOJHOTO CKUTaHWS TOIUIMBA. EXXECMEHHO MpHu BBIXOJE aBTOMOOWJIEH Ha
JUHUIO TpeOyeTcss KOHTPOJMPOBATh COJAEP)KAaHHWE TOKCHYHBIX HpUMeced B
0TpaboOTaBUIMX Ta3ax U B CIydyae OTKJIOHEHMsI OT YCTaHOBJIEHHBIX HOPM IPOBOJIUTH
perynupoBky. [Ipucagku k TomimBaM oOecreuuBarOT Oosiee MOJMHOE CrOpaHue UX U
YMEHBILIEHUE COJIEp’)KaHUsl B OTpabOTaBIIMX Ta3ax TOKCHUYHBIX KOMIIOHEHTOB.
[IpuMeHeHure U1l AU3ENbHBIX ABUTATENIEH TOIUIMBHOBOISHBIX SMYJIbCUH, COJIEpKAILNX
15-20% BOJBI, TaKKe MO3BOJISET 3HAUYUTEIBHO YMEHBIINUTD COJEPKAHUE BPEIHOCTEHN B
0TpabOTaBIINX ra3ax.

HanexxHpiMu cpeicTBaMH CHIKEHHSI TOKCUYHOCTH OTPaOOTABLIMX ra30B SIBISIOTCS
HEWUTpaNU3aTOpPbl, KOTOpbIE  PA3JENsAlOT HA  JKUAKOCTHBIE,  KAaTaJUTUYECKUE,

TCPMOKATAIUTHICCKNC U KOM6I/IHI/IpOBaHHBIe.
7.2.5 Cnoco0bl1 u cpeacTsa 00pbObI € IYMOM M BUOpanuei

Hopmupyemble mapameTpbl miymMa M UX JOIYCTUMBIE 3HAUYEHHUS YCTAHOBJICHBI
I'OCT 12.1.003-83(99) «CCBT. Ilym. OOmue TpeboBaHusi O€30MACHOCTH» H
Canurapubimu Hopmamu CH 2.2.4/2.1.8.562 — 96 «lllym Ha pabouux Mecrax, B
MOMEIIEHUSIX KUJIbIX, OOIIECTBEHHBIX 3/JaHUN U HA TEPPUTOPUU KUJIOU 3aCTPONKIY.

JUIst CHU>KE€HH L TPOU3BOJICTBEHHOTO IIIyMa MPUMEHSIOT CIEAYIOIINE OCHOBHBIE
CIOCOOBI: YMEHBUIEHHE IIyMa B UCTOYHUKE, U3MEHEHUE HAIPABIECHHOCTH W3Ty4EHUS,

aKycThdyeckas 0o0pa0oTka TIOMEIICHWH, YMEHBIIIEHWE IllyMa Ha TYyTH €ro
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pacnpocTpaHEHUsl.

VYMeHbIlIeHHE IIyMa B €r0 HCTOYHHUKE SBISIETCS HauOoJee 1eIeco00pa3HbIM
METOIOM. B CBSI3M C pa3iUyHBIM TPOUCXOXKIECHUEM IIyMa MalllUH HPUMEHSIOT
pa3iuuHble METOoAbl OOpHOBI C HUM, TaKuWe Kak: MNPUMEHSTh MNPUHYJIUTEIHHOE
CMa3blBAHHE TPYIIMXCS AETANCH; MPUMEHITh OAJIAHCHUPOBKY BpPAILAIOIIUXCS Y3JIOB
MAaIlIUH; TPUMEHSThH YIIPYTHUE MPOKIAJAKU U BCTABKH JJI UCKITIOUYEHUS UIIM YMEHbBIIICHUS
nepefayn BHOpALUK U Ap. DTH MEPOINPHUITHS TMO3BOJSIOT CHU3UTh YPOBEHb IITyMa Ha
5-15 nb.

AdpoJlMHaMUYECKHUI 1TyM 00pa3yeTcsl Mpu JABUKEHUHU Ta30B C MOBBIIICHHBIMU
CKOpOCTSIMH B BEHTWJIATOpaX, Hacocax. Hanbonee addextuBHbIMU criocoOamu O0pHOBI €
a3pOJIMHAMUYECKUM IIIYMOM SIBJISIFOTCS 3ByKOU30JIALIMS U YCTAHOBKA TTYIIUTENICH.

M3MeHeHrne HampaBlI€HHOCTH W3JyYyeHUs IIymMa @YyTeM PpaluOHAIBHOTO
OPUEHTHUPOBAHUS IIYMOOOPa3yIOUIMX YCTAHOBOK IMO3BOJSIET CHUXKATh YPOBEHb IIymMa
Ha padounx mecrax Ha 10-15 nb.

Axyctuueckas 00paOOTKa TIOMEIICHUH BBINOJIHSIETCS B OCHOBHOM ISt
MOTJIOIIEHHS] OTPAKEHHBIX 3BYKOB IYTEM PAa3MELICHUS HA BHYTPEHHUX MOBEPXHOCTAX
MOMEUIEHU 3BYKOIOMIOMIAIOIINX O0MULIOBOK TOMMKUHON 20-200 MM WJIM YCTAaHOBKHU B
HUX IITYYHBIX 3BYKOIOTJIOTUTENEH KOHMUECKOM miu Kyondeckor Gopmel. [lornomenue
3ByKa MPOUCXOJIUT 32 CUET MepPexo/ia SHEPIrUU KOJeOAHHs YaCcTULl BO3/lyXa B TEIJIOTY
UM TPEHUHU UX B IOpax OOJMIIOBOYHOTO MaTepuana. B kauecTBe 3ByKOIMOTIOMIAIONINX
MaTepuajoB MPUMEHSIOT YIBTPATOHKOE CTEKJIOBOJIOKHO, KalmpOHOBOE BOJIOKHO,
MUHEpaJIbHYIO BaTy, JPEBECHO — BOJOKHUCTBIE M MHHEpPAJIO — BaTHBIE IUIUTHI,
HOPUCTBIA MONUBUHUIXJIOpUA U Ap. I[IpuMeHeHue 3BYKOIMOTJIOMIAIOUINX OOJIMIIOBOK
CHIKAaeT YpPOBEHb IIyMa Ha 2- 8 nb, W3MEHsAS INpPU OTOM CIEKTp IIymMa 3a CYET
MTOBBIILIEHHOIO TIOTJIOMIEHHUS! 3BYKOB BBICOKMX 4YacTOT, B pEe3yJbTaTe 4Yero IIyM
nenaercst 6osee rIyXUM U MEHee pa3apaxaroniiM.

VYMeHbIIIEHHE IIyMa Ha IYTH €ro paclpoCTPAaHEHUs JIOCTUTAaeTCs 3a CYET
OPUMEHEHUSI 3BYKOU3OJUPYIOIIMUX Nperpaj B BHIE CTEH, MEPEropoOK, KOXKYXOB,
9KpaHoOB U KaOuH. CyIIHOCTh 3BYKOM3OJISIMU 3aKJIIOYAETCS B TOM, YTO Majarolias Ha

OJTHO- WJIM MHOTOCJIOMHBIE OTpaXKJACHHsI 3BYKOBas SHEPIHsi OTpakaeTrcss B OoJblien
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CTCIICHU, YeM TPOXOJIUT 4epe3 HUX. D(DPEKTUBHOCTH 3BYKOU3OJSAIUU BO3PACTACT C
YBEJIIMYCHUEM YaCTOTHI 3ByKa n XapaKTepU3yeTcs K03 PHUITHEHTOM
3BYKOIIPOHHUIIAEMOCTH,  TPEACTABJIAIONIAM  OTHOIICHHWE  3BYKOBOM  MOIIHOCTH,
MPOIIEIIeH dYepe3 OrpakJCHHE, K 3BYKOBOW MOIMHOCTH, NaJarolleil Ha HEro.
3BYKOHM3OJISIIHS SBIsIETCS OoJiee 3 (HEKTUBHBIM CIIOCOOOM.

I'OCT 12.1.012-2004 CCBT BubpanuonHas 06e3omacHocTh.  OOmue

TpeOOBaHMUS.

OcHoBHbIMK ciocobamm 6opbbbl ¢ BUBpaLmelt SBNAOTCA BO3AENCTBME HAa UCTOUHUKM € BO3OYyKaeHUs,
BuGpoNoraouweHue, sBubpounsonaumsa, sBubporalieHne, opraHMsaums Tpyaa paboTHUKOB BUOPOOMNACHbIX
npodeccuit.

YMeHbllleHHe BUOpalMK BO3JCUCTBHEM Ha UCTOYHUKH €€ BO30YXKICHUS
JIOCTUTAETCS TEMHU K€ METOJIaMH, UTO U YMEHBIIICHHUE IITyMa B €T0 UCTOYHUKE.

Bubponornomnienue win BHOpoaeMII(pUPOBAHUE 3aKIIOYAECTCI B YMEHBIICHUU
BHOpALMM KOXKYXOB, OTPAXKJICHUM W JPYyrUX Y3JIOB IMyTEM MpPEBpaIlCHUS SHEPTUU
MEXaHMYECKUX  KojiebaHui  3TUX cucteM B Temioty. (OOecrneynBaercs
BUOpOIIOTIIONIeHUE OJarojaps NMPUMEHEHUIO MaTepUalioB, OO0JaJaroNIMX OOJBIIUM
BHYTPEHHHUM TPEHUEM, PE3UHBI; MJIACTMACC, BUOPOTIOTIIONIAIOIIUX MACTHK U JP.

Ecnu ypoBenb BHOpaiuu mpeBHIIAET YCTAHOBJICHHBIE HOPMBI, TO MPUMEHSIOT
CpeACTBa WHAMBHUAYaJbHOM 3alllUTHl, K KOTOPHIM OTHOCATCS BHOpPO3aIIUTHBIC
PYKaBUIIbI, IEPYATKU, MPOKJIAJIKU WU IUIACTUHBI, a TAaK)KE€ BUOPOU30IMPYIOIIasi 00YBb

— OOTHMHKH Ha TOJICTON PE3WHOBOM MOJIOIIBE C BO3AYIITHBIMH MPOCIOHKAMH.

7.2.6 Iloxkapos3pbiBode3onacHoctb. (I'OCT 12.1.041-83(01) «CCBT.

IToxkapoB3pbIBO0E30NACHOCTH TOPIOYMX MbLIEH)

[Toxxapnast 6e30mMacHOCTh MpeayCMaTpPUBAET TAaKO€ COCTOSIHME OOBEKTa, MpH
KOTOPOM HCKJIIOYaeTCsd BO3MOXKHOCTh IOXapa, a B CiIy4yasiXx €ro BO3HMKHOBEHUS
MpeaoTBpaIaeTcss BO3JCHCTBUE HA JIIOJIEW OMacHbIX (DaKTOpoB TMoOXKapa U
oOecreunBaeTcs 3aliTa MaTepUaIbHbIX [IEHHOCTEH.

[IpenoTBpalieHre SK30T€HHBIX MOXKAPOB JTOCTUTAETCS 32 CUET MEPONPUSITUN TIO
MpEAYNPEXKICHUIO 00pa30BaHUs TOPIOYEH CpeIbl U UCTOYHUKOB 3aKUTaHus. UToObl HE

JOMYCTUTh O00pa3oBaHMsI TOPIOYEH CMeCH, HEOOXOJIUMO TMPABUIBLHO BHIOPATH
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BEIIECTBA, MaTepuasbl, 00OPYIOBAHUE M KOHCTPYKIMU IO TOPIOYECTH, a TAKKE HE
MPEBBIIIATh NPEACTBbHBIX KOHIIEHTPAUHUM COJECPKAHUS IOKAPO- U B3PBIBOOIMACHBIX
BelecTB B Bo3ayxe. OOpa3oBaHue B roproueil cpefiec MCTOYHUKOB 3aKUTAHUS MOKHO
NpEeayNpenuTh MyTEM YCTAHOBJIICHUS CHEIUAIbHBIX TPEOOBAHUNU K HKCILTyaTallUH
MaluH, 00OPYIOBaHUS;, MPUMEHEHHS JJIEKTPOOOOPYIOBAHHUS, COOTBETCTBYIOIIETO
KJIacCy TMOKAapO- WJM B3pPBIBOONACHOCTU TMOMEIMICHUNM M YCTAaHOBOK; JMKBUJIIALINU
YCJIOBHM CaMOBO3TOpPaHHsI BEIIECTB W MAaTEpPUAJIOB; YCTAHOBIICHUS MaKCUMAJIbBHO
JOIyCTUMOM TEMIIEPATypPbl HATPEBAHUS BEILIECTB.

Tabmuma 7.2 — ITloxkapHas XapakTepHCTHKa W oOecleueHrne MPOTUBOIIOKAPHBIMU
cpelncTBaMu OOBEKTOB

HaumenoBanue Kareropus Crenenn CpenctBa
0o0BeKTa [10’KapOONAaCHOTH OTHECTOMKOCTHU MOKapOTYIICHUS
ABK | 4 OIl-5
Cxnan 'CM b 4 OIIIIC-100
MartepuanbHbIi CKIIa] B 4 OIIIC-100
I"apax B 5 OIl-5
Mex. niex r 3 OI1-5

Oco0eHHO OO0JBLIYIO POJIb UTPAET MOKapHAsA MPO(UIAKTUKA TIPU IPOEKTUPOBAHUHT
UM CTPOWUTENBCTBE TMPOMBINUICHHBIX mnpeanpuatuii. [Ipexxae Bcero momkHa OBITH
NPaBWIBHO YCTAHOBJIEHA OIHECTOMKOCTh CTPOMTENBHBIX KOHCTPYKLUH, T. €. HUX
CIIOCOOHOCTB COTPOTHUBIISTHCS BO3IACHCTBUIO BBICOKOW TeMIeEpaTyphl WU TOXKapa B

TEUEHHUE OMPEEICHHOTO BPEMEHHU UJIM COXPAHEHUH SKCIUTyaTallMOHHBIX (DYHKIIUA.
7.2.7 OcHOBHBIE MePbI 3aIIUTHI OT MOPAKEHUS JIEKTPUIECKHUM TOKOM

DnekTpo0e30MacnocTh — ATO CHCTEMa OPraHU3AIMOHHBIX U TEXHUYECKHUX
MEPONPUATANA M CPEJACTB Uil OOCSCIEUSHUs] 3aIlUThl JIOJAEH OT BO3JCHCTBUS
BJICKTPUYECKOTO TOKAa W JOYTH, DJJIEKTPOMAarHUTHOTO TMOJII M CTaTHYECKOIO
anexkTpuuectBa. OCHOBHBIMU ~ METOJAMM  3alUTHl  SIBJISIOTCS  OOecreueHue
HEJIOCTYITHOCTH AJIEKTPOBEAYIIUX YACTEH, 3AIIUTHOE Pa3/CJICHUE CETH, IPUMEHEHUE
MaJIbIX HAMpPSHKEHUH, UCIOJb30BAHUE IBOWHOM H30JALIMUA, KOHTPOJIb 32 COCTOSHUEM
U30JIIIIMK,  3a3emuieHue, 3ammTHOoe  oTkimouenne (I'OCT P 50571.3-94
DNeKTpOyCTaHOBKH 3J1aHUN). Henoctynnocts TOKOBEIYLIUX qacTen
AJIEKTPOYCTAHOBOK JUISl  CIIy4YalHOTO TPUKOCHOBEHHUS OCYILECTBIACTCA MyTEM

M30JISIIIUN TIPOBOJIOB, KaOesel 1 KOpITyCOB, YCTPOMCTBA, OTPAXKICHUN U OJIOKUPOBKH,
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pa3MENIEHNI X HA HEJIOCTYITHOM BBICOTE.

3amuTHOE pa3felieHne MpeaycMaTpuBaeT pa3OUBKY MNPOTSHKEHHBIX CETEH C
W30JIMPOBAHHOW HEWTPAJIbI0 HA OTACIIbHBIC, DJIEKTPUUYECKA HE CBSI3AHHBIE MEXKIY
coOOl y4acTKH, C TOMOIIBIO CHEHUATBHBIX pa3JesiomuX TpaHncpopmaropos. B
pe3yNbTaTe 3TOTO pa3AeNEéHHbIE YUaCTKU CETH 00Ja/atoT OOJBIIMM CONMPOTHUBICHUEM
U30JIALIMY, YTO 3HAYUTEIIBHO CHIXKAET OMACHOCTh MOPAKEHUS JTHOJIEH TOKOM.

[IpuMeHeHre MallbIX HaNpsDKEHWM OrpaHUYMBAETCSl MOKA TIABHBIM 00pa3oM
PYYHBIM 3JIEKTPU(UIIMPOBAHHBIM HHCTPYMEHTOM U TEPEHOCHBIMU CBETHJIBHUKAMHU.
[IpenenpHBIM HanpspKeHUEM T HUX sBisieTcs 36 B. B 0co00 omacHbIX TOMEIIEHUSIX
JUISI IEPEHOCHBIX JIaMII UCIIOJIb3yeTCsl HatnpshkeHue 12B.

