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BBEJEHHUE

Hacrosmmue  MeToauyeckue yKasaHHs  ABISIOTCS  MPHUJIOXEHHEM K  HOpMam
texHosoruueckoro npoektuposanus (HTIT) u npennasnavens! id pa3paboTKM NPOEKTHOM
JOKYMEHTALIMM Ha CTPOMTENLCTBO, PEKOHCTPYKLHIO M TEXHHYECKOE IIEPEBOOPYKEHHE
rOpHOAOOBIBAIOLIMX TPEANPUATHI, 3KCIUTyaTHPYIOIIMX TOA3EMHBIX CIMOCOOOM pyaHbIe
MECTOPOXXACHHUS YEPHBIX H IIBETHBIX METAJIIOB.

Ilpu paspaborke Vkaszanui OBUIH y4YTeHBl MHOCIEAHHE OOCTHXKEHHS HAYKH H
HH)KEHEPHOM TMpPaKTUKH B 0OO0NAacTH METOHOJOTHH TOPHOIO IPOEKTHPOBAHHSA, a TaKke
nepesoBO OMBIT BelEHHs paGoT Ha JIYYIIHX OTEUECTBEHHBIX H 3apyOeXHBIX PyJHHUKaX.

MeTtoanueckue yKazaHHs AOJKHB! HCTOJIb30BAaTHCS MPOEKTHPOBIIMKAMH COBMECTHO C

HOpMaTHBHBIMU TpeGoBaHHAMH, puBeacHHbIMH B HTTL
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1. TEOJIOTMYECKOE OBOCHOBAHME IMTPOEKTHBIX PELIEHUI

1.1. O6mue nmoJioxkenus

B npoexktHeix Marepuanax pasgen “Teomornueckoe 00OCHOBaHME IPOEKTHBIX
peleHuit” TomKeH OBITh IPEJCTaBIIEH TPEMS caMOCTOATENIbHBIMH noJpasaenamu: “I'eonoro-
NPOMBILIIEHHAsT XapaKTEepPUCTHKa MECTOpoxJeHHs , “I'maporeosormuyeckoe 0OOCHOBaHHE
NpoeKTa OCyIIeHHS MecTopokaeHHs” M “I'eonorndeckoe 0OOCHOBaHHME MEPOIPHIATHH IO
OXpaHe NPUPOTHOH Cpelbl”.

[Moapa3znen “T'eonoro-npoMblliieHHas XapaKTEPUCTHKA MECTOPOXIAEHUS® JOJDKEH
BKJIIOYATh CIIEAYIOLINE IJIaBbl:

1. O61ue cBegeHHUA O MECTOPOKICHHH.

2. Crenenb pa3BeNaHHOCTH M MOATOTOBJIEHHOCTH 3alacoB MECTOPOXKIEHUS A
MIPOMBIIIIIEHHOTO OCBOEHUS.

3. 'eonoruyeckoe cTpoeHHe MECTOPOXK/IEHHS B XapaKTEPHUCTHUKA PYIHBIX 3alexeit.

4. Tuaporeonoruyeckue W MHXEHEPHO-TEOJOTHYECKME  YCIIOBUS  pa3paboOTKu
MECTOPOXIAECHMS.

5. BellecTBeHHBIH COCTaB M TEXHOJIOTHYECKHE CBOWCTBA M0JIE3HOTO HCKOMAEMOro.

6. 3anace! 4 KauecTBO IOJIE3HOI0 UCKOMAaeMOro.

7. OxpaHa 1 pallMOHaJIbHOE UCNOJIb30BAHHE HEJP.

8. 'eonoropaseenoutbie paboThI.

Paspabotka nmnoppaszzmena mpoekta  “I'eonoro-mipoMsllUIEHHas — XapaKTepHCTHKa
MECTOPOXCHHS’ COCTOUT U3 CNEAYIOIIMX 3TaIOB;

cOOp UCXOHBIX JaHHBIX N1 IPOCKTHPOBAHHUS,

onpelereHe KayeCTBEHHON XapaKTePUCTUKH MOJIE3HOT0 HCKOTIAaeMOro,

NIOACYET 3al1acoB I10JIe3HOTO MCKOMAeMoro,

00OCHOBaHME METOAUKM U OOBEMOB reojoropasBefOYHBIX pabOT Ha CTaAugX

CTPOMTENBCTBA OA3EMHOTO PyJAHHKA H pa3paboTKi MECTOPOKICHHUS.
1.2. C6op u npoBepka KauecTBA HCXOAHBIX JAHHBIX
Ecnn MecTopoxieHue IeTabHO pa3BeRaHO M €Il He 3KCIUIyaTHPOBAJIOCH, a 110

BBIIOJIHCHHBIM Ha HEM I€O0JIOTOpa3sBCA0OYHBIM pa60TaM HMeeTCsl CBOIHBLIH eoNnorudecKuit

OTHET € NOACYETOM 3anacoB, YTBEPXKIACHHBIX FK3, C60p HCXOOHBIX TCOJIO'HYCCKHUX JaHHBIX
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CBOJMTCA K IOJNYYEHHIO 3TOr0 OTYETa, a Takxke mporokoia ['K3 co BceMH IPHIIOXKEHUSIMMU.
Ecnu MecTopoxxaeHue ellie pa3BeayeTCsl MIIH pa3BeAbIBAIOCH B HECKOJILKO 3TaloB, a CBOHBIH
OTYET HE COCTABIICH, HJH MECTOPOXICHME OKCIUTyaTHPYETCH, B 3THX Ciay4dasax c6op u
B3aUMOYBf3Ka HCXOJHBIX MATEpPUAIOB TMpeACTaBAsAioT Ooneinue TpyaHocTd. Korma
NPOEKTUPYETCA  paclIMpPeHHe WIM PEKOHCTPYKLHS pyAHHKAa Ha OKCIUIyaTHPYEMOM
MECTOPOXKACHHH, HCXOIHBIMH [JAHHBIMH JUIS [POEKTUPOBAHHS, IMOMHMO CBOAHOIO
TeOJIOTHYECKOI0 OTYETa N0 JIeTAIbHON pa3BeliKe, CNyXaT: reoJIoTH4YeCcKas U MapKLueiaepckas
JOKYMEHTAlMs 110 3KCIUTyaTalldiOHHOM pa3Benike, onpoOOBaHUIO, YYETy OBHUKEHHUS 3alacoB U
T.[., MapKIIEHIEPCKUe IUIaHbl, 0TOOpaXKaIoIIHe COCTOSHHE TOpHBIX paboT Ha JaTy Hadana
[IpOEKTHPOBAHHSA, IT€0JIOTHYECKHE TUIAHBI H pa3pe3bl, KOJOHKH CKBaXXWH, 3apHCOBKH, TaOIUIbI
OanaHca 3aracoB Ha COOTBETCTBYIONIYIO JAaTy M T.NI. YKa3aHHBIE MaTepualibl CO3HAlOTCH
OOBIYHO Ha NPOTSHKEHHWH OONIBIIOrO TNEpHOJa BPEMEHHM pPa3HbIMH HCIOTHUTENAMH H
HEOJHOKPAaTHO  MOMNOJHAKTCA, nepepabarpiBatorcs. lloatomy  B3auMoyBsizka  Bcex
reoJIOrHYeCKUX MaTepHaJIOB IIPH NPOSKTHPOBAHHH PACLIMPCHHSI H PEKOHCTPYKLHH TpeOyeT
0cob0ro BHUMaHMA.

B Tex HCKMIOYMTENBHBIX Cly4yadaX, Korga TIpU OPOEKTHPOBAHUM BO3HHKaeT
HEOOXOAMMOCThL [EpecMOTpa TOPHOTEXHMYECKUX IapaMeTpoB KOHIHULHI, MO KOTOPBIM
OpPOU3BOJUINCH OKOHTYPUBAHHE U TMOJACYET 3anacoB MECTOPOKIAEHUS, B HCXOJHBIE
MaTepualnbl BHOCATCS HeOOXOAMMble M3MEHEHHs Ha HadallbHOHM CTaJUM NPOEKTHPOBAHUS.
Ecmu 3TH n3MeHeHHs CylecTBEHHE], TO OHH nojanexar caikuuu ['K3.

Bce HeoueTsl B pa3BeJOUHbIX paboTax U UCXOJHBIX MaTepualax BbIABIAIOTCSA, H, HO
BO3MOXXHOCTH, JI0O Hauyajga IHpPOEKTHPOBAaHHS H COCTABISIIOTCA HEOOXOJMMBIE 3aJlaHHs
reoJIOropa3Be/IOYHbIM  OpraHu3alusM WM 3aKa3ydKkaM Ha YCTpaHEHHE BBIABIEHHBIX
HEJOYETOR.

B T0 e BpeMs BBISCHAETCA BO3MOXXHOCTB H AONMYCTHMOCTb Hadana IpOeKTHPOBaHHA Ha

HMCIOIIHXCA HEMOJNMHOICHHBIX HCXOTHBIX JaHHBIX.

1.3. IloaroroBKa HCXOAHDBIX JAHHBIX A NPOEKTHPOBaHHSA

OcHoBHbIE TpeOOBaHHA K HCXOXHBIM I€OJOTHUYECKMM HaHHBIM AJIsl [IPOEKTHUPOBAHMS
H3JI0XKEHBI B pazzene 2 KHUrH 1 Hactosmux HopM.

CoctaB u o00beM HCXOAHBIX JaHHBIX JJIS IPOEKTHPOBAaHHUA TOpHBIX paboT
COTJIACOBBIBAIOTCA MCIOJMHUTENAMH (reojloraMd W TOPHAKAMHM) B Ka)XKIOM KOHKPETHOM

ciydae.
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Ilo cormacoBaHMIO MeEXIy HCHOJHUTENSAMU M IPH YYacTUU TIJIaBHOTO HHXKEHepa
npoekTa BbiOMpaeTcss MaciuTa® (kak mnpaBuno, He Menbue 1:5000) u  onpenensercs
JeTanu3aIus rpaguueckux MaTepraos.

Vcxonuple Marepuasibl IJIS MPOEKTHPOBAaHMS TOPHBIX paboT MOryT BblIaBaThCsi B
HECKOJIbKO NMPHEMOB, a TaKXe IpeTepneBaTh HEKOTOPhIE AOMOJIHEHUS M YTOUHEHHs, OOBIYHO
BBI3BIBAaEMblE  OOCTOSTENBCTBAMHM,  BBITEKAIOIIMMHM M3 JeTalu3aluid  IpopaboTku
re0JIOTMYECKHX MaTeprasioB.

[TpuMepHBIH COCTaB MCXONHBIX JaHHBIX I TIPOEKTHPOBAaHHMS TOPHBIX paboT
CleayoLHi:

1. Tomorpapuueckuit IUIaH NOBEPXHOCTH MECTOPOXKIECHHSI B TOPH3OHTAIAX C
reoJIoropa3BeI0OUHHIMH BhIpaOOTKaMU U THHUSMHU Te0JIOTHYECKUX Pa3pe3oB.

2. B psane ciyyaeB - M’MIICOMETPHYECKUM NJIaH MOYBHI MOKPHIBAIOMINX MOPOMA, a TaKxkKe
IIOYBHLl M KpPOBIH OTAENbHBIX TOPH3OHTOB TMOPOJ, BBIACHSAIOIUUXCS [0 KPENOCTH,
YCTOMYHBOCTH M APYTHM IpHU3HAKaM, TMIICOMETPHYECKHE IUIaHbI MOYBBl U KPOBJIH 3aJI€KH
IIOJIE3HOTO MCKONAeMOro, I1aHbl H30MOUIHOCTER (ITYCTHIX MOPOJ, 10JE3HOr0 HCKOIAaeMOTo H
T.1.), a TAKXKE KapThl OOBOJHEHHOCTH MECTOPOXKIEHHUS.

3. l'eonoruyeckue paspe3bl, COBMEINECHHBIE C IMOACYETHHIMM, IO BCEM pa3BEAOYHBIM
JIMHUSIM, YBs3aHHbIE ¢ Na#aMH (mo mi. 1 u 2).

Ha pa3zpe3ax noka3plBatOTCs BbIIEJICHHbBIE KAYECTBEHHBIE 30Hb], THIBI, COPTa MOJIE3HOTO
HCKOMAaeMOoro, rpaHuLb! NONCYETHHIX OJIOKOB, KaTeropHH 3aracoB, BMEUIAIOIIHE MOPOIBI,
TEKTOHHYECKHE HApYLIEHHUs], pa3BeIOYHBIE BBIPAOOTKH U mpouyee.

4. JlaHHble O COIEpP)KaHMM BaXXHEHIIUX TMOJE3HBIX H BpENHLIX KOMIIOHEHTOB B
BBIJIEJICHHBIX 30HaX, THUIIAX U COpPTaX MOJE3HOI0 MUCKOMAaeMOro, a TakXkKe B MPOCIOAX MYCThIX
rnopoAd 1 60KOBBIX NOPOJaxX.

5.00peMHas IUIOTHOCTE M KO3DOdHUHEHTB KpemocTM MO  WKame npod.
IlpoToapsikoHOBa MONE3HOr0 MCKOINAEMOIO, MOKPHIBAKOIMMX M BMEUIAIOIUX TIOPO,
BJIAXKHOCTH TMOJIE3HOI'O0 HCKOMaeMoro.

6. IloropM30HTHBIE I€OJOTHYECKHE IUIAHBl C IPaHUIlAMH KAa4eCTBEHHBIX 30H THIIOB,
COPTOB, NNOJCUETHBIX OJIOKOB U KaTeropHii 3a1acoB MoJIe3HOro HCKOMaeMoro.

7. Tabauubl 3a11aCOB NOJIE3HOTO HCKONAEMOTO MO THIIAM, COPTaM, MOJACYETHBEIM OJI0KaM,
Ka4yeCTBEHHBIM 30HAM, KaTErOpHSAM IO IKCIUIyaTallHOHHBIM 3TakaM, 3ajeXkaM, pyAHbIM
KMJIaM, y4YacTKaM M B LEJIOM B TIpaHHLAx oTpabotkd. Tabnuubl CTaTHCTHYECKHX
COOTHOLIEHHH H K03 (HUUIMEHTOB PyJOHOCHOCTH IMPU HEBO3IMOXHOCTH T€OMETPH3HUPOBATH

THIB! M COPTa Pyl HJIM BHYTPUPYIHBIE TIPOCIOM MYyCThIX mopoa. CTaTHCTHYeCKUe NaHHBIE O
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MOLIHOCTSAX TE€J IMOJIE3HOTO HCKOMAEMOI0, COPTOB U THUIIOB €r0, a TakXe IPOCI0EB MYCThIX
nopoa ¥ T. . [Ipotokon I'K3 06 yTBep>kAcHHM KOHAMUMH, TONOXKEHHBIX B OCHOBY IO/ICYETA
3aMacoB ¥ Ka4eCTBEHHOH XapakTepHCTHKH.

8. 'uaporeonoruyeckue  HCXOJHBIE JIaHHBIE: THApOreosiornyeckas Kapra
MECTOPOXKIEHHUS, THAPOTeOJIOrHYeCKUE pa3pesbl, pe3y/lbTaThl ONBITHBIX (PUIBTPALIMOHHBIX
paboT, JaHHBIE O MPUTOKAX MMOA3EMHBIX BOJ U aTMOC(EPHBIX OCAAKOB, XMMHYECKHE aHATH3bI
MOA3EMHBIX BOJ, NPHHIMNMAIbHAS CX€Ma OCYIIEHHSs W BOJOOTBOJAA, OLEHKA CTENeHH
CIOXKHOCTH THJAPOTeOJIOTHYECKHX YCIOBHH MECTOPOXACHUS Mg O0OOCHOBaHUs BBIOOpa
CHCTEMBI MOJ3EMHBIX pa3paboTok (C 3aKnaakod BbIPAOOTAHHOIO NPOCTPAHCTBA HWIH C
obpyuieHuem).

dopMma BBIJaBAaEMBIX HCXOOHBIX JAaHHBIX 3aBHCHT OT KOHKPETHHIX OcOoOeHHOCTel
MPOEKTHUPYEMOT0 0OBEKTa U MO3TOMY HE MOXET ObITh THIIM3HpOBaHa.

[lepeuncnenHple MaTepHalbl IOCHE COOTBETCTBYHOIUEH a0paboTKH M odopMIIeHHs
BKJIIOYAIOTCS TaKXe B COCTaB mnojpasgena “I'eosoronpoMbllUIEHHAs XapaKTEPUCTHKa
MECTOPOXKIEHHUS .

Takue Marepuanpl, Kak IJIaHBI TOPH3OHTOB, 3amMachl IOJIE3HOI'O MCKONAEMOro H
KOJIMYECTBO MYCTBIX MOPOJ B KOHTYype pa3pabOTKH MO 3KCIIyaTallHOHHBIM 3Ta)iaM, MOTYT
OBITH CO3/1aHBl JIMUIL IOCJE TOTO, KaK BHIOpaH ydacTOK OTpabOTKHM H CHCTEMa BCKPBITHS
MECTOPOXK/IEHHUs, OIpeJeJeHbl OTMETKH pabouyuX TOpPHU3OHTOB, OIpEAENIEHbl T'paHUIIbI
IIaXTHBIX MOJiel, TO eCTh Iocje MpPOopabOTKH 3THX BONPOCOB B NPOEKTE IOPHBIX paboT.
YnoMsHyTas npopaboTKa BBHITIOJHIETCS CHAa4yala Ha e0JIOTHYECKUX MaTepHanax, BBIIAHHBIX
NpeIBApUTENBHO. OTH TIpeliBapUTesIbHBIE MaTepHanbl (TEOJIOTMYECKHE pa3pesbl, IUIAHbBI
MECTOPOXXJIEHUS, JaHHbBIE O 3anacax, ko3¢ ($pHULIHEeHTaX PyJAOHOCHOCTH M KayeCTBE IOJIE3HOTO
HCKOIIaeMOTO M T.1.) 3aUMCTBYIOTCS M3 Te€OJIOTHYECKOro OT4eTa H BbAAIOTCA 0e3
COOTBETCTBYMOLIEH 00paboTKH.

[TpopaboTka Bompoca HUCIOIb30BaHUs 3a0alaHCOBBIX 3allacoB ABIACTCS 00sA3aTENILHOM
¥ BBITOJHACTCS HA OJHOM M3 MEPBBIX 3TANOB NPOEKTHPOBaHUS, TaK KaK B 3aBUCHMOCTH OT
pe3ynbTaToB 3TOH mnpopabOTKH HaXOJMTCS Ba)KHEHILIHME IPOEKTHBIE DELIEHHSA: TroJoBas
[IPOU3BOAUTENIFHOCTh PYIHHKA H PYAOHOArOTOBHUTENBHOIO KOMILIEKCA, TEXHOJIOIHUYECKas
cxema J0ObIYM W TepepabOTKH, KamuTanbHbBIE H OSKCIUIyaTallMOHHBIE 3aTpaTthl, CpOK
CYIIIECTBOBAHHA NPEATIPUSTHS U T. II.

Huxe mpuBOIATCS HEKOTOPblE OCOOCHHOCTH METONMKH COCTaBJIEHHs II€PEYHCIICHHBIX

BLIIIC rpa(bnqecxux reoJIOrH4CCKHX MaTepHalloB.
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Ilnan nNOBEpPXHOCTH MECTOPOXKIEHHUS SBJISETCS COCTABHOM YaCThIO F€HEPaIbHOIO MlaHa
NpeanpUsATHS U J0JKEH OBITh C HUM YBS3aH.

ITpu cocTaBneHUH TUIICOMETPUUYECKUX TUIAHOB (KPOBJIM MJIM MOYBHI 3aJIEKH) B KaUECTBE
HalpaBlieHHs WHTEPNOJSLUMY HEU3MEHHO IPHHHUMAIOTCH KpaTyaillive pacCTOSHHMS MEXAy
BbIpabOTKaMH, a B Clydae KBaJpaTHOH pa3BeaoyHOMN CEeTH cOOMI0NacTCs NpaBUIO, COrNIACHO
KOTOpOMY BbIOpaHHOE HanpaBjeHNe MHTEPIIOJNALHNH U1 OJHOrO IUIaHa (HanmpuMep, KPOBIH)
BLIIEP)KUBAETCS INPH COCTABJIEHHM JpPYTMX THICOMETPUYECKHX IUTaHOB M IIJIaHOB
HM30MOIUHOCTEH.

Hecobmonenne ykxa3aHHOro TipaBujla BeNET K HEONPABAAHHBIM  HCKayKEHHSIM
n3006paxkeHus yCIOBUH 3alleTaHus [TONE3HOr0 HCKONAeMOoro WK NMyCTHIX MOPOJI Ha YepTeXxax.

'eomornyeckye ¥ TUAPOTEONIOTMYECKHE pa3pe3bl, [pularacMble K TPOEKTY,
COCTABJISIOTCS HAa OCHOBE COOTBETCTBYIOIUX TpaduuecKUX MPUIONKEHHH K T'e0JIOrHUYEeCKOMY
otyery. Ecnmu kK OTUeTy mnpuyIOXKeHBbl OTAENHHO B3aUMHO HEyBSI3aHHBIE T€OJIOTHYECKHE U
MOJCYETHBhIE pa3pe3bl, TO Ha Te0JOTHYECKHX pa3pe3aX B NPOEKTE KOHTYPhl PYAHBIX Tel
JIAIOTCS B COOTBETCTBHM C TIOACUETHHIMM paspe3aMu. [Ipoune reoOTMYECKHE TpaHMIbl Ha
paspes3ax AaiTcsd B COOTBETCTBUHU C I'€OJOTHYECKUMH pa3zpe3aMH I'€0JOrH4ecKoro oTdyeTa, a
TaKk)Xe€ HEIPEMEHHO B YBSA3KE C JPYTMMH I'€OJIOTHUECKHIMH YepTekaMHU (MIJIaHAMH M30THIIC U
H30MOIIHOCTEMH, IIAHOM NMOBEPXHOCTH H T. J1.).

IlToropr3oHTHBIE re0IOrHYECKHE TUIaHbI COCTABNSIOTCS clieayronuM obpazoM. KoHTyper
MOJJIeXaIUX BBIAEICHUIO Nopo (M0 KPernocTH), a TaKkKe caMOro MOJEe3HOr0 MCKOMaeMoro
(pa3nuuHOro KayecTBa) Ha MOTOPU30HTHLIX IJIaHAX OTCTPaWBAIOTCS MJIM MO BHITHCAHHBIM Ha
NJ1aHbl JAaHHBIM ONpoOOBaHUS Pa3BEJOYHBIX BLIPAOOTOK, MJIM TYTEM BbIHECEHHS
(IpoeKTHpOBaHMs) C TIEOJIOTHYECKMX pa3pe3oB, [Jie OHM OBUIH paHee MNOCTPOEHB Ha
OCHOBaHHMM [JaHHBIX OIPOOOBAaHUS pPa3BENOYHBIX BBHIPAOOTOK. YBI3Ka KOHTYpa B ILIAHE
BBIMOJIHSETCSI C YYE€TOM TI€OJIOTHYECKOH CTPYKTYphl, TEKTOHMYECKHX HapyHIeHUH H
3PO3MOHHBIX CPE30B, JUIA 4E€ro Ha MapKIIEHIEPCKYr0 OCHOBY IUIAaHOB MpEJBAPUTENHHO
HAHOCSATCA BCE TEKTOHHYECKHE 3JIEMEHTHI (IPOEKIMH LUAPHUPOB CKIIANOK, JUHHUH COpPOCOB,
HAIpPaBJICHUS U YTIJbl NaJ€HUS, aMIUIMTYbl, ¥ HaflpaBleHUs U YIJIbl CKIOHEHHUS M T. 1.), 4 B
Cilyyasix, KOrJa IIOCTPOEHB! IIaHbl HM30THIC IOYBBI W KpPOBIM 3aleXKed IOJIE3HOTO
HCKOIIAeMOT 0, - TAKXKE U30TUIICHI KPOBIIH U MTOYBHI 3AJI€XKHU.

[Ipn skcTpanonsauuy KOHTYPOB PYAHBIX TeNl IpPHICPKUBAIOTCA, KaK IPaBHIIO, TeX
CaMBIX YIJIOB MAJ€HUs, PaCCTOAHUH M MOILHOCTEH, Kakhe MPHUHSATHI B MOJCYETE 3aracos,
yTBepkaeHHbIX ['K3; B IpoTHBHOM cilydae HeM30eKHb 3HAYHUTEIbHbBIE PACXOXKIACHUS MEXKIY

3anacami, NMOJACYMTAHHBIMH B mnpoekTe W yTBepkaeHHBIMH [ K3. OTKIOHEHHs OT 3TOro
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[IpaBWjia MOTYT MOIYCKaThCA JHIIb B TeX CJydasX, KOra H3 OIbITa JKCIUTyaTalluu
MECTOPOXK/ICHUS YCTAHOBJICHA HHad 3aKOHOMEPHOCTD BHIKJIINHUBAHHS PYIHBIX TEI.

IToropn3oHTHBIE IIAHBI OTCTPAUBAIOTCH Ha MOJHOLEHHOH MapKIeHIEepCKOi OCHOBE B
Mmacmitabe, Hambonee ynoGHoM [N BbIOEJIEHHS BCeX HEOOXOIHMEBIX  3JIEMEHTOB,
OCYILIECTBJIEHHUS TOCYETa 3alacoB [0 THIIaM H COPTaM M COCTaBJICHHS KaJICHIAapHOTO IJIaHa
TOPHBIX paboT.

Bce ocramsHble rpaduuecke W ApyrHe  Marepuanbl, HeoOXOOMMBIE N
IIPOEKTUPOBAHUS M OTCYTCTBYIOIHE B T'€OJIOTHYECKOM OTYETE, COCTABJISIIOTCS 3aHOBO C
HCIIOJb30BaHHEM IIEPBHYHOM JOKyMEHTalUUH (KOJOHOK OypOBBIX CKBaXHH, 3apHCOBOK

TOPHBIX BBIpAOOTOK, pe3yNbTaTOB XHMHAYECKUX aHAIHM30B U Ap.).

1.4. MeToanka onpeaecaeHusd Ka4eCcTBEHHOMH XapaKTepHCTUKH

MOJIE3HOr0 HCKONAEeMoOro

Bribop mMerona onpeneneHus KadecTBa MOJIC3HOrO MCKOMNAEMOro B MPOEKTUPYEMBIX K
0TpaboTKe 3Taxax WM Ha yJacTKax LIaXTHBIX IOJIEH IMPOU3BOJUTCS € YYETOM KOHKDPETHBIX
0cOOEHHOCTEH  paccMaTpHBAaEMOrO  MECTOPOXAEHHS M CIOXHBIIEHCS  IIPAaKTHKH
IPOEKTHPOBAHMUS.

PacueT XHMHYECKOrO COCTaBa, KaK U MHOTHX JAPYTMX IoKa3aTellelf XapaKTepHUCTHKH,
BEJIETCS OT YaCTHOTO K O0LIEMYy, T.e. OT 3JIEMEHTApHBIX YacTell 3anacoB K UX COBOKYIIHOCTH.
B nau6onee obuieM BHIE ITO O3HAYAET, YTO XaPAKTEPHCTHKA 3aIlaCOB B KOHTYPE 0TpabOTKH
JNOJDKHA TIOJNYYHTBhCS M3 XapaKTEPUCTHKH OTHAENBHBIX JKCIUTyaTALMOHHBIX YYacTKOB HJIH
3ajexen; XapaKTepUCTHKAa KayecTBa 3allacoB Y4acTKa HJIM 3&IEKH - U3 XApaKTEPHCTHKU
3aMnacoB 3KCIIYyaTAIUOHHOIO 3Taxa U T.I. (T. €. U3 3anacoB Ka4eCTBEHHOrO y4acTKa, THIIA,
COpTa, Pa3HOBUIHOCTH).

B cOOTBETCTBHH ¢ 3THM NOACYETY NpPEJLIECTBYET BBIIEICHUE KAYECTBEHHBIX YUacTKOB,
a B IpelleNiax 3THX y4YacTKOB BBIICJCHHE B COOTBETCTBHH C KOHAMIMAMH  (MIM HHBIMH
CHOEUUANBHBIMH TEXHHYECKUMH YCIOBHSIMH) THMIIOB, COPTOB M Pa3HOBHJIHOCTEH IOJIE3HOIO
HCKOMAeMOro, HMMEIOUIHX Kakoe-nubo mnpakTuyeckoe (HANpHMEDP, TEXHOJOTHYECKOe)
3nauenue. [logpobHee 0 BBIACIEHHH THIIOB COPTOB Py M T.II. CKa3aHO HHKE.

MaccoBrle A0JH OCHOBHBIX M CONMYTCTBYIOUIMX XUMHYECKMX KOMIOHEHTOB, HMEIOLINX
TIPOMBILUTIEHHOE 3HAa4YeHHE, B II0JIE3HOM MCKOIIaeMOM ONpENENSIOTCS [UIS  KaXJOro
KAa4eCTBEHHOrO y4acTKa ¥ A KAXKJOro TeXHONOTHUECKOro COpTa WM THMA €ro Jaxe B TeX

Cly4yasx, Korja MmnocCjaeaHHe HE TOAXAIOTCI TIeoMETpH3aldd H 110 3TOM NpUYHHE
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MOACYUTHIBAIOTCA CTAaTUCTHUYECKUM MetonoM. OnpeneneHMe MacCoBBIX NOJEH OCHOBHBIX
KOMIIOHEHTOB OCYLIECTBISIETCA MO PAJOBHIM NMpobaM M JHMIIb B TeX Cly4dasX, KOrjga Bechb
METPaK BBHIPAOOTOK OXBayeH IPYNIOBBIMH NpoOaMH, JONMYCKAETCsl ONpElNeNIEHHE HUX II0
IpYNIOBLEIM Ipo6aM.

MaccoBble 101M OCHOBHBIX KOMIIOHEHTOB B KaueCTBEHHBIX ydacTKax (THIIax, COpTax,
Pa3HOBHUIHOCTAX) [IOJDKHBI ONPENENATHCS Kak Ui MECTOPOXACHHS B LEJIOM, TaKk H JJid
OTAENBHBIX €r0 YacTell M 3KCIUTyaTallMOHHBIX 3TaXeH.

[lpu Hanmuyuu NOCTOBEPHBIX PAa3BEAOYHBIX JAHHBIX (HApMMED, B TPaHMLIAX 3aracoB
KaTeropdd A HAd Ha IUIOWANAX, ONpo0OOBaHHBIX MO CE€TH, ONHM3KOH MO pasMepy
NPOEKTHUPYEMOH CeTH IKCIUTyaTallMOHHOH pa3BeJKH) MpeanoyTeHue HeoOXOOUMO OTJaBaTh
BBIYHCJICHHUIO COAEPXaHHUs B 3KCILTyaTal[HOHHOM JTaxXe.

Jnst sToro Ha crnoeBble (MOTOPU3OHTHEBIE) TEOJIOTMYECKHME IUIaHbl Y pa3BeI0YHBIX
BBIPAa0OTOK BBIHOCSTCS CpeHHE TO KayecTBY (THMY, COPTY, Pa3HOBHAHOCTH) COAEpKaHUS
OCHOBHOIO KOMIIOHEHTa B OTpe3KaX CKBAXXHH, 3aK/IIOUEHHBIX B TpaHULAxX JaHHOIO
IKCILIyaTallMOHHOTO 3Ta)Xka, IOCJE YEro B 3TaXke BBIAETIAIOTCS KAueCTBEHHBIE YUYACTKH.
CpenHue MaccoBble [IOJIW OCHOBHOTO KOMIIOHEHTa B KayeCTBEHHBIX YYacTKaX IpH
ONHOTUIHOCTU MOJIE3HOTO HCKOMAEMOro ONpEeleNsrocs CpPeOHHUM  apudMeTHYeCKHM
cnocoboM, a cpeaHee COIECP)KaHHE OCHOBHOIO KOMIIOHEHTa IO CJOK0 B IEIOM -
B3BEIIMBAHHEM Ha 3amachl OJE3HOTO HCKOMAEMOI'0 B KAYECTBEHHBIX YUacTKaXx.

Jns 3anacoB kareropuii A, B u C; (ans Mmecropoxzaenuit 3-4-o#f rpynn CI0XXHOCTH
reoJIOTHYECKOro cTpoeHus - kareropuid A, By, C; u C,) xadecTBeHHass XapaKTepUCTHKa
MOKET ObITh IPUHSTA TaKKe N0 6J0KaM NojIcyeTa 3amacoB.

XapakTepHCcTHKa KaXKAoro 0J10Ka B I1€JIOM B 3TOM Cllydae pacrlpocTpaHseTcs Ha JII00YIo
yacTh OJI0KAa.

[Ipy HEBO3MOXHOCTH IMOJYYEHHS XapPaKTEPHCTHKHA TMOJIE3HOTO0 HCKOMAEMOro o
COJIeP>KAHUIO OCHOBHBIX KOMIIOHEHTOB JJI1 KaX/JOr0 3KCITyaTallMOHHOrO 3Taxka, YTo Bceria
OBbIBAET CBS3aHO C MAJOH IJIOTHOCTBEO Pa3BENOYHON CETH WJIM KPYTHIM NMaJeHUEM DPYAHBIX
TeJl, BBIAEIEHHUE KAYECTBEHHBIX YYaCTKOB JOJDKHO MPOU3BOAMTHECSA IO IpyHIE dTaXeH WU
LIaXTHOMY MOJIIO B LEJIOM.

B Tex cimydasx, Korja TIOJNE€3HOE WCKOMAaEMOE IMIPEJCTABISIETCS COBEPIIEHHO
OJIHOPOJIHBIM M HEOOXOJUMOCTH B BBIACICHHHM aueCTBEHHBIX YYACTKOB (THIOB, COPTOB,
Pa3HOBUAHOCTEN) HE BO3HMKAET, 3al€XKb IOJIE3HOTO MCKOMAEMOro CJIEyeT pazAeiUTh IO
IPOCTHPAHHIO U MNaJeHUI0 (MUl KpYTONaJalomuX 3ajexei) WMIM 1o miomamd (ans

noJjoronagariux u I‘OpHBOHTaJ'IBHbIX) HA HECKOJIBKO 4YacTed U 110 3THM YacTAM BBIYMCIATH
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cpenHee cofiepXaHre OCHOBHOrO M APYTHX (IIpH HEOOXOAUMOCTH) KOMIIOHEHTOB. TONbBKO Ha
OCHOBE TaKOI'0 MOJCYeTa JOMycKaeTCs AeNaTh OKOHYATENBbHOE 3aKII0UEHHE 00 OJHOPOIHOCTH
COCTaBa M0JIE3HOT0 UCKOIAeMOr 0.

Bo Bcex cnyuasx pacdjeHEHMs 3ajiexed HEOOXOAMMO MNpPHACPXKHUBATHCH, 4TOOH B
OJIHOM W TOM K€ BbIIEJICHHOH 4acTH (Ka4eCTBEHHOM y4YacTKe, THIE, COPTE, PAa3HOBHUIHOCTH)
He ObUIO pe3KOi HEeBBLACPKAHHOMN 110 MJIOTHOCTH Pa3BEJOYHOM CETH.

Ilpy HamHYMM TaKOH HEBBUIEPKAHHOCTH CIEAYET paslieisiTe BbIAECJICHHbIE 4YacTH
(kayeCTBEHHBIE YYacTKH, TUNBI, COPTA, PA3HOBHAHOCTH) IO CTENEHH DPa3BEJAHHOCTH (IO
KaTeropysM 3aracos).

IIpu BHIMHCIEHHH CpemHEro CONEPXKAaHWS XHMHYECKHX KOMIIOHEHTOB (Hamnpumep,
xKenesa, cepbl, hocdopa u ap. B KENE3OPYTHBIX MECTOPOXIECHHIX) HEOOXOANMO ITOMHUTS,
YTO HE BCe Pa3BeIOYHbIE BHIpAOOTKU JOIYCTHMO YYHTHLIBATE OJMHaK0BO. Hanpumep, nanHbie
KaHaB M wyppoB cleayeT HCKIIOYHTL BOBCE M3 pacyeToB IO XHMHMUYECKOH (M
(GHU3MKOMEXaHMYECKOH) XapakTEPUCTHKE TIOJIE3HOTO HCKOMAEMOro U3 IEPBUYHON 30HBI, €C/IH
3aJIe)KH B MECTOPOXIECHHH NOTrPYXaroTcs Ha O0NbIIYyI0 TTyOMHY H B HAX YETKO BbIpa)keHa
BEPTHKAIbHAA 30HAILHOCTH (HAallPUMED, NPH HAJIMUMH 30HBI BBIBETPUBAHHSA HWJIH OKUCIIEHHUS),
nepeceueHns pa3BelOYHOM BHIPADOTKOH 3aliekel IO KOCBIM YrijlaM JOJDKHBI YYHTBIBATHCS
UHaue, YeM HOpMaJIbHbIE TepecCYCHUs U T.4.

KauyecTBeHHast OleHKa HHTEPBAIOB, CEKYIMX 3ale€Xb MOA YriIoM MeHee 45°
Y49HTBIBA€TCSA C MONpPaBOYHBIM KOQ(}HIMEHTOM Ha ANHMHY MHTEpBaJla, PaBHBIM CHHYCY yria
BCTPEYH pa3BEAOYHON BEIpaOOTKH C KOHTYPOM 3aJICKH.

PaccuMTaHHOE BHIIIEYKa3aHHBIM CIIOCOOOM COIEPKAHHE OCHOBHBEIX KOMIIOHEHTOB B
[OJIE3HOM HCKOIAeEMOM, 3aJji€ralolleM B HeApax, IPHHHMAETCs IIPH  COCTaBIIEHUH
KaJIeHJapHOTO IU1aHa TOpHBIX paboT 1 MpoeKTa.

OnHo¥f M3 rnaBHBIX 3ada¥y MPH  COCTABICHHH KaJEHIApPHOIO IUIaHA SBISETCS
obecricyeHHE  BbIACPXKAHHOCTH BO  BPEMEHH  COCTaBa  IIOJIE3HOrO  MCKOIAEMOro,
HanpapiIsSeMOro B PYJIONOATOTOBKY, KaK MO COAEPKaHUIO OCHOBHBIX KOMIIOHEHTOB, TaK H IO
COOTHOLIEHHIO THIIOB, COPTOB H Pa3sHOBHIHOCTEH. Yamie Bcero sra BBIICPXKaHHOCTE MOXKCT
JIOCTHIaTHCS Ha OTHOCUTENILHO HENIPOJOJKHTENIBHBIH TIEPUO.

B Takux ciyyasX B NpOEKTE PyIONOATOTOBHTENLHEIX (abpHK JOKHO YYHTHIBATHCS
U3MEHEHHE COCTaBa JOOBIBAaeMOI0 MTOJIE3HOr0 UCKONaeMOoro BO BpeMeEHH.

Ecnu mpoekTHpyeTcs HCNONb30BAHHE IMONIE3HOTO MCKomaeMoro bes obDorameHus, TO
TaKUM XK€ 06pa30M, Kak O9TO JA¢jlaeTcd B OTHOWICHHH OCHOBHOIO KOMIIOHEHTA,

NOACYMTHIBANOTCH Colep:KaHHe APYTHX JHMHTHPYCMBIX KOMIIOHEHTOB (HanpnMep, cepa,
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bocdop, kpeMHE3eM, TTIMHO3EM, OKUCH KaJlbl}isi H MAarHUs ¥ APYrHe MOJIe3HBIC UIIH BPEIHbBIE
NpPUMECH, Me/Tb, INHK, CBUHEIl, MBIIUbAK, HUKEND H T.IL.).

Eciad mpoOeKTHUpYeTcss MCIIONb30BaHME [OJIE3HOTO HCKOMaeMoro ¢ oOorallieHHeEM,
NOJCYET COACpPX aHHS B HEM BpEeAHBIX (UIFOCYIOIMX H NPOYHX TMOMYTHBIX KOMIIOHEHTOB,
KpOME H3BJIEKa€MBbIX TpH OOOrallleHHHA IPOMBILUIEHHO LEHHBIX, MOXET IIPOU3BOIHUTHCA
VIIPOIIEHHO CTAaTUCTHYECKUM MIIH CpeaHeapu(METHYECKHMM METOJOM II0 KauyeCTBEHHBIM
ydyacTkaM, THIAM, COpTaM H Pa3HOBHUAHOCTAM MM 10 KPHBEIM KOPPEISALUOHHOHR
3aBUCHMOCTH MEXIY COAEpXaHMEM 3TUX KOMIIOHEHTOB M COAEpPXAaHHEM OCHOBHOIO
KOMITOHEHTA.

Coznepxanue e TOMYTHO HM3BJIEKAEMBIX NPOMBIIUIEHHO HEHHBIX KOMIIOHEHTOB HIH
BpEAHBIX IpUMeceH JOJDKHO MOJACYUTHIBATHCS TOYHO TaK JKE€, KAK OCHOBHOTO KOMIIOHEHTa
(nanmpumep, dpocdopa B anaTUTMArHETUTOBBIX pyJax) [0 KaueCTBEHHBIM y4acTKaM, THUIIaM,
copTaM MOJE3HOT0 HCKONAaeMoro.

Ob6bemMHas Macca Juil [OJACYETa 3alacoB IIOJE3HOTO HCKONAeMOro B TIPOEKTE
NPUHUMAETCs MO JAaHHBIM I'€OJIOTHYECKOro oTueta, anpoduposanHoro ['K3, wnu no naHHbBIM
SKCIulyaTaluu  (Ans  JeHCTBYIOIUMX — NpEANpHUsiTHH), Takxke anpoOMpOBaHHBIM B
YCTaHOBJIEHHOM TOPAIKE.

J1s MeTa/ulMyecKuX MOJIE3HBIX HMCKOMAeMbIX 00bEeMHasl TUIOTHOCTH OIpeeNsieTcs: Mo
KPUBHIM HJIH YpaBHEHHUSIM 3aBUCHMOCTH OOBEMHOH IJIOTHOCTH OT COAEPXAHHS OCHOBHOTO
KOMIIOHEHTA, KOTOpble OOBIYHO NPHJIATAlOTCS K re0JIOTHYECKOMY OTYETy, HIH HO KPUBBIM,
KOTOpBIE MOTYT OBITH IIOCTPOEHBI MPH MPOEKTHUPOBAHUM IO MEPBUYHBIM JAAHHBIM
onpeneneHud 06beMHOH MIIOTHOCTH.

JU1s IUIOTHBIX MOJIE3HBIX HMCKONAEMBIX, MPEACTABIECHHBIX CKAJIBHBIMH IOpPOJaMH,
IPaKTHYECKOro 3HAYEHH HE UMEET BOIIPOC O TOM, Kakas 00beMHasl IIOTHOCTD OINpeaeaseTcs
IIpH pa3BelKe, P €CTECTBEHHOH BIIAXHOCTH, B BOJOHACHLIEHHOM HIIH CYXOM COCTOSHHH,
TaK KaK BIIMSHHE BJIAXHOCTH B 3TOM Cilydae 3HAYHTEJIbHO MEHBIE TOYHOCTH OIIpeleneHus
00bEMHOM TUIOTHOCTH. Korza >Xe mosie3HOe HCKOIaeMoe MPEICTaB/IEHO PHIXJIBIMH HJIH
MOJIYCKaJbHBIMH NOPOJAMH, U BIQXHOCTH HX MOXET MEHATHCA B UIMPOKUX Npelenax, uTo,
€CTECTBEHHO, JOJKHO CKa3blBaTbCd Ha BeIMYMHE OOBEMHON IUJIOTHOCTH, B IIPOEKTE
IpYHUMAaeTcs 06beMHasi INIOTHOCTh MOJIE3HOI0 HCKOMAEMOT0 TPH €CTECTBEHHOM BIAYXKHOCTH.
COOTBETCTBEHHO 3TOMY M 3amachk! B IPOEKTE YUMTHIBAIOTCS BO BJIAXKHOH Macce, NMPHYEM B
TabaMuax yKasbpIBAa€TCsl BJIAXHOCTb, IIPH KOTOPOH MOACYHTHIBAIMCH 3amachl IOJIE3HOTO
uckonaemMoro. s mycTeIX IMOpPOA, B CJy4a€ OTCYTCTBHS CIEHHMAIBHBIX HCCIeAOBaHHUH,

obbeMHas IJIOTHOCTD ONpeaCaACTCA 110 ClIpaBOYHHUKaM.
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B nmpoekrtax pacluMpenus H PEKOHCTPYKUHH pPYIHHKOB Ha OJKCIUIyaTHPYEMBIX
MECTOPOXXIAEHHAX BIAXKHOCTL pYyHA, HalpaBlseMbIX Ha oforatureiabHble  (aOpukw,
IpUHMMAETCs, KaK paBUJIO, Ha OCHOBaHHH JAHHBIX, HAKOIUIEHHBIX TPU KCILUTyaTallHH.

Koabdunuentsl kpemoct pya Hu mopox no Iukane mnpo¢. IlporoabsxkoHosa
OTIpeNIeNIOTCS B TIPOEXTE MO MPSMBIM JaHHBIM T€OJOIMYECKOr0 OTYETa MIIM KOCBEHHO II0
JaHHBIM O Wpefenax IPOYHOCTH IPH CXKAaTHHU, O KaTeropusx OypHUMOCTH, H NpOYHUM
nokasareiasiM  UCCleNoBaHMil  ¢u3uMkoMexaHuyeckux cBoiicTB. [lo 3kcnyatupyeMbiM
MECTOPOXXIEHHAM KO3 (UIUEHTB! KPEmoCTH TMOpoJ M IOJIE3HOIO  HCKOMaeMoro
OIpEeALIIAIOTCA C YYETOM JAAHHBIX KCIUTyaTalluH.

IIpu ompeneneHny KpenocTH Ha OCHOBE JIaHHBIX NETPOTrpadHuecKOro ONMHCAHUS MOPOJ
M TIOJIE3HOT'O MCKONAEMOTO H JAaHHBIX O IIpeleNnax MPOYHOCTH NPH CXKaTHH, IPUBOJAMMEIX B
reOJIOrHYECKOM OTYeTe, JIOJDKHA YUHTHIBATHCS HEOOXOAMMOCTH BHECEHHS TONPAaBOYHBIX
(monmxaromyx) Kod3pPHUIUEHTOB B CBA3M C OCHAONEHHOCTBIO MAacCHBa, HaJIMYHEM
OTZENbHOCTEH, TpemwmHoBaTocTH M T.0. OcoGeHHO 3TO HEoOXOAHWMO IS TIOJIE3HBIX
HCKOMAEMBbIX ¥ TIOPOJ C BHICOKHMH 3HAYUECHUSIMH NpeAesia IPOYHOCTH NP CIKATHH.

Ecnu nonesHoe ucKomaeMoO€ M NOPOABI, ClIararollMe MECTOPOXACHHE B LEJIOM HIIH
OTZIeNLHBIE €r0 Yy4YacTKH, O0/NafaloT KaKMMH-THOO OCOOBIMH CBOMCTBaMH (IOBBINICHHAs
ITHHHUCTOCTD, IJIHTYATOCTh, PACCIaHIOBAHHOCTh, HaJidyMe OCJIabJIeHHBIX 30H M T.I1.), TO
clieflyeT yIeNUTh 0c060e BHUMAHHE XapaKTEPHUCTHKE TaKUX CBOHCTB, YTOOBI OHH MOIJIH OBIThH
YYTEHBI B COOTBETCTBYIOIMX pa3jieNiax MpoeKTa.

OObeM M XapakTep OIpeleNeHHs KayeCTBEHHOH XapaKTepHCTHKH IOJIE3HOrO
HCKOITAEMOTO IIPH MPOEKTHPOBAHHWH 3aBHCAT OT IMOMHOTHI M KayecTBa MCXOIHBIX JAHHBIX
MaTepuanoB. B uieanbHOM ciyyae ONOKMpOBKa 3allacoB B IOCIEAHMX OJ/KHA OTBEYaTh
YCJIOBHIO, TIPH KOTOpPOM OJIOKHM IIOACYETa 3anacoB (reoJOrHyYecKue OJIOKH) HE JOJDKHBI
BKJIIOYATh B ce0s:

3ar1ackl MoJIe3HOr0 HCKOMAEMOT0 pa3sHbIX TUIIOB, COPTOB;

PYIHYIO Maccy, 3Ha4YHTENIbHO Pa3INyalolylocs 1o Ko3GUuMeHTy pyJOHOCHOCTH.

IMpu TakoM COCTOSIHHH HMCXOIHBIX MAaTEpPHAIOB M HE3HAYUTENbHBIX KoJieOaHUAX
KayecTBa B Ipejenax copTa JaHHble Ul KAYeCTBEHHOH XapaKTEPUCTHKU MOJIE3HOrO
HCKOMAaEMOT0 B IMpoeKTe MOTYT ObITh 3aMMCTBOBaHbl, Kak yXe ObIIO CKa3aHO Bblle, M3
HUCXOAHBIX MaTEpPHAIOB IOJCYETa 3amacoB. B Takux ciyyasix KayeCTBEHHAsA XapakTepUCTHKa
IOJICYETHOr0 Gn0Kka MOXeT OBITh pacnmpocTpaHeHa Ha J0YKO AONI0 MOACYETHOro OroKa

(3KCILITyaTalMOHHBIH GJIOK, 3TaX H T.IL.).
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B ciyuae jxe HENMOJHOLEHHOH OJOKHPOBKY MOJCUYETa 3aMaCOB B UCXOAHBIX Marepuanax
U Gonpmux koneGaHWi KauecTBa B IIpeAenax copTa NpH NPOEKTHPOBAHUU HEOOXOIHUMO
YCTPaHUTH BBISBJIEHHBIH HENOCTAaTOK MyTeM M3MEHEHHs OJIOKUPOBKH, BBIIAETICHUA
Ka4ecTBEHHBIX 30H, Mepexo/a Ha IOJCYeT MEeTONOoM Onpxaiiliero paiioHa WIH JpYTHMMH

MIyTsAMH, B 3aBUCUMOCTH OT KOHKPCTHBIX 0COOEeHHOCTEHR MECTOPOXKIACHHUA.

1.5. MeTOoaHKa OJCYETA 3a1ACOB NOJE3HOr0 HCKONMAEMOro

3amachl MONE3HOrO MCKOMAEMOro a TpaHdlax pa3padOTKH, NpPUHUMAeMble s
OnpeneNieHUs NPOU3BOAMTEIBHOCTH NPEAIIPUATHS U CPOKOB €ro CyleCTBOBAHHUS H
mojjiekalllie MapKIIEHIepCKOMY yueTy [pH IKCIUIyaTallM¥, MNOJACYMTHIBAIOTCA IO
obnien3BecTHHIM HOPMYJIaM U METOZIAM IS KaXIOTO IKCIITyaTallMOHHOTO 3Taxa.

3anackl B rpaHulax pa3paboTKH MOJICYUTHIBAIOTCA C MToJpa3fieieHueM Ha 6anaHcoBble B
3abaaHCOBBIE pa3fenbHO 1o kaTeropusMm A, B, C; u Cs.

[Tpu moxzemHoM cniocobe pazpaboTku MeCTOPOXKACHUS MOACUET 3aIaCOB MPOMU3BOJUTCS
METOZIOM BEPTUKANBHBIX MNApauUIE/IbHBIX CEYeHHH ([0 TeOoJIOTHUEeCKUM pa3MepaM) ¢
pa3zieleHHeM Ha OJKCIUIyaTallMOHHBbIE 3TaXHM MWIM KAKUM-I00 JIpYyrMM  METOMAOM,
OTBEYAIOLLIUM I€OJIOTHYECKUM OCOOEHHOCTAM MECTOPOXKIAEHHSI.

Ecnm noacuyer 3amacoB MeCTOpOXJAEHHS ObUT HOpOU3BENEH JPYTHUM CIOCOOOM,
HanpUMep, METOJOM TE€0JIOTHYECKHX OJIOKOB WJIM METOJOM OJHOPOIAHOrO I'€OJOTHYECKOro
paspe3a, TOraa NoACYeT 3alacoB I10 3Ta)kaM NPOM3BOAUTCA TakKe METOAOM BEPTHMKAJIBHBIX
reoJIOTUYECKUX pa3pe30OB, HO OTMENIBHO 1O KaXXIOMY BbIIeJIEHHOMY OJIOKY.

Bo Bcex cimydadx 3amacel M MacCOBBIE JIOJIH KOMIIOHEHTOB ITOJCYMUTHIBAIOTCS IO
BBIZIENISIEMBIM B IIPOEKTE THIIAM M COPTaM IIOJIE3HOTO HckomaeMmoro. Hapsay ¢ moacueToMm
3a1acoB M COJep>KaHuil B rpaHuLaX pa3pabOTKH NOACYUTHIBAIOTC (IJ18 KOHTPOJIsA) 3anackl U
cojiepKaHHe 3a rpaHHIlaMu pa3paboTky. B cymMe Te u npyrue 10/KHBI OBITH PaBHBI 3amacam
H coaepKanuaM, yreep>kaeHHbIM ['K3 unu no N'ocynapcrBennomy 6anancy 3anacos.

ITpu pacxoxxaeHHM JaHHBIX MPOEKTHEBIX NMOJCYETOB C 3arnacaMu, yTBepxaeHHbIMH [ K3,
MIPOEKTHLIE NOJICYETHl NPHBOAATCA B COOTBETCTBHE ¢ uudpamu nmo nporokony 1'K3, ecnm
pacxoXJeHue HaxoAMTCA B Ipejenax TOYHOCTH moxcueta (5-10 %), B NpOTHBHOM ciydae
JOJKHBI OBITH BBISBICHBI H TOAPOOHO pa3paboTaHb! IPUYHHEI PACXOXKICHHS.

Ecnu Ha MecTOpoXIeHMM YYTEHBI 3amlachl IONYTHBIX IIOJIE3HBIX HCKOMAEMBIX K

KOMIIOHEHTOB, OHH OOJI’KHBI OBITh HOJACYHUTAHLI B ITPOCKTE.
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PesynpTatel noacuera cpogdarcss B TaONuibl, B KOTOPBIX 3amachl MO THIIAM M COpPTaM
NPUBOJATCS Kak B OOBEMHBIX eJMHHIIAX, TAaK M B €AMHHIIAX Macchl. 3amachl JAalOTCS C
MOAPA3/EICHHEM Ha 3KCIUTyaTallMOHHBIE 3Ta)KH, OallaHCOBBIE H 3a0alaHCOBBIE M Ha
kateropuu A, B, C;, u C,.
CraTHCTHYECKHE JaHHBIE O MOIIHOCTH TeNl MOJIE3HOTO HCKOIMAaeMoro, €ro CopToB M
THUIIOB €ro, a TaKXe IPOCIOeB NYCThIX IOPOJ INOJY4YaroT BHIOOPKOH MO pa3BENOYHBIM

BbIpabOTKaM, pacOIOKEHHBIM 110 PABHOMEPHOH CEeTH.

1.6. O6ocHoBaHHE METOAHKH H 00bEMOB IeoJI0ropa3Bel04YHbBIX padoT

B mnpoekre nomkHBEI O6bITH O6OCHOBaHBI METOZMKA M OOBEMBI I€0JOrOpa3BelOYHBIX
paboT, MOANEXAINX BBINOJHEHUIO Ha CTAAUsAX CTPOHUTEIBCTBA TOPHOTO MNpPEANPUITHS H
MPOMBILLIEHHOH 3KCIITyaTallil MECTOPOXACHHUSL.

HOCKOJ'IBKy OCHOBHBIMH 3aJavdaMu 3KCHJIyaTaIIPIOHHOﬁ Pa3BCIKH ABJSIOTCSA YTOYHCHHC
yCJIOBUH 3aJieraHusi, KOJMYECTBa ¥ KauyeCTBa IOJIE3HOI'0 MUCKOIIAEMOTO B 9KCIUTyaTallMOHHOM
6J10Ke UM APYrof BBIEMOYHOM €IMHHUIIE CeTh pa3BeNOYHBIX BBEIPAOOTOK N0JIKHA 00ECeYHTh
NOJIyueHUE HaNeKHOH MHGOPMALIUH 110 KaXAOH U3 3TUX €AHHHII.

Metoauueckoli  OocHOBOH AN ompeneseHus BHIOB M o0beMOB  pabor
9KCIUTyaTallHOHHOH pa3BedKH SBIAIOTCS AEHCTBYIOIIME M OTpacid HOPMAaTHBHEIE H
UHCTPYKTHBHBIE  JOKYMEHTBl 10  FE0JIOrOpa3BeOYHOMY  OOCHYy)KMBaHHIO  TOPHBIX
[IpEIIPHUATHH.

OcCHOBY CE€TH J3KCIUIyaTallMOHHOM pa3BeNKH, KaK IPaBHIO, JOJDKHBI COCTaBJISATh
FOpHBIE BHIPAOOTKH.

CkBaXMHBl B OCHOBHOM MHCNOJB3YIOTCS IS CryLIEHUS pa3BeAOYHOH CETH M
OKOHTYPHBAHHWA PYAHLIX TEJ HA 3KCNNMyaTAIITMOHHBIX TOPHU30HTAX W NOJA3TaXaXx.

It Oypenns pa3sBelOYHBIX CKBa)XKHH JOJDKHBI NPEAyCMaTpUBaTLCS KaMephl, pa3Mepsl
KOTOPBIX OINpeeNsitoTcs rabapuTaMH IpUMEHseMoro o60py10BaHHs U NpaBHJIAMH TEXHHKH
0e30MacHOCTH.

OObeMsbI TOpHBIX M OYpOBBIX pabOT MO JKCIUTyaTallHOHHOH pasBelke ONpeAesstoTcs
KOJINYECTBOM JIOOBIYHBIX €IUHHL, oO0ecneYnBalolUX TIOJOBYIO IMPOH3BOAUTEILHOCTD
IpeInpHUATHS IO CBIPOi pyle, U co3laBaeMOMH I'yCTOH pa3sBeOYHOH CETHIO B HUX.

PacueTHOE KOJIMYECTBO Ppa3sBEJOYHBIX CKBaAXKHH M HMX oO0mui Merpax B

IKCIUTyaTallHOHHBIX OJ10Kax cieayeT yBenuyuTh Ha 20.....30 % Ha HenpenBueHHbBIE pabOTHI.
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KonnuecTBo M pa3Mepbl KaMep s MPOXOAKH pa3BENOYHBIX CKBAXKHH OIPEAEISIOTCS
YCIIOBHUAMH PACIIOOKEHHsS X B 3TaXE H TEXHUUYECKHMH XapaKTepHUCTHKAMU NPUMEHAEMOTO
o0OopylI0BaHUS.

[TotpebHOE KOMMUECTBO OYPOBBIX YCTAHOBOK (M) JUIS BBINOJHEHUS POEKTHOrO 00beMa

pa3BeJOYHBIX CKBa)KHH IKCILTyaTal[MOHHOM pa3BeKH onpeaendercs no ¢popmyie:

m=———— , (1.1), roe:

L - mpoexTHbI# 06beM GypeHHst CKBaXXUH Ha pacdyeTHBIN [0, M;

K - IIONpaBOUHbIH KO (PUIIMEHT Ha CIIOXHOCTH OypeHHs,;

n - HopMa BpeMeHHU Ha 6ypeHHe | M CKBaXXHHBI, CTAHKO-CMEH;

P - KOJIH4eCTBO pabOYNX CMEH B oy,

Z - K09pGUIMEHT UCNONb30BaHUsl OYPOBBIX CTAHKOB.

JIns TNpoxoaxkW CKBaXXMH MpeAyCMaTpHUBAIOTCS KaMephl pa3MelleHus OypoBoro
obopynoBaHus.

Onpo6oBaHue NOJNE3HOro UCKONAEeMOro ¥ BMEMIAOUIUX (3aCOPAIONINX) MOPOA AOJIKHO
OCYILECTBJIATLCS ITyTeM OTOOpa nb06 U3 KEpHa pa3BeJO4HbIX CKBAXXHWH H CTEHOK BBIpAaOOTOK
WM reoQU3HYECKHMH METONaMH.

JnvHbl HHTEpBanoB onpoOOBaHUS JOMKHEI ObITh paBHBIMH M KpaTHBIMM MUHHMMaJIbHOR
NPOMBIILJICHHOH MOIMHOCTH pyJHOro Tena (3anexH) ¥ MaKCUMAJIbHOH MOIIHOCTH
BHYTPHPYAHBIX NTPOCIOEB cab0oopyAeHENbIX HITH MyCThIX NOpoA. CTEHKH FOpHBIX BEIpabOTOK
onpobyroTcs WTyhHBIM HIU 60po3a0BeIM criocoboM. CeTh onpoGoBaHusl, ATMHA U CEUYEHHE
Oopo3npl BbIOMparoTcs B 3aBUCHUMOCTH OT Lenedl onpoboBaHHs H (QU3UKOMEXaHHYECKHX
noxkasatesned mnoneznoro uckonaemoro. Heobxomumocts 6Gopo3moBoro u mTydHOro
onpoOOBaHUS Ha IPOEKTHUPYEMOM PYAHHUKE JOJDKHA PACCMAaTpPUBATHCH B KAXKIOM KOHKPETHOM
ciryJae.

B nepuon skcmyarauyu MecTOpOXIECHHS OCHOBHBIM BHIOM ONpPOOOBaHMS JIOJDKHEI
CTaTh reopU3HYECKHE METOIBL.

I'onoBele 00BEMBI Te0dH3NYECKOTO0 ONpoOOBaHMS 3aBHCST Kak OT OOBEMOB
pa3BeJOUHBIX paboT, Tak 1 0OBEMOB B3PBIBHBIX CKBaXXHH, NOATOTOBUTENBHBIX U HApE3HBIX
BbIpaboTOK. XHUMHYecKoe ONpoOOBaHUE B 9TOM cllydae J0KHO BHICTYTIATh KaK KOHTPOJILHOE.

PacuetHoe konuyecTBO reodusnudeckoro o0OpyIOBaHHMS ONpEAENSAETCS HAa OCHOBE

00BEMOB FCO(bHBPI‘K:CKOI‘O OHpOGOBaHHH, TEXHAYECCKHX XApPaKTEPHCTHK HpHHI/IMaCMOﬁ
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anmnaparypsl ¥ pexkuMa paboTel pabOTHHKOB reoslorudeckoit ciayx0sl npeanpustus. CMmetHas
CTOMMOCTh TpHOOpeTaeMoro o6OpYIOBaHMS YCTAHABIMBAETCA MO COOTBETCTBYIOLIHM
LIEHHUKAaM.

IIITaTel TE€ONOrHYecKoi, rUAPOreoNOrHYECKOH, MapKIICHAepCKOH W Teo(H3MYecKOil
ciny0 MpOCKTHPYEMOro MPEaNpUATHS ONpPENeNsIOTCS, UCXONS M3 €r0 MOLIHOCTH, TPYINIIBI
CJIOKHOCTH MECTOPOXIEHHS M 3allpOCKTHPOBAHHOTO o0beMa paboT MO IKCINIyaTallMOHHOM
pa3BeKe U THAPOreoIorHuecKoMy 00CIy>KHBaHHIO.

Yucnennocts 6ypoBsIx pabouux onpeaensercs no EHB Ha 6yposble paboTsl Ha ocHOBE
00BeMOB OypeHHs, M KOJNNYeCTBa OXHOBPEMEHHO pabOTAIOIIMX CTAHKOB U pexkuMa paboTbl
NpeanpHATHs. UHCIeHHOCTh 3aMepIIKOB re0JIOru4eckoi ciy»Obl Ha NOA3€MHBIX PyJHHMKAX
JI0JDKHA YCTAHABJIMBATBCS 1O (PaKTHUECKOH cpenHeoTpacieBoii CTaTUCTHKE.

UHCIEHHOCTh  MHXEHEPHO-TEXHHYECKOT0  JIepCOHajJa  MOJ3EMHBIX  PYJIHHKOB
yCTaHaBJIMBAETCA IO JEHCTBYIOIIMM HOpMaTHBaM WIM IO (aKTMYeCKOH CpeJHeoTpacieBo
CTaTHCTHKE.

B npoexrax mnom3eMHBIX pYAHMKOB JOJIKHBI ONPEACNATBCA BHABI U OOBEMBI
reosoropa3BelouHblx pabot, HeoOxonuMBbIe 1S obecnedeHUs] CTPOUTENBCTBA KaMUTATbHBIX
TOPHBIX BBIPAOOTOK (CTBOJIOB, KBEPIIIArOB, INTPEKOB, KAMED Pa3/INYHOrO Ha3HAY€HUS U T.1.).

O6beMBl 3THX paboOT 3aBUCAT OT TeOJOrMYECKHX OCOOEHHOCTEH MECTOPOXKAEHHS,
CTENEeHHN €ro U3y4YeHHOCTH, MECTONOJIOXEHHS BCKPBIBAIOLINX FOPHBIX BLIPAOOTOK U IlepeyHs
TpeOyeMOH  TI€0JIOTHYECKOH,  HMHXEHEPHO-TEOJIOTHYECKOH M THAPOreojOoru4ecKoi
HHGbOpMaLMH.

3aTpaThl Ha 3TH paOOThI ONPENEIISIOTCS 10 CYIIECTBYIOIINM LIEHHHKaM H BKIIIOYAIOTCA B
T7IaBy 2 CBOJHOTO CMETHO-(PHHAHCOBOTO pacyeTa Ha CTPOUTENLCTBO TOPHOTO NMPENNPUSTHS.

KpoMe Toro, B IpoeKTe MOJKHBI OBITH NMpeayCMOTPEHBI CPEACTBA HA IeOJIOTHYECKOE
o0CITy)KUBaHHE CTPOHMTENBbCTBA [OPHOKANUTAIBHBIX BBIPAOOTOK. 3aTpaThl Ha 3TH PabOTEHI
3aBUCAT OT NPOJIOJKMTENBHOCTH CTPOUTENILCTBA KANHMTAIBHBIX BBIPA0OTOK M UYHCICHHOCTH
reoJIorudeckoi ciyx0sl, 00CTyKuBarowIe 3TH paboThL.

B cTOoMMOCTBL reosiorHveckoro oOCITyXHBaHHMs BK/IIOYalOTCs 3apaboTHas miaTa
paboTHUKOB (OCHOBHasl, MAOIOJHUTENBHAas MW TMPEMHMH), pacxolbl Ha mpHoOpeTeHHe
CIIELOACK B!, HHCTPYMEHTOB M JPYTHX MaTepHAIOB, KOTOPHIE B 00LIEH CyMMe MPHHUMAKOTCS
B pa3Mepe 3 %o OT OCHOBHOM 3apaboTHOM miaThl pabOTHHKOB IE€OJIOTHYECKOH CITyXOBI.

3arpaThl Ha TIeOJIOTHYECKOe OoOCHy)KMBaHHE CTPOMTENLCTBA TOPHOKANHMTAIBHBLIX
BhIpaboOTOK BKIIOHalOTCA B rIaBy “IIpoune 3aTparel” CBOZHOIO CMETHO-(PHMHAHCOBOIO

pac4deTa NpoeKTa.
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2. OCYUIEHME MECTOPOXJIEHUH

2.1. OcHoBHBIE NOJIOKEHHS

[TpoexT ocylieHus JODKEH IpeyCMaTpHBaTh:

NpeIOTBPALIEHNE IPUTOKOB MOA3EMHBEIX BOJA B TOPHBIE BHIDAOOTKH B KOJNIHMYECTBAX,
HapyIIAMUIKX HOPMaJIbHBIE YCIIOBHUS pa3paboOTKH MECTOPOXKACHHU;

OpeaynpeXJeHue MpOpbIBOB MOA3EMHBIX BOA M3 OKpYXarmolUX I[Opofd, U3
BBIpa0OTAaHHOTO NMPOCTPAHCTBA M € IMOBEPXHOCTH, TaK KaK 3TO HapyllaeT yCTOWYHMBOCTH
OpOJA W KperjeHus BbIpaboTOK, a, CJel0BaTeNbHO, NPEACTaBIAeT ONacHOCTh IS TIOAEH,
paboTarommX B 11aXTe, U HAPYLIAET HOPMATIBHYIO 3KCILIyaTalMi0 MECTOPOXKIEHHUS;

BO3MOXHOCTbH CBOEBPEMEHHON 3BaKYallHH JIFOJACH PH MacCOBBIX NPOPBIBAX MMOA3EMHBIX
BOJ B ILIAXTY;

BOJOOTINB M BOIOOTBOJA PYNHHYHBIX M HMOBEPXHOCTHBIX BOJ K MecTaM MX cOpoca u
OYHCTKH;

NpefOTBpalleHHe  YrpoXarouwlero  MCTOLIEHHMA  PecypcoB  MOJ3EMHBIX  BOZ,
obecneynBaroINX BOJOCHA0KEHHE OKPYKaIOIUX PyJHBIX O0BEKTOB, U UX 3arps3HEHHUS;

npenoTBpalleHHe pa3MbiBa OEpEroB pycen MOBEPXHOCTHBIX BOJOTOKOB, HAPYILIEHUs MX
pEXHUMa H 9PO3NH ITOBEPXHOCTHOTO CIIOSI MOYBEI;

IIpeIOTBpAlllEHHE OMACHBIX MNOCHeACTBHH JaedopMallid TOPHBIX NOpOA B paiioHe
MECTOPOXACHHS HW3-3a NOHWXEHHUS YPOBHS MOJI3¢€MHBIX BOJ;

COOpYXKEHHUE YCTPOHCTB U Apyrue MEpOIPUSITHS, IpeAyCMaTPHBAIOIUE PETYINPOBaHUE
[IPUTOKA MOA3EMHBIX BOJ B BEIPAOOTKH € YYETOM BO3MOXHOTO MOBBIIEHUS MX HAaNopa;

oOecrnieyeHre TIPOBEJECHMS IPYTHX MEPOTPHATHIM, MpeIOTBPAllalOIUX HapyLIeHHe
3KOJIOTMH OKPYXaIoLlEll cpelbl;

HCII0JIb30BaHHE, 110 BO3MOXXHOCTH, BCEX OTKAUMBAaEMBIX BOJ [UIs Liejedl BOAOCHabXeHus

(mocnie HeoOXOAUMOM OYHUCTKH).

2.2. Be10op cnocoba ocymenns

B npoekre ocymenus mnpu Beidope cmocob6a OCyIIeHHS  PEKOMEHIyeTcs

PYKOBOJACTBOBATLCA CIICAYOUIUMH TTOJIOKCHHUAMU
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IToBepXHOCTHBIH CIOCO6 OCYLIEHHS MIAXTHBIX MOJIER CIIEAYeT HPUMEHSTh IPH HATTHYHH
BBICOKMX (HMJIBTPAlMOHHBIX [1apaMETpOB, OONbUIOH MOLIHOCTH M BBICOKHX HAaIlOpOB
BOJIOHOCHBIX T'OPH30HTOB NMOJA3eMHBIX BOJA. B Oe3HamopHBIX mnacTax 3TOT cnocof cieayet
NPUMEHATh NpH Kodddunuentax ¢unpTpanuu 2 - 3 M/CyT., a B HalOPHBIX IUacTax - He
Mmenee 0,5 - 0,3 M3/CyT.;

[TonzeMHBIH cnoco6 ocylIeHHS OCYLIECTBIAETCS TOJNBKO MOA3EMHBIMH BBIpAbOTKAMH
HpPH HATHYHH YCTOHYMBBIX OPOJ € BBICOKUMH (DUIBTPALMOHHBIMY IIapaMeTPaMH.

B “ynctoM” BHZe noa3eMHBIH croco® OCylIEHHs MPUMEHSAETCS JOBOJILHO penako. J[mns
HHTEHCH(DHUKAUMK BOJAOOTAAYM IOPOJ, IOCTH KeHHs Hambosbinero sb¢ekra OCyleHHs K
JIpeHaXKHBIM TOPHBIM BEIpaboTKaM JOMOIHHUTENIBHO NpEyCMaTpUBAIOTCA JPYrHe JpeHaKHbIE
YCTPOMCTBA M3 FOPHEIX BBIPaGOTOK, T. €. MO CYIIECTBY 3TOT CIOCOO OCYIIEHHS CTAHOBHTCS
KOMOMHHPOBAHHBIM.

KoMOHHHpOBaHHBINA €croco0 OCYIIEHMS OCYILECTBIISETCA COBMECTHOH paboToii
BOJIOTIOHH3UTEJIbHBIX CKBaXWH, CKBO3HBIX (QMJIBTPOB HIIH JPYTHX JIPEHAaXHBIX YCTPOMCTB,
3aKJIaJIbIBAEMBIX C IOBEPXHOCTH, U NI0JI3eMHBIMH BBIpabOTKaMH, YacTo C 3aKJaJlbIBaeMBIMHU U3
HUX CKBKHHAMHM.

Kpome TOro, ciemyer paccMarpuBaTh B IPOEKTaX  CJEOYIOIIME BapHaAHTEHL
0CJIEI0BATEIHFHOCTH ITPOM3BOACTBA APEHAXKHBIX paboT:

INapannenbHoe OCylIEHHE MECTOPOXKIEHHUA, OCYLUECTBISEMOE IlAapaljIENbHO €O
CTPOHTENILCTBOM JKCIUTyaTallHOHHON 1HAXThl, B TeX CIydasX, Korga 6€3 3TOro BOZHHKAIOT
3aTPyJHEHHS MO CTPOMUTENBCTBY TOPHO-KAMHUTAJBHBIX M KallUTaJIbHO-TIOATOTOBUTEIBHBIX
BBIPaGOTOK B OTHOLUEHUH 6E3011aCHOCTH MJIM CHHXEHHUS TEMIIOB UX MTPOXOJKH.

Omnepexaroillee OCYWIEHHE TpeIycCMAaTpUBaTh JHMIOb B TOM Cllydae, Koraa IO
THAPOre0JIOTHYECKUM, OpraHU3allMOHHBIM MM TEXHHKO-3KOHOMHYECKHM COOODaXEHHSIM K
OCYIIEHUIO MECTOPOXICHHS WIH ero OTAeNbHBIX YYacTKOB HEoOXOAMMO IpPHCTynaTh IO
HavaJla FOpHO-KalHTalbHBIX paboT.

[nyOuHY BOJOIMOHKMXEHHS B pa3NNyHbie NEPHONB pa3pabOTKH MEeCTOPOXIECHUS
NPHHHMATH C YYETOM THAPOre€OJOTHYECKHX YCIOBHH MECTOPOXICHHUS, NOCIEN0BATENILHOCTH
OoTpaGOTKH TOPU30HTAa PYJHHMKA M NPOBEACHUS IOPHO-KAMMTAIbBHBIX M MOArOTOBHTENBHBIX
BBIPabOTOK.

IIpy 3TOM HaWIeKUT I[PUHAMATh BO BHHMaHHME HaIM4YME CTaphlX MOA3EMHBIX
BEIpabOTOK M APYTHX 0COOECHHOCTEH MECTOPOXKAEHHS.

Heo6x0auMo Takxe yYHTHIBATb M 3KOHOMHYECKYIO LIEJIeCO00pa3sHOCTh NPUHUMAEMBIX

BapUaHTOB.
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[pu HanMyYUK BO3MOXHOCTH OCYLIEHHS IITOJBHEBBIMH BhIPAOOTKaMH MOMKET OKa3aThCA
1esnecoobpasHBIM BMECTO IBYX MIIM HECKOJIBKHX [OPH30HTOB MMETh OOMH Ooree riyOoxuit
FOPH30HT OCYILIEHHUS.

Cxema pacnoiOXKEHHMS  JPEHAKHBIX CKBaXUH MIM  IPEHXHBIX  (UIBTPOB
MPOEKTUPOBATh € Y4€TOM HUMEIOUIMXCSA MOJ3EMHBIX BBIPAOOTOK, MPOEKTA UX MOCIIEXYIOLIErO
MPOXOXJIEHHS, a TaKXKe pPAaCIOJIOKEHHA OTpabOTAaHHBIX YYacTKOB MECTOPOXKIEHHS H HX

00BOZIHEHHOCTH.

2.3. IToa3zemHbIe ApeHAKHBIE BLIPA0OOTKH

[Ipn npoeKTMPOBaHHM OCYIIEHUS JpPEHAXXHBIMH IIaXTaMM IPHHUMaTh OJMH U3
CJIEAYIOLUUX PEXKUMOB IKCILTyaTalluH:

He3aToIIsieMblii, KOria 3aTolieHHe BbIpaboTOK He MOXET OBITH JONYIIEHO Ja)e Ha
KOPOTKOE BpeMsl (HallpuMep, U3-3a 0CaableHusl yCTOHYHBOCTH NIOPO):

KpaTKOBPEMEHHBIH, KOTr/ia 3aTOMNJIeHHE BEIpabOTOK MOXET OBITH JONYILIEHO Ha KOPOTKOe
BpeMsi B N€pHOJ1 HHTEHCUBHBIX NABOJAKOB (BECEHHHX HJIM JIMBHEBBIX);

3aTOIUISIEMBIM, Korja [Jomyckaercs Oonee wiM MeHee MANUTENbHOE 3aTOILIEHHE
JIPEHAOXHBIX BBIPa0OTOK NABOAKOBBIMM BOJAaMHM HJM BOAOH H3 KapcTOB (TpH 3TOM
OKpY>Xalollie NOopoAbl HE JOJKHEI TEPATh He0OXOIUMOMN YCTOHYHBOCTH).

Ilpu 3aTONNEHHH APEHAXHBIX BBIPaOOTO BCE BRIPAOOTKH, HE MOJIEXKAUIHME 3aTOILIEHHUIO,
JIOJDKHB] OBITh OrpaXAEHbl TEPMETHYHBIMHU IEPEMBIYKAMH, PACCYNTAHHBIMHM Ha MAaKCUMAJILHO
BO3MOXHBIH HaNop HOA3EMHBIX BOJ WM MYJIBIIbL.

Ilpn npoekTHpOBaHHH TOTO HJIKH HHOIO cnocoba OCyHieHHs, NpeayCMaTpUBAIOLIETO
HCIIONIb30BaHUE MOA3EMHBIX APEHAXHBIX BBIPAOOTOK, ClielyeT paccMaTpHBaTh ClEIyIOlMe
BapUaHThI OCYLIEHUS:

COBMEIIEHHE JPEHAXHBIX ¥ IKCIIyaTallHOHHBIX BHIpA0OTOK B OHOH LIaxTe;

COOpYXXE€HHME AaBTOHOMHOM JPEHa)XHOHM HIaxThl, HE CBA3aHHOM C BbIpabOTKaMH
JKCIITyaTallHOHHOM IIaXThl.

B nepsomM ciydae eMKocTh BOAOCOODHHKOB NEHTPATbHOH HACOCHOHW BONOOTIHBHOH
YCTAHOBKH JI0JDKHA OBITh  He MeHee 4-X4acOBOr0 HOPMAIBHOIO IIPUTOKA BOIBI,
TIOMHOXXEHHOro Ha ko3dduruenT 1,2. Bo BTOpoM ciyyae oHa MOKET OBITH NPHHATA PABHOM
2-X 4acoBOMY MPHUTOKY C TeM ke Ko3hPHuIueHTom.

B oboux ciayyasx B coorBeTcTBHM C naparpadom 3.30 CHull 2.06.14.85 cnenyer

npenycMarpuBaTb, IIpH  3HaAYUTCIBHBIX IIPUTOKax BOJAbBI B WAXTY HCIIOJIb30BaHHUE
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CNeIHABHBIX BOAOCOODHEIX IUTPEKOB, Napaluie]bHBIX OCHOBHBIM INTPEKaM, pacloaraeMbIx
Ha 6oJiee HU3KHUX OTMETKax.

VYKIOHBI OCHOBHEIX M BOJOCOOPHBIX LITPEKOB B 3TOM Cilydae HEOOXOIMMO BBIOHPATH €
TaKUM PacyeToM, 4yToOBl BOJa M3 3alOJIHEHHOrO BOJOCOOPHOro IUTPEKa He MOoCTynaia Mo
cOoifkaM €ro C OCHOBHBIM INTPeKOM M He mperpaxjana Gul myTedl oTxoma moaeH Mo
OCHOBHOMY IUTPEKY K OKOJIOCTBONBHOMY IBOpY. OCOOEHHO Ba’XHO 3TC IPH BO3MOXHBIX
MaccoBbIX INpOpbiBax BOABl. COOHKH AOMKHBI OECNpensTCTBEHHO MpONycKaTh ITOTOK
NpopBaBLIeiiCs BObI Ha BoAocGOpHbIA WTpeK. B MecTax conpshkeHust BOLOCOOpHOro ITpeKa
C KOJIIEKTOpaMH 3ariiyOJIeHHOM HAaCOCHOH CTaHLIMM CJeyeT IpelycMaTphUBaTh TIIyXyro
TePMETHYHYIO TEPEMBIYKY C Tpy0aMH, pacCYHTAHHBIMH Ha MaKCHMaslbHO AONYCTHMYIO
IIPONMYCKHYIO  CHOCOOHOCTB, KOTOpas TakXKe MOXET perylHpoBaTbCAd  3aMOPHBIMH
YCTPOHCTBaMH.

Ha ocHOBHOif BhIpabOTKe NO/KHA INpeNyCMaTpUBaTbCs TFEPMETHYHAs MEpPEMbIUKa ¢
JBEPbIO, paCCUNTAHHAs HA OXKUJAeMbl€ HANOPHI.

Ilpu BoIGOpe GopMBlI M pa3MepoB ceueHHs BbIpaboOTOK U OOOpYNOBaHMS IAXTHBIX
CTBOJIOB [PEHAXHBIX IIAXT CIENYET YUHUTHIBATh YAOOCTBO pPacloJIOKEHHS BOIOOTIHBHBIX
TpyOONIPOBOJIOB, X PEMOHTa W OCMOTpa, a Takxe obeclneuyeHHe BO3MOXHOCTH CIyCKa H
roabeMa KpynmHorabapuTHOTro 000py1oBaHHs ( 3JIEKTPOABHTATEINH, JNEKTPOBO3BI U AP.).

Ilpu BeIGOpE CeueHUS APEHaXHBIX BEIPabOTOK HEOOXO0AHMO:

YUYHTBIBATh IPOMYCKHYIO CIOCOOHOCTH H, COOTBETCTBEHHO, pa3Mepbl BOJOOTIMBHBIX
KaHaBOK, KOTOPbIe JOJKHBI pacCUUTHIBATLCS HA MPONYCK MAKCUMAaJIbHBIX IIPUTOKOB BOJbI B
NIaBOJIKOBBIM MEPHO WM B IEPHOA JINBHEH NPUHATON 06eCIeUeHHOCTH;

TIpH HeOOXOAMMOCTH MPOXOJKH JJIA Ilefieif OCyLIEHHs NapHbIX IUTPEKOB, U3 KOTOPBIX
OIMH HIDKHMI sBJfeTCs BONOCOOpHBIM, a Ipyrodl OCHOBHBIM (ClEIyeT, KaK IpaBHJIO,
Ollepexarolre NpeHaKHble CKBaXKMHBI OYPUThL M3 BEPXHEro IUTPEKa, a TaKkKe NMPOU3BOIAMTH
NIOJICEYKY CKBO3HBIX (HIBTPOB);

OypeHHe IOPEHAXXHBIX CKBaXKHH M3 APEHAXHBIX BBHIPAOOTOK clelyeT MpOM3BOAMUTHL M3
creuManbHbIX OYpOBBIX KaMep, a IOJICEYKY CKBO3HBIX (QWIBTPOB NPOHM3BOJIUTH M3 “KaMep
MOJICEUKH .