JIBOiTHAs M30JsLKA 3aKIII0YaETCS B OJJTHOBPEMEHHOM HCIIOIb30BaHUN paboyde U
JOTIOJIHUTENIBHOW JJIEKTPUYECKON M30JSIUMU U3 CIENHAIBHBIX KpPAaCOK, IUIACTMACC,
IUIEHOK U Jp. Pabouas M30Js1Usl CIIy>KUT JUIsl OOBIYHOW 3aIUThI IIyTEM OTPAXKICHUS
TOKOBEAYIINX YaCTEH JIEKTPOYCTAaHOBKU. JlOTIOIHUTENBHAS U30JSLIHS TPEAHA3HAYCHA
JUISL TOTIOJTHUTENBHOW 3aIUThI OT MOPAKEHHsSI TOKOM MpPHU MOBPEKICHUAX padbouei
n3oisauuu. 1IpuMeHsoT ee B OCHOBHOM [UIsl PYYHBIX MAallMH M MHCTPYMEHTOB, NpPHU
AKCIUTYaTallMy KOTOPBIX HE JOIYCKAETCs 3a3€MJICHUE WJIN 3aHYJICHHE.

Kontpons 3a cocrosHHeM H3O0JALMM TPOBOAOB, Kabemed ©  JIpyrux
TOKOBEAYIIMX YacCTEH 3aKJIOYAeTCs B MPOBEICHHHM NEPHUOJNYECKUX NPOBEPOK HX
CONIPOTHUBJIEHUSI OTHOCUTENBHO 3€MJIM W APYr Apyra. boiepmioe pacnpocTpaHEHHE
HOJIYYHJIU peJie HeMPEPhIBHOTO KOHTPOJIst n3osuuu tuna Y AKM-220/380.

3azemineHue — Haubosee npocrtasd, 3PQPeKTuBHAsS U pacIpOCTPAHEHHAs Mepa
3amuThl. COCTOMT B NPENHAMEPEHHOM COEIMHEHHH C 3€MJIEd METaUIMYECKHX
HETOKOBEIYIIUX YaCTEH 3JIEKTPOYCTAaHOBOK, CIIOCOOHBIX OKa3aThCs MOJ HAIPSKEHUEM
OpU HAPYUIEHWH W30JSUMM TOKOBeaymux dyacted. OHO NpeaHa3HA4YeHO I
YCTPAaHEHHSI OMACHOCTU IMOPAKEHMSI JIFOAEH TOKOM IpU MOSBICHWU HAINPSDIKEHUS Ha
KOPITyCE B PE3YJIbTATE 3aMbIKaHUSI.

3azeMIICHME  BCEX  NEPEABWKHBIX W  CTAlMOHApPHBIX  Pa3pe30BCKHUX
AJIEKTPOYCTAHOBOK BBINIOJHSIOT OOMIMM MYyT€M HENPEPBIBHOTO 3JIEKTPUUECKOTO

COEMHEHUS MEXy CO00M BCeX 3a3eMIIIONIUX MPOBOAHUKOB. OOIIee 3a3eMIIsIoIIee
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YCTPOMCTBO pa3pe3a COCTOUT U3 LEHTPAIbHOTO U MECTHBIX 3a3€MIISIFOIINX YCTPOMCTB.
LlenTpanpHOE 3a3eMJISIOIIEE YCTPONCTBO BBIMOJHEHO B BHJE OOLIETO 3a3€MIISIOIIETO
KOHTYpa y MOJCTaHIMiA. MecTHbIe 3a3eMJISIIONINE YCTPOMCTBA MPEACTABISIOT cOO0M
MEPEHOCHBIE 3a3eMJIUTENHU U3 TPYO HIIM YTOJIKOBOW CTaj, CBA3aHHbBIE MEXIy co00il u
PaCIIOJIOKEHHBIE HEMOCPEACTBEHHO Y NEPEABMKHBIX MPUKIIOYATENIBHBIX MYHKTOB,
TpaHC(HOPMATOPHBIX TMOJCTAHUUNA W APYrHMX YCTAaHOBOK. 3a3eMJICHHE IEPEHOCHBIX
MaIlliH, anmnapaToB, MPOKEKTOPOB M APYroro OOOpPYAOBaHUS MPOU3BOIUTCA Uepe3
3a3eMJISIIOIIME JKUJIbl THOKMX KabOened, HaJeXHO COEJUHEHHBIX C 3a3eMJICHUEM
MUATATEJIbHBIX MYHKTOB. 3a3€MJISIIOILIME TPOBOJAHUKHN U3 TPOCOB WJIM MOJIOCOBOM CTaIN
MPUCOEIUHAIOT K 3a3€MJISIEMBIM YacTsM 3JIEKTPOYCTAHOBOK U 3a3eMIIMTENISIM TIPU
MOMOIIM CBAPKH WM HAJEKHOTO OOJTOBOro coeauHeHus. JlJis CBSI3M MECTHBIX M
LEHTPAJIbHBIX 3a3eMJISTFOLIIUX YCTPOWCTB JOITyCKaeTCs HCIIOJIb30BaHNE
MarucTpajJbHOTO 3a3€MJISIOIIET0 IPOBOJHHUKA, MPOJOKEHHOIO HA OINOpax HIXKE
IPOBOJIOB JIMHUM 3JEKTPONEpeaayd C 3a30pOM II0 BEPTUKAIM MEXKIY HUKHUM
poBOJIOM He MeHee 1,5 M. OTKpBITO MPOJIOKEHHBIE MPOBOAA U MOJIOCHI 3a3EMJICHUS
JIOJKHBI OBITH OKpAIlleHbl B YepHBIN 1BeT. HapyXHBIA OCMOTp U U3MEpEHHE OOIIEeTO
CONIPOTUBJICHUS 3a3EMJISIFOIIIEH CETH, KOTOPOE JOJKHO OBbITh HE OoJiee 4 OM, MpOBOJAT

Ha Kapbepax He pexke 1 pa3a B Mecsll, a TaK)Ke MPU MEPEKITIOUCHUSIX.

3aWunTHOE OTKAKOYEHME npeaHasHa4yeHo AnAa 6bICTpOFO dBTOMATUYECKOIo OTK/IIO4YEHUNA

BNEKTPOYCTAHOBOK OT CETU NPU BO3HMKHOBEHMM B HUX OMACHOCTM NOPAXKEHMA Ntogen Tokom. OcyLuecTBaseTca
OHO C MOMOLLbIO CMeLMabHbIX YCTPOWMCTB 3alUMTHOrO oTKAtoueHus (Y30), Bpems cpabaTbiBaHUS KOTOPbIX He
no/I*KHO npesblwaTtb 0,2 ¢. HeliTpaab Ha pa3pese NPUMEHAETCA N30/IMPOBaHHas.

7.2.8 IlopsI0K MOJIb30BAHUS CPEACTBAMH 3AIIUTHI

Ilepconan,  oOCIyXHUBAIOIIMA  DJIEKTPOYCTAHOBKH  OOECIEUEH  BCEMH
HEOOXOUMBIMU CPEJICTBAMU 3alUTHI, OOY4YEH IMpaBUjiaM MPUMEHEHUS Hu 00s3aH
MOJIb30BAThCSl UMM JIJIs1 0OecrieueHrst 0€30MacHOCTH PabOTHI.

CpencrTBa 3amuThl HAxXOIATCS B KAadyeCTBE HWHBCHTAPHBIX B ITOMEIICHHAX
ANEKTPOYCTAHOBOK (pacmpeeUTEeNIbHBIX YCTPOMCTBAX, I€Xax AJIEKTPOCTAHIIUN, Ha
TpaHCHOPMATOPHBIX MOJACTAHIMAX, B PACTIPEACITUTEIILHBIX ITYHKTaX 3JCKTPOCETECH U T.
71.) WIN BXOAST B MHBEHTAPHOE UMYIIIECTBO OMEPATHUBHO — BBIC3HBIX Opurana, Opuran

AKCIUTYaTaIIMOHHOTO OOCITYKUBaHMUsI, TIEPEIBIKHBIX BEICOKOBOJIBTHBIX JTA0OPATOPUA U
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T. I, @ TAK)KE BBIJAIOTCA U1l UHAMBUAYAJIBbHOTO NIOJIb30BaHUS.

WNuBeHTapHble CpeACTBa 3allUThl  PACOPENENAIOTCS MEXAy OOBeKTaMu,
ONEpaTUBHO — BBIE3IHBIMM OpHUrajaMM B COOTBETCTBHM C CHUCTEMOW OpraHHU3allH
AKCIUTyaTallii, MECTHBIMU YCIIOBUSIMU M HOPMaMU KOMILJIEKTOBAHHSI.

Jlommyckaetcst mpu HEOOXOAUMOCTH HAa3HAYEHWE MUCBMEHHBIM PacCHOpPsSKEHHEM
OJIHOTO JIMIa C TPYIION MO 3IeKTpoOe30macHoCcTH He Huxke [V, OTBETCTBEHHOTO 3a
y4eT, o0ecreyeHue, OpraHu3alio CBOEBPEMEHHOIO OCMOTPA, UCIIBITAHUE U XPAaHEHUE
CPEICTB 3alllUTBl B JAHHOM MOJApa3ieNeHnd. Takoe Ha3HAYEHHE HE OTMEHSET
00s13aHHOCTEM MAacTEpoB, [OMYCKAIOIIMX W MPOU3BOAUTENEH padOT MO Hapsay
KOHTPOJIMPOBAaTh HAJIWYUE HEOOXOJMMBIX CPEACTB 3alIUThl U HX COCTOSHHE Ha
pabounx MecTax.

[Ipu oOHapyX€HHH HENPUIrOJHOCTH CPEACTB 3alllUThl, BbIAAHHBIX JJIS
OTZIENIbHOM 3JIEKTPOYCTAHOBKH, OOCITYXUBAIOIINI €€ MepcoHal 00s13aH HEMEJIEHHO
UX U3BATh, IOCTABUTh 00 ITOM B U3BECTHOCTh OTBETCTBEHHOE JIULIO U CJEJATh 3aHUCh
B OJKypHaje yd€ra MW COAECPKAHUSA CPEIACTB 3allUTBl MWJIM B  ONEPATHUBHOMN
NOKyMEeHTaluu. JIuma, TMOJdy4YyuBIIME CPEACTBA 3allUUThl B  HWHIWBHIYaJIbHOE
[I0JIb30BAaHUE, OTBEYAIOT 32 MPABWIBHYIO 3KCIUIyaTallUI0 UX M CBOEBPEMEHHYIO
oTOpakoBKy. M3omupyromue 37IeKTpo3alIuTHbIE CPEACTBA JAENATCA HAa OCHOBHBIE U
JOTIOJTHUTEIIbHBIE:

a) K OCHOBHBIM DJJIEKTPO3AIIUTHBIM CpPEICTBAM B 3JEKTPOYCTaHOBKaX
HanpspkeHueM Bbimie 1000 B oTHOCATCA: WM30JMpYIOIIME IITAHTH BCEX BHUJOB;
U30JMPYIOIIME M 3JIEKTPOM3MEPUTENbHbIE  KJCIIM;, YKa3aTeJIM  HalpsHKEHUS;
YCTpOWCTBA M mpucnocoOneHuss st oOecreyeHuss 0e30macHOCTH TpyjAa Mpu
IPOBEJCHUM UCTIBITAHUM M U3MEPEHUN B 3JIEKTPOYCTAaHOBKAX (yKa3aTelH HaIlpsiKEHUs
IUIA TPOBEPKH coBHaaeHus (a3, ycTpoiicTBa njs MpOKojia Kabensd, ykKa3aTelu
MOBpEXEHUS KabeseH u T.1.);

0) K OCHOBHBIM DBJEKTPO3AUIUTHBIM CpEACTBAM B 3JIEKTPOYCTAHOBKAX
HanpsokeHrueM 110 1000 B oTHOCSTCS: W30AUPYIONIME IITAHTW; W30JUPYIONIUE U
ANEKTPOU3MEPUTEINIbHBIE  KJIEIIM;  yKa3aTelu  HalpsDKeHHs;  JAMDJIEKTPUYECKUE

IEpYaTKH, HSOHHpOBaHHBIﬁ HHCTPYMCHT.
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B) K JIOMOJIHUTEIbHBIM AJIEKTPO3AIIUTHBIM CPEACTBAM B 3JIEKTPOYCTaHOBKAaX
HanpspkeHueM  Beime 1000 B oTHOcATCS:  OUANEKTPUYECKUE  MEPYATKU;
TUAJIEKTPUUYECKUE OOThI; AMAICKTPUUYECKHE KOBPBI, H3OJUPYIOUIUME MOACTABKU H
HAKJIaJK{; W30JUPYIOIIHE KOJNAKHW;, IITaHTW JUIsl [EePEeHOCa W BbIPABHUBAHUS
ITOTEHIIAAJIA.

I) K JONOJHUTENbHBIM BJEKTPO3AIIUTHBIM CpeACTBaM Juisi paOOThl B
3JEKTpOoycTaHOBKax HampspkeHuem a0 1000 B oTHOCATCS: TUAIEKTPUUYECKUE TajONIu;
IUBJIEKTPUYECKUE KOBPBI, HM30JUPYIOUIME IOJCTAaBKA WM HAKIAJKU; H30JHMPYIOIINE
KOJIIIAKH.

Kpome nepedyncieHHbIX CpeACTB 3alUThI B 3JIEKTPOYCTAHOBKAX MPUMEHSIOTCS
cpeacTBa MHAMBUAYyaldbHOU 3amuThl (CU13) cnemyronux KiIaccoB: CPECTBA 3aIUTHI
rOJIOBbl (KaCKM 3alllMTHBIE); CPEACTBA 3AIUTHI IJa3 WU JMLA (OYKA M UIUTKH
3alIUTHBIC); CPEJCTBA 3AIMTHl OPraHOB JAbIXaHMs (IIPOTUBOTA3bl U PECIUPATOPHI);
CPEICTBa 3allIUThl PYK (PYKaBHIIbl); CPEACTBA 3aLUTHl OT MaJEHUSA C BBICOTHI (IOSIC

MPEAOXPAHUTEIBHBIN U KAHATHI CTPAXOBOYHBIE).

Mpwn Bbl60pe KOHKPETHbIX BUAO0B CpeancTs MH,CI,MBM,D,yaanOIZ 3aWnTbl ChedyeTt noJsib30BaTbCA

ICOOTBETCTBYHOLWMMWN KaTasloramum Cnh3n pekomeHaaunaAMmn no X NPpUMeHEHUIO.

7.2.9 MeponpusiTus 10 NPOU3BOACTBEHHON CAHUTAPUU

Ha pa3pese ¢dyHkumoHupyer 31aHmue aIMUHUCTPATUBHO — OBITOBOTO KOMOMHATA
(ABK) o6meii mromagsio 1,8 Teic. M° B cocTaB KOTOPOTO BXOJST CIIy>KEOHbIE
MIOMEIIICHHUS, PA3/IEBAIIKH, TyIIEBbIC, CAHY3JIbI, TOJCOOHBIC TTOMEIICHUSI.

HemnocpencTBeHHO Ha MPOMIUIONMIATKE pa3pe3a HAaXOAUTCS OJIOK MOJICOOHBIX U
MIPOU3BOJICTBEHHBIX TMOMEIIeHU o00men miomanpo 1,1 ThIC. M2, B TOM YHCIE:
MEJIYHKT, CTOJIOBas, NIpyrue CIy>XeOHble W TPOU3BOJCTBEHHBIC IMOMEIICHUS IS
TOPHOT'0 Y4acTKa M y4acTKa TOPHOTO JIEKTPOCHAOKEHUSI.

Jnst  nIpyrux 1eXOB M MOApPA3ACIICHUN OOOpPYIOBaHBI M YCTAHOBJICHBI
MepeABMKHBIC TTOMEIICHUS (BarOHYMKW) I TPOBEACHHS HApsAIOB, 00OTpeBa u
nprieMa MUK PaOOTHUKAMHU B COOTBETCTBUU C CAHUTAPHBIMUA HOPMaMH.

Ha ropnbix paboTax u oTBajiax mjisi o0orpeBa pabOUYUX 3UMOM U YKPBITUA OT

JOX A HGO6X0)II/IMO YCTpanBaThb CIICHUAJILHBIC ITOMCIIICHUS.
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VYKa3zaHHble TOMEIIEHUS JOJDKHBI MMETh CTOJbl, CKaMbH A CHJICHMUS,
YMBIBATPHUKA C MBUIOM, TUTHEBOM (HOHTAaHYMK (TIPW HAJIWYUU BOJOIPOBOJA) WIIH
0a4oK C KUIIIUYCHOW MUTHEBOW BOJIOM, BEIIAIKY JJISI BepXHEH ojexanl. Temreparypa

BO3IyXa JJIst 000rpeBa T0/uKHa ObITh B mpeaenax +22°C - +25°C.

KaOunsbl s5kckaBaTOpOB, OYPOBBIX CTAHKOB M IPYTUX MEXaHU3MOB JOJKHBI OBITH
yTeIIeHbI U 000pyA0BaHbl 0€30MACHBIMU OTOMUTEIBHBIMU MPUOOPAMHU.

Ha oTkphIThIX pa3paboTKax TOKHBI OBITH OOOpPYIOBaHBI B COOTBETCTBUU C
OOILIMMHU CaHUTAPHBIMU MPaBUJIAMHU 3aKPBIThIE TyalleThl B YJOOHBIX JIJISl TIOJIb30BaHUS

MECTax.

7.3 OxpaHa okpy kamouen cpeabl

7.3.1 AHAJIU3 NPOMBILLJICHHBIX 3arPSA3HEHHH OKPY KAIOLIel cpeabl

Mpu pa3paboTke paspesa «HazapoBCKUin» ByayT BOB/EUYEHbI B XO3AMCTBEHHOE NO/b30BaHMe
cneaytolme BUAbI NPUPOAHbIX PECYPCOB:

v nangmadt — cneuuduka pacdeTa paspe3a IMOJTHOCTBIO HU3MEHSET
MPUPOAHBIA JaHAIA(DT TOH TEpPUTOPUHU, HA KOTOPOM Bemerca Ao0blvya IOJIE3HOTO
HCKOITa€MOT0;

v MOYBa — MOYBEHHBIN CJIOW Cpe3aeTcsl U XPaHUTCA B OTACIBHOM OTBAJIE.
ITo Mepe oTpaboTKK pa3pesa 3Ta MouBa OyAET UCIOJIB30BATHCS ISl PEKYJIbTUBALINY;

v TUAPOPECYPCHl — MOYBEHHBIE M CTOYHBIE BOJbI CKAILJIMBAIOTCS HA JHE
Kapbepa. [10 BOIOOTIMBY UX NEPEKAYUBAIOT B BOJJOOTCTOWHUK;

v aTMOC(EpHBIA BO3AYX — MEPONPUATHS IO YMEHBIIEHUIO BPEIHOTO
BO3/IeHCTBUS Ha aTMOChepy;

v HeJpa — MPOAYKTUBHAS 4YacTb MECTOPOXKACHHUS TMOKpPHITA MOLIHBIM
CJIOEM BCKpBIIIHBIX TOpoA. OHM BBIBO3SITCS BO BHEIIHME M BHYTPEHHHE OTBAJbI.
YeTkre TpaHUIBI YTOJBHBIX IUIACTOB OOECIEUMBAIOT TMOTEPU U Pa3yOOKUBAHHE

ITOJIC3HOT'O0 UCKOIMACMOT' O IMMPAKTUYCCKH PABHOC HYJIIO.

n3m. Nuct  |Ne pok | Moanuch | data Jinct

JI1.21.05.04.03-2021 I13.

102




7.3.2 IlpupoaooxpaHHbie MepONPUATHS 10 3amuTe atMocdepbl, ruapocdepsl U
Jurocdepsl

Oxpana ammocgeprozo 8030yxa

JIns mpeaynpexJieHus] TbUICBBIICIICHUST HAa aBTOJIOPOrax B Kapbepe CIeayeT
MoJIMBaTh UX BOJOW. [lonmBKa BOJOM NMPOU3BOAUTCS B JICTHUW MEPUOJ, & B 3UMHUMN
Mepro] aBTOAOPOTH MOJIMBAIOT OTPAOOTAHHBIMHU MacIaMHu.

Jlist mpefoTBpallieHus CAyBaHUS TbUIM C padOyMXx IUIOMIAJIOK U OTKOCOB
YCTYHOB Kapbepa Hu OTBajioB crenyer wux opomats 0,01-0,1 % pactBopom
MOJIaKpUIIaMHIA.

Ha nepabouux miomaakax MNpeaoTBpalleHUEeM TbLUIe0Opa30BaHUS SIBIISAETCS
03€JICHEHHE, JJIs Yer0 HaJO0 BBIMOJHATH MOATOTOBUTENIbHBIE PaOdOTHI MO CO3JAAHUIO
YIOBJIETBOPUTENBHBIX YCIOBUH ISl IPOU3PACTAHUS PACTEHUM.

Xapaxmepucmuxa 2uopopecypcos u cnocob ouucmru nPOMblULLEHHbIX COKO8

Kaprepasie BoOabl 00pa3yloTcsi B pe3ysbTaTe MOMAaJaHUsl TOA3EMHBIX W
MOBEPXHOCTHBIX MPHUPOAHBIX BOJ B TOPHBIC BBIPAOOTKH, TJ€ OHMU IOJBEPTarOTCs
3arpsS3HEHUIO B TPOIECCE BEICHHS PA3JIMUHBIX pPabOT MO J00bYE TMOJIE3HBIX
HMCKOoMaeMbIX. B OCHOBHOM, MEJIKOJAMCIEPCHBIMU  B3BEIICHHBIMHU  YaCTUIIAMU
J00BIBAEMOTO TOJIE3HOTO MCKOIMAEMOT0 M BMEIIAIIINX MOPOJ], KOTOPhIE 00pa3yroTcs
npu paboTe TMOrpy30YHBIX U TPAHCHOPTHBIX CPEACTB. B CBSI3M C BBICOKUM

YPOBHEM MEXAaHM3AIlMU TOPHBIX pPAOOT MPOUCXOAUT 3arpsi3HEHUE
KapbepHBIX BOJ HEPTEIPOIYKTaMHU.

ITo Tpybam Boaa BBIBOJAWTCS 3a MPEACsibl KAPHEPHOTO MOJIA U cOpachiBaeTCs B
JOPEHAXKHYIO KaHABY, 10 KOTOPOM OHA CTEKAET B OTCTOMHUK.

[Ipu oTkpbeITOM croco0e pa3pabOTKM MOJE3HOIO0 HMCKOMAEeMOro HauOoJblIee
pacrpocTpaHeHue ISl OCBETJICHUS CTOYHBIX BOJ TOJYYWJ CHOCOO OTCTauBaHMS
MIPOMCTOKOB B CIICIIUATILHO COOPY’>KAa€MbIX BOJOEMax — OTCTOMHHKAaX. DTOT CIOCO0
MPOCT B TEXHUYECKOM OTHOIIEHUU U JJOCTATOYHO IKOHOMUYEH.

MakcHMAaIIbHBI BOJOIPHTOK B Kapbepe coctamsier 200-250 m>/d, T.e. 2000
M>/cyT. OCBETIICHHE BOIBI B OTCTONHUKE IIPOUCXOINT 3a 8 CyTOK. OTCTONHHK OIDKEH

BMeNIaTes 16 THIC.M® BO/JIbl U UMETH ClIeAYIOIMe napaMeTpol: 1auHa — 100 M, mmpuHa
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— 54 M, rnyouna — 3 M. OCHOBaHUE OTCTOMHUKA JIOJKHO OBITH CJI0KEHO CYTJIMHKaMHU
WM TIOWHAMH, 9YTO OOECMeYMBaeT MEHBITYI QUIBTPAIMIO. 3HAYUT, TIyOWHA
OTCTOMHMKA OyJeT cocTaBiisiTh 4 M, T.K. 1 M 3achlmaercs CJIOEM TIJIMHBL. YKIOH
TUTOIA/IKK TIOJT OTCTOMHUK JoJikeH ObITh 1<0,01 U yJqoBIeTBOPUTD psll TPeOOBAHUHN K
IIPUPOTHOU Cpefe.

PeKyJZbWIMGClZ/}M}Z 3emeilb

['opHbIMM paboTamMy K KOHILy OTpaOOTKH MECTOPOXKIEHHS OyAyT HapylIeHbI
Oonpbire Tomaan 3emeb. C LeNbl0 COXPAHEHUS U YIydllIeHUs] MPOIYKTUBHOCTH ATHX
3eMEJIb U MPUIAHUS TUIOIAIAM C HAPYLIEHHOW NOBEPXHOCTBIO CBOWMCTB, XapaKTEPHBIX IS
OKPY KaIOLIMX MPUPOJHBIX KOMIIEKCOB, OCYILECTBIISIETCS PEKYIIBTUBALNS 3EMEITb.

Beimonnenue paboT no peKyabTUBALMN OCYLIECTBIISETCS HA OCHOBE KOMIUIEKCHBIX
IUIAHOB  3€MJICYCTPOMCTBA M TEXHO — pabouyuMx TPOEKTOB IO PEKYJIbTUBALHUU.
PexynpTuBanysa Mpoxogur B ABa 3Tana. B mepuoJ rOpHOTEXHUYECKOM pPEKYJIBTHBALN
IUIOJIOPO/IHBIMA CJIOM TIOYBBI CHUMAETCS M TPAHCIOPTUPYETCA K MECTY CKIIQAUPOBAHUSA, a
3aTeM TI0CJie IUIAHUPOBKM IUIOIANEH YKIaApIBaeTcd Ha HUX. [IpenBapurensHo
IPOBOJUTCSI KAa4ECTBEHHAs OLEHKA IUIOZOPOJHOIO Ciios (II0 MEXaHWMYECKOMY COCTaBy,
HAJIMYMIO BPEIHBIX I pacTeHUM cosiei). J{iist celeKTUBHOM pa3feiKyi MOYB MPUMEHSIETCS
crienanbHoe 00OpyJIOBaHUE: CKperiepbl, Oynbro3ephl, morpy3urku. Ilocne nposeneHus
TOPHOTEXHUYECKOW  PEKYyJIbTHUBALN Ha 3eMJISIX, NPEIyCMOTPEHHBIX UL
CENbCKOXO3MCTBEHHOIO MCIIOJIB30BaHUs, & TAKKE MO BOJOEMBI, CAHUTAPHBIC 30HBI U T.1I.,
IPOU3BOUTCST OMosIornyeckast pexynpTruBauus. [Iporecc 61omornyeckol peKkyabTUBALIN
3aKaHYMBAETCSl TOJIBKO TOrJa, KOrjJa MoYBa MPUOOPETET BCE CBOM MPEKHUE KavyecTBa.

[IponomxuTensHOCTD 3TOTO TIeproaa coctapisieT 15-30 et u Gornee.
7.3.3 Opranu3anusi IPUPOA00XPAHHOI eATeTLHOCTH NPeANPUSITHS

Kontpons 3a BbIOpocamMu BpEeAHBIX BEIIECTB, 3arps3HIIONIUX aTMocdepy OT
HMCTOYHUKOB pa3pe3a U BCIIOMOTaTebHBIX OOBEKTOB, BBITIOIHSACTCS CIYKOOM
nabopaToprr OXpaHbl OKPYKAIOIIEH CPeIbl U MPOMBIIIIICHHOW CAHUTAPHH.

OcHoBHbIe 00s13aHHOCTH CITY)KOBI JIOOCHUIIC:

- IIPpOM3BOACTBO 3aMCPOB, KOHTPOJb 3a KOJIHMYCCTBOM H COACPIKAHHNCM
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BPEIHBIX BEUIECTB B BBIOPOCAX OT KAXKIOTO NCTOYHHKA,
- OCYIIECTBIIEHUE KOHTPOJIA 32 3P PEKTUBHOCTHIO pabOTHI MBIJIETa3004NCTHOTO
U Jp. 000pyA0OBaHUS;
- BEJCHHE ydeTa IOKa3aTesei, XapaKTepU3YIOIINX COCTOSHHE OKPYXKaroIIeH
CpeIbl, TAaHHBIX YKOJOTHYECKOTO MOHUTOPHUHTA, TOKYMEHTAIIMH 110 JTUKBUIAIIH
OTXOJIOB ITPOU3BOICTBA,;
- pa3paboTKa MEPOTIPUATHH TIO YIYUIICHUIO OKPYKAOIIEl CpeIbl U KOHTPOJIb 32
UX BBITIOJTHEHHUEM,
- pa3paboTka Mep MO 00ECHEYEHUIO IKOJIOTUYECKON YHCTOTHI BBIMTYCKAEMOU
POJYKIMHU, €€ O€30MacHOCTH JIsl HOTPEOUTENECH;

- Benenne otuetHoctel 2-TII (Bozmyx), 2-TII (Boaxo3), 2-TII (orxomer), 4-OC.

7.4 be30nacCHOCTD KU3HEAEATEILHOCTH B YPe3BbIYAHHBIX CUTYaI[UAX

7.4.1 O01IHE MOJI0KEeHUSA

Ha npeanpuatnm exxerogHo paspabaTbiBaeTca, COrNacoBbiBaeTca U yTeepxaaertca MNaaH anksmaaumm

aBsapwuit (MNA).

1. [Inan nukBumauuu aBapuii (IIJIA) paspabatbiBaeTcs Ha BCE OOBEKTHI
OTKPBITBIX ~ TOPHBIX  pabOT:  Kapbepbl, OKCIUIyaTUPpyeMble B  CIOXKHBIX
TOPHOTEXHUYECKUX YCJIOBHSX, & TAKXKE Kapbepbl, HA KOTOPBIX BEAYTCA B3PBIBHBIC
paboOThl, HAKOMUTENU >KUJIKHX OTXOJIOB, JIparv (3eMCHapsjibl), aBapuud Ha KOTOPBIX
CONPSIKEHbI C  pE€ajJbHOM  yrpo30M  JUIS  JKU3HH  JIFOJIEHM, COXPaHHOCTH
MPOU3BOJICTBEHHBIX OOBEKTOB, HACEJICHHBIX TIYHKTOB WM  DKOJOTHYECKUMU
OeCTBUSMU.

B IIJTA crnenyer y4yuThIBaTh BO3MOKHBIE HApYILIECHHS IPOU3BOJICTBEHHBIX
MPOIIECCOB U PEXKUMBI PadOTHl MaIIUH M OOOpPYAOBAHUS, a TAaKXKE OTKIIOUCHUS
AIEKTPOIHEPTHH, OCBEILICHMS, BOJBI, Mapa, NPEAYNPEKICHUE U TYLICHHE IOXKAPOB.
[ToMuMoO mepedyncieHHbIX (PAKTOPOB, IJIsi KAPHEPOB CIEAYET YUUTHIBATH BEPOSTHOCTD
3aTOIJICHUS Kapbepa, 0OpYIIeHUsI KYCKOB TOPHON MAacCChI ¢ YCTYTIOB U

OOpTOB KaphePOB.
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B IIJTIA yka3bIBaeTCsi CHCTEMa OIOBEIICHUS IMPOM3BOJACTBEHHOrO IEpCOHaja
OTIAaCHOTO MPOM3BOJICTBEHHOTO 00BEKTa 00 aBapuu.

2. [IJIA pazpabarbiBaeTcss Ha KaXIblii roa € y4deToM (HaKTHUECKOTO
COCTOSIHHSI OOBEKTOB TOPHBIX pPAOOT TEXHUYECKHUM PYKOBOIUTEIEM Kaphepa,
COTJIaCOBBIBACTCS C KOMAaHIOBAaHHEM aBApUWHO — CMAcaTEeIbHOTO (OPMUPOBAHUS
(BI'CY), yTBepkIaercs TEXHUYECKMM PYKOBOJUTENEM OpraHu3aluu 3a 15 gHeit no
HayaJia CJIEAYIOUIEro roja.

3. OOyueHue crenuagiucToB NOPSAKY OpraHU3aliy U MPOBEACHUS aBapUNHO
— cracaTeldbHbIX pa0OT MPOBOJAUT TEXHUYECKUN PYKOBOJUTEIL MPOU3BOACTBEHHOTO
0o0beKTa, a pabouyux — PYKOBOJUTENb COOTBETCTBYIOIIETO MPOU3BOACTBEHHOTO
nonpasneneHusi. O0ydeHue nNpoBOAAT He nosaHee yeM 3a 10 mueit mo BBoma I1JIA B
NEeUCTBUE C COOTBETCTBYIOIIEH peructpanueii B aktax [1JIA pabounx u crienainucToB
noJ1 pocnuch. JlomyckaeTcst peructpaiiisi 00 03HaAKOMJICHUU B CIICIIMAIIBHOM KypHaJe.

[Ipu u3meHeHUsIX (AKTHUUECKOTO COCTOSIHUA OOBEKTa TOPHBIX padOT, B TOM
YUClI€ TPU HM3MEHEHHM CXEMbl NOANAJarmiero nona JaeiWcteue no3unuu [1JIA,
W3MEHEHHUS B IUJIaH JIMKBUIAIIUU aBapuil JOJKHBI ObITh BHECEHBI B CYTOUYHBIN CpoK. C
KaXIbIM H3MEHEHHEM, BHeceHHbIM B IIJIA, H0KHBI OBITH 03HAKOMIJICHBI
CIIEHMAIUCTHI U paboune MoJI POCHUCH TIepe] JOMYCKOM K padoTe.