Ilpu rmoxaceuke CKBRXHH cClelyeT NPUMEHATh TAaMIOHBIL, TpeJOTBpAlLAIONIINE
THApaBIMYECKHe YAapsl, a IpH OypeHHH B CHIBHO OOBOJHEHHEBIX MNOPOJAaX NPUMEHSTh
NIPEBEHTOPBI.

KperuieHHe BOJOOTBOAHBIX KAHABOK CJEAyeT NMPHHMMAaTh, KaK IIpaBUIIO, COOPHBIMH

Xene300eTOHHBIMH JIOTKAMHU,
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B uensx HepomymieHHus pa3Opbl3rMBaHHs BOABI H pa3MblBa IOYBbBI B KaMmepax
BOJIOMEPENMYCKHBIX CKBXHH M KaMepax TOACEYKH CKBO3HBIX (HIBTPOB CHELYET
[peaycMaTpuBaTh:

TpyOBb! MM pyKaBa JUIs [JIABHOTO OTBOJIA BOJABI B KAHABKY;

JIETKO OYHILIAEMBbIE OT 1IJIaMa BOAOOOMHBIE KOJOALBI;

YCTOMUMBOE KpeIIeHHEe CaMuX Kamep.

[lpu namuuum 3arTyOiIeHHBIX BOJOCOOPHBIX BBIpAGOTOK, OTKATKy MO HHM U JPYTHMM
BbIpabOTKaM JPEHaXXHOMH 111aXThl IPOU3BOUTb aKKyMYJIATOPHBIMH 3NIEKTPOBO3aAMU.

[Ipn npoexTUpPOBAHUM TNPOBETPUBAHUS IOA3EMHBIX JPEHAXKHBIX BHIPAOOTOK MpH
BCACBHIBAIOIIEM MPOBETPHBAHUH CJIEAYET YYHTHIBATH MOACOC BO3MIyXa, a TP HAarHeTaTebHOM
NPOBETPUBAHUM - IOTEpPH BO3JyXa 4Yepe3 BOJOMOHU3UTEIbHBIE CKBRXWHBI H CKBO3HBIE
(uIBTpHL

OpHEHTHpPOBOYHOE KOJIMYECTBO BO3/yXa, ITOJCAacBIBAEMOr0 HIH TEpPIeMOro, IO
CKBaXMHaM NpPUHUMATL N0 GopMye (C MOoCHAeNYIOIHM YTOYHEHHEM MOCNe AeNpPecCHOHHOMN
CBEMKH):

Q=0,001g, 2.1)
rae, Q - KOJIMYECTBO TEPSEMOrO MITH MOCTYNAIOLIETO BO3/yXa;
€ - pacxo/l BOAbI IO CKBAXKUHAM.

Jns pacuera NpoM3BOAMTENLHOCTH BOJOOTIHBHBEIX YCTAHOBOK IIAXTHOTO BOAOOT/IMBA
JIpEHAXKHBIX [IaXT MPHUHUMATh, YTO MAaKCHMAJIBHBIA NPUTOK BOJBI B INAXTY CKIAIbIBAETCSA U3
HOPMAIBHOI'O NPUTOKA U YBEIMYECHUS €ro B IIAROJKOBBIA NepHo.

B ocTtaneHOM pYyKOBOACTBOBaTbCcs TpeboBaHUAMH EnuHbIX mNpaBun 6€30MacHOCTH

BesieHMs ropHbix paboT, a Taxxe CHull 2.06.14.85 (§3.20 no § 3.47).

2.4. /IpeHaxuble ycTpoiicTBa

B 3aBHCHMOCTH OT rHAPOre0IOTNYECKUX, TOPHO-TEXHUUECKUX YCIIOBHI IIAXTHOTO I10Jis
Y NIPHHATOH CXEMBI OCYIIEHHS IIPOEKTHPYIOTCS CNIEAYIOIINE ApeHAXHBIE YCTPOHCTBA:

BOJIOIIOHU3UTENIBHBIE CKBaXKHHBI - CllelyeT IPUMEHSTH B O€3HANOPHBIX IJIACTaX. MPH UX
MoIHOCTH He MeHee 10 M u koaddunente puabTpanuu He Hike 1 - 3 M/CyT., a B HAaNOPHBIX
NJ1acTax - Npyd MeHBIUEH MOIHOCTH M MEHbIIEM Ko3(pduiuenTe GuasTpanuy (HO He MEHee
0,5 M/cyT.). BononoHHu3UuTeNbHBIE CKBAXXUHBI MOXHO OYPHUTH ¢ IOBEPXHOCTH H U3 MOJ3EMHBIX

BbIPabOTOK;
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BOJOMOINIAIIAIOUIME  CKBAXHHBI  clelAyeT  NpPUMEHATb B ClIyYae,  Koria
BOJOIPOBOJMMOCTE HMJKENEXalllero BOGOHOCHOIO TOpHU30HTa Oo0JjiblIe BOAONPOBOAUMOCTH
BEPXHErO0, 3a CUET Yero NocneAHui MoXeT ObITh CAPEHHPOBaH;

CKBO3HBIC (DUIBTPHI CliefyeT HCIOIb30BaTh JJIi OCYLIEHHS BOJOHOCHBIX TOPHU3OHTOB,
3aJleralolMX BhILLE FOPHBIX BEIpaOOTOK B 3HAUMTEILHOM PAcCTOSHUHM OT UX KPOBJIH, B CBA3H
C ueM [JpEHHpPOBaHHME OJ3TOr0 BOJOHOCHOTO TI'OpU30HTa 3a0HMBHBIMH GQHUIBTPAMH He
[PEACTABIAETCS BOZMOMXHBIM,

BypeHue CKBO3HBIX (QHIBTPOB CIEAYET IPOM3BOAUTCSA C MOBEPXHOCTH 3€MJIM O JIMHHUH
ropHpix  Bblpaborok. llepBoHaualbHO OHM  MOIYT OBITb  HCHOJNB30BaHBl  Kak
BOJOIOHU3HTE/BHEIE CKBaXHHbl, a 3aTeM IIOJPe3al0TCs II0 Mepe MNPOXOAKH TOPHBIMH
BEIpabOTKaMK M Iocle oOOpYAOBaHUS YCTBEBOH YacTH IPOJAOKAIOT paboTy B TOPHBIX
BbIpaboTKax.

Boccraromme apeHaxHble CKBaXXMHBI (MM HAKIOHHBIE) INPOEKTHPOBATh IIPH
HEBO3MOXXHOCTH TEXHUYECKH OCYIECCTBATH OypeHue 3a0UBHBIX (DUIBTPOB.

FopusonTanbuele (cnabo HakJIOHHBIE) CKBaXMHBI IIPOEKTHMPOBATH U1 JpeHaka
Pa3IHYHBIX 30H TOpPHBIX MOPOJA MNOBBINIEHHOH BOAOOOMIJIBHOCTH. ['opH30HTalbHBIE (Cnabo
HaKJIOHHBIE) CKBa)XXHMHBI B YCJIOBHAX NOBBIIICHHOH OOBOJHEHHOCTH HEOO0XOOMMO OYypHUTH B
3260 BbIpabOTKH C HX BEEPHBIM PaCHOJIOKEHHEM, KaK OMNepexarollye H OJHOBPEMEHHO
JIpeHaKHbIE.

JInsg yToyHEHHUS TIeoJIOTHYECKOTO CTPOEHMS, IUisi YMEHBIUEHHS Harnopa BOJIOHOCHOTO
rOPHU30HTA, 3ajleralollero B I104YBE BbIpabOTKH, OypsATCs pasrpy3ouHble IpeHaXHble
CKBa)XHHBI UJIH MPOXOJSTCS TTOHU3UTENIBHBIE KOJIOILIBI.

Pasrpy3ounbie CKBaXXHHBI 3aKJIabIBaTh B NMOYBY BBIPAOOTOK AN YMEHBUIEHHS Hamopa
BOJIOHOCHOTO TOPU30HTA B II0YBE BBIPAaOOTKH.

TMonwxarorye KOJOMIB NPUMEHSATH B Cllyyae, KOIJa CaMOM3JIMB M3 CKBaXKHH He
o0ecreYnBacT CHATHS Hanopa BOJOHOCHOIO I'OPHU30OHTA, 3aJIETAIOLIEr0 B IIOJOLIBE TOPHOM
BBIpaboTKU. I TybuHy KoNo1eB NPUHUMATL He Goree 8 M.

DKEKTOPHbIE UIIIOQHIBTPOBIE YCTAHOBKH IPUMEHSTD JUIA CHUXKEHHUS YPOBHS BOAbI OT
510020 M B mecyaHblX rpyHTaX ¢ Kod¢pduiiHeHTOM (HIBTpAllM HE MeHee 2 M/CyT.

Jlerkue urnodunsTpossie YCTaHOBKH (JIMY) npuMeHATH s ocymeHHs 0OBOAHEHHBIX
IIECKOB IpH Npoxojake cTBoioB. CHMXeHHNe ypoBHs Bos! mpu nomomu JIMY nocruraercs He
6onee 4-5M. Kosdduiuent OHIBTpallMH BopocoepX alluxX mnopon s paborer JINY

JOMKeH ObITh 5-50 M/cyT. 6e3 oOchInKM BOKpYr HIroQHIBTPOB, 5-5 M/CYT. - ¢ I€CYaHO-
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rpaBuitHoii ob6ceimkoi. JIMY MoxxeT OBITH HCNOJIb30BAHA TAK)Ke NNl OCYLIEHHS IIECKOB B
M0YBe FOPHU30HTANbHBIX FTOPHBIX BEIPA0OTOK.

YCTaHOBKM BaKyyMHOrO BOJOMOHHXEHUS IPHUMEHATH [UIS OCYIIEHUS TJIMHHUCTBIX
NIECKOB U cymeceit ¢ koadduuuentom ribtpanuu ot 0,1 10 2 M/cyT. Ha rny6uny 5-7 M.

KoHTponbHO-pa3BeloyHble  CKBa)XKMHBI  3aKiadblBaTh  Ha  MecTa  OypeHus
BOJOMOHHU3UTENLHLIX CKBRXHH JUIS YTOYHEHHS THAPOI€ONIOTMYECKMX M HHXXKEHEPHO-
reoJIOrHYeCKUX ocobeHHocTeH ropHbIX nopod. IIpH OypeHHHM KOHTpPOJBbHO-pa3BEAOYHBIX
CKBXWH IpedycMaTpPUBaTh KOMIUIEKC T'MAPOre€ONOTHYECKHX, HHKEHEPHO-TEOJIOrHUECKUX U
reo(p3uYeCcKUX HCCIeNOBaHHH.

Habmonarenbyble CKBaXHHBI INPENyCMAaTpHBaTh IS HaOnMogeHUs 3a pa3BUTHEM
NENIPECCUOHHOM BOPOHKH, XHMHYECKMM COCTABOM IOJ3EMHBIX BOJ, TeMIEpaTypoH,
HM3MEHEHHEM YPOBHS BOJIbl Ha IIaXTHOM IOJIE B NPOIECCE OCYLUEHUS.

BoponponyckHbie CKBaXHHBI 3aKIANBIBAIOTCSA B OHIKEHHBIX MECTaX THA Kapbepa IJis
cOpoca TUBHEBBIX W MOJ3EMHBIX BOJ M3 Kapbepa B MOA3EMHYIO APECHAXXHYIO CUCTEMY MIIH C
BBILIEJIC)KAIIEr0 TOPH30HTa TOPHBIX BHIPAOOTOK Ha pacloJIOXEHHBIE HHXE TOpPH3OHT,

06opyAOBaHHBII HACOCHOH CTaHUHEH.
2.5. Cnoco6b1 coOpysKeHHs APEHAKHBIX YCTPOHCTB H HX KOHCTPYKUHHU
Bribop coopyxeHus (OypeHHs) ApEHaXHbIX YCTPOHCTB IPUHHMaTh € Y4ETOM

KOHKPETHBIX T'€OJIOrO-THAPOr€OJIOTHUECKUX YCHOBHﬁ, Ha3HayCHU4, FJIy6l/IHI>I H JuaMeTpa

CKBaXXHHBI H NPOU3BOAUTSH 10 Tabauue 2.1.

Tabnuua 2.1
Crnoco6bl coopy)eHHs APEeHaXHBIX YCTPOHCTB
Crniocob 6ypenus PannonanpHasg o61acTh NpUMEHEHHA
Bpa1atenbHblif, ¢ TPOMBIBKO#H CxBa>KuHBI B 6J1arONPUATHBIX TMIAPOTr€ONOrH4ECKUX
TIMHHCTBIM PAacTBOPOM YCIOBHSIX;
(pOTOPHBIH MM KOOHKOBBIN) Ha BOJIOHOCHBIE TOPU3OHTHL, PAHEE XOPOUIO U3YUEHHBIE U

HagCXKHO OHpO60BaHHbIC, C YY€TOM BO3MOXHOIO
CHHXEHUA nebura B pe3ynpTaTe KOJABMATALUH TTOPOJ

IMTMHUCTBIM PacTBOPOM
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BpamarenbHbl# ¢ NpoMBIBKO#H
B YCTOHYMBBIX CKaNbHBIX MOpPOJaX
BOZOM WIIM MPOILYBKOI BO3AYXOM

(pOTOPHBII MJTH KONOHKOBBIN)

B MHOT'OJIETHEMECP3JIBLIX NTOpoaax;
H606BOJIH6HHI>IX TPECIINHOBATHIX H 3aKapCTOBAaHHBIX

nopojax

Bpamarenssslii ¢ 06paTHOM

IPOMBIBKO#M (POTOPHBI#A)

Cksaxxkunbl riybunHo# no 60 M auamerpom 1o 1000 km

u Oonee, B pbIXJIbIX OTJIOXKEHHAX, 6€3 60bIIOro KoNNYe-CTRa
KPYINHO#H rajibkH;

npy riyOuHe 3aferaHys ypoBHS NOA3eMHbIX BOA 3 M U Gornee

OT NNOBEPXHOCTH 3EMJIH

KanaTtHo-ynapHsiit

CxBaXKHHBI B PHIXJIBIX Nopoaax ramyouHoi 150 m

(B CKaJIBHBIX NOpOJIax AomycKaeTcs Ha rrybuny bonee
150 M), Ha 6e3HanopHble BOJOHOCHBIE TOPH30HTHI;

B paiiOHax, rlie 3aTpyAHUTENBHO OpraHu30BaTh
BolocHab)keHHe 11 MPOMBIBKH CKBa)XXHH B Ipoliecce

OypeHus

KombuHupoBaHHBIH (KaHATHO-

YIOApHBIA U POTOPHBIH)

CkBaxxuns! riryouHOH 607ee 150 M B CIIOXHBIX
THAPOre0JIOrHYECKUX YCIOBUAX OYPUTh: YAaPHBEIM
cnocoOOM B PBIXJIBIX O€3HANIOPHBIX BOJOHOCHBIX
HOpOAax;

POTOPHBIM- IO BOJIOHOCHOT'O TOPH30HTa, HAMEYAEMOTO K

IKCILIyaTalluu

B KOHCTPYKIIHH BOJONOHM3UTENIbHON CKBaXXHHEBI npeaycMarpuBaTte CICAYIOUIHUEC

KOJIOHHBI TpY6Z axXTOBOC HAIIPABJICHHUE, KOHAYKTOP, TEXHUYECKHUE KOJIOHHBI, (J)HJIBTpOBaﬂ

KOPOHKa.

HuxHIO YacTh Kaxaoi KoJOoHHBI 06cagHbIX TpyO 000pyAOBaTh yTOJILIEHHOH TpyOoOi

anuHoit 0,4-0,5 M ¢ KOHHYECKHM Cpe3oM (DalMaKkoM).

HuameTp 6ypoBoro HaKOHEYHHKA V1A OypeHHs CKBa)XXKUHBI N0 (HIBTPOBBIE KOJIOHHBI

NpuHUMaTh Goliee HapyXHOro JxWameTpa ¢UIbTpa He MeHee, yeM Ha 50 MM, a mpu o6ChINKH

¢uisTpa rpaBueM - He MeHee 100 MM.

3a3zop Mexay KoNoHHOH oOcamHBIX TpyO M CTEHKOH CKBaXXMHBI IpH AHaMETpax Jo

500 MM mpuaumath ot 25 no 100 MM, a npm numamerpax OGosnee 500 MM - ot 120 1o

150 MmM.
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JlnameTp KCIUTyaTalMOHHOM KOJIOHHBI TpYO B CKBaXXMHE NIPHHMAMATh B 3aBUCUMOCTH OT
YCTAHOBJIEHHBIX HACOCOB!

C BJIEKTPOABHraTelIeM Haj CKBaXHHOM - Ha 50 MM 6onblle HOMHHAIBLHOTO JHaMeTpa
Hacoca,

C MOTPYXHBIM 3JIEKTPOIBUraTElIeM - paBHBIM HOMHHAIILHOMY IHaMETpy Hacoca.

BricoTy noanema eMEHTHOTO pacTBOpa B 3aTPYOHOM IIPOCTPAHCTBE IPHHUMATh:

JUISL KOHOYKTOpa (11aXTOBOro HalpaBjeHUs) - 10 yCTbs;

IS TPOMEXYTOUHBIX M OJKCIUTyaTallMOHHBIX KOJOHH - B 3aBUCUMOCTH OT
HEOOXOAUMOCTH M30JSILUHU BhILIETIE)KAILNX BOJOHOCHBIX TOPH30HTOB.

Jng neMeHTUpOBaHUsl 0OCaTHBIX KOJIOHH B MHOTOJIETHEMEP3JBIX TI0POJaX NPHMEHMATH,
KaK IpaBuJIO, PACLIMPAIOIIMIACS ITTAHO3EMUCTHIN LIEMEHT MapKH He HIDke 400.

I ycKopeHHsl CXBaThIBaHMsS W TBEpIEHUs NpeaycMaTpuBarh AoOaBieHHE B PacTBOP
XJIOPUCTOTO KalIbl{Us WM JAPYTMX YCKOpPHTENeH CXBaThbIBaHHS W TBepaeHusa. Kpome Ttoro,
HEeOoOXOOMMO  TPedyCMOTpeTh TpOrpeB  3aTPyOHOro  MPOCTPaHCTBA € MOMOIIBIO
LMPKYJMPYIOIIEH B KOJIOHHE XUAKOCTH C TeMIlepaTypoii e Huxe +20° C.

JIns perynvpoBaHHS CBOHCTB LIEMEHTHBIX paCTBOPOB M IPOIECCOB B3auUMOAEHCTBUSA HX
C TOpHBIMH IOpoJaMH M TpybamMH IpeAycMaTpuBaThb NPHUMEHEHHE aKTHBHBIX U
HaMOJHHUTEIBHBIX N0OAaBOK, pyKOBOACTBYACH yKazaHusaMu CHull.

[Ipn arpeccMBHBIX MOA3EMHBIX BOJAaxX IJiI HEMEHTHPOBaHHS o0OCagHBIX KOJIOHH
MIPUMEHSTH ClIeMaTbHbIE XMMHYECKH CTOHKME 11EMEHTBL

Jns  ofopynoBaHuss yCTbS  BOJOIOHHM3UTENILHBIX CKBaXHH IpelycMaTpHUBAaTh
npesbiieHHe Ha 500 MM HajJ TOBEPXHOCTBIO 3€MJIM BEepXHEH uacTu oOcagHbix Tpyb, Ha
KOTOPBIX MOHTHPYETCS OTFOJIOBOK.

KoHcTpykiuio cKBO3HEIX GUILTPOB IPHHUMATE C YYETOM:

MHHMMAJIBHO JOIyCTUMBIX IIPH KpeIsleHHH o0caHBEIMU TpyOaMu 3a30pOB B 3aTPYOHOM
npocrpaHcTse 8-15 MMm;

060pyn0BaHNs BOAOCITYCKHOH YacTH CKBO3HOTO (DMIIbTpa 3a/BUXKKOH U MaHOMETPOM.

Bo u3bexanue IpoppiBa MOA3EMHBIX BOJA B TOpHBIE BHIpAOOTKH OypeHHE CKBO3HBIX
GunpTpoB IpeAycMaTpMBaTh Ha S5 M HIDKE IONOLIBHI BOJOMPHEMHOrO INTpeKa; 3aboi
CKBO3HOTO (HJBLTpa pacrionarath B 3-5 M OT OCH JPEHAXKHOTO HITPEKa.

3arpyOHOE TNIPOCTPAaHCTBO CKBO3HOro (HIBTpa LEMEHTHPOBATH C OCTABJICHHEM
UEMEHTHOI'0 CTakaHa B Tpybax, a TakXXe YCTaHaB/IMBaTh PE3UHOBBIMH TaMIIOH HIIH

IpeIOXPaHUTENBHYIO TPOOKY.



31

B pBIXJIBIX OTJOXKEHHAX COOpYXEHHE HIrIOQMIBTPOB MpelycMaTpUBaTh € MOMOIIbLIO
THPaBIMYECKOro IOTPY)KEHHs, a NMPH HAIMYMU IJIOTHBIX INIMH H BaJyHHO-TAJIEYHHKOBLIX
OTJIOXKEHUH - myTeM OYpeHHs CKBaXXUH € MOCIEayollel rpaBuitHoi 06ChIMKOM.

HacocHble yCTaHOBKH 15 IOTPY>KE€HUS UTrI0QHIBTPOB IPUHHUMATE!

B MEJIKO3EPHUCTHIX MECKax - IPOU3BOAUTENBHOCTHIO 20-30 M/

B KPYITHO3EPHHUCTBIX HECKAX - IPOU3BOIUTENBLHOCTHIO CBhIlIE 40 M/4.

[Ipy  HanW4YUM  TpaBeNMCTHIX  OTJOXEHHH, CHUIBHO  IMOMJIOMIAIOIMX  BOAY,
Ipe/lycMaTpuBaTh KOMIIpECCcop ISt NOJa4YH CKAaTOTo BO3AyXa B CKBKHHY.

[Ipu ycraHoBKe HrnopuIbTPOB B IpyHTax ¢ kodbduuueHToM OGQuIbTpanum  2-
5 M/cyT. NpUMEHATh IPaBUHHYIO OOCHINKY.

JluameTp BOCCTAIOUIMX, HAKIOHHBIX W TOPHU3OHTAIBHBIX IPEHAXHBIX CKBaXKHH,
npoOypHBaEeMbIX H3 [MOA3EMHBIX TOPHBIX BBIPaOOTOK, IPHHHMAaTb B COOTBETCTBUM C
OKHUIAeMbBIM JIEOUTOM.

HuxHsAs 4YacTh GuIbTpoBOH KOJOHHBI JOJKHA BBIXOAHTH M3 YCTbS CKBaXXHHbI He
MeHee, ueM Ha 100 MM,

JIng perynHpoBaHHsS CTOKa H3 CKBaXHHBI, a TakxXe Ui OINpeleNeHHs YPOBHSA
MOA3EMHBIX BOJI YCThe CKBaXXHHBI 000pYA0BaTh BOJIOBBITYCKOM, 3aABH)XKKOH 1 MaHOMETPOM, a
NpH HAJIUYMH BBICOKHX HAMOPOB B OCYIIAEMBIX MOpOAax - TaKXKe IepPMETH3UPYIOLIHMH
yCTpOHMCTBaMHM AJIs OTBOJA BOIBI.

KounykTop B ckBakMHE LIEMEHTHPOBAaTh Ha BCHO ero JUIHHY. OcTaibHble oOcagHble
KOJIOHHBI 3aKpEIUIATh C YCTPOHCTBOM CaJIBHHKOBBIX MM (JIAHLEBBHIX ONOpP Ha YCThE
CKBa)XUHBI.

3abuBHBIE QUIBTPHI B TOPU3OHTAIBHBIX M HAKIIOHHBIX BbIpabOTKax MpeaycMaTrpuBaTh
nnuHoi ot 3 no 15 M. PaGoyas dacte 3a6uBHOrO unibTpa nomxHa ObITh He MeHee 500 MM H
pacrosiokeHa y oJAOLIBEI BOAOHOCHOTO ILJIAcTa.

Bypenue 3a0MBHBIX (UIBTPOB MpPH Hamopax Ao 15 M BoaHoro cronba NMpoOU3BOIUTH
OIHHMM JIMAMETPOM Ha BCIO JUIMHY, a IpU OONBIIMX HAmopax - HECKOJIbKMMH AMaMETPaMH ¢
IPUMEHEHHUEM FepMETH3UPYIOLIMX YCTPOMCTB M nocieayouen obcankoi Tpy6amH.

IloazeMHble BOJONOHHM3UTENbHBIE CKBa)XMHb OypUTh H3 CHEIHAIBHBIX KaMep,
AMEIOINX rabapuThl, COOTBETCTBYIOLIHE HCIOJB3yeMOMYy OypoBoMy o000OpylOBaHHIO H
TpeGOBaHUSIM TEXHHUKH O€30MaCHOCTH.

YcThb BOMOMOHM3HTENBHBIX KonoaueB (urypdos) o6opynoBaTh JNSAaMH M CHEMHBIMHU

NOJNKaMHu.
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2.6. Bogonpuemusie GuabTphI

Ipu orGope BOABI M3 PHIXJIBIX ¥ HEYCTOHYMBBLIX IONYCKANBHBIX H CKABHBEIX MOPOJ B
CKBaXXMHAX CJlelyeT YCTAHABIMBaTh GUIBTPHL BOAONPONYCKHOH cnocobHocThiO Ha 15-20 %

BBLILIC OXKMAACMOIro IIPHTOKA U3 BOOAOHOCHOIO IacTa.

2.7. MeponpunTusi mo uHTeHcHGHKaunH padoT ApeHAXKHBIX YCTPOHCTB

Iins nospinnenus neOuTa BOJOTIOHM3MTENBHBIX M JIPEHAXHBIX CKBAXWH ClexyeT
npefycMaTpUBaTh OIUH U3 CIIeIYIOIIX C10CO00B:

TOPIIEIPOBAHKUE - B YCTORUUBBIX NTOPOJAX;

cBabMpoBaHMe - B IieckaX I BOCCTAHOBJEHHMA CIabOHamOpHBIX BOJOHOCHBIX
TOPU30HTOB,;

THUIPaBINYECKHII.

B kauectBe xuakoctu “pa3pblBa’ IPUMEHATH BOIY, BOJHBIE PpacTBOPBI CONSHOM
KMCJIOTBI, @ TAK)XKE COJISHYIO KHCIIOTY TTOBBIIIEHHOH BA3KOCTH. B kayecTBe pacKIMHKBAIOIIETO
MaTepuana 1 3aloJHEHHs TPELIHH IPUMEHATb KBapLEBBII NECOK.

Kucnorsas o6padoTka nopoa Npou3BOAHTCS COJSIHOHN, CEpHOM, YKCYCHOH KHUCIOTaMH B

TITHHOKUCIJIOTOH.
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3.'OPHAA YACTb

3.1. I'opHbelit oTBOA

3.1.1. Obue nonoxeHus

Kaxaoe ropHopynHoe mnpeAnpHsTHE HODKHO HMMETh 3eMENbHBIH OTBOJ B YBSI3KE C
rOpHBIM OTBOZOM. OdopMiieHHe TOPHOTO OTBOAA IpeAuIecTBYyeT OPOPMIIEHUIO 3EMENBHOTO
OTBOJIa.

Ilon TropHBEIM OTBOJOM TIOHMMAETCs YacTb 3E€MHBIX HeIp, IperocTaBiseMas
OpraHu3alli¥ WM TPEeANPHUSTHIO JUIS NMPOMBILJIEHHOH pa3paboTKU COAepKalluxci B Hei
II0JIE3HBIX UCKOMaeMBbIX. PazMepnl rOpHOTO OTBOJIA ONPENENSIOTCS KOHTYpaMH pa3BelaHHOM
YacCTH MECTOPOXACHHS HIIH MECTOPOXKACHHS B 11€JIOM C YYETOM 30H CJIBHDKECHHUS.

[IpenocraBicHue (yTBEpXACHHC) TOPHBIX OTBOJOB WM MPHPE30K MX AJNA pa3paboTKu
MECTOPOKIEHHH BCeX BHIOB IONE3HBIX HCKOMaeMbIX, kKpoMe oOllepaclnpoCTpaHEHHBIX U
Topda, npousBoauTCcs YnpasieHusMu OKpyros ["ocroprexHanazopa.

IIpoexT ropHoro oTBOJAa COCTABAAETCA Ha CTAAUAX “TIPOEKT’ U “pabounii mpoexkT”.

B npeanpoextHpIx npopaboTKaX NPOEKT rOPHOrO OTBOAA HE COCTaBISIETCS, OJHAKO,
peLIaoTCs BCE OCHOBHBIE BONIPOCH! IPOEKTa FOPHOIO OTBOJIA.

[Ipy [poeKTMpOBaHHM TIOJUIEPXKAHHUS MOIIHOCTH JIEHCTBYIOIIETO MPENNpHATHS
NPOM3BOAMTCS  TPOBEPKA  COOTBETCTBYIOWIErO  HOBBIM  YCJIOBHSM  YTBEPKACHHOIO
(0TBEJIEHHOTO) FOPHOTO OTBOJAA H B ClIy4ac He0OXOOMMOCTH COCTaBJISETCA HOBBIH IPOEKT C
YUETOM Pa3BHTHS FOPHBIX paboT.

[Ipu npoexkTHpOBaHMH HOBOTO NMPEANPHUATHS B IIpeliesaXx FTOPHOro 0TBOAA, OTBEJAEHHOTO
JIpYroMy NpeANnpUATHIO, HEOOXOAUMO COrJlacoBaHHE ¢ OpraHusalued (NpeanpusiTHEM), B
BEJICHHMH KOTOpPOW HaxXxOAHMTCS FOPHbI# OTBOJ, H YTBEPXKIECHHE B NOPSJAKE, aHAIOTHYHOM 715
TIOJY4YeHHs HOBOI'O FOPHOTO OTBOJAA.

[lpoekT ropHoro oTBOJa, KaK MpaBuio, odOpMIseTcs OTIAENbHOH KHUIOH H
TIpeIBAPUTEIHHO COrJIACOBBIBAETCSA ¢ YTpaBleHHeM OKpyra ['ocroprexnansopa.

OxoHuarenpHoe O(POPMIIEHHE TOPHOrO OTBOJA NPOM3BOAHMTCS B  OpraHax
['ocroprexHam3opa 1o TNPEACTABIEHUH TOPHBIM MNpEANpPHATHEM MAaTEpPUAlOB COTJIACHO
nefictBytomeid “HHcTpykLHMH O TIOpsAAKE NPEAOCTABIEHHS TOPHBIX OTBOJAOB I pa3paboTKH

MECTOPOXKACHHH MONIe3HBIX HCKOMAeMBbIX ™.
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3.1.2. I'paHuup! TOPHOTO OTBOJA

['opHBIf OTBOI OTPaHUYMBAETCH:

JIHEBHON IOBEPXHOCTBIO, Ha KOTOpoil 0003HAayaloTCs TIpaHMULBL, ONpEAESIOINe
IJIOIIAAb FOPHOTO OTBOJA, HEOOXOAUMYIO Ui pa3pabOTKM MECTOPOKAECHMS B TIpaHHIax
yrBepxkaeHHbIX [ K3 3anacoB ¢ yueTOM NPOEKTHBIX 30H CABHKEHHS T'OPHBIX NOPOL;

BEPTUKANBHBIMUH  [JIOCKOCTSIMU IO TpaHUllaM [OPHOTO OTBOJAa Ha JIHEBHOM
NIOBEPXHOCTH;

rnyOuHOH 3aeranns MoJIe3HOTo HCKomaeMoro (riyOnHol noacyeTa 3anacos).

I'paHu1bl TOPHOTIO OTBOJ@ HAHOCSATCS Ha ITAHE [TIOBEPXHOCTH, pa3pe3ax, BEPTHKAJIBHEIX

NPpOCKIHAX.

3.2. 30oHb1 BpeAHOro BJIHSAHHS FOPHBIX PAa00OT M MepbI OXPaHbI OT HETO

3aaHMii, COOpYXKeHH H NPHPOAHBIX 00LEKTOB

3.2.1. 30HBI BpeAHOIO BIMSHUS TOPHBIX paboT

[Ipu mpoeKTHpOBaHWH pa3pabOTKH MECTOPOXKIEHHS HEOOXONHUMO YYHTHIBATh BpEIAHbIE
BJIMSIHUS TOPHBIX paboT Ha COCTOSIHUE MAacCHBA FOPHBIX TIOPOA ¥ 3€MHOH IIOBEPXHOCTH.

BpenHoe BnusHUE FOPHBIX pabOT MOXKET NPOSBUTHLCS B CJIEIYIOLLEM:

CABMXEHHE NIOPOJ U 3eMHOMH MOBEPXHOCTH, BBI3BaHHOE OUYMCTHBIMH paboTaMu;

nepopMHUpOBaHHe TIOPO] BOKPYI' BHIpabOTOK BeiieACTBHE 00pa3oBaHMs 30HbBl ONIOPHOTO
JaBJICHHUA.

I'panuiibl 30H CABMKEHUS TOPHBIX NMOPOJ M 3€MHOH MOBEPXHOCTH OT OYMUCTHBIX paboT
CTpOSITCS [0 YIJIOBBIM M JIMHEHHBIM IapaMeTpaM, YcTaHOBIeHHbIM [IpaBunamu ®
YKasaHUAMH TIO OXpaHe COOPYXXEHHH Ui JaHHOrO MEeCTOPOXKIACHHA HIH ‘“‘BpeMeHHbIMH
IIpaBUJIaMH OXPaHbl COOPYXXEHHH M MPUPOIHBIX 0OBEKTOB OT BPEOHOTO BIHUSHHUS MTOA3EMHEIX
pa3paboTOK Ha PYAHBIX MECTOPOXAEHHUSAX C HEHM3YHUEHHBIM MPOLECCOM CABM)KEHHUS T'OPHBIX
nopon”. K yImoBeIM napameTpaM OTHOCATCS YIibl CABHXXEHHMS H YIJIbl pa3pbiBOB B
HalNpaBJICHUAX 1O NPOCTHPAHMUIO M BKPECT NPOCTHPAHUS M Yrjbl BOPOHKOOOpa3OBaHHUS B

KOPEHHEBIX NOpoaax, yrijibl CABHMXXECHHA H Pa3pLIBOB B HACOCax.
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K juHeliHBIM MapameTpamM OTHOCATCS MOINHOCTH CHBMIAIOLUENCS IAYKH TOPOJ
nexadyero 60Ka 3aeken, BbICOTa yCTOWYHBOrO CBOJIA, IIAr CABH)KEHHS B KOPEHHBIX ITOPOIax.

B 3aBUCHMOCTH OT couYeTaHHS BJIHSIONIMX (AKTOPOB MpOLECC CABHXKEHHSA TOPHBIX
OpOd MOXET JIOKANM30BATECH B MACCHBE WM JOCTUraTh 3eMHOH MMOBEPXHOCTH H
NposABIATECS B (OpME BOPOHOK, MPOBAJIOB, Teppac, TPEIINH, TUIABHBIX CHABIDKEHHH H KX
pa3IuyHBIX COYETaHUH.

B cBsasu ¢ OonabliMM pa3HOOOpa3WeM TIOpPHOIEOJIOTMYECKHX YCJIOBHI  pPyAHBIX
MECTOPOXAECHHUH 30HBI CIBHXEHMS TOpPHBIX TMOpPOJ M 3€MHOM MMOBEPXHOCTH JOJDKHBI
OTIpeAENATBCA 10 ACHCTBYIONMM [TpaBuiaM U YKazaHHsAM IO OXpaHe COOpYKEeHHH Ha OCHOBE
BCECTOPOHHETO aHalM3a FOPHOreoJOrMyecKoi 0OCTaHOBKH, a B HEOOXOIUMBIX Cly4asx - C
MOMOMIBIO CIIENHaNH3UpOBaHHbIXx opranu3amuit (BUO'EM, BHUMU u np.).

IlocTpoenne rpaHMIl 30HBI ONACHBIX CIABIDKEHHH BeJeTCs Ha BCEX CTagusX
NPOEKTHPOBaHHS H B NPEANIPOEKTHHIX NMpopaboTKax.

B noscHuTenbHOH 3amHcke HaeTcsi OOOCHOBAaHUC IIPHHATBIX 3HAYE€HHH YTIOBBIX H
JMMHEHHBIX NapaMeTpoB Mpolecca CBUKEHUS, PacyeThl BBICOTHI 00aCTH CABHXKEHMS NOPO.
npu oTpabOTKeE ClIENBIX 3aI€XKEH, ONMUCHIBAETCS CIOCO0 NMOCTPOEHHUS 30H.

Ilpy BemeHHH OYHCTHRIX paboT B MacCHBE TOPHBIX TIOpPOA  NPOHCXOAUT
nepepacnpeic/ieHe HanpsKEHWH W, KpOME 30H CABMXKEHUH, BO3HHMKAIOT 30HbI ONOPHOIO
JaBJIeHuUS.

Ilpn BrIOOpe MecCTa 3aloxeHMs ¥ BHJA KpEeMH NOATOTOBHTENbHBIX M KalHTalIbHBIX
TOPHBIX BEIPA0OTOK CIIEAYET YYUTHIBATH HAJTMUHE 30HBI OIIOPHOTO aBIECHUS.

Pa3sMmeppl 30HB! ONOPHOTrO JaBlE€HHA M BelWYMHa Jedopmauuil nopoa B 3TOH 30HE
YCTAaHaBJIMBAIOTCS 10 PEKOMEHIANMsM Ha OCHOBE HCCJIEJOBAHHMH CIELMATN3HPOBAHHBIX
opranuzauuii (HHT'PH, BoctHUI'PHU, BHUOI'EM wu np.), npeacraBiseMbIX HMMH IS
pa3paboTKH NMPOEKTOB HIIM 10 QHAJIOTUH - JUISi TEXHHKO-3KOHOMHYECKHX 00OCHOBaHHMH.

Ipenpacyer BenuMYMH CcABHXKEHMI W JOedopMauMil TOpHBIX IOpPOA H  3€MHOM
HOBEPXHOCTH, BBI3BAHHBIX JPEHHPOBAHHEM OOBOJHEHHBIX MECTOPOXKACHHH M BMEIIAIOMHMX

OpPOJ, IPOH3BONUTCA CreLHANH3HpoBaHHbIMU oprann3anuamu (BUOI'EM, BHMMHM u np.).
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3.2.2. Meps! oxpaHbl

[Ipy nmonamaHuM 30aHUH, COOPY>XEHHHM M HCKYCCTBEHHBIX BOJOEMOB, NMPHUPOMHBIX H
JIpYruX OOBLEKTOB B 30HY BPEIHOTO BIHSHHS NMOA3EMHBIX pa3paboTOK OHM JIOJKHBEI OBIThH
BBIHECEHBI 3a Npeaebl 3TOH 30HbBI, @ IPU HEBO3MOXKHOCTH MM HELles1eco00pa3sHOCTH BBIHOCA
TIOJIJIEXAT OXPAHE.

Mepbl OoXpaHbl HIH BBIHOC COOpYXXEHHH 3a Ipejesibl BpeJHOIO BIHSHHS NOI3EMHBIX
pa3paboTOK ONpenensaioTCs MPOEKTOM Ha OCHOBAHMHM TEXHHKO-O3KOHOMHYECKHX pacueros, a
TakKXxe Mo JPYrHM TEXHHYECKUM COOOpaXKeHHUSM.

MepamMu oxpaHbl ABJISIOTCS:

NpHMEHEeHHe CrelHalbHBIX CUCTEM pa3paboTkH;

3aKjanKa BeipaboTaHHOTO MPOCTPAHCTRBA,

HEIOoIHAas MO MIOUIAAU BhIEMKa PYAbL;

KOHCTPYKTUBHBIE MEpHI 3aIllMThl, BKIIIOYAIOLINE pa3elieHue 31aHUus U COOpYXeHUS Ha
OTAENBHBIE CeKNHUHM JAeGOopMaHOHHBIMH UIBaMH, YCHJIEHHE HECYIUHMX KOHCTPYKIUMH ¢
TIOMOILBIO CTANBHBIX TAXKEH, pacTsaKeK M3 Kelne300eTOHHBIX NOsICOB, YCTAaHOBKA pPa3iMyHOTO
poja KOMIIEHCATOPOB U T. I1.;

NpoBeJIeHUe PeMOHTHO-BOCCTAHOBUTEINBHBIX paboT;

BpEMEHHOE U3MEHEHHe XapaKTepa 3KcIyaTauuu noapabarsiBaeMoro o6bseKTa;

OCTaBJIEHHE NPEJOXPAHUTENILHOTO [ETNKA;

HpoBeJieHHe CHelMAbHBIX HaOMIOAeHUH 3a pa3BUTHEM IMIpollecca CABHXKEHHA M
COCTOSIHMA noapabaTeIBaeMOro o0ObeKTa.

OcTtaBneHre npeJOXpaHUTENbHbIX LIENHKOB A OXpaHbl 00BEKTOB JONMYCKAETCS TOJIBLKO
B T€X CIyYasiX, Korja Apyrie Mepbl OXpaHbl HE MOTYT rapaHTHpOBaTh COXPAHHOCTL 00BEKTA
WJIY SBJISIIOTCSA YKOHOMHYECKH HellellecooOpa3HbIMHU.

B 3ToM ciyyae rpaHHLbl IPENOXPAHUTENBHBIX LEJIHKOB CTPOSTCH B COOTBETCTBHH C
pekomenaauusamu JlpaBun oxpaHbl M HAHOCATCS Ha pa3pe3bl, BEpTHKAIbHBIE NPOEKIHH,
TJ1aHbl TOPHBIX PaboT ¥ Ha MOBEPXHOCTH (TPaHHUIlA OXPaHAEMOM TUIOIIAIH).

BriOpaHHBIe Mepbl OXPaHbl COTJIACOBBIBAIOTCS C BAAAENBIEM OOBEKTOB, ODOPMIISIOTCS
¥ YTBEPXKJAIOTCH B MOPAAKE, YCTAHOBIEHHOM neilctsyroumed “UHcTpykuued o nopsaxe
YTBEPXKIEHHS MEPONPUSATHH 1O oXpaHe 3JaHHH, COOpY)XEHHH M NPHPOAHBIX OOBEKTOB OT
BPEJIHOTO BIIMSHMS TOPHBIX pa3paboTok’.

Meprl oxpaHbl OnpefessioTcsa Ha BceX CTaJUsX MPOEKTHPOBAHUS U B NPEANPOCKTHBIX

npopaboTKax.
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OTBETCTBEHHOCTh 3a MpaBHJILHOCTE BbIGOpa Mep OXpaHbl, MPOM3BOJICTBA PACUYETOB H
CBOEBPEMEHHOE YTBEPXKICHHE MEP OXPaHbl IIPH NMPOEKTUPOBAHWH TOPHBIX NPEANPUSATHH, a
TaK)Xe MpH MNPOEKTUPOBAHUH COOPYXEHHH M HACEJeHHBIX MYHKTOB Ha IIOLIAASX 3ajeraHus
NOJIE3HbIX MCKOMAeMbIX BO3JaraeTcs Ha MJIaBHOrO MHXXEHepa MpOeKTa M IIaBHOTO HHXKeHepa
IIPOEKTHON OpraHu3anuy.

Peutenue 3amay, cBs3aHHBIX C ONPEACICHUEM BPEIHOrO BIHAHHMA MOA3ECMHBIX
pa3paboTOK M BBHIOOPOM Mep OXpaHbl, NIPOU3BOJUTCS B COOTBETCTBHH C HMEIOLIMMHCS 1is
MecTopoxkaeHuit [IpaBunamMu oXpaHbl, a MpH OTCYTCTBHH TaKOBBIX - COTJIACHO “BpeMeHHbIM
[IpaBHJIaM OXPaHbl COOPYXKEHHI U MPHPOAHBIX OOBEKTOB OT BPEAHOTO BIMSIHHS I10A3EMHBIX
pa3paboToK Ha PyJAHBIX MECTOPOXKIAECHHSAX ¢ HEH3Y4YEHHBIM IPOLECCOM CABHXKEHHS TOPHBIX
nopona”.

Jinsg 0coObIX rOpHOreOOrMYECKAX YCIOBHH WA O0COOBIX OXPAHAEMBIX OOBLEKTOB, HE
yuTeHHBIX B [IpaBuiiax oXpaHsl, pellleHHEe BONPOCOB 0 ONpeE/IEHHIO 30H BPEAHOIO BIMSHUS
NOA3EeMHBIX pa3paboTok M Mep OXpaHBl NoJApabaThiBaeMbIX OOBEKTOB TMPOU3BOAMICH C
IpUBJIEYECHHEM CNIEUHANN3UpOBaHHbIX opranu3anuii (BHUMHU, BUOI'EM u np.).

OTtknonenus ot Tpebosaunit [IpaBui oxpansl o Mepam oxpaHbl OOBEKTOB OT BPEIHOTO
BIMSHUS  OOJ3EMHBIX  pa3pabOTOK  JONMycKarTCs  IpH  HAIMYHM  3aKJIIOYEHHs
cneuyanu3npoBanHoil opranuszauuu (BMOI'EM, BHHMM) u cornacoBbIBaroTCs ¢ OpraHamu
['ocroprexnanzopa B cooTBeTcTBHM ¢ MHCTpyKIIMEH.

BriGop MecTa 3a0keHus MOJEBbIX OTKATOYHBIX BBHIPabOTOK M €1ocoba UX KperieHUs
JOJDKEH OCYIIECTBAATHCA C Y4€TOM BPEIHOTO BIHMSHHUS OUHUCTHBIX paboT, 30H pa3rpy3kd U
OINOPHOTO JABJICHHUS MO KOHKPETHBIM PEKOMEHJIAUHUAM CIEIHaNM3MPOBAHHBIX OpraHu3alui
(HUI'PH, BUOI'EM u np.).

CTBONBI W COOpYXEHHs NPOMIUIOINANOK INAXT JOJDKHBI PAacroyiaraTbCsi BHE 30HBI
BpPEHOTO BIHUSHUS TOPHBIX pa3paboTok, onpeneneHHO OT pa3pabOTKH MECTOPOXKIAECHHUS 10
KOHEYHON TIyOMHBl, a IpH HEYCTAHOBJICHHOW riyOuHe pa3pabOTKH - 10 TIyOHHBI
pa3BeJlaHHBIX 3amacoB 1o Kareropusam A+B+C,+C; + IIPOTHO3HELIE.

[Tpu pacnoyioKeHHH MaxTHBIX CTBOJIOB B 30HE BPEJHOIO BJIMAHHSA JIDEHAXKHbIX padboT
JOMKHBl OBITh 3alPOEKTHPOBaHBEl KOHCTPYKTHUBHBIE MEpOIPUATHSA (y3/ibl NOAATIHBOCTH,
PUXTOBOYHBIE KOHCTPYKIMH), OOecreuuBajolie NUKBHAALMIO BPEIHBIX IOCIEACTBHH OT

nedopMalmii ToNIM NOPOA B pe3ybTaTe ApeHaXa.
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3.3. MeToanyecKne peKOMeHAALHH IO OfipeeeHHI0

MOUIHOCTH MOA3¢MHBIX PYAHHKOB

3.3.1. O61wmii MoAXoa K OLIEHKE TOPHEIX BO3MOXHOCTEH

B coBpemenHo#i TEOpHH M NpPAKTHKE TOPHOIO NPOEKTHPOBAHHS MOIIHOCTb INAaXT H
PYAHHKOB paccMaTpHBaeTCsl B ABYX acCleKTax: MOLIHOCTh IO FOPHBIM BO3MOXHOCTAM, 3a
KOTOPYK) TpPHHUMAaeTCs MaKCHUMallbHas rojoBas Jo0bya IOJE3HOTO HCKOIaeMoro,
JlocTHraeMasi Ipu NPHHATHIX TEXHOJOTHH, TEXHUKE H OpraHu3auuy paboT, M ONTHMAaJIBHAas,
yCTaHABIMBaeMas B MpeAesiax TOPHBIX BO3MOXKHOCTEH € LENbIO NONMYyYEHHs HauiIydylIMX
HKOHOMMUECKHX MoKa3aTeaed 0TpabOTKH MECTOPOXKIAEHHS.

BenuuuHy ropHbIX BO3MOXHOCTEH pYyIHHMKOB CIEIYeT ONpeAeisTh IIyTeM pacdeTa
BO3MOXHOM HHTEHCHBHOCTH IMpOIIECCOB M3BIEYEHHS M BOCHPOH3BOJACTBA 3JI€MEHTapHBIX
BoleMOuHbIX enuHull (OBE) na pabouell nyomaau MECTOPOXAECHUSA, YTO TMO3BOJISET
pa3fieNbHO YYeCTh BIMSHHE €CTECTBEHHBIX YCIOBHUH, MHTEHCHBHBIX M 3KCTEHCHBHBIX
¢dakTOpOB U, ClenoBaTeNIbHO, TEXHONOTHUECKHMX OCOOEHHOCTEe#l cucreM pa3paboTkH M
CpPEICTB  MEXaHu3allM¥, COOTBETCTBYIOIMX  IIPOEKTHPYEMOMY  JTaly  OCBOECHHS
MECTOPO’KICHHUS.

[lon pabGoueli mnnOWAABI0 MECTOPOXACHHS MNOHHUMAETCH 4YacTh OKCILTyaTallMOHHOH
TUIONIAIM, HAa KOTOPOM OCYHIECTBISIOTCS MPOLECCHl H3BJIEYEHUS W BOCIPOM3BOCTBA 3aI1acoB
pyael, a nold OBE - HauMeHblIMI B CTpPyKType 3anacoB OJioka WM MaHeld o0beM, g
OTpa0OTKM  KOTOPOTO  OCYILUECTBJISETCS  3aKOHYEHHBIH  IUKJI  TOpHBIX  pador,
XapaKTepU3yIoUMicss  CyMMapHOH  INPOJO/DKMTENBHOCTBIO  BCEX  IMOCJIENOBATENIbHO
BBINONHAEMBIX TEXHOJIOTHYECKUX MPOLIECCOB € YYETOM Nay3 MEXAY HUMH.

Onpenenenne napamerpoB OBE, sBistomuxcs MonyneM NpUMeEHSEMON TEXHOJOTHH
JOOBIYM  pyIpl, OPOHU3BOAMUTICA C YUETOM XapakTepHBIX OCOOEHHOCTEH MPOEKTHPYEMOit
TEXHOJIOTHYECKOH CXEMBI HKCILTYyaTaIllii MECTOPOXKICHHA:

IpH cHCTeMax pa3pabOTKM € MacCOBBIM OOpYUIEHHEM M TOPUEBBIM BBITYCKOM PYABI
OBE - 06nem 3amacoB, 3akilOueHHBIN B Ipeleiax 3Taxa (MoJdTaka) M NPUXOJMHIMHCS Ha
yacTh pabouell mnomany, obcayxuBaeMoi oaHON Oypon0CTaBOUHOM BBIPabOTKOM;

IIPH CHCTEMaX pa3pabOTKM C MacCOBBIM OOpylleHHEM M TOHHBIM BHIycKoM pyasl OBE
- 00bEM 3aMacoB, OTPaHHYEHHBIH 3aMKHYTHIM OOBEMHBIM KOHTYPOM M OTOMBAEMBIH 3a OJMH
MaccoBbIi B3phIB. [lapamMerpsl DBE [0mkHBI COOTBETCTBOBATH ONMTHMAIBHBIM 3HAYCHHSAM

TOJIUMHBI OTOMBaeMOro CJjOsA M BEJHYHHBl MacCOBOTO B3peIBaA AJId obecneueHus
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HeoOxonumoro ¢poHTta paboT u 3agaHHOrO Ka4yecTBa ApobGieHHs o6pyLIaeMOro MaccHBa, C
Y4ETOM 00€CneYeHHs MaKCHMaNLHOW HHTEHCHBHOCTH BBITYCKA PYABI B YCIOBHSX BBICOKOTO
IrOPHOIO J1aBJIEHHS;

IpY KaMEpHBIX BapHaHTaX cHCTEM pa3paboTKH ¢ ocTaBjieHHEM LeaukoB OBE - o0pem
3amacoB py/bl B €AMHMYHOR KaMepe;,

NIPH KaMEPHBIX CHCTEMaX pa3spabOTKH C BBIEMKOH LIETHKOB MacCOBBIM OOpylIeHHEM
OBE - cymmapuplii MMHHManpHpif 0ObeM 3amacoB pynpl, 3aKIIOYEHHOH B Kamepax H
LeJIMKaX, OMHOBPEMEHHO oTpabaTsiBaeMbIX Ha paboyeil miioniaay MeCTOPOXKICHHUS;

NpU KaMepHBIX CHCTEMAX pa3paboTKy ¢ 3akaakoif BelpaboTaHHOro npoctpancTea DBE
- CYMMapHbIH 00BEM 3anacoB pyxbl B Kamepax, YHC/IO KOTOPBIX PAaBHO YHCIy ouepeleil ux
BbleMKH. [Ipn OXHOBpeMEHHOH uM rocienoBaTeIbHON OTpaboOTKe Kamep depe3 OAHY, NBe
HJIH TPH JCJICHHs LIAXTHOI'O MOjIf Ha KaMephl M LENHKU SBJISETCA YCJIOBHBIM, TaK KaK WX
oTpaboTKa BEJETCS OAHHMM CrocoboM. B TO ke BpeMs NpOAOKHTENBHOCTH IOralleHUs
3anacoB PyJbI 3aBHCHT HE TOJIBKO OT NMPOAO/KUTEIBHOCTH LIHKJIAa JOOBIMHBIX paboT B Kamepe,
HO ¥ OT 4MCJa ouepeiell HX BBIEMKH;

IIPH CJIOEBBIX CHCTEMAX pa3paboTku ¢ 3akyaaxoi BeipaboTanHoro npocrpanctsa JOBE -
3arnackl OJHOM JIEHTHI.

MeToaudeckui MOAXOA K OUEHKE TOPHBIX BO3MOXHOCTEH 3aK/IlO4aeTcss B
YCTaHOBJIEHUH pa3MepoB paboueil nyolaay, COOTBETCTBYIOLIEH MaKCHMaJIbHO BO3MOXKHOMY
gyucnry OBE, a Takxke BenuunHe ee TroJ0BOro OOHOBIEHHS B 3aBHCHMOCTH OT
IIPOJOJDKHUTENBHOCTH [TPOM3BOJICTBEHHOTO IIMKIIA 110 BhleMKe 3anacoB DBE.

IIpoexTHas MOIIHOCT PYJHHKA 110 TOPHBIM BO3MOXHOCTSM OllpeenseTcs:

JIIsl HAKJIOHHBIX ¥ KPYTOHAKIIOHHBIX 3aJIeXKeii

Ax=V,*S* y*Kkon., t1/ron
IUIsl TONIOroNafalollX ¥ FOpU30OHTaNIbHBIX 3a1€XKeH
An=V,*Sg * y*K kon., 1/ron 3.1)

rue:

Vi - CpellHEr0A0BOE NOHHXEHHE YCJIOBHOI'O TOPU30HTA BBIEMKH, M/TOL;

S- axcmmyarauvoHHas MNUOWAAb MECTOPOXACHHMS - pyJHas MJIOLIaAb 3a BEIYETOM
omanei, He moAsexalHMx oTpaborke, M%;

¥ - IVIOTHOCTB PY/IBL, T/M’;

K xon. - k03¢ PUUHEHT U3BIEYEHHS KOJNHYECTBA, YUUTHIBAIOIIMHA KOJMUYECTBEHHBIE U

KavyeCTBEHHbIE (pazyboXKHBaHHE) OTEPH MOJIE3HOT0 HCKOMAEMOT0;
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V., - CpeaHerojoBoe IMOABUraHHe yCIoBHOro ¢poHTa paboT MO INOYBE DPYAHOH
3aexXu, M/To;
_ m 2,
S¢ =By " - niomane ycnoBHOro pponTa pabot, M°;
By - lIMpHHA MAXTHOTO MO, M;
m - CPEJIHEB3BEIUEHHAsS O IJIOAAH MOLIHOCTE 3aJIEXH, M.
[Toka3aTeny HHTEHCUBHOCTH SKCILIyaTallud MECTOPOXKACHMUHMI :

s, S\

V= — x ko x ho, M/ron, Vp=— « ko, Mrog, (3.2)
S Bu

TAC.

Sp - paboyas nomaaL MECTOPOXKAEHHS, Mz;

ko = T,/T, - koadpuuuent rogosoro obHoBneHus paboyelt niomaaH, pas/roa;

T: - kanengapHas NpoJIOJHKUTENBLHOCTE pabOTHI pyAHUKA B TEUEHUE rOJA, CYT/TO;

Ty AIUTENBHOCTh, NPOU3BOJACTBEHHOTO IIHKJA MO H3BJIEYEHUIO M BOCIPOMU3BOJCTBY
3anacoB OBE, cyT.;

h, - BbICcOTa 0Opy11aeMOro (0T6UBAEMOTI0) CJIOS pYABI, M.

Benuuuna paboueil niomaay MecTOPOXICHH:

Sp=Su+Ss, M7, (3.3)

roe:

S; U S; - COOTBETCTBEHHO TUIOIIALH H3BICUYEHHS ¥ BOCIIPOU3BOICTBA 3aI1acoB, M2,

[Tpo10mKUTENBHOCTH POU3BOACTBEHHOTO 1IMKJIIa N0 BhieMKe 3anacoB OBE:

T,=T,+Ts, cyT., 3.4)
rae:

TyH Ty - COOTBETCTBEHHO MJIHTENBHOCTH IPOLECCOB H3BJICUEHHS U BOCIPOU3BOJACTBA
3aMacoB B MX B3aUMOHECOBMEILIAEMOM YacTH, CYT.

O6o3HauuB uepe3 Y CTeneHb HCIOIL30BaHMA OIKCIUTyaTAllMOHHOM  IIOIIAmH
MECTOPOXKAEHHS B OJHOBpPEeMEHHOH oTpaboTke (y =S,/S), 3aBHcHMOCTH (3.2) MOXHO
MPEACTaBUTh B YIPOLIEHHOM BU/JIE:

Ve vk “ho; Va= W ko ¥ Ly, (3.5)

rae:

L u- ANHHA MaXTHOTO NOJIA, M.

HenpepblBHOCT, M PHUTMHYHOCTB HOOBIYHBIX paboT 1O pydHMKY oOecreyuBaeTcs
COOIOJICHUEM  NPONOPUHOHAIBHOCTH  COOTHOLIGHHH MPOJOJDKHUTENBHOCTH  IEPHOI0B
BOCIIPOM3BOJICTBA U H3BJieueHHs 3anacoB DBE u yacreil paboueii niowaau, Haxoasuxcs B

T€X )K€ CTaaUsIX. ITO COOTHOUIEHHE ONpeaeseT KodhGHIHEHT CTPYKTY Pl pabodeil miomanu
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MECTOPOXKJACHHU A, NOKA3BIBAIOIIMH YHCIIO 3BE B CTaauu BOCIIPOHU3BOACTBA, IIPUXOAIICECS Ha

oany DBE B cTaauu u3BleYeHHs 3aM1acoB;

Kep=— = — (3.6)

B ciiydac TIPHMCEHEHHSA HECKOJIBKMX palHOHAJIBHBIX TCXHOJOIHYECKHX BapHaHTOB

BBIEMKH B NIPCACIaX MIaXTHOI'O 110JIA I1I0KAa3aTeJIM MHTCHCHBHOCTH CIICAYCT ONIPCAC/IATD:

n
VK:IL Y [ Spi(Kerp.i+ 1 hyi ], m/rox, (3.7
g =l Ty
Vn=If- Y [ Sni(Kcrpi+1)mi ], m/rox, 3.8)
S Tui
rae:
i=l........ , N - HHIEKC TexHonoruveckoil 30Hbl (T3) - ywacTka MecTOpOXIeHHS,

OrpaHHYCHHOTO 3aMKHYTBIM 00BEMHBIM KOHTYPOM H XapaKTEPH3YIOIIErocs OJIM3KUMU

3Ha4YCHHAMHU 3anacoB 3BE, CINHBIMH TOPHO-T€ONOTUUCCKUMH YCJIIOBHAMH H

TCXHOJNIOTHYECKMMHA BaApHAHTAMH BBICMKH.

3.3.2. OneHka npogoJIKHTEILHOCTH NTPOH3BOICTBEHHOTO

IIMKJIa NOOBIYHBIX paboT

IIponomKHUTENBHOCTE BCEX IIPONECCOB M ONepauMii MPOH3BOJACTBEHHOTO LHMKIA IO
BbieMKe 3anacoB OBE ompeznensercd Ha OCHOBaHMH M3BECTHBIX FOPHOTEXHHYECKHX PacyeToB
B COOTBETCTBHUH C HAMEYAEMBIMH CPEICTBAMH MeXaHU3alliH FOPHEIX paboT NPH TEXHHYECKOM
IIEPEBOOPYKEHHH, pa3IHYHLIMH HOpMAaTHBaMH U MPOTHO3HBIMU JaHHBIMH.

[IpuMeHHTENBLHO K BapHaHTaM CHCTeM pa3paboTku 6e3 3aKkiaikd BbIpabOTaHHOTO

MpOCTpaHnCcTBa BE€IHMYHAHA TIPOAOJDKUTEIBHOCTH TPOLECCOB BOCIPOHU3BOACTBA 3allacoB

ONIPEACIIACTCA:

Ts = Tnn + TM + TM + TK+ T3+ 2 TMH s CYT. (39),

rae:
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T Ts T Tk, T3, 2 Tun - COOTBETCTBEHHO ANMTENBLHOCTH MPOLECCOB
NOATOTOBHUTENILHO-HAPE3HBIX paboT, oOopynoBaHUsS 3aMacoB, MOHTaXa CTallMOHApHOIo
obopynoBaHus, KpemjieHHs OYUCTHOIO IpOCTPAaHCTBA, 3apsKaHMS-B3PhIBAaHUS CKBAXUH
(umypoB) B HMX B3aMMOHECOBMEIIAEMOH 4YaCTH M CyMMapHas IpOJOKUTEIBHOCTD
MEXIIPOIECCHBIX N1ay3, CYT.

Bennuunsl, BXoasiue B popmyity (3.9), MOXXHO pacCUMTHIBAThH CIIEIYIONIMM 00pa3oM:

THH:alho o Kyn ncyr _ alho o K’'va ncyr L cyT.,  (3.10)
1000 Py, 1000 Py Ugp

Ty= alho o , CYT., (.11)

KE AE Ney Np

Ty =ty ny+ (tk+ty) ncyr, CyT, (3 12)

T,= —al . (lwm + Hg ) oy, (3.13)

Swn New Ag ng tewm Kin

T 4= alho o qknc
Kg Az K tew New g

(3.14)

+ tye + top , CYT.,

rjae :

a, 1, ho- reomeTpuyeckue pazMeps! OBE - cooTBeTCTBEHHO NTHHA BKPECT IPOCTHPAHUS,
JUIHHA 110 IPOCTHPAHHIO 3alIeXH, BRICOTa 00pyIIaeMoro (0TOHBAEMOT0) CIIOs PYABI, M;

Kyp, K’'yp- yaeneHbil pacxos NOAroTOBUTENBHO-HAPE3HBIX BEIPAOOTOK, CHHYKAIOLIHUHCS
C YBENTHUEHHEM BEJIMYMHBL ho, COOTBETCTBEHHO B M’/THIC.T ¥ M/TBIC.T.; Neyr - YHACTIO pabouux
JIHEH B Mecsle, CyT/Mec.;

rlI'IH
PHH = iz—l UJ X S_] -

IIAaHHPYEMBIH 06beM IPOXOAKH BEIPabOTOK B TeUeHHe MecsLa, M /Mec.,

Npy- YUCTIO BBIPpabOTOK, HAXOASUIMXCS B CTaOHH IPOXOIKH B TEUECHHE MECSALIa;

Uj - cxopocTs mpoBeneHMs j-0#f BbIpaboTKM B 3aBUCHMOCTH OT ee ceuenus (Sj),
OpraHM3alMy paboT U NPOU3BOIUTEILHOCTH NPOXOAYECKHX KOMILIEKCOB, M/MEC.;

Ugp - CpenHsist CKOpoCTh NPOBEICHHUs OArOTOBUTENBHO-HAPE3HBIX BEIPA0OTOK, M/MecC.;
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kg - BpIXOA pyasl € I .M. CKBaXHUHBI, T/M;

Ag - cpelHeCMeHHas NPOU3BOAUTEIBEHOCTE OYPOBOIrO CTAHKa, M/CM.;

I - uKcno onHoBpeMeHHO paboTalONINX CTAHKOB;

IT;- yncno BBLIPaOOTOK, B KOTOPBHIX ONHOBPEMEHHO BEAYTCS paboThl M0 OOYPHBAHHIO
3aMacoB;

tm = P11y - ATMTENIbHOCTh MOHTaXa €AMHHIBI 0OOPYIOBaHHS, CYT.;

P - TpynoemMkocTs paboT no [0CTaBKe H MOHTaXY €IWHMIIBI 000PYIOBAHHS Yel.-CM.;

I1, - yucno pabounx, 3aHATEIX HA MOHTaXKe 000OpYIOBaHHS B TEUEHHE CMEHBI, Yell.;

I1y - uucno exuHUL MOHTHpPYEMOro obopynoBaHus (ansd BuOpoycraHoBok [1y=zal/ In
IB, 3mech l;- paccrosiHHe Mexny HMIIaMH BuOponuTarteneit, M; l, - paccTosiHHE MEXIy
CMEXHBIMH TPAHCIIOPTHBIMHU BhipaboTkaMu B npenenax DBE, M; st cKpenepHBIX YCTaHOBOK
nm =al/lyls, 38ech |, - paccTosiHHE MeXIy CMEXHBIMH BBIpAOOTKAMH CKpENepoBaHus, M);
te, ty - COOTBETCTBEHHO MJIMTEIbHOCTH MOHTHPOBAHHs KOHBeHepa B NaHeJbHOH BBIPabOTKH
A obopynoBaHud y3Ja Neperpys3kd, Mec.; ly - JUJIMHA OJHOrO ILINypa MOJA HITaHTOBYIO
Kpenb, M;

Suun - TJIOI@b KPOBJIH, 3aKpeIiseMoit 01HOH WITaHr oM, M ;

Hgp- HOpMa BpeMEHH Ha 3aKpelnsieHHe OJHOMH IITaHTH, 4;

tem - IPOJIOTDKUTENBHOCTE pabodeil CMeHBI, U;

ks - kO3ddH1IMIEHT NepeBbINONHEHNS HOPMaTUBHOTO nokazatens (K 2 I);

q - yaenbHbIH pacxosa BB na 1 .M. ckBakunbl, kI'/M;

Kyc - KO3bOHUUUEHT HCHONb30BaHHMS CKBAXWUH (OTHOUICHHE 3apsXKCHHOM JIJIMHBI
CKBaXKUHBI K €€ [TOJIHOH ANMuHe);

A, - TeXHHYECKas MPOU3BOAUTENLHOCTD 3apAIHOM YCTaHOBKM, KI/u;

Kpo=1-1t;/tyw - Ko3DOHUMEHT HCIOJB30BaHUS 3apPSAAHON YCTaHOBKHM B TEUECHHE
CMEHBHI;

t, - OO BEKTUBHO HEYCTPAaHHUMEIE TOTEpH pabouero BpeMEHH B CMEHY, 4;

Ny~ YUCJIO OAHOBPEMEHHO paboTaloluX 3apAAHbIX YCTaHOBOK;

tws - BPEMS MOHTHPOBAHHA B3PBIBHOM CETH, CYT.;

tnp- NPOJOJKHMTENLHOCTE IPOBETPHBAHUSA BBIpabOTOK MOCIIE NMPOK3BOJACTBA MacCOBOI0O
B3PbIBA, CYT.

C y4yeToM TOro, 4TO OINpeAeNsIOIIMM W Haubonee JUIMTENbHBIM IMPOLECCOM
BOCITPOM3BOJICTBA 3aMacoB ABIAETCS NPOLECC NOJArOTOBUTEIbHO-HAPE3HBIX paboT, ApYTHE XKe
nponecchl (MCKIOYas MPOILIECC 3apsKaHWA - B3PBIBAHUS CKBAXXWH) B TOM MM MHOH Mepe

COBMELIEHHI C HUM BO BpeMeHH, Popmyiy (3.9) MOXHO NpeICTaBUTh B CIEAYIOLIEM BHJE:
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Te =Ky [Ton+ (To + Ty + T )(1-ko) + T] + 2 Ty, €y, (3.15),

rae:

K; - k03¢ bHIneHT, yYUTHIBArOIIHK YBENHYEHHE CYMMapHOH JIHTENILHOCTH MPOLIECCOB
BOCIIPOM3BOJACTBA B pe3yJbTaTe BBINOJHEHHS paboT 1o pasfeike IOJACCYKH, YCTAaHOBKE
OeTOHHBIX (YHIAMEHTOB, BEHTHJISILMOHHBIX COOPYXEHHH, IPOXOAKE MOIMOJHUTENBHBIX
BbIPAbOTOK X0311{CTBEHHOI0 Ha3HAYCHHU, IONONHUTENILHOMY KPETUTEHHIO BEIpaOOTOK B 30HaX
MOBBIUIEHHOT'O TOPHOTO JaBJICHHS;

K- k03¢ ¢unmeHT coBMEIIEHHS TPOLECCOB BO BpeMeHH. 3HadeHus ko3dduurentos K,
u K, ycTaHaBIHBArOTCS B pe3yJibTaTe aHaM3a KaleHJapHbIX rpadHKoOB.

[IpuMeHHUTENEHO K OTpabOTKe IIOJNIOTONAfalOUIMX W TOPU3OHTANBHBIX  3alIeXei,
BCKPBIBAaEMBIX M IMOATOTABIMBAEMBIX, KaK MpPaBUJIO, OJHUM TPAHCIOPTHBIM T'OPU3OHTOM,
JUTATEJHHOCTb NPOLECCOB BOCIIPON3BOACTBA ONpeAesSeTC:

Te=1tyar Neyrt t,, CYT, 3.16),
rae:

twar = I/ U - JUIHTEJILHOCTH NPOBENEHUS MarucTpajlbHOH TPaHCIOPTHOH BHIPAOOTKH
nnuHo#, paBHo#t pasmepy DBE (| ) no anuHe HIaXxTHOro Ioisi, CO CKOPOCTBIO L - (M/Mec.), ¢
Y4eTOM 3aTpaT BpeMEeHU Ha KpeIieHue, Mec.;

t,- BpeMs Ha IIPOBEIEHHE JeTanbHOH pa3BEJKH Ha Y4acTKaX C HEBbIIEpPXaHHBIMH
371eMeHTaMHU 3a1€TaHus, CyT.

[Ipono/KATENBHOCTL Nepuoaa u3BjeyeHus 3amnacoB OBE onpenenserca dusuueckum

obneMoM pa60T H IIPOHU3BOAUTEIIbHOCTBIO NOTPY304YHO-A0CTAaBOYHBIX CPEACTB!

Ty = al ho yKyon

HBpr Kﬂﬂ 1’ICM b CyT! (3'17)
HIIH
T. = alho vy Ko

Ao Nos Neu s CYT, (3.18)

rae:  Hyup- HOpMa BeIpaboTKH, T/CM.;
Aos, Nog- CpeOHECMEHHAs]  TPOU3BOIAMTENBHOCTH (T/CM.) W YHCJIO  €IHHHIL
J0CTaBOYHOro 000pyI0BaHUS B OLHOBPEMEHHOI paboTe.
ns cucreM pazpaboTku ¢ MacCOBBIM OOpyllIeHHEM, B CBA3H C NOJApa3ie/IEeHUEM pyIbl B
NPOLIECCE BBIMYCKA Ha “YuCTYyr0 (HEepasyOOXeHHYI0), “pamoByl0” M “JTHKBHIALIMOHHYIO”

(¢ 60BILIMM NPOUEHTOM HerabapUTHBIX KYCKOB W HYCTOH MOPOABI) H Pa3IMYHBIMH HOpMaMu
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BBIPAOOTKH 171 KQXKIOTO M3 BBIACIEHHBIX KayeCTBEHHBIX THNOB, BenuumHa T, -
OMpeEACTICHHAs B COOTBETCTBUH ¢ dopmyJiol (3.18), nomxna 6s1Th yBenuyena Ha 10 %.

3aBucumMoctd (3.9), (3.15) u (3.18) npuMEHMMBI IJIsi CUCTEM C JOHHBIM BBIYCKOM
PYZbl, KOTIa MpoLecch]l H3BJeYenus 3anacoB JBE MoryT ObITh HayaThl TUIIB 10 3aBEPIIEHUR
BCEr0 KOMILJIEKCa paboT MO MX BOCHPOHM3BOACTBY. IIpH CHCTEMax C TOPUEBBIM BBIITYCKOM
pyABl nocje BOCIPOH3BOJACTBA 3aracoB IEPBOro ciaos paboOThl 110 BOCIIPOU3BOIACTBY BCEX
NOCJIEAYIOIIUX CJIOEB INepemexaloTcss ¢ paboraMu 0o UX U3BleueHHo. Torna

MMPOAOJDKUTCIIBHOCTE  IIPOU3BOACTBEHHOIO IHMKJIa MW [IEpUOAOB  BOCIPOU3BOJACTBA H

u3BJaeueHus 3anacos IBE cocrapurt:

L,
T,u= T’s + T’u = Tnu + Tﬁ + (Tuc + T3c), CyT., (319)
B,
T,B: T + 2T6 + T3c s (320)
Ty=le T + - ) Te+ (LD o1, (3.21)
B B,
rae:

l; - nnuHa 6ypomocTaBOYHOIM BEIPabOTKH, M;

B, - ToniuHa o6pyIIaeMoro crnost pyasl, M;

T =1,1 Bc ho 1y 0 Ny Ko/Aos I o6 Iy - NPOMOIKUTENBHOCTD H3BJICUEHHS 3a11aCOB
0OpyLIEHHOTO CI0s PYIbl, 3aBAcsiIasg OT Yucia 3a6oeB, ob6cmyxuBaemMbix oxnoit [1]IM, cyT;

I's - PACCTOSHUE MEXKIY CMEXXHBIMH B IJ1aHe OYpOJ0CTaBOUHBIMH BBIPabOTKaMH, M;

IT’g6 - uncno eaunnuu [DKM B omgHoBpeMeHHOH paboTe MO U3BJEYEHHIO 3aMacoB MO
Bcem (Nu) OBE;

T,c- AnMTENBHOCT  NPONEcca 3apaspKaHUA-B3PBIBAHHSA  CKBRXXHH OJHOTO  CJioA
PYZABL, CYT.;

M - 4YacTb JUIMHBI GYPONOCTaBOYHOM BHIPaGOTKH, HAa KOTOPOH 3amackl oOypeHbl JO
Hayana OYMCTHBIX paboT (Be/Lr<n < 1).

PacueTsl no mnpuBeleHHBIM ¢opMynam OOJIErYarOTC] COCTOSHHEM IHIJIOTPAMMBI
NPOM3BOACTBEHHEIX MpOLecCOR mo otpaborke 3amacoB JOBE ¢ yuerom cosMmemenus Bo
BPEMEHHM BCEX [MOC/IECA0BATEIBHO BBLIMOJHAEMBIX TEXHOJIOTHYECKMX ONEPALMH, KOTOPBIX B
KOHKPETHOM clly4ae MOXeT OBITh # MeHbllle, YeM I10Ka3aHo B popmynax (3.9) u (3.15).

Takas oueHxka oOuWEHd npPoAOKUTENLHOCTH IMPOU3BOJICTBEHHOTO IHMKJA, Kak

nmoKasare/d HHTEHCUBHOCTH 3KCIJIyaTallid MECTOPOXICHH, A0CTAaTOYHO IIPOCTa H IIPHIOAHA
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NPy aHaliu3e TOPHBIX BO3MOXHOCTEH [OJ3EMHBIX DPYAHHKOB, Korja TpebyeTca CTporo
onpeAeeHHOE COOTHOLIEHHE WHTEHCHBHOCTH TPOLECCOB H3BIEUYEHUS U BOCIIPOM3BOACTBA
3amacoB, T. €. TOCTpOeHHe Bcell pa3pabOTKH MECTOPOXKAEHHSA II0 THIIy [OTOYHOIO
NPOU3BOACTBA.
OnpenensioliiM B CTPYKTYpE NPOJOKHUTEIBHOCTH I[IPOM3BOJACTBEHHOIO LHMKJA
ABJSETCY IEPUOJ M3BJIEYEHHs 3aMacoB, OTHOCHTENBHO KOTOPOIO YCTaHaBIIMBAETCS

HeOOXOAUMBIH YPOBEHb HHTEHCHBHOCTH IPOLIECCOB BOCIIPOM3BOACTRA.
3.3.3. Onpenenenne paboyeil nowany MECTOPOXKIAECHHUS

Onpenenenve pabovert mnomamy (Sp) MECTOPOXKAEHHA 3aKIIOYaeTCs B pacyeTe
TJIONIAAM HU3BJICYEHUS 3anacoB (S,), COOTBETCTBYOILEH KOHKPETHBIM T'OPHO-T€0IOrHYECKUM
YCIIOBUSIM W pallMOHANBHBIM CX€MaM pa3BUTHS TOpPHBIX paboT, a Takxe KodddulueHTa
cTpyxTypsl padoueit miaomanu (Kep = To/Ty):

Sp= Su(Kerp + 1), M2 (3.22)

Ilpu wu3BecTHBRIX panuMoHanbHbIX Mapamerpax OJBE (a,l) coorBeTcTByrommx
MPOEKTUPYEMOH TEXHOJOTHH U TEXHHKEe, OIpefe/eHHe BeNHMYHHBI SH CBOAHTCA K
YCTaHOBJIEHHIO MaKCHMMaJlbHO Bo3MoxxHoro uucia DBE (N,) B onHOBpeMEHHOH OYHCTHOM
BBIEMKE:

Su=N,%a* 1, M (3.23)

IIpumeHuTenbHO K cCUCTEMaM pa3pabOTKH ¢ MacCOBBLIM OOpYIIEHHEM pacueT BETHUYHHBI
Nu 3aBHCHT OT 3Tana pa3paboTku MecToposkaeHHs. IlepBblii 3Tanm cBsi3aH ¢ pa3paboTkoii
BEPXHHUX FOPU30HTOB, BTOPOH - ¢ pa3paboTkoil rTy6OKUX rOpH3OHTOB, HA KOTOPBIX BETMYHHA
TOPHOTO JaBlIEHHs 3HAYUTENBHO YCIOXKHHT YCIOBHS SKCITYaTallM MECTOPOXKACHHS.

[IpumeHseMass Ha BEpXHHX ropu3oHTax pyaHukoB Kpueopoxxbs u ['opHoit llopuu B
OCHOBHOM IIOCJI€IOBAaTENIbHAs CXEMa PA3BUTHUS FOPHBIX paboT ¢ HacTynarolled BhIEMKOH OT
LIEHTpa 3aJIeXKH K (UIaHraM Io3BoJisJia JOBECTH CTENeHb HCIOAB30BaHUS PYIHOH IJIOMIANM
MECTOPOXKIEHHA B OJHOBpeMeHHOH oTpabotke no (,3-0,4 npu pynssix muowansx Gonee
150 te1c. M* 1 g0 0,8 - 0,9 1pm pyaubix mromansx 20 - 40 Teic. M%.  Takum obpa3zoM, Ha
NepBOM 3Tarne pa3paboTKH MECTOPOXAECHUH BelWYMHA MUIONIaA¥ H3BJICYEHHS, B MPHHIIHIE,
MOXeT JOCTHYb 3HAYeHHMH, paBHBIX pPyAHOH NNOIIAAM TOPHU3OHTA, YTO COOTBETCTBYET
BO3MOXXHOCTH ofecnedyeHHss HaubGosble [POMU3BOAMTENLHOCTH pyaHuka. OgHako Ha
IPaKTHKE CYIIECTBYIOT OOBEKTHUBHBIE TPYAHOCTH, CBA3aHHbIE ¢ OpraHU3anued NOOBLIYHBIX H

TPaHCIOPTHBIX paboT U yCNOBHUSMH IPOBETPHBAHUs NpH Bo3pacTaroilleM (POHTE OUHCTHOM
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BLIEMKH, BpPEMEHEM JUINTENbHOH YCTOHYMBOCTH TOpPHBIX BBIPaGOTOK, JHMHTHPYEMBIMH
TPYAOBBIMU M MaTEpPUANIbHBIMK PeCypCaMHu.

Ilpn orpaboTke riaybOKMX TOPH30OHTOB CUCTEMAaMH C MacCOBHIM OOpylIeHHEM
MakCUMalbHasd BeNMYMHA MIOW@AJH H3BJICYeHHs] OOYCIIOBNMBAETCS palHOHAILHBIMH B
YCJIOBHAX BBICOKOTO TOPHOTO [aBJIEHMs CXEMaMH pa3BUTHS TOpHBIX paboT, KOTOphIe
XapaKTEPU3YIOTCS TMOPSJIKOM pa3sBUTHS OYHCTHOH BBIEMKH OT LIEHTpa 3alleXd K ¢iaHram
CIIOIIHBIM GPOHTOM.

@poHTanbHas OJHOCTA[MiIfHAS CXEeMa pa3BUTHS TOPHBIX paboT MpeaycMaTpuBaeT
pacnonoxenne JBE B pabouyeit 30He Ha BCIO MOUIHOCTEL PYJIHOrO Tena (HanpuMep, pyJAHHKH
[opHoii Hlopun). Benuuuna ¢poHTa OUKCTHOM BBIEMKH, npejacraBieHHoro aAsyms OBE Ha
KaXIOM M3 FOPH30HTOB M TIOCNIEIORATENBLHO MIepeMelaeMoro OT LeHTPa 3aJIeXH K (iiaHram,
onpenensercs:

Ny = ng ny, (3.24)

rae:

ng = 2 - uucno OBE, cocTangromux GpoHT OYMCTHON BBIEMKH Ha TOPU3OHTE;

n; - BO3MOXHOE YHCJIO TOPU30HTOB B OJIHOBpEMEeHHOH 0TpaboTke.

L < H,-H
ng 1(1+@o) ho (3.25) ,

nr=

rae:

L - nnuHa 3aneXH N0 MPOCTHPAHHUIO, M;

Qo - K03 duLIHEeHT, YYUTHIBAOLMI  OTCTaBaHME  IIPOLIECCOB  H3BJIEYEHHS  Ha
HHOKeIeXxaleM rOpu30HTe MO CPAaBHEHHIO C BILUEIIEXAIIMM

(@o 21/ 1, 3mech r = 2h, ctg B + Bs - cripskeHHs ()pOHTOB Ha CMEKHBIX TOPU30HTAX, M;

B - yron capukeHHs MaccHBa rOpHBIX NOPO, rpaxl.;

Bs - mupuHa GepMbI 6€30M1aCHOCTH, YYUTHIBAIOIIEH BO3MOXKHbIE CHI)KEHHS yrna B, M.