PaboTHUKM CTOpPOHHUX OpraHu3aIil U CIYyXKO, MpPUBJIEKAeMbIe K JTUKBUIAINH
aBapuii, HE3aBHCHUMO OT WX BEIOMCTBEHHOM TMPHUHAIJIECHKHOCTH TMOCTYIAOT B
pacnopspKeHUe OTBETCTBEHHOTO PYKOBOJIUTENS paOOT MO JTUKBUIAIMH aBAPUH.

OTBETCTBEHHBI PYKOBOAUTEIL Pa0OT MO JIMKBUAAIIMU aBAPUU COTJIAaCOBBIBACT

I[@IZCTBPIS[ IMPHUBJICYCHHLIX CHUJI U CPCACTB CTOPOHHUX OpFaHI/ISaL[PIfl.

7.4.2 OCHOBHBIE PEKOMEHIALMHU 110 COCTABJICHUIO ONIEPATUBHOM YaCTH IUIAHA

JIMKBUIALUM aBapuil

OneparuBHoii yacthio IIJIA oxBaThiBaTbcsl BCE pabOThI U OCHOBHBIC BHJIBI
BO3MOXHBIX aBapuii Ha OOBEKTaX OTKPBITHIX TOPHBIX paldOT, YrpoXKarouue
0€30IaCHOCTH JIIO/ICH WIIM OKPYXKAIOIIEH cpejie.

B rmrman nukBHmanuu aBapuil  ClelyeT BKJIKOYATh OIEPATUBHYK) 4YacCTh,

COCTaBIICHHYIO M0 CIIEIMAILHON (opMme.
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CYTOK BHOCATCA COOTBECTCTBYIOIUC U3MCHCHMUA.

TEPPUTOPHANIBHBIA Ooprad PocTexnaazopa Poccun.

CnacaTenibHble pa6OTbI N TMKBnaaumna I'IOC!'IE,D,CTBMﬁ aBapun OCyLWEeCTBIAKOTCA NO PaCNOpPAXKEHUIO
OTBETCTBEHHOIO pPyKOBOAUTENA pa60T no IMKBNA4aLnn aBapun.

7.4.3 OcHOBHbBIC MEPOIIPUATHSA 110 CIIACCHUIO JIIOeH, 3aCTUTHYTHIX aBapHeld Ha

00bEKTAX OTKPBITHIX TOPHBIX PadoT

B oneparusHoit wactu [1JTA aBapuu cienyer npeaycMaTpuBaTh:

MOAPA3ICNEHUsT  CIEHHAIM3UPOBAHHOTO  MPO(ECCUOHANBHOTO  aBapHUitHO

JIOKAJIU3alu YU JIUKBUAAIIUH aBaApPUHU;

OMAaCHOW 30HBI M IOCTaBKH FOPHOCIHACATEIbHBIX ((OPMUPOBAHUM K MECTY aBAPUU;

pPaCcCTaHOBKA ITOCTOB OXpPaHBbI OITaCHOM 30HBbI,

- MCTOJLI U CPEACTBA CIIACCHUSA H}Oﬂeﬁ B 3aBUCMMOCTH OT BH/la aBapHUHU;

HEOOXOMMOCTh U MOCJIEI0BATEIBHOCTh MPEKPAIICHUS [TO1a4H SJIEKTPOIHEPTUU
Ha aBapUNHBIN y4acCTOK;

[Ipu u3MeHeHHMH B TEXHOJOTMU Wi opraHuzauuu padot B IIJIA B TeueHwue

I[IJTA co BcemMM MNPUIOKEHUSIMH HAXOAMTCA Yy JUcHeTdepa (omeparopa)
OMAacCHOr0 MPOU3BOJACTBEHHOIO OOBEKTA, Y AOJKHOCTHOIO JIMIA, OTBETCTBEHHOIO 3a
COCTOSTHME OMAacHOrO MPOW3BOJCTBEHHOTO OOBEKTa, M Yy KOMaHAHMpa MOJpa3AeiIeHUs
CHELMAIM3UPOBAHHOTO  MPO(PECCHOHAIBHOIO  aBapUWHO  —  CIIAacaTelbHOIO
dbopmMupoBaHus, 0OCTyKUBaOIIECH 00BeKT. DnekTpoHHas Bepcus [IJIA Ha MarHUTHBIX
HOCHUTEJISIX IIEPEAACTCS B COOTBETCTBYIOLIUI TEPPUTOPHUANIBHBIN opraH PocTexHanzopa
Poccun. Ilpm 3TOM TEXHMYECKHH PYKOBOIAWTENb OPTraHU3alHH, MMEIOLIEH B CBOEM
COCTaBE OIACHBIA MPOU3BOACTBEHHBIM OOBEKT, OOECIEUYMBAET CBOEBPEMEHHOE

oOHOBJNIEHHE HH(POPMAIMOHHON 0a3bl 3MeKTpoHHBIX Bepcuil I[1JIA, mepemaHHBIX B

- cnocoObl OmoBelIeHus 00 aBapuM Ha BCEX IMPOM3BOACTBEHHBIX y4yacTKax,
IyTH BBIXOAA JIOJEW M3 AaBapUMHBIX MECT, JEWCTBHs JIMI[ TOPHOIO HaA3opa
(cnenuanucToB), OTBETCTBEHHBIX 3a BBIBOJA JIIOJEW M3 OIACHOW 30HBI, BBI30OB
criacaTeJabHOro ()OPMUPOBAHUS M MApLIPYThl €r0 CJIEIOBaHUS Ul CHACEHUs JIIOJEH,

- HCIIOJB30BaHUE TPAHCIIOPTHBIX CPEJICTB JJIsi OBICTPOM SBaKyallMH JIIOACH U3

- Ha3HaA4YCHHUC JINI], OTBCTCTBCHHBIX 3a BBIIIOJIHCHUC OTACIBHBIX MCpOHpHHTHfI,
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- CITUCOK OOJIZKHOCTHBIX JIMII 1 OpFaHHBaHHﬁ, MoAJIC)KalUX HEMECIJICHHOMY
OITIOBCUICHHIO 00 aBapuu.
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5 9KOHOMMNYECKASA YACTD

5.1 PacyeTr KanUTAJbHBIX 32aTPAT HA CTPOUTEIBCTBO M PEKOHCTPYKIMIO NPEANPUSTHS

- TOPHO-KaIIUTaJIbHBIC BI)Ipa6OTKI/I, HCITIOJIB3YCMBIC JIAI BCKPBITHUA BCEX 3aIllaCOB I10JIA;

- TOPHO-KaIIUTaJIbHBIC BI)Ipa6OTKI/I, BCKPBIBAIOIMHUC 3aI1aChbl TOPHU30HTOB,

- TOPHO-KaIIUTaJIbHBIC BI)Ipa6OTKI/I, BCKPLIBAOIMUC 9aCTh 3al1aCOB T'OPHU30HTOB

(YyuacTkoB).

3
HCXOoaAa N3 uXx 00BEMOB B CTOUMOCTH CTPOUTCIILCTBA I M.

KanuranbHble 3aTpaThbl HAa ITPOU3BOACTBCHHLIC 31aHUA U COOPYKCHUA PAaCCUHUTBIBAIOT,

B JaHHBIX pacdCTax OIPCACIICTCS pa3MEpP aMOPTU3aINMOHHBIX OTUYMCJICHUM I10 3TUM

(bOHIIaM. Bce IMPOU3BOACTBCHHLIC 3JaHUA U COOPYIKCHHA HAa 'OPHBIX IMPCAIIPUATHUAX ACTIAT

Ha JIBE TPYIIIIHIL.

Tabnuna 8.3 — CMeTa ropHO-KanuTaIbHBIX Pa0OT I OTKPBITOTO Crioco0a J00bYU

AMOpPTHU3AINOHHbIE
O6was OTYHUCJICHUS
HaumeHnoBanue En. uzm Obntm CronmocTe, CTOUMOCTB,

pabot TBIC.pYO. 5 BCETO B wa 1t B

TBIC.pYO. rox, rO . :

TBIC.pYO. A PYD-

1 2 3 4 5 6 7
3ananx
KammuransHast TpaHmies THIC.M® 248,86 27,93 6 950,66 185,3509 0,0463
Paspesnast TpaHiies THIC.M® 246,31 24,56 6 049,37 161,3166 0,0403
Pasnoc 6opra THIC.M® 89 24,67 2 195,63 58,5501 0,0146
JpeHaxHbIe TOPHBIE BEIPaOOTKH THIC.M® 2,5 36,43 91,08 2,4287 0,0006
Kene3HomOpOKHBIC My TH KM 55 105,9 582,45 15,5320 0,0039
ABTOI0pOTH KM 4.8 54,4 261,12 6,9632 0,0017
Hentp
KamuransHast TpaHIes THIC.M® 439,67 34,44 15 142,23| 403,7929 0,1009
Paspesnast TpaHiies THIC.M® 32é 97 36,38 48 275,17| 1 287,3378 0,3218
Pasnoc 6opra THIC.M® 80,87 33,12 2678,41 71,4244 0,0179
JIpeHaKHbIe TOPHBIC BRIPAOOTKH THIC.M® 7,3 43,87 320,25 8,5400 0,0021
ABTOIOPOTH KM 2,9 42,1 122,09 3,2557 0,0008
Bcero no kapbsepy 15 286,74 2 204,49 0,55
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Criennanv3upoBaHHbIE 3[JaHUSI U COOPY>KEHHUSI, CBSI3aHHBIE C OTPabOTKOM
MPOMBIIIUIEHHBIX 3aM1ACOB MOJIS WJIM YYacTKa. DTH QOHJIbI MOCIE OTPAOOTKH MOJIE3HOTO
MCKOIIaeMOI'0 HE MOTYT B IaJIbHEHIIIEM HCIIONIb30BaThCA. K HUM OTHOCSTCS: 3/1aHus,
COOpY>KeHHUS (dCTaKabl, OyHKEphI, TOHHENIU, TaJIepEH, IIOIBECHBIE TIOPOTH,
YKEJIE3HOIOPOKHBIC ITyTH HA MPOMILIONIAIKE, BHYTPUILIOINIAIHBIE CETH BOJIOIIPOBO/A,
KaHaJIU3al1K, SHEPrOCHAOKEHUS U CBSI3HU, OTPAXKACHUS MPOMILIONIAIKH).

Bce octanpHBIC 3MaHUS 1 COOPYKEHUS, KOTOPBIE MTOCIIE OKOHYAHUS MOTYT OBITh
MCIMOJI30BaHbI JJIsl APYTUX Leneu. K 3Toil rpyIimne OTHOCSAT: 34aHHs KOTEJIbHBIX,
AJIEKTPOCTAHIINN, AAMUHUCTPATHBHO-OBITOBBIX KOMOMHATOB, MEXMAaCTEPCKHUX CKIIATIOB H
JIPYTHUE 3/1aHUs, HE BKIIOUCHHBIE B IIEPBYIO IPYIIITY: COOPYKEHHS — BHEIITHUE CETH
BO/JIONPOBO/IA U KAHAJIM3AIUH, IOCCEMHBIE JOPOTH, KEJI€3HOJOPOKHBIE TOABE3AHBIE Y TH,
BHYTPH-IIJIOIIAIHBIC JTUHUU JIEKTPOCHA0KEHUS M CBS3H, a4 TAK)KE COOPYKCHHUS, HE
BKJIFOUCHHBIE B IIEPBYIO TpyMIly. Bce pacyeTsl o JaHHBIM 3aTpaTaM BBITTOJIHSIOTCA
corjlacHo taoiuie 8.4.

KanuranbHble 3aTpaThl Ha 3JICKTPOMCXAHNYCCKOC 060py,Z[OBaHI/Ie IIPUBCACHLI B TalJI.
8.5.

3aTpaThl Ha BPEMEHHBIE 3/1aHUS U COOPYKEHMSI, CITyKaIUE IS
CTPOUTEIbHOMOHTAXXHBIX pab0T, MPUHUMAIOT JIJIs1 OCBOEHHBIX palloHOB-2,9%. Bennununy
3aTpaT Ha MPOEKTHBIE U U3bICKATEIbCKHE Pa0OTH MPUHUMAIOT B pazMepe 1 % oT cmeTHo
CTOUMOCTH CTPOUTENBCTBA.

3aTpaThbl HA BPEMEHHBIE 3/IaHUSI U COOPYKEHUS, CIIy KaIlHE JUISl CTPOUTEIBHO-
MOHTa)XHBIX pa0OT, MPUHUMAIOT JIJIl OCBOCHHBIX paiiloHOB-2,9%. Bennuuny 3aTpar Ha
MPOEKTHBIE U U3BICKATENIbCKUE pabOThl MPUHUMALOT B pa3mepe 1 % OoT CMETHON CTOMMOCTH
CTPOUTEILCTBA.

3aTpathl Ha KYJbTYPHOE CTPOUTEIBCTBO ONMPEIEISIIOT IO PopMyIie:
Ci=Y K1 Ko Ky H- Ky, Ke=420:0,9-3-2,45-10-1,1-1,3=39729,69, ThIC. PYO,
rae Y - KkonuuecTBo padoTaouX Ha IPEeIIPUITUH, YelT;

K; - ko3 dunmeHT o0ecrnedeHHOCTH KIITLIOMIAABI0 3a CUET MPEAPUSITHS,

K1=0,9;
K. - koa(ppurmenT yunTeIBaromumii 94MCI0 WieHoB ceMbu, K, = 3;
K, - ctronMoCcTh 1m? xunmiomanu, Ky = 2,45 Teic. pyo.;
H - Hopma momaau Ha ogHoro yenoseka, H = (9-12) M2/aer;
K, - k03¢ HuimMenT yauThIBaromui 4uciao paboyux, 3aHATHIX HA KalIUTATLHOM
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cTtpoutenbcTBe, Ky =1,1;

Ks - ko3 punment, yauThIBalOmuii CTOMMOCTD COIIKYJIBTOBITOBOTO

CTPOMTEIILCTBA,

K6 :1,3.

Tabmuua 8.4 — CMeTa KanuTaIbHBIX 3aTPAT Ha 3/1aHUs, COOPY>KEHHS U CBS3b

HaumenoBanue 31anuii u Ilena 3a Obmas Hopma T'onosas cymma
COOPYXKEHHH, CPe/ICTB Kon- €IMHHUILY, THIC. cymma aMmopTu- AMOPTH3ALHOHHbIX
TPAHCIIOPTa U CBA3H BO py6. 3aTpart, ThIC. saun, % OTYHUCIICHHH, ThIC.
pyo. py6.
31aHus U COOPYKEHHS
TBY 1 1997,3 1997,3 4 79,9
Pevommo-wexamieciie | 0226 18452 | 5 023
Cxnan I'CM 2 117,6 235,2 5 11,8
ABK 2 971,6 1943,2 4 77,7
DHeprorex 1 1564,3 1564,3 4 62,6
TToncranuus 110/6 kB 1 13645,0f 13645,0 5 682,3
TToncranums 110/10 kB 1 15923,0 15923,0 5 796,2
VroabHBIH CKIa 1 52,1 52,1 8 4,2
MomnTa)kHast IIomagKa 1 1212,5 1212,5 4 48,5
E:;‘;E]e‘:;;ec““e Oronbie 5 1160,1| 5800,7 5 290,0
KorenbHas 2 787,6 1575,2 4 63,0
Hroro: 45793,8 2208,3
TpaHCOPT U CBSI3b:
HenepenBuxHble MyTH 5 385,3 1926,5 5,0 96,3
KonrakTHas ceTb 1 65,4 65,4 4.0 2,6
Tenedonnas ceth 1 18,6 18,6 5,6 1,0
TermnoceTsb 1 183,9 183,9 5,6 10,3
Bonomnposon 1 233,0 233,0 50 11,7
Hroro: 24274 1219
Bcezo : 48221,2 2330,3
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CroumMocTh HEMPEABUIAEHHBIX pa00OT MpUHUMAIOT B pazmepe 5—10% ot ctoumoctu
NEepPBOM 1 BTOPOU yacTu cMeThl. BenurHy BO3BpAaTHBIX CYMM IO BPEMEHHBIM 3/IaHUSIM U
COOpYKEHUSIM YCTaHABIUBAIOT B pazmepe 40% ot ux croumocTtu. KanuranbHele 3aTpaThl
Ha PEKOHCTPYKIIUIO UJIIM CTPOUTEIBCTBO MPEANPUSATHS PUBEACHBI B Ta0I. 8.6.

Tabnuua 8.5 — CMeTra KanuTaAIbHBIX 3aTPAT HA AJIEKTPOMEXaHUYECKOe 000pyJ0BaHHE,
TPaHCHOPT U OTBAJIbHOE 000PYI0BaHUE

DbanaBcoeas CTOMMOCTE, THCDVO. "
=4 Ofman cymma Hopua rowm
HameroBasHe 060Dy 10BARH Kon, Heea mo R T S S 0 R —.
s HPETHCWP'E,JHY‘ JUFT By | THCpyO. | saTpar.THCpYS. gggg, OTIHCICHHE,
THCPYO. MOHTAX, THIC.DVO. % THCDYE.
Berpeimaste paboTsl
JKCEaRAIHA
SII-40/85 2 60 000,00 6000 66000 132000 5 6600
3KT-81 6 35000 3500 38500 231000 5 11550
TparcnoptHpoRadHeOTEAT000DA30BAHHE
KongefiepHas 1HHER 1 342000 34200 376200 376200 10 37620
Oteanoofpazosatens ARS(k)-8800.195 1 80000 8000 §8000 88000 10 8800
3KT-12 1 50000 5000 35000 55000 3 2750
BerA3-75491 7 28000 2800 30800 215600 10 21560
Hroro BckpbimEbIe padoTsl 1097800 38830
Jlobbrgasie padoTs!
JECKARANHA
3P-1250 | 2 8900000 | 8900 | 97900 195800 5 9790
Tparcmopt
Temnozoz TM 7 13 35000 3500 38500 500500 5 25025
Jynmeap 2BC-103 56 4000 400 4400 246400 5 12320
Hroro gofuIHEle padoThl 042700 47135
BemosorateasHoe 0fopyaosanme
Tpaxrop MT3-80/82 4 440 44 484 1936 9 174
Aetoxpas H0presen 3 1570 257 2827 8481 9 763
Aetorpefinepu [13-122 2 890 89 879 1958 9 176
Aerozanpaemux AT3-3, AT3-8-130 2 390 39 429 858 9 77
Byaezozep D-155 3 8200 820 5020 27060 9 2433
Liberher 325 1 5836 586 10842 10842 9 976
Tpaktop K-700 1 930 93 1023 1023 9 92
Kabeneyrnamamx ga 6aze T-150 1 7600 760 8360 8360 9 752
Hroro cnoMorate b0 060PYI0BAHTE 60518 5447
Hroro 2101018 141462
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Tabnuua 8.6 — 3aTpaThl Ha CTPOUTETHCTBO TOPHOTO MPEITPUITHS

Cymma
HanmenoBanue 3aTpar 3arpar, 3apatsi Ha I e,
TBIC.pYO. npouBoA. MomrH. Pyo/T
Yacrtp 1
I'opHO-KanuTaNbHBIE PAOOTHI 15 286,74 0,102
[IpombINIIICHHBIC 3AaHUS U COOPYIKEHUS 45 793,75 0,305
DneKTpoMexaHUIeCKOe 000pyA0BaHUE U €T0 MOHTAX 2101 017,60 14,007
Tpancnopt u cBs3b 2 427,40 0,016
WHCTpyMEHTHI ¥ TPOU3BOICTBEHHBII HHBEHTAPh 10 822,63 0,072
brnaroyctpoiicTBO MpOMBILIUIEHHOH ITOMIAIKN 21 645,25 0,144
BpemMenHble 00bEKThI Ha CTPOUTENIbHBIE PA0OTHI 62 771,24 0,418
HToro mo nepBoi 4acTu CMETHI: 2 259 764,61 15,065
Yactp 2
ConeprkaHue TUPEKIMK CTPOSIIETOCS IPEAPUITHS 20 337,88 0,136
[ToaroroBka sKCITyaTallMOHHBIX KaJIPOB 625,65 0,004
[IpoekTHBIE 1 H3BICKATEIHCKUE PAOOTHI 45 195,29 0,301
Hroro mo BTOpo# 4acTH CMETHI: 66 158,82 0,441
Bcero no 1-o#i 1 2-0 4acTH CMETBI 2 325 923,43 15,506
Henpensunenusie paboThl 255 851,58 1,706
Bcero mo cmere: 2581 775,01 17,212

8.2 Opranuszanus ynpasjeHusi IPOU3BOACTBOM U OPraHU3alMs TPyaa

OO611ee pykoBOACTBO pabOTOM MPEANPUSTHS OCYIIECTBISCTCS TUPEKTOPOM

MNpCaAIPUATHA, HYTéM HCIIOJIb30BaHUA 06H_II/IX MCTOAOB OpraHmu3alu pa60T.

OHepaTI/IBHO-TeXHI/I‘ICCKOG PYKOBOJACTBO U IMMPOU3BOACTBCHHO- TEXHUYECKUU

KOHTPOJIb OCYHICCTBJIICTCS I'NIaBHBIM MHXXCHCPOM pa3pc3a. HOI[ €TI0 PYKOBOJACTBOM

p33pa6aTBIBaIOT IMPOU3BOACTBCHHO- TCXHUYCCKHC IINTIAHbI 1 MCPOIIPHUATHUS 110 UX

BBINOJIHEHUIO. | JIABHBIN WHXKEHEP MTPUHUMAET PEIICHUS [0 BHEIPEHUIO HOBOM TEXHHKH,

Pa3BUTHUIO PALIMOHAIN3aTOPCTBA U I/I306peTaTeHBCTBa, d TaK¥XKC OCYILICCTBJIACT KOHTPOJIb 3a

MpaBUJIbHBIM BEJICHUEM FOPHBIX pa0boT. Tak:ke OH HECET MOJHYIO OTBETCTBEHHOCTh 32

COCTOSIHUEM TEXHUKH 0€30MaCHOCTH M OXPaHbI TPyJa Ha NPeANnpUsTUU. J{J1s BBIIOJHEHUS
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OTHUX q)YHKHI/II/I Ha KapbC€peC CO34aHbl 3BCHbA YIIPABJICHUA, HAXOJAIIUEC B
HCTIOCPCACTBCHHOM IMMOAYMHCHHUHN Y I''TAaBHOT'O MHIKCHEPA.

['maBHBIN MEXaHHK U TJIABHBIM SHEPIE€TUK BO3IJIABIISIOT SHEPTrO-MEXAHUYECKYIO
CITY>KO0y, OpraHU3YIOT IPaBUIIbHYIO SKCILTyaTaIllMI0 MAllliH 1 MEXaHU3MOB, DJICKTPUUECKUX
MOJICTAHIIMIA U CUJIOBBIX JIMHUM, a TAK)KE€ HACOCHBIX M KOMITPECCOPHBIX YCTAHOBOK pa3pesa.
OHU PpyKOBOJSAT PEMOHTOM 000PYIOBaHUS U OCYIIECTBIISAIOT KOHTPOJIb 32 COCTOSTHUEM
TEeXHHKHU.

['maBHBIV reoJIOT U IIaBHBIM MAPKIIEUAEP PYKOBOIAT T€OJI0TO-MaPKIIEUAEPCKON
CIIy’K00M, KOTOpasi OCYIIECTBIISIECT HAJ30D 3a MIPABUIHHON dKCILTyaTalluet Heap, BEAET
ya€T 1OOBIYH YTJII U 00HEMOB BCKPBIIIIH.

Otaen Tpyna u 3apabOTHOM TUIATHI 3aHUMAETCS] BOIPOCAMU OpraHU3alluU U
HOPMUPOBAHUA TpyAa U 3apab0THOM TIaTHI.

['1aBHBIN TEXHOJIOT pYKOBOJUT TEXHOJIOTUYECKUM OTAEJIOM U PELIAET BOIPOCHI
HEIMOCPEICTBEHHO CBA3aHHBIE C TEXHOJOTHUENW FOPHBIX paboT Ha pa3pese.

BOHpOC&MI/I 0C301aCHOCTH pa60T 3aHUMAaCTCA 3aMCCTUTCIIb I'NTABHOI'O MHIKCHCPA I10
Th.

B cooTBeTcTBHU C MPUHATON TEXHOIOTHENW JOOBIUHBIX U BCKPBILIIHBIX padOT Ha
3A0 «Pa3pe3 HazapoBckuit» NpUHAT IBYXCMEHHBIN pexkuM padoThl, 10 12 yacoB u 357
pabouux HeN Ha OECTPaHCIIOPTHOW U aBTOTPAHCIIOPTHOM BCKPBILIE U 100bIYE YTJIS;

[TpuauMaeMsbIit peskxuM paboThI Kapbepa 000CHOBBIBACTCS CIACAYIOMIUMHU
MPUYUHAMH — UCXOJIS U3 COIMATILHBIX TOJIOKEHUI Ha BCKPBIIIHOM U TOOBIYHOM y4acTKax
OpPraHU3YIOT MPEPBIBHBIN PEKUM pabOT; CyTOUHBIM PEKUM HEMPEPHIBEH 3a CUET
TEXHOJOTUYECKUX 0COOEHHOCTEH BEICHUSI TOPHBIX paboT.

I'paduku opranmzanuu padoT nmpuBeneHsI B Tad. 8.7-8.8.
SIBOUYHYIO YHCIEHHOCTh MOYKHO ONPEJEIUTh TPEMSI CIIOCOOaMMU:
- ereHrueM o0béMa paboT Ha YCTAaHOBJIEHHYIO HOPMY BBIPAOOTKHU:

- IeJICHUEM TPYAOEMKOCTH B HOPMO-Uacax Ha IMJIaHOBbIN (OH paboyero BpeMeHu
B Yacax M Ha MPOLIEHT BBIMOJIHECHNUS;

- METOZIOM PACCTAaHOBKH 1O pPabOYMM MECTaM.
OmnpenenseM SBOYHYIO YUCICHHOCTh METOIOM PACCTAHOBKHU MO pabOYUM MECTaM.

CnucoyHas YUCICHHOCTD OIMpCACIIUTCA KaK IMMPOU3BCACHHC SIBOYHOM YMCJIICHHOCTHU
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Ha KOC—)(I)(I)I/IHI/IGHT CIIMCOYHOI'0 COCTaBa.

K 365 - Nvix — Mupaso

o (365 — nlgblx — nnpa3a — ]’lomn) . 0,96

(8.8)

1 .

T7I€ Ny )N g0~ TUCIIO BEIXOTHBIX JHEH MPEANPUATHS U paOOYMX COOTBETCTBEHHO;
Ny~ KOJIMYECTBO OTITYCKHBIX JHEW;

Nypaso — KOJIMYECTBO MPA3AHUYHEIX JHEH,

0,96-xordpuinenT, yauThIBaIOIUN HEBBIXO/] HA PaOOTY MO YBaKUTEIHLHOMN
MIPUYHHE.

Tabnuna 8.7 — I'paduk 1ByXCMEHHOM HeNpephIBHOW paboueit Hejenu 1o 12 4acoB B
cMeHYy (BCKpBIIIa, 100b14a)

= Yucna Mecsna

Q 2]

Z|3[1]2]3[4[5]6][7[8]9]10[11]12[13]14[15]16[17[18[19]20[21[22[23[24]25[26]27[28]29[30
Al1]12/0/0]1]2(0)0]1[2|0]0]1|2]0]0f1]2|0[0]1]2]0[0]1]2][0]|0]1|2

=|B[2|1]ojo]2[1]ofo|2[1|ofo|2[1]0]o[2]|1]o0|O0[2|1[0|0[2|1][0|0]2]1

59; B/0|0[1|/2]0]0f1)2|0f0|1]2|0|0]1]2[0|0]|21[2]0]0]|1[2]0]0f1]|]2]0Q|O0
rojof2|1j0joj2)1j{0fo0|2j1j0j0j2j1f0j0j2f1j0]j0j2|1]0j0O0f2]|]1]QfO0

Tabnuua 8.8 - 'paduk nsaTuaHEBHONU paboyelt HeAeu MPEePHIBHON PabOThI

Yucia mecsna
1(2(3|14|5(6]7|8(9(10]11112|13(14|15|16(17(18]19]|20(21|22|23|24(25|26|27|28(29|30
-11j1f{1ry1y1f{-|-11f{ry12j1f{1-1-1{1|1

CMEHa

>
=
=Y
=Y
=Y

1

1
=
=
(=Y
=
(=Y

1
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Tabnuma 8.9 - bananc paboudero BpemeHH

[Toxa3zarenu HernpepbiBHBIIM IIpepwiBHBIN, S5 qHEN
Kanennapusiii pona Bpemenu 365 365
Brixomusie qHu 182 104
[TpazagauyHbBIC THU 0 12
HomunaneHsiif poua BpemeHu 183 249
HeBrixop! Ha paboTy

OTITyCK 36 0
0011€3Hb 4 3
poYHne 5 5
OddextuBHblil PoH paboyero 138 241
BpEMEHU
Koaddumment cnucounoro 2 64 1,03

COCTaBa
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Tabnuma 8.10 — YuciaeHHOCTH pabouux

Komuuecmeo Hopmamue | Yucn Koogppuyue YucnenHnoc
eouHuy Yucnennoc HmM
Ipogpeccus YUCTIEHHOC 0 mob
0bopyoosan mb AB0YHAS | CNUCOUHO2O
mu cmert cnucoynas
Ust, wim. cocmasa
Bcekpbimnabie padoThl
DKCKaBalysa
DI11-40/85
MammuHuct 2 1 2 4 2,64 11
ITomomanK
1 2 4 2,64 11
MAaIlIMHUCTA 2
OKI-8U
MaumHucT 6 1 2 12 2,64 32
ITomomuamnk
1 2 12 2,64 32
MAaIllMHACTA 6
TpancnoptupoBanue+OTBaI000pa3OBaHUE
Kongseiiepnas nunus
Oneparop KoHBelepa 1 1 2 2 2,64 6
OTtBanooOpasoBaresb
ARS(k)-8800.195
Mammanct 1 1 2 2 2,64 6
ITomomaMK
1 1 2 2 2,64 6
MAaIIIMHUCTAa
OKI'-12
Mammanct 1 1 2 2 2,64 6
ITomomaMK
1 1 2 2 2,64 6
MAaIIIMHUCTAa
BenA3-75491
Bonmurens 7 1 2 14 2,64 37
56 153
JloObI4HBIC PA0OTHI
DKCcKaBaIys
BP-1250
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Marmauct 2 1 2 4 2,64 11
TTomomHuK
MAaIIMHHUCTA 2 1 2 4 2,64 11
TpancnopTupoBanu
Tennoso3 TM 7
MammHeucT 13 1 2 26 2,64 69
ITomomanK
MAaIIMHHACTA 13 1 2 26 2,64 69
60 160
BcnomoraresibHbIE
padoThI
Tpakrop MT3-80/82
MaumHucT 4 1 1 4 1,03 5
ABtokpan IOprunen
Marmmauct 3 1 1 3 1,03 4
Asrorpeiiaepst J13-122
MaumHucT 2 1 1 2 1,03 3
Apro3zanpasimuk AT3-
3, AT3-8-130
MammHuCT 2 1 1 2 1,03 3
bynenozep D-155
Marmmauct 3 1 1 3 1,03 4
[Tpoune 2 1 1 2 1,03 3
Kabeneyknaguuk Ha
6aze T-150
Mammanct 1 1 1 1 1,03 2
17 24
Bcero 133 337
Wam. Nuct [Ne gok |Moanmcs [ Aara Nuct
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8.3 PacuéT cedecToOMMOCTH JOOBIYM MOJIE3HOT0 HCKOIIAEeMOT 0

Pacuér cebectonmocTu 1 T MMOJIE3HOTO MCKOTIAEMOTO TIO0 CTAThSIM PACX0JI0B
onpenerstoT AuddepeHIpPOBaHo Mo BceM mpeaenaM. [lepBoHadaabHO pacCUYUTHIBAIOT
KaJIbKYJISIINI0 ce0ecTouMOoCTH 1 M BCKPBIIITHBIX (TOPHO-KAMUTAIBHBIX) Pa0OT 110
IPOIIecCcaM TEXHOJIOTHUECKOTO IMKJIa MPOU3BOICTBA BCKPHIIITHBIX paboT, 3aTeEM
ce0ECTOMMOCTD JOOBIYU PY/IBI.

8.3.1 BcnomoraresibHble MATEPHAJIBI
JlaHHasi cTaThsl BKJIIOYAET 3aTPaThI:

- MaTepUabl IOraacMble B CMETHO-HOPMAaTHUBHOM ITOPSIAKE — PEJIbCHI, IIITAJIBI,
CTPEJIOYHBIE IEPEBOBI, KOHBEUEPHBIE JIEHTHI U JIP.

3arpathl 110 | — My BHIy BCIIOMOTaTEIbLHBIX MAaTEPUAIOB PACCUYUTHIBAIOT IO
bopmyie

35i :Ap 'Hpi -1, (89)

riae A, — rogoBoi 00bEM MPOU3BOJCTBA;
H,i — HOpMma pacxoza | — ro BUJia BCTIOMOTaTeIIbHBIX MATEPHAIIOB;
Llj — eHa eqUHUNBI | — TO BUIAa BCIOMOTaTeIbHBIX MAaTEPHAJIOB.

Pacuért pacxona BcrioMoraTeIbHbIX MAaTEpPUAIIOB, a TAKKE BXOHBIC U BHIXOAHBIC
JaHHBIC, ¢ Pa30MBKOM IO TIpolieccaM MpuBeeHbl B Tabmuie 8.10-8.11.