BenuunHa @, SBSACH LENBIM YUCIIOM, KaK IPABUIIO, paBHsETCS 2);

HB- riryObuHa BCKpBITHS MECTOPOXKIACHHUS, M;

H - riy6una pacnonoxeHus BepXxHero pabo4yero ropu3oHTa, M.

Takum oOpazom,

N, L5 g - LM, ™ (3.26)
(1 + o) 1+ @,

rac.

M - ropu3oHTaIbHAsk MOLHOCTE 3aneXH, M, (M=a).
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®poHT OYUCTHOH BBIEMKM IPH IIOC/IEfOBATENLHO-TAPATUIEILHOH CXEME pa3sBUTHA
TOpHBIX paboT mpeacTaBifeT coboil [uaroHanpHy!0 JIMHHIO BBIEMOYHBIX €IMHHUL; OTPabOTKa
3aIeXeH MPOM3BOJUTCS MalbiMH NaHensMu (KpHBOpOXCKHH OacceiH), cCeKUMAMU MEXAy
JIe)KaYUM U BHCSYUM DOKaMH.
Ilpn mocnenoBarenbHO-NapaljIEIbHOH CXEME M CHCTEMaX C JOHHBIM BBITYCKOM pYIbI
IJI011A/Ib U3BJIEUCHHS ONIpENesIeTC:
S, =N al, M, (3.27)
rae:
N', - unacno DBE, onHOBpEMEHHO HAXOALIMXCS B CTAAHMH H3BJIEYEHHS HA OJHOM
TOpPU3OHTE.
B nepuoa nonxoro pazgutus paboT Ha TOPH3OHTE:
N'y=n¢ M/a (3.28)
Makcumansuoe uyucino DBE Ha Bcex HeHCTBYIOIIMX TOPH30HTaX U IUIOLIAMb

H3BJIEYEHHS, [IPHU N, , ONIpeaenseMoM Takxe 1no ¢popmyne (3.25):

N“ max _ Nr" X n = LM ) (329)
la(1+¢o,)
g, = _LM_; (3.30)
1+,

3J1eCh (o, KaK MPABHIIO, paBHO 4.
Ilpu nocnepoBaTenbHO-NApaIEIFHON CXeMe€ W BapuaHTE CHUCTEMBbI € TOPIIEBHIM
BBIIIYCKOM pYIBL:

Su=Nynrgly M (3.31)

B nepuoa nmonHoro pa3sutus paboT Ha TOPU30OHTE:

Tpy 1mTpexoBoil noaroroske N'y=ngy M/, , (3.32)
IIpH 0pTOBO# noaroToBke N'y=ng M/ 1o, (3.33)
rae:

I'p = BEJIMYHHA ONECPEKCHNUA MEXOY CMCXKHBIMH O6py1.HCHHI>IMH CJI0OAMH pyAbl B IIJIAHE,

MaxcumMansHo Bo3Moxxroe unciio DBE Ha Bcex ropu3oHTax (ImoadTaxax):
IIpH LITPEKOBOH MOATOTOBKE U o = hy/ Iy ( B cooTBeTcTBHM € § 214 “EnuHbIX mpaBui

0€e30nacHOCTH .......... ”, M., Henpa, 1977)
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N, = LM _ LM ; (3.34)

Tuty (1+@o) (fwtho)re

TJe: Iy - BEJIMUHNHA OTIEPEKEHHS MEXAY CMEKHBIMH OOPYIIEHHBIMU CIOSIMH DYl B
ILIaHE, M;

IIDH OPTOBOM MOATOTOBKE U ¢, = hy/ I

N, = LM _ LM ; (3.35)
Lry (14Q,) (rotho)rs

MaxkcumanbHO BO3MOXKHAS ILTOIAAb H3BICUCHHUS
IIpH LITPEKOBOH MOATOTORKE
- .36
Se= LMl (336)
Iy +he

MPH OPTOBOH NOATOTOBKE

§,=— LML, (3.37)

, M
I, +h,

Bennunza paboyelt Miolljagu MeCTOpPOXAEHHS MPH KaMEpHBIX CHCTEMax pa3paboTKH,
npeanonaraloliuX a0 0CTaBjeHHe LENHKOB, AHOO HoralieHHe WX BO BTOPYIO CTaJHIo,
OKAa3BIBACTCs 3aBHCHUMOMH MNpEXJe BCEro OT yCIOBHH 0e30macHOro BeJeHHs FOpHBIX padbot (§
§ 165 u 223 “Enuneix npasun GeszomacHoctH .....”°, M., Henpa, 1977).

Ilpu xaMepHBIX CHCTEMAX ¢ OTCTAaBaHHEM IEJTHKOB MaKCHMalbHO BO3MOXKHASA IJIOINAAbL
HM3BJICYEHU paBHA I3KCIUTyaTallUOHHON IUIOWIAAM OJHOro 3Taxa (S,), YTO COOTBETCTBYET
$bpoHTaNIBbHON ONHOCTAIUHHON cxeMe pa3BUTHS TOPHBIX paboT:

S.=S,k,, M2, (3.38)

rae k, . ko3QOHUMEHT KamepHBIX 3aMacoB, YUUTHIBAIOLHHA CHH)KEHHE BeIMYHHBI

H3BJICYEHHUS B 3aBUCHMOCTH OT JONyCTUMOTO OOHa)XE€HMS NTOTOJIOUHHEI, TapaMeTpbl OTOOHKH

B KaMepax M 4YHC/lIa OJHOBPEMEHHO JEHCTBYIOLIMX TFOPH30HTOB (n.) - cM. Tabin. 3.1.
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Tadnuua 3.1
3nauenus ko3 dulneHTa KaMepHBIX 3anacos k;
NpH pa3IMYHbIX 3HAUYEHHSX OTHOIIEHUs M/ a
M/ a 3unayenus Kk, opu n., paBHOM

1 2 3 4
1 0,50 1 1 1
2,4,6.... 0,25 0,50 0,75 1
3,57, ... 0,30 0,60 0,80 1

MakcuManbHO BO3MOXHY:O BENUYHMHY IUIOMIAOW M3BIEYEHUS CIEAyeT TaKxke
OTIPE/ICNIATh C YYETOM yCTaHOBJIEHHBIX NMOTPEOHOCTEH B MHHEPAIbHOM CHIPBE ¥ BBLIENSIEMBIX
pecypcoB (cM. 1. 3.6).

JUis BapuaHTOB KaMEpPHBIX CUCTEM C BBIEMKOHN LIENIMKOB MAacCOBBIM OOpyliieHueM (mpu
CYLIECTBEHHOM OTCTABaHHM BBIEMKH I[IOCJIEIHHX) TaKXe XapakTepHO BJIMSHHE 3Tana
pa3paboTkH MecTopoxieHusi. B oOiuem Bume miomaaes u3BineueHus 3anacoB JBE
onpenenaeTes.

Su=S, +8,", m? (3.39)

rae:

S, . ITomans W3BNEYeHNs 3aMacoB KaMmep (onpeaensercs no gpopmyne (3.38), m*;

S, - NIIOLIA/Ib M3BICUESHHS 3aNACOB LETHKOB, M.

ObpylnaeMble LIETUKH HAaXOASITCH B TOH YacTH 3KCIUTyaTallMOHHOH MJIOIIanH, Tie
Kamephl yxe orpabotanbsl. Torna

= (S, - Ssep- S6) Kn, M* (3.40)

rIe:

Sgep- UACTh 3KCILTyaTAllMOHHOM MNJOLIAAN BEPXHEro 3TaXa, Ha KOTOPOH H3BJEKAIOTCH
WM Gy/lyT M3BJIEKATHCA 3aIachl KaMep, M’;

S¢ - YacTb 3KCIUTyaTallMOHHON NIIOWAAN PaCCMaTPUBAEMOro 3TaXa, EMHKH Ha KOTOPOi
He M3BNEKAIOTCA TI0 YCIOBHSIM GE3011aCHOCTH, M

Kn - K02 GHIMEHT, yYUTHIBAIOIIMI BO3MOXHYIO CTENEHh MCMONB30BAHUS OCTABIIICHCS
YacTH 3KCIUTyaTallHOHHOH IUIOMIaZH 3a/I€XKH, 3aBHCALLYIO OT NMOpSAKa OTPabOTKH LIETHKOB.

[Ipn oTpaboTke BepXHUX rOpPU3OHTOB BeMHYMHA KoddduuueHTa k, onpenensiercs B

COOTBETCTBUH € Tabn. 3.1 (xo3adpduuumenr k; komonka 3). [Ipn otpaboTke HHKHUX
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rOPH30HTOB OllIEHKa BelHuMHbl Ko3(dHuuuenra K, NpousBoAuTCS B COOTBETCTBUH C
dopmynamu (3.24 - 3.26) g GppoHTaIbHON OTHOCTANUITHOM CXEMBI Pa3BUTUS TOPHBIX palboT.

Ilpn nocnenoBatensHoM OOPYHMIEHMM LEJIMKOB BCJEH 3a BBIEMKOHN 3alacoB KaMep
pacyeT TMOMIAMXd AaHAJIOTHYEH HM3JI0)KEHHOMY [UI CHCTEM C OOpYIIEHHEM IIpu
MOCJIeI0BATENbHO-TApAIIJIENIbHON CXEME pa3BUTHs TOPHBIX padoT (popMynei3.27 - 3.30).

Ilpu oTpaboTKe TrOpPH3OHTAIBHBIX M MOJIOrONaJalolluX 3ajiexell MNpPOTSKEHHOCTH
¢ponta pabot (N,)), Heo6X0AMMOTO0 U1 CBOEBPEMEHHOI0 BBOJIa B 3KCIUTyaTalluiO MOIIHOCTEH

B3aMCH BBIGBIBaIOIIIHX, oIipeacaaeTCs:

Nu=Nupng=n, T,/ Ty, nmpu ycnosuu T,/ T, <L /1, (3.41)
rae:
Ny =T,/ Te=Kepp T _ gpcno omHOBpeMeHHO OTPAGATHIBAEMEIX BHIEMOUHBIX YHACTKOB

(naHenei) B OJIHOM psALY;

Ty =Ly T/ 1, - 1ponomxuTeIbHOCTD MEPHOAa U3BJICYEHHS 3a1aCOB NIAHE M, CYT.;

L, - ;nuna nanen (1o MIMPUHE HIAXTHOTO NOJIA), M;

T, - IPONOIKHTENBHOCTE LIHKIIA 110 BhieMKe 3anacoB DBE, cyT.;

1, - mipuna OBE (moasuradne o4ucTHOrO 32005 3a IIHKI), M;

T;- IPOXOIDKUTENBHOCTD nepuoaa BOCIPOH3BOJCTBA 3anacos MMaHeNH
(cM. popmyny 3.16), cyT.;

1Nl - YUCJIO PAAOB NaHeNe, B KOTOPHIX OJHOBPEMEHHO BEAYTCS OUUCTHRBIE paboThl,

L , - nvHa maxTHOro nojid, M;

| - mupuna nanenu (auHa OBE), M.

Ilpu oueHKe rOpHBIX BO3MOXHOCTEH pYyJHUKOB, pa3pabaTelBalOMIMX I0OJOroNajarolye
MECTOPOXKIEHHUS, CIEAYET YUUTHIBATH TaK)Ke AOOBIUY U3 MOATOTOBUTENBLHO-HAPE3HbIX 3a00€B,
KOTOpas B PsiJie CIy4yaeB JOCTUIaeT 3HAYUTEbHBIX BeNHYHH (10 20-25 % ot n106b14u pyas! u3

OYHCTHBIX 3200€B), nyrem BBeAeHHS kodddunmenta p B dopmyny (3.1) B KauecTBe

OJHOTO H3 coMHOXuTenaei (1 <p<1.25).

3.3.4. OcoOeHHOCTH OLEHKH TOPHBIX BO3MOXXHOCTEH PYAHHKOB, pa3pabaThiBalOUX
MECTOPOX/IEHHS CHCTEMAMH C 3aKIaAKol

BbIpabOTaHHOIO NPOCTPAHCTBA

[lpu onpeneneHuH MIUTENBHOCTH NMPOU3BOJACTBEHHOro uukiaa Ty, dopmyna(3.4) mo

BhleMke 3anacoB OBE kaMepHBEIMH CHCTEMAaMM C 3aKajikOi CJIEIYET y4YUThIBATh, YTO
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BeJHYMHA T, HE H3MEHAETCH, a BEJIMYHMHA T, BO3pacTacT BBUIY BKJIIOUEHHUS 3aKJIAZOYHBIX
paboT B NMpoW3BOACTBEHHBIH Mporecc noObun pyasl. Torma B ¢opmyny (3.9) B xadecTse
CJIaraeMoro  cjaelyeT BBECTH BEJIWYHMHY T,y - NpPOAOIDKHTENLHOCTH  BO3JCHCTBMS
Y30JIMPYIOIINX TIEPEMbIUEK, BO3BEIEHUS 3aKIaf04YHOI0 MacCHBa M TBEPJACHHUS 3aKJIafO4YHOH
cMecH /10 HeoOXO0IUMOM, AT Hayaa OUMCTHBIX paboT B CMEXHBIX Kamepax, IPOYHOCTH, CYT.

IIpon3BoaCTBEHHBIN LUK MO BbleMKe 3anacoB DBE ciioeBrIMH cucTeMaMH € 3aKIaakoil
UMeeT HHYI CTPYKTYpy. B mpoliecchl NpOH3BOJACTBAa BKJIIOYAIOTCA JHIIL paboThl IO
BO3BEACHUIO TMEpEMbIYEK M 3aKJaJOYHOTO MacCHBa, a TaKXKe NpollecC TBEpACHHA
3aKnamouHoi cMecu. [Tpouecchl M3BIeYeHHs BKIIOYalOT 00ypHBaHME 3amacoB, 3apsDKaHHe-
B3pbIBaHHE CKBaXHH (IUMYpOB), OOOpPKY KPOBIM M MOTPY3Ky-ZOCTaBKY OTOMTON pyIHOit
MAaccCBlI.

B obmeM Buae MakcMMalbHas BEJIMUYMHA IJIOMIAJM M3BJICUEHHUS MPU HCNOJIH30BAHUU

KaME€pHBIX CHCTEM C 3aKJIaAKoOH ONpEeaCIACTCA:

S.=S, L
n, , M2 (3.42)
rae.

Nr- BO3MOXHOE IO  YCIOBHMSIM  BCKDBITUS YHCIO TOPHU3OHTOB (3Taxei) B
OJHOBpEMEHHOM oTpaboTke (ompenesseTcss B COOTBETCTBUH C TIpaBOid 4acThio (OpMYJIbI
(3:25);

n, . YACJO OJHOBPEMEHHO OTpabaThIBAa€MBIX I'OPHU30HTOB (3Taxeil), MPU KOTOPOM HX
cyMMapHas IJomaab M3BJICYCHMS paBHA KCIUTyaTalHOHHOM 11owanu (S,) OOHOro sTaxa.

n,=[2n,-1)*tg] +2Z, (3.43)

rae:

n, - YUCTI0 oYepeneld oTpaboTKU Kamep;

g - KO3(pHUMEHT, YUHTHIBAIOIIMH COOTHOLICHWE IIEPHOJOB H3BJIEYCHHS 3aracoB
kaMepsl (T,) ¥ 3aknanky u TBepaeHusa cmecu (Tsp) - c™. Tabm. 3.2;

Z - BelWYMHAa, XapaKTepu3ylolllas OJHOBPEMEHHOCTh OTpabOTKH KaMep TiepBoii
odepeaH Ha 3Taxe (IIpH OJHOBPEMEHHOH OTpaboTKe Ha 3TaXke BCEX KaMmep NMepBOH odepenu
Z=0; mpu mnocnenoBaTeNbHOil - CO CMELIEHHEM BO BpEeMeHH, HampuMep, mo (akropy
noaAroToBkH, Z = At/ Ty (3mech A t - IPOMEXYTOK BpeMEHH MEXIY HadyajoM OTpaboTKH

KaMep OJHOM oYyepeau B llepBoH U nociensei no cuery 3BE na staxke, cyr.).

BenuyuHa ruiom@aid H3BIeYeHHA NpHA HCIIOJNL30BaHHM CJIIOCBBIX CHCTEM C 3aKIagKoOM

onpeaensaeTcsa HCKIINUTEIBHO YCITOBHAMM BCKPBITHA, TO €CTh BO3MOKHBIM YHCIIOM 3Ta)XeH B
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oqHoOBpeMeHHOH oTpaboTKe - n;, (cM. mnepylo uacth ¢opmynsl (3.25)), a Takxke

BO3MOXXHOCTSMH CBOEBPECMCHHOM NMOAIOTOBKHU BBIEMOUHBIX OJIOKOB Ha 3Taxe:

_ 2
Si=n:S,, M (3.44)
Tabnuua 3.2
3aBucHMOCTE KO3 dHIMENTa g OT COOTHOLIEHHS IEPHOIOB H3BJICUCHUS

H 3aKJIalK1 KaMeEp

Uucrno ouepeneit Benuunna g npu T, /T5; , cocTaBnstomem:
oTpaboTkyu Kamep | Ty > 3 | 3> Ty 23| 2>Tw > 1 Tue=Tor | 1< Ty <2 T2
TJT TgT T’)T TZT TB‘['
T
4 -3 -2 -1 0 1 2
3 -2 -2 -1 0 1 2
2 -1 -1 -1 0 1 1

Ob6psacHseTC 3TO TEM, UTO napaMeTphl DBE (JieHThI) faxke Npu BhICOTE, MAKCHUMaJIbHOM
no (axkTopy JIydylmIMX TEXHHYECKMX IapamMeTpoB AOOBIYHOro 00OpYyHOBaHMSA, IO3BOJSIOT
pa3BUTH TropHble paGoTEl B Tipenesnax BbleMOUHOro ©Jioka TakuM oOpa3oM, 4YTO B
ONpeleICHHBIA MOMEHT CYMMAapHas IUIOLIaAb OTpabaThiBacMbIX JIEHT OyAeT paBHaA MIIOILALU
BCEr0 BLIEMOYHOTO 6J10Ka.

Bemnuun S,, ompenenensas no ¢opmyne (3.44), - MakCMMaJbHO BO3MOXHas NpU
BOBJICYEHHH B OTpabOTKY BCeX BBIEMOYHBIX OJIOKOB Ha TOpPH30HTE, YTO IO YCIIOBHIO
CBOEBPEMEHHOH HX MOATOTOBKH Ha OoMbIIMX IUIoUaaax npobirematuyHo. B takoMm ciaydae B
KauecTBE COMHOXHTENS B GOpMysie HEOOXOIMMO BBECTH KO3GGHUHEHT, XapaKTepU3yOIIHii
OTHOLIEHHE 4Hcaa OJIOKOB, OOHOBPEMEHHO BOBJIIEKaeMBIX B OTpabOTKy TO YCIOBHMIO
MOATOTOBKH, K OOlIEMy 4YHCIy OJIOKOB Ha TOPH30HTE, a TaKXe MNPOHU3BOAUTbL OLEHKY

BEJIUUYHHBI S, C yYETOM OrpaHHYeHHIt Ha BhIAEIAEMbIE pecypchl (cM. 1.3.3.5).

3.3.5. YcraHnoBnieHue r'paHHu1l obnactu PAallHOHAJIBHOTI'O HCTIOJIB30BaHHS T'OPHBIX

BO3MOXXHOCTCH pyIHHKa

[opHBlE BO3MOXHOCTH pyIHMKa OOYCNAaBIHBAIOTCH TEXHHMYECKH IOCTHXXHMMEBIA B
KOHKPETHBIX YCJIOBHSX NpeleN HapalyuBaHus oObeMoB no6buM pyd. Ilpn stom nmHamuka

BO3MOXHbIX 00BEMOB JOOBIYH (MPOU3BOAMTEILHOCTH MO TOPHBIM BO3MOXMHOCTSM), 3aTpaT
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MaTepUaabHBIX H TPYAOBLIX PpECYpPCOB OTJHYAETCSs 3HAYHTEIIbHOH H3MEHYHBOCTBIO IO
nepuoaaM oTpabOTKU BCIEACTBUE HEMMOCTOSAHHOH BETHYHHBI PPOHTA OUHCTHOMN BHIEMKH, UTO
BBI3BaHO HEBbIJCP)KaHHBIMHU 3JIEMEHTAMH 3aJleraHus PyAHBIX TEl.

C uenpio noBbilIeHUs 3G HeKTHBHOCTH NOA3EMHOM N0OBIYM U NepBUYHOH nepepaboTku
TMOJIE3HBIX HCKOIAeMBIX CIeIyeT CTPEMHTHCH K 00eCleYeHHI0 PUTMHUYHOM paboThl Py IHHUKOB.
B cBg3M ¢ 3TUM BO3HHMKAeT HEOOXONUMOCTh B CIJIQXXKHBaHMHM KoJeOIEeMOCTH TEXHHKO-
9KOHOMHMYECKHX ToKasarened, crabunuzauuy oOBEMOB JOOBIYM B TEUYEHHE JJIUTENBHOTO
nepuoja H, TeM caMbIM, B 0OOCHOBaHUH BEITUYHHBI, 10 KOTOPOH 11€71€CO00Pa3HO yBEIHYUBATD
06beMbl 100bIYM. MakcHMaibHas BENMYMHA MOIIHOCTU DPYJHHKA, NPH KOTOpoH OOBEMBI
JOOBIUM CTAaOUJIBHBI NPH HPUHATHIX TEXHOJOTHYECKHX H TEXHHYECKHX pEelIEHHUSX H
COOTBETCTBYIOIIEM PECYPCHOM obecnieyeHHuH (T.e. Ha dTarne TEXHHUYECKOT O NepeBOOpYHEeHuUs),
ompezenseT BepXHHIl mpeaen o0nactu  palMOHANBHOTO  MCMOJB30BaHUS  TOPHBIX
BO3MO)XHOCTEH pyIHHKA.

C yuetom dopmynel (3.23), B 3aBucumocTax (3.7) u (3.8) Bce BenWYMHE B Ipejenax
KaXJ10i 1-0#f TexHojoruyeckod 30HbI (T3) mocrosHHBL, 32 uckmoyeHHeM uucina OBE B
cranud u3BNeueHHs 3amacoB ( N,) u kodddunueHta crTpykTypsl paboueid mnnowanu
(Kerpi=Npi/Nyi . rae Ny - uncino OBE B craguu BocnponssoacTsa). HemoctosiHHas Bo BpeMeHH
BeJMUHHA N, MPUBOAHT K HecTaOMIILHOCTH IOKa3aTelieli MHTEHCHMBHOCTH JKCIUIyaTallHH
MECTOPOXXIEHUH U rONOBOH NMPOU3BOAHUTENLHOCTH PYAHHKA, NPH 3TOM 3anackl Kaxaod 13
OKa3bIBAlOTC OTpabOTaHHBLIMM B pa3/IMuHbIe NMEPUOABI BPEMEHH, 4YTO, B CBOK) OYepelb,
BJIeYeT 3a cOOOM M3MEHEHME YHCIIEHHOCTH pabounx 3ab0iHON rpymnnbl H YUCia KOMILIEKCOB
obopynoBanus onpeneneHHbIX TunoB. Juddepennupopannoe yqacte kaxaod T3 B oOieit
J00bIYe pyIHHKA MO3BOJMUT 3a cUeT MOCTOSHCTBA BeIUUMHBI N,;j H30eXaTh CKkauKooOpa3HbIX
MN3MEHEHUH ro1oBo# A0ObIYH.

C penbio cTabunu3auuu rogoBbIX 00bEMOB JOOBIUN pyAHHKA HEOOXO0AUMO cOOIIOAEHHE
COOTBETCTBHS YIEJNBHOTO Beca JO0OBIUM M3 TEXHOJIOTHYECKHX 30H 00HEMaM HX M3BJIEKaeMBIX

3anacos. Eciu  @- cymmapHble H3BNEKaeMBbIE 3anachl, TO A0S A00bY U3 i-0if T3 cocTaBUT

ki=6i 6, npuuem i ki = 1. HYucno OBE B cranuu ussnedyenus B 1-oi T3:

i=1

Ny =N Ki - AL (3.45)

K; A
rae:

Nni = uHcno DOBE B craauu u3BnedeHus B ocHoBHOM T3 (nmepBoif, ¢ MakCMMalbHOM
BEJIMYMHON H3BJIEKaeMBIX 3a11acoB &) ;

K, - nons nobriuu u3 ocHoBHoi T3;
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A;i = Q; Try Kyoii/ Tyi - ipoussoautensrocts OBE i-oit T3,

Qi = ajl; hy; = 06vem OBE i- oii T3.

B ycnoBusX THMMHTHpyeMBIX TPYAOBBIX U MaTe€pHalnbHEIX pecypcoB uucio DBE B
CTaJAuH M3BJIEYEHUs OTPAHHYHBAETCS, YTO MOXET OBbITh 00OOILEHHO BHIPAXKEHO C MOMOILIBIO
CHCTEMBI TEXHOJIOTMYECKMX U PeCypCHBIX OrpaHHMYeHHH. B cBs3W ¢ 3TUM mokazatens N
OIpeAEIIAETCS UCXOAS U3 CIIEAYIOIUX YCIOBUM!

1) PazBuTHe ropHBIX pabor:

IpH JKCITyaTallid MOUIHBIX HAaKJIOHHBIX W KPYTOMAMaloIMX 3alexeld cucremMamu c
MacCOBbIM OOpYLIEHHEM B YCJOBHSAX BBICOKOTO TFOpHOro JaBiieHHs QPOHT paboT Ha ITaxe

OTpaHH4YHBaeTCs FOPU3OHTANBHONH MOIIHOCTBIO 3aJI€XKH
M> 3 (Nwa)/2Npn, M, (3.46)
i=1
re:
N; - 4HCIIO pa3pe3oK Ha TOPH30HTE.
IpH 3KCIITyaTallid TOPH30HTAJIBHBIX ¥ MOJIOTONAJAloIKX 3aie’Kel BO3IMOXKHBIH (PPOHT
paboT oLleHHBaEeTCs B COOTBETCTBHM C popMynoit (3.41).
2) MakcuManbHO BO3MOXKHAsi YMCJIEHHOCTh pabouux 3aboitHol rpynisl (R;, yen.):
A & K
R3 > ken Ny nem — Z [ =& (Rt KctpiRBi )], (3.47)
K, o A,
rne kep - ko3dpduumenr cnucounoro coctaBa; R , Ry - uMcieHHOCTH pabounx,
HEOOXOMUMBIX I OOCHYXHBaHHSI B TEUYEHHE CMEHBl KOMIUJIEKCOB 000pyAOBaHHS

COOTBETCTBEHHO I10 U3BIIEYEHHUIO U BOCIIPOU3BOACTBY 3anacoB DBE i-oii T3, uen.

3) Benuuuna 3atpat Ha npuobperenue JoOpIgHOTrO 000pyaoBanus (3og, THIC. PyoO.).

3052kpo Nul ﬁ Z [ ﬁ (I—Ioi+kctpi ]-Isi )] > (348)
Al i=1 Al
rae Kpo - xoapouumeHt pesepa obopymoBaHus; L, Ll . onrToBble IieHBI Ha

000pyOBaHHE COOTBETCTBEHHO IO H3BJIEYEHUIO M BOCIPOHM3BOACTBY 3allacoB B Ipejaenax
9BE i-oii T3, ThIC. PY6.

Taxum obpazom, ucxons u3 ¢popmyn (3.45-3.48), B COOTBETCTBHH C TEXHONOTHEH U
pecypcHBIM obecriedeHHeM onpenenseTca nocrogHHoe uucio OBE B oaHoBpemeHHOM
oTpaboTKe, IO3BOJIsIIOLICEe CTAOMIM3HpOBaTh ToNOBEIE OOBEMBI NOOBIYM pyn Ha 3Tare
TEXHHYECKOTo IepeBoopyxeHHs. Jlanee 3ta BeIHUKHA, ONpeaesiomas pou3BOAUTENbHOCTD
PYAHHKA, KOPPEKTHPYETCS B COOTBETCTBHHM C YCTAaHOBJICHHBIMH IIOTpeOHOCTAMH B

MaTepHaIbHOM CBIPhE.
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B cnyyae MCNONB30BaHMS OIHOTHUIIHBIX KOMILIIEKCOB NOOBIYHOTO 0O0OpYAOBaHHS B
ripeeax pa3inyHbIX TEXHOJOTMYECKUX 30H JI0IYCKAeTCsl OKOHYaHUe OTPabOTKH HX 3alacoB
B pa3jIH4yHble NEepHobl BpeMeHH. Toraa BO3HMKAET HEOOXOAUMOCTb B T10CJIE[0BATENBHOM
NPUBEACHNHN BEJIMYHHBl H3MeHsolerocss (poHTa OYMCTHOM BBIEMKHM K TIOCTOSHHOM
BEJINYMHE, COOTBETCTBYIOUICH CTAaOMJIBHBIM TOJOBBIM 00BeMaM JOOBIYM 1O Nepuojam
peaan3aluy NPUHUMAEMBIX TEXHOJOTHYECKHX PELIEHHH, YTO BO3MOXKHO TOJIBKO B pe3yJibTare
UMHTALHOHHOTO MOJETHPOBaHUS pa3sBUTHS paboT Ha DBM.

YcTaHoBNEHNE BepxHero mnpejena oOIacTH palHMOHAIBHOIO MCMOJIb30BaHUS T'OPHBIX
BO3MOYKHOCTEH pyAHHKA NPOM3BOAWTCS B ITOM Ciyyae B [Ba JTana. Ha nepBoM - mo
MOJIYYEHHBIM TJIAHOTPAMMAaM TOJOBBIX OOBEMOB JOOBIMM OLIEHMBAETCH MaKCHMAaJIbHOE
3HaueHHe MPOU3BOAUTENHHOCTH (Amax), Ha BTOPOM - B IIpeJiellaXx HHTEpBajla BO3MOXHBIX
3Hauenui ( O + Amax) ¢ 3a1aHHbIM maromM (Amax/ m) BbICASIOTCS HECKONBKO (M) ypOBHeMH
NIPOU3BOANTEILHOCTH pPyAHUKA. 3aTeM IMPOU3BOIUTCS NpPUBEJCHUE (aanTalusl) NaHOorpaMm
rofioBplX 0O0BEMOB 10OBIYM K KaXIOMY H3 BBIICJNICHHBIX YypOBHEH ¢  OlEHKOMH
MPOJIOJIKUTENBHOCTH Neproa cTabuiIbHOH 100b1uM (KOTOPBIH He A0OMKEeH ObITh MeHee dTana
TEXHUYECKOr'0 IIEPEBOOPYIKECHHS).

AJnanTanus TPOU3BOAMTCS € YYETOM CIEAYIOIIMX MEpPONpHATHI: pe3epBHpOBaHHUE
MouIHOCTH (dpoHTa padoT) ¥ UX MoclieAyIolIee UCTIONb30BaHHe Ha yyacTKaX IJIaHOTpaMM, He
obecneuHBaromyx TpeOyeMoil NpPOU3BOAUTEIbHOCTH; MEpepacipee/ieHHE PECYPCOB MEeXAy
y4acTKaMH LIaXTHOTO HOJIs; KOPPEKTHPOBKA I'PaHUL] TEXHOJIOTHYECKHX 30H.

Takum o00pa3oM ycTaHaBIMBaeTCs IIOCTOSHHBIH B TeuyeHHE 3Tala TEXHHUYECKOTO
NepeBOOPYKEeHHS TIOJI3EMHBIX TOpHBIX paboT Habop DBE (dbpoHT pabor), obycnapnuBaromuii
BEPXHIOIO TpaHUlly o00JIaCTH palHOHAIIBHOIO HCIOJB30BaHHS TOPHBIX BO3MOXHOCTEH
pyJHHUKA.

HuxHag rpannma o6ygacTM palOHaNbHOTO HCHOJB30BAaHHSA TOPHBIX BO3MOXHOCTEH
onpenenseTcss B COOTBETCTBHM C TpeOOBAaHMSAMH CTaOMILHOCTH KadecTBa J0OBIBAEMOrO
ChIPbSl.

Benvunna xonebanuil cpeaHero CONEPXaHWUS KOHTPOJHUPYEMOIO KOMIIOHEHTA B
IIaXTHOM pyaonoTtoke ( & zmp) YCTaHABIHBAETCS CIEAYIOLMM 06pa3oM:

52111P= i [k|(5 2|33i E;i + 52M3i) N i n3i] (349)
i=1

rae:

2
O “wp- OMCIEpPCHs KayecTBa pyAbl B OOLIEIIAXTHOM PYyJONIOTOKE;
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N- YUCJIO TEXHOJIOTMYeCKHX 30H, 3anachkl KOTOPBEIX HaxoAdTcd a OTHOBPEMEHHOM
OYHUCTHOMH BBIEMKE;

K < e T 2 .

i - nons noOweuM U3 1-o#t T3; & "3 - BHyTpH3aboiiHas AMCNEpPCHS Ka4decTBa PyIbl,
BbIIaBaeMoO¥M OUHCTHBIMH 3a60s1Mmu B i-0i1 T3;

Ei - xoapduumeHT, yuHTHIBAIOLMKA COOTHOLIEHHE IPOU3BOAWTENBLHOCTH OYHMCTHBIX
3a60eB B pasnuuHbiX T3 (E;= A;n;; / A ni, 31eck A, - npousBoautensHocTh DBE ocHOBHO#M
T3; A; - npoussoautensHocts IBE  j-0it T3; np; - 4ncno oAHOBpEMEHHO AEHCTBYIOMINX
OYHCTHBIX 3a00eB B npenenax OBE i-o# T3; ny - TO ke, B npeaenax IBE ocHosHo#t T3);

2 N o P

0 “wsi - Mexx3aboliHas aucnepcus kauecTBa JoObIBaeMo# pyibl U3 i-0if T3;

N,;i - uncno IBE B onHOBpeMeHHOM OYHCTHOH BhIEMKE B npezenax i-oi T3.

BBeneHne yka3aHHBIX BeJMYHH B (POPMYNBI MO OMNpeneSIEHHIO MOIHOCTH PYIHHUKA

(tuma A, = Z Nui Aj) mMo3BOJNSE€T YCTAHOBHTb €€, HCXOAS H3 YCIOBHH OCTH)KEHHS
i=1
Heo6XoMMOl (3a1aHHON, & 2,4, ) CTAGMIIBHOCTH CpEIHEro KadecTBa HOOHIBAEMON pyasl B
3aBUCHMOCTH OT TOPHOTEOJIOTHYECKHX W TFOPHOTEXHHYECKHUX YCIIOBHH, KaK CYMMY TOpPHBIX
BO3MOJXKHOCTEH BCeX 3a00MHBIX PyJONIOTOKOB.
Takum 06pa3oM, MOIIHOCTb pyAHHKa, ofeclednBarouias pH BblIaye Ha MMOBEPXHOCTH
PYAHOH MacChl €IHHBIM IOTOKOM CTaHIApTHBIA YPOBEHb COINEP’KAHHUS KOHTPOIUPYEMBIX

KOMIIOHCHTOB B CBsA3H C HOCHClIy}OIIIEﬁ nepepaGOTKOﬁ CbIpbsl, MOXET ObITH olpeacjicHa 13

BBIPQ)KEHHUS:

A= Z {[ (8 uiEi+ (8 %) (8 5] ATLY, T/ron, (3.50)
i=1

npu ycioBuH k; = const B TeueHue Bcero nepuona Tr.

Ipu BeIZaYe Ha MOBEPXHOCTb PYJHOM Macchl HECKONBKHUMH (IBa u Golnee) MOTOKaMH
onpenensercs BeJIMUMHA A 110 KOKAOMY K3 HUX C ITOCIEAYIOIIMM CYMMHPOBAHHEM.

CooTBeTcTBYIOIIa  YCTAHOBNEHHOMY 3HAUEHHUIO A . BEJIHMYHHA 52mp CpaBHHBa-
ercsi ¢ & %aan Ecou &8 Zmp<5 23@, TO paccMarpyBA€MBIH BapHaHT IPOMU3BOJACTBEHHOM
MOIIHOCTH pyJAHHKa oOecrnedynBaeT HeOOXOIMMBIH YpOBEHb CTaOMIBHOCTH  KayecTBa
nobbpiBaeMoi pyasl. MOIIHOCTE PYJAHHMKA, IpH KOTOPOM 1) 2mp <d 23@ , SABJIAETCA
HIDKHEH TrpaHuleidl B psaly uenecooOpasHeIX B PacCMaTpHBAa€MOM  OTHOIIEHHH
IPOHM3BOJICTBEHHBIX MOLIIHOCTEH.

Cnenyer oco00 OTMETHUTb, YTO Ui KaXAOr0 THUIIA MECTOPOXKAECHHUH IO CTEIEHU
NPUPOIHON H3MEHUYHBOCTH KOHTPOJIHPYEMBIX KOMIIOHEHTOB, IIPH ONPEAEIEHHON TEXHOIOTHH

H YPOBHE TEXHHYECKOH BOOPYXE€HHOCTH, CYHIECTBYET ONpeAcJ€HHass MHHUMAaIbBHO
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uenecoobpasHas NPOM3BOJICTBCHHAS MOINHOCTb pYAHHMKA II0 YCIOBHIO HEOOXOIHMMOH
(3amaHHOM) cTaOUNIBHOCTH KauecTBa BblIaBaeMol pyIbl.

2 saqg , HYTO Haubojee yacrto BCTpEYa€TCAd B TIPAKTHKE

Ilpu ycnosuu & zmp > 0
IKCIUTyaTallMd MECTOPOXACHMH, HEOOXOIUMO YCTaHaBIMBaTh TaKyH) MOIIHOCTb PYyIHHKA,
NPH KOTOPOii YAOBJIETBOPSIFOTCS 3aJaHHble CTaHAAPTh! OTKJIOHEHHMIH KauecTBa BblJaBaeMOH
pPyZABl, HAMEYaTb U OLIEHHBATh BO3MOXHBIH KOMIIJIEKC MEPONIPHATHH, 00eCneYHBarOLINX 3TO
ycnoBHe. Jlns JOCTHXEHHS 3aJaHHBIX CTAHAApTOB OTKJIOHEHHH KauyecTBa PYyJbl, BbLAABAEMOH
U3 MIAXThl €JUHBIM NOTOKOM, HEOOXOAMMO AOCTaToyHO OoblIoOe YHCIO AEHCTBYIOIIHX H
pe3epBHBIX OYHUCTHBIX 3aboeB. IlosTomy, Hapsagy ¢ 3KOHOMHYECKHM BBIMIDBILIEM Yy
PYAONOATOTaBNUBAIOIUX W MepepadaThIBAIOMUX NPeANPHITHH, MOMKHBI PacCMaTPHUBATLCS
KaK caMa TeXHOJIOrHYecKas LieJecooOpa3HoCTh Takoro pacuiuperus ¢ppoHTa pabor, Tak ¥ ero
3KOHOMMYECKHE ITOCIIEICTBUA. DTO K€ OTHOCUTCA K CJy4alo, KOIJla HUXKHsS rpaHulla obnactu
palMOHAJIBHOTO MCIIOIb30BaHUS I'OPHBIX BO3MOXXHOCTEH, B CBA3H C KpailHEe HEpaBHOMEPHOM
CTEINEHbIO MPUPOJHON HU3MEHYHUBOCTH COAEPXaHHS NOJE3HBIX KOMIIOHEHTOB, OKa3blBa€TCsA
BbILLIE €€ BEpXHEN rpaHuIbl.

Taxum obpasom, 11 BBEeHHsS B ONTHMH3ALMOHHBIE PacyeThl OCHOBHBIX NIapaMeTpOB
pYIHHKa yCTaHOBJIEHa HEOOXOAMMOCThH M [aHa MeToauka oOOCHOBaHHWS IpaHHL obiacTu
palLMOHANbHOIO HCIOJIB30BAHHS T[OPHBIX BO3MOXHOCTEH, ofecrneunBarolas cobmoneHne

Tp€6OBaHHf;{ CcTaOMNBHOCTH OOBEMHBIX H Ka4eCTBEHHBIX NOKazaTenei I0OBIBaEMOro ChbIpbi.

3.3.6. OnpeneneHue ONTHMaIbHOM IPOU3BOACTBEHHOM MOLIHOCTH PYJHHKA

CywectByeT naBa TOAXOAa K ONTHMH3AlMH MOIIMHOCTY TOPHOTO TIPEANPHSATHS:
HHIMBHAYAIbHBIA, NpeNyCMaTPHBAIOLHK ONpEAEICHHE ONTUMAIBHON MPOU3BOAUTENBHOCTH
OTIENBHO B3ATOr0 00BEKTa, H pervMOHAJIbHBIA, NpexycMaTpuBaromMil BHIOOp MacmTaboB
NpEeNIPUATHS C Y4eToM O0€eCnedyeHHsl pallMOHAIBHBIX YCIOBUH OCBOCHHS MHUHEPATBbHO-
CBIPBEBBIX PECYPCOB COOTBETCTBYIOLIEro pervoHa. [Ipw 3ToM clneayeT Y4YMTHIBATH, YTO
HauJydlasi 3KOHOMHUKa Ul NpeanpuaTus ¢ Oonee IMPOKUX NMO3ULMHA MOXKET U HE OBITh
OIITUMAJIBHOH.

OnrtuManbHOE 3HAYEHHE NPOU3BOIACTBEHHOH MOLIHOCTH OTHAENBHO B3STOTO PYAHHKA
ONpENENAETCA Ha OCHOBaHHH CPABHUTENILHONW DKOHOMUYECKOH OLIEHKH pa3NMyHbIX BAPHAHTOB
B TNpelenax YCTAHOBJICHHOH o00JacTH  palHOHAIBHOrO  HCIOJB30BAHUS  TOPHBIX

BO3MOYKHOCTEH.
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ConocraBneHHe TEXHHYECKHM  BO3MOXHBIX  BapMaHTOB M BHIOOp M3  HHUX
HauBbIroHellero Oasupyercd Ha MOKas3aTelsX CPaBHUTENBHOH  JKOHOMHYECKOi
3¢ (}EKTUBHOCTH, TOC/IE uYero BHIOPAHHBLI BapHaHT OLIGHMBAaeTCs Ha OCHOBE MNOKazaTeyeH
obuieit (abcomoTHOM) 3KoOHOMHYECKOH 3¢ dexkTuBHOCTH. HauBbiroaHeHINui BapuaHT MOKET
OBITh NPHHAT K pealid3aliy, €CJIH OH YAOBJIETBOPSIET TPeOOBAaHMSAM, MNPEAbSBISEMBIM K
nokasarensM oOiter >¢¢exTHBHOCTH. B NpOTHBHOM cityyae crielyeT NpeNNpHHATH MOUCK
JIOTIOJIHUTENIBHBIX ~ BO3MOXHOCTEH €€ moBbuueHHS. Ilpy  HEBO3MOXHOCTH  MONHOTO
YIIOBJIETBOPEHHs TpeboBaHuii mokasatens obuiel 3pQexTHBHOCTH cielyeT wiau Booblue
OTKa3aThbCid OT CO3JaHHd OOBEKTa, WIM MNPHHATH K OCYIIECTBICHHIO HAWIYYIIHH U3
PaccMOTPEHHBIX BAPHAHTOB ¢ COOTBETCTBYIOINM 060CHOBaHHEM ITPUHUMAEMOTO PEILEHHUS.

BriGOp KpuTepHs oOleHKH 3KOHOMHYeckoH 3¢(eKTHBHOCTH BapHAHTOB 3aBHCHT OT
0COOEHHOCTEH KOHKpeTHOro OO0OBEeKTa IPOEKTHPOBAHHSA, MNPENONPEIENAOMNX CBOHCTBA
COOTBETCTBYIOIIEH ONTMMH3aUMOHHOH 3ajmaud. B 3aBHCHMOCTH OT 3TOro MOrytr OBITh
BBIOpaHBl HJIM CPaBHHMTEJIBHO MPOCTBIE CTaTHYECKHE KPHUTEpHUH, HIH OoJjiee CIIOKHBIE -
JUHAMHYECKUeE.

Jlns pemieHus 3anad co cnabo BBIpaXEHHBIMH JUHAMHUYECKHMMH CBOHCTBAMH MOXET
OBITH MPHMHAT CTATHYECKMH KPUTEPHIl NpHBEJEHHBIX 3aTpaT, pPeKOMEHAyeMblid THIOBOM
METOANKOM OMpeleseHus SKOHOMUYECKOH 3(PEeKTHBHOCTH KAaMTAIBHBIX BJIOXKEHUH. DTOT
KPUTEPHH MOXET MNPUMEHATHLCA IIPH PaCCMOTPEHHMHM BapHaHTOB, XapaKTEPH3YIOLIMXCS
CPaBHHUTENBHO HENPOMOJDKHTENBHBIMH CPOKaMH CTPOMTENLCTBA M OCBOEHMS MOIIHOCTH, a
TaK)Xe OTHOCHUTENLHOM CTaOMILHOCTBIO 00BEMOB, KauecTBa ¥ ceOeCTOUMOCTH MPOAYKIHH 110
rojam 3KCIUTyaTalyH.

Ipu peuieHHH ONTHMMU3ALMOHHON 3aayd B CTaTMYECKOH IOCTAHOBKE B KadecTBE
KPUTEPHS OUEHKH I[PMHUMAETCA NOKa3aTellb CPaBHHUTENBHOH 3(PQEKTHBHOCTH - MHHHMYM
NpUBENAEHHBIX 3arpaT (TFONOBBIX HJIH YIENbHBIX B pacyeTe Ha €JMHMILy IPOU3BOAMMON
IPOAYKLIMH):

3np = C + EnK — min, (3.51)

rae:

C - Tekyle H3OEpXKH Tpou3BoAcTBa (cebecToMMOCTe  JA00BIMM  pyabl MM
IPOM3BOICTBAa KOHEYHOM MPOAYKLHUH) , pyo/T;

K - mepBoHayanpHOe KaMTAILHOE BJOXEHHE HAa CO3JaHHE TIPOM3BOACTBEHHOM
MOIIHOCTH (6€3 MOBTOPHBIX 3aTPaT Ha NOJAAEpXKaHHE BBHIOBIBAIOMIMX MOLIHOCTEH), pyb/roa

unu pyo/t;
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En - HOpMaTuBHBIH KOIQGDUILHMEHT CpaBHUTENIbHOH 3(PMEKTHBHOCTH KaNMTAIBHbIX
BJIOKEHUH, py6/pyd. B rox unu l/ron.

Koadpunment Ex, xapakTepH3yrouuii BeTMIMHY HOPMaTUBHOH NMPUOBLIH, MOJTyYaeMOn
¢ 1 py6. xanurtaneHblXx BroxeHu#d K, npunumaercs pasubiM 0,15. OH permameHTHpyeT
HapoAHOXO3siicTBeHHble TpeOoBaHMs K BemuduHE 3¢@exTa TOABKO JONOJHUTENBHBIX
KallMTATbHBIX BJIOXKEHHH, CBS3aHHBIX C peanusalued Oosee KanHTalOEMKHX BapHaHTOB.
Takue BapUaHThl MOTYT CUMTAThCA 3QPEKTHBHBIMH, €CIIH NPHUPOCT KallMTAABHBIX BIOXCHUHA
Ha BenuuuHy AK obecrneunBaeT cHHXeHHMe ce0eCTOMMOCTH He MEHee yeM Ha Benu4uuHy En
AK. KanutanbHble BJIOXKEHHS, CBS3aHHbBIE ¢ NPOCTHIM BOCMPOH3BOACTBOM, HOPMAaTUBHBLIM
ko3 duunenToM EH He pernaMeHTHpYIOTCS.

Ecnu  BapuaHTBl  pa3iMyarOTCd  NPOJO/DKHUTENBHOCTBIO  CTPOHMTENBCTBA UM
pacnpeleneHieM KanuTalIbHBIX BJIOXEHHWH IO rojlaM CTPOMTENBCTBA, HEOOXOOUMO YyYecThb
BIMsHKME dakTopa BpeMeHM Ha 3G (EeKTUBHOCTh pacCMaTpHBaeMbIX BapHaHTOB M 00eCTIEUUTh
COM3MEPHMOCTb pa3HOBpeMeHHbIX 3aTpaT. C 3TOH LEeNbl0 KalHMTalbHblE BIIOXEHHS Pa3HBIX
JIeT TDPUBOASTCA K €IMHOMY MOMEHTY OLIEHKHM, KOTOpBIi MOXeT ObITh NMPHYPOYEH MIH K
Hayajly CTPOMTENbCTBA OOBEKTA, HIIH K IEPBOMY Ir'OJly €ro HOpMasbHOM 3KCIIyaTallUH.

Ecnmn xanuranbHble BIOXEHWS OymylMx JeT NpUBOAATCH K IPEAINECTBYIOLIEMY
MOMEHTY BpEMEHH, HalpuMep, K Hayaly CTPOMTeNnscTBa 00BEKTa, TO KOI(PHIMEHT
TIPUBEIICHUS UMEET CNEAYIOMHA BUA:

Be= !

(I1+Ew)'

rae:

Eun - HopMatuB i HNpUBeleHUs] pPa3HOBpEMEHHBIX 3aTpar (HopMaTuB
JHUCKOHTHUPOBAHHUS);

t - NepuojJi BpeMeHH NPUBEIEHUS, FOJIbL.

Onnaxo, B ciyyae NpHBEIEHHUs KalUTAIbHBIX BJIOKEHHMH K Hayally CTPOMTENIbCTBA, B
pacyeTax He IOJyd4aT OTpaKeHHsl BO3MOXHBIE pa3jMyvs BApHAHTOB B CpPOKax OCBOEHHUS
MPOEKTHBIX MOKa3aTeJsci.

CnenyeT OTMETHTH, YTO NEPBOE CllaraeéMoe MNpPUBEJCHHBIX 3aTpaT, y4acTBYyIOllee B
¢dopMysie B HETNPUBEIEHHOM BHJE, OTPAKAET TEKYIMe H3IEPXKKHA MPOU3BOJACTBA B MEPBOM
roJly HOpMasnbHOH JKCIUTyaTallud OOBLEKTOB.

IloaTomy naubosee uenecoobpa3HO NPUBOAMTH pPa3HOBPEMEHHbBIE KalHMTATbHBIE
3aTpaThl K Hayally HOPMAJIbHOHM O3KCILIyaTallMd NpeAnpusTHS, T.€. K HEPBOMY TOJly €ro

pa60T1>1 C 3aIIPOCKTHPOBAHHBIMU ITOKA3aTECIIAMH.
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B stom CjIydaCc KalMTalbHBIC BJIOXKEHUSA KAXIAOro IpeAmIeCTBYIOLICTO roja

HEPECIUTHIBAKOTCA € MOMOMIBIO K03()GHULIHEHTa, NPHOOPETAIOIIEro ClIeAYIOIHH BUA;

B=(1 + Eun)'
PacuyeThl ronoBBIX (MM yaenpHbIX) KAMUTATBHBIX 3aTPAT BBINOIHAIOTCSA 110 GOpMyIIE:
Kop=Ki (1 + Eyn)™ +K; (1 + E)2 + ... + K, (3.52)

Pexomennyemass  Tumosoit  MeTroauko#l  BelMYMHA  HOpMAaTHBa  NPHBEAEHHS
(auckoHTHpOBaHUs) pazHoBpeMeHHEBIX 3aTpaT (E,,;=0,08) npencrasnsercs sBHO 3aBBILIEHHOM,
IIOCKOJIBKY HE COOTBETCTBYET TeMIIaM NPUPOCTa IPOU3BOAUTENILHOCTH 0O11IeCTBEHHOIO Tpyda
Ha COBPEMEHHOM JTare.

B cBa3um ¢ >THM B NpPOEKTHBIX pacyeTax CleJyeT OPHUEHTUPOBATHCS HA BEJNIHYHHY
HOpMaTuBa OHMcKoHTHpoBaHus 0,04 , pexomennyemyito HayuuwwimM coBetroMm AH CCCP no
npobieme “OxoHoMHuecKasd 3¢ PeKTHBHOCTh OCHOBHBIX (DOHJIOB KallUTAIHHBIX BIOXEHHH U
HOBOH TEXHUKH .

B tabin. 3.3 npuBoasrcs 3HaueHus KodQPuuueHToB By U 06paTHbIX UM KO3 PHIMEHTOB
1/B: npn HopMaTHBax AMCKOHTHpoBaHuUsA, paBHBIX 0,08 u 0,04.

OO0s3aTeNIbHBIM ~ YCJIIOBUEM  CPABHHUTENBHOH 3KOHOMMUYECKON OLEHKH BapHaHTOB,
pa3nuyaromxcs o0beMaMH M CpOKaMU BBIIYCKa IPOAYKIIHH, SBISETCS X NpedBapHTEIbHOE
BBIpaBHMBaHUE 10 3TUM napaMerpaMm. CONOCTaBUMOCTh BapHAHTOB € Pa3IM4HON IIPOEKTHON
MOIIHOCTBIO U oObeMamMH [O0OBIMH IO rojaM paccMaTpUBaeMoOro MNEPHUOAA JOCTHUIAETCs
MIOCPEJICTBOM YdeTa KOMIIEHCHpymolleit noObud, BblpaBHHBaoLieH o00beMbl AoObIBacMOn
PyZBl 110 BapMaHTaM 10 HEKOTOPOTO 3aIaHHOTO H OJIMHAKOBOTO JJISl BCEX BapHAHTOB YPOBHS B
npoayKuuu. IIpu BBINOJIHEHHH COOTBETCTBYIOLIMX PacyeToOB K IOKa3aTe/siM BapHaHTa ¢
MEHBUINM 00BEMOM IPOH3BOJACTBA MOAKIIOYAECTCSA JONOJHUTEIbHBIH HCTOUYHUK NPOIYKIHH,

nonyqaeMoﬁ H3BHE IO OTHOIICHHUIKO K HENIOCPECACTBEHHO paccMaTpHBaeMOMYy O6’beKTy.
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Tabmuua 3.3

YucneHnsle 3Ha4eHus K03 GHIUEHTOB MPHBEICHUS NTPU PA3TUYHBIX HOPMATHBAX

JAMCKOHTHUPOBAHHS
KoaddunneHnTs! DpuBecHAS
Foant Be=(1 + Eyn) " | 1 = 1
B (1+Eum)"”
pY HOPMaTHBE JIXCKOHTHPOBAHHS TIpH HOPMAaTHBE AUCKOHTHPOBAHUS
0,08 0,04 0,08 0,04

1 1,000 1,000 1,000 1,000

2 1,0800 1,-400 0,9259 0,9615
3 1,1664 1,0816 0,8573 0,0246
4 1,2597 1,1249 0,7938 0,8890
5 1,3605 1,1699 0,7350 0,8548
6 1,4693 1,2167 0,6806 0,8219
7 1,5869 1,2653 0,6302 0,7903
8 1,7138 1,3159 0,5835 0,7599
9 1,8509 1,3686 0,5403 0,73067
10 1,9990 1,4233 0,5003 0,7026
11 2,1589 1,4802 0,4632 0,6756
12 2,3316 1,5395 0,4289 0,6496
13 2,5182 1,6010 0,3971 0,6246
14 2,7196 1,6651 0,3677 0,6006
15 2,9372 1,7317 0,3405 0,5775
16 3,1722 1,8009 0,3152 0,5553
17 3,4259 1,8730 0,2919 0,5339
18 3,7000 1,9479 0,2703 0,5134
19 3,9960 2,0258 0,2502 0,4936
20 43157 2,1068 0,2317 0,4746

B GonpmimncTBE CiiyyaeB TpeOyeMmblii oObeM koMileHcauuu OyIeT COCTABIATH 4acTh
IIPOM3BOJICTBEHHOH MOIUIHOCTH KOMIIEHCHpyowero ofobsekrta. B HEKOTOphIX ciyuasx
Npolieypa KOMIIEHCAIMH MOXET OBbITh OCYIIECTBIIEHA MYTEM MOJKIKOYESHUS MPOJIYKIHMH IBYX

HJIH HECKOJIBKMX KOMIECHCUPYIOIHX NCTOYHHKOB.
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Komnencupyromue HCTOYHMKH HENOCTamolled NPOAYKUMH MOAKIIOHAIOTCH K
paccMaTpUBaeMbIM BapHaHTaM ¢ 3aTpaTaMH, CBOMCTBEHHBIMHM 3THM HCTOYHHKaM. B ciyuae
HEBO3MOXXHOCTH BbIOOpa KOHKPETHOI0 MCTOYHHKA KOMIIEHCAlMH K3 YHCJA AEHCTBYIOILIHX B
peruoHe OOBEKTOB 3aTpaThl Ha INOJYYEHHE HEAOCTAlOIEro oObeMa NPONYKLMH CIeayeT
IPUHHUMATL HA YPOBHE BO3MOXHEBIX 3aTPaT NO OOBEKTaM, NPeJyCMOTPEHHBIM K CO3JaHHIO B
JaHHOM pernoHe I eHcXeMoH pa3BHTHS OTpaciy.

Ilpu wnescHocTH BHIOOpa KOHKDETHOTO HCTOYHWKA HENOCTaloIlled IpOXYKLHH
KOMICHCHPYIOIIME 3aTpaThl MOIYT [PHHHMAarbCd Ha YPOBHE 3aMBIKAIOIIMX 3aTpart,
YCTaHOBJIEHHBIX Il COOTBETCTBYIOIIErO PErHOHA.

B HeoOXoOMMBIX cllydasx B COCTaB KOMIICHCHPYIOINHMX 3aTpaT NOJDKHBI BKIIOUYAaThCH
TPaHCIIOPTHBIE PACXObl Ha MIEPEBO3KY HEAOCTAIOIIMX 0OBbEMOB ITPOAYKLIHH.

Ilpn ouenke cpaBHMTenbHOH 3()(EKTHBHOCTH BapHAHTOB KPUTEpPUR NPHBEIECHHBIX
3aTpat 110 BApHAHTY C MEHBIINM 00BEMOM NPOLYKLIMH NMPHOOPETAET CIEAYIOUIMHA BUIL:

¢ Qi+ c(Q2-Qi) + E,i [Ka-K-k(Q2-Q1)], pyo., (3.33)

rae.

C- cebecTOUMOCTD CAVNHHUILBI MNpOaYKLIHH 110 BapHaHTYy, NnoAJICxKaleEmMy

KOMIIEHcalu, pyo./T,

Q21 Q) - COOTBETCTBEHHO roI0Basi IPOH3BOJUTEIHLHOCTh MO BapUAHTaM C MEHBIIHM H
G6onpiuuM oO0bemamu npousBoicTBa (Pasnocte (Q»-Q;) XxapakrepusyeT rogoBoil oObem
NPOAYKHHH, HeOoOXONUMBIA [N KOMIEHCAlMd BapudaHTa C MEHBIIHM 00BbEMOM
IpPOU3BOJCTBA), T/TOA;

Ck H Ky- COOTBETCTBEHHO C€0€CTOMMOCTh €IWUHHULIBI TMPOAYKUHMH U  YyAEJbHBIE
KaIUTAJILHbIE BJIOYKEHUS Ha KOMIIEHCUPYIOLIEM NIPEATPUSTHH, PYO./T;

K, u K, - xanutanbHple BIOXEHHS [0 paccCMaTpHBaeMbIM BapHaHTaM C MEHBIIMM H
0onpmuM 06beMaMH NPONU3BOACTBA, PYO.

[Ipu ompeneneHWH ONTHMANbHOM NPOWU3BOAMTENBHOCTH OTHAEIBHO B3ATOIO pYyIHHKA
MOTYT BO3HHMKHYTH TPYAHOCTH, CBS3aHHBIE C BHIOOPOM KOMIIEHCHPYIOIIHX OOBEKTOB,
pacyeToM KOHKPETHOrO YpPOBHS KOMIIEHCHPYIOIUMX 3arpaT ¥ HX nara. IIpy 3ToM Her
JOCTATOYHBIX TrapaHTHil TOro, 4YTO BHIOpaHHBIH BapHAaHT KOMIIGHCALHUH  SBJIAETCS
nenecoobpa3HbIM H3 BCeX BO3MOMXKHbIX.

Ilpu craTuyeckod MOCTAHOBKE ONTHMH3ALMOHHOH 3aflaud IpPOLENYpa KOMIIEHCALlHX
BeCbMa HECOBEpUICHHA, MOCKOJIBKY HE obecrnieynBacT BO3MOXKHOCTb KOHKDETHOIO Y4ETa,

KOrjJja B Ha Kakoi CpOK BO3HHKaET l'IOTpe6HOCTb B KOMIICHCAlLIMN 110 TOMY HJIH HHOMY
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BapHaHTy. B 4acTHOCTH, NpM CTaTHYECKOM TNOAXOAE K pELIEHHIO 3adayu  BooOule
HEBO3MOKHO yUeCTh TaKHE CHTYallMM, KOTJa OJMH H3 BapHaHTOB JaeT BHajaJle MEHbIIE, a B
nocieaywoineM 6oblle NpoIyKUHHU, YyeM BTopod. Takue CUTyaluuH, KOorja BHayaje TpeOyer
KOMIIeHCAllMH OJIMH BapHaHT, a 3aTEM BTOpOM, MOI'YT HMETh MECTO NIPU CPaBHEHHH BapHaHTa
OZHOBPEMEHHOTO BBOJA pyJHHKa Ha MOJHYIO MOIIHOCTL € BapHaHTOM BBOAA €TO
HECKOJIbKUMH O4UepeIsIMH.

B uenoM U3M0XEHHBIH CTAaTHYECKHA METON ONTHUMH3AlUHU TNPOU3BOJACTBEHHOM
MOUIHOCTHA pYIOHWKA SBISETCS BECbMAa YMNPOILIEHHBIM M MOXET INPHUMEHSTBCS TOJIBKO B
YaCTHBIX CHIyYasX, XapaKTepU3yHOUIMXCS CpaBHHTENBHO KOPOTKMMH CpOKaMHM CO3JaHUs
00BEKTa U OCBOGHUS IIPOEKTHBIX NTapaMETPOB, OIHOBPEMEHHOCTHIO KaUTAIBHBIX BIOXKEHHIA,
cTabOUIBHOCTBIO 3KCILTyaTallHOHHBIX 3aTpaT, a Takke MNoKas3arejied IMONHOTHI M KauyecTBa
HCNOJIb30BAHUS HEOP.

O60CHOBaHHOCTH BbIOOpa pPAaLlMOHANBHOTO 3HAYEHUS MPOU3BOJCTBEHHOH MOIIHOCTH
NIPOEKTHUPYEMOTr0o 00BEKTA 3aBUCHUT, BO-IIEPBEIX, OT TOr0, HA OCHOBAHUM KakuX TpeOOBaHHM
OLIEHUBAETCS €ro BO3MOXKHAs 3((eKTUBHOCTh., BO-BTOPBIX, OT TOTO, HACKOJBKO 0OBEKTUBHO
OpPUHATBIA KPUTEPHiA OLIEHKH OTpaXKaeT 3TH TpeOOBaHHWA, a TakXkKe YCJOBHSA CO3JaHUS U
byHKIHOHHpoBaHUs 00bekTa. UTO KacaeTcs KpUTepHs NMpHBEAEHHBIX 3aTpaT, TO OH JalieKo
HE B IIOJIHOM Mepe OTpa)caeT HApOAHOXO3MHCTBEHHYIO 7((PeKTUBHOCTH MHBECTHIIMOHHBIX
MEpPONPUATHH, TMOCKOJNbKY XapaKTepu3yeT JHIb OJHY CTOPOHY HX OCYIIECTBICHMS -
PECYPCOEMKOCTb.

PekoMenayembiii TunoBol MeTOAMKOH M  COOTBETCTBYIOLIMMH  OTpacieBbIMH
HHCTPYKUHUSAMH MOAXOA K oOueHKe 3((eKTHBHOCTH NPOEKTHBIX pELIEHHH He OTpaXKaeT
0COOEHHOCTH €O3aHus H (PYHKUMOHHPOBaHHUA rOpHOro npeanpusatus. Ilpu cyuectByromei
TPakTOBKE METOJAa OUEHKHM HE YYHMTBIBAETCSl IIOITHOTA HKCIOJb30BaHHUS HeJIp, KavyeCTBO M
LUEHHOCTh T10JIy4aeMOH NPOAYKIHH, HEOOXOAHMOCTh NEPHOAMYECKOTO BOCIPOH3BOJICTBA
BBLIOBIBAIOLIMX MOINHOCTEH, a Tak)Xe BBICOKAS IHHAMHYHOCTH TEXHHKO-IKOHOMHYECKHX
nokasarejyiel, CBOHCTBEHHasA OOBbEKTaM rOPHOTO NPOHU3BOACTBA.

IIpy conocTaBJ€HMHM MPOEKTHBIX BapHaHTOB, XapaKTEpHU3YIOWIMXCS  BBICOKOMH
JUHAMHYHOCTBIO  TEXHHMKO-OKOHUMHYECKHMX  TOKaszartelneH, [JODKHBl  TPUMEHSTBCA
JUHAMHUYECKUE METOABl OLEHKH 3(G(dEKTHBHOCTH H COOTBETCTBYIOLIME HM HHTErpajibHEIE
KPHTEPUH. DTH METOJbl PEKOMEHIYETCS NPUMEHATh MPH 3HAYUTENBHBIX pasIHdYusX B
JUHAMHKE KaNUTaIBbHLIX M 3KCIUIyaTalMOHHBIX 3aTpaT MO BapHaHTaM, [OpY CpaBHEHUH

BapHaHTOB ¢ HEONHMHAKOBOM O4YCPCOHOCTBIO CTPOUTECILCTBA, pa3H0171 NPOACTIKUTECIBHOCTRIO
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CTPOHUTENBCTBA W OCBOCHMA MPOEKTHBIX MOKa3aTeJieH, pa3HYHOM IOCHeN0BATENbHOCTBIO
BBOJIA B 3KCIUIyaTalHIO YYaCTKOB Pa3HOKAYECTBEHHBIX PYI U T.A.

B oTnuyme oT cTaTHYeCKUx KpHUTEpHUEB, pacdeT KOTOPHIX INPHYPOUYEH K OIpelEIeHHOMY
rony, HWHTErpajibHbBle KPHUTEPUH TNpPEJyCMaTpHUBAalOT OlEHKY 3((EeKTHBHOCTH BapHAHTOB
INPHUMEHUTENIBHO K JOCTATOYHO JUIMTEJNBHOMY  [EPHOAY HMX  OCYIUECTBJEHUA H
pacCUMTBLIBAIOTCA HapacTalOllHM HTOTOM I0 BceM rozaMm 23toro nepuoja. Crpykrypa
KpHTEpHs TIO3BOJISET YYECTh IO KaXKIOMY M3 CPaBHUBAEMBIX BapMaHTOB BCE OXHAaeMble
H3MEHEHHS TEXHHKO-DKOHOMHUYECKHX [I0Ka3arejed BO BpPEMEHH, BKIIOYas JHHAMHUKY
00beMOB JJOOBIYH pyIbl, KallUTaJbHBIX U 3KCIUTyaTallUOHHBIX 3aTpaT, NpHUObUIH.

B kaxaoM romy paccMaTpuBaeMoOro NepHoAa KarnuTaibHble BIOXKEHHS OTPaXXarOTCsl B
WX nedcTBUTENbHOM BuIe. [losroMy Bo H3bexaHHe ITOBTOPHOTO cuyera ceOeCcTOMMOCTh B
HHTETpAIbHBIX KPHUTEPHAX [JOJ/DKHA [PUHUMATBCA 332 BBIYETOM  aMOPTHU3ALMOHHBIX
OTUHMCIIEHU .

WuTerpanpHble KpUTEpPHH MOTYT NPHUMEHATbCSI B JBYX MoIHbHKalMAX - B BUAC
Kpurtepus 3¢ dexTa U KpuTepus 3arpat. Hanbosiee yHHBEpCAIBHBIM SBJISETCS UHTEIPAIbHBIH
Kputepuil 3¢ dexTa, KOTOPBIA NMO3BOIAET BCECTOPOHHE OlLICHHBATL BAPHAHTHI, B TOM YMCJIE H
pas3Inyaromuecs HEHHOCTBIO M KaueCTBOM NPOLYKLIMH.

HuTerpanbHblil KpuTepul 3¢ dexTa paccuuThIBa€TCA M0 GOpMYyIaM:

0

B3P = D> [~ (K +Ci-A)] i—)max, (3.54)
=1

HIH
o 1

M= > (L+A-K) Ting (3.55)
t=1

rae:

Ll - neHHOCTH NPOAYKLIMH, NPOU3BOAUMON B t-OM rofy nepuoja oueHku T (B OnTOBBIX
IIEHaX ¢ YYETOM CKHOK K HaabaBok 3a KayecTso), pyod.;

K, .xanuransHble BIOXKEHHA B t-OM roay, pyo.;

C, - rofioBbIe 3aTparthl N0 ce6eCTOMMOCTH B t- OM rofy, pyo.;

A, - aMOpTHU3aLIHOHHBIE OTYUCIEHUS Ha PEHOBALMIO B {-OM rofy, pyo.;

I1; - npuOsLIB, ONMYYaeMas B t-oM roay, pyo.;

Pt - k03¢ dHLHEHT pasHOBPEMEHHBIX 3aTpaT H 3D PEKTOB.

Kak cneayet u3 ¢popmynsl (3.55), uHTerpanbHblii a¢dexT npeacrapuser coboit cymmy

l'IpI/I6I>UIPI H aMOpTHU3allMOHHBIX OTYHCJICHHH Ha PEHOBALIMIKO 3a BBIYCTOM KallHTAJIBHBIX
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BlIOXKeHUH 3a nepuod oueHkd 1. K nacrosuemy BpeMeHH OOOCHOBaHBI JMHAMHYECKHE
METOIbl, TpeJyCMaTpUBAIOLME YYET HSKOHOMHYECKMX TMOCJEACTBHM, CBA3aHHBIX C
pPa3NAYMAMH B JAJbHEHIIEM HCIOAB30BAaHHH M KpYroodOopoTe B HapOAHOM XO3AHCTBE JBYX
BHIOB NMPUTOKA CPEACTB - NpuOBIIN KM amopTH3auuy. OJHaKo HA JaHHOM JTarne, YYWThbIBas
CJIOXHOCTh TPaKTHUECKOH pealn3allid 3TOro MeToAa B MOJTHOM obbeMe, lenecooOpasHo
OrpaHMYUTHECS UCIIOJIb30BAHHEM €0 YNPOILEHHOH MHTEPIIPETALlMH, U3JI0)KEHHOH BBILLE.

B Tex cnyuwasix, KOrja BapHaHTbl HECYILECTBEHHO pa3jM4aloTCs I10 Ka4ecTBY H
EHHOCTH TMPOAYKUHMH, & TaKXKe IoKa3aTensM TIOJIHOTBI MCIONb30BaHMS HEAp, HX
CpPaBHHUTENbHAS 3KOHOMHYECKAass OLEHKAa MOXET OCYLIECTBAATBCS [0 HHTErpaJibHOMY

KPUTEPHIO 3aTpaT, KOTOphIH pacCuuThiBaeTCsa o popmye:
o 1
3= Y K+ Ci-A) 77 ™ max (3.56)
t=1 !

ITpu muHamuueckoM Toaxoje OlieHKa 3(¢EeKTHBHOCTH BAPHAHTOB HENOCPEACTBEHHO
3aBHCHT OT JUTHTENBHOCTH NPHHATOrC NepHoja ydyera 3aTtpar M pelynbraroB. Ilpu BeIGOpe
CIIMUIKOM KOPOTKOro MEPHOZAa He yaaercss OOBLEKTHBHO OLEHHTh TOT 3b¢eKT, panu
NIOJIydEHHUs] KOTOpOro cosjaerca nmpeanpusarue. [locne NoCTHXeHHS 0OBEKTOM IPOEKTHOIO
YPOBHSI TEXHHUKO-JKOHOMHMYECKMX IOKa3aTenell Bce OOJBIIYIO PONb B COCTaBe KpHTEpHUS
oueHku Oyner wurpatb 3(Q@QeKT, HakamIuBaeMblii C KaXAbBIM MOCIEYIOUIUM TOIA0M
HOpMmanbHOH 3xcrutyarauud. [loaToMy, yem nponomxuTeNnbHee MEPUON OLICHKH, TeM Oonee
3¢ pexTUBHBIM NpPECTABAsSETCS pacCMaTpuBaeMblii BapuanT. OHAKO 3TO elle He O3HayaeT,
4TO MEPHOJ OLIEHKHU JOJKEH OXBAThIBATh BECh CPOK HAKOILIEHUS 3¢ dexTa BIUIOTH 10 NOTHOH
oTpaOOTKH MecTopoxacHHs. IIpn BeIOope upe3MepHO MPOAOKUTENBHOIO NEepHOoAa Pe3KO
CHHXXAeTCsl AOCTOBEPHOCTb HCXOIHBIX JAHHBIX OLIEHKH M €€ pe3ybTaTOB.

B ofmem ciyuyae npoIoKHUTENBPHOCTh NEPUOAA OLEHKH JOJIKHA BBIOHMpAThCA C TeM
pacyeToM, 4TOObI rapaHTHPOBaTh BhISIBIEHHE 3((DEKTUBHOCTH BapHaHTa NPH COXPAaHEHUH
JOCTaTOYHOH NOCTOBEPHOCTH NpPOrHO3a AMHAMHKM 3aTpar ¥ 3ddextoB. [leproa oueHkKH
JOJDKEH BKJIFOYAaTh HOPMATHBHBIE CPOKH CTPOMTENbCTBA 00BEKTa M OCBOEHHUS INPOEKTHBIX
ToKasaTeNnet, a TaKXKe OTPE30K BPEMEHM HOPMANBHOHW IKCIUlyaTalM (KaK [paBMio, M0
MOMEHTA OCYIIECTBIEHMS TIEPBOTO LIHKIIAa BOCIPOHU3BOACTBa MOIIHOCTH). B 3aBUcHMOCTH OT
MacmTaboB NPOEKTHPYEMOIO OOBEKTA MNPOAODKMTENBHOCTE MEpHOJA OLEHKH JOJDKHA
BeIOHpaThCA B npenenax 12-15 net, a ang HaubGoniee KPYMHBIX OOBEKTOB C UTHTEIbHBLIMH

CpOKaMH CO3AaHHMA - 110 20 ner.
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JITUTEeNnBbHOCTE TEpHONA OLEHKH JOJ/DKHA TIPUHHUMATECH OIS BCEX CPaBHMBAEMBIX
BApHAHTOB, MOCKONbKY B IIPOTHBHOM CJIydae OHH CTaHOBATCHA HECONOCTABHMbBIMH [0 3TOMY
IPU3HAKYy.

[lpy nuHaMuyeckoM mnoxxone K oOueHke 3pdexkTHBHOCTH Haubolnee 1enecoobpa3Ho
IPUBOIUTL Pa3HOBPEMEHHBIE 3aTpaThl M 3(YGEKTH K MEPBOMY IOy KalHTAIbHBIX BJIOXEHHH
Ha co3naHue oOBekTa. B cBA3M ¢ 3THM COOTBETCTBYIOLIME SKOHOMHYECKHE [0KA3aTe/IH
K&XJO0ro MOCHEAYIOIEro roaa AOJDKHBI OBITh NPHBEAEHBI K Hadaly CTPOMTENLCTBA C

1
(1+E;,)

i

NOMOLUBIO k03¢ dHLIHEHTa ;= ,3Ha4E€HHs KOTOPOro NMpHHHUMaKoTeA 1o tadn. 3.4.

B cooTBeTCTBHH ¢ OOIMMH TPHHLIUIIAMU CPaBHUTENbHOH oleHKH 3ddekTHBHOCTH
pacCMaTpHUBaEeMBIE€ BapHAHTBI AOJIXKHBI OBITh TaKXe IIPHUBCACHBI K COMMOCTABUMOMY BHAY IIO
oObemMaM Npou3BOACTBaA. [IpH THHaAMHYECKOM MOAXO0JE BhIpaBHHBAHHE 0OBEMOB NPOAYKIHH
II0 CpPaBHHBAacMBbIM BapHAHTaM OCYIIECTBIIAETCS MYTEM MOAKIIOYEHHS HENOCTAIOLIMX
00BEMOB M 3aTpaT Ha UX MOJIyYEHHE B KAKAOM t-OM rojly HeprHoAa OLIEHKH.

KanuranoHble BioxeHds K, , skcryataumnoHHele pacxoasl C, , peHOBAalMOHHBIE
npuTOKH A, Hu TtpuObBIL [l; N0 BapHaHTaM pacCUMTHIBAETCH C YYETOM COOTBETCTBYIOLIMX
noka3zaTesieii o KOMIIEHCHPYIOUMM HCTOUYHHKaM.

HpH INPpUBEACHHN BapHaHTOB B COIIOCTABUMBI BHI KalHATAIbLHBIE BJIOKEHHUS

paCCqHTI)IBaIOTCH:
K = (Ke+ AK) —— , py6., (3.57)
B ke
rjae.

K, - xanurTansHble BIOXEHHS [0 pacCMarpMBaEMOMY BapuUaHTy B t-OM ToXy nepHoaa
OLIEHKH, pYy0.;

AK, - kanuTanbHble 3aTPaThl Ha KOMIIEHCHPYIOWIEM OOBEKTE B t-OM rony (BBOAATCS C
y4€TOM Cpe/IHe0TpacyieBoro jara), pyo.;

B ki - ko3 duuHeHT y4eTa GakTopoB BpeMeHH AN KalUTaJIbHbIX 3aTpar.

DKCIlyaTallMOHHBIE PaCXO/BL:

1
B«

(3.58)

Clt:(ct + Cl AQy) » pyo.,

raoe.

C, - 3KCIUTyaTallHOHHbIE pacXobl [0 pacCMaTpuBaeMOMY BapHaHTY B t-OM roxy, pyo.;
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Ci - Ce0ECTOMMOCTb 10OBIUM Ha KOMIIEHCHPYIOLIeM 00BEKTE B t-OM rofy, pyo/T;

AQ; - 06beM KOMIIEHCHPYIOLIEH NIPOIYKLHUHU B t-OM roay, T.

AMOpTPIBaIH/IOHHLIC OTYHCJICHUA Ha pCHOBAlHIO!

1
B

(3.59)

Al (At a AQy) , pyo.,

rae:

A(- IPATOK aMOPTH3AIMOHHBIX OTUHCIICHHH, HAa PEHOBAIMIO 10 PAacCMaTpHUBAEMOMY
BapHaHTy a t-oM roxy, pyo,;

ax - YAeJbHblE aMOPTH3aLlMOHHbIE OTYHMCIEHHS Ha PEHOBALIMIO Ha KOMIIEHCHPYIOIUEM

obbekTe B t-oM roay, pyo/T.

CTOMMOCTb TOZOBOTO BBINYCKA TTPOAYKLINN'

' =(UQ + Lk AQ) —— , py6., (3.60)
B xt

rue:
I, Llx - cOOTBETCTBEHHO ONTOBBIE LIEHBI MPOAYKIIUHA (C YIETOM CKHAOK M HanbaBoK 3a
Ka4yecTBO) pacCMaTpUBAEMOT0 MIPEANIPHATHS 1 KOMIIEHCHpYoLlero o6bexTa, pyo/T;

Q. - obbeM npoH3BOACTBa IO paccMaTPHBAEMOMY BapHaHTY B t-OM roay, T.

I'onoBas npuObLIE:

1

n'= 11" - C'y = [((uQ+ i AQ, ) - (Ci+ ¢ AQ) , py6., (3.61)
i

HIIA

IT'= [@Qi- C) + (W - o) AQ, ] —1—, py6., (3.62)

Bkt

IIpn npoeKkTHpOBaHMHM PEKOHCTPYKLMH MM TEXHUYECKOTO MEPEeBOOPYXEHUS TOPHOrO
NpEANpPHATHS BBIOOP ONTUMANBHON NIPOU3BOACTBEHHOH MOITHOCTH UMEET CBOH OCOOEHHOCTH
B 3aBHCHMOCTH OT TeX LeJiel, KOTOphble Npecieyl0T COOTBETCTBYIOLIME MEponpHsTHa. Bo
MHOTHX CIIy4asiX PEKOHCTPYKIHMs TOPHOTo NpeINpHATUS NpecliefyeT cpa3y HECKOJIBKO LeNeH,
OJIHA U3 KOTOPBIX SBISETCS OCHOBHOM, a OCTalbHbIE JOCTUIAIOTCS MTOMYTHO.

Conepxainasics B  TunoBoil  MeTOAMKE peKOMeHIAlMA, COIJIACHO  KOTOPOM

3(HeXTHBHOCTH PEKOHCTPYKIMH [JOJKHA OIPENENATLCS YyTeM COMOCTABIEHHUs NOKa3aTenei
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PEKOHCTPYUPYEMOIO 00BbEKTa ¢ MoKa3aTeNsIMH 0ObEKTa-HOBOCTPOMKH, MMPaBOMEPHa TOJILKO B
TOM CJIy4ae, KOIZia LEJIbI0 PEKOHCTPYKIIMH SBISETCS YBeIHM4YeHHEe 00beMOB ITPOH3BOICTRA.

O6bexTHBHAS OLEeHKa 3G(HEKTHBHOCTH PEKOHCTPYKIIMH CTAHOBUTCS BO3MOXKHOM TOJIBKO
IIpH JMHAMHYECKOH IOCTAHOBKE 33[a4M, MOCKOJbKY YCIOBHS NPOM3BOJCTBA U TEXHHKO-
3KOHOMHYECKHE TIOKA3aTeIH pyJHHKA B XO/€ NPOBEICHUS PEKOHCTPYKUHH H MOCIeOyIOle
9KCITyaTallMH U3MEHSIOTCA.

Ilpy 5TOM pAnd CcpaBHHBacMBIX BAPHAHTOB PEKOHCTPYKIMHM OOBIYHO XapaKTepHBI
pa3iuyMsg B JUHAMHKE TEXHHKO-3KOHOMHYECKHX MoKazaTeneil, cpokax OCYIIEeCTBJIEHHS H
TEMIIaX OCBOCHMS NPOEKTHBIX IOKa3aTeleH.

B Tex caywasx, korma OCHOBHOH 1eNbIO ABNAETCS HapalliBaHHE OOBEMOB
NPOM3BOJICTBA, IIpoleaypa Beibopa HaubGosee 3(p(HEKTHBHOIO BapHaHTa PEKOHCTPYKIMH
CBOJIUTCS K (OPMHUPOBAHHIO M CPABHHTEJIBHOM OSKOHOMHYECKOH OLIEHKE HECKOJIBKHX
TEXHHYECKH BO3MOXHBIX BapHaHTOB, OTIMYAIOLIUXCS BEIWYHHOH NPOM3BOIACTBEHHOH
MOIIHOCTH I10ciIe peKOHCTPYKIHH. [To ka>kIoMy W3 BapHaHTOB pacCUUTHIBAIOTCS MOTpeOHbIe
KalHUTATbHBIE BIOXEHUS, OINpPENeNAIOTCS CPOKH HX OCYILUECTBJIEHHS, OOOCHOBEIBAETCS
JUHaMHKa 3arpaT U 3¢¢eKToB B Ipeaenax nepuoja oueHkH. HauBbiropneiinee 3HaueHHe
IIPOH3BOJICTBEHHOH MOLIHOCTH COOTBETCTBYET MAaKCHMaIbHOH BEJIMYMHE CYMMAapHOro
JIMCKOHTHPOBAHHOIO 3¢ ($eKTa, JOCTUraeMoro 3a NepHol OLEHKH.