8.3.2 DHeprus

Pacuér 3atpaT Ha 3JIeKTPOIHEPTHUIO BBHITIOIHSIIOT MO IBYXCTaBOYHOMY Tapudy c
yuétoM COSp. ['omoBoil pacxon 3nekTposHeprun (KBt v)omnpeaensdtoT no Gpopmyse

Wron = Wq'nc'Np.)l (810]

rae W, — yacoBo# pacxo1 3JI€KTPOIHEPTHH;
l.— CYTOYHOE PEKUMHOE BpeMs paboThI, yac;
N — KOTHYECTBO PA0OYHX THEN B TOLY;

IImara 3a YCTAaHOBJICHHYIO MOIITHOCTDb

Ty = Ty Ny, pYO, (8.11
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I[Tnara 3a moTpebeHHe IEKTPOIHEPTUH
IT15 = Ty Wiog (8.12)
OOGimue 3aTpaThl ONMPEEISIOT U3 BRIPAXKCHUSI
15 = Iy, + I1,, ,, pyo, (8.13)

Tapud cocraBiser: 3a yCTaHOBICHHYIO MOIITHOCTE — 45py0, 3a MOTpeOaEHHYIO
anexTpodHepruto — 0,72 pyo.

Pacuérel mnatexeit 3a 2IEKTPOIHEPTUIO PUBEICHBI B Ta0I. 8.12.
8.3.3 OcHoBHas 3apa0do0THAA IUIATA NMPOU3BOACTBEHHBIX Padoumnx

K ocHOBHOI1 3apab0OTHOII MIIaT€ OTHOCAT BCE BUBI BBIILIAT 38 (PAKTUYECKH
BBITNIOJIHEHHYIO pa0oTy min oTpaboraHHoe Bpemsi. CroJia BKIIOYAIOT OIUIaTy Mo Tapudam,
OKJIaJiaM, JIOIJIaTy 3a paboTy B HOUHOE BpeMs, IPEMUHU, paliOHHbIE KOA(PPUIUEHTHI U
ceBepHble Hag0aBku. HanbaBka 3a HOUHOE U BeuepHee BpeMsl COCTaBIISET: s
pabotaromnumx B 2 cMeHbl — 25% k TapudHoil craBke. Palionnbiil koa¢duiiuent pasen 1,15.

Pacuér 3apaboTtHoii maTsl npeacTanieH B Tadbauue 8.13. Ilpu BeinoaHeHuH 1iaHa,
npemuanbHbid hoHA coctaBisier 100%.

Pacder ¢onma 3apaboTHOM MIaTHl PYKOBOAUTEIEH U COTPYIHUKOB IIPUBEJICH B
tab. 8.14.

8.3.4 JlonoiHuTeIbHAS 3apa00THASA MJIATA MPOU3BOJACTBEHHBIX Pa004NX

3aTpaThl HA TOMOJHUTEIBHYIO 3apa00THYIO IJIATy TPUHUMAIOTCS YKPYITHEHO B
pasmepe 20,5% OT OCHOBHO# 3apa0OTHOM IIATHI.

8.3.5 AMopTH3zanus

Pa3zmep aMOpTH3aIMOHHBIX OTUYHUCICHUN ONPEEIISIETCA MO BUJAM OCHOBHBIX
(GbOHI0B, UCXO0ISI U3 IPEUCKYPAHTHOM 1IEHBI WJIK 0aJaHCOBOM CTOMMOCTH U YCTAHOBJIEHHBIX
HOPM aMOPTHU3ALIUU.

8.3.6 Pacxoabl HA IKCIIYATAIlMIO M COAepKaAHME 000PYA0BAHUS

B naHHy0 CTaThIO0 BKIIIOYAIOTCS 3aTPaThl O 3apabOTHOM Mj1aTe PEeMOHTHBIX
pabouux; 3aTpaThl HA MaTEpPHAIIbl, UCIIOJIb3YEMbIE TIPU PEMOHTE 000PYAOBAHUS U

aMOPTHU3ALUIO BCIIOMOIaTeJIbHOr0 000pya0oBaHMsl. Pe3yabTaTsl pacy€ToB CBEEHBI B Ta0II.
8.14.
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8.3.7 LlexoBbIe pacxoabl

CyMMy 1IEXOBBIX PacxX0/I0B ONPEACIIAIOT CMETON M0 HOMEHKJIATYpe 3JIEMEHTOB,
npuBeAEHHOM B Ta0m. 8.15.

ITo nanHOM cTaThe YUMTHIBAIOTCS 3aTPAThl BCEX BUJAOB YHEPTUU: CHKATOTO BO3/1yXa,
AJIEKTPOIHEPTHH, TIapa ¥ BOJbI. Tapudbl Ha 3JIEKTPOIHEPTHUIO 3aBUCAT OT paiioHa, B

KOTOPOM HAXOOUTCA IIPCAIIPUATHUC.

3aTpaTsl Ha 2JIEKTPOIHEPTUIO PACCUUTHIBAIOTCS CIEAYIOLIUM 00pa3oM:

Q=>(W-a+V-b)-h-n, py6,

(8.14)

riae W — MOIITHOCTh 3JICKTPOJIBUTaTesich U TpaHC(OpMaTOPOB HA SAUHUILY
00opy10BaHUS;

a— TapI/I(b 3d YCTAHOBJICHHYIO MOIMHOCTb BHGKTpO,HBHFaTGHCﬁ;

V — roioBo# pacxo dJIEKTPOIHEPTUU 32 SAUHUILY 000PYyI0BaHNUS;

b — tapud 3a moTpedIsIeMyI0 AITEKTPOIHEPTHIO, PYO.;

h — ko3 unmenT, yuuThIBaroNMii N3MEHEHHUS;

N — KOJIU4YEeCTBO 060py,ZIOBaHI/I5L

Tabnuma 8.10 — Pacuér 3arpat no crarbe «BcrmoMorarenbHbie MaTEpUAIIBI)

[0a080i Hopma Lewa 53 ﬂOTpe6TOCTb Ha
En. obbem pacxoaa roosoit 0bvem
HanmeHoBaHue eanHuuy,
M3M. | NpPou3BOACTBA, Ha 6
Thic. M/ Thic.m> PYO | onmuectso | CYMMR,
TbIC. py6
BcKpblwHble paboTbl
DKCKaBauumA
MpoKaT YepHbIX MeTannoB
- banKkn wsennepobl Kr 13 280 15,2 8,2 201 856,00 1655,22
- TONCTO/INCTOBAA CTa/lb Kr 13 280 14 8,5 185 920,00 1580,32
- TOHKO/INCTOBAA CTaNb Kr 13 280 3 10,5 39 840,00 418,32
- CTa/Ib OLLMHKOBAHHaA Kr 13 280 1,5 15 19 920,00 298,80
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Tpybe! Kr 13 280 0,3 7,5 3984,00 29,88
razoHedTENPOBOAHbLIE
dneKTpoAbl CBApOUHbIe Kr 13 280 0,4 5,5 5312,00 29,22
dneKkTpoaamnbl wT. 13 280 0,35 35 4 648,00 162,68
uToro 4174,44
TpaHcnopTupoBaHme+OTBanoobpasoBaHue
WnHbl aBTOMO6MNA BenA3
75491 wT. 13 280 0,05 80000 664,00 53 120,00
ABTOOEH3UH Kr 13 280 6,4 23 84 992,00 1 954,82
Macna moTopHble Kr 13 280 12,8 40 169 984,00 6 799,36
Cmaszo4Hble maTepuanibl Kr 13 280 3,8 40 50 464,00 2 018,56
3an. Yactu . 13 280 0,2 500 2 656,00 1328,00
AunsenbToe TonAmMseo Kr 13 280 240 40 3187 200,00 | 127 488,00
UTOrO BCKPbILLIHBIE PABOTbI 131 662,44
[o6bluHble paboTbi
DKCcKaBauuA
MpoKaT YepHbIX MeTan 08B 4 000
- 6anKku 1 WBeennepbl Kr 4 000 15,2 8,2 60 800,00 498,56
- TOZICTOZINCTOBAA CTalb Kr 4 000 14 8,5 56 000,00 476,00
- TOHKO/IMCTOBAA CTa/lb Kr 4 000 3 10,5 12 000,00 126,00
- CTa/Ib OUMHKOBAHHaA Kr 4 000 1,5 15 6 000,00 90,00
::!06:; brenposomHbie Kr 4000 0,3 7,5 1 200,00 9,00
DNeKTpoabl CBAPOYHbIe Kr 4 000 0,4 5,5 1 600,00 8,80
dneKkTponamnbl wT. 4 000 0,35 35 1 400,00 49,00
uTOoro 1 257,36
TpaHcnopTupoBaHue
ABTOGEH3UH Kr 4 000 6,4 23 25 600,00 588,80
AnsenbHoe TonaneBo Kr 4 000 150 45 600 000,00 | 27 000,00
Macna moTopHble Kr 4 000 12,8 40 51 200,00 2 048,00
Wam. Nuct  [Ne gok | Moanves | fara Nucr
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Cma3ouHble maTepuanibl Kr 4 000 3,8 40 15 200,00 608,00
3an. Yactu wT. 4 000 0,2 500 800,00 400,00
uToro 30 644,80

UTOro AOBbIYHbLIE PABOTDI 31902,16

uToro 163 564,60

Ta6muma 8.11 — Pacu€t 3aTpart nmoTpedisieMoil 2JIeKTPOIHEPTUU

T'oposoit
pacxox Tapu na
MorpeGirren oo | womoctn x| s ey | snestposmepre, | mweramoons | STPATHTIEDYS
060py10BaHN, pYG.
kBt/4
Bcekpoiia
DII-40/85 2 2500 | 19008000 35 0,96 63 866,88
DKT-8U 6 800 32486400 35 0,96 | 109 154,30
Of%‘}fg}’;;ggﬁ%%" 1 1300 2296320 3,5 0,96 7 715,64
OKT-12 1 1250 7920000 35 0,96 26 611,20
JlodbIua
9P-1250 2 315 22809600 3,5 0,96 76 640,26
Hroro 283 988,28
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Tabnuma 8.12 —®onn 3apabOTHOMN MIATHI MPOU3BOACTBEHHBIX Pa00OUnX

QcHozgas 2pa0oTHAT IIaT Hroro
Do | othes Fomar o | | S | B
Topegean | Crmcommn .| Tpoumax | 2 | Jommzn O 5
Hamier0BaHme mpogecc Papn | cmamR, PROCRED | IR 1 e T TapEQHOY | padotyE | paforys e v mp., | @,
pyilz UL | B HOCTB, 6T Ebomi_ rbomy:' HOHOe npm}ﬁm il B DT, | I4THL
i I THE. YD i | DIATEL | LEEHTOME " "
WO | ed | TR e gy | i THE. Y0 | THC.DVO
THE. Py e O 6
1 3 4 5 § 1 § 9 10 1l 12 13 14 15
BekphImEste padoTet
JRCKABALHA
4083
Mamser 5 1000 Ul 4 1l 2631 663 nr 174 41% 10487 | 10738
Tlonomems MaHHRCTA L 800 Ul 4 1l U1 bl 366 139 3336 §350 116 §a06
JT-8H
MammsmeT 5 1000 41 12 ) m 1928 2057 3507 12204 30509 7| 3129
Tlovomems: MamHHRCTa 4 800 Ul 12 1 6170 154 1645 406 9763 14407 830 | 23037
Tparcmoprrposanne *01Ea1000pas0RAHEE
Korgefiepman Temn
Onepatop KoRBediepa 5 1000 Ul 2 i 1446 36 386 % 2288 510 143 3868
Oreazoofpasomarens ARSk)-8800.193
Mamermer 5 1000 41 1 f 1446 36 386 % 2288 510 148 5868
T{0MOTIHHE MAIIFHHECTA 4 800 M 1 b 1137 289 308 7o 1831 4376 11§ 4694
T2
Mamermer i 800 U1 1 i 17 Ji3) 308 76 1831 4376 118 46%4
TI0MOMmERE MARHRCT2 4 300 41 1 f 157 2% 308 76 1831 4576 118 46%4
berA3-75491
BoguTens 5 1000 U1 14 37 g7 219 AN 386 14110 35276 910 | 36186
Hroro 153 134240 63| 137702
Toénimsle paboThl
JKCHABAIIA
P-1250
Mamermer 5 1000 138 4 11 1318 380 403 100 401 6003 155 6160
TI0MOMmERE MARHRCT2 4 300 13 4 1l 1214 M 34 8 152 4804 14 4928
TparcmoprHse padots
Temnozos TM 7
MamescT 5 1000 13 26 69 9512 1381 2539 626 15068 37670 | 384l
TloMomes MaIHHRCTA 4 800 138 26 69 7818 1504 031 51 12034 30136 7| 30913
Hroro 160 78613 2008 | 8064
HTOTO i3 212854 00| 8345
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Tabnuna 8.13 — [lltatHOE pacnucanue U GoH[ 3apabOTHOM TUIAThl PYKOBOJAUTENEH U

CIICIUAJIMCTOB
3apaboToK ¢
Komnu- . N N
HaumenoBanue 4ECTRO Mecsunblit pailoHHBIM Uroro goun 3apaboTHO
TOJKHOCTEH qer ’ OKJIaJT ko3 punmeHTOM TJIaThI, THIC.pYO.
A HagOaBKaMU
JupexTop 1 88550 221375 2657
I'maBHBII MHXKEHED
pa3pesa 1 39270 98175 1178
['maBHBIN MEXaHUK
paspesa 1 39270 98175 1178
HavanbHuk cimy)0bl
cObITa 1 47740 119350 1432
Hauvanpauk ¢un.
otTnena 1 47740 119350 1432
I'maBHbII Oyxrantep 1 38500 96250 1155
I';1aBHBIN 3HEPreTHK
paspesa 1 38500 96250 1155
HavanpHuk cimyx0bl
CHaOKCHUS 1 47740 119350 1432
Maxkmeiaep 3 46200 346500 4158
['eonor 3 46200 346500 4158
['aBHBIN TEXHOJIOT 2 46200 231000 2772
["opHbIil MacTep 2 46200 231000 2772
["opusriit mactep bBP 2 46200 231000 2772
Havansauk [1ITO 1 47740 119350 1432
Havansnuk THO 1 47740 119350 1432
Bcero: 22 2592975 31116
n3m. Nuct  |Ne pok | Moanuch | data Jinct

JI1.21.05.04.03-2021 I13.

125




Ta6nuna 8.14 — ®onx 3apabOTHOM IJIATHI BCIIOMOTaTEIbHBIX pabo4nx

3apaboToK ¢

No HaumenoBanue Cnucounas | Mecsunblii paliOHHBIM Hroro (bOHLH
3apabOTHOM
ILII. npodeccun YHCIICHHOCTh OKJIaJ K03 urmeHToM
J1aThl, THIC.pYO.
H Haj0aBKaM#
1 | Bomrens 1 20 000,00 52000
Ka0eeyKIaIunuKa 624
p | Bomuremi nyre- 6 15000,00| 39000
PEMOHTHBIX MaITuH 2808
g | Mammicr 26 40 000,00 104000
Oynbao03epa ' 32448
4 | BoguTenb KpaHa 3 30 000,00 78000 2808
Crnecapsp 1o peMm.
5 obopy. 2 25 000,00 65000 1560
6 | ['a3oanekTpocBapImuK 3 21 000,00 54600 1966
7 | 3aTo4HUK 1 15 000,00 39000 468
8 | Jlabopant OTK 2 12 000,00 31200 749
DnekTpocnecaps Mo
9 pew. JIOTI 12 21 000,00 54600 7862
DJeKTpociecaph Mo
10 pew. TIC 3 21 000,00 54600 1966
1q | Mammmmer 1 25 000,00 65000
KOMITPECCOPHOM 780
12 | Ky3znen 1 45 000,00 117000 1404
13 | Tokaps 1 20 000,00 52000 624
14 | ®pesepoBuik 1 31 000,00 80600 967
DJ1.ciecapb Mo peM.
15 0BOpy L0BaHIS 2 28 000,00 72800 1747
16 | AKyMyJSTOPIINK 1 25 000,00 65000 780
17 | 3ampaBmuk 2 22 000,00 57200 1373
18 | PaGouwnii cknana 1 21 500,00 55900 671
19 | Kouerap 8 30 000,00 78000 7488
20 | BecoBmuk 24 24 000,00 62400 17971
Bcero 101 1277900 87064
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Ta6muma 8.15 — CBojHas cMeTa 3aTpart 1Mo COACPKaHMIO U AKCIUTyaTalui 000PY1I0BaHUS

HaumeHnoBaHue 3716 MEHTOB Cymma, ThIC. pyo
AMoOpTH3aIus MaliuH U 000py10BaHHS 5 446,58
Dkcrutyaranusi 000py10BaHUs 4 243,85
OcHOBHas ¥ JIOTIOJTHATEIbHAS 3apab0OTHAS IJ1aTa 87 063.60
pabouunx
OTuncieHus Ha COIMaIbHbIC HY)KHBI 26 119,08
Texymmii peMOHT 000pYyAOBaHUS 8 487,70
[Ipoune pacxosr 3 156,57

Hroro: 134 517,37
Tabnuua 8.16 — CmeTa 11eX0BbIX pacXxo10B
HaumenoBanue mokasarens Cymma, THIC. pyO
3apa0oTHas 11aTa IeX0BOro mepcoHana 31 115,70
OTuncieHus Ha COLMaIbHbIC HYKHbI 8 090,08
OxpaHa Tpy/ia U TeXHHKa O€301MaCHOCTH 4 989,21
ConeprxaHue 3JaHUN U COOPYKEHUMN 482,21
Texynui peMOHT 3JaHUI U COOPYKEHUMN 964,42
AMopTu3aiys 37aHui, COOPYKEHUI U 453475
TOPHO-KAMHUTAJIBHBIX PabOT
Kanmnenspckue u moutoBo-renerpadHbic 44,00
pacxoibl
Hroro: 50 220,37
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Ta6numa 8.17 — CBojHAas KaabKYJISALHSA ce0eCTOMMOCTH 1M3 BCKPBIIITHBIX MOPOJ

[Tpomeccrl paboT, ThIC. PYO. Hal
Cymma, 3
Crarbu pacxoja TEIC Y6 M,
OkckaBans | TpaHCIOpTHpOBaHKHE+OTBATIO00pa30OBaHUE ' pyo
BcnomorarenbHble
Matepraibl Ha 4174,4 127488,0 131662,4| 9,9
TEXHOJOTHYECKHUE
LU
DOHeprus Ha
TEXHOJOTHYECKUE 173021,2 34326,8 207348,0| 15,6
LU
OcHoBHast 3apaboTHas
foiata 73793,8 60446,1 134239,9| 10,1
MIPOU3BO/ICTBEHHBIX
pabounx
JlonoaHuTEeIbHAS
3apabotHas Iuiata 1903,4 5021,7 6925,1 | 0,5
IIPOU3BOJICTBEHHBIX
pabouunx
Orancienus xa 19681,3 17021,6 36702,9 | 2,8
COIIMAIIbHBIC HYXIbI
AMopTHu3anus 18150,0 70730,0 88880,0| 6,7
Pacxonp! Ha
CoJICpKaHUE U 269898 | 2.0
JKCIUTyaTaluio ' ’
OCHOBHBIX CPE/ICTB
LlexoBbIe pacxo/ibl 10076,3| 0,8
Kappepnas 642 48 4
ce0eCTOUMOCTD 824,42 !
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Ta6nuna 8.18 — CBojiHAas KaIbKYJISALMSA ce0eCTOMMOCTH J00bIuu 1 T yriis

Cymma, ThIC.

[Iporneccrl paboT, ThIC. PyO. Ha It, py0
C pyo
TaThbM pacxoja
DkckaBarys | TpaHCIIOPTUPOBAHKE
BcromorarenbHbie
Marepuaibl Ha 5431,8 43432,8 48 864,60 12,22
TEXHOJIOTUYCCKUC 1ICIIN
JHEprHsl Ha 249661,4 34326,8 283 988,24 71,00
TEXHOJIOTHYECKHE LIETH
OcroBna 3apaboTHat IATa | g/ 603 o 128251,2 212 854,52 53,21
IPOM3BOJICTBEHHBIX PabOYUX
JlononHurenbHast 3apaboTHas
Tj1aTa MPOU3BOJICTBEHHBIX 2182,2 6770,6 8 952,86 2,24
pabounx
OTHHCICHIA HA COMKABHEIE | 5635 7 40506,6 66 542,21 16,64
HYXJIbI
AMopTu3anus 27940,0 108075,0 136 015,00 34,00
Pacxo/pl Ha CoJIEpIKAHUE U
AKCIUTyaTaI[MI0 OCHOBHBIX 134 517,37 33,63
CpencTB
Hanor na Heapa 96 000,00 24,00
L{exoBbIe pacxomsl 50 220,37 12,56
Kaprepuas cebecTonMocTs | g5, 4 361363,0 1037 955,18| 259,49
JI00BIYU

8.4 Kommepueckasi 3¢ PeKTUBHOCTD HHBECTUIIHOHHOTO MPOEKTA

Kommepueckyto 3¢ peKkTUBHOCTD, TO €CTh (PHAHCOBOE 0OOCHOBAHUE MTPOEKTA, OII-

PENENSAIOT COOTHOLIEHNEM (DMHAHCOBBIX 3aTPAT U PE3y/bTaTOB, 00ECIIEUNBAIOIINX

TpeOyeMy10 HOpMY AOXOJIHOCTH.

Kommepueckyto 3 PeKTUBHOCTD paCCUMTHIBAIOT KaK JIJIsl IPOEKTA B LIEJIOM, TaK U

JUISL OTZICJIBHBIX YYaCTHUKOB C YYETOM WX BKJIaJIOB. [Ipu 5TOM B kauecTBe 3pdhexTa Ha t-

oM mare (3;) BBICTYNAeT NOTOK peabHbIX ACHET

HpI/I OCYHCCTBJICHHUHU ITPOCKTA BBIACIIAIOT TPpU BUA ACATCIbHOCTH!

WHBECTHUIIMOHHYIO, ONIEPAllMOHHYIO0 U (PUHAHCOBYIO. B paMkax Ka)kJ10ro Buaa
nesaTebHOCTH poucxoauT nputok I1i(t) u orrok Oj(t) aeHexHbIX cpeact. OO03HAYAIOT
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pa3HoCcTh Mexay HuMH yepe3 D;(t)
,(0) = 11,0 - 0,0, (8.15)

[ToTokom peanbHbIX AeHer D(t) HA3bIBAIOT PA3HOCTh MEXKY MPUTOKOM U OTTOKOM
JICHEKHBIX CPEJICTB OT MHBECTUIIMOHHOM U OTIEPAIITMOHHOMN ACSATEIBHOCTU B KOXKIIOM
NEePHUOJIE OCYIIECTBICHUS IPOEKTa

@(t) =[11,(t) - O,(1) ]+ [17,(t) - 0,(t) | = @, (1) - D, (1), (8.16)

Tekymiee canpa0 peadbHBIX ACHET b(t) Ha3bIBAIOT Pa3HOCTh MEXKTYy IIPUTOKOM U
OTTOKOM JICHEKHBIX CPEJICTB OT BCEX TPEX BUIOB JICATCILHOCTH Ha KaXKJIOM ITIare
pacdeta. OCHOBHBIE COCTABIISIFOIIUE TIOTOKA U CajIbJ0 PCAIBHBIX JICHET IIPEICTABIICHbI B
TaOJINIIaX.

8.4.1 Iloka3zaTenu 3(p(peKTUBHOCTH MHBECTUIHOHHOTO MPOEKTA

YucTelii AUCKOHTUPOBaHHBIN qoxoa (Y1) onmpenensioT Kak CyMMy TEKYIIHX
7 (}exToB 3a BeCh pacUETHBIN MEPUO/I, TPUBEACHHYIO K HAYAJIbHOMY IIIary, WJx KaK
IIPEBBILICHUE HHTETPAIBHBIX PE3YJIbTATOB HAJl UHTETPAIIBHBIMU 3aTPATAMMU.

Ecnu B TeueHnn pac4eTHOrO Mepuo/ia He MPOUCXOAUT UHPIAIIMOHHOTO U3MEHEHUS
IIEH WJIK pacyeT MPOU3BOJIAT B 0a30BbIX LIeHaX, TO BenuuuHy YJI/] ansa noctostHHOM
HOPMBI IUCKOHTA BBIYUCIISIOT MO popMyrie
u 1

D =4 =Y (R, -3,)

e (8.17)

rae Ry — pe3ynbrarhl, JocTUraeMBbIe Ha t-OM IIIare pacyera;
3¢ — 3aTparbl, OCYUIECTBISIEMbIE HA TOM K€ I1are;

Ecnu Y11 vHBECTULIMOHHOTO MPOEKTA MOJIOKUTENEH, TPOEKT CYUTAIOT
3¢ pexTuBHBIM (TIpU JAHHON HOPME AUCKOHTA) U PACCMATPUBAIOT BOIIPOC O €ro
MIPUHATHH.

Ha npakTuke 4acTo ucnosib3yroT MOAUMUIIMPOBAHHYIO (POPMYITY JJis OnpeAeeHuUs
Y /1. s sToro u3 cocraBa 3; HCKIIOYAIOT KaIIMTAJIbLHBIC BIIOKCHHUSI 1 0003HAYAIOT
yepes: K — kanuranoBnoxenus Ha t-oMm mare, K — cyMMa JMCKOHTUPOBAHHBIX
KanuTaJa0BIOKCHUH.
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Ta6nuna 8.19 — IloTok peasbHBIX JeHET OT UHBECTUIIMOHHON JIEATEIbBHOCTH, MIIH.PYO.

Hamvenopanme 3HAueHNd IOKA3ATeNd II0 ToJaM, MIH.pYO
ToKa3aTens | 2 9 10
['opHO-KammTanHEe | 3 | -15.3
paboTHl I 00
3aHuA | 3| 458
COOPYKEHH] I 00 50,7
Marmuss 1 3] -2103.4
odopyrosamme  |II| 0.0 2282.8
Hemareprampipe |3 | -0.3
AKTHBEL Iy 00 0.0
Hroro: nokenua B | 3 | -2164.8
ocHoBHoflt kKammrat |[I1| 0.0 23335
TIpupocr 3] 2165 | 2165 | 2165 | -2165 | 2165 | -2165 | -2165 | 2165 | -2165 | -216.5
QOOPOTHOTO 0 | 00 | 00 0.0 0.0
KallHTala o
Boero HEBeCTHITL 25978 | 2165 | 2165 | 2165 | 2165 | -216,5 | -216,5 | 2165 | 2165 | 2117.0
Cobcteemmeit | 3| -2165 | -2165 | -2165 | -216.5 | 2165 | 2165 | -216,5 | -216.5 | -216.5
000pOTHEIH KarmTan | I1
Ta6muna 8.20 — IToTok peabHBIX JIEHET OT ONEPaMOHHON A TeIbHOCTH
Haumexosasme Ha4eHIA NOKASATENA N0 FOgaM, MITH. pyo. Beers
noKasaTens 0 1 ? 3 4 5 6 8 9 10
OBbeH Moz 40000] 40000| 40000] 40000| 40000] 40000] 40000] 40000] 40000] 40000
Lewa, pyo 600  6720] 76|  8430|  OM1| 10574 11843] 13%4| 14%6] 16638
Bupyuka 2400] 26830 30106] 33718 37764| 42206] 47312 53056 59423] G66%4| 421170
B”epeah”o”)‘i;”b"““%'e 20| 06| 93| 012|133 1269 1421 12| 1783 1997| 12835
Mepewertbe sarpamsl | 5190|  5190]  5190]  5190]  5190] 5190] 590, 590,  5190]  5190] 51893
Moctomwwe samats | 5190|3753 3753|3153  a%53|  753|  353]  o153]  5167]  5167] 41794
AMOpTIHSALIA IAcH A Y Y o1 | 2 am| 2l 2| ¢
COOpYHEHH
Auoprieall 6| 1146| 14146| 14146  146| 14146| 14146 14146 11317
000pyJ0BaHNA
Amopruzaius
HeMAaTEpUATbHEIX 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 03
aKkTUBOB
TPOLIEHTH 10 KDEUTAM M6 36 40 346 346 340 346 340 00 00 271
”p”ﬁ"'H“azﬂr‘;:“‘”eTa 19557 | 16060| 20283| 24004| 28171| 32839| 38067 4322 50826 58171| 325801
Hartory 1 cBops ug7|  505| e8| &3]  ose4| 11121] 12841 14768 17031] 10448] 110375
”poe””pggf;” WERI 0| t1066| 1305| 15791|  18s87| 2719|2526 20154 33796| 38723| 215426
NiopTam cen | 37| W37| 37| W71 7| 1| 1| 17 22 22 111
UCTHIA MpUTOK
OnepaLlOHHO/ 007| 12503| 14732| 1728| 20024| 23156| 26663 30501| 3318 38745 226067
JIEATENEHOCTU
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Tabmuua 8.21 — Yucrast ITMKBUIALIMOHHAS CTOUMOCTE OOBEKTA

HaumenoBanue Hemarepuansubie 3maHudg u Mamuns! u Beero
oKasareiist aKTUBEI COOPYKEHHUS obopynoBaHue
PreiHOYHAS CTOMMOCTH 0,00 52,30 2 354,38 2 406,68
3arpatbl 0,30 45,79 2 103,45 2 149,54
Haumncieno
0,30 2,21 141,46 143,97
aMOpTH3aIUN
banancoBas cTouMOCTE
0,00 43,59 1 961,98 2 005,57
Ha T-oM m1are
3aTparhl O JTUKBUIAITUN 0,00 2,09 94,18 96,27
0XO0J] OT IIPUPOCTa
Jloxoz ot npup 0,00 8,72 392,40 401,11
CTOMMOCTH
OnepaimoHHbIN J0XO0/T 0,00 6,62 298,22 304,85
Hamnoru 0,00 1,59 71,57 73,16
Yucras
JIMKBUJALIMOHHAS 0,00 50,71 2 282,81 2 333,52
CTOMMOCTBH
Tabnuua 8.22 — [ToTok peasbHbIX JIeHET 0T (PMHAHCOBOM JAESATEIHHOCTU
3HaueHue mokaszaTelis Mo maram, MIH.pyo.
HaumenoBanue
I1OKa3aTciiAd
0 1 2 4 6 8 9 10
CoOCTBEHHEIH 2 507,79
Kaliuraja
Kpa;;g;ﬁi;m’le 216,48| 216,48| 216,48| 216,48 216,48| 216,48| 216,48| 216,48| 216,48| 216,48
Honrocpoynslie
KPEIUTHI
Iloramenue 3 - - - - - - - - - -
3aJI0JDKHOCTEH 216,48| 216,48| 216,48| 216,48| 216,48| 216,48| 216,48| 216,48| 216,48| 216,48
Bt 3| -77,47| -77,47| -77,47| -717,47| -717,47| -77,47| -77,47| -71,47| -77,47| -77,47
JIUBHJICHIOB
CAJILJIO )
(huHAHCOBOM 520 32 717,47 -77,47| -77,47| -77,47| -77,47| -77,47| -77,47| -77,47| -77,47
eI TCIILHOCTHU !
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Ta6muna 8.23 -3¢ pekTMBHOCTh MHBECTUIIMOHHOTO MPOEKTa

) 3 E5ETETA 10 TOTEN ACSETa, WIEQYS.
iﬁ- T — 0 ‘ : ‘ 2 ‘ Hﬁ‘legﬂﬁ[ HDI\EJ&TE?IHU T\DJ&\II;&C‘IET&_ \ﬂHﬁ 0 ‘ 8 ‘ ; ‘ - Beero
Kovvepueckas >pexrupaocts. OBmuii H0ToK pea;TbHbIX JeHer 0T HEBECTHIHORHOTO IPOEKTa
TloTok pEEﬂBHB]X TIEHET 0T
U mmecmmomoi | 29779| 21648| 1648|1648 1648|1648 21648 21648| 21648| 21648 454613
IeATETRHOCTH
HCTEIH MPHIOK 0T
) | onepammomzo 05070| 125029 | 147318 | 172282 | 200241 | 231555 266627 305908 | 338181 | 387454| 2269665
JeATETBRHOCTH
y | Cmptmmk o0 el gl sl ma| me| ma| ma| el el ims
JeATETRHOCTH
4 Te"mee“;‘;;j:pem’“ 81320 | 95634| 117923| 142886 170846 | 200160| 237232| 276513 | 308785 358059| 1997360
g | CABROBOLRER \ )| yeoosel sosrs | 4437es| 614611 | 816771 | 1054003 | 1330525 | 1639301 | 1412082 | 7881
IJEE..IBHBD& JEHET
YucThil JHCKORTHPOBARHII 10X07
g | Nolpme | 10| 089 00| 07t 0s4| 057 045|  0d0| 03
,:[HCI\DHMIJOBEHHF[
[IpHBe ¢RI NOTOK
7| PABEREEIOT ) srio) 91648 | 1267|  A1TI9) S| 55| 340 94| 8659 7% 3TN
HHESCTHIHOHAOH
JRATETRHOCTH
[TpHBe e R YHCTB
§ | morororonepammomsoR | 106478 | 125029 | 131L13| 137825 | L42071| 148195 | 151976 | 137639 | 135272 | 130484 1355204
JEATETRHOCTH
g | TPmORCEEIONK o0 | e | 1neds| 120507 | 126801 ] 13840 | 139638 | 12907 | 126653 | 1316%0| 96ean
IJEEJBHBE& JIEHEr
HakomneAmsii
10| mmelemsiinons | -153301| 49920| 61906| 182433 309234 | 443574 | S822| T11129| 837742 | 969432
peatasix Jeer (471)
qp | OO OOy g | om | oo | oo | oo | o | 000 | o
KalHTaTbHEX SE.TIJE.T
HH7eKe J0X0THOCTH
12\ VHzexc ZoxoTHOCTH \ \ 151
K:ZKt' -,
<  (1+E)
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qﬂﬂ:g(Rt—ﬁ)-ﬁ—K, (8.24)

rac 3:’ - 3aTpaThbl HA t-oMm 1iare IIpHu YCJIOBHH, YTO B HUX HC BXOIAT

KaIIMTAJIOBJIOZKCHUI,

R, —3; - YUCTHIN IPUTOK OT ONEPALIMOHHON IEATEIILHOCTH Ha t-OM I1are.