IIponomKkuTenbHOCTh NEpHOAa CPaBHUTEIPHOW OUEHKHM BapHaHTOB JOJDKHA BKJIOYATh
CPOKHM PEKOHCTPYKLUMH M OCBOEHHS MPOEKTHBIX II0KasaTeleH, a TakXke IepHOI BpEeMEHH
IIOCJIE OCBOEHHS, [AOCTAaTOYHBIA 17 TOro, 4tobbl Ha 3()PEKTUBHOCTH KaNHUTaNbHBIX
BJIOKEHHUH CMOTIJIO CKa3bIBaThCs BIHMSHHE YXE€ OCBOEGHHBIX IoKasarenei. Kak mpasmio,
CleyeT OPUEHTHPOBATLCS Ha OOLIYIO MPOJOKUTENBHOCTD NIepHoa oleHKH nopsaka 10-15
neT.

PaccmaTpuBaeMble BapuHaHThl [O/DKHBI OBITH [PEABAPHUTENBHO INPUBEAEHBI K
CONOCTAaBUMOMY BHIY B COOTBETCTBHM € H3JIOKEHHBIMH Bbllle OOLMMH NPUHIMUIIAMH
KOMIIEHCAlHH.

B HeoOxomuMpix ciaydasX B KPHTEPHAX OLEHKH MOJDKEH YYHTBHIBATbCs yiiepd OT
CHIDKEHUS OOBEMOB NPOU3BOACTBA B MNEPHOJA TMPOBENCHHUS PEKOHCTPYKLHMH. TakoH yuer
HeoOXOIMM IIpH CYLIECTBEHHBIX pa3jiM4YMsiX CpPaBHUBAEMBIX BapHaHTOB [0 JaHHOMY
TIpU3HAKy.

B psane cioy4aeB OCHOBHOH IENBIO PEKOHCTPYKIMHM SBISETCS MpPEJOTBpallieHHE

MPOrpeCCHPYIONICIO YXYAIICHHS JIKOHOMHYECKHX rokasaresei ﬂeﬁCTBYEOUJCFO PYAHHKA,
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BBI3BAHHOIO “‘CTApEHHEM  €ro TEXHOJIOTHYeCKO# CXeMbl H BO3HMKHOBEHHMEM JUCIPOTNOpLUii
MEeXAY 3BEHbSIMH.

Cnenyet cuutaTth OIIMOOYHBIM MPEACTABIEHHE O TOM, YTO PEKOHCTPYKIIHS 0013aTeNnbHO
JIOJDKHA 00eCTeYuTh YydlIEeHHE SKOHOMHYECKHX TIoKa3aTesel Mo CpaBHEHUIO ¢ YPOBHEM JI0
€e MpOBeJIeHMS.

D¢ ¢eKTUBHOCTE PEKOHCTPYKLUMH CllelyeT OLEHMBATh HE MPOCTHIM CpPaBHEHHEM
DKOHOMHUYECKHMX TIOKa3aTeJel 10 W TMocjie €€ OCYLIECTBJIEHHS, a CONOCTaBJICHUEM
JHHAMHYECKUX pPANOB TOKazareneil (3a JOCTaTOYHO [UIMTENbHBIA IlepHona) B cilydae
NIPOBEICHHS PEKOHCTPYKIIMH M IIPH OTKa3e OT Hee.

Ba3zoBbIM BapHaHTOM MpPH PELIEHHH BONpOca O LENecooOpa3HOCTH PEKOHCTPYKIHH H
BbIOOpe ee Haubosiee 3Q¢eKTHBHOrO BapHaHTa SMBISETCS TPOJNOJDKEHHUE IKCIUTyaTalldH
NIpeANpUATHS B HEU3MEHHOM Buae. PopMupoBanue 6a30BOro BapuaHTa CBOJUTCS K IPOrHO3Y
JUHAMHKH TEXHMKO-DKOHOMHYECKHX TOKa3zaTeJiel MpeAnpHsTHs B Cilydae OTKa3a OT €ro
peKoHCTpYKUMH. OnTUMalbHBIN BapuaHT PEKOHCTPYKLHMH BHIOUpAETCS Ha OCHOBE MIONapHOIo
cpaBHeHMs ¢ 0a30BBIM BapHaHTOM KaXIOTO M3 BO3MOXHBIX BapHaHTOB, Pa3IMYAOLIUXCS
BEJIMUHHOM KalMTalIbHBIX BJIOXEHHUH, CpPOKAaMM HX OCYUIECTBJICHHS H XapaKTepoM
pacnpezielieHHss BO BPEMEHH, JHMHAMMKON JKCIIyaTallMOHHBIX 3aTpaT M aMOPTH3allMOHHBIX
MPHTOKOB, a TaKk)xe 3HaYeHHSAMH MPOU3BOJCTBEHHON MOIIIHOCTH.

Bonpoc o BbIbOpe palHOHANBHOH NPOU3BOACTBEHHOH MOLIHOCTH PEKOHCTPYHPYEMOTO
oOBeKTa, HE3aBHCHMO OT IeJiell HaMedaeMoW pEKOHCTPYKUHH, OCTAeTCS HEOThEMIIEMOI
COCTaBHOH 4acTblO0 KOMILIEKCHOH ONTHMM3allMOHHON 3ajauH, CBA3aHHON ¢ 06OCHOBaHHEM
Haubosnee 3 PpeKTHBHOrO BapHaHTa PEeKOHCTPYKLIHH.

OueHka cpaBHUTENbHOH 3()(eKTHBHOCTH BapHaHTOB PEKOHCTPYKLHMH, B TOM YHCIE
UMEIOIeH  Lenbl0  OpefOTBpalleHHE  YXYIUIEHHs  3KOHOMHYECKHX  TOoKasaTeled,
OCYIIECTBNISETCS HA OCHOBE TIPHMBEJEHHBIX BBIIIE WHTETpPaNbHbIX Kputepue (3.54) wunu
(3.56).

B COOTBETCTBHM C COBpEMEHHBIMH TpPEOOBAHMAMH IPH NPOSKTHPOBAHMH TOPHBIX
IIPEANPUATUH JOJKHBl YYHUTBIBATHCS. BO3MOXKHBIE 3KOJIOTHUYECKHE TOCTENCTBHA, CBSI3aHHEIE C
peanM3anuei NpPOEKTHBIX PelleHHH. Yiuep6, HAHOCUMBIA OKpYXalollel cpeie ¥ HapOIHOMY
XO3SMCTBY MpH CO3JZaHHH H MOCIEAYIOLUEM (GYHKIMOHUPOBAHHHM TIOI3€MHOTO DPYIHHKA,
CBA3aH B OCHOBHOM C OTYYXIEHHEM [pPOAYKTHBHBIX 3€MeNb JUIS pa3MelleHus
IIPOU3BOJCTBEHHBIX H NPYTHX OOBEKTOB, a TAKXKE C HapylleHHEeM 3E€MHOH MOBEPXHOCTH B

pe3yJbTare BEAEHHS FOPHBIX paborT.
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Ipu 060cHOBaHMH ONTHMAJLHON MPOM3BOACTBEHHONW MOILHOCTH PYAHHMKA KaXKABIA M3
paccMaTpyBaEeMBIX BapHaHTOB JOJDKEH ObITh NPOAHATTM3UPOBAH HE TOJILKO C YKOHOMHUECKOH,
HO H C DKOJIOTHYECKOH TOYKM 3pEeHHS. Bapuantel, paznudarouiuecs Maclutabamu
BO3MOXHOroe ymiepba, HE MOTYT HENOCPEACTBEHHO CpaBHUBATbCS 0 IKOHOMMYECKHM
KPHTEPUSIM W JOJKHBl OBITh NpelBAapUTENbHO TPHUBEJEHbl K COMNOCTaBUMOMY BHOY TIO
3KOJIOTHYECKMM Npu3HakaM. C 3TOH UENbi0 B CTPYKTYpE KpPUTEpHUS OLEHKH Hapsay C
NpsIMBIMHM  3aTpaTaMH MO peaju3allid NPOEKTHBIX pEIIeHHH MOJDKHBI OBITH YYTEHBI M
JOIIOJIHUTENBHBIE  3aTpaThl, CBS3aHHBIE C NPEAYNPEXKACHUEM, YCTpPaHEHHEM  HIIH
KOMIIEHCaleH BO3MOXKHOI0 3KOJIOTHYECKOro yiuepba.

B cootBercTBHM ¢ TpeGoBaHMSAMHM AEHCTBYIOIIEIO 3aKOHOJAATENIbCTBA IPH CO3J1aHHH
TIPOMBILIJIEHHBIX 0OBEKTOB NOJDKEH OBITH B MOJIHOM 00BbeMe Bo3MelleH yiuepO, CBI3aHHBIA C
OTYY)XXICHUEM H HapyUICHHEM CEIbCKOXO3AMCTBEHHEIX 3€MeJb U JPYTUX M[PHPOIHBIX
pecypcoB. DTOT ymepb u3MepseTcs KaNUTaIbHBIMH H OKCIUIyaTallUOHHBIMHM 3aTpaTaMi,
noTpeOHBIMHM [JIss OCBOCHHS HOBBIX 3CMCJIb B3aMCH BbIOBIBAIOUIMX, W OTPEIACISCTCS B
COOTBETCTBHH C HOpMaTHBaMH CTOHMMOCTH | ra 3eMJIM, AMPEKTHUBHO YCTaHOBJEHHBIMH JJis
Pa3/IMYHLIX paHOHOB CTPaHBbI.

B ofuiem ciyyae ¢ yBenHueHHEM NTPOU3BOIUTEILHOCTH TO3EMHOTO PYAHUKA YACbHAas
BEJIMYMHA KOMIIEHCAllMH 3a OTYYXJEHHE TEeppUTOpHH (B pacyeTe Ha €AHMHHIYy AOOBIUM)
CyLIECTBEHHO CHMXKAeTCA, YTO B U3BECTHOH CTENEHU CTHUMYIHpYET BbIOOp OOJBLIEro
3HAYEHHA NIPOU3BOJACTBEHHOH MOLIHOCTH.

BxroueHne B pacuyeThl 10 CpPaBHUTENBHOH OLIEHKE BO3MOMHBIX 3KOJIOTHMYECKHX
MOCJICACTBUH peaNn3allid IpOEKTHBIX pelleHWH B psAjge CcliydaeB MOXET H3MEHHTh
npeacrasiieHHe 06 uX 3QGHEKTUBHOCTH M NpeJONPEaeUTh BBIOOD BApHAHTOB, XOTd U Oolee
JIOpOTHX, HO 3aTO MeHee 3KOJIOrHYeCKH OMacCHBIX. B uacTHOCTH, mpu ydere yuepOa,
CBSI3aHHOT'O C HapyUIEHHEM 3EMHOM MOBEPXHOCTH, MOXET OKa3aThCs lieJiecooOpa3sHbIM OTAATh
IpeanoYTeHHEe MEHEe POU3BOAUTEILHBIM U CPAaBHUTEJBHO JIOPOrMM BapHaHTaM pa3paboTKH,
IpelycMaTpHUBAIOLIMM 3aKIaJKy BEIpabOTaHHOTO NPOCTPaHCTRA.

OKOHOMHYECKasd 1ie/ieco00pasHOCTh MPHPOJOOXPAaHHBIX 3aTrpaT HJM  BbIOOpa
pPECYPCOEMKHMX IMPOEKTHBIX PEILICHUH OmNpeAensercs M3 YCIOBHSA, YTO AOINOIHHTEJBHBIE
3aTpaThl HE JODKHBI TIPEBHILLIATH BeIMYHHBI TpeaooTBpaluaemMoro yuepba. I1pu paBHBIX WK
ONMM3KUX 3HAYEHHAX KPUTEPHATLHOH OLIEHKH NpEeANOYTEHHE, KaK MPaBHJIO, JOJDKHO OBITh
OTIAHO BAPHAHTY, XapaKTepH3YIOIIEMYCsl MEHbLIEH BETHUHHON 3KOJOIHYECKOro yiuepoa.

B COOTBETCTBUH C COBPEMEHHBIMU INpEICTaBICHUAMH, PAacCMOTpPEHHas Ipoueaypa

MHIMBMYAIbHOM ONTHMH3AlMH IPOM3BOJACTBEHHONH MOINHOCTHM DYIHHMKAa HE rapaHTHpYeT
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BLIOOp JEMCTBUTENILHO HAWJIYYINEro pelleHUs. YCTaHOBJICHHAsA TAKMM CIIOCOOOM BeJIMUMHA
NMPOM3BOACTBEHHOW MOUIHOCTH pyIOHHKA, Kaxk IpaBWiIo, He OyAeT coBmagaTb C TEM
3HAYeHHEM, KOTOpOE OTBE4aeT YCJIOBHAM Haubonee palMOHAJIBHOIO (GyHKUMOHHPOBAHHS
HEKOTOpPOM COBOKYNMHOCTH pyAHUKOB. OOBEKTHBHO OLEHHUTH CTENEHb ONTHMAIBLHOCTH
napamMeTpoB NPOEKTHPYEMOTO 0OBEKTa MOXHO JIMIUL H2 OCHOBE UX PaCCMOTPEHHUS B paMKax
COOTBETCTBYIOIIEH COBOKYITHOCTH OOBLEKTOB aHAIOTHYHOTO Ha3HAYEHUS.

OnTuMHU3aliisg MPOU3BOJACTBEHHOW MOINHOCTH PYAHUKA [JO/DKHA OCYILECTBISTHCH C
YYETOM €ro MecTa ¥ pOJM B CHCTEME OCBOCHHS MHHEPAJIbHO-CHIPEEBBIX pPECypcoB
OTpe/ie/ieHHOH TeppUTOpUHM (TOPHO-NPOMBILUUIEHHOTO peruoHa). PermoHansHbli nmoaxon
obecneynBaeT BO3MOXHOCTb PaCCMOTPEHHUS MPOEKTHPYEMOro NPEANpUsITUS U BhiboOpa ero
NapaMeTpoB B YBA3Ke C JeHCTBYIOIIMMH 0OBEKTaMH H TEMHU, KOTOpbIE MOTYT OBIThH CO3MaHbI B
JAaHHOM peruose B OyayuieM. DTo MO3BOJISET YYHTHIBATh, C OJHONH CTOPOHBI, TpeOOBAHUS MO
pallMOHATLHOMY OCBOEHHMIO HEAp COOTBETCTBYIOLIEH TEPPUTOPHH, C [PYroil CTOPOHBI, -
TpeboBaHus 1m0 Hawbosee 1esnecooOpa3sHOMY pacnpeliefieHHr0 ©H - 3ddekTuBHOMY
UCIIONIb30BAaHUIO B MaclITabe permoHa BCEeX BHAOB PECYpCOB, 3aA€HCTOBAaHHBIX B MpOIECCE
ocBoeHHs. OCHOBOH A7 pelieHHH ONTHMU3AMOHHBIX 3aa4 B TAKOW MMOCTAHOBKE SBJISIOTCH
oTpaclieBble H PErHOHAJIbHBIE CXEMBI Pa3BUTHS H pa3MellieHHs TPOU3BOJCTERA.

Bonpoc © panuoHaTBbHOM pacripefelieHM oO0BeEMOB MPOM3BOACTBA B  MpeEjenax
HEKOTOpPOH YCJIOBHO 3aMKHYTOH COBOKYMHOCTH 00beKTOB o001ero ¢yHKIHOHAIBHOIO
Ha3HaueHHs BO3HMKAeET B 3aJayax pa3IMuHOTO HEPAPXHYECKOTO YPOBHSI.

Hanbonee mupokas MocTaHOBKA COOTBETCTBYIONIEH OMTUMH3AIHOHHONM 3aauu MMeeT
MECTO TNpH pa3pabOTKe NEpPCIEKTHBHBIX CXeM pa3BUTHS H pa3MelleHHs NpeAnpUsITHIA
OoTpacid M KPYNHBIX [POM3BOACTBEHHBIX O0OBeAMHeHuil. B  atHx ciayyasx 3amava
YCTAHOBJIEHHS] PAllMOHAIBHBIX NPOU3BOJCTBEHHBIX MOIIHOCTEH NPEANPUATHIH pelaeTcs B
oOWIEM KOHTEKCTE ONTHUMHM3aLMOHHBIX NpodieM M CBoAMTCS K OOOCHOBAHHMIO TaKOro
pacnpeneneHns o6beMOB JOOBIUN MEXKAY 00bEeKTaMHu, NP KOTOpOM 3aZaHHas MOTpeOHOCTD B
NpPOAYKLMM YAOBIETBOPAETCS HAMJIy4yIuM crnocobom, T. e. nmpu Haubosiee 3¢ heKTUBHOM
HCINIOJIb30BaHMH BBIAETIEHHBIX pECypcOB. Takoro poia ONTUMH3AIMOHHBIE 3ala4M PELIAIOTCS
¢ mnomoubto OBM no craHpapTHBIM - TporpaMMaM  CHUMILIEKC-METOJA JUHEHHOro
IporpaMMHpOBaHMSI.

IIpu npoexTHPOBaHUH KPYITHOTO TIPEANPHATHS, 00beIMHAIONIETO HECKONBKO Py IHHKOB,
BO3HHKAET 3ajadya OnpelereHUs ONTHUMaJbHOH NMPOM3BOACTBEHHOH MOLIHOCTH KaXkJAOrO M3
o6bexToB. [Ipouenypa peleHus oNTHMHU3ALMOHHON 3a1auy IpeAyCMaTPUBAET pa3paboTKy 110

KaXIOMY H3 OOBEKTOB HECKOJIbKMX albTEPHAaTHBHBIX BAapMaHTOB (IIaXTOBAPHAHTOB) €ro
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CO3JaHMs M Pa3BHUTHSA B TeyeHHe MNPUHATOro nepuoja OUeHKH. g Kaxaoro obObekra
KOJNIMYECTBO M XapaKTep BapHaHTOB OIPEAENIAIOTCS NpeABapHTEIbHBIMH HH)KEHEPHBIMH
COoOOpa)KEHHUSAMH TEXHHYECKOH OCYLUECTBHMOCTH H 1elecoobpa3noctu. [lo kaxmomy wu3
LIAXTOBAPHAHTOB PpacCUHUTHIBAIOTCS OCHOBHBIE TEXHHKO-3KOHOMHYECKUE [IOKa3aTeln 3a
NepUol OUEHKH, NPOAOKUTEIIBHOCTh KOTOPOTO HE JOJKHA NpeBbiuaTh 20 neT.

CdopmMupoBaHHBIE IO Ka)KAOMY PYAHHKY BapHaHThI, KaK MpaBUiio, OYAYT pa3nuyarbCs
HE TOJbLKO MacimitabamMu A00BIYM, HO W oObemMaMu TOTPeOHBIX KaNHUTAIBLHBIX BIIOKECHHH,
CPOKaMHM HX OCYIIECTBJIEHHS M XapaKTEpoM paclpelelieHUs BO BpPEMEHH, YPOBHEM H
JTHHAMHUKOH OKCIUTyaTallHOHHEBIX 3aTpaT, aMOPTH3aLMOHHBIX OTYHUCIEHUH, a B KOHEYHOM
cyeTe - CyMMapHOH BeNHUYHHON 3¢ eKTa, KOTOPhIH MOXET ObITh OJYYEH 3a IIEPHO]I OLICHKH.
K nansHeliimeMy paccMOTpeHMIO NMPMHHMAIOTCS HE TOJIBKO JIYYIUIHE MO KaXIOMY DPYIHHKY
BapUaHTBl, a BCe OTOOpaHHble BAapHaHTbl HE3aBUCHUMO OT HX [peJBapUTEILHOH
HHIMBUAYAIBHOH OLEHKH.

OnTtuMM3alMOHHas 3KOHOMHKO-MaTeMaTH4yeckas MOJENb BbIpaxkaeTcs ClleAyIole

neneBott hyHkimeti:
m n T -t

Dunr =3 2%, X, [ Qijt - (Kijt + Cijt - Aijt) ] xij (1+Eun) — max,  (3.63)

rae:

D™UHT - cyMMapHBIi JMCKOHTHPOBAaHHBIA 3((EKT, AOCTHraeMblii B ILEIOM IIO
npeanpuaTHIo 3a nepuon ouenku (T, net), py6.;

m - YHCIO PYAHHKOB, BXOASIIMX B COCTAB NpeNPHUATHS;

N - YUCJIO BAPHAHTOB CO3JAHHUS PYIHHUKOB;

i - MHJIEKC pyIHHKa;

j - MHIEKC BapUaHTa CO3/IaHHs PyAHHKA;

t - HHOEKC roaa,

11 - onToBas LeHa MPOAYKLHNH i-TO pyAHHKa, pyod/T;

Qijt - 00beM NPOU3BOACTBA HA 1-OM PYAHHKE T10 J-OMY BapHaHTYy B t-OM rofy, T;

Kijt - xandTanpHbIe BJIOXEHHS HAa CO3JaHME i-r0 PyJHHKA 110 j-OMY BapHaHTy B (-OM
roxay, py6.;

Cijt - sKcIIyaTaUMOHHBIE 3aTPaThl Ha i-OM PYJHMKA MO j-OMY BAPHAHTY B t-OM rojy,
pyo.;

Aijt - TPUTOK aMOPTH3aIIMOHHBIX OTYHCIICHHI Ha PEHOBALMIO Ha 1-OM PYIHHKE 110 j- My

BapHaHTy B t-oM rofy, pyo.;
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Xij - albTEPHATUBHBIH KO3(GUUUEHT, NpuHuMatolni 3HaYeHus 1 unm O (1 - eciu Ha
i1-OM pyIHHKE IPUHUMAETCH j-bIi BapHaHT; O - ec/IM BapUaHT HE MPHHHUMAETCH).
OnTuMH3alHOHHAA 3aiaya pellaeTcs IpH COOMOAEHNH CIEAYIOMMUX TpeOOBAHHH:

00bEM NPOU3BOJCTBA B LIEJIOM 10 IPEANPUATHAM JODKEH ObITH He MEHBIIE 3a/laHHOTO
ypoBHa Qt :

m n

T, T Qijt xij= Qt, (3.64)

00w 06beM KamUTalbHLIX BJIOXEHUH Ha CO3/1aHHE MPEANPUSTHS HEe TOJDKEH

INPEBLIUIATH BBIACJICHHOIC JINMUATA Kt:

m n
2, ZJ.J( it xy <Kt, (3.65)

OnTuMH3allMOHHAas  MoOeNb MO3BOJSET BbIOMpaTh  palMOHAIbHBIE  3HAYEHUS
MPOU3BOJICTBEHHOW MOIIHOCTH OTAENbHBIX OOBEKTOB HE C TOYKHM 3peHHUS JOCTHXKEHHUS
HaWIY4lIMX MHOWBHIYalbHBIX IOKa3zaTeled, a ¢ No3uuud obecneyeHus ONTHMANIbHBIX
YCJIOBHH CO3JJaHHsl H Pa3BUTUS BCETO NpPEANPHATHS.

Ilpn pemenuu 3aza4d B paccMOTPEHHOH NOCTaHOBKE OTMANaeT HEOOXOAUMOCTH B
NPEIBAapUTENLHOM [IPHBENEHUH BapHaHTOB K CONOCTaBUMOMY BHAY. JTH TpeboBaHuA
aBTOMATHYECKH peaU3yIoTCs B NPOLECCE CaMOro pellieHHs, NMpPHYEeM B KaXIOM Cliydyae
BapHaHTbl KOMIIEHCUPYIOTCA HaMBBITOAHEHIIEM 06pa3zoM.

IIpH NpoeKTHpOBaHUM PyAHHKA, CO3/aBAEMOI0 M03Xe APYTUX PYJHHKOB IPEANpUATHS
(oOBenuHEeHHUs) UM JaHHOTO peruoHa, BONpoc O BhIOOpe ONTUMaNbHOH NMPOM3BOACTBEHHOMH
MOIIHOCTH HOBOIo 00BEKTa TakxKe JOJDKEH PelaThcs C YUeTOM TOH PO, KOTOpYIO OH Oyzer
urpaTh B 00llEM HpoLecce YAOBIETBOPEHHs NOTPEOHOCTH HAPOAHOTO XO3SCTBA B IIOJIE3HOM
HCKOIlaeMOM. B CBA3M ¢ 3THUM HauBBIrOAHEHINasl BeJIMYMHA MPOU3BOJCTBEHHONH MOIIHOCTH
C0371aBa€EMOr0 pyIHHKA JOKHA OTBEYaThb YCIOBHSAM ONTHMAIbHOrO (GYHKIIMOHHPOBaHHA
Bcell COBOKYNHOCTH PyAHUKOB.

Bo3MoxHble BApHaHTBI CO3AHHS HOBOTO PyIHUKA HOJDKHBI OBITH NPOAHAIH3MPOBAHEI B
paMKax ONTHMH3alMOHHOH MOJENH COBMECTHO ¢ (PAKTHYCCKM JOCTHIHYTHIMH H
NEPCIIEKTUBHBIMU TIapaMeTpaMH pa3BUTHS paHee CO3AaHHBIX OOBEKTOB OOBENUHECHHS
(peruoHna).

[Tockonpky BBOA B 3KCIUIyaTalM}O HOBOI'C MPOM3BOACTBEHHOTO 0OBEKTa HEU3DEXKHO
OTpaXaeTCsl Ha CIIOXKHBLIEHCS CHUTyalMM M IEPCIIEKTHBaX pPa3BUTHS PETHOHA, MOXET
0Ka3aThCs Lenecoo0pa3sHbIM pacCMOTPETh CBSI3aHHBIE C 9TUM BO3MOXKHBIE H3MEHEHUS B IyTAX
JanbHeRIeN 3KCIUTyaTallM KaXI0T0 U3 PaHeE CO3aHHbIX 00BbEKTOB HIIH, 1O KpaiHei Mepe,

HEKOTOPbIX M3 HHX. B stom ciydyae B OIITHMH3AHOHHBIX pacyeTax, Hapaay ¢ BO3MOXHBIMU
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BapuaHTaMH CO3/1aHHsl HOBOro pyIOHHWKA, INOJDKHBI Y4yacTBOBaTh W BCE allbTEPHATHUBHBIE
BApHaHTBl Pa3BUTHA YXKE ACHCTBYIOIUNX PYJHHUKOB.

OnTHMH3AIHOHHBIE pacueThl BHIMOJIHAIOTCS C MOMOIIBIO NMPUBEICHHON BEILIE MOJIENH
(3.63). B pesynpraTe Takoro pacyeTa He€ TONBKO OMNpeNeNsAeTcsl ONTHMabHas
MIPOU3BOJACTBEHHAA MOIIHOCTh BHOBb CO3JaBaeMOro pyJIHHMKA, HO M OCYIIECTBISAETCS BhIOOP
Hanbolee 1enecooOpasHbIX MyTei NaIbHEHIIEro pasBHUTHS KaXIOro M3 OOBEKTOB, a TaKKe

BCell UX COBOKYMHOCTH.

3.4. BckpbITHE H NOATOTOBKA MeCTOPOKAeHHI

ITpoexTpoBanue BCKPHITHS U TOJATOTOBKH PYIHBIX 3ajieXXell clenyeT OCyIIecTBISITH B
COOTBETCTBHUHM C HOPMAaTUBHBIMH TpeOOBaHUAMH, NpHBeneHHbIMH B HacToAwmx HTII (rnasa
4.38).

B ycrmoBusx mnpuopHTEeTa TEXHHUYECKOrO TMEPEBOOPYKEHHST U  PCKOHCTPYKIIUH
HpEMIIpUATHIT  TIepell HOBBIM CTPOMTENIBCTBOM, OJHHM H3 OCHOBHBIX HallpaBlIeHUH
COBEpUICHCTBOBAHHUS IO/I3eMHOH pa3pabOTKH KPYTONAJalomIUX H HAKJIOHHBIX 3ajiexei

CIENYET CHHTATh HX MNO3TalmHOC o

BCKpBITHE M pa3paboTky. [losTanHOEe BCKpBITHE JOJKHO
nperycMaTpuBaTth  IpPOXOUKY M o0OpyloBaHHE  OCHOBHBIX  PYIONOABEMHBIX U
BCIIOMOTaTENbHBIX CTBOJIOB W KalUTalIbHBIX BBIPAOOTOK CO CPOKOM CIIykObl, paBHbBIM 2-3
JTanam WM BCEMY CpOKY O3KCIUyaTauMu MecTOopoXxaeHus. C LeNnplo NpeROTBpalleHUs
MEPHOJIMUECKUX KOPEHHBIX PEKOHCTPYKUMH pYyJIHUKOB U CBS3aHHBIX C HUMH OoJblIMX
KaITUTAJIbHBIX BJIOKEHWH MPOIYCKHAs CIIOCOOHOCTh OCHOBHBIX BCKPBIBAIOILIMX BBIpabOTOK
OOJDKHa MMeTh pe3epBbl, IO3BOJIIOUIME II03TAllHO HapallldBaTh NPOU3BOIACTBEHHYIO
MOIIHOCTb pyJHHUKA (1IaXThI).

YceTaHOBIEHHE TMPOJOIBKHTENRHOCTH KAXIOrO M3 H3TanoB BCKPHITUS W pa3paboTKH
MECTOPOXACHUS, a , 3HAYUT, 1 BEJIMUUHBI KaXXI0TO 11ara BCKPHITHS, JOJKHO IIPOU3BOJHTHCS
C YYeTOM IPOTHO3HBIX JAHHBIX O CpOKax IpPOBEACHHS CIIEAYIOLIEro 3Tana TeXHUYECKOro
[EPeBOOPY)XEHHs MOJ3EMHBIX TOPHBbIX paboT (IOKa NpHMEHsEMbIE TEXHHYECKHE CPEACTBA H
TE€XHOJIOTMM HE CTaHyT CHEPXKMBAIOIIMM (GaKTOpOM YIy4lIeHUS HIM INpedoTBpalleHHs
YXYILIEHUs TEXHHKO-DKOHOMHUECKHX MOKa3aTelel SKCITyaTalii MECTOPOXKACHHUS).

I1pu npoekTHpOBaHHH MO3TANHOTO BCKPBITHS M NIOATOTOBKH PYAHBIX MECTOPOXKAEHHH €
HENbI0 YCOBEPLICHCTBOBAaHHS M YNPOIUEHHS CXEM BCKPBITHS H NOATOTOBKHM, YMEHBUICHHS
o0beMa M CTOMMOCTH IPOBEIECHUS TOPHO-KAlMTAJIBHBIX KaMEPHBIX M TPaHCIOPTHBIX

Bpra6OTOK, COKpallCHHUEC BCKPBITHA 54 IMOATOTOBKH, CYHMICCTBEHHOI O CHHXXCHHSA



76
IKCIIIyaTaHOHHBIX pacXxoJoB M 0ojee 3¢G¢EKTHBHOIO MCIIONB30BaHUA IOA3EMHOIO
TPaHCMNOpPTa, MAXTHOrO MNoabeMa U Op., CHEAYeT OPUEHTHPOBATHCS HA NPUMEHEHUE
KOHUEHTPALHOHHBIX TOPHU30HTOB € YBENHYEHHBbIM LIaroM BCKpbITHs. IlepcnekTHBHO
yBennuenre g0 1000-1600 M riayOuHBI 3a70XeHHsT NEPBOr0 OTKATOYHOIO rOPU3OHTA IIpH
BCKPBITUH INTy6oKO 3ajieratomux pyaHbix ten u Ao 200-300 M - 1mara nocnenyolmux 3Tanos
BCKPBITHSL.

[Ipu BhIOOpE palMOHANBHBIX CXEM BCKPBITHA PYAHBIX MECTOPOXICHHH HeoOXOMHMMO
U3BICKMBAaTh HauboNee COBepIUEHHBIE Crocobbl M CpeacTBa  TPaHCIOPTHPOBAHMUS
obopynoBaHus, nojeil, MaTepHalioB W IPYTrHX I'Py30B B PYAHHK U 0oOpaTHO, BO3MOXKHOCTH
co3naHus yciaoBHH ans 3(¢EKTHBHOTO MCIIOIB30BaHHS OOOPYAOBaHUS, MEPONPHUSTHS IO
CHUXXEHHIO YIEeNBbHOTO o0beMa TOpHO-NPOXOAYecKHX padoT, Hauboisiee 1enecooOpa3Hble
CXEMBbI IIepeEMEILEHHS Pyibl U3 OYHCTHBIX 3a00€B ¢ yueToM OpMHUPOBaHHS €€ KaueCTBEHHBIX
XapaKTepUCTHK M IOTOYHOCTH Iipouecca, 3(pQeKTUBHblE CXeMbl INPOBETPUBAHHUS IIpH
pacTyliel NpoTS)KEHHOCTH TOPHBIX BBIPAOOTOK, MOBLILEHHOH TemnepaType, 3alblIeHHOCTH
M 3arazoBaHHOCTH PYAHMYHOTO BO3[yXa, BO3MOXHOCTb co3/laHHs Haubosiee Oe30MacHbBIX
yCJIOBU# BEJCHHUS FOPHBIX paboT.

) Ion 3TanoM BCKPHITHS H pa3paGOTKH MECTOPOXKACHHS ITOHUMACTCS [IEPHO/] BPEMEHH,
B TEYEHHE KOTOPOIo OCYUIECTBISETCS pa3paboTka 4YacTH 3amacoB WIAXTHOTO IOJS Ha
r1yOMHY, COOTBETCTBYIOLIYIO HIATY BCKPBITHS.

B cBsi3u ¢ TeM, 4TO BCKPBITHE BEPTUKANbHBIMH CTBOJIAaMHM OCTaeTcCs npeodiiagarouium
cnoco0OM BCKPBHITUS PYAHBIX MECTOPOXKJIEHHI, NPU OCBOCHUM 3anlexeid, 3aieraromux Ha
rybune no  500-600 M, Haubonee 1enecooOpa3HO NPUMEHEHHE  BEPTHKAJIBHOTO
pYJONOABEMHOTO CTBOJIa B COYETAHMH C HAKJIOHHBIM MJIM CHHPAIBHBIM CBE3OM, a IpH
OO0NBIIMX [NIyOMHAX - B COYETAHHH € IPY30BLIM BEPTHKATBHBIM CTBOJIOM, 000OPYIOBaHHBIM
kabenp-KpaHOM A CIYCKa CaMOXOJHOTO M KpymHorabapMTHOTO  CTallHOHAPHOIO
obopynoBanus 6e3 pasbopku.

B onpezneneHHBIX YCIOBUAX K KOHKPETHOCTIOCOOHBIM MOYKHO OTHECTH CXE€MbI BCKPHITHS
BEPTHKAJIbHBIME CKUIOBBIMK CTBOJIAMHK M C TIPMMEHEHHEM KOHBEHEpDHOro TpPaHCHOPTa IO
HaKJIOHHOMY CTBONY [0 oOoraTHTeNbHOH ¢abpuku. DddekTHBHOCTD MOCHEHEH CXEMBI
NOBBIIAETCS TNPH OJHOBPEMEHHOM HCIIONIB30BAHUM KOHBEHEPHOro CTBOJNA B KaudeCTBE
BCIIOMOTATEJIbHOH BHIPAOOTKH MU MIEPEIBHKEHHS CAMOXOIHBIX MaIlMH.

C nomouplo HAaKJIOHHBIX KOHBEHEPHBIX CTBOJIOB Haubosee uenecoobpasHO BCKPHIBATH
HECKOJIBKO 3KCITyaTallHOHHBIX TOPU30HTOB IIPY Nepenycke pyasl B APOOHIBHYIO YCTAHOBKY

Ha HHXHEM TOpH3OHTC H JaJIe€ Ha KOHBCﬁCp. Hcnonp3oBanHe B HaKJIOHHBIX CTBOJIAX
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cuuTaeTcs LesjecoobpasHeiM npu raybuse a0 300M M 3HAYUUTESBHOM PAcCTOSHHH
TPaHCIOPTHPOBAHUSA Ha JHEBHOM NOBEPXHOCTH.

Cxema BCKpBITHS M ITOJrOTOBKH IUAXTHOIO IOJS AOJDKHBI OBITH 110 BO3MOXHOCTH
npocTbiIMH. OHH JOJIKHBI COOTBETCTBOBATh THIIOpa3MepaM NMPUHHMAaeMBIX K 3KCIUTyaTal[dH
CPEACTB, MEXaHM3MOB M O0OpyAOBaHHS Ha CTagusX BBINYCKAa, JAOCTaBKH, TIOTPY3KH,
TPaHCIIOPTHPOBAHUS, MeXaHH4yeckoro ApoOJeHHS M BblIAY¥ pyAbl Ha I10BEPXHOCTb.
ITapameTpsl - ceyeHue, yron HakioHa, MTyOHHA (IPOTAKEHHOCTh) OCHOBHBIX BCKPBIBAIOLIMX
BEIPabOTOK JOJKHBI IPHHUMATLCA U3 pacyeTta obecrneyeHus OecrpensiTCTBEHHOIO ABH)KEHHS
[0 HMM TPAHCHOPTHBIX MU PYIOBBIJAYHBIX cpeAcTB. Ha cThIKax OTAENBHBIX NPOLIECCOB
100bIYM HEOOXOOHMMO MMETh NOCTATOYHBIE aKKYMYJIHPYIOUIHE €MKOCTH, 00yClOBIMBalOLINe
HEMNpephIBHOCTL (PUTMUYHOCTSH) paboTHI pyIHUKA.

CeueHHs MMOATOTOBUTENBHBIX BHIPAOOTOK JOJKHBI NMPUHUMATBCS HCXOAS M3 YCIOBMSA
obecneuenus Oosee NOJMHOH 3arpy3kH 00OpPY/IOBAaHUS C YYETOM YCTOHMUHMBOCTH Py U IOpOA,
BO3MO>KHOCTEHN KPEIJIEHHUS, MOLIHOCTHY PYAHBIX 3aJIexel.

[IpoexTupyemas cxeMmMa BCKpPBITHS JOJDKHA MpeaycMaTpHBaTh TEXHOJOTHYeCKUe
penieHys, MoBbllaIIMe CTaOUILHOCTh KadecTBa noObiBaeMoii pynsl. Ilpy BanoBoii BeleMke
Pyl HEOOXOIMMO NPEeyCMOTPETH MEPONIPHATHS 110 UX BHYTPUPYIHUYHOMY YCPeIHEHHIO, pH
CEJIEKTUBHOHN BBIEMKE - IO BHYTPUCOPTOBOMY YCPEAHEHHIO.

Cneayer y4uThIBaTh, YTO OOJBLIOM IIAr BCKPBITHS MOJOXUTEILHO CKa3blBAETCs Ha
BO3MO>XHOCTH YIIpaBJieHHUS KaueCTBOM BBIABAEMOH py/bl, TaK KakK MO3BOJISAET YBEIWYUBATH
YUCJI0O OAHOBpPEMEHHO pa3pabarbiBaeMBIX STa)ell INpU HEPaBHOMEPHOM paclpeleleHHU
Ka4eCTBEHHBIX XapaKTEPHCTHK IO MAaJeHHIO. 3Ha4YMTeNbHAs U3MEHUYHBOCTH pacnpeeseHus
Ka4eCTBEHHBIX XAapaKTEPHCTHK IO NMPOCTHPAHHIO TpeOYyeT CTPOMTENBCTBA AOMNOJHHMTENBHEIX
CTBOJIOB B CBSI3M C M3MEHCHHEM BbIJAUM PYyAsl M YCIIOXKHEHHEM NPOBETPUBaHUA OOIBLIOrO
¢poHTa ropusix pabor.

IIpoexTrHpoBaHye BbLIAYH HECKOJILKMX COPTOB pyIbl MpeAonpeaenseT HeoOX0IMMOCTh
CnenuansHoro paccMoTpeHus. OIMH CKUIOBO#M MOJbEM BBIOAET, KAaK NpaBWIO, OIMH-IBa
COpTa pyAbl, NO3TOMY IIpH BbLIAy€ JIBYX HJIM HECKOJBKHX COPTOB pyIHOH Macchl TpebyroTcs
OT/AENbHBIE CKHUIIOBBIE IIOABEMBI, YTO YBEIUYHBAET 3aTpaTbl Ha BCKPBITHE, UK [IBYX-
TpexXpyKaBHble OyHKepa, YTO YCIOXKHAET KOHCTPYKLMIO OKOJNOCTBONBHOIO fiBopa. Kieresbie
NOIBEMBI, HCIIOIB3yEMbIE MIPH BblJauye MHOTOCOPTHBIX Py, MMEIOT OTpaHH4YeHHYIO U Oolee
HHM3KYl0, M0 CPaBHEHHIO CO CKUIIOBBIMH IOABEMaMH, NPOMU3BOAHMTENBHOCTE K TpeOYyIOT
CTPOMTEILCTBA HECKOJIBKHX CTBOJIOB JlaXke Ha PyJHHKax cpelHero macuraba, ocoOeHHO NpH

3HaAYUTENbHOW TIIyOHHe pa3paboTkH. TeM He MeHee, IUIS BbIJAYHM MHOTOCOPTHBIX PYA
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HQHCCOOGPEBHO [IPUMECHSATDH KJIETEBLIE MOABEMBI, HCIIONB3YEMBIC BMECTE C 60J’IbIHery3HbIMI/I
BaroHCTKaMHu IpH MOJIHOH MeXaHHU3aIlMH UX 00OMeHa B KIIETH.
HpOGKTOM JOJDKHO ObiTh  00OCHOBAHO pallHOHaJIbHOE€ YHCJIO PYAONOTOKOB H

OnpeaesieHa yeTkas Cricuainu3auyi MaxTHRIX CTBOJICB 110 HAa3HAYCHUTO.

3.5. lN'opHOKanuTaJbHble padoThl

3.5.1. Obuwme nonoxenus

[lpoexTHpoBaHHEe TMOA3EMHBIX TODHBIX BbIPAaDOTOK BEAETCS B COOTBETCTBHH C
tpeboBanusamu rinasbl CHull 11-94-80 “Ilox3eMuble ropasle BeipaboTku’”, “EnuHbIX mpaBun
06e30NaCHOCTH TpH pa3paboTKe pYyAHBIX, HEPYIOHBIX M POCCHITHBIX MECTOPOXKACHUH
nnoa3eMHeIM criocoboM”, “EnunbIx npaBui 6€30nacCHOCTH NpH B3pbIBHBIX paborax”, “Ilpasun
0e30MacHOCTH IpH NMPOXOJKE CTBOJIOB LIAXT CllelHANbHBIMH crocobamu’™ U TpeGoBaHUAMH
["ocropTexHaazopa K NpoXoJKe TOPHBIX BBHIPAaOOTOK B 30HAX, ONACHBIX 10 FOPHBIM yIapam,
BBIOpOCaM NOpOJIb], Ta30B, BOABI M TILIBYHOB.

Bribop ¢opMm H pazMepoB NOIIEPEUYHBIX CEYEHHUH MOA3EMHBIX TOpPHBIX BbIpabOTOK, a
TaK)XXe€ KOHCTPYKLHH KpernH HeoOXOIHMMO OCYUIECTBIATH COIJIACHO THIIOBBIM CEYEHHSM
BbIpabOTOK, YTBEP)XIEHHBIM B YCTAaHOBJIEHHOM IIOpsake. B ciyuyae OTCYTCTBMS THIOBBIX
CEYECHMH TOpHBIX BbIpaboOTOK (HOpPMY W pa3Meps! HX, a TakXe KOHCTPYKLMIO KpermH CleIyeT
ONpeneNiaTh B 3aBUCUMOCTH OT TOPHOTEOJIOMYECKUX YCIOBUH, MCIONB3YysS THIIOBBIE B
Ka4yecTBe aHaJora.

CedyeHHe  NOA3EMHBIX FTOpHBIX  BBIPadOTOK  omnpeaensercs rabapuTamu
TOPHONPOXOAYECKOTO M IKCIIIyaTallHOHHOTO 00OpyN0oBaHus, pa3MelllaeMoro B BrIpaboTke, ¢
Yy4eTOM HOPDMHPOBAHHBIX 3a30pOB M IPOXOJ0B, a TAK)XE ¢ y4ETOM NPOIycKa HeOOXOAHMOTro
KOJIMYECTBa BO3/yXa IIPH CKOPOCTH €ro ABMXKeHMs coriacHo tpebGosanusm EINB.

B cnyuyae npHMEHEHHs METaNJH4YeCKOH MOJaTIMBOM Kpemd NpHHUMAaeMoe CEeYEHHE

BBIpa0OTOK JIOJDKHO YUHUTHIBATH YMEHBIIICHUE €r0 B Pe3y/IbTaTe CABHXEHHUS MTOPO.
3.5.2. CTBOMBI IAXT
Pa3mepsl nonepeyHoro ceyeHUs CTBOJIOB ONPENENSIOTCS HCXO0AA U3 THIIA, KOJHYECTBa U

BHEIIHUX pPasME€pOB MMOABEMHBIX COCYAOB, NOICPEYHBIX CEUYeHHUH JIECTHHMYHOI'O OTAENIEHHS H

OTZEeneHMs Ana TpyOonpoBoAoB U kabeneH, a Takxe JI0MyCKaeMbIX 3a30POB MEXIY COCYAaMH
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H Kpenblo HIHM apMHpPOBKOH corjacHo TpeGoBaHusiM EIIb ¢ yderoM JonyckaeMbix
OTKJIOHEHHUH.

Haubonsiee pacnpocrpanende MMeeT apMHPOBKA CTBOJIOB C paMHOH KOHCTpPYKIMEH
pacctpenoB. JlaHHBI TUN apMHUPOBKHM MPHMEHSETCS B CKHIIOBBIX, CKHIIOBO-KJIETEBHIX H
KJIETEBBIX CTBOJIAX IIAXT.

ApMHUPOBKa C KOHCONBHO - paClIOPHBIMH pacCcTpellaMH PEKOMEHAYETCS 0 3aBepllUeHHs
NPOMBIIIIEHHBIX UCTIBITAHUI O ONBITHO-IPOMBIIUIEHHOTO  IIPUMEHEHUS B
BEHTWJISILMOHHBIX H BCIIOMOTaTeNbHBIX CTBOJAX.

Haubonee 1uupokoe pacrnpocTpaHeHHe NONyudno OOKOBO€  JIBYXCTOpPOHHEE
pAacrioJIo>KeHME POBOJHHKOB OTHOCHUTEJIBHO NOABEMHBIX COCY/IOB.

Ha conps)keHHSIX CTBOJIOB WIAXT ¢ OKOJIOCTBOJIBHBIMH IBOPaMH IIpefyCMaTpHBaIOTCs
CTaHKH CONPS)KEHHs, KOTOPhIE yBS3BIBAKOTCA C apMHPOBKOH CTBOJIA.

B OGonplmMHCTBE cCiiyyaeB CTBOJ B HAcocax KpEMHTCd MOHOJUTHBIM OETOHOM C
OCTaBJIECHHEM BPEMEHHOH Kpenu (MEeTalIMYecKue Kojblla € 3aTSHKKOH), T. €. BpeMeHHas
Kperb He CHUMAaETCH.

Camass BepxHssf 4acTb cTBOJNIa (Ha MIyOMHY KOTJIOBaHa MU HAAIIAXTHOTO 3JaHHSA)
JIOJDKHA KPENUTHCS ¢ Y4eTOM Hen30eXXHOCTH ee pa3bopKH NMpH CTPOUTENBCTBE HAALIAXTHOIO
3ganus. C y4eToM 3TOro J0JKEH BO3BOJMTHCA U BOPOTHHK CTBOJIA.

YkazaHHble 0COOEHHOCTH HEOOXOIUMO YUMTHLIBaTh Ha CTaAusiX pa3pabOTKH MPOEKTa H

paboueii noxymentauun. Ha ctagun TOO 3arpatsl nprHHMAaIOTCA 110 aHANOraM.

3.5.2.1. ApMHpOBKa BEpTHKAJILHBIX CTBOJIOB IIAXT

IlpoekTpoBaHHEe KOHCTPYKUHMH XECTKHX AapMHUpPOBOK ILIAXTHBIX CTBOJIOB JAOJDKHO
BECTHUCH C IPUMEHEHNUEM Hay4HO-000OCHOBAHHBIX METOAUK pacyeTa. OCHOBHBIMH IIPHYHHAMH
BO3HHKHOBEHMS B CHCTEME TOPHU3OHTAIbHBIX JUHAMMYECKMX Harpy3ok 00Jbpmoin
UHTEHCUBHOCTH SBIISETCS:

peryjisipHOe packayMBaHHE [BHXKYLUETOCS MOABEMHOIO COCyZla B HEPAaBHOMEPHO
yNpyTruX NPOBOJAHHUKAX;

CTPOUTENHHO-MOHTaXXHbIE HECOBEPIUEHCTBA KOHCTPYKIMHY apMUPOBKHU U COCYHOB.

PacyeT apMHpOBKH CIEAYeT NMPOM3BOJAWUTH B COOTBETCTBHH C “MeToaMKOH pacueTa
KECTKHX apMHUPOBOK BEPTHKAJIBHBIX CTBOJIOB IIaXT’, pa3pabOTaHHOH HMHCTHTYTOM TFOPHOM
MexaHuku uM. M.M. ®enopora (1985r. r. Jlonenk, yrBepxxaeHa MHHHCTEPCTBOM YrOJBHOH

npomeimnessoctu CCCP).
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VYkazaHHas METOJMKA pacyeTa [MpeaHa3HauyeHa /I BCeX BHJIOB NPOBOJHUKOB
(mepeBsHHBIX, pEJBCOBBIX, KOpPOOYATHIX) - JABYXCTOPOHHHX OOKOBBIX M JIOOOBBIX H
OJHOCTOPOHHMX - IIpH JIIOOBIX THIAX MOABEMHBIX COCYOB € KAaTYYHUMH M CKOJbB3ALIMMH
HampaBifOUMMKM  JUIS  1IAXT C [OJbeMHBIMM YCTaHOBKaMH cpeaHed U GonbuIof
MHTEHCUBHOCTH.

PacueT 371eMEHTOB apMHMPOBKM MO METOAMKE OCYHIECTBASETCS MO TPeM OCHOBHBIM
BHAM HarpysKu:

COPHM30HTAIbHBIE JUHAMHUYECKME Harpy3kd B3auMOAEHCTBHSA C  JABHXYHMIMMHCS
MOABbEMHBIM COCYIIOM;

BEPTHKAIBLHEIE HArPY3KH OT COOCTBEHHOTO Beca KOHCTPYKLIHH apMUPOBKH;

BEPTHKAIbHbIE IKCTPEHHbIE HArPy3KH, BO3HHKAIOIIME NPH YJIaBIMBAaHUH IOJBEMHOIO

cocyla napauroTaMy 3a NIpOBOJAHHKH apMHPOBKHA.

3.5.3. OKkonocTBOIBHBIE JBOPHI

Kondurypanus (Tun) M napaMeTrpbl OKOJOCTBOJILHOTO ABOpPAa COBPEMEHHOH IIaXThl
HUMEIOT 00sblIOE BJIHMAHHE HAa pa3sBHTHe ropHBIX paboT B rpaHHlUax WIAXTHOTO IOJiS M Ha
TEXHHKO-3KOHOMHYECKHE TIIOKa3aTeNd TMOA3EMHOM J0OBbIYM MOJIE3HOrO0 HMCKONAaeMOoro.
Onpenengiolum GakTopoM, BIHSIOLHNM Ha BHIOOpP THIA M KOHCTPYKLHH OKOJIOCTBOJBHOIO
JIBOpA, B OCHOBHOM, SIBJISIETCS] Ha3HaYeHHe U 000pyI0BaHUE CTBOJA.

Ilpy NpOeKTUPOBAHUU KIETEBOI'0 OKOJOCTBONBHOIO ABOpa [UIMHY IPY30BOH BETBH
HeoOXOIUMO NPUHUMATh:

a) IpM BbIAa4e MOJE3HOTO UCKOIIAEMOTO ¥ MYCThIX NMOpOoJ - paBHOH 1,5 NogHON INWHBI
COCTaBa;

0) npy BBINIOJIHEHHH BCIIOMOTaTeNIbHbIX paboT - paBHO# AJIHHE OJJTHOTO COCTaBa.

Jns cooOuieHns MexIy TIpy30BOi M IOPOXHSKOBOH BETBAMH Y CTBOJIa JOJDKHA
npeaycMaTpuBaThes 00XoaHas BrpaboTKa.

Hnuna ydyacTka OT MeCTa pacuenky BarOHETOK JI0 CTBOJa ONpenenseTcs B
COOTBETCTBHH C MPHHATHIM CIOCOOOM MexaHM3alMKM OOMeHa BaroHETOK B KJIETSAX, a
JJIMHA NTOPOXHAKOBOH BETBH - KOHCTPYKTHBHO C Y4€TOM CAMOKAaTHOH OTKAaTKH.

B mpenenax conpsikeHHs KJIETEBOTO CTBOJNA C OKOJOCTBOJBHBIM JIBOPOM CIIEAYET
npeayCcMaTpUBaTh KpEIUIEHHE IIOYBHI BHIPAOOTKH COOpPHBIMH KeNe300€TOHHBIMM TLIMTaMM

UM OETOHOM.
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PaGoTel 1o BBIOauye M3 mMAXTHl MYCTHIX MOPOJ AOJDKHBEI OLITH MexaHu3upoBaHel, C
3TOM LEJBIO Ha Ipy30BOM BeTBH NEpEe] KIETHIO YCTAHABJIMBAIOTCHA JIBa TOJKATENns AJis
NOATAIMBAHUS IPYKEHOIO COCTAaBa U 3aTAJIKUBAHUS I'PYXXEHBIX BarOHETOK B KJIETh.

I'pyxeHHas BaroHeTka, 3aTajIkMBaeMas B KJETh TOJIKATEJIE€M, BBITAIKHBAET W3 Hee
IIOPOXHIOI, KOTOpas Noj AeicTBHEM coOCTBEHHOro Beca, Omaromaps YKJIOHY NYTH, IO
IOpPO>KHAKOBOH BETBM JIBHXKETCH caMoKaToM. Ha ropu3oHTalbHOM Y4YacTKe NOpPOAHbBIE
BaroHeTKH GOPMHUPYIOTCS B COCTAB H JIEKTPOBO30M OTKATHIBAIOTCA K MECTY MOTPY3KH.

Jns npenynpexnenus nmonafaHus BarOHETOK B CTBOJ [lepefl KJIEThIO YCTAHABJIHBAIOTCS
JIO3HPYIOIIHE CTOMOPEI.

Jns pacuera ykIOHOB IyTh CaMOKaTHOIl OTKAaTKH pa3OMBAETCs HAa XapaKTEepHBIE [10
K03} PULMEHTY YHENBbHOrO0 CONPOTHBICHUS W HA3HAYEHHIO YYacTKH (CM. cxeMy puc. 3.1).

IlpuHuMaeMast CKOpPOCTh [JBWIXKEHHS BaroHeTok - B npenenax 0,5 ... 2,0m/c, a
CKOpOCTB JBHXXEHHS BarOHETOK MM MOIXOJIE K cTonopaM - B npenenax 0,75 ... 1,0 M/c.

VIensHBIE CONMPOTUBRIIEHHS BCEX YYaCTKOB PEKOMEHIYIOTCS OJMHAKOBBIMHU, IPUMEPHO:

Wmax=0,011 u W min= 0,005 (3.66)

TIpHSB MakCHMaJIBHYK) CKOPOCTH B KOHIIE YydacTKa ISl BaroHETKH C TUIOXHUMH

XOJIOBBIMM KauecTBaMH paBHOHN HYJIO, YKJIOH Ha yyacTke 1-2 onpenensercs no ¢gopmyne:
V2 2min =V imin +2 8l 12 B 12 min» (3.67)

rae:

W min =1 - W max - H30bITOYHBIN K03bbHIMEHT (MUHAMAJIBHEIN);

g=9.,81 M%/C - YCKOpEHHE CHIIBI TSKECTH;

I,.; - nMHMHa yJacTka B MeTpax.

CKOpOCTh ABMKEHUS BATOHETKH B KOHIIE y4acTKa onpeaensercs no gopmyse:

a) MUHMMaJbHas

V2 min = ‘l2g11-2 K min » (368)

6) MakcHMaJIbHAs
Vi2 max = ‘jzgh-z M max » (3.69)
rae:

K max =1 - W min - H30bITOYHBIR KO3GYUINEHT (MAKCUMAIBHEBIH).

BpeMs npoxoxieHHs BarOHETKH Mo y4acTKy 1-2 onpeaensercs no gopmye:
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a) JJid BAalr'OHETKH C ITNIOXHMH XOJOBLIMH Ka4Y€CTBAMH

t max =
ch min (370)

0) JU1s BArOHETKH € XOPOLIMMH XOA0BbIMY KaueCTBaMuU

tmin=
ch max (3.71)

HOTepH BbICOTHI HA YYaCcTKE 1-2 ONpeacIaeTCAa 1o (I)OpMy.TIeI
h= 11.2 1 (372)

CKkopocTh IBI>KEHHS BarOHETKH B KOHIIE yyacTka 2-3 onpeenseTcs no GopMynam:

a) MUHUMaNbHas

_ 2
VK3 min — \/ Vv k2 min +2g12—3 M min » (373)
Baronerka ¢ MiIoXHMH XOAOBBIMH Ka4E€CTBaMH OCTAHOBHTCA Ha y4JacTKe 2-3:

6) MakcumasnbHas

VK3 max \/ V2 k2 max +2g12-3 H max » (374)

BpeMs ImpoX0KIEHHS BarOHETOK C XOPOLIMMH XOJIOBHIMH KaYeCTBaMH IO Y4acTKy 2-3

onpenenseTcs no gopmyse:

t min =
Vep max (3.75)

HHH TOTO, YyT1OObI ITOTACHTH CKOPOCTb JABUXXEHHUA BaroHETKH C XOPOIIHUMH KayCCTBAMH,

y4acTok 3-4 npuHUMaeTcs ¢ OOpaTHBIM YKJIOHOM.
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CKOpOCTb BArOHETKH NPH MNOJXOJE K 3aepXKHBAIOLIEM ONOPaM IIPHHUMAETCSL:
V 3-4 . =0,75 M/c (3.76)
Yki0R ydacTka onpezesnsetcs o hopmyIe:

P = V2K max - V2 k3 max + W min , (3.77)

2gl3.4
BpeMs mIpOX0XIEHHsT BATOHETKH C XOPOIIMMH XOJOBBIMH KauyecTBaMM IO y4acTKy 3-4
olnpefessercs no ¢popMmye:
1
Vep ma (3.78)

tmin =

[ToTepu BBICOTHI Ha y4acTke 3 - 4 onpenenstorcs no popmysie:
h=134 i (3.79)

Pasmepbl 31€MEHTOB CKHIIOBOrO OKOJIOCTBOJILHOIO JBOpa CleQyeT NPUHUMATH [0
yKa3aHUIM, U3JIOKEHHbIM B rnase 4.12 HTIIL

Bece onepauuy B OKOJIOCTBOJIBHOM ABOPE IO NMEPENBHKEHHIO TPYXKEHBIX U MOPOKHUX
COCTABOB, pasrpy3KM BaroHETOK, 3arpy3KM CKHIOB, OOMEHY BarOHETOK B KIIETSAX JOJIXKHO
OBITh, KaK IIPaBUJIO, ITOJIHOCTBIO MEXaHU3HPOBaHbl U aBTOMATU3HPOBAHBI.

s pasrpy3kud  JJIMHHOMEpPOB  HEOOXOOMMO  IpeycMaTpuBarh  JiebelkH ¢
NIOPOXKHAKOBOH CTOPOHBI ABOpA.

B otnenbHBIX cllydasx NMpU TYNHUKOBBIX OKOJOCTBOJBHBIX ABOpax Ul YMEHbIICHHS
00BEMOB IrOPHOKANUTANBHBIX paboT JOMYCKAeTCs yCTAHOBKA NepeCTaHOBOYHOM MIIaTGQOPMBI C
MOPOKHAKOBOH CTOPOHBI.

Ilpy NpPOEKTHPOBAHHH IIOA3EMHBIX TOPHBIX BHIPA0OTOK NPEANPHATHH MO H00bIYE
TIOJIE3HBIX MCKOIAEMBIX HEOOXOAMMO PYKOBOJACTBOBaThes “UncTpykuumed mo 6esomacHoMy
BEJIEHHIO TOPHBIX pabOT Ha PYAHBIX M HEPYAHBIX MECTOPOXIAECHHAX, CKJIOHHBIX K FOPHBIM
ynapam” (BHUMMU, 1989). Uncrpykuus sBiseTcs MexoTpacieBoil. B cBsasu ¢ Gonbuium
pa3HOO6Pa3HEM M CIIOKHOCTBIO T€0J0TMYECKHX M FOPHOTEXHMYECKHX YCIOBHH pa3paboTku
PYAHBIX M HEPYAHBIX MECTOPDOXAECHHH CTPaHbl, HHCTPYKUHsA [JOJDKHA YTOUHATHCA
“VikasanusimMu 1o Oe3onacHOMy BEACHHIO TOPHBIX paboT Ha pYyAHHMKaX, IMOABEPKEHHBIX
rOpHBIM yaapam’™, pazpadarTbiBaeMbIMH JJIS K&KAOTO MECTOPOXAEHHS C Y4YEeTOM €ro

ocobeHHOCTEH.
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3.5.4. IlonzeMHblif OyHKEPHBIH KOMIIIEKC

3.5.4.1. O0iLue 110M0XKEHUA

Ilonsemubiii GYHKEPHBI KOMIUIEKC MpeJCTaBiIseT cOO0i KOMIIIEKC B3aMMOCBA3AHHBIX
Mexay coboil  ropHOKamMTaldbHBIX  BbIpabOTOK,  CHYXalMX  JUIS  pa3MelleHuns
TEXHOJIOTHYECKOTO M BCIOMOraTeJbHOrO 000py/IOBaHHsI U KPaTKOBPEMEHHOH aKKyMYJISIIHH
NIOJIE3HOTO HCKOMaeMoro ¢ uenmplo odecrieueHus OecriepeOONHOH pabOTHl PyAHUYHOIO
TPaHCIopTa U NoAbEMa py.bl (HOPOABI).

Ha BBIOOp KOHCTpYKUMM NOA3EMHOTO OYHKEPHOTO KOMIUIEKCA OKa3blBalOT BIHSHME
cnenyroue GakTopsr:

TUIl LUAXThl (BepTUKalbHas WIM HaKJOHHad € COOTBETCTBYIOIIMM YIJIOM HaKJIOHa
CTBOJIA);

IIPOM3BOJUTENBHOCTD IAXTHI [10 PY/IE ¥ KOJHYECTBO BbIIABAEMOMH IIOPO/IbI;

KOJIMYECTBO NOTOKOB PyJIb! (1O KAYECTBY), BBIIaBa€MbIX CKHIIAMH MM KOHBEHepaMu;

KPENOCTh U KyCKOBaTOCTh PYJIbl;

He0OX0AUMOCTh BbIIa4{ TIOPOABI CKHIIAMH;

BBICOTA 3Ta)<a, B KOTOPOM pasMeILacTcs Mo(3eMHbIi OyHKEPHBIH KOMILIEKC;

KOJIMYECTBO OJHOBPEMEHHO pa3pabaTbIBacMBIX BBILICNEXKANWX 3TAXKEH, C KOTOPBIX
pyla Wi NopoJa NnepenycKaeTcs HeOCPEJCTBEHHO B I10/13eMHBIH OYHKEPHBIH KOMILIEKC 110
pyZaoInepenycKkam;

THII IPUMEHSEMBIX BaArOHETOK 7S PYAbl M IIOPOJIBI;

ceueHue ¥ 060py0BaHHE CTBOJIA MIAXTHI;

€MKOCTh CKHIIa U KOJIMYECTBO CKUIIOB B CTBOJIE;

CPOK CJ1yXOBbI TOA3eMHOT0 6YHKEPHOTO KOMITIEKCa;

peXuM paboTHI LLAXThI;

HEPABHOMEPHOCTH NMOCTYIJIEHHS Pyl B OYHKEPHBIH KOMILJIEKC H €€ BBLIAYH;

FOPHOr€OJIOTMYECKUE  YCIIOBUS, JJIi KOTOPBIX IPOEKTUPYETCS  CTPOMUTENbCTBO
OYHKEepHOTr0 KOMIIJIEKCa.

B o0uiem BHae HEOOXOAMMBIMH KOHCTPYKTUBHBIMH y3JIaMH NOA3€MHOro OYHKEpHOIo
KOMILJIEKCa SIBJIAIOTCS:

KOMIIJIEKC BHIpAabOTOK pasrpy304HOTO YCTpPOMCTBA, NPHMBIKAOMMUA K BhIpaboTkam
OKOJIOCTBOJILHOrO JBOpa OCHOBHOTO rOpU30HTa (K BBIpabOTKaM pasrpy30YHOro yCTpOHCTBA

NPHMBIKaXOT, IIPH HAJIMYKH, ICPECHYCKHUKH C BRIICIACKAUIMX I OpPIBOHTOB);
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KOMIIJIEKC BbIpabOTOK AN pa3MELeHHs IpoOUIIbHBIX YCTAHOBOK;

€MKOCTHBIC OTZEJIeHHs (ABa UM Ooyiee Ui PyAbl U NMOPOIbl MJIM OJHO - TOJBKO AJIA
PYZABl WM OPOJIBL);

KOMILJIEKC BBIpabOTOK 103aTOPHOIO YCTPOHCTBA,;

KOMILJIEKC BbIPa0OTOK PYAOYJIAaBIUBAHHS, MPUMBIKAIOLINX, KaK MPaBUIIO, K BRIpaOOTKaM
HUKEJEeXKaIero ropu30HTa WIH K TOPH30HTY pyA0YIlpaBICHHS;

MOHTQ)XXHBIC U XOJI0OBbIE BbIPAOOTKH, BCIIOMOTAaTeNIbHEIE KAMEDHI;

KOMIUIEKC BBIpabOTOK 1715 IIeperycka pyasl (TIOpoasl).

B 0co0bIx ciiydasx (He3HaUUTENAbHBIH 00beM paboT, CTECHEHHOCTh YCIOBUM, fopaboTka
MECTOPOX/ICHHS) EMKOCTHOE OT/IEJIEHHE MOXET OTCYTCTBOBATh MM €r0 00bEM MOXKET ObITh
MUHHMalIbHBIM, KOTOPBIA ONpEAeNseTcss KOHCTPYKTMBHO (JIOTKOBble OyHKepa, OyHkepa -
Jlo3aTopel M 1p.), Yame Bcero Take OyHKepa MOTYT YCTpauBarbCs Ui MOPOJABI H B
HEKOTOPBIX APYTHMX CIy4yasx, ONPEeleNSIIONIMXCs B Ipollecce NPOEKTUPOBaHUS pa3paboTKH
MECTOPOXKIAEHHS.

O6wue BUABI HaHboslee XapaKTEPHBIX MOA3EMHBIX OYHKEPHBIX KOMIIIEKCOB ITOKAa3aHbl
Ha puc 3.2,3.3u34.

Be16op tuna 6yHKepHOro KOMIUIEKCA 3aBUCUT OT KOHKPETHBIX YCJIOBH IIaXThI.

B monzeMHBIX OyHKEPHBIX KOMIIJIEKCAX, TJe TPOU3BOAUTCS NBYXCTaTuiiHOE NpobrieHue
pyZbl B ApoOHIIKaX MIEKOBBIX, a 3aTEM KOHYCHBIX TEXHOJIOTHYECKas CXeMa OTCTpauBaeTcCs
TakuM o6pazoM, YTO Mocje LIEKOBOM NpOoOMIKM pylda HampaplseTcs Ha IPOXOT, a 3aTeM
HaArpOXOTHAsl 4acTb PYAbl - B KOHYCHYIO IpOOHIKY M B €MKOCTHYIO 4acTb OYHKEpHOIO
KOMILIEKCa.

B cBs3n ¢ OonpmuM pazHooOpasueM YCJIOBUH, BIHAIOMIMX Ha KOHCTPYKIUIO
OYHKEpHOIO KOMIIJIEKca, TUNIH3auHsl OYHKEpOB B LENOM SBISETCS BecbMa TPYJIHOM M Haxe
HepaspewaeMolt 3agayei. OgHaKo, OTAENbHBIE Y3716l OYHKEPHBIX KOMILIEKCOB MOTYT OBITh
TUIIU3MPOBaHbl, KaK, HallpUMEpP, KaMephl pa3rpy30YHBIX YCTPONCTB (THIIOBBIE MPOCKTHBIE
petuenus 403-3-081.90).

C y4eTOM KOHKPETHBIX TOPHOTEXHHYECKHX, TEO0JIOTMYECKHX U JAPYTHX YCJIOBHH
pa3pabaThIBacTCsl TEXHOJOIMYecKasd M KOHCTPYKTHBHas cxeMa o0Iiero BHIa I10J3€MHOIO
OyHKEpHOTO KOMILIeKca. 3areM pa3pabaThIBAalOTCH OTAENbHBIE TEXHOJOTHYECKHE Y3INBI C
pa3MelieHueM 060pyI0BaHHUs, €TO YBSI3KOH H OlpesieieHHeM He0OOXOIHMBIX pa3MepoOB Kamep.

Ha ocHOBaHMHM NONMYYEHHBIX JAaHHBIX YTOUHSETCA TEXHOJOIHYECKas M KOHCTPYKTHBHas

cxeMa OYHKEpHOTr'0o KOMILIEKCa.
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Ha cranuu TOO u mpoekros pa3pabaThIBaIOTCS TOJBKO OOLIME BHIBLI KOMILJIEKCOB C
PacnoioXKeHHEM TEXHOJIOTHYECKOIro 000pyI0BaHuS.

BBuay Toro, yto BEIpaGOTKM MMOA3EMHOIO KOMIUIEKCA MMEIOT OOJILUIME IOICpEeYHbIe
pasMepel, a YCJIOBHA CTPOMUTENBCTBA SBJISETCS BechMa CJIOXHBIMH, pacrojiarath ero
HEOOXOJHMO, MO BO3MOXHOCTH, B KPENKHX MOHOJMTHBIX HEOOBOAHEHHBIX MOpOAax ¢
OCTAaBJIEHUEM LIEJIMKOB I1OPOJBI MEXIY BIPaOOTKaMU KOMILJIEKCa M CTBOJIOM 1LAXThl, a Takxke
IpyruMH, OJHM3KO  pacloyioxeHHbIMM  BblpaboTkamMu. [llupunHa uenHkoB  Mexay
COOCTBEHHBIMH BBIpA0OOTKAMH KOMIUIEKCAa B HOPMAJIBHBIX YCIIOBHSIX NOJKHA OBITH paBHOMH
4,5...6 M, a B yCJIOBHAX YJapOONacHOCTH [IOPOJ - YETBIPEXKPATHOH MakCUMalbHOH HIMpHHE
67113K0 pacnoyioKEHHBIX BBIPabOTOK.

B cnyyae HEBO3MOXXHOCTH HCKIIIOYHTH TlepecedeHUe HEKOTOPHIMH BhlpaboTkaMu
KOMILIEKCA CNa0blX OOBOJHEHHBIX MOPOJA HEOOXOAMMO TIPHUMEHSTH CIELMAIbHBIE BHJIBI
IIPOXOJKH C 3aKPEILIEHUEM TaKHX BbIpabOTOK XKej1e300€TOHOM H METaLIOM.

Bce npotspkeHHbIE TOPH30OHTAIBLHBIE W HAKJIOHHBIE BBIPA0OTKH W KaMmepbl OYHKEpPHOTO
KOMIUIEKCa MPH BO3MOXKHOCTH NPUHHUMAIOTCS ¢ KOpoOoBBIM cBOAOM. CeueHHe €MKOCTHBIX
OTAENIEHHH MOXET ObITh NPAMOYTOJNBLHBIM HJIM KPYIJbiM. Pa3Mepsl BBIIYCKHBIX OTBEPCTHH
€MKOCTHBIX OTIeNneHuil npuHumarorcs He MeHee 1000x800 MM, B OCTanpHBIX clydasx -
PaBHBIMHM YTPOEHHBIM pa3MepaM MaKCHUMAaJbHBIX KYCKOB pPY/Ibl.

IInockocTH, HHTEHCHBHO UCTHpalOLIKHecs 00pa3uBHOM PyAOH, B pa3srpy304HOH BOPOHKE,
B pa3rpy30uHBIX LIENSAX MOJ MHTATeNIMU U JApOOUIIKOH, a TaKXe CONpPSIKEHHS OTAEJIEHHH C
KaMepaMH 3arpy304HbIX YCTPOHMCTB (yTepyroTcs pellbCaMH HWJIM MapranLiOBUCTOH CTallbiO
kBaapatHoro ceyeHus 100x100 wmm  150x150 MM (GmroMcamMu) MM ApYyTUMH
H3HOCOCTOMKUMH MaTepHallaMH (KaMEHHOE JIMThE U Ap.) HE3aBUCHMO OT KPENOCTH IOPO.

[IpoekTHpoBaHHE M  CTPOMTENLCTBO  MOA3EMHbIX  OYHKEPHBIX  KOMIIIEKCOB

ocymutectBisieTcs B coorBeTrcTBUU co CHull I1-94-80 u EIIb.

3.5.4.2. KoMmuieke Be1paboTOK pa3rpy304HOro ycTpoicTBa

Komrmieke BoipabOTOK Pa3rpy304HOTO YCTpOHCTBa MOA3EMHOTO OYHKEPHOTO KOMILIEKCa
BKJIIOUaeT B ce0s cneayromme BhpaboTKu:

KaMepy ONpPOKUIBIBATEIS BATOHETOK;

IIPUEMHYIO BOPOHKY;

Kamepy rpoxora H 6yTobos;

Kamepy obecnbUIHBaoIel YCTaHOBKH;
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Kamepy 3J1eKTpooOopy10BaHUs ONIPOKMIBIBATENS,

KOTJIOBaH JJI pa3MelleHus ¢GyHIaMeHTa i NpUBOJa ONIPOKHABIBATENS;

BEPTHKANbHBIM JIECTHUYHBIH XOJOK W3 Kamephl IpoxoTra M 0yTo00sd B pa3rpy304yHBIH
JIBOP.

[lpu ppobnenum pyasl OpoOMIKOH BMECTO KaMmepel Tpoxota M Oyrobos
IpeycMaTpuBaeTcs Kamepa ApoOUIIKH.

B 3aBucUMOCTH OT NPOM3BOAMTENHHOCTH LIAXTHI M KOJIMYECTBA NOTOKOB, Pa3leIbHO
BbIIaBa€MbIX Ha NOBEPXHOCTD, BBIOUPAETCS TUI ONPOKUABIBATENEH U X KOJIHYECTBO.

Ilpu konMyecTBe pa3rpy304YHBIX YCTPOUCTB (ONPOKUbIBaTENEH) OOoJIee OTHOTO0 OHHU, KaK
HpaBUJIO, pa3MEIAIOTCS B MNapajljieNIbHBIX BETBAX pasrpy304HOro JBOpa 10 OJHOMY WM MO
JIBa B K&XXJI0¥ BETBH.

B cBome kamepbl ONPOKHIBIBATENSl YCTAaHABIHBAIOTCA JABYTaBpOBbIE Oankd ag
KpPEIUIEHHs] MOHODEJIbCA.

Han xornoBaHoM moJ ONpPOKHIABIBATENb YCTPaHBAETCsl MEPEKPBITHE, PACCYUTAHHOE Ha
BEC COCTaBa I'PY’KEHBIX BarOHETOK M 3JIEKTPOBO3a.

[Ipyn Hamuuuu NpoOWIIKKM pasrpy304Has BOpOHKAa MpHMBIKAET K KaMepe MNUTarTelns
IpoOHIBHOH YCTaHOBKH, a IIPH HAJIMYHH MAallMHBl 1A ApoOieHus HerabapuToB - K KaMmepe
6yrobosi M KaMepe MEpeIBHM)KHOIO 3arpy304HOTO YCTpOHCTBA €MKOCTEH 4YacTh HIHU
HETIOCPEACTBEHHO K EMKOCTHOM 4acTH.

Kommeke BpIpabOTOK pa3rpy304HOro ycTpoHcTBa 00OpYyAyeTCs OMNPOKHIABIBATENEM
BaroHETKH C 3JIEKTPONPHBOJAOM, TIPOXOTOM, MAIUMHOW Jyig JpoOneHus HerabapHuToB,
00eCTBIINBAIOIIEH YCTaHOBKOH, IDy30NOABEMHBIMH CpPEIACTBAMH C MEXaHH3MPOBaHHBIM
NPHBOJOM [t MOHTAXXa U PEMOHTA Pa3rpy30YHbIX YCTPOUCTB.

I'poxor ycTaHaBnIMBaeTCs TOIBKO MNpH ApoOsieHMH pynas! (IIOpOABI) C MOMOIIBIO

MallWHEI 1714 1pobneHus HerabapuTos.

3.5.4.3. KoMInekc BbIpaboTOK ApOOHIBHEIX YCTPOHCTB

B xommekc BbIpabOTOK ApOOUIBHON YCTaHOBKH BXOIST:
Kamepa ApoOHIKy;

Kamepa nmuTarens;

Kamepa obecnbUIMBaHHS;

KaMepa JHEProxo3sicTaa;

KaMepa MaTepHaJIbHOH KJIaI0BOM;
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MOHT@X XOJOK M XOAKH IS COOOLIeHHS KaMep CO CTBOJIOM IIaXThl U OCHOBHBLIM
FOPU30OHTOM,

Kameper of6opynyrorcs npoOWIBHOH YCTaHOBKOM, NMHTATENeM C 3IJEKTPONPHBOIOM,
NOOLEMHBIM YCTPOHCTBOM U1l MOHTaXKa IPOOHIKH, 00ECTIBUTHBAIONICH YCTAHOBKOIM.

Pasmemenne npoOMIBHBIX YCTAaHOBOK B MOA3EMHBIX BBIpaOOTKax TpeOyeT MPOXOAKH
KaMep OOJILLIOTO CEYEHHS M CONPSDKEHO ¢ OOJBIIMMHM TEXHHYECKHMH TPYIHOCTSMH I10
JOCTaBKE M MOHTaxy obOopynoanus. [loatomy HeoOXOAMMOCTH YCTAaHOBKH JpOOHIIOK
JI0JKHa ObITh BECbMa TIIATENbHO 00OCHOBAHA.

B nocnennee BpeMsa HaxonsT pacnpocTpaHeHne BHOpOrpoxoT-nurarend. IIpumeneHune
HX II03BOJISIET CKOMIIOHOBATh KOMILIEKC APOOHIIBHOM YCTAaHOBKH C TPY30NOJbEMHBIM KPaHOM
BBIIlI€ OTKATOYHOI'O TOPH30HTA H YMEHBIIUTE KalTHTAILHBIC H DKCIIJIyaTallHOHHBIE 3aTPaThI.

Heo6xonumoe konndecTBO ApOOUIBHBIX YCTAHOBOK B OYHKEpPHOM KOMIUIEKCe
onpeneNnseTcs pacdeToM, HCXOAs M3 OXKHIaeMOH KyCTOBAaTOCTH pyIbl M €€ BbIXOJa Iocie
IPOXOYECHHS,,  HEPaBHOMEPHOCTH  MOCTYIUIGHMH  pyabl B TEeUeHHE  CMEHBl U
IIPOU3BOAUTEIILHOCTH JPOOHIIOK.

Ilepen npobuikamy ycTaHaBIMBAIOTCS KOJOCHHKOBBIE TPOXOTHI € 1IEIBIO0 OTCEBA PYIbI €
KOHJIMIIMOHHOM KyCTOBaTOCTBIO. [loArpoxoTHas 4acTh pylAsl MOCTYNAET B aKKyMYJIHpYIOIHeE
€MKOCTH, a HaAIrPOXOTHas - B APOOHIIKY.

B ¢ynnamenTe nmoa BHIMYCKHBIM OTBEPCTHEM APOOMIIKH YCTAHABIMBACTCS pa3rpy304Has
LIENE ¢ YITIOM HAKJIOHA JHMIa 60°.

BokoBbIE CTEHKH M JHMIIE LIEJIH apMUPYIOTCS METAIIOM KBaJApaTHOIO CEYEHHS HIH
penbcaMy B 3aBUCHMOCTH OT IIPOH3BOAMTENBHOCTH IpOOUIIKH U aOPa3UBHOCTH PyIbL.

Kpenr kxameps! OpoOWIBLHONM yCTaHOBKM (HE3aBHCHMO OT KPENOCTH OKpPYXKaIOIIHX
nopon) mnpuHuMaeTcss OeToHHas ®  kene3oberoHHas TtomumHod  250..300 MM ¢
IpeIBapUTENHHOM YCTAaHOBKOH B KpOBJIE aHKepHOM Kpenu ¢ MeTaunuueckod ceTtkoil. Taxas
MoOII[Has# Kpenb oOOyclaBIUBaeTcs OOJNBLUMMH pa3MepaMd M CIIOXHOH KoHGurypauuei
KaMephl.

B oraenpHBIX cnyyasX, Ipd OnaronpusiTHBIX OPHONPOXOIAYECKHX YCIIOBMSX, KaMepa
IpOOHNBHOH  YCTAaHOBKHM  MOXET KpenuTbCs  HaOpbI3rOETOHOM B COYETAHUH  C

’eJe300€TOHHBIMH 1ITaHraMu ¥ METAUTHYECKON CETKOM.
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3.5.4.4. AkkyMynupyrouue OTae/eHUus

Co3naHueM pe3epBHOH BMECTHMOCTH JJIs PYIbl B NMOJ3EMHOM OYHKEPHOM KOMILIEKCe
JIOCTUTaeTCs HENTpaIM3alisl HEpaBHOMEPHOCTH paboThl TPAHCIOPTA H NOIBEMA.

VYyuTBIBasi BHICOKYIO CTOMMOCTH CTPOMTENILCTBA MOJ3EMHBIX OYHKEPHBIX KOMIUIEKCOB,
CllelyeT OrpaHuydBaTh aKKyMYJHPYIOLIHE OTAENEHHS ONTHUMAJbHOH M  KaXIoro
KOHKDPETHOTO CJly4ast BMECTUMOCTBIO.

BMecTuMOCThL akKyMyJNHUpPYIOIIETO OTAENEHHs IJis TOPOIbl ClieAyeT NPUHUMATL He
MeHee OJHOr0 COCTaBa BaroHeTOK, JUIs CIIEXKHBAIOUIMXCH pyA - He Oonee 0JHOTO cOCTaBa, a
JUIs  HECJaXHUBalIUXcs - He MeHee 20 - MEHYTHOH IPOU3BOIHMTEIBHOCTH CKHIIOBOTO
noabeMa.