Nunexc noxognoctu (MJ1) npencrapisieT coO0i OTHOIIIEHUE CyMMBI ITPUBEICHHBIX
3(PEKTOB K BEIMUUHE MPUBEIACHHBIX KAITUTAIOBIIOKEHUMN:

M- YR -3) (8.25)

1
K % @+E)"
Ecmu UJI>1, npoekt adpdextuBen, ecnu NJI<1 — He 3¢ dexTrBeH.

CpOK OKyITaeMOCTH — MEPUOJT, U3MEPSIEMBI B MECSIAaX, KBAPTAJIAX WM IOJax,
HA4YMHAas C KOTOPOTro, IEPBOHAYAIBHBIC BIOKECHUS U IPYTUE 3aTPAThI, CBSI3aHHBIC C
MHBECTUIMOHHBIM IIPOEKTOM, OKPBIBAIOTCS CYMMAapPHBIMU PE3YJIbTATAMU €TI0
OCYILIECTBJICHUS.

[TonoxurenbHoe canbao YJ1/] maeT cpok oKynaeMoCcTh OOIIUX KalUTAIbHBIX
BIIOKEeHUU. Pe3ynbTaThl pacuera 3pheKTUBHOCTU HMHBECTUIIMOHHOTO MPOEKTa
npeAcTaBIeHbl B Tabuie 8.25

8.5 TexHUKO-IKOHOMHYECKHE MTOKA3ATE/IM KAa4eCTBA MPOEKTa

O (HEeKTUBHOCTH MPOEKTA B LIEJIOM OMPEACIISIETCS 110 CUCTEME MOoKa3aTee,
BKJIFOUAIOIINX B c€0s1 00beM MPOU3BOACTBA, KOJIMYECTBO PEAIM30BAHHON MPOTYKIIUH,
MpUObLIb, PEHTA0EIBbHOCTh MPOU3BOJCTBA U T.II.

banancoBas npuObLIb:

Mg = (L1 - C,) - A, = (600 — 259,49) - 4000 = 1362,04, m1H.py6  (8.26)
rine L[ — onToBas peiHOYHAS 1ieHa 32 | T pyasl;

C, - monHas ce0ecToMMOCTb 1 T peanr3yeMoi NPOAyKIHUH;

A, - rof0BOM 00bEM peaTN30BaHHOMN IPOAYKIHH, T.

PenTabenbHOCTh TOPHOTO MIPEANPUSATHS ONIpeesseTcs mno Gpopmyiie:

_ g
(P,+Co)

100 = ——>22 __ — 50,9 (8.27)

T (2259,764+451,95)
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rae /1, - nnata 3a OCHOBHbIE IPOU3BOACTBEHHBIE (DOH/IBI U HOPMHUPYEMBIE
000poTHBIE (GOHABI (HAJIOT HA UMYIIIECTBO);

@, - cpeHEroJ0Basi CTOMMOCTh OCHOBHBIX TIPOU3BOICTBEHHBIX (DOH/IOB;

Co - cpegHerooBasi CTOMMOCTh HOPMUPYEMBIX 0OOPOTHBIX CPEICTB.

[Tokazatenb GpoHIOOTIAYM ONIpeAesIeTcs o hopmyIie

fo =" = S = 1,1 pybipy6, (8.28)
Tabmuua 8.24 — TeXHUKO-2KOHOMHUYECKHE MOKa3aTean
HaunmenoBanue noka3zarens [To ananory [To nmpoekty
["omoBast MpOM3BOAUTEIBHOCTE:
- [0 BCKPBIIIIE, ThIC. M° 13 280 13 280
- 110 JOOBIYE, THIC. T 4 000 4 000
Koadduruent Bekpepimm, MO/T 3,32 3,32
['omoBo#i 00BEM peann30BaHHON TMPOILYKIIMH, MITH.pyO 2 400 2 400
CebecTouMOCTb I1.1., pyo/T 276,85 259,49
CebecTOMMOCTh BCKPHIIIIH, py6/M3 52,79 48,41
AMopTH3a1us BCEro ,MIH.pYO. 162,23 143,70
B T.4.0cHOBHBIE CpecTBa
3/IaHUS U COOPYKEHUS 2,21 2,21
MaIIfHbI, 000pyI0BaHUE 160,00 141,46
HemarepuanbHble akTUBBI, THIC.pYO. 300 300
[Tpu6bLIb GamaHcoBasi, MIH.pYO. 1 292,62 1 362,04
Hamnor Ha npu6bu1H, MITH.pYO 258,52 272,41
EJ}:;I?)I;;L OCTaIOIIASICS B PACTIOPSHKEHUU TPEIITPUATHSA, 1 034,10 1 089,64
PenrabensHoCTh, % 44 57 50
®donmooTmaua, pyo./pyo. 1,00 11
Cpok OKyIaeMOoCTH KalUTalIbHBIX 3aTpaT, JIET 2,34 1,90
YHCTHIN TUCKOHTHPOBAHHBIN JOXOI, MIIH.pYO 8 770,82 9 694,32
NHpexc 1oxomHocT 1,94 2,51
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3AK/IIOYEHUE

B manHOM AMTUIOMHOM TPOEKTE PacCCMOTPEHA pa3padOTKa OTKPHITHIM CIIOCOOOM
OypoyroiabHOTO MecTopoxaeHus «HazapoBckuii».

B reonornueckoi 4acTu NpUBEAECHO OITMCAHNUE YTOJIBHOTO MECTOPOKICHHUS,
NIPEICTaBICHbI OCHOBHBIE XapaKTEPUCTUKH OypOTo YIiisd, MOP(HOIOTHUECKUN COCTaB,
3amacsel yIuis.

B cnienmanbHO# yacTu npoekTa Obuia 000CHOBaHA TEXHOJIOTHUS OTPAOOTKH
BCKPBIIIHBIX YCTYIOB, CTPYKTYpa KOMIUICKCHON MEXaHU3aIluH, TPOU3BEICHBI PACUETHI
IPOM3BOICTBEHHBIX MPOIECCOB.

B paznene «OnekTpocHaOKeHNE)» MPOU3BENEH PacyeT dIeKTPOoOOOpYyI0BaHHS Ha
paspese.

B paznene «CtanmoHapHble MAllIMHbI M YCTAHOBKW» BBIOpaH U pacCYUTaH COCO0
BOJIOOTJINBA.

B paznene «be3onacHOCTb )KU3HEACSITENBHOCTH» PACCMOTPEHBI BOITPOCHI OXPaHbI
TPy, )KU3HEAEATEIbHOCTH Pad0OYuX.

B 3KOHOMMYECKOU 4acTH MPOEKTa MPOU3BE/ICH aHAIIN3 U PACUET XO3SIMCTBEHHOU
JEATEIIbHOCTH MPENPUATHS, paCCUMTaHa CEOECTOMMOCTD | TOHHBI MOJIE3HOTO
HCKOIAeMOT0 U Ce0ECTOMMOCTD BCKPBIIITHBIX PA0OT C BBIXOJ0M Ha YKOHOMHYECKYIO
3¢ PEKTUBHOCTH ITPOCKTA.

Takum 00pa3om, 1Mo pe3ysbTaTaM TEXHUKO-IKOHOMHUYECKUX IMOKa3aTesIe Mbl Jenaem

BBIBO/J, YTO IIPUMCHCHHUC HHKJ’IH‘-IHO-HOTO‘-IHOﬁ TEXHOJIOTHMH HanOojee dJKOHOMUYECKH

BbITOIHEE U P dEeKTHUBHEE TPUMEHSTH Ha pa3pese «Hazaposckuii». 13 ee mpenmyiecTs

MOJKHO BBIACINTL. HU3KYIO CC6GCTOI/IMOCTI>, 6OJ'II>HIYIO MAaHCBPCHHOCTDB, BEICOKYIO
IMPOU3BOAUTCIBHOCTD.
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[Ipunoxenue 1

Tabnuma 3.4 — Hapactaromuii 00beM BCKpBIIIHBIX opo U [TH 11st 3anagHo-BOCTOUHOTO

HampaBJICHHUS.
MommHoCTb Morocts  (O6bem ITH, Ob6beMm Hapacraromuii Hapacraromuii
Otan | yrojibHOTO BCKphbIlK, | oObeM I1U, Thic. | 00BEM BCKpBIIIH,
mIacra, M BCKPBILIH, M Tec. T THIC. M° T THIC. M°

1 14 74,8 1674,00 | 5950,00 1674,00 5950,00

2 14 72 1736,00 | 7200,00 3400,00 13150,00

3 14 69 1736,00 | 6900,00 5126,00 18550,00

4 14,1 68,8 1748,40 | 6880,00 6864,40 25280,00

5 14,1 69 1748,40 | 6900,00 8602,80 32030,00
6 14 71 1736,00 | 7100,00 10328,80 38980,00
7 14 72 1736,00 | 7200,00 12054,80 46030,00
8 14 73 1736,00 | 7300,00 13783,80 53180,00
9 14 75 1736,00 | 7500,00 15512,80 60530,00
10 13,5 75,5 1674,00 | 7550,00 17179,80 67930,00
11 13 75 1612,00 | 7500,00 18784,80 75280,00
12 13 75 1612,00 | 7500,00 20389,80 82630,00
13 13 75 1612,00 | 7500,00 21994,80 89980,00
14 13 75 1612,00 | 7500,00 23599,80 97330,00
15 13 75 1612,00 | 7500,00 25204,80 104680,00
16 13 75 1612,00 | 7500,00 26809,80 112030,00
17 13 72 1612,00 | 7200,00 28414,80 117730,00
18 13 70 1612,00 | 7000,00 30019,80 123230,00
19 13 66 1612,00 | 6600,00 31624,80 128330,00
20 13 62 1612,00 | 6200,00 33256,80 133030,00
21 13 60 1612,00 | 6000,00 34888,80 137530,00
22 12,9 57 1599,60 | 5700,00 36513,40 141730,00
23 12 57,6 1488,00 | 5760,00 38026,40 145990,00
24 12 56 1488,00 | 5600,00 39539,40 150390,00
25 12 55 1488,00 | 5500,00 41027,40 154390,00
26 12 55 1488,00 | 5500,00 42515,40 158390,00
27 12 53 1488,00 | 5300,00 44003,40 160490,00
28 12 51 1488,00 | 5100,00 45501,40 162390,00
29 12,3 49 1525,20 | 4900,00 47036,60 164090,00
30 12,5 48 1550,00 | 4800,00 48606,60 165690,00
31 12,1 47 1500,40 | 4700,00 50147,00 167190,00
32 12,4 46,4 1537,60 | 4640,00 53180,64 168830,00
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Tabnuma 3.5 — Hapactarommii 06beM BCKpBIIHBIX Topo U [1H 111 ceBepo-10kHOTO

HampaBJICHHUS.
Mouocts Momnocts  |[O6beMm I1H, Obnem Hapacraromuii Hapacraiouui
DTar | yroJibHOTo BCKPBIIIIH, 00BEM BCKPBIIIIH,
BCKPBIIIIH, M TBIC. T 3 oowem I1H, 3
miacra, M TBIC. M ThIC. T TBIC. M

1 13 45 1674,00 | 5950,00 1674,00 5950,00
2 12,9 52,2 1599,60 | 5220,00 3273,60 11170,00
3 13,3 54,1 1649,20 | 5410,00 4922,80 16580,00
4 13,5 56 1674,00 | 5600,00 6296,80 22180,00
5 12,3 56 1525,20 | 5600,00 7822,00 27780,00
6 12 57 1488,00 | 5700,00 9310,00 33480,00
7 11,6 57,5 1438,40 | 5750,00 10748,40 39230,00
8 11,9 58 1475,60 | 5800,00 12224,00 45030,00
9 12 59 1488,00 | 5900,00 13712,00 50955,00
10 11,5 61,1 1426,00 | 6110,00 15138,00 57065,00
11 11,4 63 1413,60 | 6300,00 16551,60 63365,00
12 12 63 1488,00 | 6300,00 18039,60 69665,00
13 12 63 1488,00 | 6300,00 19527,60 75965,00
14 12 63,2 1488,00 | 6320,00 21015,60 82285,00
15 11,5 64 1426,00 | 6400,00 22441,60 88685,00
16 11 61 1364,00 | 6100,00 23805,60 94785,00
17 11 60 1364,00 | 6000,00 25169,60 100690,00
18 10,5 62 1302,00 | 6200,00 26471,60 106335,00
19 10 61,8 1240,00 | 6180,00 27911,60 111960,00
20 10,5 60 1302,00 | 6000,00 29213,60 117405,00
21 12,5 57 1550,00 | 5700,00 30763,60 122550,00
22 12,8 57 1587,20 | 5700,00 32350,80 127695,00
23 13 56 1612,00 | 5600,00 33962,80 132740,00
24 14 55,2 1736,00 | 5520,00 35698,80 137705,00
25 14 55 1736,00 | 5500,00 37634,80 142650,00
26 14 57,5 1736,00 | 5750,00 39370,80 147845,00
27 14 57,5 1736,00 | 5750,00 41106,80 152040,00
28 14 57 1736,00 | 5700,00 42842,80 156185,00
29 13 55 1612,00 | 5500,00 44674,80 159830,00
30 13 52 1612,00 | 5200,00 46636,80 162730,00
31 14,5 47 1798,00 | 4700,00 48854,80 164430,00
32 16 42 1984,00 | 4200,00 53180,64 168830,00
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Ta6mumna 3.6 — Hapacraromumii o00beM BCKpbIIIHBIX 1opo u [T1 nmns I'-o6pa3Horo

HaIIpaBJICHUAI.
MOIIHOCTH 0O6BeM Hapacrarommit Hapacrarouuii
Oran | yroipHOTO BI\C/II?;E;?;T; 06;’;1: I;IH’ BCKPBILIL, obwem 111, o0beM BCKpLILIH,
miaacTa, M ’ ' TBIC. M TBIC. T TBIC. M
1 13,5 59,5 1674,00 5950,00 1674,00 5950,00
2 13,7 61,5 1698,80 6150,00 3372,80 12100,00
3 13,8 61 1711,20 6100,00 5084,00 18200,00
4 13,5 62 1674,00 6200,00 6758,00 24400,00
5 13,6 60 1686,40 6000,00 8444,40 30400,00
6 13 60 1612,00 6000,00 10056,40 36400,00
7 13 60,6 1612,00 6060,00 11668,40 42460,00
8 13,1 61,6 1624,40 6160,00 13292,80 48620,00
9 13,5 62,7 1674,00 6270,00 14966,80 54890,00
10 13,5 63 1674,00 6300,00 16640,80 61190,00
11 14 65 1736,00 6500,00 18376,80 67690,00
12 13,5 65,5 1674,00 6550,00 20050,80 74240,00
13 13,6 64,7 1686,40 6470,00 21737,20 80710,00
14 13,6 66,3 1686,40 6630,00 23423,60 87340,00
15 13,5 60,5 1674,00 6050,00 25097,60 93390,00
16 13,3 56,6 1649,20 5660,00 26746,80 99050,00
17 13 57 1612,00 5700,00 28358,80 104750,00
18 13,3 55 1649,20 5500,00 30008,00 110250,00
19 13 52,5 1612,00 5250,00 31620,00 115500,00
20 13,5 53,6 1674,00 5360,00 33294,00 120860,00
21 14,4 52 1785,60 5200,00 35079,60 126060,00
22 15 50 1860,00 5000,00 36919,60 131060,00
23 15 47 1860,00 | 4700,00 38759,60 135760,00
24 14 45,2 1736,00 | 4520,00 40475,60 140280,00
25 14 47,5 1736,00 | 4750,00 42191,60 145030,00
26 15,2 40 1884,80 | 4000,00 44056,40 149030,00
27 16 38 1984,00 3800,00 46020,40 152830,00
28 15,5 38 1922,00 3800,00 47922,40 156630,00
29 15,5 33 1922,00 3300,00 49644,40 159930,00
30 16 30 1984,00 3000,00 51428,40 162930,00
31 16 29 1984,00 2900,00 53012,40 165530,00
32 16 30 1984,00 3000,00 53180,64 168830,00
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