BricoTa akkyMy/lIHpYIOUIEro OTAENEHUS OrpaHHYMBAETCSl BHICOTOH 3Ta)a, B KOTOPOM
OHO pasMeruaercs. I1py 3HauuTEenbHOM nponzBoauTeNbHOCTH WaxTel  (5...10 MnH.T B ron),
BMECTUMOCTh MOXET HapalllMBaTbCs 3a CYET YBEJIMYEHHUS KOJIMYECTBA aKKYMYJIHPYIOIHX
BETBEH KOMIJIEKCAa MIM YBEJIMYEHHs MX TNONEpeuHbIX pa3sMepoB. [lpu »TOM Bcerna
YYUTBHIBAETCS KOJIMYECTBO H 0OBEM pa3/ieIbHO BhIAABAEMBIX IOTOKOB PYbI ¥ HOPOIEI.

[Ipn BanoBoit nobbiye U BBHIIAYE Ha NOBEPXHOCTH TOJMBKO pPYAbl KOJHYECTBO
aKKyMYJIHPYIOLIMX OTJEJICHUH ClefyeT MpUHUMATh, KaK [PaBHIO, HE MEHee JIByX C Y4YeTOM
HEeOOXOIMMOCTH NEPUOIHYECKUX PEMOHTOB KOMIUIEKca. ITO 0COOCHHO UMeEeT 3HAYEeHHE TIpH
OONBILIOM CPOKE CIIy>KOBI KOMILIEKCA, IPEBBILIAIOILEM S JIET.

Kax npaBuno, kaxaoe akKyMmMyjupywollee OTZelleHHe MpeiCTaBiseT coboi
060c00IeHHYIO BEPTHKANBHYIO MJIH HAKJIOHHYIO BRIPaOOTKY KPYIJIOTO HJIM MPAMOYTOJIBHOTO
ceyeHHs. lllupuHa LETUMKOB MEXJYy €MKOCTHBIMH OTAEJCHUSIMH JOJDKHA ObITh HE MeHee
4,5....6,0 M B 3aBUCHMOCTH OT KPENOCTH MOPOI.

Yro71 HaKJIOHa eMKOCTHOI'O OTICNEHUS JUIA HECICKHUBAOIIHXCS PYA M NOpold AOKEH
6bITh HE MeHee 60°, nns cnexxuBaromuxcs - 70°.

B TpelmuHOBaTBIX M HEYCTOMYMBBIX NOPOJAX AKKYMYJIUPYIOLIWE OTHEICHHS MOJDKHBI
KpenHuTbcs GETOHOM U apMHPOBAThCA H3HOCOCTOMKMMH MaTepHaaMu.

B kxpenkux MOHONMTHBIX NOPOAAX CPEIHHE YYAaCTKH aKKyMYJIHPYIOLIMX OTHENIeHHH He
KpensTcs.

ComnpsbkeHuss akKyMyJUpPYIOUIMX OTAENeHMH ¢ KaMepaMH 3arpy304HBIX YCTPOMCTB
Kpenarcs 6€TOHOM U apMHUPYIOTCS METAIIIOM KBaJpaTHOTO ceyenus (6moMcamu).

Jns BEpTHKaIBHBIX aKKyMYJIMPYIOIIMX OTZeNeHHi Haubosee uenecoobpasHa Kpyrias

dbopma ceyeHus.
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JIns mpou3BOJCTBA PEMOHTOB B HHXKHEH HMX YaCTH IIOA PaMOil BBHINMYCKaeMBIX Tedek
HEOOXOAMMO YCTAHABIHBATh CEKTOPHBIE 3aTBOPHI.

IIpu nByx U Oosee akKyMmyJIUpYIOIIHX OTAENECHUAX B OYHKEPHOM KOMIUIEKCE OHH
obopynylorcs B BepXHeM yaCTH MEpeJBH)KHBIMH  3arpy30YHBIMH  YCTPOWCTBAMM
(nepeaBHXHBIMH BOPOHKAMHU, MUTATeNIIMH, YeTHOKOBHIMH KOHBeHepaMH ).

Iloponnble OyHKEpHbIE KOMIUIEKCHI, KaK MpPaBHUNO, NPOEKTHPYIOTCA HA OJHO

aKKyMYJIHpYIOLIEE OTACICHHUE.

3.5.4.5. Komnnekc BEIpabOTOK 3arpy304HOro YCTpoHcTBa

3arpy3ouHoe yCTpOHCTBO CIYXXHT AJNSA AO3HPOBaHHOM (110 0ObeMy HIIH Becy) 3arpy3ku
CKUIIOB.

KoHCTpyklMst KaMep 3arpy30oyHOro yCTpOHCTBa 3aBUCHT, B OCHOBHOM, OT BHJa
NpUMEHIeMOro paosaropa (o0bEeMHOro HIJIH BECOBOTO) M KOJHMYECTBA AKKyMYIHPYIOIIHMX
OTZEJIEHNH OYHKEPHOro KOMILIEKCA.

BecoBble 103aTopbl NPUMEHSIOTCS IIPH aBTOMATH3WPOBAHHOH cXeMe 3arpy3ku H
NoIbEMA CKUIIOB, @ 00BEMHBIE - [IpH OOBIYHOM, HEABTOMATH3UPOBAHHOH CXeMe.

IlpennouteHue OTAAETCS BECOBBIM J03aTopaM, T.€. aBTOMAaTHU3UPOBAHHOH 3arpyske
CKHIIOB.

Kamepa no3aropa B BepXHEH 4acTH OTHENSETCS OT CTBOJIA LIaXThl OETOHHOH CTEHKOH
TonuHoN He MeHee 400 MM.

HuxHsAs 4acTh KaMephl MMEET OTKPBITHIA NpoeM, yepe3 KOTOPHIH B CTBOJ BBIXOIAT
ycTbsi TeueK Jo3aropa. B wmensx ©Ge3zonmacHOCTH TMpoeM oOrpaxzaaercs OT CTBOJNA
NpelOXPaHUTEIbHON METAJIINYECKOH PEIEeTKOM.

[Io BbIcOTE KaMepa NepeKphIBAE€TCA HECKOJBKHUMH (2-3) KalMTaIbHBIMH MOJKAMH s
00CITy>KABaHHUS J103aTOPOB.

[Ipn BecoBOM [03aTOPE pyna U3 aKKyMYJIUPYIOIIMX OTAENCHHH JOCTaBNAETCA C
MTOMOILBIO NHUTATENCH U TPaHCIOPTEPOB, IS YCTAHOBKH KOTOPBIX IIPOXOJAHTCA ClELMaIbHANA
Kamepa.

Kamepa nozaropa kpenutcs 6etoHoM tommuHoi 250....300 MM 1 HaOpbI3rGETOHOM
TonmuHoN He MeHee 100 MM B COYeTaHHM C aHKEPHOH Kpernblo M METaJUIMYeCKOW CETKOH B

3aBHCHMOCTH OT KOHKPETHBIX I'OPHOICOJIOTHYCCKHX YCHOBHﬁ.
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3.5.4.6. Komnnekc BbIpabOTOK yiaBiMBaHHUA Py bl (IOPOIbI)

VCTpo#icTBO  pYAOYNaBIUBAHMS  CAYXMT JJI8  yIaBJIMBaHHUS  pyasl  (TIOPOABI),
NpOCKINaBILICHCS TPH 3arpy3Ke CKUIIOB M3 103aTOPOB.

VYnapnuBaiolee ycTpocTBO (Yalua pyaoyJaBiuBaTess) pa3sMellaeTcs B CKHMIIOBOM
OTZIeJIEHHH CTBOJIA ILAXTHL:

IpH OJHOKAHATHOM NOJBEME - HENOCPEACTBEHHO MOJ PaMOH YCTAaHOBKH CKHUITOB IIOJ
3arpy3Ky U3 103aTopa;

IIpY MHOIOKaHaTHOM TNOJbEME - HUXE IeTJIH OTBECa XBOCTOBBIX KaHATOB CKHIIOBOI'O
noabemMa.

C nomoiubio Teuek pyaa (nopoaa) U3 4yaliy pyJaoyJIaBaHBaTelIsl OTBOJMTCA:

yepe3s HAKJIOHHBIH BOCCTalOIUMiM (C YoM HakioHa He MeHee 60°) Ha HEIKenexauuii
TOpPU30HT;

M0 MeTaNINYeCKOH Teuke (0e3 BOCCTAIOLIEro) HENOCPENCTBEHHO Ha HHXeJeXKallui
TOPH30HT;

yepe3 3yMI} B criel{HaIbHbIH 3a€3/1 Ha ypOBHE BHIpaOOTOK JJIsl YHCTKH 3ymInda.

IIpu onHOKaHATHOM CKMIIOBOM IOABEME, KOT/a Yallla pyI0Y/iaBIHBATENs HAXOAUTCS Ha
3HAYMTEAbHONH BBICOTE HaJ YPOBHEM HHIKEJIEXKALIETO TOPU3OHTA, IPUMEHSACTCS NE€PBBIH THII
OTBOJA YJIOBJIEHHOH pyabl.

OTBOoA pyZbl BTOPOro THMa NPUMEHSIETCS B Cilydyae, KOrZa J03aTopHasl kKamepa Ipu
OJIHOKaHAaTHOM HJIM OTBEC XBOCTOBBIX KAHATOB IPY MHOIOKAaHATHOM IOABEME HAaXOAUTCS B
HeIocpe/ICTBEHHOH GJIM30CTH Hall HIKEIeXalllMM FOPH30HTOM.

OTBOx pynAbl TPETHETO THIIA NPUMEHSETCS P MHOIOKAHATHBIX CKHIOBBIX MOABEMaXx,
Korja yamly pyAOyJlaBIuBatessl NPUXOAMTCS paclionaraTb HUXKE METJH XBOCTOBBIX KaHAaTOB
CKHIIOB, HaxoAswuxcs B 3yMmnde cTBona waxTel. B 3ToM ciydae uenecooOpasHo
TOPU3OHTAIBHBIE BBIPa0OTKH pPyAOYJIaB/IMBAaTENld COBMELIATh C BHIPAOOTKAMHM [JIsi YHUCTKH
3ymida.

Bo Bcex ciyuyasix Ha ypoBHE IOPM3OHTa pyAOyJiaBjinBaTeNidi HEoOXOIUMO yCTpauBaTh
3a€3]] K BBIITYyCKHOMY OTBEPCTHUIO PYAOYJIaBIMBATENs C HACTHIKOM PENbCOBOTO MYTH.

Yeree pynoynaBiauBaTens (HAKJIOHHOIO BOCCTAIOMIEr0 MM METAITUYECKOM TEUKH)
obopynyeTcss JIOKOM C OJHOCEKTOPHBIM 3aTBOpoM. [loa OKOM IIOCTOSSHHO HaXOIHTCH
BaroHetka. B ciyuae, korza B py/oynaBiHBaTeNb NMOCTOAHHO MOCTYMAET BOJA, CEKTOPHBIN
3aTBOp JOJKEH 3aKphIBAaThCS TONBKO HA BPEMS 3aMeHbl BarOHETKU, T.K. aKKyMyJIHpPOBATh

MOKpYIO Pydy B pyZOy/iaBiuBarese 3anperiaeTcs.
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Ecnu He npeaycMarpuaercs yriayOka CTBOJIA, TO MPOCHIIE LEIecoo0pa3Ho cOpachiBaTh
Ha MOYBY CTBOJIA C BHITYCKOM Ha BbIPaOOTKY M MOrpY3KOiH MOrpy304HBIMH HJIH NOI'PY304HO-
JIOCTaBOYHBIMU MalllMHAMH.
BripaboTku pynoynaBiuBaHHs Ha COMNPSKEHHAX Kpemnsarcs OeToHOM. B ocTampHBIX
cily4asX HeoOXOAMMOCTb MX KpeIUIEHHs pelaercss B 3aBUCHMOCTH OT KOHKPETHBIX

FOPHOTCOJIOTHYCCKHUX YCHOBI/II\;I .

3.5.4.7. MoHTaxHble ¥ X0J10BbI€ BBIpabOTKH

K MoHTaXHBIM H XOXOBBIM BEIpabOTKaM OTHOCSTCS:

TOpH30HTaNbHAsA AOCTaBOYHAA BbIpaOOTKA H3 CTBOJIA IIAXTHI B KaMepy ApOOHIIKH;

BEPTHKAJIBHBIA  XONOK MIM  JH(TOBBIH  BOCCTAIOIMH M3 OKOJIOCTBOJBLHOIO
(pa3rpy304Horo) ABOpa B KaMepbl IpoOHUIIBHOTO U 3arpy304HOr0 YCTPOHCTB;

TFOPH3OHTAJILHBIA XOMIOK U3 CTBOJIa B KAMEPY 3arpy3049HOr0 YCTPOHCTBA;

BEPTHKAIILHBIA XOJ0K M3 pa3rpy304HOTO ABOpa B KaMepy 0yTo0os.

lopu3oHTanpHEIE XOAKH OT CTBOJIA IIAXThl B KaMmephl MOA3EMHOr0 OYHKEPHOTro
KOMILIEKCA TPUMBIKAIOT K KIETEBOMY OTIEIEHHIO CTBOJIA Y JIOOOBOH CTOPOHBI KIIETH.

Ilonepeunsie ceuyeHHs rOPH30HTAIBHBIX BBIPAOOTOK OT CTBOJA B KaMmepy APOOMIKH H
J103aTOpa pacCUUTHIBAIOTCS MO YCIOBHMIO TpaHCMoOpTa HauOOJBUIMX MO pa3MepaMm JeTaiei
ApoOHIIKH, 3arpy304HOTO YyCTPOHCTBA M TPY30TIOABEMHBIX CPEJICTB.

Ha nopouise BbIpabOTOK HacTUNAETCs pesibCOBBIA MYTh Ha YPOBHE ¢ OETOHHBIM TMOJIOM
BBIpabOTOK.

Tun kpenu BbIpadOTOK NPHHHMAETCS B 3aBHCUMOCTH OT KPENOCTH M YCTOHYHMBOCTH
nmopol (MOHOJMTHBIH O€TOH, HaOpBI3rOETOH, aHKEpHas Kpenb) IO AHAIOTHH C KpPENbIO
THNIOBBIX OTKAaTOYHBIX BbIpaboTOk. CompskeHHst BBIPaOOTOK 3aKpemisloTcs OETOHOM ¢
NpeaBapUTENbHON YCTAHOBKOHM aHKEPOB.

IlpoeM Ha conpskeHHH BBLIPaOOTKM €O CTBOJIOM 3aKpPbIBAETCA METAIHYECKOH
CTBOJIOBOM IIBEPLIO.

BepTukanbHblii X0J0K B KaMmepy 3arpy304HOIO YCTPOHCTBA IPOXOAUTCSI ¢ OCHOBHOIO
FOPH30HTa JO YpOBHS NOJOLIBBEI Kamep Ao3aropa. K XoAKy NPHMBIKalOT TOPU3OHTAIbHBIE
cOoiiku ¢ xamepod no3aropa, KaMepoH IpoOHIIKH, KaMepoH IMEPENBHXKHOIO 3arpy304HOro

YCTpOCTBa eMKOCTHBIX OTAENEHHH (1IpH UX HAIMYHUH).
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O6GbIYHO BEepPTHKAIBHBIA  XONOK [NpPHHUMAETCs NPAMOYIOJBHOIO  CEYeHHMs, a
ropuzoHTansHple cOOlkM uMMeloT cBoauaryro ¢Gopmy. CeyeHHe BepTHKaNIBHOTO XOJKa
BbIOMpaeTCs U3 pacyera pa3MeLLEHHs B XOAKE JIECTHUYHOTO U MaTEPUANILHOTO OTIAEIICHUH.

Pasmepsl 1NONEPEYHOrO0 CEYEHHS MAaTEPHAIBHOrO OTACIECHUS MNPUHHUMAIOTCS B
COOTBETCTBHH € pa3MepaMH OmyckaemMoro o00opyJOBaHHS W MaTepHAJIOB JAJIS IPOM3BOACTBA
PEMOHTHBIX paboT.

MarepuaibHoe oTaeNeHHe oGopyayercs OagbeBbIM INOABEMOM C THXOXOIOHOH
IpOXoa4ecKoi JieOeAKoH rpy30noAbeMHOCTBIO 5 T U NEPEKPhIBAETCH JIAJaMH Ha OCHOBHOM
TOpM3OHTE.

Tun kpenu BEPTUKAILHOTO XOAKAa NPHUHHUMAETCS B 3aBUCHMOCTH OT YCTOHUYMBOCTH
riepecekaeMbIX MOpPOJA IO aHAJIOTMM € KpEeNbio THIOBBIX BEPTUKAILHBIX BOCCTAIOIIHX.
["opuszoHTanbHble COOHKH KpensaTcs HaOpbI3rOETOHOM, a B HEYCTOMYHMBBIX NopoJax - 6eToOHOM
UIIM aHKEpPHOH Kpenplo ¢ HabprI3rOETOHOM.

BepruxansHplii X0I0K U3 pa3rpy304HOro ABopa B kamepy OyTobos ceueHuem 1,2x1,5 M
obopyayeTcs TOJNBKO JECTHUYHBIM XOJIOM.

Jns  coobmeHuss ¢  kaMepoH  MEPEIBHXKHOIO  3arpy304HOro  yCTPOWCTBa
AKKYMYJIHPYIOIHUX OTIENEeHMH W JOCTaBKH OOOpYyZOBaHHMS B 3Ty KaMepy HCHOJb3YIOT
BEPTUKAIBbHBIH XOJOK B Kamepy pno3atopa. C 93Toif 1enpl0o OT KaMmepbl K XOZKY

NpelycMaTpUBalOT FOPU30HTATBHYIO COOHKY.

3.5.4.8. IIposeTpuBaHue 1 0OeCNbUIMBAHHE

Ilon3emublli OyHKEpHBIH KOMILJIEKC SABJSIETCS OJHUM M3 KPYNHEHIIUX 04YaroB
nbu1eoOpa3zoBaHusl.

Haubonee naTeHCHBHOE NBUIE0OPA30BaHKE NPOUCXOAUT IIPU pa3rpy3ke BaroHETOK, MPH
BBIIYCKE PYyIbl U3 PYAOIEPENyCKHHKOB, IIPH ApoOJeHHH, IPH IoJade pyIsl B 03aTOPbI U
MpH 3aTPy3Ke CKUTIOB.

B 3aBHCHUMOCTH OT KOHKPETHBIX YCJIOBHH OYHCTKH BO3AyXa OT MbUIK OCYIIECTBIISETCA:

IIpH BO3MOXXHOCTH BBIJA4YH BO31yXa OT acNUpalOHHBIX YCTAHOBOK B MCXOJAILYIO
CTPYIO - C NIOMOUIBKO MOKPBIX NBUICYJOBHUTENEH (IIOMOJIHEHHE BO3AyXa OCYILIECTBIIIETCS 3a
cyeT 00IIeIIaXTHOH BEHTHIISIIMOHHOM CTPYH);

IIpyH HEBO3MOXXHOCTH BblJa4M BO3JyXa OT acNHpallMOHHBIX YCTAHOBOK B MCXOJSIIYIO
CTPYIO - IIOCPEACTBOM PELUMPKYJIALMH BO3/IyXa C OQHOCTYNEHYaToM (pyKaBHbIe (DMIIBTPHI) UM

JBYXCTYNEH4YaTol (pyKaBHble (UILTPBI - INEKTPOMUIBTPHl, MOKpBIE TBLICYJIOBUTEIH -



101

EKTPOPUABTPEl M JIpyrvMe) OYHCTKOH B 3aBHCHUMOCTH OT 3albUIEHHOCTH BO3JAyXa H
3¢ PEKTHBHOCTH NBIIEOYUCTHBIX YCTPOHCTB.

OOGecnbMBaOLIME  YCTPOMCTBA YCTAHABNHBAIOT B Kamepax ONPOKHIBIBATENEH,
JApoOHIIOK, 3arPY304YHbIX YCTPOMCTB.

[Ipy npoexkTHpOBaHMH 06ECIBUIMBAIOLUIMX YCTAHOBOK HEOOXOIUMO PYKOBOACTBOBATHCS
pexomeHaauHsIMU TexHuyeckoro otdeta BHUUBTIT “Hcexonnele naHHBIE 1715 COCTaBJIeHHUS
THNIOBOIO MpPOEKTa KOMIUIGKCHOro OOecNbUIMBAaHUS IIAXT, KapbepoB, IPOOWIBHBEIX U

oboraTHTENbHBIX (adpHK™.

3.5.4.9. BripaboTku nepenyckHbIX YCTPOHCTB

K nepenyckHbiM  BeIpaOOTKaM  OTHOCSTCS  IEPEMYCKHBIE  BOCCTAlOUIHE  C
IIPOMEXXYTOUYHOTO BBILIENEXAUEro Topu30HTa B OyHKEpHBIN KOMIUJIEKC OCHOBHOTO FOPH30HTA
U [EpENYyCKHblE BOCCTAIOUIME U3 KOMIUIEKCA BbIIIEJIeXkallero ropu3oHTa (ObIBLIETro
OCHOBHOTO) B OYHKEpHBIH KOMIUIEKC MPOEKTHPYEMOr0o OCHOBHOTO FOpHU30HTa.

KonunyecTBo nepemyckHbIX BocCTarolMX (0auH UM Oosiee) 3aBHCUT OT KOHCTPYKLHH
OYHKEPHOTO KOMILJIEKCA.

Pa3Mmepsl nonepeyHoro ceuyeHns NnepenycKHbIX BOCCTAIOLIMX JOJDKHBI ObITh HE MEHee 3-
KpaTHOI0 MakCHMaJIbHOTO pa3Mepa KyCKOB pyAnl (TOPOIBI).

HuxHsis yacTe BOCCTArOLLEro, NPHMBIKAOIAS K KaMepe pasrpy304HOro YCTpOHCTBA
OyHKepHOTO KOMIUIEKCa MJIA I[IepelycKHUHKa, Kpenurcss OeroHoM u  Qyrepyercs
H3HOCOCTOMKHM MarepuasioM. B ocTanbHO# 4acTH BOCCTAIOIIMH KPENMMTCS TOJBKO B cliydae
HPOXOAKH €ro B crnabbIx HEYCTOMYHBEIX NOpOAAX.

Vo HaKk/I0Ha BOCCTAIOIMX IPUHUMAETCS He MeHee 65°.

Ecnu BoccTalolMil BepXHEN 4acThlO NPHUMBIKAET K aKKyMYJIUPYIOLUEMY OTJIEJIEHHIO
OYHKEpHOIO KOMIIJIEKCa BBILICACKAIIET0 TOPH30HTA, TO BOCCTAIOUIMH B 3TOH YacTH
BBLINIOJTHAETCS B BUJIE BOPOHKH.

IIpy HeGonpOW NPOH3IBOAMTENBHOCTH IUAXT NEPENYCKHOH BOCCTAIOIMI MOXET
HpUMBIKaTh K KaMepe 3arpy304HOro yCTpoicTBa OyHKEPHOI0o KOMILIEKCA.

[Io ycnoBusM mNpOCTOTEI OOC/IYy>XHBaHHs TPEANOUYTEHUE OTHAETCA IPUMBIKAHHUIO
HepenyCKHHKOB K aKKyMyJHPYIOLUIEMY OTAEIEHHIO KOMIUIEKCA, OJHAKO MIPH 3TOM HECKOJIBKO

YBEJIMYHBAETCS OOBEM CTPOMTEIIBCTBA.
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PerynupoBKa Bbiycka pyAbl (IOPOABI) U3 MEPENYCKHBIX BOCCTAIOUIUX NPOEKTUPYETCA C
NpUMeHEHHEM BHOPOYCTAaHOBOK, TIOKOBBIX 3aTBOPOB, IUIACTHHYATBIX MHUTATeNel, a Takxke
NIPUMEHSIOTCS KOHCTPYKIIHH CAMOPETYMPOBKH C YYETOM €MKOCTH INapajieibHbIX BeTBEH.

BrinyckHas menb nepenyckHHKa Kpemutcs 0eTOHOM M (yTepyeTcs H3HOCOCTOMKHMH

MarTepHualiaMH.

3.5.5. TlomzeMHbIE KaMepBl

3.5.5.1. Kamepa rnaBHOro BoJOOT/IHBA

Pacnionoxenue kamepbl TJABHOTO BOJOOTJIHBA HEOOXOAMMO NpedycMaTpuUBaTh, Kak
NpaBUJIO, BO3Jie OKOJIOCTBOJIBHOTO JBOpa B OJloOKE ¢ KaMepoil HeHTpanbHOH NoA3eMHOH
NEKTPONOACTAHIUH.

Kamepsb! MoryT ObITh 3ariy0JieHHbIE U He3arnyO/IeHHBIE.

Pa3mepbl kamepbl BOAOOTIMBA OINPENENSIOTCS MCXOAS H3 KOJIHYECTBA HACOCHBIX
arperaToB M W3 YCJOBUs PacloOJIOKE€HHS HMX BAOJb IPOAOJILHON OCH KaMmephbl B OJMH psI,
NpUHUMas paccTOsHHUE MEeXXAY HUMH He MeHee 1000 Mm.

PaccrosHue ot Hauboree BBICTyHarolIMX yacTell HacOCHOTO arperaTta no Omukaitiei
CTEHBI KaMephl CeNyeT NpelyCMaTpUBaTh:

[0 [OJNUHE KaMepbl CO CTOPOHBI BOJOTPYOHOro Xoaka - HE MEHEE ILIMPHHEI
BOJOTPYOHOrO XOJKa, a C NPOTHBOMOJIOXKHONH CTOPOHBI - HE MeHEe [UIMHBI MIaThOpMbl IS
nepeBo3ky obopynoBanms ¥ 3asopa 400 MM, NpH OTCYTCTBMH HAKJIOHHOIO BOJOTPYOHOro
X0JIKa ¥ NOBOPOTHOI NnaTdopmsl - 3a3opa 1o 1000 MM ¢ 0Genx cTOpOH kaMephl:

IO LIMPUHE KaMmephl - HE MEHEE CYMMapHOT'0 pacCTOSHHA, ONpeeNsieMoro rabaputaMu
00opyIOBaHHs WM WIMPHHOH mnaTtdopME! Ui NepeBo3kd obopy/oBaHus U 3a30poB no 200
MM Mexay 3TuM obopynoBaHueM (maardopmoit) 10 Haubojee BBICTYNAIOLIMX YacTei
HACOCHOTO arperara  JI0 CTEH KaMepbl.

BbicoTy KaMepbl BOZOOTIMBHBIX YCTAHOBOK CJIEyeT ONpeesTh C YUETOM:

NpeBbILIEHHs OTMETOK QYHAAMEHTOB HACOCHBIX arperaToB HaJl YPOBHEM I10JIa KaMepbl
He MeHee 100 mm;

NoABEMA IPy30NOABEMHBIMH CPEACTBAMH 060pYIOBaHHS HaJl PEJILCOBOH MIaTHOPMOH,
a B kKaMepax 0e3 penbCOBBIX MyTei - Haa NONIOM Ha BbicoTy He MeHee 150 MM;

3a30pa He MeHee 100 MM Mexay rpy3onoIbeMHBIMH CpeJCTBAMH H HarHeTaTelbHBIM

TpyOONpOBOAOM, PacrosnaraéMbIM Ha BelcoTe He MeHee 1800 mm;
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YCTaHOBKH 3JIEKTPOOOOpylOBaHHS B HE3arnyONeHHBIX KaMepax TakuM 06pa3oM, 4yToOsl
MECTa,  JOCTYNHBIE  JUli  NPOHHKHOBEHHS  BONbI K  TOKOBEAYUIMM  HacTsM
3NEKTpooOOpyIOBaHUdA, Obiy Ha BBICOTE He MeHee 1000 MM OT TroOJIOBOK pelbCOB
OKOJIOCTBOJILHOI'O ABOPA (Y CTBOJIA).

Ilpn onpeneneHuH pasmepoB KaMep CliefyeT TaKXKe YYHTHIBAaTh pa3sMelleHHe CPeICTB
aBTOMaTH3allu{ U TeJIeMEXaHUKH.

VpoBeHb MoJia He3arny6reHHOH KaMephl cielyeT IPHHHMATh, KaK MPaBUIIO, He MeHee
yeMm Ha 500 MM Bhllle, a 3arnybsneHHoN kamepsl - Ha 4000...5000 MM HuXe ypOBHS TOJOBOK
PENBCOB OKOJIOCTBOJIBHOrO jBopa (y CTBONA, MO KOTOPOMY IIPOJIOXEHBl BOJOOT/IMBHBIE
CTaBhl).

ITpn Hanmyuu B Xamepe BOJOOTIIMBHOM YCTAaHOBKH PENILCOBOTO IYTH, YPOBEHEL I'ONOBOK
PENbCOB AOKEH COOTBETCTBOBATH YPOBHIO I10J1a KAMEPBI.

Haxnouubiit BOZOTpYOHBINH XOJOK, COSAHHSIONIMI He3arNyOJeHHYIO0 KaMepy TJIaBHOM
BOJOOT/IMBHOH YCTAaHOBKU CO CTBOJIOM, CIIEIyeT pacIiojiararb, Kak IpaBHJIO, MO YIJIOM JI0
20° - 30° K rOpU3OHTY.

B 3arnyGiieHHBEIX KaMmepax BOJOOTJIUBHBIX YCTAaHOBOK YIJIbl HAaKJIOHa BOHOTPYOHBIX
XOIKOB HAIVIEXKHUT ONpPEIeNATh B 3aBUCHMOCTH OT FOPHOT€0JIOTHYECKUX YCIIOBHHA.

[IIupuHy HaKJIOHHBIX XOJIKOB HeOOXOAMMO OIpelensITh ¢ y4deToM rabapuToB
JOCTaBJISEMOr0 TI0 HUM 000pyI0BaHUS U pa3MeIeH s TpyOOIIpOBOIOB.

B HesarnybneHHBIX KaMepax BOJOOTJIMBHBIX YCTaHOBOK, IIPH YHCJIE HACOCHBIX
arperaTtoB He GoJjiee TpeX, HaUIEXKHUT NpellyCMaTpuBaTh, KaK MpPaBHIO, OOUH BOA03a0OpHBIN
KONoIel BHYTPH KaMep.

KoHCTpyKTHBHEBIE pa3Mepbl Bo03a00OpHOr0 KOJIOALA CleXyeT NMPMHUMATh U3 pacuera
obecrieyeHusl MOJIHOrO yIaieHHs BOABl U3 BonocOOpHUKa NpHU pexuMe paboTel HACOCOB,
UCKIIOYAOIIEM KaBUTAIMIO B adpauuio. IIpu stoM rinybuHa Bogo3abopHOro Koloaua Jo/DKHa
651Th He MeHee 1800 MM (OT Mo/IOLIBB! BOJOCOOPHUKA).

ITonepeunble pa3Mepbl BOXO3aOOPHBIX KOJOALIEB HEOOXOAHMO ONpEAENATh C YYETOM
3a3opa He MeHee 200 MM MEXIy CIMBHBIMH 3aJBMJKKaMM H CTEHKaMH KOJIO[LA, a TaKXe
pa3MelleHUs KJIalaHoB Ha PacCTOSHUM, PABHOM YTPOSHHOMY JAMaMETPY BCAChIBAIOLINX TPYO.

VeTbss  KONMOALEB JOJDKHBI  NEPEKPhIBATHCA METALIMYECKHMMH  pEIleTKaMH WM
PHUGIIEHBIMA METANTHYECKHMH JTHCTAMH.

I'1aBHbIE M y4YacTKOBBIE BOJOOTIHMBHBIE YCTAHOBKHM OJDKHBI MMETH BOIOCOOpDHHKH,

COCTOSILIME U3 IBYX uiu Gosee BIpaboTOK.
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BmecTHMOCTE BOJAOCOGOPHMKOB TJIABHOTO BOJOOTIMBA JOJKHA OBITH pacCyUTaHa HE
MeHee yeM Ha 4 - 4acOBOM HOpMAaJIbHBII IPUTOK, @ YYAaCTKOBBIX - Ha 2-9acOBOH MPHTOK.

[TonepeuHoe ceueHywe BOAOCOOPHHUKOB CNEAYET NMNPUHUMAaTh He MeHee 4,5 M’ B CBETY
IIpH BbIcOTE BbIpabOTKU He MeHee 1900 MM.

BetBn BONOCOOPHHKOB TMpH HAJIMUYMU OCBETJIAIOUIMX PE3EPBYapoOB IOJKHBI HMETh
yksion 0,001 B CTOpOHY HacOCHOM KaMepsl, a MpH YUCTKE BOLOCOOPHUKOB Yepe3 HAKJIOHHBIE
xoaku - mogseM 0,001 B Ty e cTOpoHY.

[IpuMblkaHue BeTBeH BoAOCOOpHMKA I7NaBHOH BOJOOTIMBHOH YCTaHOBKH HEOOXOAMMO
[IpelycMaTpUBaTh B TOYKaX OKOJIOCTBONIBHOTO [BOpa C MHHUMAalbHBIMHM aOCOIIOTHBIMH
OTMETKaMH NOJIOIIBbI BEIPaOOTOK.

BomocGopHHKH HACOCHBIX Kamep 3ariy6ieHHOTO THIa JOKHBI HMETh [1Ba BBIXOJIa Ha
OTKaTOuHble BHIPAGOTKH. OZMH U3 BRIXOAOB HEOOXOAUMO YCTPaHBaTh HENOCPEACTBEHHO HaJ
BOJOMPUEMHBIMU KJlalaHaMH.

C nenpl0 KOHTPOJS YpPOBHS INAXTHBIX BOJX B BOAOCOOpDHHMKAx HACOCHBIX KaMmep
3arnyONeHHOro  THHA  CleAyeT TIpeldycMarpuBaTh  CHEUMAJIbHBIE  BBHIPAOOTKH  Han
BOJOCOOPHHUKOM IS YCTAaHOBKH B HUX 3JIEKTpoalnapaTypbl aBTOMaTH3aIlUM BOJOOTIIHBA.

[lpy Hamuuuu B 1axTHOW Boje abpasUBHBIX YacTUll (HOPOABI, PYAbI) CIeayeT
[IpelycMaTpHUBaTh OCBETISIONIME pe3epBYyaphl C yCTpPOHCTBaMM JUI HX MEXaHU3HPOBAHHOMN
OUYHCTKH.

Heob6xonuMoe KOMMYECTBO OCBET/IIIOLIMX pe3epBYyapoB JIOJDKHO  OINPENENSThCS
pacyeToM ¢ y4eTOM TOr0, YTO OJWH M3 HUX HAXOJUTCH B HHCTKE MJIM PEMOHTE.

[Ip1 mpoeKTHpPOBaHUM B WAXTHOM CTBONE 3yMN$OBOro BOAOOTIHBA, 00OPYIOBAHHOTO
rOPU30HTAILHBIMH HacOCaMH, HEOOX0IUMO TIpelyCMaTpUBaTh:

npu 3ymnde rinybunoit mo Beptukanu 6onee 5000 MM - TYTHKOBYIO HacCOCHYIO Kamepy,
MPUMBIKAIOIYIO K 3yMIIy CO CTOPOHBI JIECTHHYHOTO OT/IENIEHHS

npu 3ymnée rnybmHolt mo BepTHKaid MeHee 5000 MM - HMUIY A7 HacocoB B
COMPSHKEHUH OKOJIOCTBOILHOTO JIBOPA CO CTBOJIOM.

Ilpy Hanuuuu Ha npoMIUIOIIAAKE JIBYyX CTBOJIOB CJIENYeT, KaK [paBHIIO,
[penycMaTpuBaTh OJHY Kamepy 3yMIl(oBOro BOAOOT/IMBA B CTBOJIE C HAHOOJIbIIEH TITYOHHOMH
C IEPENycKOM BOJIbl U3 IPYTOro CTBOJIA 10 CIIELHANIbHON BHIpabOTKE HITH CKBa)KMHE.

B kamepax 3yMndoBeIX BOJOOTIHMBHBIX YCTaHOBOK pacCTOSIHME oOT Haubojee
BBICTYTAIOLIUX YJacTeil HACOCHBIX arperaToB CJIEAyeT NIPHHUMATH 110 JUIMHE JO CTEHBl KaMephbl
1500 MM, o mMpuHe co cTopoHb! mpoxoja - 800 MM M ¢ MPOTHUBOIMOJIOXHONH CTOPOHHI -

400 MM, a MexIy HacocHbiMH arperatamu - 1000 Mm.
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Bricory kameps! 3ymripoBOH YCTAHOBKH [PH IIOCKOM IEPEKPHITHH  ClEAyeT
npHHUMaTh He MeHee 2200 MM, a PU CBOAYATOM NEPEKPLITHH - He MeHee 1600 MM oT nona
JI0 IATHI CTBOJNA.
ArnmnapaTypy aBTOMaTu3alMe 3yMNGOBOro BOZOOT/INBA CENYET BHIHOCHTh HA YPOBEHb

FOPH30HTA OKOJIOCTBOJIBHOIO ABOpPa HIJH NpeAyCMaTrpuBaTh CIHEUHAIBHOC MECTO Uil €

pa3MelleHus B Kamepax.

3.5.5.2. Kamepsl 371€KTPONOACTaHUMIA U pacripeleIMTeNbHbIX TyHKTOB

KaMepbl NMoA3EMHBIX 3JIEKTPOTIOACTAHIUI W pacnpeleUTEeNbHbIX YHKTOB BBICOKOTO
HaNPsDKEHUs CleJlyeT pacrosararh:

ueHTpalbHbIX noa3eMHbIX noactaHuuit (LIIIT) - B oxkonocTBONbHBIX ABOpax BOMM3U
LIAaXTHBIX CTBOJIOB C HENOCPEACTBEHHBIM NIPHUMBIKAHHEM K KaMepe He3arnyO/ieHHOH IylaBHOH
BOJOOTIMBHOM YCTaHOBKH;

pacrpeeUTeNbHBIX MYHKTOB Bhicokoro HanpsikeHus (PIIIT)- B uenrpe pacnonoxenus
BBLICOKOBOJIBTHBIX NMOTPeOHTENIEH JIEKTPOIHEPTHHU (CTALIMOHAPHBIX U ITEPEABUKHBIX YYaCTKOB
MOACTAHIM);

craudoHapHelx y4yacTkoB moactanuuit (YTIII) - BOAM3KM OCHOBHBIX mnoOTpebuTeNEH
3JIEKTPOSHEPIHH;

npeoOpazopatenbHbix nojactanuui (TIIH1) - B 0k0JOCTBONBHBIX ABOpPax H Ha y4acTKax
LJaxT.

TIpu cooTBercTBy1011IEM 000CHOBaHHH JOMYCKaeTCsl pacloyioKeHHE YKa3aHHBIX Kamep B
JIPYTHX MECTax.

B xamepax moJ3eMHBIX 3JIEKTPONOACTaHIUN HEOOX0AMMO NpeyCMaTpHBaTh MeCTa JUlsl
YCTaHOBKH anmnapaTypbl aBTOMATH3allMH ¥ TPY30TOAbEMHBIX CPEACTB.

Kamepy ueHTpaibHOH NOABEMHOH MOACTAHUMH, NPUMBIKAOLIYIO K He3ariayOJeHHOH
KaMepe TJIaBHOH BOJOOTIIMBHOH  YCTAaHOBKH, CJIEIyeT OTACIATh OT  I[OCJIEXHEH
npoTuBonoXxapHoil nepemprdkod He MeHee 200 mM. Ilpu 3TOM B nepemMbrike HEOOXOAHMO
npeaycMaTpyUBaTh NPOTUBOIIOXKAPHYIO M PELIETYATYIO JBEPH, OTKPBHIBAIOLIHECS B CTOPOHY
HacocHOH kamepbl. [lonel xamepwnl LIIIT u xamepbl rinaBHOM BOAOOTIMBHOH YCTaHOBKH
JIOJKHBI OBITH Ha OJTHOM YPOBHE.

Ipu npumMbikanny kamepsl LIIIIT u PIIIT HenmocpencTBEHHO K OTKATOYHOM BhIpabOTKE B
pasnensiomeii UX cTeHe HAMIEXKHT NpelycCMaTpPHBaTh MOHTaXHBIE IIPOEMBEI.

Pasmepb! kamep onpeensroTcss KOHCTPYKTUBHO ¢ yueToM Tpebosauuii ETIB.
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3.5.5.3. Kamepn! z1eno 31€KTPOBO30B M TEKYLIET0 PEMOHTA BArOHETOK

Jleno KOHTAKTHBIX JJIEKTPOBO30B CjelyeT pa3MellaTb, Kak IMpaBHJIo, B paloHe
OKOJIOCTBOJIBHOTO JIBOpa B OTAEJbHBIX KaMepax UIIH Ha YIUMPEHHH OTKAaTOYHO BbIpabOTKH C
OrpaxJIeHHEM OT BBIPaOOTKH CIJIOIIHOW HECTOpaeMOl CTEHOH.

JIeno KOHTAKTHBIX 3JEKTPOBO30B ClElyeT NpefycMaTpuBaTh B COCTaBe KaMephbl
PEMOHTHOM MacTepckodl M 3ae3ma B HEE, HCIOJIb3YEMOTO [Ull CTOSHKM 3allacHBIX
3J1eKTPOBO30B.

Jns kamep aeno cnenayeT npeaycMaTpHBaTh OMH 3a€3] IPH OJHOM PEMOHTHOM MecCTe
B KaMmepe M [Ba 3ae3fa INpH HajaMuydd JByX M Oonee peMOHTHBIX MecT. KomuuectBo
HeOOXOAMMBIX MECT CJIeIYET ONpPeeNTh pACYETOM.

B 3ae3nax HeoOXoMuMO TIpeycMaTpUBaTh IPOTHBONOXAPHEIE IBEPH, OTKPBIBAIOIIUECS
Hapyxy.

B kamepax nemno cneayer nperycMaTpUBaTh OETOHHBIE MOJBI.

[Ipu 3TOM ypOBHE MoMa [0KEH COOTBETCTBOBATh YPOBHIO I'OJIOBOK PEJBLCOB.

BbicoTy xamepsl peMOHTHBIX MAacTEPCKHX Ui 3JIEKTPOBO30B HAJIEXHT OMNpEAEIsThH C
Y4eTOM pa3MellleHUs MOHTaXXHbIX Oanok Ha BeicoTe He MeHee 3000 MM, a LIHpHHY - C YYETOM
o 700 MM ¢ 06eux CTOpoH.

B kaMepax peMOHTHBIX MAacCTEPCKHUX CIEAYeT NpeaycMaTpuBaTb CMOTPOBBIE SMBI
wpuHoii He Oonee 1000 MM, rinybunolt 1650 MM M nnuHON, paBHOH INHHE NPHHATOrO
3JIEKTPOBO3a IPY OJHOM PEMOHTHOM MECTE M CyMMapHOH IUIHHE JABYX 3JIEKTPOBO3OB IIPH
JIByX PEMOHTHBIX MecTax. B OoAZHOM M3 KOHIOB MBI IO BCEe ee IIMpHHE HeoOXOIUMO
npeaycMaTpuBaTh NpUsAMOK rinyouHoi S00 MM, B CTOPOHY KOTOPOIO MOJ MBI JIOJDKEH UMETh
ykJoH fo 0,01.

Jlns cnycka B sMy Jiojed ciedyeT IpeaycMaTpuBarh OETOHHYIO HIIH CTaIbHYIO
JIECTHHUIY WJIHM CKOOBI, 3a/1eIaHHbIE B CTEHY.

Kamepel pmns Tekymero peMOHTa, YHCTKM M CMa3KH BaroHETOK  CJIeQyeT
NpeaycMaTpHBaTh B TEX Cly4yasX, KorJa pa3Mepel KieTeil He NO3BOJAIOT BblAAYy Ha
IIOBEPXHOCTh BarOHETOK, UCIOJIb3YEMBIX IJIsI OTKATKH IOJNE3HOr0 HCKONAeMOro MJIM NOPOJIBL.
Bo Bcex ocTasipHBIX ClydasXx HEOOXOAHMMO IIpEAyCMaTpHUBaTh TOJBKO KaMepy AN CMa3Ku
BaroHeToK.

JlnMHa KaMephl TEKYyIIero peMOHTAa BArOHETOK JOJ/DKHA OINPENeNATbCs € YYETOM

MHUHHUMAJIBHLIX 3a30pOB MEXJY BaroHeTKaMH M CTaHOYHbIM oOopyzoBaHueM - 1500 mm,
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MEXJy BaroHeTOK M fABepwrio - 1200 MM, Mexay AByMmsi Baronetkamu - 700 MM. [InuHa
OTACNEHUS Ul CTAHOYHOrO 060py0BaHuUA N0JKHA ObITh He MeHee 3000 MM.

[llupyHa xaMepel TeKyIuero PeMOHTa BarOHETOK MOJDKHA ONPEJENSThCS € YY4eTOM
KOJMYeCTBa IPeJyCMOTPEHHBIX B KaMepe peNbCOBBIX NMyTel, a Takxke 3a30poB 500 MM ¢
KaX 10 CTOPOHBI MEX/1y BaTOHETKOH ¥ KPemnbIo.

KaMeprbl [0/KHBI 3aKperuIsThCs HECTOPaeMoM Kpempio H MMETh NPOTHBONOXXApHBIE

JIBEpH.

3.5.5.4. Kameps! aucneryepa, annaparyps! cBazu 4 CLIb

KamMepa gucnerdepa B moaseMHBIX BbIpabOTKax MOJDKHA pacrojaraTbCsl € Y4eTOM
y100CTBa KOHTPOJIA H YIPABICHHSA aBTOMATU3HPOBAaHHBIMH YCTAaHOBKAaMH, a TaKXKe IPOCTOPSI
o0CITy)XKUBaHUS U PEMOHTA alIaparyphbl.

B 3aBHCHMOCTH OT anmaparypHOro pelUeHHs OUCTIeTYEpH3alldu pYyIHHKA, Kamepa
MOJXET COCTOATH M3 OJHOTO HJIH HECKONBKHX ITOMEIIECHHH: AUCIETYEPCKOH, anmapaTHOR M
Mactepckoii. BolcoTy kaMepsl ciieayeT npuHUMaTh He MeHee 2200 mm.

CrnieunranbHple KaMeph! U HULIM JUIS pa3MelleHUs] annapaTyphl BHICOKOUYAaCTOTHOH CBSA3U
cleqyeT IpeaycMaTpHBaTh C pa3MepaMHu: IS KaMep 110 WUHpHHE U 1iuHe He MmeHee 1500 My,

no Beicote 1800 MM, Ana HMII - mo mMpuHe H BbicoTe He MeHee 1000 MM, nmo rimybune -

800 MM.

3.5.5.5. Kameps! oxuganus

Kamepy oxunanus ciueayer pasMenjatb BOJHM3H IIAXTHOTO CTBOJA, MO KOTOPOMY
OpeAyCMOTPEH Chyck-TlogbeM miozeii. Kamepa Moxer pacnonaraTbess o60COOIEHHO HIIH
MEXTy JBYMS apajlIeNIbHbIMH BbIpaboTKamMH (BETBSIMHU OKOJIOCTBOJIBHOTO JBOPA).

B xamepe oxunaHus HeoOXOAMMO MpeAyCMaTpHBaTh [Ba BBIXOJA, IOIEPEUHEIE
pa3Mepbl KOTOPBIX JOJKHBI OBITH He MeHee: o wHpHHeE - 1500 MM U no BeicoTe - 2200 MM.

[Inowane mona KaMepbl OXUIAHUS CIEAYET ONpENENATh UCXOJs M3 HOPMAaTHBHOH
ILTOIIAJH Ha OJIHOrO YesoBeKa, papHoH 0,5 m°. Tlos1 momxeH GBITh GETOHHBIN.

B kaMepe oXxuJaHus MOMKHBI OBITH NPEXYCMOTPEHBl CKaMbM LIMPUHONH 450 MM,

pacnojioXKEHHBIC B JIBa WIH YCTBHIPE psafa C ipoXoAaMu MEXIY HUMH HEC MCHEEC 800 mm.
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3.5.5.6. Kamepa noazemMHOro MeMUMHCKOrO MyHKTa

Ha npeanpusatusx no no6bve MOJE3HBIX HCKONAEMBIX IMOA3EMHBIM CHOCOOOM, Ha
KOTOpPBIX OTpacieBbIMM HOPMAaTHBHBIMH JIOKYMEHTaMH IpeJyCMaTpUBAeTCS I0A3EMHBIN
MEIMIIMHCKHIH MyHKT, ciefyeT BONMM3U KaMephbl O)KUAAHUS pa3MelliaTh KaMepy MeIMIHHCKOTO
MyHKTa.

B coctaBe kamepbl HEOOXOAMMO MpedyCMATpUBAaTh JBa MOMeELICHUS (IIpUEMHO-
PETHCTPALIMOHHOE U NEPEBSI30YHOE), pa3AeieHHble MeXAy cOOOH Mmeperopoikoil ¢ mpoemMoM
s neepy. Pa3Mep kameps! B nane qoikeH ObiTh He MeHee 4000 x7000 mm.

Kamepa nomxnaa uMeTh IBa BbIXOAa (XO0AKa) B OKOJOCTBOJbHBIH aBop. [lonmepeunsie
pa3sMeEpH! XOIKOB JIOJDKHBI ObIThH 10 mMpHHe - He MeHee 1500 MM M Mo BBICOTE - HE MEHee
2200 MM. B xoxkax HeoOXOIUMO MpeAycMaTpHBaTh OTKPBIBAIOLIMECS HApYXXy IBEPH C
BEHTHISALIMOHHBIMH OKHAMH.

[Ton xaMeps! METUIIMHCKOTO ITYHKTa M XOAKOB ClelyeT NpeaycMaTpuBaTh OeTOHHBIIM.

Kamepa MoxeTr pacnonaratbCsi Kak MeXIy JBYMs BbIpabOoTKaMH (BETBSIMH)

OKOJIOCTBOJIBHOI'O JIBOpa, TaK H 000COONIEHHO.

3.5.5.7. Kamepa noaseMHoi# 1abopaTtopuyl onpesiejieHHs KayecTBa Py Iabl

Kamepy nonzeMHuoit naboparopuu onpenesieHus KauecTBa pyabl CIEAYET pacmoiaraTh B
paiioHe OKOJOCTBOJBHOIO JABOpa BOJM3M pasrpy30uyHOro yCTpOWCTBA IOI3€MHOrO
OYHKEpHOTO KOMIIJIEKCA C YYeTOM MaKCHMAaJbHBIX yaoOCTB no orbopy npod M BINOJIHEHHS
ONEPATUBHOTO aHANU3a KAa4eCTBA PYIbI.

B kamepe Heo0X0AMMO npeaycMaTpHBaTh ABa MOMEIIEHHS, OTTOPOXEHHBbIE NPYr OT
Apyra OETOHHOW MM KMPIHYHOH CTEHOM C mMpoeMoM Ui ABEpH: OTACIEHHE MOATOTOBKH
po0 pyabl K aHAIU3Y M OTACIEHHE PaIHOMETPHUECKOrO aHAIH3a.

Pa3zMepsl xaMephl clieAyeT onpeaessaTh C yYeTOM MOHTaXHBIX 3a30poB He MeHee 500 MM

H IIPOXOJIOB MeX Ay obopynoBanueM He MeHee 800 MM,
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3.5.5.8. Kamepbl HHCTPYMEHTAILHON K1al0BOi

B moaseMHOM HHCTPyMeHTANBHOR KJIaAOBOH MPOU3BOAMTCS IPHEM, XpAHEHHE, BblIaya
M y4ET MEJKOro o0opynoBaHHs, HHCTPYMEHTA M MHBEHTAps IS MPOM3BOJACTBA MMOA3EMHBIX
pabort.

PasMmepe! kaMepel criefiyer ONMpeReNsTh C YyYETOM pa3MenleHHs B Hell crennaxell u
wKkadoB 11 HHCTPYMEHTa M MHBEHTaps, @ TaK)Ke BEJIMYMHBI CBOGOIHOIO NMPOX0Ja U 3a30pOB
cornacHo Tpebosanuit EIIb.

Jlis XpaHeHHs CMa304HBIX MaTepHallOB CIENyeT MpelycMaTpHBaTh CHELHATbHYIO
HHUUIY, KOTOpasi 000pyAyeTCs NPOTHBONOXAPHOMN ABEPHIO.

B xamepe HHCTpYMEHTaNRHOH KJ1a10BOH HEOOXOAMMO IIpeycMaTpHBaTh O€TOHHBIN IO
¢ yknoHoM 0,003 B CTOpOHY BOJIOOT/IMBHOM KaHABKH.

Kamepy uHCTpyMeHTanbHOH KIaJOBO# crelyeT pacrnosaraTh BOJH3HM paifoHa

IIPOH3BOJICTBA OYHCTHBIX pabor,

3.5.5.9. Cxnan ans XpaHeHUs IPOTHBOIIOXXAPHBIX MaTEePHANOB,

000pyNOBaHHUS 1 HHCTPYMEHTOB

Cxyam [pOTHBONOXAPHBIX HMHCTPYMEHTOB CJIelyeT pacrnojaratb B  paloHe
OKOJIOCTBOJIBHOTO 1BOPa Ha KaXJOM AEHCTBYIOLIEM I'OPH30HTE B OTIENBHON BHIpabOTKE MIIH
B MECTE pacIlUpeHUs OTKATOYHOH BEIPabOTKH.

B cxiaze npoTHBONOXAPHBIX MaTepHaioB HEOOXOAUMO MpeaycMaTpUBaTh OTCEKH IS
XpaHEeHHs NPOTHUBONOXAPHOI0 o0OpYyAOBaHMs, MaTepHaloB M MHCTPYMEHT4, MECTa BJIOJb
OTCEKOB JUI CTOSIHKH I0€3Jla ¢ IPOTHBONOXAapHBIM O0OOpYHOBAaHMEM, MaTepHallaMH H
MHCTPYMEHTOM, & TalOKe PEeUIeTYaThle METATIHYECKHE ABEPH.

3a3zop MeEXIy HPOTHUBOIOXApHBIM IMMOE3/I0M ¥ OTCEKaMH JOJDKEH ObITh HEe MeHee
700 mM. [llupuHy oTcexoB Il XpaHEHHs MPOTHBOIIOXKapHOro 00Opy10BaHHUs, MaTePHAJIOB H
MHCTPYMEHTa cllelyeT IpUHAMaTh He MeHee 900 MM.

JUinHy cknajga CienyeT onpenesisiTe M0 CyMMapHOH [UIMHE CONPSXKEHUS €ro ¢
OTKaTO4HOH BbIpabOOTKOH, AJIMHE cOCTaBa MPOTHUBOIMOKAPHOTO M0€3/1a K 3a30pOB ¢ 00EUX €ro
KoH110B He MeHee 1000 Mm.

PacnonoxeHue y4aCTKOBBIX KaMmep JUIS XpaHEHHA IIPOTHBOIIOXKAPHBIX MaTEpHAsIOB

clenyeT npeaycMarpuBaTh CO CTOPOHBI MOCTYIIICHUSA CTPYH CBEXKETO BO3aAyXa.
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3.5.5.10. Kamepa nogbeMHO MalIHHbI

B kaMepax MOJBEMHBIX MallMH M NeOelloK crlemyeT NpeaycMaTpuBaTh ABa XOJKa
(BBIX0Za) : OOWH - IS KAaHaTOB, BTOPOW - IS JIOCTaBKM B KaMmepy 00OpyHOBaHHS H
MaTepUasIOB.

Pa3sMepn! ceueHMs XOAKa Ui JOCTaBKM 00OpYAOBaHHS HEOOXOOMMO ONpEensTh M3
ycnosui 6e30macHOi TpaHCIIOPTUPOBKH Haubolee KpyMHOTo y3/a MK AETald MOXBEMHOM
MalllMHb] WK JIeOeIKH.

Pa3mepbl kaMep MOABEMHBIX MAalMH U NleOeI0K HaIeKUT TPUHUMATE KOHCTPYKTHBHO
C Yy4YeTOM YCTaHOBKH TIpPY30NOABLEMHBIX YCTPOHCTB A/ 0OCIyXKMBaHHSI M pEMOHTa
obopynoBaHus.

B kamepax IIKHBOB AOKHBEI OBITH NMPENYCMOTPEHBI NPOXOIbI MEXAY (PyHIaMeHTaMHu
IIKMBOB M CTEHAMM KaMephI:

C OJIHO¥ CTOPOHBI - AOCTATOUHBIE AN TPAHCIOPTHUPOBKH OOOpYIOBaHHS B KaMepy
ObEMHON MAIIMHBI IPH PEMOHTE WX €€ 3aMeHe, Ho He MeHee 800 MM;

C APYTroii CTOPOHBI - MOHT@XHbIA NpoXox mHpuHOi He MeHee 500 MM.

3.5.5.11. Kamepa noxzeMHoii y6opHOIi

CranuonapHas mnoj3eMHas yOopHasd ycTpauBaeTrcsi B 000cOOJIEGHHOH — Kamepe,
COeIMHEHHOH 3ae3J0M ¢ OTKaTO4YHOH BBIPabOTKOH, M o00OpyAyeTCs acceHU3allMOHHOMN
paroHeTkoH. Hanm BaroHeTtkoit ycrtpamBaercs noMoct ¢ kabuHoH. Bxox B xabuny
NpeayCMaTpHBaAETCs 110 METAUIMYECKOH IECTHHIIE.

Ot 3ae3a kamepa yOOpHOI IOJKHA OTAENATHCS IBYXCTBOPYATOH JBEPBIO C KATUTKOM.

Pa3sMepei KaMephI CllelyeT ONpeaeiaTh KOBCTPYKTHBHO C YYETOM pa3sMellaeMoro B HeH
000pyIoBaHus, a TAKXXe 3a30pOB H NPOX0JI0B B COOTBETCTBHM ¢ TpeboBaHusMu EIIB.

ObocobnenHas BEHTHWIALMS KaMephbl AOMXKHA OCYIIECTBIATBCS 3a CUeT o0uleIaxTHOMH
JENPECCHH YePE3 BEHTHIISILIMOHHBIA BOCCTAIOUMHA MM CKBaXKMHBI, Y OCHOBAaHHS KOTOPBIX

paciojiaractca Kamepa.
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3.5.5.12. KaMeps! Ui IU3ENBHOTO CAMOXO/(HOTO TPAHCIIOPTa

Ilpy Mcnosnb30BaHMKM Ha MOA3EMHBIX paboTax CAMOXOJHOIO AM3EBHOTO TPaHCMOpTa
IIpHM TMIPOEKTUPOBAHMHM TOPHU30HTA CIIEAYET NMpeAyCMaTpUBaTh KaMepbl rapaxa, peMOHTHOMR
MacTEPCKOH M CKJlaZla roproYecMa3oyHbIX MaTepUasos.

BMectumocTh rapaxa momikHa ofecrneudMBaThb CTOSHKY BCEro CIIMCOYHOIO COCTaBa
11apKa 3a HCKJIIOYEHHEM MalliH, HaXOAALUXCS B pEMOHTE.

PeMOHTHYIO MacTepckyro cleayeT mpeaycMarpuBaTh B Clydae  OTCYTCTBHSA
BO3MOXHOCTH JOCTaBKH MallMH Ha NOBEPXHOCTh 0€3 pa300opKH UX Ha OCHOBHBIE Y3IIbI.

JomnyckaeTcs pacnoyioxkeHHe pEMOHTHOH MacTepcKOH B OJHOH BhIpabOTKE C rapaxom
IIpH YCJIOBHH pa3JieNieHHsl WX HeCcropaeMoil CTEHKOH ¢ IPOTHBONOXXapHBIMH IBEPAMH H
HaJIM4YUsl HE3aBUCUMBIX BBIXOJIOB.

Pa3Mepbl kamep rapaka ¥ PEeMOHTHOW MacTepCKO#l cleAyeT ONIpeleNsiTh C y4YeTOM
rabapuToB OOCTYXHBAaEMBIX MalllUH, HEOOXOIUMBIX MIPOXOAOB JUIS NIOAEH MEXy MallMHAMHU
¥ BO3MOXXHOCTH MaHeBpa IIpH Bbe3/ie M BhIe3Jle MalIWHbl, UMEIONIeH HauOONBLIMH paguyc
II0BOPOTA, a TAKXKE C YYETOM YCTPOHCTBa paboUnX MecCT.

Bricoty kaMep HeoOXOAMMO ONpeNensiTh € YYETOM BBICOTHl pa3MellaeMbIX
rpy30T10IbEMHBIX CPEJCTB.

B cnyyae pasjgenbHOro pasMellleHHMs KaMep rapaka M PEMOHTHOHM MacTepcKoH,
paccTOsIHUE MEXAY HUMH JOMXHO ObITh He MeHee 30 M.

ITonzemunie cknaasl 'CM crnenyer pazMelate B 000COOJIEHHBIX KamMepax, UMEKIINX
He MeHee JBYX BBIXOJIOB B BHIPaOOTKH, K KOTOPbIM OHH HPHMBIKAIOT. [Ipu 3TOM, BBIXOABI
JIOJDKHBI pacrnonaraTbcd B Haubosiee ymaleHHBIX [pPYr OT Jpyra dacTsaX KaMepel H
000py10BaThCs MPOTHBOMOXKAPHBIMH N10ACaMH € ABYMsI METANINYECKHMH JBEPSAMHU.

YpoeeHb mnouBbl kamepbl cknaga I'CM  nmomkeH OBITE HHXKE YPOBHS IOYBBI
NPUIETAIONX BhIpabOTOK MM MEpen BbIXOAaMH M3 KaMepsl JAODKHBI OBITh YCTPOEHDI
GeTOHHBIE Basbl. YTriybjeHHe HMIM Bajdbl JOJDKHBI ObITH TaKHMMH, YTOOBI HCKIIIOYAIACh
BO3MOXXHOCTh pacTeKaHHs rOprOYe-CMa30uHbIX MaTepUalioB 3a Npeleibl CKlana, eciid BCs
WHIKOCTh BHITEYET M3 COCYIOB, B KOTOPHIX OHa XpaHWTCA. TONUIMHA Bana AofiXHa OBITH
paBHa ero BbICOTe, HO He MeHee 500 MM.

Cxnang I'CM pomxen pacnonaratecs He Onmxke 100M oT apyrHX myHKTOB
o0cny)XKUBaHU4.

B kamepax rapaxa, peMOHTHOH Mactepckoit u cknaga ['CM cnenyeT npenycMaTpiBaTh

OeTOHHEBIE MOJIBI,
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3.5.6. IIpoTs>keHHbIe TOPU3OHTANBHBIE BBIPabOTKH

["opu3oHTaNbHBIE KAIMTaIbHBIE BEIpaDOTKH M0 HA3HAYCHHIO NENSATCS Ha OTKATOYHBIE U
BEHTUJIALILOHHEIE.

dopMy nonepevyHoro ceueHus BbIpabOTOK cleqyeT BBIOMpaTh B 3aBHCHMOCTH OT HX
Ha3HauYeHHUs, YCTOHYMBOCTU MOPOJ M CpoKa cayXObl. B ycTOHUYMBLIX mopoaax, Kak IpaBuiio,
clenyeT NMPUHHUMATh CBOJAYATy0 (OpMY € BEPTHKaIbHBIMH CT€HaMH, NMPU HEYCTOHUMBBIX
nopojax - MoJKoBOOOpa3’HylO C NPAMBIM CBOJOM, NP HEYCTOHYUBBIX NMOpPOJax C MyYeHHEM
MOYBbI - MOJKOBOOOPA3HYIO ¢ 0OpAaTHBIM CBOAOM, KPYTIIYIO HIIM 3JUIMITHYECKYIO.

Pa3Mepnl monepeyHoro ceyeHUs TOPU3OHTAILHBEIX BBIPAOOTOK Ha MPAMBIX ydacTKax
clefyeT OnpeleNiaTh € y4yeToM rabapUTOB NPHMEHSEMOro NPOXOAYECKOro oOopyloBaHuUS,
MOABMXHOIO COCTaBa, IPUMEHAEMOrO JJis TPaHCHOPTHPOBKHM IIOJIE3HOTO HCKOIAEMOTO,
MaTepUanioB M AN NEPEeBO3KM Jojell, pasMemeHus TpyOONpOBOAOB M DNEKTPUUECKUX
kabeneil, HEOOXOAMMBIX 3a30POB H IPOXOXOB B COOTBeTCTBUHU ¢ TpebGopanusamu EINb, a Taxxke
C YUYETOM IpOIycKa HEOOXOAMMOIro KOJIMUYECTBA BO3yXa CO CKOPOCTBIO, periaMeHTHpYeMOii
EIlb. Tlpu ompeneneHun pa3MepoB IMONEPEYHOro CeueHHUsl BBHIPAaOOTOK Ha 3aKpyIJICHHH,
KpOME TOro, CcleAyeT YYMUThiBaTb IPH JOKOMOTHBHOH OTKaTke BEIHYHHY YIIUPEHHS,
NPHHHMAEMYIO PaBHOM € Hapy»XHOH CTOpOHB! KpHBOH He MeHee 300 M, C BHYTpEHHEH - He
MeHee 100 MM, a pacCTOsHME MEXIy OCSMH DEJbCOBBIX NYyTEH clielyeT YBEJHYHBAThH He
MeHee 4eM Ha 300 MM 11O CpaBHEHHIO C INMPHHON MEXAYMYThS Ha NPSMBIX y4acTKaX.

Ilpy npoeKTHpOBAHUM CONPSDKEHHUH TOPU3OHTAIBHBIX BbIPAOOTOK HEOOXOaUMO
YUHTBHIBATH pa3sMephbl CEYEHHH COMpsraeMbIX BbIpabOOTOK, X B3aHMHOE BIUSHHE, rabapHTHI
MOJBHXHOTO COCTAaBa, THUIIBI CTPENOYHBIX [IEPEBOJOB U YIJIBI OTBETBJICHUN IpH COOIIOIEHUH
He0OXO0AMMBIX IIPOXO/I0B, 3a30POB H YIIHPEHHH.

Beibop THHma M pacyeT napaMeTpOB KpENH BhIpaOOTOK cHedyeT HpOU3BOIMTL B
cooTBeTcTBHH ¢ TpeboBaHusaMu rinassl CHull [1-94-80 “Tloazemuble ropHble BoipaGoOTKH .

B ropu3oHTanpHBIX BbIPaOOTKAaX HEOOXOAMMO mNpelyCMaTpUBaTh BOJOOTIHBHBIE
KaHaBKH OTKPBITOTO MM 3aKpBITOTO TuIa. ['eomerpuyeckue napameTpbl M NpPONYCKHYIO
CHOCOOHOCTh  KAaHAaBOK  CJelyeT OIpPENENATh B  COOTBETCTBHM €  KOHKPETHBIMH
TMIPOreoNOTHYECKUMH yCloBusiMM. KaHaBKK JOMKHBI KpenuThesi OETOHOM HE3aBHCHMO OT

THIIA KpenH BbIpabOTOK.



113

3.6. Cuerembl pa3padoTku

I'maBHbBIM TpeGoBaHMeM IpH pELIEHUH BONPOCOB BbIOOpa CHCTEMBl pa3paboTKH
ABIIIETCA  IpPaBMJBHBIHA W BCECTOPOHHHUH  y4eT  BJIMAHHA  MHOFOYHMCIEHHBIX
TOPHOreOJIOTHYECKUX (AKTOpOB: pasMepsl MO NPOCTHPAHHUIO, MOIIHOCTb, Yrojl HaJeHHs U
rnyOMHa pacnpoCTpaHEHHs PyAHOH 3aleXKH, KpPenocTh, MIOTHOCTb, COAEPIKAHUE TOJIE3HBIX
KOMIIOHEHTOB B pyJi€ ¥ BO BMEUIAIOLIMX NOPoJiax M T.II.

Jna pa3paboTKu MecTOpOXIAECHUH pyl YEpHBIX M LIBETHBIX METAUIOB NPHMEHSIOTCS,
KaK NPaBHIIO, CUCTEMBI Pa3pabOTKH, KOTOPblE PEKOMEHIYIOTCS U 0OOCHOBBIBAIOTCS HAYYHO-
HCCIIEA0BATEIBLCKAMH HHCTHTYTaMH OTPACIIH.

OxoHuaTeNbHBI  BHICOp TEXHOJNOTHHM IOJ3eMHONH pa3paboTKH  MeCTOPOXKIeHHi
JieNaeTcs NPOEKTHBIMY OPraHM3aLUsAMH C YYETOM T'OPHOTEOJIOIMYECKUX YCIOBHH OTpabOTKH
PYAHBIX 3anexei, obecrnedyenrss KOMIJIEKCHOM MeXaHH3allMd TOpHBIX paboT u HauboJee
MOJIHOTO 3KOHOMHYECKU 11€71eCO00pa3sHOCTH H3BJICYEHUS pPYyAbl M3 HEIpP, LIPaKTHYECKOI'o
ONbITa NPUMEHEHUS CHCTEM Ha IIPOEKTUPYEMOM NPEIIPUSITUH.

IIpu 3TOM KOMKHO OBITH JOCTUTHYTO!

obecneuenrie HeoOXOAUMBIX TpeOoBaHMH 0€30MacHOCTHM TpyJa Ha NMPOXOIOYECKHX H
OYHCTHBIX paboTax;

3HAYMTEIBHBIN POCT NPOH3BOAMTENBHOCTH TPYa FOpHOPaboUnX;

COKpaleHne 00beMOB MOArOTOBHTEILHO-HAPE3HEIX PaboT;

CHIKEHHUE ce6ecToNMOCTH 100BIYM PyIbl HO CHCTEME;

BO3MOXHOCTh IIHPOKOIr0 HCIIOJB30BaHUS HAy4HBEIX METOAOB OpraHu3alliM TpyJa H
MIPOU3BO/ICTBA;

MOBBIIICHHE HHTEHCHMBHOCTH TOpHBIX paboT H  [OOCTHXXEHHWE HUX  BBICOKOH
KOHIIEHTpPALIUH;

obecreueHHe YCTOWYHBOH PHTMUYHON paboTHh! 1IaXThI 11O BbIIAYe PY/bI;

NOBBIINIEHHE KYIbLTYphl M KAYECTBEHHOE H3MEHEHHE XapaKTepa Tpyda TOpHOpabodHX.

B cnydae, korza B KOHKDETHBIX TI'OPHOI€OJIOTHYECKHX YCJIOBHSIX BO3MOXXHO
NpAMEHEHHE HECKOJBKHX CUCTEM pa3pabOTKH M IKOHOMHYHOCTh TOTO MJIM HHOTO BapHMaHTa
CHUCTEMBI HeE SBJIFETCH OYEBMIHOH, HeOOXOIMMO BBINOJIHATH TEXHHKO-3KOHOMHYECKOE
CpaBHEHHE PacCMaTpUBAaEMBbIX BAPHAHTOB.

OCHOBHBIMH TIOKA3aTeNSMH NPH BHIOOpE 3KOHOMHYECKM MLENecoOOpa3HOH CHCTEMBI
Ciy’Xar:

CpaBHMTEbHasd IKOHOMUYECKas 3G )eKTUBHOCTD CHCTEM pa3paboTKy;
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MIOTEPH PYAbl U MOJIE3HBIX KOMIIOHEHTOB APH J00bIYE;

CpaBHHTEJIbHAA IPOH3BOIUTEIBHOCTD TPYa;

CTENEHH KOMIIJIEKCHOCTH OCBOECHHMS MECTODOXIEHHS ® ymepba OKpykawoliei
TIPHUPOJIHOM Cpelie MPH BEACHUH TOPHBIX padoT.

TexXHHUKO-IKOHOMHYECKOe CpaBHEHHE BHIOMPAEMBIX CHCTEM pa3paboOTKH LierecoobpasHo
BBINIOJIHATE ¢ nomollblo DBM no maketam npukiagHeix nporpamm “Huartmon™ u “Pyna”,
paspaboranusiM UI'J1 AH KazCCP.

[To npuHATHIM cHcTeMaM pa3paboTKH B [MOSCHUTENBHOM 3aITUCKE IPUBOJNTCS OMHCaHHE
TEXHOJIOTMHM OYMCTHOH BBIEMKH, MPOXOAKH HOATOTOBUTENBHO-HAPE3HBIX BLIPAOOTOK U
MpUMEHAEMOT0 000pYIOBaHMsl U1 BeICHHs TOPHBIX paboT.

[lo kaxaoil cHCTeMe OCYHIECTBIASETCS TMOJACYET OOBEMOB TOpPHBIX paboTr no
cpenHeB3BElIEHHOMY 010Ky ¢ 3amojiHeHHeM Tabnuubl o ¢opme 1. Ceuenue BeIpabOTOK MIpH
3TOM BBIOMpaeTcs B 3aBHCHMOCTH OT IIPUHHMaeMoro oOOpYIOBAHMS M YBSI3BIBAETCA C
THUIIOBBIMH CEYEHHSMH.

Pacnpenencune 3amacoB pyAbl MPOEKTHPYEMOIO 3Taka I10 CHCTEMaM pa3pabOTKH H
BHJaM paboT, mokasaTejy HM3BJIEYEHHS DPYyIbl, IOTEPL M 3aCOPEHMS, CpellHee COAEepKaHHe
MOJIE3HOr0 KOMIIOHEHTa B AOOBITOW TOBapHOW pyle pacCUMTHIBAIOTCA U CBOIATCS B
tabnuunyio bopmy 2.

[To 0o6ocHOBaHHOMY M TIPMHATOMY NPOIEHTY y4YacTHS KaXXIOro BapHaHTa CHCTEMBI
pa3paboTku B obOmiei 1oObide pyaHuka (rpada 2) onpenenstoTcss UTOTOBBIE 3amachkl IO BCEM
cuctemam (rpada 3).

ITo pacuyeTHBIM JaHHBIM TPOLIEHTHOI'O YYacTus BUAOB pabot 3anoimsercs rpada 4 u
ONpeIeIISIFOTCS 3anachl 1o Buaam pabor (rpaga 3).

Konnuecteennsle norepu (rpada 7) pacCUMTBIBAIOTCS OT 3alacoB, MPUHATHIX IIpH
TIPOEKTHPOBAHHH (T€OJIOTHYECKHUX).

[IpoMplinienHble 3amacel (rpada 5) omnpenenstoTcs Kak pa3HOCTh MEXAY 3alacaMu,
TIPUHATHIMM  TIpM  NPOEKTUPOBAHHMM, M  KOJNMYECTBEHHbBIMM  MOTEpAMH. [IpOILEHT
IIPOMBINIIEHHBIX 3anacoB (rpada 6) mpuHHMAETCH OT 3aIlacoB, IPUHATHIX K MPOEKTHPOBAHHIO
COOTBETCTBEHHO 110 BUJAaM paboT H UTOTO IO CHCTeME (CHCTEMaM).

BecoBoe konHuecTBO MpUMeEMIHBaeMbIX N0poJ (rpada 9) onpenensercs:

R= Qmow LR 1, (3.80)
100-R
rae: Qnpov - TPOMBILUIEHHBIE 3AI1ACH, T;

R - pasyboxusanue, %.
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Bcero no6siBaemoit pyasl (rpada 11) onpenensercs kak cyMMa HCTHHHOTO U3BIEUYCHHUS
¥ 3aCOPEHHS 1O BUJaM paboT W UTOraM 110 CHCTEME (CHCTEMaM).
Pacnpenenenne nobwiBacMoil pyabrl B mpolleHTax no Buaam pabor (rpada 12)
pacCHUTHIBAETCS OT UTOTO IO cHCTEME (CHCTEMaM).
Conepxxanue nojesdoro xomnonenta (I1.K.) B no6vrtoii pyne (rpada 16):

0= (100-R%) X Olysc + R% X Qs % (3.81)
100

TAC: O wac - conepkanue I1.K. B Maccuse, % ;

O 3ac - cosiepxanne [1.K. B pasyboxxusaromux nopozax, %.
Conep>xanue LK. B MaccuBe NPHHHUMaETCSI PAaCCUATAHHOE B TE€OJOrMYECKOM 4YacTH

IpoeKTa.
Copepxanne [1.K. B pasyboxuBaoolux Hopomax pacCUYMUTBIBAETCH, HCXONS U3
reoJIOrHYeCKHX JaHHBIX H HHCTPYKUMH MO ONpeAeNeHHo, yYeTy 3KOHOMHUYECKOH OLIEHKE H

HOPMHPOBAHUIO TIOTEPH PYIBL.

Pacnipesienenne cMenHo# A0OBIMYM pyAb! M BbIAAYM MYCTOH MOPOABLI MO CHCTEMAM H

BHJaM paboT pacCUMTHIBAETCS U CBOAMTCS B Tabnuuy mno ¢opme 3.



O6BbeMbI TOPHBIX

aboT 1o CpeiHEeB3BEIICHHOMY OJIOKY

dopma 1

Hawmenosanue

BbIPaOOTOK U BUJBI
pabot

Ceue-

HHUE, M

Hnunaa, M

O6Bem, M°

Bec, T

%

ITo
pyae

[1lo mo- | Bcero

pone

ITo
_pyae

Ilo no-
poae

Bcero

ITo
pyae

ITo no-
pone

Bceero

Tlo
pyae

Ilo mo-
pone

Bcero

1

4 5

7

10

11

12

13

14

1)

[TogrorosurenpvHbie:

rOpPU30HTANIbHBIE
BbIpabOTKH

2)

BEPTHKAJIbHBIE BEI-
paboTKn

HUroro no noaroro-
BUTEJILHBIM

1y

Hapesnrie:

TOPU3OHTAIBHEIE
BLIpabOTKH

2)

BEPTHKaJIbHBIE BBI-
paboTku

HToro nmo Hape3npM

O4ucTHbBIE:

1

nmoaceyka

2)

oTpe3ka

oTOOMKa MaccuBa

HTOro no ouUCTHLIM

Beero no 6noxy




Pacnpenenenue 3aacos sTaxa 1o puAaM paboT ¥ CHCTEMaM pa3paboTKH 110 PYIHHKY

Dopma 2

Haumenosanue cucrem % y4acTHs 3anachl, IpPUHATHIE IIpombllnieHHbIE TMotepn Pazyboxusanne | Beero noGnizaemoit | Buaumoe Conepikanue [0Je3HOro Kauect-
pa3paboOTKK W BHAOB CHCTEMBI B | TIPH NPOEKTHPOBAHHH 3arachl pyneL H3BJIEYe- KOMIIOHEHTa, % BEHHbIE
paGoTht oTpaboTke HHe, % NOTEPH,
3a11acoB 110- %
I pyNHHKa B PyIHOM | B 3acops- | B JOOBI-
THIC.T % THIC.T Y% TBIC.T % THIC.T % THIC.T % % MAcCHBE | HOIHMX | TOH pyne
TIOpOJAX ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Cucrema paspaborki 1
MOArOTOBATENbHEIE
HapesHble

OYHUCTHEIC

Hroro o cucteme [

Cucrema paspabotkn [1
MOJTOTOBHTEbHBIE
Hape3HEble

OYHUCTHBIC

Hroro no cucteme 11

Hroro no cucreme I-11
NOATOTOBHTEIbHbIE
Hape3Hble

OYUCTHEIE

Bcero no cucremam I-11




Pacnpenenenue cMeHHOR N06bMM py/bt NycTOH NOPOKB! NO CHCTEMAM Pa3pabOoTKH B BHAaM paboT

dopma 3

Hanmenosaune cucte- | % ymns ax- | Cmen- Pacnpenenenne cmenHOH no6b1un Pacnpenenye cMEHHOH BblIaUK Cwmen- Pacnpenenenne ropnoi mMaccel o % yuactvd
MBI pa3paboTku Tem paspadoT- | Kas 10- pyap! 0o Buaam pabot TYCTHIX HOPOA Hasl 10 BHAaM paboT CHCTEM paz-
wicventoli | Geiva | ogrotosu- Hapes3Hble ouncTHple | Jlons METBIX [OpoAoT Cwmennas Bbuiaua mycToix | -6b4a | nojroToBH- | napessbie | ouucTHBIe | pad.scmen
O0bMEPYIRl | Py, T TEbHBIE cmeHHOH  J00RTH py/bL Yo [OpoA, TOHH TopHO# TeJbHBIE ! HOH 006t
% TOHH % TouH | % | ToWH | momv- | Hapes | o4MCT- | TOWO- | Hapes- | OuMCT- | peero | maccul, | % TOHH % {toun!| % |Tonu| 4e ropHoii

ToRHTe | e Hble TORTE- | pypje HbiE T MACCH!

TLHLE JiHbLIE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22| 23 24

Cuctema paszpabotky |

FopusonTanbHbie Bbi-
paboTku

BeprukanbHble BbIpa-
BoTku

TTonceuka

Otpeska

Orboitka MacchBa

Beero no cucreme [

Cucrema paspabona II

TopuzoHTalbHbIE BB
paboTku

BeprHKkanbHBIE BhIpa-
60TKH

Ioaceuka

Orpeska

Ot16oifka MaccHBa

Beero no cucteme [1

Beero no cuctemam 1-11

Topu3oHTaNbHEIE BbI-
paboTKH

Beprukanbhble Bbipa-
Gotkn

TMoaceuxa

Ortpeska

Orboiika MaccHBa

Boeero no cucremam I-11
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Tlo nmpuHATOMY NPOLEHTY y4acTHA KaKIOTO BapHaHTa CHCTEMBI pa3paboTKH U ToJ0BO
noObIuM onpenenseTcs CMeHHas nqo0bva pyas! (rpada 3).

ITo pacueTHBIM JaHHBIM MPOLEHTHOIO Y4acTHs BHAOB pabot (dopma 1), 3anonusrorcs
rpadsi 4, 6, 10, 11, 12 u onpenensaotcs 06BEMBI CMEHHOM H0GBIYM TOBAPHOH Pyl K BHIOAYH
nycThix nopox (rpadsl 5, 7, 9, 13, 14, 15, 16).

Huxe npuBoadTcs  OCHOBHBIE  METOAMYECKHE  NPHHUMIBL  [POECKTHPOBAHHUSA
KOHCTPYKTHMBHBIX IIapaMeTpOB CHCTEM pa3paboTku, Hambosiee pacrnpoCTpaHEHHBIX IpH

JIOOBIUE PYJl YEPHBIX M IBETHLIX METAJLJIOB.

KamepHno-cTon6oBas cucrema pa3paboTku

Ilpy mageduw pyaHOTo Tena NoA yriloM He Gonee 8° xamepn pacmonaraTh 1o
NPOCTHPAHUIO K N0 BOCCTAHHIO, IIPH TIAJICHHH PYAHOro TeNa 1ox yrioM 8° - 1o npocTHPaHHIo
HJIM THaroHaJbHO, O0ecneunBas oAbeM MOYBbI KaMepHl MO YriioM He Gonee 8°.

IIpu MowHOCTH pyZHOTO Tena 10 8 M NPOU3BOIUTE OJJHOCIIONHYIO BHIEMKY KaMmep, NpH
60JIbIIIEH MOIITHOCTH - ABYX U TPEXCIOHHYIO ¢ onepexxeHHeM paboT Ha BEpXHeM cioe Ha 15-
20 M 110 OTHOIIEHHIO K HUXKHEMY.

TexHUKO-32KOHOMHYECKHE TOKa3aTeJH NMPOEKTUPYEMO KaMepHO-CTOJIOOBOH CHCTEMBI

pa3paboTK# He JOJKHBI CYIIECTBEHHO OTAHYATHCS OT IPUBEICHHBIX B Tabi. 3.4.

Tabnuua 3.4
TexHUKO-9KOHOMHYECKYIE I0KA3aTeNH KaMepHO-CTON00BOMH
CHUCTEMBI pa3paboTKH
Iloxazarenn MoIIHOCTH pyIHOTO TENa, M

Jlo 4 4-6 6-8 8-18
Y nensHbIf 00bEM DOATOTOBHTEIBHO- ﬁ 15u
Hape3HbIX paboT, M3/qen.-CMeHy 45-35 35-25 25-15 MeHee
[Tpon3BoauTENBEHOCTD TpYAa pabouero
110 CHCTEME, M’/4en.-CMeHY 10-15 15-20 15-20 20-30

CucreMa pa3paboTKH ¢ JOCTaBKOM pyIb! CHIIOH B3phIBa

Jlns OypeHHs CKBa)XMH, BBINyCKa pyzbl, JOCTaBKH €€ K pyNoOCIyCcKaMm Hnu COOpPHBIM

IIYHKTaM, JJid 3a4YHCTKH TIIOUBBl KaMep OT OCTaTKOB 0TOUTON Pyasl, HOpPOXOAKH
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NOATOTOBUTE/ILHO-HAPE3HbIX BbIpa0OTOK, a TakKe Ul MEXaHM3alHMH BCIIOMOraTeNbHBIX
paboT nmpUMeHseTCs, KaK IIPaBHIIO, CAMOXOIHOE 000pYI0BaHUE.

ITorpy3o4no-10CTaBOYHOE 00OPYNOBaHHE AOJKHO ObITh OOecriedeHO OTOMTOH pynoM
HE MeHEE YeM Ha JIB€ CMEHBI paboTBhl.

TeXHUKO-3KOHOMHYECKHE TIOKa3aTeNH MPOCKTHPYEMOH CHCTEMBI pa3paboTKH C

JIOCTaBKOM PYAE! cHIOH B3phIBA HE JOJKHBI CYIIECTBCHHO OTIMYaThCA OT NPHUBCACHHBIX

HHDKE:
Y nespHblH 06beM OATOTOBUTEIBHO-HApE3HBIX padoT, M*/1000 T 30-70
V nensuslii pacxon BB Ha 0T60#KY , KI/T 0,4-1,2
[TpousBoauTebHOCTE TpyAa pabodero no CUCTEME, M3/qen.—cmeﬂy 15-35

Cucremsl pa3pa60TKH MOAATAXHBIX IUTPEKOB H STAXXHO-KaMepHast

BoicoTy momdTaxkeil npu mnox3TaxHod orboiike npuHumarh He 6onee 20 M. Ilpu
MOILIHOCTH 3allexxd a0 20 M kaMepbl, KaK MNpaBUJIO, pacnosaraTh Mo NnpocTupaHuio. [lpu
MOIIHOCTH 3aJiexky cBhille 20 M Kamephbl cleflyeT pacroJyiaraTb BKpeCT MPOCTUpPaHHUS M HX
JJIMHA JI0OJDKHA ObITh OrpaHMYeHa MOIIHOCTBIO pPYAHOTO Tena. PasMepbl JIOMYyCTHMBIX
oOHaXeHU# pybl 1 BMELAIOMMX MOPOJ CJELYET ONPEAENATE 10 pe3ybTaTaM HCCIIeNOBaHUI
HJIM 110 aHAJIOTHH.

TexHUKO-IKOHOMHYECKHE  [0KA3aTeNd  IPOEKTHPYEMBIX  CHCTEM  pa3pabOTKH
NOA3TAXHBIX IITPEKOB M 3TAXHO-KAMEPHOH HE JOJDKHBI CYLIECTBEHHO OTJIHYaThCs OT
[puBEJEHHBIX B Tab. 3.5.

Tabnuua 3.5
TexHUKO-2KOHOMHUYECKHE NI0Ka3aTel CUCTEM pa3paboTKH

MOA3TAXHBIX LITPEKOB U Z-)Ta)i(HO-KaMepHOﬁ

[Tokasarenu Cucrema pa3paboTku

NOJ3TaXKHbIE IITPEKH (OPTHI) | 3TAXKHO-KaMepHas

V nenLuelii 06heM NOArOTOBHTELHO-

Hape3HbIX pabor, M*/1000 T 20-90 30-35

IIpousBoaHTENLHOCTH TPYAa paboyero

1O CHCTEME, M /4el1.CMEHY 10-30 20-35
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Cucrems! pa3pabOTKK ¢ MarasuHHPOBaHHEM DPY/[Ibl

B 3aBHCHMOCTM OT TOpPHO-T€ONOTHYECKUX YC/IOBHH CIEAYET 1O BO3MOXKHOCTH
NPUMEHATL BapHaHTBl CUCTEM, HCKIIIOUAIOUIME HEOoOXOAUMOCTh mpebblBaHMs JNOAEH B
IIPOCTPaHCTBE, B TOM YHUCTIE:

C Mara3MHUpOBAHUEM pyAbl, OTOMBaeMoil riIyOOKHMMM CKBa)XXKMHaMM H3 (JIaHTOBBIX
BOCCTAIOIIKX;

C MarasuHNpOBaHHEM pyjibl, OTOHBaEMON KOPOTKUMM CKBa)XHHAMHU M3 CONHIKEHHBIX
BOCCTAOLIMX (C UCNOJIb30BaHHEM MEXAHHU3UPOBAHHBIX KOMIIEKCOB).

ITapameTpsl ouHuCcTHOrO 6/10Ka HE JOJIKHBI CYIIECTBEHHO OTIMYATHCH OT NMPHBEICHHBIX
HU3Ke:

BbicoTa Onoka (3taxa) -40-50 m;

ArHa Groka - 50-60 Mm;

mupuHa 610Ka (kaMepsl) paBHa MOUTHOCTH PYAHOIO Tesa, HO He MeHee | M;

paccTosHHMe Mexay OypoBbBIMM BOCCTAIOIIMMU TIpH BapMaHTE CHCTEMbl pa3paboTKH ¢
oTOOMKOHN pynbl rMyOOKHMH CKBaXXHHaMHU 14-16 M (IpH yCNOBUHM BBIAEPKAHHOH MOLIHOCTH
PYAHOTO TeNa Kak 10 NPOCTUPAHHIO, TaK U [0 BOCCTAaHUIO - 10 20 M);

UIMPHHA MEXIYKaMepPHBIX LIEIMKOB (MPH MOIIHOCTU pyAHOro Tena bonee 3 M) - 6-
10 M, npy MOLIHOCTH PYAHBIX TEJl MEHEE 3 M MEXyKaMepHbIE LIEJIMKE MOKHO HE COCTaBJISATh,
HX pOJIb BBIIOJIHSIIOT 3aKperUieHHbIE CIUIOUIHON BEHIIOBOH Kpenbio OJIOKOBbIE BOCCTAIOIIHE.

IlppHuMaeMble B TPOEKTE TEXHUKO-3KOHOMHYECKHE IIOKa3aTeJIM CHCTEMBI C
Mara3duHUpOBaHUEM PYyIbl HE JODKHBI CYLIECTBEHHO OTJIHYATHCS OT NPUBEICHHBIX HUXKE:

yZenbHbIH 06beM NOArOTOBUTEILHO-HAPE3HBIX paboT, M>/1000 T 30-100;

yaenbHbIi pacxox BB Ha o1boliky, Kr/M 1,2-1,9;

[IPOU3BOJUTENILHOCTE TpyAa pabouero no cucteMe

npu 0TOOIKe, M /4en.cMeHy:

MEJIKOIITYPOBOH 4-6,5;
rnyOOKHMH CKBaXKHHaMH 9-12;

CpenHss MPOU3BOANTENBHOCTL OJI0Ka, THIC. T/MEC. 6-7.
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Cucrema pa3pabOoTKH ¢ 3aK1aakoi BEIpabOTaHHOTO MPOCTPAHCTBA.

O0uiKe noJ0XKEeHHS

[TapaMeTpsl BBIEMOYHOTO y4yacTKa ONPEAENAOTCS B INPOEKTE, HCXOOd U3
TEXHOJIOTHYECKHUX CO0OpaXkeHWH, BO3MOXKHOCTH HanbOonee 3QQeKTHBHOIO MCNOJIb30BaHUA
caMoXxoAHoro 0bopyaoBanus U TpeboBaHUN 0€30M1aCHOCTH BEIECHHUS TOPHBIX padoT.

HopMaTuBHYIO NPOYHOCTH 3aKJIaIKH OMNpEJeNsiTh B 3aBUCHMOCTH OT (HU3HKO-
MEXaHMYECKUX CBOMCTB pPyA M BMEUIAIOMIMX MOPOJ, [1apaMeTpoB HCKYCCTBEHHBIX OIOp H
KOHCTPYKTMBHBIX  3JIEMEHTOB  OYHMCTHBIX KaMep [0  DEKOMEHJalMAM  Hay4Ho-
HCCIIENOBATENBCKUX HHCTUTYTOB.

Jns ympoleHus cXeM MNOArOTOBKH, YJIYYIUEHMsS YCIOBUH BEHTHISLUM M pEIICHHS
JPYTHX TEXHOJOTHYECKUX 3a/lauy PEKOMEHJZyeTcs cO3/4aBaTh B TBepelouleil 3aknaaxe (B
MOMEHT €€ HaxO0XXJICHHS B >KUAKOH ¢aze) KaHaibl U BBIpaOOTKU C NMOMOIIBIO MEPEHOCHBIX
onanybok (I10).

CucreMa ropM30HTAJIBHBIX CJIOEB C TBEPACIOLIEH 3aKy1aIKoi

a) BapuaHnT ¢ BOCXOASAIIUM ITOPANKOM BBIEMKH CIIOEB:

[HIupuHYy CN0S MPHHUMATH B 32aBUCHMOCTH OT YCTOMUHUBOCTH Py, MPOUYHOCTH 3aKIAIKH
M TUIIA IPUMEHSEMOT0 000pyA0BaHH4.

Tonmuua orbuBaeMoro cios omnpenensieTcsi THIOM OypOBBIX MalIMH, AOIycKaeMas
BBICOTAa HE3AJ0XEHHOrO IPOCTPAHCTBA - YCTOHMYHMBOCTBIO PYIAHOHM CTEHKM OYHMCTHOH
BbIpaboTKH, a TakXe TUIIOM o0opyAoBaHHUs Ans OypeHus, 6€30acHOTO OCMOTpa, KperneHus
H cOOpKU KpOBNHM WU CTEHOK, HO OHU HE€ JOJLKHBI MPEBBIIATh BEJTMYHMH, YKa3aHHBIX B § 2.7
“UucTpyKkuuy no 06e30nacHOMY INPHMEHEHHIO CaMOXOJHOro OOOPYIOBaHHSA B IMOA3EMHBIX
pyAHuKax’’.

Jnuny 0j10Ka NPUHUMATH B NpeJiesiaX YABOCHHOH ONTUMAabHON JJIMHBI JOCTABKH PYIbl
Ha cioe. Ilpu ckpenepHoll O0OCTaBKE MaKCHMAJIbHYIO JUIMHY CKpElepOBAaHUS MPUHUMATHh
paBHOH 30 M.

[Ipn npruMeHeHuu TBepAewlleH 3akNalKhd pyAHOe Telno cleAyeT paspadarviBaTth 6e3
OCTaBNICHHS MEX1yOJIOKOBBIX LIEJIUKOB.

HopMaTHBHY10 NpOYHOCTH TBEPACIOUIEH 3aknagkd B TOYBE OYHCTHOH BbIpabOTKH
onpeneNATh U3 ycloBuil paboThl Ha HeH camoxoaHoro obopynoBanud. Jns koBwoBkix [1TM
MPOYHOCTL BEPXHEro cJIos 3ak/aJo4yHoro Maccupa Ha riyouny 0,5M npu NPOYHOCTH

ocTanbHON 4acTH 3akinanounoro maccusa 0,3-0,5 MIla npunumare cnenyronyo:
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rpy3sonoabeMHocTs ITTM, T 3 8 12

HOPMATHBHYIO NIPOYHOCTH MouBel, MIla 0,7 1,0 1,5.

Ilpn BricOTE BEPTHKATLHBIX O0OHAXKEHUHH 210 7 M HOPMATHBHYIO TIPOYHOCTDb 3aK/IaJKH B
oOHaxxeHun npuHuMats 0,7 Ml1a.

Jng ynyqimienus IpeHaxa BOIBI IPH THAPaBIMYECKON M TBEPAEIOIIEH 3aKIankax moyse

CIIOS CNIeMyeT MPUIaBaTh YKIIOH He MeHee 1-2°.

0) BapuaHT ¢ HUCXOIAIIUM MOPSIKOM BBIEMKH CIOEB!

BericoTy cnos npHHEMAaTh ¢ y4€TOM riapaMeTpoB OypoBbIX H KpOBJI€OOOPOYHBIX MAILUH
M YCTOHYMBOCTH CTEHOK OYHCTHOM BBIPaOOTKH.

IIpu pa3paboTke yyacTKoB cO ¢1abbIMM PyJlaMH H Y TEKTOHHYECKHX HapyILLeHUi ¢ ApKO
BBIPAXXEHHOU 30HOH ApOOJIEHHS U PacloONOXEHHEM OUYHCTHBIX BHIPAOOTOK MapasuieNbHO WM
nox yrinoM Meree 30° K JIMHMM NPOCTHPAHHUS TUIOCKOCTH HAPYIIEHHs BHICOTY CJIOS CIIEAYET
npuHNMaTe He Oosiee 4 M. 11IUpHHY OYHCTHBIX BBIpabOTOK OINpEAENATbh B BEPXHEM CllO€
HapyILIeHHOCTLIO MOPOJ KPOBIH, B HHXXHHX CHNOSX - HOPMaTHBHOM NPOYHOCTHIO U
CTPYKTYpO# TBepIEIOLIEH 3aKIalKH.

HopmaTuBHY10 IPOYHOCTh 3aKJIaJJIOYHOTO MacCHBa B CMEXXHOH 3aXOIKE Ha MOMEHT ee
obHaxxeHus npunuMath paBHoil 1 Mlla, B kpoBine BripabOTKM IpH 1IMpHHE BBHIPAaOOTKH HE
6onee 6 M - 4 MIla, npu miupune Boipaborku 6-8 M - § Mlla.

TonumuHa MOHOJUTHOIO €J0s 3aKJIaJK¥ B KpoBJi€ BBIPAaOOTKH MpU IUMpPHHE He Ooisee
6 M noimxHa ObITh HE MeHee | M, a npy MpuHe 6-8 M - 1,2 M. [Ipu MourHOoCTH pyaHOro Tena
He Oonee 8 M BbIeMKYy ClOsS JONYCKaeTcsi OCYLIECTBIATh CIUIOWHBIM 3a00oeM 110
NPOCTUPaHHIO, TIpH OONbLICH MOMIHOCTH - 3aXOAKaMM BBICOTOH Takxe He Oonee 8 m. Ilpm
3TOM 3aXOJKHU MO>KHO oTpabarhiBaTh NOCIEI0BAaTENbHO MO0 Yepe3 OOHY.

OnepexeHde OYHCTHBIX paboT B JBYX CMEXHBIX [O BBICOTE CJIOSX IIPHHHMATh B
npeenax 8 M. Pa3HOCTH OTMETOK MNOYBHI COCEAHMX 3aXOAOK, N0ApabaTeIBacMBIX B
NoCNeACTBUH OJHOH 3aX0JKOH HHMIKeJe)Kalero cios, He 10JKHa nperbiuath + 0,4 M.

Jns nosHOTHl 3aKJaAKH BbIpaOOTAHHOTO NPOCTPAHCTBA OYUCTHBIM BBIpAaOOTKaM

Heo0X0IHUMO NnpHuaaBaTh YKJIOH HC MCHEE yTIJla paCTEKaHUs 3aKJIaJJOYHOH CMECH.
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KamepHble cHCTEMBI pa3paboTKH ¢ TBEPAECIOLIEH 3aKIa KO

BrieMky pyzael IpH KaMepHO-IENMKOBOM cHCTeMe pa3paboTKM ¢ 3aK/IafKo# ciexyeT
POBOAMTL €3 3axoda Jojedl B OYMCTHOE MNpocTpaHcTBO. lIpu 3TOM BBIEMKY Kamep H

LICJIHKOB B 3aBUCHMOCTH OT YIJia NMagCHHUA 3aJI€KH CICAYCT OCYLICCTBIIATH OJHOH U3 CHUCTEM:

TIOJIOTHE 3aJIEXKHM - CHCTEMO# MOJAITAXHBIX IUTPEKOB;
HAKJIOHHBIE 3aJIE€XKH - CHCTEMO# C JJOCTABKOH pYJbI CHJIOHN B3phIBa;
KpYTOMaaloume 3aJIe)XH - CHCTEMOH NMOJ3TAXHBIX LITPEKOB (OPTOB).

CuctemMa noa3TaXHOro oOpymeHus

CHCTEMY MOAITAKHOTO OOPYUIEHHS MOXXHO NPMMEHSATh B BapHaHTaX € IJIOIIAAHBIM H
TOPLIEBLIM BBINYCKaMH pyabl. B mepBoM ciydae M3 JOCTaBOYHBIX BHIPAaOOTOK MPOXOIAT
MOTPY304YHBIE 3ae3/Ibl M INPOU3BOAAT MAacCCOBYKO OTOOHKY pyabl B OJIOKe, BO BTOPOM -
MAaCCOBYIO HJIH MOCITONHYIO OTOOHKY pYbI.

OcHOBHbIE NapaMeTPhbl CUCTEMBI pa3paboTku:

nnuHa 6noxa - 110 100 M,
BbICOTa OjtoKa - 1o 100 M,
BBICOTA MOAITAXKA -10-20 M,

IIHMpHHA OJ10Ka IO MOILHOCTH PYJHOI0 Tefa - HE MeHee 35 M.

CHCTEMY MONITaXXHOro OOpPYLIEHHS C TOPUEBBIM IIOCIOHHBIM BBIIYCKOM pyIbl H
MCI0JIb30BAHHEM CaMOXOJHOr0o 000pyAOBaHKs NPUMEHATD B IByX BapHaHTaX: C OCTABICHUEM
uiu 6€3 0CTaBlIeHUs! BPEMEHHOIO KO3BIpbKa Hajl JOCTaBOYHBIMHU BhIpabOTKaMH.

Ilpn ocraBieHMH KO3bIpbKa OCHOBHBIE 3alachl MOAdTa)ca, HaxoJflUecs Haj
KO3BIPbKOM M OTOMBAaeMBbIE B NIEPBYIO OYEpElb, MOXKHO 00ypHBaTh U3 OypoBOH BEIPaOOTKH,
pacrnog0KeHHOH! Bblllie TOPU30HTA JOCTABKAMHM, H M3 MOrpy304HO-JOCTABOYHOH BBIPAOOTKH.
B mocnennem cnyyae Ko3eIpeK 00pa3yeTcs B Pe3yJibTaTe HEAO3APSKEHUS CKBAXKHH.

JocTtaBounble BbIpabOTKM pacriojiararh B 3ajexax MOLIHOCTBIO Oonee 35 M BKpecT
NpOCTHPAHHA, INPH MEHBbIIEH MOIIHOCTH - M0 MPOCTHPAHWID MJIM [JHAarOHAIBHO K
HPOCTHPaAHHIO, €CJIM HET OrPaHMYEHHH M0 YCTORYHMBOCTH Py M NIOPOA.

Jna noselueHus ycTORYMBOCTH JHUIIA OJI0Ka TOPLEBOH BBIMTYCK MOXHO MPOU3BOAHTH
yepe3 OKHa B MOTOJIOYHHE JOCTABOYHOH BBIPAOOTKH, KOTOPbIE CO3AAI0T I10C/IE0BATEILHO 110
Mepe BBINMYCKa pynabl. B 3ToMm ciiyyae CTOpOHY KBajpaTa OKHa clielyeT NpHHHMaTh paBHOMH

HIHPUHE BBIP aboTku.
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Jlo Havana o4MCTHBEIX paGoT HEOOXOAMMO IPOKHTH:

HAKJIOHHBIA CBE3J IS CaMOXOJHOro oOOpyl0BaHMsA, KOTOPbIH MOXET HMETH
NPSAMOJIMHEHHYIO 3UI3aroo0pasHyro Tpaccy;

N0A3TaXKHbIe OYPOBBIE U IOCTABOYHBIE BHIPaOOTKH, BOCCTAIOMIHNE (PYAOCITYCKH);

KaMepbl COMPSHKEHHUS PYNOCIYCKOB C NOA3TaXKHBIMH BbIpabOTKaMH;

BCHTUJISLIMOHHBIE BEIPAOOTKH (IIPH HEOOXOAUMOCTH).
TexHHUKO-3KOHOMHYECKHE T10Ka3aTeNU NMPOEKTHPYEMON CHCTEMbl pa3pabOTKH MOAITAKHOIO

06pyIlICHPISI HC NOJIXKHBI CYIIECTBCHHO OTJIHYATHCA OT INIPHBCACHHBIX HHXE!

VY aenpHbI 06BEM NOATOTOBUTEIBHO-HAPE3HBIX paboT, M>/1000 T 30-90
VY nenbHblii pacxon BB Ha oT6oiiky, Kr/™® 1,2-1,3
Cpennsist NpoU3BOAUTEIFHOCTE OJI0KA, THIC.T/MeC. 15-50
TTpOM3BOHMTENHHOCTE TPYa paGouero Mo CHCTEME, M /4e.cM 10-30

Cucrema 3Ta)KHOro OOpyLIEHHS

Cucremy NpUMEHSITh NIPH HECNIEXKUBAIOUIEHCS M HecaMOBO3ropaloliei pyne.

[Tpu pa3paboTke HEYCTOMYMBBIX W TPEMIMHOBATHIX PYIHBIX TeJ CleAyeT IPHUHHAMATh
OIHOCTAUHHYIO BBIEMKY.

[Ipu aByxcTaauviiHON BBIEMKE OYEpEAHOCTH U CPOKM pa3pabOTKH 3amacoB B JTaxe
JOJDKHBI MCK/IIOYATh HAaKallJMBaHHE 3allacoB pyJbl B LENHKAX M KOHCEPBALMIO PYIHBIX
mwiomage.

OO6pyuieHne NENHKOB M MAaTOJIOYMH B OJIOKaX Ha KOMIIEHCAIIMOHHBIE KaMephl
NpeycCMaTpruBaTh B OJUH [IPHEM.

Ob6BeM KOMIIEHCAMOHHBIX KaMep J0JDKeH obecrieunBaTh KO3 (UIMEHT pa3phIXJieHUs
pyasl nocyie otboliku He MeHee 1,15. PasMepsl kamep IUIsi BHOBb CTpPOSLIErocs pyJHHKa
NPHHUMATH [10 aHAJI0raM HJIM pe3yJibTaTaM HCCIIeJOBaHUMH.

Pa3meps! 6J10KOB B IJ1aHE BRIOUPATH C Y4€TOM FOPHOTEXHUYECKHX YCIOBHH Tak, YTOOBI
npu  3p¢deKTHBHOM HCNONB30BaHMM MpPHHATOrO obopyaoBaHHs Obulo  obecrieyeHO
IIaHOMEPHOE O0pyllieHHe HANeTaloUIMX MOPoI.

JIns pa3paboTKH MOLIHBIX, a TakXe KpYyTOMajarolHX 3ajlexed 000 MOIIHOCTH
IIPUHHMaTh MAKCUMaJIBHO BO3MOXHYIO B KOHKPETHBIX YCIIOBHAX BBICOTY OJIOKa.

Ilpu nmoarotoBke OJIOKOB ¥ mnaHenel K OYMCTHOHM BbleMKe HeOOXOAMMO NPOXOIMTH
HaKJIOHHBIH ¢Bbe3n  (OJIOKOBBIM, YYacTKOBBIH) JUId  NEPEABHXKEHHS  CaMOXOAHOIO

o0opyoBaHuS.
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Beicoty mogsTaxka (UpH oOypHMBaHMM M3 NOAITAXKHBIX BbIpaOOTOK) NPUHMMAaTh B
npenenax 12 - 40 M. MeHnbuHe 3Ha4€HHS COOTBETCTBYIOT IIPHMEHEHHIO CKBAKMH MEHBUIETO
ZMaMeTpa M MeHbIIeH MOIIHOCTH PYJAHOro Tena, 00JblINE 3HAYEHHS - IPUMEHEHHIO CKBAXHH
YBEJIMUEHHOTO JuaMeTpa U 0OTpaboTKe MOIIIHBIX 3aJieXei.

[TapameTps! OypOB3pBIBHBEIX pabOT mpemycMaTpuBaTh TaKUMH, YTOOBI obecrednBanach
HeoO0X0auMast KyCKOBAaTOCTh Py/Jbl C MUHMMAIBHBIM BBIXOJ0M Herabapura.

Cnoco6 noAroToBkH AHUINA (AOCTaBOYHBIE BBHIPAOOTKH € BOPOHKaMH M3 JIyU€K;
TpaHlleifHasg MoJceuka ¢ BbIPaOOTKAaMM BBITYCKa M JOCTaBKH; OeclieJIMKOBOE JHHILE C
TOPLIEBBIM BBIMYCKOM) BBIOMpaTh € Y4€TOM YCTOHMYHMBOCTH DYA W MPHHATOro 3aboHHOrO
000pynOBaHHs.

B nensx cHUXeHHS NOTEPh M Pa3zyOoKHUBaHUs NIPeIyCMaTpUBATh:

MakCHMallbHO BO3MOXXHYIO BBICOTY OJIOKa;

TpaHllefHoe uin 6eCleNHKOBOE THHIIIE,

MaKCHMaIbHBII 0OBbEM BbINTYCKAa YMCTOH pyIbl U3 OJI0OKA IPH ABYXCTaAUIHON BhIEMKE.

TeXHHKO-OKOHOMHYECKHE TOKA3aTEIN CUCTEMBI ITaAXKHOIO OOpYLIEHUA, IPUHUMAEMbIE

B IIPOCKTE, HE JOJI2KHBI CYIIECTBEHHO OTIIHYATECA OT NIPUBEACHHBIX B tabnune 3.6.

Tabnuua 3.6

TexXHHKO0-IKOHOMHYEeCKHEe MOKA3ATeJH CHCTEMBI 3TAXKHOI0 oﬁpymemm

IlokasaTtenu BapuanTe! cuctemel pazpabotiu ¢ oTOOHKOH pyabl

B 3aXXHMC Ha KOMIIEHCAUHOHHbIC KaMCPbI

VY nenbubin 00BbEM MOATOTOBUTEILHO-

HapesHbIX pabot, M*/1000 T 24 - 75% 36-100™
ITpou3BOAMTENBLHOCTE TPyaa pabo-4ero

110 CHCTEME, M°/4ell. CMeHY | 20 - 45 15-40
[Ipon3BoauTENEHOCTH OJI0KA,

TBIC.T/MeC. 15-20

X) MEHbILIE 3HaYCHUS COOTBETCTBYIOT OTPabOTKE MOLIHBIX 3aexeil MpH GoNbIION BBICOTE

ITaxXa.
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3.7. [loaroToBHTEILHO-HAPE3HbIE PAGOTHI

3.7.1. Obmue nonoxeuus

Ilpy npoexkTHpOBaHMH MOArOTOBHTENLHO-HAPE3HBIX paboT pellaloTcs CleAYIoIHe
OCHOBHBIE 3aJa4H:

orpeaesnenye ob6beMa paboT 10 IPOXOIKE;

000CHOBaHHE IPUHUMAEMBIX BUAOB H 0ObEMOB KpEMJIEHUS TOPHBIX BEIPabOTOK;

BBIOOP TEXHOJIOTHYECKON CXeMBbl IPOXOJKHU BhIPabOTOK;

000CHOBaHHE IIPHHATHIX CKOPOCTEH MPOBENEeHUs BEIPAaOOTOK pa3IMyHOro Ha3HAYCHHUS,

onpeneseHHe NOTpeOHOro KoNMYecTRa 000py10BaAHUS;

olpelesIeHHE pacxola MaTepHaJIoB;

obocHOBaHHE HCO6XOI[HMLIX WITATOB TPYAALIUXCS.

3.7.2. O6bem paboT 1o NpOX0oaKe NOArOTOBUTENLHO-HAPE3HBIX BHIPAOOTOK

YuuTeIBasg, YTO CeOECTOMMOCTh NPOXOAYECKHX pPabOT OTHOCHTEIBHO BBICOKA H
COCTaBIIAET 3HAYUTENBHYIO YacTh B 3aTpaTax Ha JOOBIYY €JHMHMIIBI [I0JIE3HOIO HCKOIIAeMOro,
X 00bEM JOJDKEH OIpeleNAThCS KaK MOXKHO Ooliee TmarenbHO M obocHOBaHHO. B Havane
JaHHOTO pasjiesia HeOOXOAMMO IPHBECTH XapaKTEPUCTHKY BCEX NPOEKTHPYEMBIX BBIPaOOTOK
C yKa3aHHEM HX 3Ha4eHus 1 000CHOBAHHMEM IIPUHMMAEMOro cedeHHs B cBeTy. Kak mpasuio,
nocieaHee ONpelenseTcs NpHMeHsSeMbIM O00OpYIOBaHHEM: IPOXOAYECKHM, OYHCTHBIM HIIH
TpaHCNOpPTHEIM. Ha OCHOBaHMM MOTOPU3OHTHBIX IUIAHOB M YepTexeH cucreM paspaboTku
onpesensercd obumi 06beM NMOATOTOBUTENBHEIX paboT H 0OBEMBI PYABl U MyCTOH MOPOJBI
Npd  TPOXOAKE  IOATOTOBHTENBHO-HApe3HBIX  BbIpabOTOK.  Pe3ynbraThl  MoACYETOB
duxcupytorcs B Tabnune no ¢opme 3, koropas mnomelieHa B pasjene “CHcTeMBl
pa3paboTKH”.

3axaHuMBaeTCs pa3fesl ONHMCAHMEM IPOEKTHOH CXEMBI JOCTABKH NYCTOH NOpPOJBI H

PYJbl H3 HOATOTOBUTEIBHO-HAPE3HEIX paboT 10 NOA3eMHBIM BBIpabOTKaM.

3.7.3. Kpennenue ropHbix BoIpabOTOK

Onpenenenne HeOOXOMUMOCTH KpETJICHUS TOPHBIX BhIpaOOTOK M BBIGOp THIIA KpETiH,

KaK mpaBWJIO, JOJIKHBI OCYWIECTBIATHCA Ha baze PE3YABTATOB HAy4YHO-HCCIICAOBATCIBLCKUX
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paboT B 00sacTH M3YHEHHUsS BO3MOXHBIX (JOpPM M XapakTepa NPOSBJICHHUS FOPHOTO JABJIECHHUS.
HayuHo-uccnenosarenbckue paboThI JIOJIKHBI CBOEBPEMEHHO 3aKa3bIBATHCS
COOTBETCTBYIOIIMM HMHCTHTYTaM M HMETh CBOEH UENbK0 BbIAYY pEKOMEHJAUMH 1o
ONTUMAaJbHBIM BHAaM M OOBbEMaM KpEIUIEHHS Da3/IMYHBIX BBIPaOOTOK INPUMEHUTEIBHO K
KOHKPETHBIM FTOPHOTEXHHYECKUM YCIOBHSIM MPOEKTUPYEMOrO NPE AN PUITHS.

B cnyuae OTCYTCTBHMS peKOMeHJAMH HayyHO-HCCIEXOBATENBCKUX HHCTHUTYTOB
JIOTIYCKaeTCs B TMPOEKTE INPHHHMMAaTh pemeHus Mo oOveMy KperuleHHss W TUIaM Kperu
BLIpAaOOTOK Ha OCHOBE HMEIOLIErocs OMbITa MOJAAEpXaHUS I'OPHBIX BHIpaOOTOK HAa JTAHHOM
NPEeANpUSTHH M, KaK HCKIIOUEHHE, Ha aHAJOTMYHOM 10 TOPHOTEXHHUYECKHM YCIOBMSIM
IpeAIPUATHH OTPaCIIH.

Pacnpenenenne BUIOB Kpenu H 00OCHOBaHME MX THUIOB IpeiaraeTcs NPUBOAMUTL B
npoekte B Tabnuie no ¢popme 4. B rpaduueckoit yacTu npoekra (Ha CTagUM NMPOEKTa UM
pabouero npoekTa) NPHUBOJATCA CEUYEHHS 3aKPEIUIIEMBIX [10ArOTOBUTEILHO-HAPE3HbIX
BBIpAabOTOK, compspkeHHH (B ciaydae HeOOXOIMMOCTH) TOPU3OHTAIbHBIX, HAKJIOHHBIX H

BEPTHKAJIBHBIX Bpra60TOK Ha rOpH30HTax CKPENEPOBAHUS, TPOXOYCHHA H Ha IMOA3TaXax.

3.7.4. BbIOOp TEXHOJOrHYECKON CXEMBbI IPOXOJIKH BBIpabOTOK

ITon TepmuHOM “TexHONOTHYECKas CXeMa NPOXOIKH BrIpabOTOK” MOIpa3yMeBarOT
cr1oco0 BBIEMKH IOPOJBI, MOPSAOK M OPraHW3allMI0 BBHIMOJHEHHS MPOXOA4YECKUX paboT B
3a00e (3a004X), TMII M YHUCJIO NPUMEHSEMBIX MAIlHH M MEXaHHU3MOB, CIIOCO0 ¥ BpeMs
BO3BEACHUS OCTOSHHON KPEITH, YBSI3KY MEXIY CO00H OTHeNbHBIX paboT.

Ilpn TexBOJNOTMYECKOH CXeMe MpOXOAKH HeoOXOAUMO YUYHTHIBaTh CJERYIOIIHE
OCHOBHBbIE (AKTOPHI:

KpeNnocTh nepeceKaeMbIX Nopon;

pa3Mepbl MONePeyHOro ceYeHUN BHIpabOTKH;

HaJIHY¥€ MJIM BO3MOXHOCTb CBOEBPEMEHHOrO MNOMYYEHHS TOTO MJH HHOIO
o0opy10BaHuUS, THIIA MaIIIUH;

BO3MOXXHBIH (PpOHT paboT (0JIMH UIH HECKOJIBKO 3a00€B),

HeoOXOIUMBIN YpOBEHb MHTEHCUDUKALIMH TPOXOAYECKHX PaboT;

MaKCHMaJIbHO BO3MOXHYIO CTENEeHb YHUQHKANMHA MHPOXOAUYECKOr0 H OYHUCTHOTO

000pyIoBaHHUS.
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®opma 4
Tabanua TexHu4eCKMX pelleHHH U noKasaTeJieii Mo npoxoakxe
MOAr0TOBHTEJIHLHO-HAPE3HBIX BLIPAOOTOK
HaumeHoBanue Enunnusl | [loaroroBurensHbie Hape3snsie
rnoxKasarejnei HU3MEPCHUA rOpHU30HTA- BOCCTA- ropr3oHra- BOCCTA-
JIbLHBIE Koliue JIbHBIC KOLIHE
1 2 3 4 5 6
Ceuenue BbIpabOTKH B
MIPOXOJIKe M’ ‘
Kpenocts pyas! no i
M.M. IlpoToabsaKoHOBY f ‘
To xe, nopoasl f ; |
‘ ‘
Kpenneuue BrpaboTox: | ‘
’Kene300eTOHHBIMY LITaHraMH % :
MOHOJIUTHBIM OETOHOM % j
cOOpHBIM KeNe300eTOHOM %
crieunpoduneM u T. 1. %
Yxonka 3ab00s 3a LUK M f
KoadpuuuenT ncnomns3osa- |
HHH WiTypa KHI |
Pacuetnas ckopocTh NpOXOAKH l;:‘
(
Ha 3a60i M/CYTKH | ﬁ
M/Mec. 1 : |
Ha Kommjekc (6purany) M/CYTKH L |
M/Mec. |
KonuuecTso mimypos Ha 3a60# T, ‘
JlnuHa 1ocTaBKH OTOHTOM
FOpHOH Macchl 0 Neperpy-3KH
(cpennss) M
O6opynoBanue (BXxoasliee B M :
KOMIIJIEKC) KoL ‘ .
GypeHue MNypos
[Iorpy3ka ropHoi Maccel |
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JIOCTaBKa
3apsKaHue HMIypoB
KpeTieHue ”
IIPOBETPUBAHHE
MPOU3BOAUTE/IBHOCTD TPYAsLLIEC- I],M./‘-ICJI.
rocs Ha npoxoake (6e3 U TP) CMCH
M /ue.
CMEHY

Pacxon MatepnanoB u sHEpPruM
Ha | n.Mm.

BB KT

o1l M
KalcCloJb-A€TOHATOPbI IIT.
Jec (umnanbl) M
cOopHbIH Kenez00eToH M
6eTon ?
LITaHroBas Kperb IHT.
cnennpoduib (MeTasn) KT
O6YpOBblE KOPOHKH mT.
OypoBas cTaib Kr
IJIEKTPOIHEPT U KBTY
CKaThlH BO3IYX M ‘
1ebeHb M’
JU3eJIbHOE TOMIINBO KI
HINHBI IHT.
SIBOUHBIN WITAT TPYASIHAXCS
Ha xommnekc (6e3 UTP) Yell. |
CMEHHBIH
CYTOYHBIA

YuHThIBas COBPEMEHHBIH BBICOKHH YPOBEHP LIEH Ha NPOH3BOAHTEIHHOE MIPOXOIYECKOE
obopynoBaHue, HEOOXOOMMO B NPOEKTE INPEIyCMAaTPHBAThL TAKyK) OpraHHM3anuio pabor,
KOTopasi mo3BoJisAia Obl MAaKCHMAaIbHO BO BPEMEHH KCIIONbL30BATh 3TY TEXHHKY, TEM CaMbIM

COKpaTHB OOLIUIi napk MalIHH.
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Texnuko-3Kk0HOMHUECKHE pacueThbl OKa3bIBAKOT, YTO OLIYTUMBIH dQQeKT nonyyaercs B

cillyyae KOHUEHTPalHM MpPOXOAYECKHX pabdoT M  opraHu3alii  MHOT03a00MHOro

O6CIIy)KHBaHI/IH OJHHM KOMIIJICKCOM MAlliHH.

3.7.5. Onpenenenne NpOU3BOAUTENBHOCTH OTAENBHEIX IPOXOAYECKMX

MalllH HUJIM KOMIUIeKca 06opya0BaHus

ITockonbky MeTOOMKOH pEeKOMEHIyeTCsl AN IPOXOJKH MOArOTOBHTEIHHO-HApPE3HbIX
BBIPaOOTOK MpeAycMaTpHBaThb B NPOEKTaX HOBOE BBICOKONPOH3BOAUTENHHOE CaMOXOAHOE
obopynoBaHHe, Ha KOTOPOE B AEHCTBYIOLIMX HOPMAaTHUBHBIX JOKYMEHTaxX OTCYTCTBYIOT, Kak
IIpaBHJIO, HOPMBI BHIPaOOTOK MW BPEMEHH Ha BBINOJHEHHE OCHOBHBIX U BCIIOMOTATEJILHBIX
IIPOLIECCOB, IPOU3BOAMTENIBHOCTh MAlIMH HEOOXOAMMO ONPENENUTh B MPOEKTE PacueTHbIM
IIyTEM.

Texnuyeckass IPOU3BOAUTENBHOCTD (A q1exuy.) OYPOBBIX KapeTOK H IOTPY304HO-
JIOCTABOYHBLIX MAaUINH ONPEIENSIETCS Ha OCHOBAHUM METOIMUYECKUX YKa3aHUH, U3JI0KEHHBIX B
pazaene “OunctHele paboTel. Beibop THHA M onpeneneHue KoaudecTBa 000pyaoBaHH”.

CxopocTs MpoX0JKH BBHIPA0OTOK MM NMPOM3BOMHTEIBLHOCTH HOBBIX (IE€PCINEKTHBHEIX)
KOMILIEKCOB 00opyloBaHHg onpezensieTcss Ha 6a3ze JdeTalbHBIX pacyeToB TPYIOBBIX M
BPEMEHHBIX 3aTpaT Ha KaXIyl M3 onepaluil NMpOXOJUECKOro IIMKJa, a TaKXKe MOCTPOEHUS
UMKJIOTpaMMbl Kak NpH 0AHO03ab00HHOM, TaK ¥ TP MHOro3aboitHo#i opranu3anuu pabor.

HopMbl BpeMeHH H BpIpaOOTKM Ha IpOLIECCH], BBINOJHSEMBIE C HCIOJIB3OBAHHEM
CEepUIHO u3roToBnsieMoro obopynoBanus, onpeaensorcs no “EaunbiM HopMaM BbipaboTku
(EHB)” unu peruoHa’ipHbIM HOpMaM BBIpaOOTKH, NMpeJHa3HAaYeHHBIM I HOPMUPOBAHUS
paboT, BBINONHSEMBIX Ha TOpPHOAOOBIBAIOIIMX NpeanpusTusx Oaccelina (palioHa) u
YUYUTHIBAIOIIMX YCIOBHS 3THX NMPEANPUSTHI.

O6BemM pabot Ha 1 M BeIpaboTKH onpeaensercs:

npu yOOpKe ropHOH MacCHl - COTJIaCHO CEYEHHIO TPOEKTHPYEMOil BbIpaboTKH;

npd Oypor3pbiBHbBIX paborax - corjmacHo pacxoxy BB Ha 1M BeipaGoTky,
NpUHYMAeMOMY MO HOpMaM TEXHOJIOTHYECKOTO MPOEKTUPOBAHUS TrOpHOAOOBIBAIONINX
NpeANpPUITHH C MOA3EMHBIM CIIOCOOOM pa3paboTKy;

IOpU KpEIUIEeHHH - B COOTBETCTBHHM C MPHHATBIM THIOM (CIOcCOOOM) KpeIeHus
BBIpa0OTOK Ha OCHOBE PEKOMEHJALMH COOTBETCTBYIOLIUX HAaYYHO-HCCIIE0BATENbCKUX paboT

HJIM UMEIOUIETOCA IPOU3BOACTBECHHOI'O OMIBITA.
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KonuyectBo UMKJIOB B CYTKM W yxojka 3a00sl 3a LMKI ONIpeIeNseTcs HCXOoAd H3
YCIIOBMii BBINOJIHEHHUs B3PBIBHBIX pA0OT B MeXIYCMEHHBIE MEPEPHIBBI C YUYETOM TEXHHYECKUX
BO3MO>KHOCTEH 00OpYyJI0BaHHS MU BPEMEHH Ha BBINOJHEHHE OCHOBHBIX M BCIIOMOraTelbHBIX
IIPOLIECCOB, OT KOTOPBIX 3aBHUCHUT MMPOJIOJIKUTEIIBHOCTD LIMKJIA paboT.

TTpOoH3BOAKUTEIHLHOCTD KOMITJIEKCA B CYTKH PacCUMThIBATh 10 hopmyJie:

[It=Ly . n; .ny, M/CYyTKH, (3.82)
rae: Ly - yxozaka 3a60s 3a LUK, M;
n ;- KOJHYECTBO 3a00€B, 06CTY)KHBAEMbIX OJHHM KOMIIEKCOM, MalllMH;

n - KOJIMYECTBO THUKJIOB, BEINIOJTHACMEBIX B OTHOM 3aboe 3a CYTKH.

3.7.6. Onpenenenue NoTpeOGHOTO KOJIUYECTBA O0OPYIOBAHHS,

pacxoa MaTCprajIOB, SHEPTUHU H LITATOB TPYAAINIHUXCA

Ilpn omnpeneneHuu TmoTpeOHOro KojaMuecTBa OOOPYNOBAaHUS HJI1  IPOXOAKH
[OJArOTOBUTENBHO-HAPE3HBIX BHIPaOOTOK HEOOXOAUMO YUHUTHIBAThH CACAYIOIIHE (PaKTOPBIL:

Hanuuue ¢ppoHTa paboThl Ha CMEHY (A €eAMHUYHBIX 3a00€B) UNU JUITMTENIbHBIH epHONT
BpeMeHH (IpH MHOr03ab0HHOM 06CTY>XKHBaHHH OJHUM KOMIIJIEKCOM);

BO3MOXHOCTb HCNOJIb30BaHUs 000pYy/I0BaHMS HA Ipyrux pabotax NpH BHITOJIHEHHH B
3a00e OCTaJIBHBIX TEXHONOTHYECKHX NTPOLIECCOB;

HeoOXOUMOCTD KanuTansHoro peMonTa MamuH (10 % ot pabouero napka);

HeoOxoaumocTh npodunakTudeckoro pemonTa (20 % ot obiiero napka);

BO3MOXHas HEPABHOMEPHOCTH paboT B TeueHHe roja (25 % ot obiero napka);

BO3MOXHOCTb HCII0JIL30BaHMUS BHICOKOTIPOM3BOAHTEIBHOTO CaMOXOJIHOTO
BCIIOMOraTelbHOro 00OpYAOBAaHHUS B HECKOJIBKHX 3a00sIX B TE€YEHHE CMEHBI (MAlMHBI AJS
KpeImieHus: BpIpabOTOK, 0CMOTpa M COOPKH KPOBJIH, AOCTaBKH MaTepHaNIOB, 3apsyKaHUS H
B3PBIBAaHHUA IUIYpPOB U T. A.).

Pabouuii mapk MamuH ONnpeAeNnsieTcss Ha OCHOBE BBIMOJHEHUS HEOOXOAMMOro obbema
paboT u nposepsieTcs pacCTaHOBKOM KOHKPETHBIX MAIIMH U KOMIUIEKCOB 10 3a00sM (rpymnmam
3a60€B ¢ yueTOM BBILIECNEPEYHCIIEHHBIX (AKTOPOB).

Ornpenenenue pacxona MaTepHalOB OCYHIECTBIISAETCS HAa OCHOBE JAHHBIX, IPUBEICHHBIX
B HTII (rnaebr 4.16 u 4.17). mnacnopToB KpEIUICHHS TOPHBIX BBIPaGOTOK M TEXHUYECKUX
XapaKkTEPUCTHK COOTBETCTBYIOLIEro 000PYIOBAHHS C YUETOM €0 3aJ0JKEHHOCTH Ha paboTax

B 3a60¢€ (2/1€KpOIHEPIUs, JU3ENHbHOE TOIIUBO, IHHBI, CHKATBIH BO3AYX).
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SIBOYHBIN INTAT TPYNSIIMXCS B CYTKH PacCUMTHLIBACTCH M3 YCIOBMS OOCTyKHBaHus
HeoOX0MMOro pabo4ero napka MallMH M BBHITOJHEHHsS Npouyux paboT B 3aboe (3abosx),
TPYIOEMKOCTh KOTOPBIX HOPMHpPOBaHa COOTBETCBYIOIIMMM OOLIECOIO3HBIMH, OTPACIECBBHIMU
unu 6acceifHOBBIMH JOKyMeHTamu. llITaT Ha BhIMONHEHHE Takux paboT onpeiensercs 1o
dbopmyne:
N=Lyx Tn ng, (3.83)

rae: T - cymmapHas TpynoeMKOCTh Ha TpoBefieHHe | M BBIpaOOTKH, Yel.CM.

CymMapHbie pe3ysIbTaThl TEXHHYECKHX pelleHHH cBoasTcs B Tabnuiy no ¢gopme 4.

3.8. Ouncrusbie paéoThbl

3.8.1. Ilopsinox mpoeKTHpOBaHUSA OYUCTHOH BHIEMKH PYIbl

OuncrtHele paboTh! BKIHOHYAIOT B cebs MOJACEYKY M OTPE3KYy PYOHOIO MaccHBa, €ro
oTOOIKy, BBHIYCK M JOCTaBKy IIOJIE3HOTO MCKONAEMOro JO CpEACTB MarucTpalbHOro
TpaHCIIOPTa, a TaKXKe NOoIEpKaHNe BhIpabOTaHHOrO POCTPAHCTRA.

Ilpn npoeKkTHpOBaHHUH OYHCTHBIX paboT pemaeTcs cleayoLuit Kpyr BOIPOCOB:

pa3zpabaTbiBaeTCs NOPSJIOK BEAEHUS] OUUCTHOH BBIEMKH;

BblOMpaeTcs 000pyJOBaHUE H ONpeEAeTCs €ro NPON3BOAUTEIbHOCTE;

paccuMThIBAIOTCA NapameTpbl OypoB3phIBHBIX paboT, pacxo[ MaTepHaloB M JHEPIHH,
IITAT TPYASUIMXCSA U NPOM3BOAUTENBLHOCTD TPYAA.

Kak nmpaBuso, B O4UCTHBIE pabOTHl BXOIAT CJIEAYIOIIHE MIPOU3BOJACTBEHHBIE MPOLIECCHI:
6ypoB3pbIBHBIE paboThl, BHIIYCK U TPaHCIOPTHPOBAaHHE PyAbl B Npefenax OJloKa, a NpH
HEKOTOpBIX CHCTeMaX pa3pabOTKH OTHENBHBIM IPOM3BOACTBEHHBIM IIPOLIECCOM SBJIAETCA
nojAJiep>kaHue BEIpabOTaHHOIO IPOCTPAHCTBA.

Ecnu B npoekT 3aknajabiBaeTcsi HECKOJNBKO CHCTEM pa3paboTKd (MM OfiHAa cCHCTEMA C
pasHLIMH MTapaMeTpaMu BBIEMOYHON €IWHHIIBI), TO BCE pAcYEThl OUHCTHOH BBIEMKHU CIEAYET
BECTH OTJIENILHO U KaXIOHW CHCTeMbl (MoaugHUKaLMM), TIPEAEIIBHO ONPENEINB €€ J0JIEBOE

yyacTHe B o01el 100b14e pyasl.
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3.8.2. Pacuet napametpoB OypoB3pbIBHBIX paboT

[TapameTpsl  OYpOB3pbIBHBIX paboT, OTBEYalOIMe NPUHATOR TEXHONOTHH H
MEXaHU3aIH OUUCTHON BBIEMKH, HEOOXOAUMO YCTaHABNMBATb HA OCHOBAHUM ONbITa pabOThI
IPOEKTHPYEMOTO MpPEIIIPUATH HJIH €ro aHajoroB CO CXOIHBIMH T'OPHO-T€OJIOTHYECKUMU M
TOPHO-TEXHUYECKUMH YCIIOBHAMHU. [IpH HEBO3MOXKHOCTH HCHONBL30BaTh B NMPOEKTE JaHHbIE
HNpaKTHKU [apaMeTpbl OypOoB3pHIBHBIX paboT onpeaensiorcs no ¢popmynaM, NpHBEACHHBIM
HHXKE, H TI0 HOPMATHBHBIM JOKYMEHTaM.

3a HCXOAHBIH NapaMeTp OYPOB3PHIBHOIO KOMIUIEKCA CNEAYET CYUTATh BETMYHHY JIHHUH
HaUMEHBIIIETO COMPOTHBICHUS (JI. H. C.), TaK KaK IPH €€ ONTHMH3AUMH C YYeTOM (PHU3HUKO-
MEXAHHYECKHX CBOMCTB FOPHBIX MOPOI, THIA M yIeIbHOTO pacxosa BB, nuamerpa ckBaxuH
JIOCTHraeTcs BbIXOA HerabapuTa, MPH KOTOPOM 3KCITyaTallHOHHAS MPOU3BOAHUTEILHOCTH
MOTPY304HO-I0OCTABOYHOr0  00OpYyINOBaHMs, TMPHHATOrO B  IIpOeKTe, SBJIsNach,  Obl
OINITUMAJILHOM.

Ha ocHOBaHMM psiAa MHXXEHEPHO-TEXHUYECKHX M TEXHHKO-3KOHOMHYECKHX pPacyeToB
HAYYHO-HCCJIEIOBATEIbCKUMH U MPOEKTHBIMH TOPHOPYIHBIMH HHCTUTYTaMH YCTaHOBJIEHO,
YTO NpPH COBPEMEHHOM YpOBHE OypOB3pBIBHBIX pabOT JKOHOMHMYECKH IenecooOpazHas
BENIMYMHA BbIXO#Aa Herabaputa paokHa ObITb B mpedenax 1-3% ,  mpu  pasmepe
KOHAULIHOHHOTO Kycka 600-1000 MMm.

PacueTHbBIM myTeM JMHHIO HauMeEHbIIero comnpotusieHus (W) pexomengyeTcs
ONPEENATh MO ceayIoUM GopMyiam:

a) MpHU NYYKOBOM PACIIOJIOXEHUH CKBAXXUH

0.115-d-G:b v &-A-c-n
L f-m-(4000+c) , M (3.84)

W=

6) npH OIMHApPHOM paclnoJIOKEHUH CKBaXXUH

0.115-d-G v §-A-c
L f-m-(4000+c) , M (3.85)

w:

rae: d - nMaMeTp CKBaXXHHBI, M;
G - reniota B3priBa 1 xr BB, kxair;

N - HUCJI0O CKBAXKHUH B IMYYKE, 1T,
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b - Kko3bOHUHEHT, yyuThIBAOWHH 3(pdeKT COBMECTHOrO BO3NCHCTBHA ONH3KO
PACNONOKEHHBIX 3apsI0B (BeJIMYUHY NpHHUMaATE: pu n=2 b=1,1; n=3 b=1,0; n=4 b=0,95
unpu n=5u 6onee b=0,89);

L - ko3 duument, yunTpiatolil TPELIHHOBATOCTE PYAHOIO MAacCHBa; BETTMYHHY ITOTO
K03 dpunHeHTa pEKOMEHAYETCS IPMHUMATh!

Ui MOHOJHUTHBIX M MajloTpeumHoBareix pyad L =1,0; I pya cpenHeii
TpeuuHoBatocTH - L =0,8-0,9; nns cunbHo TpemnHoBateIX pya L =0,6-0,7;

0 - MPOLIEHT BBIXOJa HerabapHTHBIX KYCKOB, %0,

A - IIOTHOCTS 3apsiza BB B ckpaxuue, r/cM’;

C - pa3Mep NPHHATOr0 KOHAULHOHHOIO KyCKa, MM;

f - koadpdunmesT kpenoctu nopoxn no mkane npo¢p. M.M. IlporoabsikoHosa;

m - KO3(ppuuueHT cONMMXEHHs CKBaXHH (pPEeKOMEHAyeTCs NPHHMMAaTh PaBHBIM
1,1-1,2).

®opmynsl (3.84), (3.85) npuroaHs! Ans onpenesieHus Ji. H. €. Kak npu otOoiike pyabl
Ha OTKPBITOE NPOCTPaHCTBO, TaK H B 3aKPBITOH cpejie.

OG6beM pyabl, 0TOHBAEMOI KOMILJIEKTOM CKBAXXHH pacCUUTBhIBaeTcs 1o popmyne:

Vp=Scn - W M (3.86)
rae: Sci - Iowanb OTGHBAEMOro Clios, M-,
Pacxon BB na 310T 00B€M COCTABHT:
QBB = qI - Vp, Kr (3.87)

rae: q' - ynesnbHsIH pacXol B3pbIBYATKH, Kr/M® (IpMHMMaeTCst 10 JAHHBIM MPaKTHKH
WM IO HOpPMaM TEXHOJOTHYECKOTO MPOEKTHPOBaHUS TOPHOAOOBIBAIOIIMX NpeANpHATHI
METAJLTYPrHH C TIOA3€MHBIM cltocoboM pa3paboTku, riasa 4.16).

O61as nuHa KOMIIJIEKTa CKBaXXHUH OIpeNesIuTCs:

4 - QBB

N-d* A -Kexke , M (3.88)

L koM =

rae: A - IoTHOCTh 3apsina BB B ckBaxune, Kr/m’;
KckB - k03¢ HmeHT HCII0JIb30BaHUS CKBAXHH.
Ilpy HeoOXOOHMOCTH, MCXONs M3 OOLIeH AMWHBI KOMILIEKTa, rpadHyecKHUM IyTeM
HaXOJHMTCs KOJIMUYECTBO CKBaXKHH H OTIpE/IesisIeTCsl MX PacloyoKeHHE B OTOMBAEMOM CIIOE.
Beixox pyasl ¢ 1 mor. M CKBaXHHBI OIIpeeNsieTcs U3 BhIPaXKEHHS:
3 =Vp - Yo - Kus
L xommt (1-1) , /™M (3.89)
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rae: Yo - IIOTHOCTb Pyl T/M’,
Ku3 - k03¢ hHLMeHT N3BIeUeHUs PYIEI,

I - pa3y00oXXHBaHHE py.bl B J0JAX ¢IUHHIIBL.

3.8.3. Bribop Tuna M onpeneneHue Konnyecta 060pya0BaHHS

JUIsl BeIeHHsI OYUCTHBIX paboT

O6opynoBaHue [ OYUCTHBIX paboT HeoOXoauMO BHIOMpAaTh € YYETOM T[OpHO-
TeXHHYECKHX YCIIOBHUH: KpENOCTH pyJ, MOIIHOCTH DPYAHBIX TeJ, NMPUHMMAEMOH CHCTEMBI
pa3paboTKu, [IyOHHBI M HalpaBJEHHS CKBaXHH, CTPEMSCh IIPH 3TOM MAaKCHMAaIbHO
MEXaHM3HpOBaTb  BCE  IPOM3BOACTBEHHBIE  IIpolecChl M ODECIIEYHTh  BBICOKYIO
IIPOU3BOJIMTEIBHOCTL M 3KOHOMHYECKYIO0 d((PEeKTHBHOCTH IIPUMEHAEMBIX MAallUH H
MEXaHU3MOB.

[Tpou3BoaMTENEHOCTL OOOPYNOBaHHUA, ONBIT IKCIUIyaTallHd KOTOPOTO Ha TOPHBIX
NPEANpUATHIX CTpaHbl OTCYTCTBYET (MJM BecbMa HEBENIMK) CIEAYET OIlpeAeNisTh Ha
OCHOBAaHHH HHXXEHEPHBIX PAcyeToB; [UI OCTAJIbHBIX MALIMH MOXXHO IMOJb30BATHCS HOpMaMH
TEXHOJIOTHYECKOr0 NMpoeKTUpoBaHus (rnasbl 4.16 u 4.17) unM ONeITOM NPUMEHEHHS UX HA
NnepeioBbIX OTEYECTBEHHBIX PyIHUKAX.

OcHoBOH Ui pacyeTa CMEHHOMN 3KCIUTyaTalHOHHOH NMPOU3BOJHUTEIBHOCTH OYHCTHOTO
o0opynoBaHus SBJIAIOTCS €TO MPOM3BOAMTENBHOCTD H BpeMs pabOThHI B TEUEHUE CMEHBI.

Jlng camoxomHbIX OYypOBBIX CTAHKOB BpallaTelbHO-yaapHoro OypeHus u OypoBbIX
KapeTOK CMEHHYIO IPOU3BOAUTENBHOCTh PEKOMEHIYETCS ONpeIesiTh Mo hopMyie:

A6yp. = 093 - Atex (T-Tn3-Tau-Te3p), m/cmeny  (3.90)
60

rae: T - NpogOMKUTENBLHOCTS CMEHEI, MHH.;

Tn3 - BpeMs NOArOTOBHTENILHO-3aKIIIOUUTENBHEIX onepauuii, Tn3=40 MuH.;

Tnn - BpeMs Ha nuuHbIle HaOOHOCTH pabounx, TnH=10 MuUH.;

TB3p - Bpems Ha 3apsaHUe B CPETHEM 3a CMEHY IUNYPOB H CKBaXUH (IIPH ILIYPOBOH
ot6oiike TB3p=20 MHUH., IpH CKBaXXUHHOIt - 10 MuH). Ecnum GypoBas ycraHoBka oOypuUBaeT
LIEJIMKOM BCIO ITaHeNs 6e3 BBIBOMA €€ U3 32605 Ha BpeMs B3pbIBHBIX padoT TB3p=0);

0,93 - ko3 ¢uUMEHT, yHHTBIBAIOIUH BPEMA HA OTABIX OyPHIIBUIHKOB;

ATeX - TeXHHYecKas IMPOU3BOAHUTCIILHOCTD 6ypOBOFO CTaHKa HJIN Kape€TKH, M/yac.
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_ 60-16yp-ko- nbyp

1 6yp
vbyp + teem , M/4ac (3.9

ATex

rre: | 6yp - rnybuna 6ypenus, M;

v Oyp - MexaHuueckas CKOpocTb OypeHus, M/MHH. (IPHHHMAETCS IO TEXHHYECKHM
XapakTepucTHKaM OypoBoro o6opyAoBaHH);

n Oyp - KOIM4YeCcTBO OYpHIbHBIX MaIllMH, IIT;

ko - ko3¢ dunueHT oqHoBpeMeHHOCTH paboTel OYPHIBHBIX MalIMH (IPUHUMAeETCs VIS
OYpOBBIX CTaHKOB C JBYMS H TpeMs OypoBbIMH MauidHamu cooTBeTcTBeHHO 0,75 u 0,65;
s 6ypoBbIX KapeTok - 0,8 u 0,7);

t BCII - BpEMS BCIIOMOTaTeIbHBIX ONEPallvii, OTHECEHHOE K OJHOM CKBa)KxuHe (LImypy).

Jlns1 O6ypoBBIX CTaHKOB t BCH OMpPEJENAETCS U3 BBIPAXKEHHUS:

6

tBen = Il mT (t Hap +t cH) + + t -3a6, w™/ckB. (3.92)

11 cks.
rae: Il wT - yucno HapamMBaeMBIX INTaHr (Hanpumep, OypeHHE NPOU3BOJUTCS

10 wraHram, cjie0BaTeIbHO HApALIUBaTh Haao 9 mTaHr);

t Hap - t cu=0,8 MHH - BpeMs Ha HapallldBaHUE U U3BJICUEHHE (CHATHE) OJHOM IUTAHTH;

6 - BpeMs Tepee3ia CTaHKa C PAAA Ha Pl WM C Beepa Ha BEEp, MUH.;

IT CKB - KOJIMYECTBO CKBAXUH, OYPUMBIX C OJJHOH yCTAHOBKH;

t 3a6 - BpeMsi YCTAaHOBKM HAa CKBaXXWHy, 3a0ypuBaHHE M CMEHY KOPOHKH,
t 3a0=1,5 MHuH.

Jliisg 6ypOBBIX KapeToK t BCIL. CIIEYET ONPEAEIATE 110 GopMylIe:

tBcm=tmnep + 16yp - txop , MHUH/1IYP, (3.93)

1 kop
rae: t mep. - BpeMs BCIIOMOTaTeNIbHBIX Olepaluii 1Mo mepecTaHoBke OYpoBOil MalllMHBI

OT 1mypa K Imypy, Bkmoyas 3abypuBaHue W oOpaTHbIH XoJ, t nep.=1,5 Mun/mmnyp;

t KOp - BpeMs 3aMeHbl KOPOHKH, t KOp.=2 MHH.;

1 xop - cpok cinyxObl KOPOHOK IO 3aTOYkH, M  (pacCUMTHIBAE€TCA MO JAAHHBIM,
NpUBEAEHHBIM B HOPMaX TEXHOJIOTHYECKOTO MPOEKTUPOBaHus B Tabm. 4.17).

OKCIUlyaTallHOHHYIO TPOH3BOIHTENBHOCTh OYMCTHOrO OOOpYZOBaHMSA ISl BBINYCKA,
NOrpy3KH K JIOCTaBKM pyIdel B TedeHHe 7/-yacoBod pabouell CMeHBI PEKOMEHIYETCsI
OIpe/IeNIATh TIO CIEAYIOIHM (popMynam:

a) Bubpauuonnsie nuTaTesy:

(3.94)
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AP 370 - QT - YH , T/cM,
1+QT-Yn (tnz + 0013 du - tey + tom) , , _1_
Yo Ms__
3VB- Y H

rae: Q T - TeXHHYECKas IPOU3BOAHTEILHOCTS BUOPOYCTAHOBKH, M°/MUH;

Y H - HACBITHAS TIOTHOCTE PYJIBL, T/M’;

t 13 - yAenbHbIE 3aTpaThl BPEMEHW Ha NUKBUAALMIO 3aBHCAHMH pyZbl B BBIIYCKHBIX
BHIPaGOTKAX, MHH/M® B HEJHKE;

t m.3. = 0,08 Mmus/p’,

O H - BBIXOJA Herabapurta KOHKpeTHOH ¢pakuuu, % (OIpHHHMaeTcs IO pe3yJbTaTaMm
MapKIIeHJIepCKUX 3aMepoB, OPUEHTHPOBOYHBIE 3HAYEHMs [UIs1 pa3fM4HbIX pa3MepoB
KOHJIMITMOHHBIX KyckoB npuBeneHsl B HTII, B Tabn. 4.31);

t By - yIe/NbHbIC 3aTpaThl Ha APOOICHHE HeraGapuTa pasiMuHOro pasMepa, MHH/M® B
1enuke (t By onpeaensercs mo rpaguky Ha puc. 3.5);

{ OI - 3aTpaThl BPEMEHH Ha OXUaHHE [IOPOXKHSKA, OTHECEHHbIE K | M PyZbl B LIE/HKE,
MUH/M’ (npn ucnonb30BaHHHU Ha OTKATKE pyZbl 3€KTPOBO30B CO CLENHBIM BecoM 10 T - t on=
0,38 mun/M> ; 14 T- ton= 0,35 mun/m>; 28 7 -t on = 0,3 MHH/M3);

I1 B - KOMMYECTBO 3arpy>kaeMbIX EMKOCTel B COCTaBe, IIT;

VB - 06beM Ky30Ba 3arpyxaeMoi eMKOCTH, M".

[Ipy HanMMYMK CMOTPOBOIO IOPU3OHTA B JHUIIE ON0Ka, HE MCKIIIOYEHA BO3MOXXHOCTH
TaKoil oOpraHu3auuu paboOT 1O BBITYCKY W IOrpy3Ke pyasl BUOponuTaTeNnsiMu, Koraa
apobnenue Herabaputa OyleT MNPOM3BOOMTBECS B HHTEpBAIAX MEXIy MNpHObITHEM
TPaHCMOPTHBIX CPEICTB K MECTY MOTPY3KH.

IIpu pabore BMOpaLMOHHOH YCTAHOBKH B KOMIUIEKCE C JOCTABOYHBIM KOHBeHepoM
dbopmyna (3.94) npuMeT creayromKH BU:

344 x QT x YH , T/cM (3.95)

140,93 - QT - Yu (tu3 + 0,01 > 81 - t B2)
Yo

B _
A cM
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0) [Torpy3o4H0-10CTaBOUHBIE KOMIUIEKCH “TIOTPY304HAs MAlllHHA - CAMOXOIHBIH BaroH
(aBTOCaMocBan)”:
(3.96)
344 - Qx - Ym

1+0,93 - Qr - Kt - 81 (t13+0,01> 8u - tBn) + Qr- Kt (2L +tpa3z)  T1/cM
Yo 1)
0,97 Vx
rae: QT - TeopeTHyecKas TIPOU3BOAUTENLHOCTD ITOTPY30YHON MALIMHBI, M>/MHH. ;

B _
A CMT

Kt - kosdbduument, yduHThIBAIONMH CTENEHb HCMOJB30BAHUS TEOPETHYECKOM

NIPOU3BOAHUTEILHOCTH, t JI. 3. - YAeJIbHLIE 3aTpaTtel BPEMEHHU Ha JHKBUIALHIO 3aBHCAHU

M’ /MuH (r1pH (PpOHTAITBHO-TOPLIEBOM BBIITyCKE Pybl ¥ Norpyske us mrabens Kr=0,7, t
7. 3. = 0,25; mpu BBINyCKE pyABLI U3 TOPLA BEIPabOTKH LIMPHHOH He Gonee 5 M K1=0,6, t
1. 3. =0,3);

L - cpennsis AnvHa AOCTaBKH, M;
U - CpelHsIsl CKOPOCTh ABHM)KEHHUSI CAMOXOAHOTO BaroHa (aBTocamMocBaia), M/MHUH;
t pa3 - BpeMs pasrpy3kH Barosa (aBTocaMocBaja);
3
VK - eMKOCTh Ky30Ba, M”.
OcransHbie cocTaBnsitone GopMyasl  (3.96) 0603HaUeHB! aHAJOTHMYHO BBIPAXKEHHIO
(3.94).

B) [lorpy3ouHo-Tpancnoprisie Madubl (I1'TM):

293 - Yu_ - Vk T/cM, (3.97)

tz3+2L +tpasz+ 0.84-Yu- Vi (tn3+0,013; 81 - tB)
L Yo

T _
A cMT

3
rze; VK - eMKOCTh KOBIIA (Ky30Ba) IIIM. M”;

t 3 - BpeMs 3amoJIHEHHS KOBIIA (Ky30Ba), MHH;

t pa3 - BpeMs pa3rpy3KH, MHH;

VL - Cpe/IHsAs CKOPOCTH IBMXKEHHUS, M/MHH.

3navenns VK, t3, tpas, L ud pasnuuHbX Mapok IITM crnenyer npuHuMark no
JaHHBIM TEXHHYCCKHUX XapaKTCPHCTHK.

L - cpenHsis AivHa JOCTaBKH, M;

t 13 - ynenbHbIE 3aTpaThl BpEMEHH Ha JIMKBHIANHUIO 3aBUCAHUH MHH/M’ (npu ITTM THna
[IT-4 u [1T-6 t 1.3. ~ 0,27 Mus/™>).

Texnuyeckas (yacoBas NPOM3BOJUTEIBHOCTh [OTPY30UHO-TPAHCIIOPTHBIX MALIHH

pPacCUYMTRIBAETCS 110 clieayrolleH Gopmyie:
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3
Am'rcx= 60- VK - vy s M /gac (397)

t3+2L +tpa3
v
rae: v - ko3 QUUHUEHT 3anoHeH!s Ky30Ba (KOBILa).

CMmennas IIPOHU3BOANTEIILHOCTD 3ap;u:u10ﬁ YCTaHOBKH PACCHYHTBIBAETCA CICAYIOIIHUM

obpazomMm:

Yo x HB | 1/cMm (3.99)
I

q

3y _
A cM

rae: q - yHenbHBIA PacXo B3pHIBYATKH, KI/M;

HB - nopMma BhIpaboTku, kr BB Ha 3BeHO B cMeHy (IpHHHMaeTCs MO CHpPaBOYHHKEM
TEXHHYECKOr0O HOPMHUPOBAHUS).

Yncno pabouux (coctaB 3BeHa), 3aHATBIX HEMOCPEJCTBEHHO  3apsiKaHHEM,
onpenensercs riayonHoi ckBaxuH. [lpu 3apsKaHHH BOCXOAAUIMX CKBaXXMH riyouHo#M a0 20
H HUCXOISLIUX CKBAXKHH - COCTaB 3B€Ha 3 yenoBeka. [Ipu 3apsikaHUM BOCXOASIIMX CKBAaXUH
r1yonno# 6omnee 20 M - 4 yenosexa.

ITo skcnnyaTaMOHHONW NPOU3BOAMTENHHOCTH M 00BEMaM paboT, NPUXOIALIMXCA Ha
KOHKPETHYIO MapKy OYHCTHOro 0OOpyJOBaHHS, OHPENENSETCS €ro KOJIHYECTBO M YHCIO
3a00€B, HaxONSAIIMXCS B CTAJMH OYHCTHON BBIEMKH. [IpH 9TOM yUHTHIBAETCS BO3MOXXHOCTH
nepeMeIleHHs MallliH U MEXaHu3MOB 1o (HpoHTY BeeHHs pabot: u3 3abos B 3a60i, u3 610Ka
B 0JIOK, C y4acTKa Ha y4aCTOK, C TOPH30HTa Ha TOPU3OHT, a JUI1 CTallMOHAPHBIX YCTAHOBOK H
HcOOXOMMOCTh UX MOHTaXxa U AEMOHTaXka. HanpuMep, ripu cuctemMe 3TaskHOro oOpyLueHus ¢
OpTOBOH NOJArOTOBKOM M BHOPOBBINIYCKOM pYyAbl T'OIOBYIK IIPOH3BOJUTEIBHOCTh | MIIH.T
obecneunBaroT 4 OJHOBpPEMEHHO paboraiomnx BuOponurarens. Ho yuuThiBas, 4TO
BUOpalMOHHbIE YCTAaHOBKM NOIDKHB] paboTaTh NI0OYEpeHO B TEUEHHE CMEHB! (CYTOK) IO BCeH
IUIHHE TIOTpy304YHOH BBIpaOOTKM, paboumii napk mnurateneil Oymzer paBeH KOIHUYECTBY
YCTaHOBOK, CMOHTHPOBAHHBIX B YETBIPEX OpTaX, M KOJHYECTBY YCTAaHOBOK, HAXOIALUMXCS B
MOHTaxe B IIE€pHOJ BBIIYCKAa H3 JeiicTBytromux 3aboeB. Eciam uMeeTcs BO3MOXHOCTB
OJTHOBpEeMEHHOH paboThl ABYX NHTaTeNei B TOTPY304YHOH BbIPabOTKe, JUIs pacyeTa pabovero
napKa IpyUHHMaeTcs KOJIMYECTBO YCTAaHOBOK, CMOHTHPOBAHHBIX B JIBYX OpPTax.

Yucno BUOpallMOHHBIX NUTATENEH, HAXOAAIIUXCS B MOHTaXE ONIpENENAeTCS UCX0Ad U3
KOJIH4eCcTBa OJIOKOB B CTa[IMU NOArOTOBUTEILHO-HAPE3HBIX paboT.

VaBeHTapHEIH Mapk OYMUCTHOTO OOOpYAOBaHHS pacCYHTBIBAaETCs udepe3 KodpPUIHEHT

pe3epBa, YYHTHIBAIOLIMH KO3QPHUHEHT HepaBHOMEPHOCTH A00OBIUH, a Takxke K03 HUUHEHTHI
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pe3epBa Ha MallWdHBIL, HaXOOAIIUECA B TEKYIIEM H KallHTAJIbHOM (}IIIH 060pynosaHH>1,

MOJJIeXKAIIET0 Kall. PEMOHTY) PEMOHTE.
3.8.4. PacueT ssBO4yHOT0 mITaTa pabouux ¥ NPOU3BOJAUTENLHOCTH TpyAa

SBouHBIA ITAaT TPyASLIMXCS Ha OUYMCTHBIX paldoTax omnpeaensercd MO YUCIY
OJIHOBpEMEHHO paboTalInX €AUHNUL 000PY/IOBaHUS U IPUHATOrO pexnma paboThl pyTHHKA.
Uucno pabounx, 3aHATBIX Ha HEMEXaHU3HPOBAHHBIX BCIIOMOTATENBHBIX IIpoleccax,
paccUMTHLIBA€TCS MCXOJsS M3 CYIIECTBYIOIUMX HOPM BBIPAaOOTKH (OTpacieBbIX WU
JEHCTBYIOLIMX Ha IPOEKTHPYEMOM Npeanpusatu). Eciu B IpoexT 3aknaabplBaeTCs HOBOE
obopynoBaHue, NpPUMEHEHHE KOTOPOrO HE YYWTHIBAETCS [JEHCTBYIOUIMMU HOpPMaMH, TO
KOHKpPETHbIE HOPMATUBBI AODKHBI ObITE OTKOPPEKTUPOBAHbL. (OCHOBO# IJIsi KOPPEKTHPOBKHU
JIOJDKHA CIIY)XMTH OIIBITHAas 3KCIUlyaTalldss HOBOIo OOOpYyJOBaHHs Ha pYIHHMKax CTpaHbl, a
TaKXe TEXHHKO- DKOHOMMUYECKHE [OKa3aTeIM NPUMEHEHHS ero aHajiora, €cjii OHO HMeeT
MECTO, Ha 3apyOeXHbIX TOPHOPYIHBIX NPEeANPHSITHIX.

IIpousBoauTeNEHOCTL TpyAa pabouMx HA OYUCTHOW BBIEMKE PYABI PAcCUUTHLIBAETCS
CJIEIYIOLIUM 006pa3oM:

a) IPOM3BOAUTENILHOCTD TPpyAa OypHUJIbIINKA

I 6yp = AOyp.x A , T/Hencm. (3.100)
n Oyp.

rae: n 6yp - KoauyecTBO pabounx 0OCIyXKMBaIOIIMX 6YPOBYIO YCTaHOBKY, Yell.

6) NIPON3BOAUTENBHOCTL TPy 1a paboyero Ha BbIMYCKE H JOCTABKE PYIBI:

I goct = A poct ., T/uemcem., (3.101)
n n0CT.

rae: A JIOCT - 3KCIUIyaTallMOHHas MPOU3BOJUTENHHOCTh IMOTPY30YHO-AOCTABOYHOM
YCTaHOBKH MJIM KOMILIEKCa, T/CM;

N J0CT - KOJIMYECTBO pabouux, 3aHATHIX Ha 0OCNY)XMBAHUHM YCTAHOBKHM MJIM KOMILIEKCA
B TEYEHHE CMEHBI, Yell.

B) IPOM3BOANTENBHOCTD TPYAa OUHCTHOTO paboyero

oy= A04 , Tuercm., (3.102)

n og
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rae: A o4 - cpelHECMEHHOE KOJIMYECTBO Pyabl, 100bIBaeMoe Ha OYHCTHBIX paborax, T;

n 04 - IBOYHBIA (CMEHHBI) IITAT OYHCTHBIX pabo4uX, ye.

3.8.5. Onpenernenue pacxo0B PHEPTHH U MaTEPHAIOB

Pacxon onexTposHepruu M CXaroro BO3JyXa PpacCUMTHIBAIOTCS N0 TEXHWUYECKOit
XapaKTepucTHKe 0O0pyIOBaHKS M BpEMEHH paboThl €ro JBUraTesiei B TeUCHHE CMEHBI.
Pacxon B3pbIBUYaTHIX BellleCTB Oonpenensercs no popmyie:

Kceks-IId% A +q", kr/t, (3.103)
4.2

q:

rae: q° - yzaenbHbeIH pacxoa BB Ha BropmuHoe npoGrneHue, Kr/T (MPHHAMAETCs MO
JIaHHBIM [IPAKTHKH HJIM HOPMaTHUBHBIM 3HayeHUsM, npuBeaeHHbM B HTII, B Tabn. 4.23);
A - noTHOCTSH 3apsana BB B ckBaxuHe, Kr/m°.
Pacxon netonupyouero mnypa pacc4uThIBaeTes o popmye:
Q= 2.5 , xr/t, (3.104)

A
Pacxon SJICKTPOAETOHATOPOB NIPH JJICKTPOB3PBEIBAHMH NPHUHHUMACTCH IO KOJIHYECTBY

CKBaXXUH B KOMILJIEKTe, ¢ yuyeToM 3anaca (10 %);

pacxon OypoBOH CTany U KOPOHOK, apMHUPOBAaHHBIX TBEpPIbIM CIJIABOM, IIPUHHMAaETCs
MO JJAHHBIM MPAKTHKHM WM HOpMaM TEXHOJIOMMYECKOTO NpoekTHpoBaHus (1abn. 4.17, 4.18 u
4.19);

pacxo] LWIHH Uil MOrpy309HO-TPAHCHOPTHBIX MAlMH, aBTOCAMOCBAJIOB B CaMOXOHBIX
BaroHOB OINpEJENsIeTCs N0 CpeAHeCMEHHOMY npodery U npeAenbHOMY CpPOKY CIy)XObB! MIHHEBL
(T npen.): i ITTM T npen = 1000 kM, 17151 aBTOCaMOCBaJIOB M BaroHos - 7000 k.

Pacxox  au3enbHOro  TONJIMBA  MOTPY30YHO-TPAHCMOPTHBIMH — MAlIMHaMH |
CaMOXOJHBIMU BaroHaMH C JBHI'aTeNsIMU BHYTPEHHETO CTOPaHHs PEKOMEHYETCsl ONPEACIATh

H3 BBIpAXCHHI:

D:NI[B'TBA - Kob [gx + (g, -q,) - Km] , kr/T, (3.105)
A"y i (A" cw)

rae: NaB - YCTAaHOBJICHHA] MOITHOCTH ABUTaTEIIsA, KBT,

TnB - BpeMs paboThbl JBUTATENA B TEYEHHE CMEHBI, Yac;
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Ko6 - kod(pGHUMEHT, yuuTbIBAIOUIMH IOBBILEHHE pacxoja TOILUIMBA Ha OOKaTKy,
PErYJHPOBKY, X0JOCcThIe pazbesnsl, Ko6=1,06;
qx, qp - PACXOJ TOIUIMBA Ha 1 KBT B YaC COOTBETCTBEHHO HA XOJIOCTOM XOJy JABHIaTels
1 BO BpeMs paboTs MaluHe! (qx = 0,01 kr/kBT.Hac, qp = 0,03 KI/KBT.uac);
K M - ko3¢ buimeHT HCNob30BaHus ApUraTels no momuoctu, Km=0,6.
CmMma3zoutble MaTepHallbl IPUHUMAIOTCA B NPOLEHTAX OT pacxo/ia FOproYero no HopMam

TE€XHOJIOTHYECKOTO NpoeKTUpoBaHus (rnasa 4.17).

3.8.6. OcoOGeHHOCTH MPOEKTUPOBAHUS OYHCTHOMN BBIEMKH IIpH

CHCTEMAax pa3pa60TKn C KpCIJICHHEM H 3aKIaKoM Bblpa60TaHHOF0 IIpOCTpaHCTBa

Insa cucrem pa3paboTku, riae nojuep)xaHue BpIpabOTaHHOIO MPOCTPAHCTBA SBIISAETCH
CaMOCTOSITE/IbHBIM NIPOHU3BOACTBEHHBIM IpOlLecCOM (HallpUMEp, CUCTEMA C KpeIlJIEHHEM HIIH
3aKJaJIKo#), IPH IPOEKTUPOBAHNH OYHCTHOH BBIEMKH JOMOJHHUTENBHO ONPENENsIOT OOBEMBI
CBSI3aHHBIX C HUM paboT, MOPSIOK UX BeIAeHMs, BblOHpaeTcs obopynoBaHHe, paCCUHTHIBACTCS

LITaT TPYAAIMXCS, pacX0J MaTepHAJIOB U SHEPIHS.

3.9. 3aknanouHbie padoTbl

[TpoekTupoBaHue 3aknajo4HbIX paboT CleayeT OCYIIECTBJISITh B COOTBETCTBHUU C
HOpPMaTUBHBIMU TpeboBanusMH, puBeieHHbIMU B HTTI (rnaBa 4.18).
Paccrosinne mexny aBymMs cMexHbIMU 3a00sMu (O710KaMHu, JIEHTaMH, 3aX0JKaMH) MpH

cHCTeMax ¢ 3aKJIafikoii onpenensercs no gopmyrne:

Laag=JlOXxAcMxTcmxKpes , ™, (3.106)
S3ab x Yo

rae: A cMm - cMeHHasd IPOU3BOAUTENBHOCTD 32004, T;

T cM - yucno paboyux cCMeH B MecHlIe,

K pes - koadduument pezepna, K pe3.=1,2 - 1,25;

S 3a6 - oAk ceueHHs 32605 (PUPE3KH, 3aXOAKA), M*;

Yo - NJIOTHOCTH Py, /M.

Koapduument ympouneHuss MexaykamepHoro uenuka 3akmankoit  (Y) npu

ONpEICICHHN [1apaMETPOB KaMEPHO-LEJIHUKOBBIX CHCTEM C 3aKaaaKoi NpUHUMACTCA MpH
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ru/ipaBnyyeckor 3aknanke 1,5+1,6 ; npu TBepAcromel 3aknanke “Y” pacCYMTHIBAETCS IO
¢bopmyne:

(hy + 90E3)pus
by Ep

1-p3 - K (3.107)
l-pp

y:

rae: hy, by - COOTBETCTBEHHO BBICOTA M LIHPHUHA MEXKAYKAMEPHOIO LENHKA, M;
E3, Ep - Moayls YOPYrocTH COOTBETCTBEHHO 3aK/IANKU H PYMbI, KI/cM’;

1 3, 1 p - Ko3ddunuent IlyaccoHa 3akyiaiky U pybl;

K-KOB(I)(bHLII/ICHT, YYHUTBHIBAIOMIMH OTHOILECHHUE AONYCTUMOI'O COIIPOTHBJICHHUA Ha CXaTHE

pyzst (o Pox) 1 3aknanku (6 °.) (mpuHEMatoTcs no tabauie 3.7).

Tabnmuua 3.7
0 Pex
(8] 3C)K
10 20 30 40 50 u Gonee
K 0,65 0,68 0,70 0,72 0,75

3.10. Kastenpaphslii rpadgmk pa3sBUTHA 100bIYH PYAbI

I'paduk pa3BuTHS JOOBIYH pyIbl COCTABNSETCS C LENBIO ONIPENEIICHHUS:

BPEMEHH BBOJA NPOEKTHPYEMbBIX TOPU30HTOB;

BPEMEHH BBOJIa HHKEJIEXKAILUNX FOPU3OHTOB;

BPEMEHH [IPOEKTHPOBAHHS U CTPOUTENBCTBA HHIKEIIEXKAIIMX TOPH3OHTOB.

Ilepexon oumcTHBIX paboOT Ha HHXKeNeXallMd TOPU3OHT, KaK MpaBHIIO, JOJDKEH
OCyIIECTBIAThCS Npu HayuMuuK 50-60 % 3anacoB pa3pabaTeiBaeMoOro (3KCIUTyaTallHOHHOTO)
3Tana ¥ B HUCKIIOYHMTEIBLHBIX Ciiydasx - He MeHee 30 %. CocraBnenue rpapuka pa3BUTHA
JOOBIYH  JICHCTBYIOILETO NPEANPHATHS MPOM3BOAMTCS € YUYETOM OTpabOTKU 3amacos,
HaxXOJAILUMXCSA BBIUIE IPOEKTUPYEMBIX OTaxeH, W TOJOBOH NPOH3BOAMTENBHOCTH IO
YTBEPXKICHHOMY IIPOEKTY.

Omnpenenenne CcpokoB OTpabOTKH 3aNacoB IPOEKTHPYEMOIO 3Taka NPOU3BOIMTCS
COIJIACHO MPOU3BOJUTENBLHOCTH, PEKOMEHIyEMOH COCTaBJIIEMBIM ITPOEKTOM.

Ilpu ornuuaromMxcs NPOM3BOAUTENBHOCTAX IPEABLIYILETO NPOEKTa H HaCTOSLIETO

OIIpeAcIAE€TCS BpEMA (CpOK) H3MCHCHHS MPOU3BOANTEIILHOCTH.
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OcnoxHsonue o0cTosTe bCTRa (YCIOBUS) - OCYUICHHE, JApEeHaX 3alexet, 3akiajka,
OTCTaBaHHE NPOXOJAKH (yrinybku) CTBOJIOB M Ap. - AOKHBl YUUTBIBATHCA NPHA COCTABIEHUH
rpaguKoB.

I'paduk pa3BUTHSA AOOBIUM SBISETCA HCXOQHBIM MaTepualiom ans cocrasienus [10C
(npoekTta opranuzaiuu cTtpoutenbcTBa). [1I0OC W rpaduk OOMKHBI OBITH B3aHMOYBSI3aHBI
MeKITY CoDO0H.

I'paduk pa3BuTHs 10OBIYM COCTABIAETCH, HUCXOHOS M3 OIKCITyaTallUOHHBIX 3amlacos,
KOTOphIe ONpeneNsaioTess Mo OanaHcoBbIM 3amacaM ¢ Y4eTOM Ko3dh¢ulMEeHTa BHINMOTO
U3BIIECUCHHS.

I'paduk 0OBIYHO coOCTaBiiseTCs B BHJIe TAOJIMUBL, KOTOpas HMEET CIEAYIOWUHA BHA
(dopma 5).

®opma 5

I'padux passuTia 1o0LIYH PYABI

DTax 3anachl ITiomans I'onmsl

2
F'OPHU3OHT TBIC.T ThIC.M

Baie rop.

245 ‘

245 - 325
325

325 - 405
406

HUTOTO:

B ataxe (no ropusonTty) romosas noObrya, oOblMHO HauyuHas ¢ 5-10 %, mocTemeHHO
BO3pacTaeT makcHuManbHO no 70-80 %, 3aTeM HauMHaeT CHMXKaTbcs. [ofoBas moObIya, Kak
NpaBUJIO, NOJDxkHa oOecneyuBaThcsi He Oosee Kak JBYMsS OJTakaMH. TakuMm oOpasom,
ONTHMAIBHBIM COCTOSHHEM CIIEQyeT CYMTaTh IIOJIOKEHHE, NpPH KOTOPOM OJMH 3TaX
HaxoaMTcs B AopaboTke, BTOpoil B pa3paboTke M TpeTud - B HoAroTroeke. M3 Ttakoro
COCTOSIHMA M CJIEAYET MCXOOUTb IIPH PELUIEHMH CPOKOB CTPOMTENBCTBA MPOEKTHPYEMBIX H
HHJKENeXallnux dTaxeu.

B noscuurtensHo#l 3anucke K rpadUKy pasBuTHs A0OBIYM H3NIATAIOTCS OCHOBHEIE
OPUHLHKIL TTOCTPOEHHS Trpaduka M BBIBOJABI II0 CpPOKaM CTPOMUTENBLCTBA IIPOEKTHPYEMBIX
3TaXKeH, a TaKxKe coOOpaKEHUs MO CPOKaM [IPOEKTHPOBAHUS U CTPOHTENBCTBA HHKEIEXKALINX

3TaxeH.




149

3.11. MeToauueckne NnpHHUMNbI GOPMHDPOBAHUA KOMILJIEKCOB

rOpPHOIIAXTHOI0 060PY10BaAHHSA

3.11.1. O6uMe mON0XKEHUS

[TpoexTHpoBaHUE COBpeMEHHBIX TEXHOJOTHYECKHX CXEM IMOA3E€MHBIX FOpPHBIX paboT Ha
pyIHHKaX JOJDKHO NpeiycMaTpuBaTh IONHYIO MeXaHH3alHIO onepaluii OypeHus, 3apshKaHus,
NOTpYy3KH M TPaHCHNOPTUPOBaHMSA TOpHOH Macchl OT 3a00s 10 OyHkepoB oboraTuTelbHOM
(abpuky, KpeIUIEHHS TOpHBIX BbIpAOOTOK, 3aKJaAK{d BbIpaOOTAHHOrO MpPOCTpaHCTBA H
BCIIOMOTaTeJIEHBIX OIlepallHii, BKJIIOYasd JJOCTaBKy Ha y4yaCTOK 0OOpyJOBaHHS H MaTCpHAJIOB,
CTpOMTEJIHFHO-MOHTAXHBIE U PEeMOHTHBIE paboTel.  Bribop u ¢opmMupoBaHHE KOMIUIEKCOB
TOPHOINAXTHOrO0 O0OpyJOBaHMSI HEPAa3sphIBHO CBA3aHBl C IPOEKTHPOBAHUEM CHUCTEM
pa3paGOTKH M TEXHOJIOTHYECKOH CXEeMbl BBIEMKH NPUMEHHUTENBHO K TFOPHOTEXHUYECKHUM
YCJIOBHAM KOHKPETHOIO MECTOPOXKIACHHS M JIOJDKHBI PellaThCsl COBMECTHO M NApaUIENLHO B
CTAJHH COCTABJIEHUS TOPHOI'O U TOPHOMEXAHUYECKOIO PA3AENIOB IIPOEKTa.

HeobxoaumMo uMeTh B BHAY, YTO IapaMeTpbl OOOpyJOBaHHUA TECHO CBsI3aHbl C
IIPOU3BOJUTENBHOCTBIO BEIEMOYHBIX €JUHHUIL H, CIEA0BATEILHO, B 3HAUYHNTEIbLHON Mepe MOI'yT
BIIUATH Ha IPOU3BOAUTEIIBHOCTD PYAHHUKA.

BriGopy o6opynoBaHus J0KHO NPEIIIECTBOBATh H3YUeHHE 00BbEKTa IIPOEKTHPOBAHMS
B 4YacTU OOECNEeYeHHOCTH TPYAOBBIMH pecypcaMH, BO3MOXHOCTH M KEJaTEIbHOCTH
yBequyeHUs! OO0BbeMOB J00BIMM HMIM HMX NOJACpXaHUI Ha JOCTUTHYTOM YPOBHE IIpU
yXyIUIEHUH TOPHOTEXHUYECKNX YCIOBHI 3KCIITyaTallMH.

Bribop o060pynoBaHHsS MPOM3BOAMTCS TIpH YCTAHOBJIEHHOHW IMPOM3BOJACTBEHHOM
MOIITHOCTH PYAHHKA H B IPOLIECCE €€ ONITHMH3AlMH.

Koraga BapuaHThl MeXaHU3aLUU OTIUYAIOTCS TEXHUYECKHM YpPOBHEM NPOM3BOACTBA,
TEKYIIAMH H3JIE€PKKaMHU I[POU3BOACTBA TMpH COXpaHEHUM oObeMa [0OBIUM 0 pYAHHKY,
oueHky 3¢¢QEeKTHBHOCTH BapHaHTa MEXaHW3allUM  ClEeAyeT IPOHM3BOJUTH  IYTEM
COIMOCTABJICHHS! CPABHUTENBHBIX NPUBEJCHHBIX 3aTpaT IO BapHaHTaM C y4eToM addekta OT
BBICBOOOXKICHHS paOOTHHKOB U 3KOHOMHYECKOTro yuiepba oT oTephb U pasyboKHBaHMs.

B cnyyae uamMeHeHHMs NPON3BOAMTENBHOCTH PYJHHMKA B 3aBHCUMOCTH OT NPUHATOTO
BapHaHTa MeEXaHHW3alMH paboT oleHka 3G¢EeKTHBHOCTH CPaBHHBAaEMbIX BapHaHTOB

NPOM3BOIUTCSA C ydeToM obiero s¢dexTa no pyAHUKY (IPEANPUITHIO) B LIEIOM.
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Ilpu BeIOOpE BapuaHTa MEXAaHH3aUMH HEOOXOJMMO pacCMaTpuUBaTh TPU TIpYMNIIBI
rokazarenei:

OXUJlaeMble pe3ysbTarhl;

npearnoaraeMale 3aTpaThl PECYPCOB;

BpeMsi, HeoOX0IUMOe JJIsl JOCTHIKEHHS Pe3y/IbTaToB.

K oxunaeMbpIM pe3yJibTaTaM OTHOCATCA:

NpUBEEHHBIE 3aTPaThI;

peHTabeNbHOCTE KalMTAJILHBIX BIIOXKEHHI;

MPOU3BOAUTEIBHOCTH BLIEMOYHOM €UHHIIEL,

NoKazaTesIy U3BJICUEHUS PYIbI.

IlpennonaraeMbie 3aTpaTbl pecypcOB IO BapHaHTAM XapaKTEpHU3YIOTCS pacxoaoM
TPYAOBBIX, MAaTEPUAIBbHBIX, JHEPreTHYECKUX U (UHAHCOBBIX pECypCOB Ha MOJHBIH U TONOBOMH
00BEM NPOU3BOJICTBA U HA €UHHUILY NPOLYKLIHH.

Bpems, HeoOXoauMoe A JOCTHXKEHHMS pe3yJIbTaToB, XapaKTepu3yeTcs
MIPONIOMKUTENBHOCTBIO BBIMOJTHEHUS TEXHOJIOTHYECKUX MPOLECCOB B 3aKOHUYEHHOM ITUKJIIE
OYMCTHOM BBIEMKH H BpPEMEHEM 3aJaDKMBAaHHUS PECYPCOB B IIPOLIECCE MOATOTOBKH 3amnacoB K
BBLICMKE.

3HaueHue MoKas3aTeNel, UCIOJIE3YEMBIX IIpH BHIOOpEe BApHAHTOB MEXAHH3al UM, 3aBUCUT
oT Oonpmoro umcna (GakTOpoB: €CTECTBEHHBIX, TEXHMYECKHX, JKOHOMHYECKHX H
OpraHU3allMOHHBIX, (OPMHUPYIOUIUX BHELIHIOWO CPEAY.

K ectecTBeHHBIM (pakTOpaM CleayeT OTHECTH:

KpenocTb U YCTOHYUBOCTEL PYIbl U BMEIIAIOMIUX NOPOJ, MOIIHOCTL H YTOJI MNaJcHUS
PYAHBIX Tefl, 3amackl, riyOMHY 3ajJeraHdus MECTOPOXICHMs, XapaKTep pacnpelesieHus
[IONIE3HOT'0 KOMIIOHEHTA B MECTOPOXKIEHHH, LIEHHOCTH PYybIL.

K texnuyeckuM daxkTopaM cienyeT OTHECTH:

napameTpbl OOOpYIOBaHMS, NapaMeTphl CUCTEMBl pa3paboTKH, 3amachl pyabl B
BBIEMOYHBIX €JMHHULAX, YCTAaHOBJIEHHYIO MM ONTHMH3UPYEMYIO TPOU3BOAMTENBLHOCTh
pyOHNKa, HOPMATMBHBIE CKOPOCTH  HpPOBEAEHUS  BbIpabOTOK, pacxol  TPYAOBHIX,
MaTepUaIbHbBIX U JHEPTETHYECKUX PECYPCOB Ha €JUHULLY paOOTHIL.

K s3xoHOMHYECKMM PakTOpaM OTHOCSTCS:

CTOMMOCTb OOOpYIOBaHMsS, MAaTEPHUAIOB, SHEpruH, paboyeH cuJbl, HOPMATHBHbBIE
k03 PULMEHTE  CpaBHUTENBHOH 3G(MEKTHBHOCTH H  peHTAOENBHOCTH  KalMTaIbHBIX
BJIOXXEHHUH, BEJIHUHHY CONMYTCTBYIOIIUX KAIIUTAIbHBIX BIOXEHHIA.

K opranmnsalioHHbIM (pakTOopaM OTHOCSTCS:
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GOpMBI M METOABl OpraHW3alMH TPYHa, PeXUM paboTel 06OpYNOBaHMS, MOPAAOK
BBINOJIHEHHS TEXHOJIOTHYECKHX MPOLIECCOB.

Br160p cpencTs MexaHu3alui NPOH3BOAUTCA METOIOM Nepedopa BapHAHTOB.

B of0nemax kanuTanbHBIX BIIOXKEHUH, NMpHHHMaeMBbIX i pacdyera 3¢ (PeKTHBHOCTH
BapHaHTa MEXaHHM3alHH, YYHTHIBAIOTCS 3aTparhl M0 BceM HCTOYHMKAM (uHAHCHpoBaHHA. K
TaKHM 3aTpaTaM OTHOCHTCH:

3aTpaThl Ha IPHOOpeTeHHe U JOCTaBKY, MOHTaX U JEMOHTaX 000py/1I0BaHUS;

3aTpaThbl Ha poBeAeH e H 000pyI0BaHHE FOPHOKAMMUTAIBHBIX BEIPabOTOK;

3aTpaThl Ha TEXHHUYECKHE MEPOIPHATHS, MNpPEAOTBpallalolie OTpUHLATEIbHbIE
NOCJIEICTBUS BIMSHHUA NIPUMEHAEMON TEXHUKH Ha YCIIOBHUSA TPYZa;

KanuTalbHble BJIOXeHHs B OOOpoTHble (OHILI, aBaHCUpyeMble Ha CO3JlaHHE U
noaaep>kaHue GpoHTa OUUCTHOH BHIEMKH.

B Texyiux 3aTpaTax yYUTHIBAIOTCS:

3aTpaThl HA MOTralICHHE U aMOPTH3ALIMIO BIPaOOTOK;

3aTpaThl N0 MPOLECcaM OYUCTHON BHIEMKH;

3aTpaThl [0 CONPSMKEHHBIM ¢ OYMCTHON BBIEMKO# Mpoleccam;

IIEXOBbIE U 00lIepyIHHYHbIE PACXO/BL.

[lpu pacyere KanUTaIbHBIX BJIOKEHHH, OKCIUTyaTallHOHHBIX 3aTpar, a TaKxke
JIOIIOJIHUTENbHEIX TI0Ka3aTelieli MPUMEHSIOTCS 1IeHbl, Tapudbl, CTaBKU 3apaboTHOH MiaThl U
JIpyrue CTOUMOCTHBIE HOPMATHBHI, AE€HCTBYIOIE B MOMEHT BBINOJIHEHHS PacyeTOB.

Pacxos MaTepHalioB M 3HEPrHM NPHHUMAETCA MO JAaHHBIM HOPMAaTHBHBIX [OKYMEHTOB
HJIH Ha OCHOBE JIYYINHMX TOKa3aTeleil mo obopynoBaHHIO, paboTarolleMy B aHaJIOTHYHBIX

YCIIOBHUAX.

3.11.2. Beibop obopynoBanus

MecTopoxaeHHe MOENUTCS Ha OJHOTHIHBIE IO T[OPHOTEOJIOTHYECKHM YCIOBHSM
BBIEMOYHBIC YYaCTKHM, KaXIbli M3 KOTOpBIX MOXeT OBITh OTpaboTaH OJHOH cUCTEMOI
pa3paboTKH.

Mcxons w3 rojoBod NPOM3BOAMTENBLHOCTH pyIJHHKAa M HOpsAAKa OTpabOTKH
MECTOPOXIEHUS olpenenseTcs 00beM JOOBIYH M3 BHIEMOYHOIO Y4acTKa Ha BECh IIEPHOJ
3KCILTyaTalMH.

[TpON3BOAUTENLHOCTD BHIEMOYHOIO Y4acTKa NpH YCTaHOBJIEHHOH IPOH3BOUTENBHOCTH

PYAHHKA ONpeJIeNseTCs U3 YCIIOBHS
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ZJ: Q-aj=a-p, (3.108)
i

rJe p - yCTAaHOBJIEHHAas rof0Basi IPOH3BOAUTENBHOCTD PYAHUKA, T/TOL;

a - coJepXaHue NOJIe3HOro KOMIOHEHTa B J0OBITOH pyIHON Macce 1o pyJHHUKY,%;

Qj - NpOU3BOAHTENILHOCTb j- OrO BLIEMOYHOTO y4acTKa, T/TOL;

aj - coJepXaHue NoJe3H0ro KOMIOHeHTa B 10OBITOM pyle U3  j-ro yuactka. %o.

Kaxaplii BbIEMOYHBIH Y4YacTOK ACIHMTCA Ha JJIEMEHTApHbIE BBLIEMOYHBIC €AHHHIIBI,
XapakTepu3ymollldecs  CBOMMH  KOHCTPYKTMBHBIMM  mapametpamu.  Onpexpensercs
MaKCUMaJIbHO BO3MOMXHOE UYMCJIO BBIEMOYHBIX €JWHHMIL B IIpEAeSiaX BBIEMOYHOIO y4acTKa B
OIHOBpEMEHHOH paboTe (MCXOASA M3 TEXHOJOTHYECKMX BO3MOXHOCTEH) M yCTaHABIMBAECTCH
MUHHMaJIbHO JOMYCTHMasi IPOU3BOAHTENHHOCTh BHIEMOYHOH €IHHHIIBIL.

[lpy BbHIOOpE BapnmaHTa MeEXaHH3allUM MEpPBOHAualbHO OTOMPAIOT BCE THUMBI U
THUIOpa3Mepbl 00OpYyAOBAaHMS, TEXHHUYECKH IPHEMIIEMOTO B pacCMaTpUBAEMBIX YCJIOBHSX.
3atem M3 3TOro o00OpYAOBaHMA IO JIOTHYECKHM  COOOpaXKeHHsIM  OTOMpaioTcs
KOHKYPEHTOCIIOCOOHBIE BApUaHTh], KOTOPHIE M0 CPaBHEHHIO ¢ JAPYTUMH 3aBEIOMO JIydllle MO
KakuM-To nokasatenaM. KonkyperrocnocobHble BapHaHThl (06BIYHO 2 - 3) XapaKTepH3yIOTCS
IPUCYIIMMH MM NapaMeTpaMH, COIOCTaBISIOTCS MeXIy coboit Ha OCHOBE KOHOMHYECKOro
CpaBHEHHMS.

daxrtopsl, BiIMAIOLIME Ha OTOOp OOOpYNOBaHUs, YCIOBHO MOXHO pa3feNuTh Ha
IIOCTOSHHBIE H TI€PEMEHHBbIE, KOTOpbIE BBICTYNAIOT KaK OIPAaHHMYEHHs B OIpeAesICHHBIX
YCJIOBHSX.

K mocTtosHHBIM dakTOpaM cleyeT OTHECTH:

KpenocTh pyabl, KOHCTPYKTUBHBIE MapaMeTpbl H OCOOEHHOCTH CHCTEMBI pa3paboTKH,
pa3sMep KOHIMIMOHHOIO KyCKa pyabl.

KpenocTts pyas! npenonpesenseT Bpibop cnocoba SypeHus.

KoHCTpykTHBHBIE NapaMeTpbl U OCOOEHHOCTH CHCTEM pa3pabOTKH perjiiaMeHTHPYIOT
crioco® oTOOHKH, IITyOMHY CKBaXKHH, YCIIOBUS NOTPY3KH H JOCTABKH.

PasMep KOHAMLMOHHOIO KyCcKa pyABl OrPaHHYHBAET IMPUMEHEHHE TOrPY304YHBIX H
JIOCTaBOYHBIX CPEACTB.

HanbHedinnii oTOop 00OpyNOBaHMsI BENETCS C Y4eTOM IEepeMEeHHBIX (aKTOpoB, K
KOTOPBIM CJIelyeT OTHECTH YCTOMYHMBOCTH PyZbl H BMEILAIOIIMX MOPOJ, MOUIHOCTH PYAHOTO

T¢a, TPOU3BOAHUTEIILHOCTDL BBIEMOYHOH €JIMHUIIBI.
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VCTOHYMBOCTE  pPyObl W BMEMIAOIMX MOpPOA  HPERoNpefe/seT TEXHUYECKYIO
TIPHEMJIEMOCTh CKBAXXHH YBEJIMYEHHOTO JMaMeTpa npu oTdoiike, MOMyCTHUMbIE THIIOpa3MeEpPhbl
000pyAOBaHHs, HCXOAS M3 MaKCHMaJIbHO BO3MOMXHBIX Pa3MEpPOB BHIPAbOTOK TO YCAOBHIO KX
KpeILIEHUS U NIOQACPKAHU.

MoumHocTh pyAHOTO TeNa perinaMeHTHPYET THIIBI U THIOpasMephl 000pyAOBaHMS TIPH
ero paboTe HEMOCPEACTBEHHO B OUHCTHOM NPOCTPaHCTBe 6e3 NOAPhIBa BMELIAIOIINX OO/, a
TaK)Xe AUaMeTpP CKBa)XHH IIPH 0TOOMKE PYABL.

TexHuyeckas ¥ BO3MOXKHas 3KCILTyaTallMOHHAs NMPOM3BOAUTENBHOCTh 00OpYIOBaHMS
ompenenseTcst [ KOHKPETHBIX YCJIOBHH M KaXIOr0 THIA W TUIOpa3Mepa MalluH C
UCTOJIb30BaHHEM (YHKUHOHATBHBIX 3aBUCUMOCTEH NPOM3BOAMTENBLHOCTH OT MapaMeTpoB
o6opy10BaHHA M TOPHOTEXHHYECKHUX YCIIOBHH 110 OOUICTIPHHATHIM METOTHKAM.

dopMHpOBaHHE KOMIUIEKCa MAIUUH CJIEIyeT IPOM3BOJUTh MPH YCTAaHOBIECHHOMU
IIPOH3BOACTBEHHON MOIIHOCTH pYJHHUKA.

[o000By1I0 3KCNTyaTallMOHHYIO MPOM3BOAHUTENBHOCTH OCHOBHOTO TEXHOJIOTHYECKOTO

000pyIOBaHHS pacCUHTHIBATE:

Pokemak. x Ty x Ky x K, , enron, (3.109)
ITx KM x K pes.

P axc.rog =

rae K, - xkoapduuueHT, yuuThiBalOLLIMi HEPABHOMEPHOCTL 00BEMOB paboT no 3abosM;
K, - xo3pdunuent, ydudThIBaIOIIMHA  YHHUBepCcaJBbHOCTh  oOopynoBaHus (A
y3Kocneuuanu3upoBaHHbelXx MawmH K; = 1); Il - 4Hciio ycTaHOBIEHHOTO B BBIEMOYHOM
eauHUIEe 000pynOBaHHs (AN CTaUMOHApHBIX ManivH), KM - ko3 dpuiuueHT, yyuThiBaromui
3aTpaThl BpeMEHH Ha MOHTaX, IEMOHTaX M MepeMmelneHHe o6opyaoBanus B TeueHHe roja (Km
= 1,05-1,1); K pe3 - obwmud kodpduilieHT pesepma, YYHUTHIBaIOLIMH HaXOXIeHHe
obopynoBaHHS B PEMOHTE ¥ IUJIaHOBOM pe3epBe; Pskc.Mak. - BO3MOXHas
MaKCHMMaJIbHasi CMEHHasl 3KCIUTyaTailMOHHas INPOM3BOIUTENBHOCTh MAalIMHBI (YCTAHOBKH),

en/cmeny; Tp - pona pabodero BpeMeHH, CMEH/TO.

3.12. BuyrpHmaxTHbIii TPAHCTIOPT

Boneiioll oneIT IPOEKTUPOBAaHMSA IIOA3EMHBIX DPYAHHKOB 4YE€pHOH M I1BETHOH

METAIIYPrHH, @ TaKX€ peE3YJIbTaThl MHOTOYHCIICHHBIX HAYYHO-HCCICAOBATEIIBCKUX H

NpPEeANpPOEKTHBIX TNpopadOTOK, [AlOT OCHOBaHWA  CYMTaTh HauOonee 3(deKTUBHBIM
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TpaHcrnoproM Ui OONBUIMHCTBA PYAHBIX MMIaxT Ha BHAWMYIO IEPCOEKTUBY  OTKATKY
M0JIE3HOr0 HCKOMAEMOT0 XeNe3HOJOPOXKHBIMHI COCTaBaMH.

B omnpexeneHHbIX ycnoBHSX 3(QEeKTMBHBIMM MOIYT OKa3aTbCsl KOHBeHWEpHBIH
TpaHCopT pyabl (0cOOEHHO Ui TOPU30HTOB C OOJBIIONR TONOBOH MPOU3BOJNUTEIHLHOCTBIO)
WIM OTKaTKa TI0JIE3HOTO MCKOINAeMOro CaMOXOAHBIMU TpaHCIOPTHBIMM MauivHamu. He
UCKIIFOYeHA  TakXe  [1e71eco00pa3HOCTh  MCHONB30BaHMA B OTHAEJIBHBIX  Clydasx
KOMOMHUPOBAHHBIX TPAHCIOPTHBIX CXEM.

D¢ deKTHBHOCTh MPUMEHEHUA TOr0 HJIH MHOTO BHJAA TPAHCIOPTAa 3aBUCHT OT MHOTHX
(aKTOpoB, OCHOBHBIMH M3 KOTOPBIX SIBISIIOTCS TOPHOTEONOTMYECKHE YCIIOBHUS, CXEMBI
BCKPBITHS U MOJATOTOBKH MECTOPOXXIEHUH, CUCTEMBI pa3paboTKH U UX NapaMeTpbl, MOIIHOCTh
NpPEANPUATHS U pacCTOsIHUE TpaHCHopTHupoBaHus. [103ToMy BOMpoCk! BEIOOpa TPaHCMOPTHBIX
CPEICTB [IOJKHBI paccMaTpMBAaThbCs BO B3aUMHOM CBA3M C YKa3aHHBIMH (paKTOpaMH, paBHO,
KakK U BrIOOp cniocoba BCKPBITHS U CHCTEMBI pa3paboTKU JOJXKEH MPOU3BOAUTHCSA C YYETOM
Hanbolee palMOHANBHBIX BUIOB TPAHCIIOPTA U MPOCTEHIIUX CXEM TPAaHCHOPTHOH CEeTH.

OxkoHuaTenbHBIH BHIOOD BHJIa TPAHCIIOPTa TOPHOM MAacChl, a TAKXKE INTATA TPYASIIUXCS,
MarepHasioB M 0OOpyHOBaHMS IO TIOPHbIM BHIPabOTKAM HEOOXOJMMO OCYUIECTBISTL Ha
OCHOBAHHH HWHXXEHCPHO-TEXHHUYECKUX M TEXHHKO-3KOHOMHYECKHX PAcyeTOB B COOTBETCTBHH
C HOPMATHBHO-METOAMYECKHUMHU YyKazaHusAMH “OOLIecOl03HbIX HOPM TEXHOJOTHYECKOTO
MPOEKTUPOBaHUS NOA3EMHOTO TPaHCIIOpTa ropHonoowiBaromux npeanpusatuii” OHTIT 1-86.

[Tpu mpoexTupoBanuH 1r0OOr0 BUAa TPAHCIOPTA ONpeeseTCs NoTpeOHOe KOTHYECTBO
€ro eIMHHL, WTaT TPYASIUMXCS IS €ro IKCIUlyaTallMM, pacxo] 3JeKTPOIHEPIUH, TOIJINBA,
MaTepHasIOB, a B OTAENBHBIX CJIy4yasiX BBINOJIHAETCS MPOBEPKA BO3MOXKHOCTH €ro paboThl IpU

3alaHHOM Npodue TpaHCIOPTHBIX BHIPAOOTOK.

3.13. IlpoBeTrpnBaHne pyHHKOB

3.13.1. Obwue nonoxeHus

[IlpoexTvpoBaHHE BEHTWIALMH TOA3EMHOTO pyaHHKa (IaxXThl) HEOOXOIHUMO
OCYILECTBIATH B CJIE/YIOILIEM MOPSKE:

onpejeeHUe cXeMbl H ciocoba IPOBETPUBaHKA PYAHHUKA (LIAXTHI);

pacueT pacxoja oOIIEeINaXTHOrO KOJTHYECTBA BO3IyXa,;

pacnpesiesnieHHe BO3AyXa B OOLICIIAXTHOH CeTH M MpoBepKa CeYeHH# BBIpabOTOK MO

OONYCTUMBIM CKOPOCTAM ABHXCHHUA IMOCIICAHETO;
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pacyeT nenpeccuu pynnuka (axThl);
peLIEHE BONPOCOB, CBA3aHHBIX C IPOBETPUBAHUEM BhIpabOTOK IIPH MX NMPOXOIKE.
Crnenyer uMeTh BBHAY, 4TO NPOEKTHPOBAHHE BEHTUJIALHHN JOJDKHO OCYLIECTBIATHCA B
TECHOHU YBSI3KE C IPOEKTUPOBAHHEM OCHOBHBIX TEXHOJIOTHYECKHUX ITPOLIECCOB.
IIpp  >TOM BO3MOXHO YTOUHEHHE paHee pACCYMTAHHBIX [apaMeTpoOB, Kak

BCHTHJIAUUOHHBIX, TAK U TEXHOJIOTHYECCKHX.

3.13.2. Beibop cxeMblI ¥ cioco0a BEHTHIIALUHA

[Ipu BHIOOpEe cXeMBI BEHTHASIUM B Mpolecce MPOEKTUPOBAHUSA HEOOXOIUMO
cobronaTs crenyromue obuume TpeboBaHug:

cXemMa BEHTHJIALMH JoJKHAa ofecnedywBaTh OoJadyy K MecTaM noTpeOneHus
Heo0X0IUMOro KOJUYecTBa BO3AYXa,

COMPOTHUBJICHHE BEHTH/IALIAOHHONH CETH JAOJKHO ObIThb MMHHUMa/bHBIM, YTO OOECIEUUT
MHHHUMATIBHYIO JIEIPECCHUIO IAXTHI;

cxeMa BEeHTHJISIUY J0JIXKHA IpeycMaTpUBaTh MUHUMYM yTE€UEK BO3/1yXa;

cxeMa Jo/hKHA oDecrnievyHTh Takoe €CTEeCTBEHHOE paclpelelIeHHE BO3AyXa, KOTOpoe
CBOJIHO OBl K MUHUMYMY HEOOXOAMMOCTE B HCKYCCTBEHHOM PErYJIMPOBaHUY;

BEHTUJIAIIMOHHAs CxXeMa JODKHa o0O0ecCrneudTh MSTKOCTh PEBEPCHPOBAHHUS CTPYH,
6naronpusATHBIE YCIIOBUS Tpyla, CllaceHHe JIIoJed NMpH aBapUsX ¥, KpOME TOro, OHa AOJDKHA
OBITH 3KOHOMHYHOH.

Ilpu pewienun Bompoca o criocobe MpoBeTpHUBaHUS CNENYeT HCXOIUTh U3 cooOpaXKkeHuH
TEXHHYECKOH H 3KOHOMHYECKOH LienecooOpa3HOCTH €ro NPUMEHEHHS.

OCHOBHBIMH JOCTOMHCTBAMH HarHETaTeILHOrO cioco0a NMpOBETPUBAHUS ABIISIETCA:

BO3MOJXHOCTh NPUMEHEHHS ONHOH BEHTWJISTOPHOH YCTAaHOBKH, paclojaraeMoi, Kak
OpaBUJIO, B LIEHTPE MAXTHOTO MOJIA, IPH MHOIOYHCIICHHBIX Pa3BETBICHUIX BEHTUIALMOHHON
CETH;

GoJiblas yCTONYMBOCTH paboT IIaBHOro BEHTHIATOPA,

JIETKO PpErylvpoBaTh pAaClpelesieHHeM pacxoja BO3JyXa B CeTH H  yIpaBisiTh
BEHTHJISLIMOHHBIMH peXUMaMH IIPH aBapusX;

yepe3 BEHTWIATOPDHYIO YCTAaHOBKY IHPOXOIAMT YHCTBI BO3IYX, 4YTO OOECNEYHUBAET
Oonblryo 0€30MacHOCTh U JUTUTEJIBHBIH CPOK €€ CIIY>KOBbI.

[TonoxutenbHBIM (AKTOPOM SBJISETCA M TO, YTO IIPH HarHETATENIBHOM IIPOBETPHUBAHHH

OTCYTCTBYIOT IIOACOCH]I BO3QyXa € IIOBEPXHOCTH YEPE3 06pyIlICHHI>Ie MIOopoakl. K negocrarkam
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HarHeTarejbHOro crnocoba BEHTHSUAH CHEAyeT OTHECTHM HEOOXOAMMOCTh YCTpOHCTBa
repMETHYHOI0 HaIIaXTHOrO 3JaHHA M BO3AYXOIMOJAIOIIEro CTBOJA, KOTOPBIA OOBIYHO
SBJIAETCS KJIETE€BBHIM, HEOOXOAMMOCTh YCTAHOBKM MOLNHBIX IJIABHBIX BEHTHIATOPOB C
OO0ABIIMM IHaNa30HOM PETYJIHPOBAaHUSA pacxola BO3AyXa M Jenpeccud. B razoBbix wwaxrtax
NpUMEHEHHE HarHETaTeNbHOrO crocoda  MPHUBOAUT K JIONIOJHHTENBHBIM TPYAHOCTAM,
3aK/IIOYAIOIIAMCS B TOM, UTO IIPU aBapHMiiHOM OCTaHOBKE BEHTHIISITOpA JaBII€HHE BO31yXa B
BbIpAbOTKAX LIAXThHI AJAET, YTO MOXKET [IPUBECTH K UX 3ara3uPOBAHUIO.

[Tpu BcachiBatolleM crHocoOe MPOBETPHBAHHS MOXET OBITh MpPHMEHEHa Kak OfHa
LIeHTpaJibHasi BEHTUIATOPHAS YCTAHOBKA, TaK M HECKOJIbKO BEHTHJSNTOPOB, YCTaHOBJIEHHBIX
Ha ulaHrax MWaxTHOro MoJisA. BaKHBIM NOCTOMHCTBOM 3TOro cnocoba sBiseTcs TO, YTO B
Cllyyae aBapUiiHOM OCTAHOBKM BEHTHIATOpA NaBlieHHEe B BhIpAOOTKax MOBBIIIAETCS M TEM
caMbIM 3aMe[JIseTcs IMPOoLecC WX 3arasupoBaHus. BcacwiBarolmii cnocod HECKONBKUMH
BEHTHUJIATOPAMH JIa€T BO3MOXXHOCTb HCMOJB30BaTh MEHee MOIUHbIE BEHTHJATOPHI, YTO
SIBJISIETCS TIOJIOKUTENbHEIM (akTOpOM NpPH NPOBETPUBAHHM INAXT, HMEIOUIMX OONBLIYIO
NPOTSKEHHOCTL BhIpabOTOK. B TO e Bpems IMpH HECKOJBKHX BEHTHIATOPHBIX YCTAHOBKAx
CTAHOBHUTCS CJIO)KHEE TIPOIECC pPeryJupoBaHHs BO3AYWHBIX IOTOKOB, IMOHMXXAETCH
yCTOHYHBOCTS BeHTHJIALHMHA. OGUIMM HEJOCTAaTKOM BCAChIBAIOUIETO criocoba MpoBETpUBAHHS
SIBJISIIOTCS TIOZICOCH BO3/AyXa C MOBEPXHOCTH Yepe3 30HBI O0pyINeHUsl, TPEIIMHBI U IPOBAJIHI,
4YTO NPUBOAMT K €ro 3arpsisHeHHio B pabounx 3abosX M CHMKaeT HHTEHCHBHOCTD
BEHTHJISAIIHH.

KoMOnHMpoBaHHBIH (HarHeTarelbHO-BCACHIBAIOIME) cNOCOO BEHTHIISIMHM ClEAyeT
NPUMEHSTH B TeX ClydasX, KOrja HeoOXOAMMO JMKBHUAUPOBATh HJIM YMEHBIIMTH YTEYKH H
IIOJICOCH BO3AyXa uepe3 BhIpabOTaHHBIE NPOCTPAaHCTBA U TPELIMHBL ITOT C€mnocod
NpPOBETPUBAHUSA  MO3BOJIIET  paAcHpelleNMTh  OOLICIIAXTHYX  JEMPECCHI0 Ha  JBa
10CJIeOBaTENbHO pabOTAIOUIMX BEHTUISTOPA, YCTAaHABIMBAEMBIX B BO3LYXOINMOMAIOLIEM H
BO3yXOBBLIAIOLIEM CTBOJIAX.

HecMoTps Ha TO, YTO KOMOWHHPOBAHHOE NPOBETPHBAHUE JIAET BO3ZMOXHOCTDb MOJy4YaTh
BBICOKHME Nepenajabl M0 NYTH JIBUKEHHUS BO3JyXa, a’poAMHaMUdecKas CBsS3b BBIPAaGOTOK C
3€MHOH TOBEPXHOCTBIO YMEHbILUAETCS, YTO SBASETCS HECOMHEHHBIM MPEHUMYIIECTBOM [0
CPaBHEHHMIO € HarHeTaTe/IbHBIM M BCACHIBAIOLIMM criocobaMM BeHTHUNSHHU. Hemocrarkamu
HarHeTaTelbHO-BCACBIBAIOLIEIO crocoba NMpOBETPUBAHHUS ABJIAETCS HATWYME ABYX W Oolee
BEHTHJIATOPHBIX YCTAHOBOK, TPYAHOCTH B YNPaBJIE€HHH MPOBETPUBAHHEM [PH HATHYHUH

HECKOJIbKHX BCAChIBAIONMIUX BEHTHIATOPOB H pa36p0ca}mocm TOpHBIX pa60T.
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3.13.3. PacueTt 001IEPYIHHUHOTO KOJHYECTBA BO3AyXa [JIs

NPOBETPUBAHHUS FOPHBIX paboT

Enunsle nmpapnna 6e3onacHOCTH NpH pa3paboTKe pPyAHBIX, HEPYAHBIX H POCCHIMHEBIX
MECTOPOXKACHUNH NOA3EMHBIM crnocoboM TpedyroT, 4TOOBl KOJMYECTBO BO3AyXa A
TPOBETPUBAaHUs BBIPAOOTOK pacCUMTHIBATOCH MO HAHUOOJBIIEMY YHCIY JIIOJIEH, 3aHSATHIX
OJHOBPEMEHHO Ha MOA3EMHBIX paboTax, MO YIJEKHCIIOTe, MO SAOBUTHIM M B3PBIBOONACHBIM
rasam, IIbLIH, 110 Ta3aM OT B3PbLIBHBIX paboT, O BpeIHBEIM KOMIIOHEHTAM BBIXJIONIHBIX [a30B OT
IpPHMEHsEMOT0 0DOpYAOBaHMs C JIBUraTeISMH BHYTPEHHEIOo CropaHHs, a TaKkxe 10
MHUHHMAQJIBHOH CKOPOCTH [IBHDKEHMS BO3JyXa W K YYeTy [pHHHMaloch Hauboibliee
KOJIMYECTBO BO3JyXa, IIOJYyYeHHOE IIO BhIIIeYKa3aHHBIM HaKTopam.

Opnako ©OJNBHION ONBIT HPOEKTHPOBAHHS TIOA3EMHBIX PYIHHKOB METAUTYPryu
noKa3aJl, 4YTO ONpeAeAOLUM $aKTOPOB MPH pacyeTe BO3AyXa JAJiA NMPOBETPHBAHUS TOPHBIX
paboT Ha ITUX 1IaxTax sABJISETCA NBUIEBOH, a 1Is 3a00€eB, rie NpuMeHseTcs 060py10BaHUE C
IU3EJIBbHBIM TPHBOAOM, - 3arps3HEHHE BO3JyXa BBIXJIONMHBIMH Tra3aMH, MO3TOMY [pH
ONpeNeNeHnH OOIICIIaXTHOTO KOJMYEeCTBA BO3AyXa Lenecoo0pa3HO YYMTHIBAThH JUIIL 3TH
(dhaxTopsbl.

TpebyeMplii o01IepyIHUUYHBIH pacxol BO3Jyxa MO IbUIEBOMY (pakTopy Onpeaensercs
o crnenyroluei popmyre:

nn

n, ny n; n
Qoow= ( Z Ug Sg+ Z UsSs + Z U,S3 + Z UpS, + Z UnSh +
1 1 1 1 1

Ux n;
+ Z U, S + Z UsS: ) Ky Kpew > Mfc (3,110)

rae. n,, Ng, N3, N, N, N - COOTBETCTBEHHO KOJHMYECTBO IOCTABOYHBIX,
OYpOBBIX, 3aKJaJOYHBIX, HAPE3HBIX, IOArOTOBUTEJLHBIX M KalUTAIBHBIX (B CTalMH
IIPOXOJIKH ), BBIpabOTOK € Y4ETOM pe3epBHBIX 3a00€B.
N¢- KOJMUYECTBO KaMEPHBLIX BBIPAOOTOK, MNPOBETpHBAEMbIX 000C0oOIeHHOH CTpyek
CTBOJIOB M YKJIOHOB, HCKJIIOYEHHBIX U3 CXEMBI IIPOBETPUBAHUS (HEHTPAIbHDIX).
U,, Us, Us, Uy, Uy, Ue, Uy - pacueTHBlE  yCpeIHEHHBIE CKOPOCTH  JBHIXKEHHS
BO3/lyXa B BhIllIeNepeYrCIIeHHbIX BIpaboTKax,
Ug,= Us, = U, = U,,, = Uy, = Uy, = 0,5 M/cex., U, = 0,15 m/cexk.

" 2
Ses S6s S35 Sy Sk Sny S¢ - IIIOIIALKR KX IONEPEUHBIX CEYCHHH [UIS BEHTHIIALUH,M .
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Ky, Kpes - COOTBETCTBEHHO KOI(QMIMEHTDI, YYMTBIBAIOIIME YTEYKH BO3AyXa H
BO3MOXHOE€ YBEJIMYEHHE MPOU3BOANTENILHOCTH MIAXTHI (MPUHUMAIOTCA MO KHUre 1 HOpM
TEXHOJIOTHYEeCKOr0 IPOEKTHPOBaHu4, rnapa 4.21).

Pacyer HeoOxonumoro xonuyecTBa BO3AyXa Uil I[IPOBETPUBAHHS OYUCTHBIX H
IPOXOa4Yeckux 3ab0eB, B KOTOPBIX MNPUMEHSIOTCA CAMOXOJHBIE MaUIMHBI C JAH3EIbHBIM
IPHBOAOM, CclienyeT MpPOBOJAUTL B CooTBeTCTBHMM ¢ “HHCTpykuueir no Oe3onmacHOMY
MIPUMEHEHUIO CaMOXOJHOro (HEpenbCcoBoro) oOOPYIOBaHHS B MOA3EMHBIX YCJIOBHAX,
yrBepxxaeHnoit I'ocroprexnaasopom CCCP 20 utons 1972 rona. B Belpabotku, rae paboraer
JusenbHoe oOOpynoBaHHMe, cleAyeT IoJaBaTh CBEXHH BO3LyX B oObeMe He MeHee
6,8 M>/MuH. Ha 1kBT HOMHHAILHOM MOINMHOCTH J[(BUCATENS (5M3/MHH. Ha 1 n.c.). Ho
YUYHTBIBasi, YTO B OTAEIBHON BBIpaOOTKE HJIM HECKOJBKHX BbIpA0OTKAaX, BXOISIIMX B OAHY
BEHTHJIALMOHHYIO BETBb, MOryT paboTarh onua, ABe M Oojiee MallluH, HEOOXOAUMO MpH
pacueTe BO3[yxa [Uis IPOBETPUBAaHHA BROJUTDL KO3 GUIHEHT HEPAaBHOMEPHOCTH (ITpU OJIHOM
MaiuHe, paBHbld 1,0, npu nByx MammuHax - 0,9, tpex - 0,85). Taxke nmpu onpeneneHuu
KOJIMYecTBa BO3JyXa JONYyCKaeTCs HCKIKOUYeHWe M3 pacyera NMoTpeOHOCTH B BO3AyXe IJIs
pazbaBrieHHs BBIXJIONHBIX Ia30B OyPOBBIX MAILIUH C XOJ0BbIM JH3€JIbHBIM IIPUBOJIOM, a TAKXKE -
MalMH BCIIOMOraTe/IbHOT0 Ha3HaueHHUs npu pabote uX B BbIpabOTKAX CO CKBO3HOI CTpyeit
Bo3ayxa He 6onee 10 MHH. B TeUeHHE IBYX 4acoB.

PesynbTarhl pacyeToB IO ONpeleneHH0 TpeOyeMBIX pacXolOB Bo3JyXa CBOASTCS B

Tabmmny no ¢popme 6.

3.13.4. Onpenenenue aerpeccHr pyIHUKA

PacueT BEHTH/IAIMOHHON CETH ClIeTyeT HAYMHATh C pacrpeaeseHHs 0O1IeTo 1Sl MaxThl
KOJIH4ECTBA BO3JlyXa I10 OTAEeJILHBIM HallpaBlIeHUsAM U 3a00sSM IMPONOPUHOHANBHO (aKTopy,
IpH y4yeTe KOTOPOro MOJy4eHO HauObospluee 3HaueHHe obuiero aebera. YcTaHOBIIEHHOE
TakuM 0o0pa3oM pacnpefieleHue BO3JyXa MOKa3bIBaeTCs Ha pacyeTHO# cxeMme, MOC/E 4ero
BBLIIIOJIHSETCA IPOBEPKA CXEMbI C TOYKH 3PEHHUS €€ COOTBETCTBHS TPeOOBaHHSM IpPaBHI

0€30macHOCTH B OTHOLIEHHH CKOpOCTeﬁ ABHIKXEHHA BO3ayXa IO Bblpa6OTKaM.



Dopma &
Konnuectso Bo3ayxa Al NposeTpMBaHHS rOPHbIX paboT

Haume- OBee konuuecTBo 3a60€B Ceuenue BbipaboTKH 15 CKOpPOCTB ABMXEHUS BO3JYyXa N0 Konundecro Bo3ztyxa Ha Konuuecrro Bo3Iyxa Ha Boero | Kommieer- | Kot | Boero
HOBAHKE MpPOBCTPHBAHHS, M2 BLIpaBboTKe, M/CEK. onmH 3a60i, M /cek. Bee 3a60H, M /cek. BRIy~ | BOBOAIYXA | HECTRO | By
H HAa OYHCTHHIX Ha OYHUCTHELIX Ha OYHCTHBIX Ha OYHCTHLIX Ha OYHCTHBIX xama g npo- BO3y- xac
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B uensx ymeHblleHHs gemnpeccuH LielecooOpasHO pasmensaTh obliee KOJMYECTBO
BO3/yXa Ha BO3MOXHO OONblllee KONHIECTBO NTAPATLIENBHBIX CTPYH.

Ecnn npennonaraercs nposeTpHBaTh LIAXTY OAHHM BEHTHJISTOPOM, TO JENPECCHIO
pacCUMTBIBAIOT 1O OAHOH cTpye, Haubollee TpyAHOH [ TNpoBeTpuUBaHUs. B ciyuae
MIPOBETPHUBAHHUS HECKOJIBKUMH BEHTHJIITOPAMH TaKOTO poJa pacyeT J0JKeH ObITh clead [s
KaXI0r0 M3 BEHTUIATOPOB, T.e. Ui KaXJOr0 BEHTHIATOpPA HYXHO HAWTH CTPYIO
MaKCUMAaJIbHOM JENpPECCHH, KOTOPYIO M IPUHSTE 38 pacueTHYIO AJIs 3TOro BEHTHJISATOpA.

O61mas aenpeccus WAaXTH paCCYUTHIBAETCA 110 Clieayroiieil popmyie:

hy =Ky . h +h,, galla, (3,111)
rae: h - cymmapHas pacueTHas IENPEcCHsl BCEX BBIPAOOTOK, 00pa3yIoUInX CTPYHO

OT yCTbs BO3AyXolaJarollero CTeoja 40 yCTbsi BEHTHIIALHOHHOIO CTBOJA:
" LP
h= Za'_s‘_ Q*, nmalla, (3,112)
1

rae: h - konuyecTBo BBIpabOTOK, COCTABNSIOLIMX PACUETHBIH NYTh BO3/yXa;
o - KO3 PHULHEHT a3pOJHHAMUYECKOro CONPOTHUBIICHHS BbIpabOTKH,

Kr. cex. .2,

3
M

(npuHUMaeTCs B COOTBETCTBUU ¢ HOPMaMH TEXHOJIOMMYECKOro NMPOeKTHPOBAHHUS);

Q- JIMHA BBIPaOOTKH, M;

P - nepumetp BripaboTKH, M;

Q - KOJNIMYECTBO BO3YXa, Ipoxoasulee Mo BeIpaboTKe, M>/CeK.;

S - nnowans nonepevyHoro ceueHHs BeIpaboTKH AJIsl BEHTHIISILIMH, M%;

KM - k03¢ dHULHEHT, YYATBIBAIOLHH IENIPECCUI0 MECTHBIX CONPOTHUBIECHHH Ha NyTH
JIBH)XKeHHUs Bo3ayxa, Km=1,25-1,3;

h, - nenpeccus ecTeCTBEHHOH TATH;

ho=0,046 . H (t'cp - tp), nalla, (3,113)
H - rny6uHa pyaHuka, M;
tlcp, tep- CpenHss TeMmneparypa BO3/lyXa COOTBETCTBEHHO B BEHTHUJIAIMOHHOM H

BO3/IyXOIOAlOIIEeM CTBONAX, FPajl.
(t'cp . IPUMEPHO paBHa TeMIlepaType FOPHBIX MOPOJ Ha 3aJaHHoi riyoune H)
tep. =to+ nH,tpan,  (3,114)
rze: t, - CpeaHeroioBas TEMIIEpaTypa Ha 3¢ MHOH TIOBEPXHOCTH, Ipaj;
1 - CpeOHeroAoBo# KOHBEHTUBHBIH IpaMeHT (OJd BJAXHBIX CTBOJIOB
1= 0,004 - 0,006 u ana cyxux creonoe = 0,01 rpan./m).

Pe3ynbTaThl pacueToB ACNPECCUH PyJIHHKA CBOAATCS B TabnuuHyto popmy 7.



®dopma 7
Pacuet BEHTUNSLIMOHHOM CETH

HaumeHoBanme Yuactok | Tun Q. S, P, o, Q. B, h, ho. U,
BbIpaboTKH CEeTH KpenH | kr.cex2 M s? M M M>/cex. Q® |xrcex2| nmalla | malla | wm/cek.
M M
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Hroro (h i - ¢ yyetom Km = 1,25 - 1,3)
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3.13.5. BenTunduus npoxogyeckux 3aboes

OCHOBHBIMH BONPOCAMH, peliaeMbIMH NTPOEKTHBLIMH MHCTHTYTaMHM IO MPOBETPHBAHUIO
BBIPaOOTOK B CTaIUH IIPOXOJKH, SBISIOTCS BBHIOOpP THOA BEHTHUIIALMOHHOTO 060pPYNOBaHUSA H
OTIpeJIENIEHHE €ro KOJMMYECTBA. Mapka BEHTHIIITOPOB MECTHOT'O NMPOBETPUBAHHS (3KEKTOPOB)
H KX UYHCJIO [PHHHMAIOTCH MCXOAd M3 KOJMYECTBA OJHOBPEMEHHO JIEHCTBYIOIIHX
IpoxoauecKux 3aboes, TpeOyeMoro pacxoja Bo3ayxa Ha KaxIbIH 3a00H M NpPOTSKEHHOCTH
BbIpabOTOK.

Jns obecnedenuss 3¢QeKTHBHOIO NPOBETPUBAHHSA BBIPAOOTOK MNPH HX IPOXOIKE
COCTaBIISIETCS B KAXXIOM KOHKPETHOM CIIydae IMPOEKT BEHTHISLUH BblpaboTku. CocTaBleHHE
NpOEKTa JAODKHO BBINOJHATECS COOTBETCTBYIOIIMMH IOAPA3JEIICHUAMH PYIOHUKOB WM

HaxXTOIIPOXOAYECKHX opranmaunﬁ.

3.14. Xo3siicTBO B3pbIBYATHIX MaTepHuaaoB (BM)

Jns XpaHeHus B3pHIBYATHIX MAaTepHATIOB B lIaxTe HEOOXOAUMO TIIperycMaTpHUBaTh
CTPOMTENBCTBO pacxoJHbIX ckianoB BM. Kak npaBuiio, pacxoausiii ckian BM yctpanBaercs
Ha OCHOBHBIX OTKAaTOYHBIX IOpH3oHTaX. Ha npoMeXyTOYHBIX TIOpPH30HTax YCTpauBalOTCs
pa3fAaToOuHbIE KJIAIOBHIE.

Pacxomubiit cknag BM cnepyer pacnonarate B Hambonee ONaronpusiTHBIX T'OPHO-
r€0JIOTUYECKUX YCIIOBUAX.

PacnonoxeHne noa3eMHbIX CKIIaJOB JOJKHO oTBedarh TpeboBaHusM § 109 “Enunbix
npaBua 6€30MacHOCTH NP B3PBIBHBIX paboTax”.

HcexonHpMu TaHHBIMHE 1718 ONpEAENIEHUs] KOJHWYECTBa U EMKOCTH pacXOAHBIX CKJIa/I0B
SABJISIOTCA 00BEM CMEHHOH OObIYM rOpHOM Macchl U yAeNnbHBIH pacxon BB Ha ToHHY ropHoi
Macchl.

[IpenenpHasgs €MKOCTBh IIOJ3€MHEIX paCXOIHBIX CKIQJOB HE JOJKHA HpPEBBILIATH
TpexcyTouHoro 3amaca BB u Jecatucyrousoro 3anaca cpeacts B3peiBanus (CB) (§ 107
“EouHbIxX npaBun 6€30MacHOCTH IIPH B3PBIBHBIX paboTax”).

Ilpu onpeneneHuu eMKOCTH cKiaga BM Her HeoOxoauMocTH yuyHThIBaTh KonuuecTtso BB
JUI MacCOBBIX B3PBIBOB, JOCTaBIAEMOE OOBIYHO K MECTY B3pbiBa, MMHYS PacXOJHbIH CKJIa.
EMKOCTB pa3/laTOYHBIX KJIAJ0BBIX H HX pacloo)KeHHe JA0DKHBI OTB€YaTh TpeOOBaHUAM

§ 117 “EnunbIx npaBui 6€3011aCHOCTH [IPH B3pbIBHBIX paboTax”.
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IMoaseMHBId CKJIAX [OJKEH COCTOATH M3 BBIPAOOTOK. NpeacTaBIfOIMX cOOOH
COOCTBEHHO CKJal, B KOTOPBIX paclOJOXeHbl KaMephl MM s4eHKH Ansa XpaHeHus BM, a
TaKKe MOABOASIINX BbIpabOTOK U BCIOMOraTeJbHbIX KaMep.

K BcrioMorarensHbIM OTHOCSTCS KaMepsl:

JUTS TIPOBEPKH 3JIEKTPOJETOHATOPOB M H3TOTOBJIEHMS 3aXUIaTeIbHbIX TPYOOK;

s paznadn BM;

11 MapkupoBkHu CB;

JUIS XpaHEHHs IPOTHBOIIOKAPHBIX CPeJICTB,;

JUIS 3TIEKTPOpacpeeTUTeNbHBIX YCTPOHCTB.

Pacnono)xeHue sueek, pacCTOSHHE MEXNy HUMH IIPHHUMAETCs COIJiaCHO TpeOOBaHHUAM
“Enunbix npaBuj 6€30NacHOCTH NIPH B3pBIBHBIX paboTax’.

EMkocTh siueek pacxoaHbIX ckilagoB BM npurumaercs cornacHo § 108 “Enunbix
IpaBWJI O€30N1aCHOCTH NPH B3PBIBHBLIX paboTax”.

[IpoBeTpHBaHHe cknaja AODKHO MNpPOM3BOAMTHCS 060coOneHHOM cTpyell cBexero
Bo3nyxa. KonnuecTBo Bo3ayxa, I10JaBaeMoro B CKJaf, JOJKHO o0ecneyuTh  4-X KpaTHBIN
4yacoBoit 0OMeH BO31yXa BO BCeX BbIpaboTKax CKiaja.

Hcxonsiyto u3 ckjaia BO3AYLIHYIO CTPYIO 3alpellaeTcsi HanpaBisTh B BEIPAaBOTKU €O
CBeXel cTpyeil Bozayxa.

Bunel kpenu pacxodHblX ckiazoB BM, B 3aBHCHMOCTH OT TOPHO-I€ONOTMYECKHX
ycioBui, GU3HKO-MEXAaHUYECKHX CBOMCTB MOPOJ, XapaKrepa MpOosIBIEHUS TOPHOTO JaBJIeHUS,
OPUHUMAIOTCS  COIJIaCHO  THIIOBOMY  IIPOEKTY,  pa3pabOTaHHOMY  HHCTHUTYTOM
KpusbaccnpoekT.

DnexTpoobopynoBaHHE, OCBEIEHHE M CPEACTBA CBA3M PACXOIHBIX CKJIAJIOB JOJKHBI
orBeyath TpeOGoBaHusaM §§ 114,115 “Enuneix mnpaBun 6e30macHOCTH HpPH  B3PHIBHBIX
paboTtax”.

Jns pasrpysku m noctaBkKM BM M3 BaroHoB B s4eiiky, a TakKe BO3BpaT Tapbl B BaroH B
CKJIajie IpelycMaTpUBaeTCs 3NEKTPOnorpy3vuk tuna J11B.

B umensx mnportuBonoxapHoii Oe3omacHOCTH B NOABOAAIIMX BbIpaboTKax ckiana
IIpeycMaTpUBaeTCs YCTPOHCTBO NIPOTUBOIIOKAPHBIX JBEPEN.

JIns npuMEeHEeHus MpH NMPOEKTUPOBAHUHU TNOA3EMHBIX ckJIaJ0B BM uMeroTCs THNOBBIE
IIPOEKTHl MOA3EMHBIX CKJAJOB C pa3fuuHOM emkocthio (1, 2, 4, 6, 8, 10, 12, 16, 20,
24 ToHH), KoTopple pacnpocTpaHaroTcs KueBckuMm ¢unmanom LleHTpasibHOrO HHCTHTYTa

TUNOBOro npoektupoBanus - KO LHUTIL
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4, TOPHOMEXAHUYECKAS YACTH

4.1. TloxbeMHbIE YCTAHOBKH

Bce  HHXXEHEpHO-TeXHHYeCKMe€ M TEXHHKO-D)KOHOMHYECKME  pacyeThl  IpH
IPOEKTHPOBAHUY LIAXTHBIX MOJbEMHBIX YCTAHOBOK CJi€/lyeT BBINOJIHATD 1O OOIEH3BECTHLIM
METOAMKaM U (popMyaM, pyKOBOACTBYsCh HOPMAaTHBHbIMH TpeOOBaHUSMM, NPHBEICHHBIMU B
Hactogmux HTII (rnasa 5.1).

Ilpn 3TOM (B LIeNAX MOBBILIEHHS MPOH3BOAMTEILHOCTH U KauecTBa MPOEKTHHIX paboT)
nesnecoodpa3HO UCIOJB30BaTh NMakeT TIPHKIAAHBIX NporpamMMm “Tloapem™, pa3paboTaHHBIN
HHCTUTYTOM KpusbGaccrpoekt, B KOTOPOM MpHBEIECHBl BCE HEOOXOAMMBIC METOIHYECKUE
NIOJIOXKEHMs!, pacyeTHble (OpMyJbl, NOPSAOK pacuyeTra, OJIAHKH HCXONHBIX JAaHHBIX IS
BBINOJHEHUs pacuyeToB Ha OBM tuna EC, HHCTpYKUMH JUIsS NOJb30BaTelIeH, KOHTPOIbHEIE

NPUMeEpbI, pacreyaTky IporpaMm.

4.2. Mexanoo60py10BaHHE KJIETeBbIX 0KOJOCTBOJIbHBIX IBOPOB

4.2.1. Obuue nonoxeHus

KnereBoii OKOJIOCTBONBHBIN ABOp MpeJHA3Ha4YeH [UIS CIycka M INOABEMA JIIOACH,
MaTepHanoB (B TOM 4ucle JIMHHOMEDHBIX), BBLIAYH IYCTOH NOpoAsl U pazpabaTbiBaeTcs B
COOTBETCTBHH ¢ JeHcTByromuMu  “HopmamMM  TEXHONIOrMYECKOro  IPOEKTHPOBAHHS
ropHOAOOBIBAIOMUX MpPEANpPHATHH METaJTyprHH ¢ MOA3EMHBIM CIIOcOo60M pa3paboTku”,
“EnuHBIMH npaBHJIaMH 0€30MacHOCTH NpH pa3pabOTKe PYIAHBIX, HEPYIHBIX M POCCHIIHBIX

MECTOPOXKAEHHI MO3EMHBIM CIIOCO60M™, a Takxe cornacHo cootercTBytommM CHullam.

4.2.2. VicxoHble JaHHEIE A7 NPOEKTHPOBAHHUS

IIpoekTHpOBaHHE  MEXaHOOOOPYAOBAaHUS  KIETEBBIX  OKOJOCTBONBHBIX  JIBOPOB
FOPH30HTOB IIAXT [OJDKHO BECTHCHL HAa OCHOBAHHMH HCXOAHBIX JAHHBIX, OMNpelenseMbIX
TOpHO# YacThIO IIPOEKTa.

B 3aBHCHMOCTH OT Ha3HA4YCHHs KJIETEBOro IMOABEMA WIaXThl MCXOAHBIMH NaHHBIMH
yCTaHaBJIMBAETCH:

Xapakrtep 1 00beM 0OMEHHBIX ONepalnii;
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THIl U XapaKTePUCTHKA TPaHCIOPTHBIX COCYIOB. MNOMIEKAUIMX OOMEHY NpH CITyCKO-
noabeMax;

HaJIMYHE CIycKa JIMHHOMEPHBIX MAaTepHalIoB, KPYMHOraGapUTHOTO U CaMOXOIHOTO
obopyroBaHUs Ha JAHHBIH TOPH30HT M HEOOXOAMMOCTh OpraHM3alMM MEXaHH3allMH 10 HX
IIpHUeMy H TIEperpysKe;

HeoOXOAMMOCTh OpPTaHM3allMM YCTPOHCTB, 00ECNEYMBAIOIIMX BO3MOXXHOCTb CHYCKO-

nojabeMa JIIOAEH Ha TOPH30HT.

4.2.3. Boibop 060py10BaHHS KIETEBBIX OKOJOCTBOJILHBIX IBOPOB

[TpuMeHUTENBHO K Ha3HAYEHHIO KJIETEBOTO MOJbEMA U C YUETOM XapakTepa U oObema
onepauMii Ha KOHKPETHOM TIOpPH30HTE INAXThl INPOM3BOAMTCS pacyeT W  BHIOOp
MexaHoo0Opy10BaHHUs KJIETEBOTO pyILIBOpA.

YcTaHaBnMBaeMoe Ha TOPU3OHTE TEXHOJOIMYECKOE U BCIIOMOTaTelbHOe 000pyA0BaHHe
JIOJDKHO MCKJIIOYaTh NPUMEHEHHe PYYHOIr0 TpyAa NpH NMPOM3BOACTBE OMepaiuii no ooMeHy
BAarOHETOK U oOecnednTh yA0OCTBO M 0e30MacHOCTb JMOAEH TpPH CHYCKO-TIOABEMAX.
YcTaHOBNIEHHOE HAa TOPH30HTE MEeXaHOOOOpYHOoBaHHE NODKHO COOTBETCTBOBATH 1O CBOUM
XapaKTepHUCTHKaM THILY H IPY30MOABEMHOCTH NPHHATO BarOHETKH.

B 3aBHCHMOCTM OT HMHTEHCHUBHOCTH 00be€Ma BaroHETOK, MAODKEH TIPHUMEHATHCH
aBTOMATHYECKMH, IM0JyaBTOMaTHYeCKHH MM pYYHOH pexuM paboTBl  KOMILIEKCa
MeXaH0000pyIOBaHMsI KJIETEBOTO PyLIBOPA.

Jns morpy3kd H pasrpy3Ku OJIMHHOMEPHBIX MaTepHANIOB, KpYMHOrabapHTHOTO |
CaMOXOAHOrOo  oOOpYyNOBaHMS  HA  TOPH3OHTE  JOKHBI  OBITH  NpPEIYCMOTpPEHBI
COOTBETCTBYIOIIME I'PY30NOAbEMHbIE CPEICTBA.

Ipu cniycke - noabeMe MroAeil OTKPHIBAHKE CTBOJIOBOM ABEPH HOJKHO OCYUIECTBIISATHCS
ONEepaToOpoM, HaXOASIIMMCS Ha TOPHM30OHTE HIH JU(PTEpOM, HAXOIALIUMCS B KIETH.
CrBonOBBIE IBEPH JOJDKHBI HMETh YCTPOHCTBO, HCKIHOYALOIEe BO3MOXKHOCTh HX OTKPbIBaAHHUS
TIPU OTCYTCTBHH KJIETH HAa TOPH3OHTE.

bnokupoBku MexaHOOOOpPYAOBaHHS KIIETEBBIX OKOJIOCTBOJIbHBIX [BOPOB JIOJDKHBI
obecneunBaTh Ge30macHy0 paboTy Mpy OOMEHE BarOHETOK B KJIETH, NIPH CIIyCKE M MOABEME
JroA€eH, a TaKkXe MPU BHINOJTHEHNM APYTHX BCIOMOTaTeNIbHbIX ONlepalHtii.

Jlannas MeToaMKa JIOKUTCS B OCHOBY Pa3paboTKH TEXHMUECKOH JOKYMEHTAIUMM Ha BCeX

CTazusaX €€ pa3paboTKH.
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IlaHHI)Ie no YCTaHOBHeHHOﬁ MOIITHOCTH, TOQOBBIM pacXxoJaM JJICKTPOIHEPTHH, CXKATOTO

BO3dyXa W JIpyrUM BHJAM 3HEPropeCcypcoB B NPOEKTaX M pa60lmx NpoEKTax CBOJATCA B

Tabuiy no gopme 8, a B TEXHUKO-IKOHOMHUYECKHX 0OOCHOBAHUSX H

TonoBble pacxoabl 3Hepropecypcos

(a1 npoekTa H paboYHX MPOEKTOB)

TP - no popme 9.
®opma 8

['opuzoHT Komuuectso | YcranoBnennas | [omosoii pacxon | TomoBo# pacxon
YCTaHOBKH MOLIHOCTb, KBT | anmexkTpoanepruu, | cxxaroro Bo3ayxa,
obopynoBanus | kBT.4 M’
|
|
®opmMma 9
I'onoBble pacxoabl 3Hepropecypcos
(aasa TOO u TIP)
[opuzont Konu- | Croumocte | Croumocte | VYcrtaHoenenHas | ['omosoi | I'omosoii
YCTaHOBKH 4eCTBO | €NHHHLIbI, obwas, MOLLHOCTb, pacxon pacxon
obopyaoBaHus ThIC.pYyO. ThIC.pYO. kBT 3NEKTPO- | €¥KaToro
CrpoiimoH- | CrpoiiMon- 3HEpruM, | Bosayxa,
1 TaXXHblE, Ta)kKHbIE, kBT.u. M
‘ ThiC.pYO. ThIC.pYO6.
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4.3. Mexanoo0opyaoBaHHe NMoJ3eMHbIX OYHKEPHBIX KOMIJIEKCOB

(ITBK) # cKinoBbIX 0KOJI0CTBOJILHBIX 1BOPOB

4.3.1. O01pe NoJoXeHHUs

Jliisg co3nanus pUTMUUYHOM paboOThl PYJHHYHOIO TPAHCIOPTA M IUAXTHOrO MOAbEMa, a
TaK)X€ YCPEIHEHHs KauecTBa BblaBaeMOH Ha IOBEPXHOCThL PYJbI, MCIONB3YIOTCS NOA3EMHBIE
oynkepuble kommiekcs! (ITBK), koTopbie npeacTaBasioT co60H KOMILIEKC TEXHOJIOTHYECKOTo
00OpyNOBaHHKsl, COCTOSILMH M3 CpEeACTB pa3rpy3KHM TOPHOH Macchl, CpeACTB ApoOneHus,
pacnpezieIeHHs pyAbl 10 EMKOCTAM M CPEJCTB BbIIYyCKa PYHbL.

Pa6ota nogzemuoro IIBK pomxHa ObITh ycTOH4YMBas, AJIS Yero HEOOXOAMMO clenaTh
TIPaBHJIBHBIA BHIOOP €ro KOHCTPYKIIMM, C YYeTOM €ro reoMerpuueckoit ¢opmsl, crnocoba
BBIIYyCKa FOPHOM Macchl M criocoba CHHXKEHH S CIEXHBAHUs FOPHOH MacChl.

CocTaB mosicHMTeNbHO! 3amucku npoekTa, pabouero npoexra I1BK, npuHumaercs B
COOTBETCTBHH ¢ “MHcTpykuued o cocraBe, nopsaake pa3pabOTKH, COIJIaCOBaHHUS H
YTBEPXIEHHS HNPOEKTHO-CMETHOM JTOKYMEHTALMH Ha CTPOMUTENBCTBO NPEANIPUITUH, 30aHUK H
coopyxennit, CHull 1.02.01-85".

B cocraBe mNOSCHUTENBHOH  3alMCKH  JO/DKHA  TPOBOIHUTBCA  TEXHUYECKast
XapaKTepHUCTHKa OCHOBHOTO TexXHojoruyeckoro obopymosaHus mno d¢opme 10, pacxon

3HEepPropecypcoB - 1o ¢gopMe §, mraTHasg NOTpPeOHOCTL TpyAsUXcA no obcnyxusanuio [1BK

- 1o ¢opme 11.
®opma 10
TexHHYecKasi XapaKTePHCTHKA 0CHOBHOrO
TeXHO0JIOTHYECKOro 06opynoBaHust
HanmeHoBanue Kparkas TexHuueckas XxapakTepHUCTHKa

obopynoBaHus
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IITaTHasA NOTPeGHOCTb TPYAALHXCS AJI 00CTYKHBAHUA

IbK

®opma 11

Haumenoanue | Ilpodeccus

SIBOYHBIHA cocras, 4cCll.

kamep [1BK

CMCHBI

1

11

Bcero

4.3.2. icxonHble JaHHBIE 7181 IPOEKTHPOBAHUS

Jlns Beinmonuenus npoekra [1BK HeoOxoauMo uMeTs criexyronive JaHHble:

1. T'onoBasi MpoOU3BOAUTENBHOCTD 110 CBIPOH PYIE M TOPHOH Macce;

2. pexxum paboThl;

3. KonuyecTBO pyAHBIX ¥ TOPOJHBIX €MKOCTEH;

4. XapakTepucTHKa rOpHOH MacChl:

NJIOTHOCTE Ppy/Abl B PA3PLIXJIEHHOM COCTOAHHH, T/M3;

NJIOTHOCTE NOPOJbI B pa3pbIXJIEHHOM COCTOAHHH, T/M3;

KyCKOBAaTOCTh (CHTOBOM aHaI3 MCXOJHOT0 MaTepHana);

MaKCHMaJIbHBIN pa3Mep Kycka, MM;

CKJIOHHOCTB I‘OpHOﬁ MAacCCHI K CJICO)KHBAHHUIO, K Ce€rperaunu,

5. Cxun 11 ropHO# MacChl:
THII;

Ipy3010IbEMHOCTD 110 PYAE, T;
Ipy30M06EMHOCTb MO NIOPOJE, T;
6. Baronertka:

THII;

rpy30M0ABEMHOCTD, T;

KoJiesi, MM;

7. OnpOoKUIBIBATEND:

THI;

KOJIMYECTBO ONPOKUABIBATENEH;

KOJHMYECTBO BaroHOB B OIIPOKKABIBATEJIC,
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8. JIpobuinka:

THUII,

KOJIUYECTBO;

9. Cxema CKHIOBOTO pyAIBOpa;

10. Ceuenme cTBOJNA IIAaXThl, K KOTOPOMY IIPHMBIKAET J[03aTOPHOE YCTPOHCTBO
nonsemuoro I1BK;

11. Mapuipyt cnycka ¥ JOCTaBKH KpymHOrabapuTHOro 060pyAOBaHHMS B IOA3EMHBIR
OYHKEpHBbIil KOMILJIEKC;

12. IIMKITMYHOCTH CKMITOBOTO MOABEMA;

13. Tun noavema (3aBUCUMBIi, HE3aBUCHMBIN );

14. Tun nosaropa.

Ilpy npoextupoBanuu noaszeMHoro IIBK HeoOxoauMo yuuTeIBaTH psA  (HhakTOpOB,
BIUSIIOIIUX HA o0lliee pellieHHe POeKTa, a HMEHHO:

cpok cymecTtBoBanus [1bK;

NEePCHEKTUBEI MO JalbHellleMy pacllHPERHIO;

BO3MOXHOCTh 3aMeHb! 000py10BaHM;

paborocniocobHocTh [TBK npu nepexone Ha 106p19y ¢ HMXKeneKauHX rOpU30HTOB HIIH

Ha BBHILICJICXKAIIHE )11 UX IIOpa60TKPI.

4.3.3. Beibop TexHonorunyeckoro odbopynosanus [1BK

B npoexkthl HeoOXoauMo 3aknanbiBaTh 00OpyAOBaHME, 00eCHEeYHBAIOUIEE BBICOKYIO
IIPOU3BOAMTENLHOCTh TPYAA.
TexHonoruueckue mnpolecchl BaroHETOK W pasrpy3kH CKUMOB JIOMXKHBI  OBITH
MaKCHMMaJIbHO MEXaHHU3HPOBaHbl U aBTOMATU3HPOBAHBI.
Ilpon3BoanTeNEHOCTh NOJ3EMHOr0 OYHKEPHOTO KOMILIEKCa [0JDKHa ObITh olpenelieHa
pacyeToM Ha OCHOBaHMH MCXOJHbIX JaHHBIX, IPUBEJICHHBIX B MyHKTE 4.3.2.
I'opoBass npon3BOAMTENBHOCTH TeXHoOJOrMueckoro obopynoBanus IIBK momkna
OnpeaenaThea 1o hopmyne:
Qr=Qy.A .B(N-II). x, 4.1)
rae Qu-4acoBas NPOH3BOJAUTENBHOCTb TEXHOIOTHYECKOrO 000y I0BAHUS;
A - xonuyecTBO paboyHX CMEH B CYTKH;
B - konuyecTBO paboymx 4acoB C CMEHY;

N- konuuecTBO pabouux AHEH B roay;
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IT - KOMMYECTBO PEMOHTHBIX JHEl B roay;
K - ko3 unuent nepaBHOMEPHOCTH paboThl 060PYIOBAHHS.

KonmyecTBo peMOHTHBIX JqHeil B rofly MpUHHMMaTh 110 “HopMaTHBaM NEpHOIUYHOCTH,
NPOAO/UKATENIBHOCTH M TPYIOEMKOCTH  PEMOHTOB  MEXaHM4eCKoro obopynoBaHHs
TOPHOPYIAHBIX M PyUOOOOraTHTENBHBIX NpEANPHUATHH CcHACTeMbl MHUHHCTEPCTBA YEPHOMH
Merasutyprun CCCP”,

Koa¢pdunuent nepaBHomepHocT paboTsl 000pynoBaHus onpeaensercs no ¢popMyie:

K=—1—

T+ Tno , (4.2)

rae T - BpeMs BBINOJIHEHHS TEXHOJIOrHUYECKOH onepalii 000pyA10BaHHEM;

Tn- norepu  pabodero  BpeMEHH  HOpd  BBIIOJHEHHMH  COOTBETCTBYIOLLETO
TE€XHOJIOTHYECKOTO Ipoliecca.

BpeMs BBINIONHEHHS oOmNepalMH pa3rpy3KH BaroHETOK B KPYTOBOM ONPOKHIbIBaTEle
onpezensercs no popmye:

T=(t+1)n, (4.3)

r7ie t - BpeMs Ha pasrpy3Ky BarOHETOK B KpPYIOBOM OIPOKHAbIBaTeNe (IPHUHUMACTCS I10
tabu. 4.1);

to - BpeMs Ha OUYHMCTKY BaroHoB (TIPHHHUMATh B cpeaHeM 12 cexyHn);

n- KOJINYECTBO BarOHOB B Pa3rpy’kaeMoM COCTaBe.

Ilotepu paGouero BpemeHH Tn onpeaensloTcs Kak CyMMa IOTEph Ha OTHAEIbHBIX

onepalMsax ¥ npuBeacHa B Tabu. 4.2.

Tabnuna 4.1
Bpemsi pasrpy3kit BaroHeToK
BMecTtumocTh Bpems pasrpysku ogHo# Bpems pasrpy3ku aByx
BaroHETOK BaroHETKH B OMPOKUJIbIBATENE, C BAaroHETOK B ONPOKUBIBATEIIE, C
0,7-0,8 30 40
1,2 30 40
2,2 35 45
4,5 40 50

9,5 50 -
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[Ipumeuanue:

1.B YKa3aHHBIC€ HOPMBbI BKJIIOYEHO BpeMs Ha NEPECTAaHOBKY BAaroHETOK 3NIEKTPOBO30OM B

ONpOKHABIBATEIIE.

2. BpCMﬂ Ha OYMCTKY BaroH€TOK B HOpMbI HE BKJIFOYCHO.

Tabmuna 4.2

[Totrepu pabodero BpeMeHH

Haumenosanue onepaunu BpCMﬂ Ha BLIIIOJIHEHHUC

OMepanuu, ¢

1. Bpems oTuEeNKH UM DPULENKH 3JIEKTPOBO3a 10,0

2. Bpems Ha nepeMeHy X0/1a 31I€EKTPOBO3a 20,0

IToacuer MpOAOJIKUTCIIBHOCTH MAHEBPOB TIPOU3BOAMTCA HCXO0AA H3 CKOPOCTH
JABHIKCHUS 3JICKTPOBO3a IIPH BbINOJIHCHHHN MaHCBPOBBIX onepauuﬁ.

CKOpOCTb JABHOKCHHUSA JJICKTPOBO30B Ha OTACJILHBIX Y4YaCTKax NOYTH I[IPHBCACHA B

Taba. 4.3.
Tabnuua 4.3
CxopocTh IBUKEHHUSA EKTPOBO30B
VYcnoBus IBUXKEHUS 3J1€KTPOBO3a CxopocTb,
M/c
BrlInosiHeHe 3eKTPOBO30M MaHEBPOBBIX
onepauui Ha paccTossHUM 10 S0 M:
C COCTAaBOM 1,0
0e3 cocTaBa 1,5
BrinonHeHue 31€KTpOBO30M MaHEBPOBBIX
onepauuH Ha paccTossHUHU 10 150 m:
€ COCTaBOM 1,5
0e3 cocraBa 2,5
IIpoxosxaenne 3JeKTPOBO30OM CTPEIOK H
BEHTHJIILLMOHHBIX ABEpEi 1,0...1,5
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Ilpu pacuere 3arpy3ouHbIx YCTPOMCTB CKMIOB BBIOOp mMHTaTeNeill U KOHBeHepoB
NPOU3BOJAMTCS MO NMOABEMHBIM BO3MOXHOCTSAM CKHIIOB C YYETOM HMX IPY30NOABEMHOCTH H
IPOJIOKUTEIBHOCTH OHOTO pefica.

PacyeT mpou3BOAMTENHHOCTH KOHBEHepa, 3arpy:Karoliero 103aTop, ONpeaesseTcs Io
dbopmyie:

Qk = 3600 x Pc

Tx , T4 4.4)
rze Pc - rpysonoaseMHOCTE CkuNa |, T;
Tk - Bpemsi 3arpy3ku 103aTopa, ¢

Tk=T-tg,c 4.5)
rae T - NpoAoXKUTENPHOCT OJIHOIO CKHUITOBOIO pelica, c;
t « - may3a B paboTe KOHBeliepa, ¢

te > te (4.6)

rae t- maysa CKUIOBOIO NoAbeMa (3arpys3Ka-pasrpy3Ka CKumna)

ITay3a (t« ) B pabore koHBeilepa npuHuMaercs Ha S...10 ¢ 6onbliie nay3sl cCKUoOBOro (t;)
MOJ{bEMA.

Paccuntannyio no ¢opmyne (4.4) npou3BOAUTENBHOCTE KOHBeHepa KOPPEKTHpYEM H
IIPUHMMAEM OKOHYATeIbHO OJIMXKaiilylo OOJBIIYI0 NMPOH3BOAMTEIBLHOCTH IO BHIOPAaHHOMY
MUTATEIO.

3areM okOHuaTenbHO onpeaensieM Bpems (Tk ) 3arpy3ku qo3atopa KOHBelepoM:

Tx = 3600 x PC

Qx , € (4.7)

[Ipu pacyere 3arpy304yHBIX YCTPOHCTB CKMIOB, BBHIOOp MNHTaTened W KOHBEHEPOB
TPOH3BOANTCS IO NOABEMHBIM BO3MOHOCTSIM CKHIIOB C YYETOM €r0 Ipy30NOAbEMHOCTH H
NIPOAOJIKUTENBHOCTH OJJHOTO peHca.

Ilpu pabore mO3aTOPHBIX YCTPOACTB B AaBTOMATHYECKOM PpEXHME B IIPOEKTE
3aKJIaIbIBAIOTCS BECOBBIE 103aTOPEL, @ B PYYHOM PEXUME - EMKOCTHBIE.

ITpu nmpoexktupoBannu noaseMubix 11K ycTaHaBnuBaroTCs AaTYMKH HUXKHErO YPOBHS
pYabl, KOTOpbIE KOHTPOJMPYIOT BBICOTY pYyIHOH TOLYHIKHM, obOecniedyuBarolleil CHATHE
(rameHye) AMHAMHYECKHX HaMpsOKeHHH OT yoapoB MajaloluX KyCKOB MaTepHala.

MuHHMaNBHYIO TOJIILY PYAHON NOAYLIKH OIpeAensAIoT o Gopmyne:
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J E(I-
p= 28R At M (4.8)
12g0, (7 + ) - 2p)

rae dk - ;MaMeTp cpelHero Kycka, M;

Y - IVIOTHOCTH PYIbl (IIOPOIBI) Kr/M;

g - YCKopeH#e cBOOOIHOrO MaieHus, M/

H - BricOoTa maneHus Kycka, M;

E - Moayne ynpyroctu MaTepuania JHHUILA, Kkr/em’;
M - k03 dument [lyaccona;

p-0,16... 0,34,

2
O , - AOMYCTHMOE HANpsHKEHHE CKATHs Ha JHHILE, KI/CM

Jnsa  npenynpexxaeHus IpeBblUIEHWs AONYCTUMOH  BBICOTBI  pPYJHOro cTojba

yCTaHaBIMBAKOTCA JATYUKK BEPXHETO YPOBHS PYAbI.
4.4. I'1aBHble BEHTHJIATOPHbIE YCTAHOBKHA

B npanHOM pasgene paccMaTpuBalOTCS BEHTUJISTOPHblE YCTAHOBKH  TJIaBHOTO
npoeeTpuBanus. Bonpoc BbiOOpa BEHTHJIATOPHBIX YCTAHOBOK MECTHOIO IPOBETPUBAHUSA
paccmatpuBaercs B pazzgede “lIpoBeTpHBaHue pyaHHKA” HACTOSAIIEH METOIUKH.

st npoBeTpHBaHUs BEHTHIATOPHBIX YCTAHOBOK HEOOXOAHMMBI CIEAYIOUIME HUCXOTHBIE
JlaHHBIE!

KOJIMYECTBO BO3/yXa /I MpOBETPUBAHMA PYAHHKA [TO MIEPHOIaM IKCILTyaTalliy;

ZIeTIpeccus pyIHUKA 10 [lepuoJaM dKCILTyaTallHH;

NpU CHUCTEMaXx OTpabOTKHM € OOpyLIEHMEM - BBIACTICHHE BEJIMYMH JENpeccHil Ha
HarHeTaHWe M BCAChIBaHUE;

cXeMa MpOBETPHBAaHUS PYIAHHMKA W JApPYrHe NaHHBIC [ aHAIH3a PEXHUMOB COBMECTHOMN
paboThl BEHTUJISITOPHBIX YCTAHOBOK;

TeHIUIaHbl TPOMILIOIIAAO0K CTBOJIOB.

Psn miaxTHBIX BEHTHJIITOPOB, W3rOTABIMBAEMbBIX OTEYECTBEHHOH IPOMBIIIIEHHOCTHIO,
obecrneunBaeT rnojady HeOOXOJUMOIO KOJIMYECTBA BO3/yxa Ul NPOBETPHUBAHMSA PYIAHHKA C
YyYETOM MAOMYCTUMBIX CKOPOCTEH NBHXKEHMs BO3Ayxa Mo ropHbIM Bblpaborkam. [losTomy
napajuienpHasi padoTa ABYX BEHTUJIATOPOB B OIHOH BEHTHJISTOPHOH YCTAHOBKE JMOJDKHA

obecneunBaThCA MIPOEKTOM.
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PacueTHass npoM3BOAMTENBEHOCTh BEHTHIIATOpA JO/KHA ObITh 6GOJbIIE KOAMYECTBA
BO3/lyXa, NPOXOJAAIIEro Yyepe3 ropHble BbIPaOOTKH, HA BEJIMYHHY NMOJACOCOB (HJIM yTeueK IpH
HarHeTaHuu), T.€.

Q=Q,xKn, e, (4.9)

rae Q - MPOU3BOAUTENBHOCTH BEHTUIIATOPA, m/c;

Qu - KOJIMYECTBO BO3/yXa, [IOCTYMAIOLIErO B LIAXTY, M°/C;

Kn - xoad¢punuent, yunTsiBaolyil IoACOC BO3AyXa Yepe3 JIAAbl U Yepes HalUIaXTHOE
3/1aHue.

BennunHa noacocoB Bo3jayxa 3aBUCHT OT AENPECCHH, PA3BUBAEMOH BEHTHIISTOPOM, OT
KOHCTPYKUHMH M pa3MepOB HaIIIAXTHOTO 3[aHHMS W 3JlaHHS BEHTHJIATOPHOH YCTAaHOBKH, a
TaKXXe OT Marepuajia, W3 KOTOPOrO 3TH 3JaHUS MOCTPOEHHBI. 3a30pbl MpH YIIOTHEHHU
IIPOEMOB, IBepei, BOPOT U Np. MOTYT KolebaThes B 60ONbLINX Npeaesax.

JUls cpeaHuX 3HAYeHWH JENpPECCHH U MPOU3BOAUTENBHOCTH KoddduieHT K MoxeT

JOCTHTIaTh 3HAYEHHUH, NpUBEACHHBIX B Tab. 4.4.

Tabnuua 4.4

KoaddunneHTs!, yauTrIBaronye NoAcoc Bo3ayxa

Kn MecTo ycTaHOBKHM BEHTUJIATOpA

1,25 Ha ckunoBoM cTBONE

1,20 Ha kneteBoM cTBONE

1,10 Ha ctBonax u mypdax

1,30 Ha mrypdax, KoTopbie HCIONIB3YFOTCA AJIs CIIyCKa M ogbeMa
Marepuana

bonee TouHblil yder yTeuek BoO3Iyxa 4depe3 HaOIIAXTHblE COOPYKEHHUS M KaHAIbl
BEHTHJIATOPOB MOXeT OBITh ONpeleNeH B COOTBeTCTBUM ¢  “PykoBoacTBoM 1O
IPOEKTHPOBAHMIO BEHTHJIALMH YTrOJIbHBIX 1axT”’, Mocksa, “Hexnpa”, 1975 r., cornacoBaHHbIM
¢ ['ocroprexnan3zopoM, nyTeM CYMMHPOBaHHS IIOJCOCOB BO3AyXa Uepe3 OTAECHAbHBIC 3JIEMEHTHI
COOPYXXEHHI1, KOT/1a H3BECTHBI AENPECCUS M MapaMeTPhl ITHX COOPY>KEHHUH.

C uwensl0 yMeHbIIEHHS IIOACOCOB BO3[dyXa Ha BEHTHJIALIHOHHBIX CTBOJIAX
nenecoobpa3sHo NpeaycMaTpUBaTh NOJBEMHBIC YCTAHOBKH TOJIBKO AJIE aBAPUIHOrO BBIXOZA
JIONeil W chycka IPOTHBONOXAPHBIX MaTepUajoB, OCTaBjidsl MHHHMalbHble OOBEMBI

HaAaxTHOroO 3JaHus OO nenpeccneﬁ.
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Kpome Toro, o0beMbl aXThl KOIpa, HaXoAAILHeECs MO Jenpeccuen, uenecoobpa3Ho
ob1IMBaTh METAJIJIOM, TAKUM 00pa3oOM OTJENHB UX OT HaAIUaXTHOI'O 311aHHUS.

Ipu coopyxeHHH HaqUIAXTHOTO 3/JaHUs U BHIOOpE BapHaHTa NoAayy BO3LyXa B pYIHHUK
(Mo BcroMoraTeJlbHOMY CTBOJIY HJM ITO CHElHalbHOMY BO3IyXOIOJAOLUEMY CTBOJIY) IPH
HArHeTaTeJIbHOM W KOMOMHMPOBAHHOM CIOCOOax MpPOBETPHBAaHHUSA HEOOXOAHMO YUYHTBHIBATh
clemyromue GakTopsl:

CTOMMOCTD [IOTEPH BO3AYX4;

ITOTEPH BO3JyXa BO3pacTalOT B KBajpare OT JAENIPECCHH,

Oonblias CTOMMOCTb IOTEPHh MOJOTPETOTO CBEXETO BO3JlyXa MOXET ONpaBAaTh
CTPOUTENHCTBO JOMOIHHUTENbHBIX CTBOJIOB, aBTOCHE3 OB U T.1.;

OTpULATENHLHOE BIMSIHUE JENPECCHH B HAJIIAXTHOM 3laHHH Ha 3[0pPOBBE BXOJMSIIUX B
HEro TpyAsIIHXCS.

[Ipu noacyere noTephs Hamopa B BEHTHIIATOPHOH ycTaHOBKE HEOOXOAMMO YUMTHIBATH
KaK MOTEPU B BEHTHUIISIIMOHHBIX KaHAJIax, TaK U MOTEPH B INIYLIUTENAX LyMa BEHTHJIATOPHOM
YCTaHOBKH.

[Tpy npoekTHPOBaHUH BEHTUIISATOPHBIX YCTaHOBOK BHIOOP BEHTHJIATOPOB NPOU3BOIUTCS
10 CBOJAHBIM rpadukam obnactefl NPOMBIIIEHHOTO UCTMOJIB30BAaHHUA H M0 HUHAMBHAYAJIBbHBIM
XapaKTepHCTHKaM BEHTHJIATOPOB. ODTOT BONPOC MNOAPOOHO OCBENIEH B TEXHHYECKOH
JIUTEpATYype IO TOPHOH MeXaHHWKe ¥ PYAHHYHBIM CTallMOHAPHBIM YCTaHOBKaM.

Bentunsarop, BbIOMpaeMbIfi Jns pyOHHKa, AOKeH olecrneuyuBaTh HEOOXOAUMBbIE
npou3BoauTeNnbHOCT Q W Jempeccuro H ansg Bcero cpoka 3KCIUTyaTallMM PyIHHKA C
nHaupblcuiiM cpeaHuM KITJ. Tlpu Heo6xoauMOCTH BEHTHIATOp AOHKeH obecreyuBaTh JBa
peXuMa NpOBETPHUBAHHA.

Heobxoaumo uMeTh B BHAY, UTO LEHTpoOekHble BEHTUNATOpHl obecrneunraoT Gonee
BBICOKYIO AENPECCHIO, UMEIOT MEHBIIHH YPOBEHb LiyMa, 60/ee Hale)KHbI B IKCILTyaTal[dd, HO
uMeroT Oornee  CIOXHYI pPEryjJHpOBKY I1apaMETPOB H BEHTHIIATOPHBIE YCTAHOBKH C
LEHTPOOEXKHBIMH BEHTUIISITOPAMH SIBIISIIOTCS O0Nee KanuTalIOeMKUMH.

B Tom ciyuae, ecnu mns obecriedeHuss pacyeTHOro pexuma paboThel MOIXOAAT JBa H
6oJiee OHOTHUIHBIX BEHTHWIATOPOB, TO K YCTAHOBKE MIPUHUMAETCS BEHTHIATOD, UMEIOLIHI:

MEHBIINHA quaMeTp pabodero KoJieca;

Oonee BEICOKOE 3HAUEHHE CPEHETO 3a BpeMs 3KcIutyaTauud ycranoBku KI1JI;

MEHBUIYIO OKPYXXHYIO CKOPOCTb;

MEHBUIMH Yron yCTaHOBKH JonaTok npud Q ¥ HMkc. (y oceBbIX BEHTHIATOPOBR).
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B TOM cnyuae, ecnu ans obecrieueHHs PacUETHOro pexuma pabGoThl MOAXOIAT ABAa H
60jle€ BEHTHJISATOPOB pasHbBIX THIOB, TO OOOpPYAOBaHHE BBIOHPAIOT IS KaXIOTO THIIA
BEHTHJIATOPOB. 3aTéM OKOHYATeNbHO BBIOMPAIOT OJMH M3 BapHAHTOB Ha OCHOBE
CONOCTABJIEHUS CYMMAapHbIX MaTepUHalbHBIX 3aTpaT C YYETOM KAaNHUTAIbHBIX BIIOXKEHHIA.

[IpuBeieHHbIE TOJOBBIE 3aTpaThl ONPEAEAsIOT 1o hopMye:

C=C3+CiEe+AB+Cp+Co+Cwm, pyb., (4.10)

rae C3 - CTOMMOCTb 3JIEKTPOdHEPIruH, PacXoAyeMOH BEHTHJISTOPHOH YCTAaHOBKOH B
CpeNHEM 3a I'OJ;

C/ - CTOMMOCTB BEHTHJIATOPA C ABUIaTeIEM M amnmnapaTypoi;

En=0,15 - HopmaTuBHbIii k03d$HUHEHT 3 (HEeKTHBHOCTH KAUTAIBHBIX BIOXEHHII;

AB - ToIOBble AMMOPTH3ALMOHHbIE OTYHMCJIEHHS IO BEHTHISATOpPY, IBUIaTeiio U
anmnaparype;

Cp - roioBbl€ 3aTpaThl HA PEMOHT, PEBU3UH U HAJIaJKH;

Co - pacxoabl Ha 00CIIyK1BaHHE;

CM - ronioBble 3aTpaThl Ha MAaTEPHATIBI.

CpenHeronoBasi CTOMMOCTD JNEKTPOIHEPTHH 3a IepBble 7 JleT paboThl BEeHTHISATOPHOM

YCTQHOBKH OIlpeAensercs no popMmyne:

__GiHi
Cs=7 Z (T02%en777 Tikymi+KaNim),py6., (4.11)

i=1

rae i- MOpSAKOBBIA HOMED NMEpHOJA 3KCIUTyaTallMH BEHTWIATOPHON YCTaHOBKH NPH
HEU3MEHHOM PE)XXMME U YCTAHOBJIEHHOH MOIIIHOCTH MPHBO/IA;

Qi u Hi - COOTBETCTBEHHO IPOU3BOIUTENBHOCTD (M’/c) M craTudecKoe HaBIEHHE
(Krc/M%) BEHTHIATOPHOM YCTAHOBKH;

T; - uncno yacos paboThl YCTaHOBKH B I'OJl, 4

K. - Tapu¢ eaquuunsl norpebusemMoii s3Heprun, py6./kBT u;

Ki2 - Tapu( ycTaHOBNEHHOH eIMHUIIBI MOILIHOCTH 3NeKTpoaBurarend, pyo./xBa;

Ni - ycTaHOBJIEHHAs MOLIHOCTH JJIEKTPOABUraTeNel B 1-0M NepHoie, kBa;

m; - YKCJIO JIeT paboThl YCTAHOBKH B II-M IEPHOIE;

1) yer - CTATHYECKUH K.I.J. YCTAHOBKH;

i~ K.ILJA. TIPUBOJHBIX 3JIEKTPOJIBHraTeNeH.
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3arparhl Ha obciyxuBaHue Co NMpeacTaBiasioT coOOH N1 BEHTHISTOPHBIX YCTaHOBOK,
paboTalollMX B aABTOMaTH3MPOBAHHOM peXXMMe, [ONI0 3apabOTHOH MIaThl PEMOHTHOIO
nepconana, 06CIy)XHBAKOLIETO CTALlMOHAPHbBIE YCTAHOBKH, KOTOPas NMPUXOAUTCA Ha TEKyIUH
PeMOHT ¥ O0OCTYy)XHBaHHE BEHTWIATOPHOH yCTaHOBKM. [lIf BEHTHNATOPHBIX YCTaHOBOK,
o0CIy)XKHBaeMbIX MAaIlMHHCTAMH, B 3TH 3aTpaThl HaJ0 BKIOYHThL Takoke 3apabOTHYIO Iary
MAaLIMHUCTOB, KOTOpas Onpeaessercs cieayoluM obpasoM:

Co=x.a.Cm.Kn.Kc, pybs. (4.12)

rzie K - YUCJI0 MalllMHHCTOB;

a - yucno -12 mMecsues roja;

CM - MecsyHas 3apriaTa MalliHUCTa, pyo;

Kn - koaddunuenT gonnar;

Kc - ko3¢ dHuHeHT, yYRTHIBAIOIHHA OTYHCIEHHS 110 COLICTPAxy.

[Ipy NpPoOEeKTMPOBAaHMH BEHTHISTOPHBIX YCTAHOBOK HEOOXOOMMO IpeAycMaTpuUBaTh
BO3MOXXHOCTh PEBEPCHPOBaHMs BO3AYIUHOH CTPYH: UEHTPOOEKHBIX BEHTHJIATOPOB C
MOMOIIBIO CHCTEMBI JIsif], OCEBBIX - H3MEHEHHUEM HallpaBlE€HUs BpallleHUs JEKTPOABUTATES.
Ilpu npoBepke BO3MOXHOCTH peBepCHPOBAaHHA BO3AYLIHOH CTPYH H3MEHEHHEM BpauleHHUS
pabouero KoJjieca OCEBOro BEHTHISTOPA, HANOP NOCKE peBepca N0KeH ObITh paBeH:

H'= —QZH, 4.13
(Q) (4.13)

rae Q',H' - Ipou3BOAMTENLHOCTS ¥ HAIIOP BEHTHIATOPA NPH HOPMAJIBHOI paboTe- M'/c,
Ma; %
Q,H- 10 %e npu pesepse, m°/c, [la.
C yuetom § 139 EIIb dopmyna /229/ npumet Bua
H'>0,36 H (4.14)

[IpH NpOEKTHPOBAHWH BEHTHJIATOPHBIX YCTAHOBOK HEOOXOIMMO, MO BO3MOXXHOCTH,
NPUMEHSATL  THIIOBBlE TPOEKTHl  BEHTH/ISTOPHBIX YCTAHOBOK  IOJIHOCTBIO HJIH C
KOPPEKTHPOBKOH M MPUBSA3KOH K JaHHBIM YCJIOBHSM,

Ilpn BbIOOpE OCHOBHBIX pellleHHH BEHTHISATOPHBIX YCTAHOBOX HeoOXoaumo o6paiiars
0co00e BHUMaHHE Ha Clielyloluye BOMpPOCHI:

NpHXKATHE JIS1 AaBJIEHUEM IIPH HOPMaJIbHOI pabore;

MCKJIIOYEHHE MONa/1aHus XOJIOJHOTO BO3/lyXa B pe3epBHbIi BEHTUIIATOD;

HaJlM4YHe JBYX KJIaMaHOB B BEHTHWIALMOHHBIX KaHaJaX C CaMOCTOSTENbHBIMU

NpUBOAAMH, OAHHM H3 KOTOPBIX MOXXHO CHHTATh N4kl pHGO‘ICFO U pE3EPBHOI0 BEHTHIATOPA,
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OTBOJl BOJBI U3 KAHAJIOB BCACHIBAIOIINX BEHTHIISIIHMOHHBIX YCTAHOBOK;

MUPPy30p OCEBBIX BEHTH/IATOPOB YCTAHABIUBAETCA BHE 3MaHMA M IIPELYCMAaTPHBAETCS
€ro yTeleHHe.

[Ipy nNpoexkTHpPOBaHHHM BEHTHJIATOPHBIX YCTAHOBOK, PAacIoliaraeéMbIX BOJIM3H MKHIIBIX
paioHOB, HEOOXOAMMO NPHUBOMUTH AKYCTHYECKHE pacueThl ¥ B HEOOXOOUMBIX Clydasx

pa3pabaTbIBaTh MEPONPUITHS IO CHHXKEHHIO 1iyMa cornacuo CHUIT 11-12-77.

4.5. Kanopudepusblie yctanoBKH

Ilomorpes BO3AyXa, mNOCTYNAlOILEro B PYAHHK, pPEKOMEHAYETCS NPOH3BOIUTH
KaTopu(epHBIMH YCTaHOBKaMM, y KOTOPBIX B KadecTBe TEIJIOHOCHTENs MpHMEHSeTcs
neperperasi BoJa UjH nap.

OCHOBHBIMH HCXOIHBIMH IAHHBIMH, BIHUSIOLIMMH Ha BBIOOp Tuna KanopudepHon
YCTAHOBKH U pa3MeIlleHHe €€ OTHOCHTENIbHO BO3AyXONOJalOIEr0 CTBOMA, ABISIOTCSA:

Croco® NpoBETpPUBaHUS PYAHHKA,

KOJIHYECTBO NIOAABAEMOI0 BO3/yXa;

KJIMMaT MECTHOCTH (OTpHMLATENIbHAs pacyeTHas TEeMIlepaTypa, KOJMYECTBO AHEH C
OTpULIAaTETBHON TEMIIEpaTypOH HapyXHOTO BO3/yXa);

YepTeku IeHIliaHa NPOMIUIONIAAKH, OOIINX BUAOB HAALIAXTHOTO 34aHMS, YCThS CTBOJIA M Jp.

Pacuer «kantopudepHoil YyCTAaHOBKHM CBOAMUTCS K  OMNpENEIEHHIO  KOJIHYECTBA
NOJIOTPEBAEMOT0 BO3/lyXa, pacXoly TeIula Ha HarpeBaHue, ollpeleleHHe HeoOXOAUMOMH
MOBEPXHOCTH Harpesa, BHIOOPY THINA U KOJIMYECTBA KATOPHQEPOB U NOACUYETY HEOOXOAUMOIO
nepenaja JaBJICHUs IS TPOXOXKAEHUS IIOJOrPeBaEMOro Bo3ayxa uepe3 Kajiopudepsl.

BecoBo#t pacxon Bo3ayxa, IOZOIPEBAEMOro M NI0JaBaEMOTO B L1aXTYy:

G=Qum g , krc/c, (4.15)

rae Qui - KOJIM4eCTBO BO3/yXa, [IOCTYNAIOLIEr0 B 11aXTy, M/c;

£ - yoenbHasd Macca Bo3JyXa, IOIJICKaIIETo I10I0TPEBY, Kr/M’.

Tem -Tu, xr/c, (4.16)

Tk -Tn
rae Tcum - TemniepaTypa CMECH NIOJIOTPETOr0 U XOJIOJHOTO BO3yXa B KaMepe CMellaHus

Goon=0GtB

WJIH yCThe BO3IyXOIOoAarouero cTeona, K;
Tk - Temneparypa Bo3ayxa, npole/iero yepes kajaopudep, K;
TH - MUHHMAaNBHAs U1 JaHHOTO paiioHa TeMneparypa Bo3ayxa. K.

Pacxoz Tenyia Ha HarpeBaHUe BO3gyXa:
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Q=3600 Gnoxn Cp (Tk - TH), xxan/g (4.17)

rac Cp - TEIJIOEMKOCTh BO3AYXa IIPH NMNOCTOAHHOM IAaBJICHHH, KKajl

krx K
O61nas MOBEpXHOCTh HArpeBa KaJlopU(epoB:
Fogm = L15xQ , o, (4.18)

ATepx K

rae 1,15 - koadduuuenT 3anaca;
Tcp - pa3HOCTh CpeTHUX TEMIIEpaTyp napa ¥ Bo3yXa B kanopudepax, K;

K - xoa¢duuent Tennonepenaun kanopudepa, — KKl

Mixux K

Of11ee )XHBOE ceUEHUE Ka.nopu(i)epOB py NPHHATOM 3HAUCHHUH BE€COBOH CKOpPOCTH
(L)
2
f06m:GH0g . M (419)
L

Yucno kanopudepoB B OJHOM paAy, NMapalieNIbHO NMPOIYCKAIOUIMX BO3AYX:

7 = fobu , (4.20)
fx
rae f K - XuBoe ceueHne mpoxoaa Bo3ayxa OfHOro kanopudepa, .
O61ee uncno xanopugdepoB B yCTaHOBKE:

i = F o061 , 4.2
Fx

rae FK - MOBepXHOCTh HarpeBa ofHoOro Kanopudepa, m>

[Ipn HarseraTenbHOM H KOMOMHHMPOBAaHHOM CrHocobax TMPOBETPUBAHUS pYAHHKA
KajopuepHas yCTAHOBKA KOMIIAHYeTCs B OJHOM 3[aHUH C BEHTHUJIATOPHON YCTAHOBKOM.
Kasopudepsl nenecoobpazHo ycraHaBiMBaTh O BEHTHJIATOPOB, YTO YIpoluaer oborpes
IOMEIEHUT BEHTUITOPHBIX YCTAHOBOK M YMEHBLIACT OTEPH BO3YXA.

IIpn BcacbiBatolieM criocobe IPOBETPHBAHUS PpYAHMKA Ui DPa3slMYHBIX YCJIOBHUH
PEKOMEHYETCs ClleyIolee pellieHHe N0 KOMIIAHOBKe Kaopu(epHBIX YCTAaHOBOK:

1. Bo3ayx monaercs TONBKO IS [TPOBETPHBAHUS CTBOJIa (OPHEHTHPOBOYHAS CKOPOCTH
BO31yXxa B cTBOJIE 0,15 M/C).

KanopudepHas ycraHOoBka KOMIUIEKTYETCS BEHTHISATOpPAMM M pa3Mellaercs B

HaAlllaXTHOM 3JaHHH, HCIOJB3YACHh OOHOBPEMCHHO IJIs €ro o6orpeBa. Hona‘{y BO3yXa B
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PYAHMK, YYHUThIBas €ro Manoe KOJIHYECTBO, MOXKHO OCYHIECTBIATH 4epe3 YCThe CTBOJA
(puc. 4.1a).

2. Bo3nyxonozalomui cTBo He HMEET ACHCTBYIOIMX MOABEMOB H €CTh BO3MOXHOCTh
HCIIOJIb30BaTh JENPECCHIO INTAaBHOW BEHTWJIATOPHOHN YCTAaHOBKH JUIsl MPOTAJTKUBAHHA BO3OAyXa
yepe3 KaopuGepHYyIO YCTAaHOBKY.

B nmannoMm cnydae xanopudepHy!0 yCTAHOBKY pa3MellaioT B HaJUIAXTHOM 3JaHHU H
o0ecrnevnBaloT 0JMHAKOBOE CONMPOTUBIICHHE JBIXKEHHIO BO3JyXa 110 BceM Kanopudepam. s
3TOr'0 Lesiecoo0pa3HO NpelycMaTpuBaTh CEKIHOHUPOBaHHE KalopH(pEpOB ¢ BO3MOXKHOCTBIO
pEryJIMpOBKHM CONPOTHBIIEHUS BO3JyXa IO CEKIHAM. B pyaHux BO3dyx IMojaaercs
HEIOCPEACTBEHHO YEPE3 YCThe cTBOMA (puc. 4.16).

3. Boznyxononaromuii  cTBON HMeeT KJETEBBlE MMOABEMBI C KOMILIEKCOM o0OMeHa
BaroHOB B HAJIIIIaXTHOM 3JIaHMH.

B ostoM ciyyae Bo3ayx B pYDHHMK Inofaercs no kaiopudepHoMy kaHany. Twum,
KOHCTPYKTHBHBIE DpElIEHHS H pacloJioKeHHE KalopHu(PepHOH yCTaHOBKH  JOJIKHBI
obecrneunBaTh MHHUMAJIBHBIM TI0JCOC BO3JyXa M3 HAILIAXTHOTO 3JaHHS W HE YCJIOXHATH
paboTy mno mnojaye MaTepHasoB M 000OpyAOBaHHS K OOMEHHOMY KOMIUIEKCY CTBOJA.
PekoMeHIylOTCS clieyromMe TEeXHHYECKHe pEIIeHHs [0 YCTPOHCTBY KallopupepHbIX
YCTAHOBOK, 3((EKTUBHOCTL IPUMEHEHHS KaXKJIOTO H3 KOTOPBIX paccMaTpuBaercs A
KOHKDETHBIX YCIOBHIi:

KajlopudepHass YyCTaHOBKa C NOAOTPEBOM BCEro MOCTYNAIOLIEro B PyAHUK BO3AyXa H
BEHTHJIATOPOM JUlf OJa4yu BO3yXa Mo KanopudepHoMy kaHary (pHc. 4.1B).

KanmopudepHas ycTaHOBKa ¢ YaCTHYHBIM TOJOTPEBOM MOCTYNAIOIIETO B PYAHHK BO3JyXa
H C BEHTHJIATOPOM IS MOJay¥ Bo3dyxa mo KanopHdepHoMmy kaHaiy (puc. 4.1r).

KayiopuepHas yCTaHOBKA C NOJOTPEBOM BCEro MOCTYNAIOILErO B PYAHHK BO3AyXa H C
HCIIOJIb30BaHHEM O0IIeIIaXTHOM JenpeccHHu 118 ero nogauu (puc. 4.1x).

Ilpu pacuere BO3MOXXHOH AENpPEeCCHH B HaALIaXTHOM 3JaHMHM HEOOXOOMMO YYHTHIBAThH
cnenyroue GaxkTopsl:

HeOOXOAMMOCTb  CO3/laHHsl MakCHMaldbHO JAONYCTHMOH CKOPOCTH BO34yXa B
KaopudepHOM KaHane ¢ HENblO CHHXEHHs O0beMa TOpHO-KanWTalbHbIX paboT Ha €ro
NPOXOIKY;

COTPOTHBJIEHHE KATOPH(PEPHOro KaHasa U axThl;

COTPOTHBIICHHE KalOpH(epoB;

Pa3HOCTE AABJICHHA CO31aBAa€MBIX TECMNABIM H XOJOIHBIM cronbamu BO3ayxa.
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ITpn npoeKTHPOBaHUM KaJopH(epHBIX YCTAaHOBOK HEOOXOAMMO, MO BO3MOXKHOCTH,
NPUMEHNTH THIIOBbIE MPOEKTHl KAIOPH(EPHBIX YCTAHOBOK NOIHOCTBIO MM C TIPUBSA3KOH K

JAaHHBLIM YCJIOBHUSM.

4.6. BogooT.iBHbIE yCTAHOBKM

Tlpy mpoeKTHpPOBAaHUH BOAOOTIHMBHBIX YCTAHOBOK HEOOXOAMMO DEUINTH CIexyloliye
3a[avyu:

BbIOOP CXEMBI BOJIOOTJINBA;

onpeaeNeHHe THIIa U KOJIMYECTBA HACOCOB;

pacueT BOAOOTIMBHBIX TPyOONpPOBOJOB Ha NMPOIYCKHYIO CIIOCOOHOCTb MU NPOYHOCTB C
YUETOM KOPPO3HHHOIr0 H3HOCA U CPOKa CIIYXObI;

pacyeT pexxuMoB paboThl HACOCOB BOJIOOTINBHON YCTAaHOBKH;

pacyeT 3KOHOMHYECKUX MMOKa3aTesiell BONOOTIUBHOH YCTaHOBKH.

Jlns  KayecTBEHHOTO pELEHHUS YKa3aHHBIX BbIlle BOMNPOCOB  PEKOMEHAYETCS
MCIIONBL30BaTh CIEAYIOIINE MaTepHabl:

1. Komnnekc nporpaMM Mo pacuyeTy OCHOBHBIX MapaMeTpOB IIAXTHOTO BOJAOOTIIMBA -
“Ilaxtnu”, paspaborannsiii miss IBM EC Ha sa3eike PL/I nox ynpaenenuem OC M T
BepcHH 6.1; pa3pabGoTyuK - MHCTUTYT “[ UIpOHMKeENL”, r. Caukr-IIetepbypr.

2. Meroavka pacyera peXHMOB MapajljielbHON pabOThl HACOCOB BOJOOT/IMBA IIAXT,
nMeromx Oonbiune nputoku, PTM-07.02.010-78, MYII CCCP, BHUUI'M um. M.M.
®denoposa, r. lonenk, 1979 r.

3. YkasaHus 1Mo NpOEKTUPOBaHUIO TpyOONpOBOJOB, NPOKJIAALIBAEMBLIX B I10J3EMHBIX
BhIpaboTKax yrojJpHbIX ¥ cnannesbix waxt, MYII CCCP, Mocksa, 1984 r.

4. Ilocobre mno NPOEKTHMPOBAHUIO TPYOONPOBOOOB, MPOKIAIBIBAEMBIX B IOA3EMHBIX
BeipaboTkax (xk BHTII 1-86), MYII CCCP; Mockga, 1986 .

5. MeToauka onpeaeneHus 4Mclia HacoCOB, IMAaMETpa M KOJMYECTBa TpyOONpPOBOIOB,
BbIOOpa KOMMYTAllHOHHOM CXeMbl INAXTHBIX BOJOOTIMBHBIX yctaHoBox, MVYII CCCP,

BHUH um. M.M. ®enoposa, r. Jlonenk, 1987 r.
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4.7. KomnpeccopHbie ycTAaHOBKH

[IpOM3BOAMTENBHOCTE  KOMIIPECCOPHOH  YCTAHOBKH  (KOJIMYECTBO  KOMIIPECCOPOB,
MPUHATBHIX K YCTaHOBKE) OINpPEeNaTh 10 paCYETHOMY 001IEMY Pacxoly C)KaToro BO3dyXa.
Pacuer ofmero pacxoza ¢aToro BO3ayXa Ui OMNpelNesieHHs NPOU3BOIHUTEILHOCTH

KOMIIPECCOPHOM CTaHI(MHU [IPOM3BOAUTL 110 opMyie:
Q=CKs-q- M- -Ru+YXKr-q-TIr-Rr) - Qu - Qq, M*/mun, (4.22)

Tne: Ko u Kr - ko3dbdunuents ucnoms3oBaHus MEXaHHU3MOB 10 BpeMEHH

(B TeYyeHHE CMEHBI) COOTBETCTBEHHO IUIS 3KCIUTYaTallMOHHBIX M TOPHOKAMHUTAIbHBIX
pabor, 3HaueHus Ko3hPHurenTa ucnoub3oBanus K npuHsaTs no rabiuue 4.5;

q - pacxoJ BO3lyXa OJHHM MEXaHU3MOM II0 XapaKTEpPHCTHKE 3aBOJa HU3rOTOBUTEJA,
M%/MuH;

II> m IIr - KOJIMYECTBO ONHOTHIHBIX MEXAHM3MOB, COOTBETCTBEHHO, I
IKCILTyaTallHOHHBIX U TOPHO-KaMUTAILHEIX paboT, 1T,

Ru - ko3¢ puuMeHT H3HOCa - MONPaBOYHBINH KO3()PHIMEHT, yYUTHIBAIOLINH yBENIHYEHHE
pacxona BO3JyXa MEXaHM3MaMH BCIIEICTBHE M3HOLIEHHOCTH IO OTHOLUEHHIO K pacxony
BO3[yXa 110 3aBOJCKON XapaKTEpHCTHKE MEXaHU3Ma, MpHHUMaTh Ru=1,1;

Qn - k0o3(pGHUHEHT, YYUTHIBAIOIMA TOTepH BO3JyXa B CETH, IIPUHHUMAETCH
Qn=1,05+1,15; Ha nOpeanpuUATHIX MaJod  NPOHU3BOJAMTENLHOCTH  (MeHee 1 MJIH.T)
npuHuMaeTrcs Gosbluee 3HaYeHHe, NpH Oonbiieii MpoU3BOAUTENBHOCTH (6onee 8 MnH.T) -
MeHbIlIee 3HaUEHHE;

Qq - x03pOHUUHEHT IOMOJHHUTEIBHOIO pacxoja BO3AyXa, YYHTHIBAIOWIMH pacxox
CKaTOro BO3JyXa HEyYTeHbIMH MeXaHHW3MaMu, npuHuMaTh Qq=1,1.

Tabnuna 4.5

Ko duunenTs! nenoibzoBaHuss MeXaHH3MOB 1O BPeMeHH

HanumenoBanue [lepdopaTopsl, 6ypoBbie cTaHKH [lorpy3ounsbie [Tpoune

MEXaHH3MOB IIpHA KOJIHYECTRE, IUT MalllHHBI,

HaumenoBanuwe | mo5 | 6-15 [16-25)25-50{50- 75| OypoBble TeNnexKKH

ko3¢ duuneHTa

Koadduuuent 1,0- 0,85- | 0,77- | 0,73- | 0,62- 0,6-0,4 0,3-0,2
uenons3osanwns | 085 | -0,75 | -0,73 | -0,62 | -0,60
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[lpuBeneHHBIA BbIIE pacyeT pa3paboTaH MPUMEHHTENBHO K TOPHONOOBIBAIOLIMM
npeanpustusMm. [Ipu pacuete obuiero pacxoja CXaToro BO3AyXa APYTHX NpeanpHSATHHA
NOJIb30BaThCA AHAJOTMYHBIMHM (opMmysnaMu, a KodQQUUHEHTH OpaTh NPUMEHUTENBHO K
KOHKDPETHBIM YCIIOBHSM.

Pacuer TpyOompoBOOOB c€€TH CaToro BO3AyXa I[POM3BOAMTL 110 TNPOMYCKHOM
CcriocoOHOCTH HEOOXOAHMMOIro KOJIMYECTBA CXATOTO BO3QyXa M JIONYCTUMOIO MaJeHUs
JaBJIEHUs, [PH YCJIOBHMH CO3JaHHUS HOPMAJBHBIX YCIOBUH paboThl Hambonee ynaleHHBIX
MEXaHHU3MOB.

TonmmHy cTeHOK TpYO pacCUMTBIBAaTH HCXOAS M3 YCNOBHH NMPOYHOCTH H KOPPO3HITHOrO
H3HOCa.

[lpu pacuere TpyOONMpPOBOZOB  pEKOMEHAYETCS  IOJIB30OBAThCA  CICAYIOUIMMH
JIOKYMEHTaMH:

1. “PexoMeHnaniyd 1O  MPOEKTUPOBAHMIO UM pacueTaM  TEXHOJIOTHYECKUX
Tpy6onporonos”, J13-1, 'occtpoit CCCP, Cantexnpoekt, Mocksa, 1979 r.

2. “Yka3aHus N0 IPOEKTHPOBAHHIO TPYOONPOBOAOR, MPOKIAAbIBAEMBIX B MOA3EMHBIX
BbIpabOTKax yrojpHbIX M ciaHueBbix waxt’, MYI1 CCCP, Mockga, 1984 r.

3.“[locobue mo NMpoeKTHPOBaHHIO TPYyOONPOBOIOB, MPOKJIAAbIBAEMBIX B MNOA3EMHBIX

BeIpaboTtkax” (k BHTII 1-86), CYII CCCP, Mocksa, 1986 r.
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5. OJIEKTPOCHABXEHHUE, 3JIEKTPOOBOPYJIOBAHUE U
DJIEKTPUYECKOE OCBENIEHUE

5.1. Odmue mosioKeHus

B HacTosiue#li 4YacTH  pacCMOTPEHBl  BONPOCHl METOAHMKH  IPOEKTHPOBAHHS
NEKTPOCHAOXKEHHUS M 3JeKTpooOOpyNOBaHHUs, SBJSIOLUIHECS  CNENM(PHYESCKUMH IS
rOpHOJOOBIBAIOIIMX NPEANPUITHH € TOA3EMHBIM cI0cOO0OM pa3paboTKH.

[lepeyeHbs OCHOBHBIX HMHCTPYKTHMBHBIX M HOPMATHUBHBIX MAaTepUaNOB, HCIOJB3YyEMBIX
IIPY IPOEKTUPOBAHUH 3NIEKTPHUECKOH YacTH:

1. CHull 1.02.01-85 UHcTpykuus o cocraBe, nopsake pa3pabOTKH, COrjacOBaHHA H
YTBEPKACHHS NMPOEKTHO-CMETHON JOKYMEHTAIIMH Ha CTPOMTENILCTBO NPEANPUITHH, 31aHUH U
COOpYXEHHH.

2. llpaBuna ycrpolicTBa 37IEKTPOYCTAHOBOK (6-€ H3aHue).

3. CH 174-75 VncTpyKuMs N0 NPOEKTHPOBAHHUIO NEKTPOCHA0KEHHS NPOMBILIEHHBIX
IpeaTIpUSTHIA.

4. CH 357-77 HHCTpyKUHMS [0 TMPOCKTHPOBAHMIO CHJIOBOIO M OCBETHTENILHOTO
000py0BaHUS IIPOMBILIEHHBIX MPEINPHSITHIA.

5. CHull 11-4-79 EcTecTBEeHHOE M UCKYCCTBEHHOE OCBELIEHHE.

6. CHull 3.05.06-85 DnexkTpoTeXxHUYECKUE YCTPOHCTRA.

7. Tocobue k CHull 3.05.06-85. Paszpen “KabenbHble nHMHUA. BHHU-
NIPOEKTINEKTPOMOHTaX, 1989 .

8. CHull 3.05.07-85 CucreMb! aBTOMAaTH3a1HH.

9. OHTII 24-86 Onpenenenue KaTeropuii MoMemeHNi 1 30aHAH 11O B3PBIBONOXKAPHOH
U [10’KapHOi1 06€30MacHOCTH.

10. Enunble nmpaBuiia 6€30nacHOCTH NpH pa3paboTke PyIAHBIX, HEPYIHBIX H POCCHITHBIX
MECTOPOXKACHUI MOJ3EMHBIM crtocobom, 1987 r.

11. TIpaBusa 6€30MacHOCTH B YroJbHBIX H CIaHIEBBIX maxrax, 1986 r.

12. Enunple npaBuia 6€30N1aCHOCTH IpU B3pBIBHBIX paboTax, 1988 r.

13. Enunpie npaBunia Oe3omacHOCTH npud ApoOJieHUH, COPTUPOBKE, 00OTalleHUH
0JIE3HBIX HCKOIIAeMbIX H OKYCKOBaHHHU Py U KOHLIEHTPATOB.

14. CHulIT 111-41-76 KoHTaKTHBIE CeTH 31eKTPU(UUHPOBAHHOTO TPAHCIIOPTA.

15. OHTII 5-86 Obuiecoro3Hbpie HOPMBI TEXHOJIOTHYECKOTO IPOEKTHPOBAHHS IAaXTHHIX

NMOABCMHBIX YCTAHOBOK.
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16. BpeMeHHOE pYKOBOJACTBO MO MOHTaXy H O3KCIUIyaTallUHW KOHTaKTHBIX CETEH
noazemHoro tpaucrnopra. Kemeposo BoctHUH, 1988 r.

17. MeToauueckue ykazaHUsl MO pacyeTy M IKCIUIyaTallMM 3a3€MIISIOIIMX YCTPOHCTB
IIaXT ¥ KaphepOB rOPHOPYAHbIN npoMbliieHHocTd, Kpusoit Por, BHUUBTP, 1986 r.

18. 1O.T. Pasymugiit, @.I1. Llkpabeu. IToBbiuenne 3¢beKTHBHOCTH 3NEKTPOCHAOKEHUS
yronesHbIX waxT. Kues, Texnuka, 1986 .

19. B.C. [Isro6an, f.C. Puman, A.K. Macauii. CripaBOUHHK 3HEpreTHUKa YIrofbHOM

maxTel. MockBa, Henpa, 1983 r.

5.2. daekTpocHabkeHne

5.2.1. TexHHUKO-3KOHOMHYECKOe 00OCHOBAHHE

5.2.1.1. VicxonHble JaHHBIE A1 TPOEKTHPOBAHHUS

B ob6nem snektporexHuueckoit yactm T30 BxoauT: pazpaboTKa CXEeMbl CHCTEMBI
eKTpocHabeHUs (OCHOBHas paboTa) H OCHOBHBIX I10JIOKEHHH 1O BBIMOJIHEHHUIO HapYKHBIX
IEKTpOCceTeH, 37eKTpooOOpYNOBaHHS M 3JEKTPOOCBEIUEHUS 3JaHHH H COOpYXEHHH,
OpraHu3aly OOCIYXXHBAaHUS IEKTPOXO3ANCTBA B 00bEME, HEOOXOJUMOM [U1s1 ONIpeneNeHuUs
CTOMMOCTH 3JIEKTPOMEXAHUUECKOH HacTH NPEeaIPUSTHS.

Jng BeIMONHEHNs pabOThI MO BHIOOPY CUCTEMBI 3NIEKTPOCHAOKEHHS. HEOOXOAUMO UMETH
cleayrolye UCXOAHbIE JaHHEIe:

CBEJEHHST O cxeMe (CHCTEME) BHEIIHEro 3JeKpOCHAOKEHUS  IpeANpUATHS,
BBINONHAEMON, Kak MNpaBUJIO, CUHEUHANU3IUPOBAHHON oOpranusanmuel W  gBIgIOLIeHcs
cocTaBHOI yacteio TOO;

CXeMaTHUeCKHH IeHIUIaH NpeanpusaTHs;

31aHHs TCXHOJIOTHYECKHUX OT/IEJIOB, COJIEPXKAIIMEe HAaUMEHOBaHHE NPOCKTOB-aHAIOrOB
BCEro KOMILJIEKca npeanpustus. [Ipy OTCYTCTBHM NpoeKTa-aHAIOTAa B 3/IaHUU YKa3bIBAETCS
HauMeHoBaHHE  OOBEKTOB  (TEXHOJIOTMYECKOTO  Mpolecca) M XapaKTepPUCTHKa
JIEKTPONIPUEMHHUKOB: HOMHHAJIbHAs MOUIHOCTB, HalpsbkeHUe, TpeboBaHMS K HaJEXHOCTH
3JIEKTPOCHAbKeHUs (IpH HEOOXOAUMOCTH), PEXHM paboThl, KOG IHUIIHEHTEl UCITOIb30BAHHS
BO BPEMEHH M IIPOU3BOJUTENHHOCTH;

CBEJCHHUS O TEXHOJIOTHYECKOM MPOLIECCE H NePCIIeKTHRE npeanpusatus Ha 10 neT;

Yachkl IIPOXOXIACHUSA CYTOYHOrO 3MMHETO M JICTHErTO MakKCHMyMa B SHEPIrOCHCTEME,
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CBEJEHHUS O CYLUECTBYIOILEM COCTOSIHHUH 3JIEKTPOCHAGKeHUs U 3/1eKTpoobopy10BaHUs

(A1 pacIMpAEMBIX U PEKOHCTPYHPYEMBIX MPEATIPHATHIH).

5.2.1.2. dakTopsl, BausOUIMEe Ha BEIOOP OCHOBHBIX TEXHMYECKUX PeIIeHHIH

IIpu mpoekTHpoBaHHH ClieAyeT YIUTHIBATh (PaKTOPEI, BIKSIONINE HA BEIOOD OCHOBHBIX
TEXHHYECKUX PELICHUMN:

BEJIMYMHBI DJIEKTPHYECKUX HArpy3oK, HanpsOKeHHMs, pOd TOKa, KaTeropMiHOCTb
norpeburteneil (0OBEKTOB), MX COCTaB M pa3MeIlEHHe Ha TEHIUIaHe, HaCBIEHHOCTh
TCPPUTOPHUH COOPYKEHHIMH;

yhdajleHue NpelNpHsaTHs M OTAENbHBIX OOBEKTOB OT MOIIHBIX HCTOYHHKOB
JNIEKTPOCHA0XKEHM S, HaNlps>KeHUE 3IEKTPOCETEH SJHEProCUCTEMBI;

napaMeTpbl BBITYCKAEMOIO M HAaMEYaeEMOI0 K OCBOEHHIO 3JIEKTPOOOOpYOBaHUH,
KOMIUJIEKTHBIX yCTPOHCTB, annapaTyphbl H KabeJbHOH NpoayKLUH;

KIIMMaToJIorus pailoHa, THAPOTEOJIOTHS, penbed, pecypchl MECTHBIX CTPOHUTEIBHBIX
MaTepHaIOB B pallOHEe HaMEYaeMOI'0 CTPOUTEIILCTBA IIPEANIPUATHS;

3arpsi3HEHHOCTh U arpeCcCHBHOCTh OKPYXKaoLIEH cpe/ibl (BO31yXa U 3eMIIH).

BennunHel  3nE€KTpOHArpy3ok  ONpEAENsAlOT  CEeueHHe,  HaNpshHKeHHs  JIMHHUH
3JIEKTpoIepeiayl, MOIHOCTh TpaHC(HOPMATOPOB, THII allNapaToB.

Kareropusi 3neKTpONpHEMHHKOB IO cTeleHH OecriepeGOHHOCTH MUTAHUA ONpeAeaseT
KOJIMYECTBO [MUTAIOLIMX JIMHHH.

VYnanenue npeanpHATHS OT MOIIHBIX HCTOYHUKOB 3JIEKTPOCHAOXEHUS NPHUBOIHT K
COOPYXEHHIO CHCTEMBl 3JIEKTpocHabxeHHs Ha Oojiee BBICOKMX HANpsKeHWs X U Tpebyer
3HAYHTENIbHBIX Kal3aTpar.

Knumaruyeckue, ruaporeojaornyeckie yciuoBus, penbed), YCIOBUs 3arpa3HEHHOCTH H
arpecCHBHOCTH OKpyXXarollel Cpelbl, BO3MOXKHOCTH MECTHOH CTPOMHMHIYCTPUH B TOH HIIM

HHOM Mepe BIIUAKOT HA KOHCTPYKTHBHEBIE PELICHUS I10 3JIEKTPOYCTAaHOBKAM NPENTIPHSATHS.

5.2.1.3. BeiGop cucTeMBI 31€KTpOCHAOXKEHUA

Cucrtema 3IICKTpOCH36)KCHHH OpeaANnpHATHA ACTIUTCA Ha ABC NOACHCTEMBEL:
1. CHCTGM}’ BHCIIHCTO BHCKTPOCH36)K€HH}I, T. €. Ty 4aCTb, KOTOpass HENOCPECACTBEHHO
CBsA3aHa ¢ nepeyarollUMH H TCHCPHPYIOLIUMH 3BCHBAMH 3HCPrOCHCTEME]I H O6CHy>KHBaeTCH

NpeaNpuaTHAMH SHCPIreTHYECKHUX ynpaBneHm‘?l JHEProCHCTEMBI. K BHCUIHEMY
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3IEKTPOCHA0XKEHHIO OTHOCATCS MOACTaHLHU pallOHHOr0 3HaueHud ¥ nuraromue (BJI) k aum.
OnekTpoceTeBble YCTPOHCTBA 3MEKTPOCHAOKEHNS IOKA3bIBAIOTCA HAa TPUHLIHUIIHAILHON CXEMeE
U rade B pasgene TOO “Cxema BHEITHETO NIeKTPOCHAOXKEHHUS TPEANPHUATHS, ABNSIOIIUMCS
coctraBHOH yacTeio TDO.

B cBoeM cocTaBe paboTa Mo cxeMe BHELIHETO 31E€KTPOCHAOKEHHS N0JKHA MMETh:

I.1. ITosicHUTENBHYIO 3aIIHCKY, COAEPXKAILYIO:

OajaHC SNEKTPHYSCKHX HArpy30K MOIIHOCTEH HCTOYHUKOB 3J1eKTpOCHA0XKEHNS palioHa;

000CHOBaHHE HCTOYHHKA AJIEKTPOCHAOXKEHHS PacCMaTprUBaeMOro NpeapUsTHS;

00OCHOBaHME TIApaMeTPOB 1 KONHWUECTBA NHHWHA (1ieneit) anexTponepenayn;
000CHOBaHHE KONMYECTBA U MOIIHOCTH NOHU3UTENBHBIX MOACTAHIUH;

ocoboe  ycnoBue (peXXUM OJIEKTPONOTPeOJIEHHsA, OHYEPEeJHOCTh CTPOUTENLCTBA
U T.O);

OCHOBHbIE TIOJIOXXEHHS [0 CBf3M, MEXaHH3allWH, OpraHu3anuy, oOCIyXUBaHUA
YCTPOMCTB 31eKTpocHab eHus.

[.2. I'paduueckyro 4gactp (TUlaH CXEMBI), CXEMBl 3JIEKTPOCHAOXKEHUS M pacyeTHBIE
CXEMBI.

1.3. PacyeTbl cMeTHOH CTOMMOCTH OOBEKTOB 3NEKTpOCHAOXeHH W OOCITy)KUBaHUS C
BhIZIENIEHHEM (NpH HEOOXOAMMOCTH) JOJIEBOIO YYacTUsS 3aUHTEPECOBAHHBIX MHHHUCTEPCTB.
Bonpocbkl  BHEIIHErO  3NEKTPOCHAOKEHMs, KaK MpaBWiO, peIIAOTCi  HHCTHTYTOM
DHEeproceTbpoeKT MO 3a1aHHI0 TEXHOJIOTMYECKHX HHCTUTYTOB, OCYLIECTBIISIOLUX KOHTPOJIb
3a NPaBUJIbLHOCTD PEILEHUH.

3anaHue Ha BBHINOJHEHHE CXEMBI BHEIIHETO 3JEKTPOCHA0XKEHUS COAEPKUT: JaHHBIE MO
3NIEKTpOHArpy3kaM ¢ pa30OuBKOH IO TOJaM, KaTeropusiM, IO CTENECHH HAaleKHOCTH
3NEKTPOCHAOXKEHUs, YKa3aHMsAMM MECTOIOJIOXKEHHMA MpEeANnpUsiTHsS HAa TPUIaraeMom
CXEMaTHYECKOM IVIaHE.

AHaIH3Mpys TEXHUYECKUE PEUIEHHS I10 CXEME BHELHHEIo 3/IeKTpPOCHAOXeHMs, cleayer
obpaiaTb BHMMaHHUE Ha [PAaBUIBHOCTh TEXHHYECKUX pellleHMiH, 0COGEHHO Ha OIpejesieHue
KalNUTaIBHBIX 3artpaT. [Ipu omnpeneNeHHH KaNUTalbHBIX 3aTpaT YYUTHIBAETCS, YTO
CTPOMTEBCTBO JIMHUH 35eKTporiepenayd (HE3aBHCHMO OT HANpSAXKEHHi), MPOKIaablBaeMbIX
Ha TEPPUTOPUU MNPEANPUATUH [8 MOJKIIOYEHUS DJIEKTPONOACTAHUMHA NpeanpHusTHii,
O0BEKTOB CBA3M M JPYyrux mnoTpeOMTeNed K pailfOHHBIM 3JIEKTPOMIOACTAHIHAM H
MarucTpajbHBIM JIMHUSM 3JIEKTpollepedadH, a TakXKe CTPOUTENBCTBO 3JIEKTPOMNOACTAHIIMIA

IIp1 OTACJIBHBIX TNPEANIPUATHAX H KOM6I/IHaTaX, OCYIUECTBJIACTCA 3a CHET KalHUTaJIbHBIX
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BJIOXKEHUH  COOTBETCTBYIOILIMX  OTpaciiedl, K KOTOpPBIM OTHOcATcs  NOTpebutenu
3JIeKTPOIHEPTHH.

Jonepoe  ydacTHe  npHHMMaeTCs  MPOTOPHHOHAIBPHO  JJIEKTpOHArpy3kam u
COTJIaCOBBIBAETCH C 3aMHTEPECOBAHHBIMH MUHHCTEPCTBAMH.

II. Cuctemy anexkTpocHabkeHHs NPEANPHATHS, KOTOPas OCYILECTBIISET pacipeie/ieHue
U npeobpa3zoBaHMe IEKTPOSHEPTHH LI NOTpeOUTENIeH, IBISETCA 4aCThO TEXHOJIOTHYECKOTO
npouecca, OpraHM4ecKH cBs3aga M noauuHeHa emy. OOcny)xMBaHWe 3TOH YacTH CUCTEMBI,
KaK NpPaBHJIO, OCYILUECTBIAETCS 3JEKTPOTEXHUYECKHM MEPCOHANIOM Npeanpustus. [ paHuiei
paszena 3MeKTPOCETeH IHEProcUCTEMBl U NPEANPUITUS SIBJISIOTCS, KaK MpPaBUJIO, JIMHEHHbBIE
pazbeMHUTENH, MUTAIOIINE IOACTAHLIMH.

OcHoBHbIE TpeOGOBaHHUs K CHCTEME 3NIEKpocHaOXeHNS:

obecrieueHue MoTpebuTenedl NPENNpHATHS DJIEKPOIHEpPrHeH  COOTBETCTBYIOLIETO
KauyecTBa U ¢ TpebyeMoH cTeneHb0 HaIe)KHOCTH;

HCKJIlOYECHHE CHHUXCHHUA KauyecTBa JJIEKTPOSHEPT U B DHEProCUCTEME CBEPX
nonyctumoro ['OCT, oT nmpuMeHEHHMA B IPOEKTaxX 3JIEKTPOIPHBOAOB C THPHCTOPHBIMH
npeobpa3oBaresisiMu;

rHOKOCTh CXEMBbI, BO3MOXXHOCTb CTPOMTENBCTBA MO OYEPEAsM, YYeT NEePCIEeKTUBBI
pa3BUTHS (paclIMpeHus ) U y100CTBO IKCIIyaTalHH;

3KOHOMHUYHOCTbD.

OcHoBHast 0CcOOEHHOCTH Pa3pabOTKH CUCTEMBI 3JEKTpOcHabXeHus Ha cragun 120
3aKJII0YaeTCsl B TOM, UTO pelligHHE CIIOXXKHOTO KOMITJIEKCA TEXHUUYECKUX M IKOHOMHYECKUX
BOIIPOCOB OCYNIECTBIIAETCA HA 6a3e MHHMMAJIbHO HEOOX0AMMON HHGOPMALMH OT TEXHOJIOTOB
00 3MeKTpONnpHEeMHHMKaX (HUCKIIOYEHHE COCTAB/IAIOT IUAXTHBIE TOPHOMEXAHUYECKUE
YCTAHOBKH) H C yY€TOM BO3MOXHOCTH M HEOOXOAMMOCTH TE€XHHYECKOH NpopaboTKH JIHIIb
IJIaBHBIX BOIIPOCOB, ONpPEAENSIOUIMX ¢ AOCTATOYHO BBICOKOH CTENEHBIO TOYHOCTH TEXHHKO-
IKOHOMHYECKHE MoKa3aTesy Oy AyIIero npeanpHsaTHs.

PaboTa BEINONHAETCS B CIEAYIONIEH MOCIEN0BATEIbHOCTH

DneKTpUYecKue Harpy3kd W HeoOXOIUMBIE CBEJCHHMS O HANpSXEHWM U pojie Toka
IMEKTPONPHEMHHUKOB TIPUHUMAIOTCA, KaK MpaBWJIO, MO TIpoeKTaM-aHanoram. B cnyuae
OTCYTCTBHS AHAJIOrOB, HAlpHUMEP, JJI MIAXTHBIX FOPHOMEXAHMYECKHUX YCTAHOBOK M T.I.,
OIPEIE/IEHHE D3JIEKTPUYECKUX HArpy30K BbIIOJHAETCS METOAOM Kod(Q(dHlUMEHTa Clpoca
YZENbHBIX IOKA3aTEJEH.

VYaenpHple TOKa3aTend NPHHUMAIOTCA MO0 NPOEKTaM-aHaloTaM, COCTaBJSIOTCH M

KOPPEKTHPYIOTCS 10 OTYESTHBHIM AaHHBIM aHAJIOTHYHBIX NIPEIPHUATUH.
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T'onoBo# pacxon 3JEKTPOIHEPTHHM OMpeAessIeETCs M0 PACYETHLIM  3JIEKTPUYECKUM
Harpy3kam H 4YHCJIy 4acOB HCIIONL30BAHUS OTHAENBHO IO TEXHOJOTHYECKHMM TIpolleccaM U B
UEJIOM M0 TIPEATIPUSATHUIO.

Yucno yacoB MCHONB30OBAHHUS OINpeleseTcs, UCXOAs U3 3aJaHHOTO pexuMa paboThI
000pynoBaHKs WIH 1O JAHHBIM aHAJIOTOB.

B npouecce ompeneneHus OSJEKTPUYECKHX HArpy30K H3Y4aeTCsi TEXHONOTHYECKHH
npouecc ¢ LeNbI0 BBUIBIEHHS OTAENbHBIX MOMNPOLECCOB, HIH 3JIEKTPOIPUEMHHKOB,
CONyTCTBYIOIIMX IPOLECCY, KOTOPBIE MOTYT MCHOJB30BATbCA [JIg 3JIEKTPOHArpy3KH B
3HEProcucTeMe, a TaKkKe NpEeANpUITHS.

Ilpu sTOM paccMaTpHBaeTcsi COBMECTHO € TEXHOJIOTAMH LIe1eCO06Ppa3sHOCTh:

NOJTHOIO  OTKJIOYEHHUsS INoTpebuTeneidl ONEKTPOIHEPTHM B 4acbl MaKCHMyMa
3JIEKTPOHATPY3KH;

YaCTHYHOTO OTKJIIOYEHHS NMoTpebHTEeNnel B yachl MaKCHMyMa 3J1eKTPOHATrPY3KH;

3a CcyeT u3MeHeHHs rpaduka paOoThl, HCHONB30BaHUA HMEIOMIUXCS WIIH BHOBBb
npeiycMaTpMBaeMbIX JUIS  9TOM  Llenu  pe3epBoB  (YBEJIMYEHHS €MKOCTH  CKJIAIOB,
BOJOCOOPHHUKOB H T.IL.).

Pacnonaras CBEJACHUSIMU o INEKTPUYECKUM Harpyskam (oTmenpHBIX
3JIEKTPONPHEMHHUKOB, TPy 37IEKTPOIIPHEMHUKOB, 0OBEKTOB HIIM B LIEJIOM IO IUTOIIAJIKaM ), O
KaTeropuiHOCTH noTpedOHTeNed U 00 MCTOYHHMKE BHEUIHETO 3MEKTPOCHAOXEHUs Ha OCHOBE
TEeHIaHa, IUIAHOB TOPHBIX paboT, HaMe4aloTCs BO3MOXKHBIE BapHaHTBI CHCTEM
3JIEKTPOCHabXEHUS.

IlpousBonuTcs pacnpeleNleHHE W pacyeT 3JIEKTPHYECKHX Harpy3oK MO TIJIaBHBIM
pacnpenenutensHbM - noacTaHuMsaM  (I'PII), BeiOupaeTcs KOJMYECTBO W MOIIHOCTH
TpaHcgopMmaTopoB Ha I'PI1 u BEINOMHAIOTCS HEOOXOAUMBIE pacueThl A BrIOOpa MPOBOAOB U
Kabeneld JyMHMHA sseKTponepenayd Ha Hanpsbkenue 35-100 kB. Omnpenenserca o6bewm,
IPOTAXKEHHOCTh M KOHCTPYKTHBHBIE pellieHus 1o ceTsM ao 10 kB npommiomanky.

15 xaxzporo ysna nuTaHUs OLEHUBAETCH OTHOLIEHHE MOLIHOCTH 3JIEKTPONPHBOJIOB €
TUPHCTOPHBIMU BEHTHJBHBIMH Npe0oOpa3oBaTeNsaMH (CKUIIOBBIE K KJIETEBbIE MOABEMBI U T.I1.)
K MOIIIHOCTH KOPOTKOTO 3aMBIKaHHUs Ha IIMHAX IHTAIOWIEro0 CETEBOTO HanpskeHHs. Ecnu 310
oTHomleHue Gonee 0,03, To HEOOXOMMMO BHIIOJHEHHE pacdeTOB M pa3paboTka NpOeKTa
CHEeLHATBHBIX (PUIIBTPO-KOMIIEHCUPYIOLIMX YCTPOMCTB.

Hcxoms m3  obpema oOCmy)kMBaHHS  3NeKpoceTedl, OIpenenseMoro  cxemoi

C-)HCKTpOCHaG)KeHPIH, no a”Hajuory HuJn HGﬁCTBYTOHIHM HOpMaTHBaM OINpE€ACIACTCA 1ITAT
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00CIyXXKMBAOILETO NEepCOHaNa, HaMeyaeTcs CTPYKTYpa, OpraHu3allus Tpyaa, COCTaB 31aHUi U
COOPYXEHHH 115 00CIyHBAHAA EKTPOCETEH.

OcyuiecTBigeTcs NoAGOp MPOEKTOB- AHAJNIOTOB, a MPH UX OTCYTCTBHH - YKPYIHEHHBIX
noxasarejeli CTOUMOCTH.

Ha cragun TDOO ocymecTBIS€TCS TaKXe BBINOJIHEHHE TEXHHKO-5KOHOMHYECKOIO
CPaBHEHHS BapUAHTOB CHUCTEM JJIEKTPOCHAOXEeHHs MO KpUTEpHUSIM NpPHBEJEHHBIX 3aTpar,
HaMJTYYIIUX TEXHHYECKHX I0oKa3aTesiel, yueTa MepCreKTUBEl pa3BHTHS MPEANPHATHS, ydeTa
TEXHHYECKOr0 mporpecca B Ppa3sBUTHH  3JexTpocHabxkeHus - Bbifop Haubonee
LeNIECO0OPa3HOr0 U3 PACCMOTPEHHBIX BAPHAHTOB.

3aBepliaercs  paboTa  CONOCTABJIEHHEM  OCHOBHBIX  TEXHHKO-IKOHOMUUYECKHX
noKasaTesell  3JIEKTpOXO3sHCTBa, BKJIIOYAIOLIMX JaHHblE CYMMAapHOHl yCTaHOBJICHHOH
MOIIHOCTH 3JIEKTPOTPHEMHHUKOB, IMOJIY4acOBOr0O MaKCHMyMa Harpys3kH, Ko3g¢uuueHTta
cnpoca, 3MEeKTPOBOOPYKEHHOCTH TPYAa. ITH JaHHBIE COMOCTABIMAIOTCS C JaHHBIMU aHAJIOTOB,
AaHANIM3UPYIOTCA M NOMELIAIOTCA B Hayale KpaTKoll MOSCHHTENIbHON 3amucku. B 3amucke B
TabmuyHOH (opMe NpUBOAATCA JaHHBIE IO JJIEKTPOHArpPy3KaM UM TOJOBOMY PpacXojly
3JIEKTPOJHEPTHH MO OCHOBHBIM TEXHOJIOTHYECKUM IlexaM, obuiHe no obuiekoMOMHATCKUM
O0bEKTaM H CyMMapHble 3HAYEHHs MO MOPEANPUATHIO. YKa3biBae€TCs MPOLEHTHOE
COOTHOULIeHHE B 3jiekTpoHarpy3ke norpebureneil I u Il xateropuit no 6ecnepeboiiHocTu
MHTaHUd U JaeTca uX obocHoBaHue. [N KPYIHBIX M CIOXKHBIX MPEANPUSTHIH BBINOJHIETCS
CXeMa 3JIEKTPOCHAOKEHHS, IJIAHOBOE IOJIOXKEHHE TpPacc OCHOBHBLIX ceTedl HAHOCUTCA Ha
reHIUIaH. B 3amMcke TNPUBOJMTCA KpPAaTKOE OIMCAaHHE BOIPOCOB 3JIEKTPOCHabXeHuH,
000CHOBaHHE HaNpsHKeHHs paclpeie/MTeNbHbIX CeTel, NapaMeTpoB U KOJIWYECTBA JIHHUHA K
0GBEKTaM MpPEIIIPUATHS, OCHOBHOIO 3JIEKTPOOOOPYAOBaHMS, PpELIEHHH MO OpraHU3alHUH

Tpyna, npodiiem, 1o KoTopbiM HeoOxoaumo nposeaenue HHU n OK pabor.

5.2.1.4. TlogroToBka ¥ Bblla4a HCXOAHBIX JAHHBIX IJI NPOEKTHPOBAHHS

Tlocne okxoHuaHus HpOpaGOTKH TEXHUYICCKHX BONPOCOB, TMOATOTABIUBAKOTCA H
BBLIAIOTCSA CMEXXHBIM OTAENaM 3aIaHus CO CJICAYIOINMMHA JaHHBIMH

SIBOYHBIH IITAT H CTPYKTYypa 3H€KTp0XO3ﬂﬁCTBa, MaKCHMaJIbHad 3JICKTPHYCCKas
Harpys3ka H roJI0BOH pacxon 2JCTPO3IHEPrHU B LENOM IO NPEANPUATAIO U OTACIbHO IIO

TEXHOJIOTHYECKHM NIPOLECCaM;
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rabapuThl IMaBHBIX COOPYXEHHH W OTIENBHO CTOALIMX MOACTAHIMH, 0OBEKTOB 31aHHA
M COOpyXeHHH ana  oOClyXMBaHMs  JnMeKpoceTed, TpacChl  OCHOBHBIX  JIMHHH
IEKTPOIIEpeJauy, IEPEYEHD CIIEIMALIMH U MEXaHH3MOB,

KalMTajlbHble 3aTpaThl HIM 00bembl paboT N5 ONpeJeNeHUs KauTalbHbIX 3aTpar
(B 3aBUCHMOCTH OT CTPYKTYPbl OTIEJIOB);

rabapuTel kaMep 3JIEKTpPOIIOMElleHUH, NpopaboTKy BONPOCOB O LeIecooOpa3HOCTH
HCIIO/Ib30BaHUs TEXHOJIOTHYECKOro Mpoliecca Ul BhIpaBHUBAHHUA rpaHKa 3J1€KTPOHATPY3KH;

JaHHple (110 aHajmory) nAnsd oObeMa pEMOHTOB OOOpYHNOBaHHS JJIEKTPOCETEH H

TpaHchOPMaTOpPHO-MACASHOTO X035HCTRa.

5.2.2. IlpoexT (pabouuit mpoeKT)

5.2.2.1. Mcxonnsle naHHbIe U1 MPOEKTHPOBAHUS

JInst BLIMONHEHHS 3JIEKTPOCHAOXKEHNUS NPeANPUATHs HEOOXOAUMBI CIIeAYIOLINE NaHHBIE:

YTBEPXE€HHAA CX€Ma BHELLIHETO 3JIEKTPOCHAOKEHNS NPENPHATHS;

TEXHUYECKHE YCIIOBUS 3HEPrOCHCTEMEI,

Yachl MPOXOXAEHHUSI CYTOYHOTO 3UMHETO H JIETHEr0 MaKCHMYMa B SJHEPrOCHUCTEME;

3a[JaHHs TEXHOJIOTOB MO0 YCTAHOBJICHHBIM (OpMaM, cojiepxKalliie Cieaytolie OCHOBHbBIE
CBEJIEHHUS: XapaKTEpPUCTHKY DJJIEKTPONPHEMHHUKOB, pEXHM HUX pabOTBl, 3arpysky,
NPOU3BOAUTENBHOCTD U PEXHM paboThl pyAHHKA, a TAKXKE OYepEXHOCTh BBOJA OOBEKTOR;

reHepasIbHbIH MJIaH MPEeANPHATHS H reHepalbHble MIaHbl OTAEAbHBIX TUIOLIAI0K;

TJTaHbl OJ3€MHBIX BBIPabOTOK;

CBEJICHHUS 110 3EKTPOOOOPYAOBAHUIO 3TAHUMA H COOPYKEHUH (3NTEKTpHUECKHEe HArpy3KH,
KOJIMYECTBO U TOKH MNUTAIOIMX JHHUKA). DakTopel, BIMSAIOUME HA BBIOOP CHCTEMBI

3NEeKTpOCHA0XEeHNA.

5.2.2.2. Bbibop cHCTEMBI 3NIEKTPOCHAOXKEHUS

1. SHCKTPH‘ICCKHC Harpy3ku onpeiaeiasaiorca MeToaaMu KOBQ)(bI/II_II/ICHTa HUCITOJIBL30BaHHUA

M ko3 duuKenTa cnpoca (Ipy OTCYTCTBHH 3HaYeHHH KO PUIIUEHTOB HCMONB30BaHMUS ).
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IonyueHHble 3HAUYEHHS JNEKTPOHArpY30K CJEAYET NPOBEPATH, COMOCTABRIAS UX € JAHHBIMH,
NOJYyYEHHBIMH [pU  OINpEACHEHHH JIpYTHMH METOHNAaMH : [0 YAEIBHBIM  pacxojaM
3JIEKTPOIHEPTHH, PAKTHYECKHM 3/1EKTPOHArpy3KaM aHaJlOTHYHbIX 0OBEKTOB.

PaccmarpuBaroTcss rpaduku NpOXOXIEHUS MakCHMyMa B SHEPrOCHCTEME H PEXHM
paboTel noTpeduTeNedl 3MEKTPO3HEPTHH NPEANPHATHS H YCTAHABJIMBAIOTCd COBMECTHO C
TEXHOJIOTaMH, T€X M3 HUX, KOTOpble MOTYT He paboTaTh MOJHOCTBHIO HJIM YaCTHYHO B YacChl
MakCHMyMa B SHEPrOCHCTEME.

2. OnpenensieTcs pacxoj 37eKTPOIHEPIHH OTAENBHO 10 TEXHOJOTHYECKHM Ipolieccam
H B LIeJIOM [0 NpeAnpuaTuio. [lonyyeHHble 3HaUYe€HHs CONOCTABNSAIOTCS ¢ JaHHBIMM TDO u
(aKTHYEeCKUMH TaHHBIMH aHAIOTHYHBIX 0OBEKTOB.

3. YTouHsleTcsl ~ MECTONOJIOKEHHE  T[JIABHBIX  TMOHM3WUTENBHBIX  MOACTaHLMH,

PYKOBOJACTBYSICH YKa3aHUsSMHU IpHA paccmoTpenuu T0.

4. YtouHsioTcs KaTeropuH 3JIEKTPONIPHEMHHKOB no GecnepeboHHOCTH
3JIEKTpOCHAOKEHUSL.
S. Beibupaertcs BapHUaHT CHCTEMBI 3JIeKTpOCHabXeHNs (pacnpenenenue

INEKTPO3HEPrHH) OTAENBHBIX 00bekToB (Iiowajaok). Pacmonaras  AaHHBIMH 1O
JJIEKTpOHArpy3KaM, HalpsSOXKEHHI0 M KaTerOpuHHOCTH JJEKTPONPHEMHUKOB, a TaKKe
MECTOMOJIOKEHUEM HCTOYHMKOB MHTaHHs, HAa OCHOBE TIEHIJIaHA HaMeEYalOTCs CXEMbl
BapHAHTOB paclpelesieHus 3JeKTpo3Hepruu. IIpm 5ToM, Hapslly ¢ TpaAMUHOHHBIMH
peLIeHHsIMH  paclpeleNieHus] 3JIeKTPO3HEpPruy MpH HampsbkeHHH 6 kB, pexoMenayetcs
paccMarpuUBaTh OMHOCTYNEHYaThle, MAarucTpalbHble H paldalbHble CXeMbl ¢ Oolee
9KOHOMH4HBIM HamnpsbkeHHeM 10 kB. PexoMeHnnyeTcs paccMaTpHBaTh CXEMBI Ha HallpsSXKEHHE
6-10 kB (npeuMyilleCTBEHHO OJHOCTYTIEHUYaThle, MardCTpalbHble HWIH paguanbHble (110
obocHoBaHu10). Tak, HampumMep, coBMeniath notpedbutensckue PIT 6-10 xB ¢ PY 6-10 xB
raBHEIX MOACTaHIMHA. Pacnpenenenve snekTpo3Hepruu K anektpornpueMHukam o 1000 B
paccMaTpuBath npu HanpsbkeHuH 0,66 u 0,38 kB.

[TpousBoauTcs cUCTEMAaTH3aLUs U MOACUYET INEKTPUUYECKHUX HArpy30K I10 MOACTaHLIMAM,
BbIOMPAETCSE KOJIMYECTBO W MOIIHOCTL TpaHC(OpPMATOpOB M KOMIEHCHPYIOLIMX YCTPOMCTB,
BBHINIOJIHAIOTCS HeoOXOAMMbIE pacyeThl MO BHIOOPY CeueHMs NPOBOAOB M Kabenel nuHUHR

IJICKTpOonepeaad.
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5.2.2.3. Pacnpenenenne 3NMeKTPOIHEPTHH B MMOJ3EMHBIX BhIpabOTKaxX

Onpenensitorcs  MEKTpPUYECKME  HArpy3k, TOAOBOH  pacXxod  3JIEKTPOIHEPIHH,
KaTeropuy 31eKpONpUEMHHUKOB.

[lonyyeHHble 3HAYEHUS AHAIM3UPYIOTCHA, COINOCTABIAIOTCS ¢ JaHHBIMH 120,
BBISBJIETCH BO3MOXKHOCTb MCIOJI30BaHUSI YacTH 3JIEKTPONIPHEMHHUKOB JJIi BHIPABHUBaHHUS
rpaduka DBNMEKTpOHArpy3KH B 4achl MakCMMyMa B JHeprocucreme. Bribupaercs
MECTOMOJOXXEHNE  IIEHTpalbHOH  NMOM3EMHOM  MOACTAaHIMM, HCXoAsd M3 IEHTpa
JIEKTPOHArpy30K, 1enecoobpa3sHOCTH €€ OJOKHPOBKHM € HACOCHOHM IJIaBHOIO BOJOOTIIMBA,
OUYepeTHOCTH BBOJA FOPHU3OHTOB.

PekoMeHayeTcs paccMaTpHBaTh IIMTAaHHE HACOCHBIX [JIaBHOIO BOJOOT/IMBA C
eAMHUYHOH MOIHOCTHIO HacocoB 1000-3000 kBT, a Taxxe ¢ anektpoHarpyskoit 6onee 2000
kBT HenocpeACTBEHHO OT INIaBHOH NOJCTaHIHH.

Boibupaetcs BapHaHT cxeMbl paclpellefieHHs 3JeKTposHeprun. Pacnonaras AaHHBIMH
N0  3JeKTpOHarpy3kaM, BBUICHMB Ha  3aBOJaX-M3rOTOBUTENSAX  TEXHOJIOTMYECKOIo
000pyI0BaHMs BO3MOXHOCTb MOCTABKH €r0 KOMIUIEKTHO € 3ekTpoobopynoBaHueM Ha Gonee
BbICOKOe HampsixeHue, Hampumep 0,66 kB, Ha OcHOBe MIAaHOB MOA3EMHBIX BHIPaOOTOK,
HaMEYaloTCs CXEMbl BAPUAHTOB paclpeliesIeHns dNeKTpo3Hepruu. [Ipu 3ToM pekoMeHyercs
paccMaTpHBaTh pacnpelesieHue 3JIeKTPO3HEPTrHH Npy HanpsbkeHud 10 kB npeumyiectBeHHO
[0 MaruCTPAJIbHEIM CXEMaM.

IMpousBoauTcs cucTeMaTH3alHs M MOJACYET 3JEKTPOHArPY30K MO MNOACTAHIIUSAM,
BbIOHpaeTCs KOJMYECTBO M MOIIHOCTH TpPAHC(HOPMATOPOB M BBINOJHAKOTCS  TaKXe
HeoOXoauMble pacyeThl MO BEIOOpY ceueHus Kadens.

PemaeTcss KOHCTPYKTHBHOE BBINOJIHEHHE 3JekTpoceTell. Ha ocHOBaHuHM pelieHuii mo
3NEKTPOCHA0KEHUIO NPEANPUATHI M PpaclpeleNeHUuI0 JJICKTPOIHEPTHH B  IOJA3EMHBIX
BbIpabOTKax M Ha IPOMBIUIIEHHBIX IUIOWAJKAX COCTABJIAETCS NPUHIMIHAIBHAS CXeMa
3NIEKTpOCHAOXEHUsT TPEANpUSTHS, Ha KOTOpPOH ykasbiBaeTcs O0OBEM TeleMEXaHH3alHH

NMoaCTaHLMH.
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5.3. DnexTpoobopynoBanue

5.3.1. OneKTponpuBOIE KOHBEHEPHBIX MOABEMHUKOB B HAKIIOHHBIX CTBOJIAX,
CKHUITOBBIX U KJIETEBBIX MTOJbEMHIKOB B BEPTHKAJIBHEIX CTBOJIAX, MOI3EMHBIX APOOHIILHBIX

YCTaHOBOK H MOHODPENBCOBELIX JIOPOT

JI71s1 TpoeKTUPOBaHHS 3THX IPUBOJOB HEOOXOJUMBI CJIEAYIOIHE UCXOIHbIE TAHHBIE:

33/laHMEe TEXHONOTHYECKOIo OTAENIa Ha IPOEKTUPOBAHUS JIEKTPOIPHBOJIOR, arperatoB
(BeAOMOCTBH J1eKTpo0oOOPYAOBaHHS 4 IIJIaHbl €r0 PacloIOXKEHUS ),

TeXHHUUYECKas] JIOKYMEHTalUs 3JIeKTpOOOOpYNOBaHUS © KOMIUIEKTHBIX YCTPOHCTB
YIIpaBJI€HHUA 3aR0J1a-NNTOCTABIIMKA TEXHOJIOTUYECKUX arperaTosn,

TIPOMEXXYTOUHBIE TEXHOJIOTHYECKHE, CTPOUTENbHBIE (TOpPHBIE) W CAHTEXHHYECKHUe
YepTexKH.

JIns npoekTHpoBaHUs BNIEKTPONPHBOJIOB KIETEBBIX IMOJBEMHBIX YCTAaHOBOK, KpoMe
BbILlIE YKA3aHHBIX MCXOIHBIX NaHHBIX, HEOOXOAMMO 3aaHHE TEXHOJIOTHYECKOro oTAesa - B
BHJIE uepTeXa pa3pe3a MO OTBaly M HAAUIAXTHOMY 3JaHWIO HNH OalleHHOMY KOIpy ¢
yKa3aHHMEM OTMETOK TpPHEMHBbIX IJIOMIAAOK H TOPH30HTOB, Ha KOTOPBIX Oynxer
OCTaHaBIMUBATHCA K1eTb. OCHOBHBIMH (PaKTOpaMH, BIIUSIOLUIMMH Ha NPHUHATHE TEXHHUYECKHX
pEeLIeHU, SBIAIOTCS:

KOMILJIEKTHOCTh ~ TIOCTaBKH  DJIEKTPOOOOpPYNOBaHUA  3aBOJAMHU-H3FOTOBUTENISIMU
TEXHOJIOTHYECKOTO 000pyIOBaHHUS;

YCIIOBHS OKpYJKalolllei cpeapl;

HOMEHKJIaTypa OJJEeKTpooOOpyIOBaHHs, ammapaTypbl YIPaBI€HHS H MaTEpHANIOB,
BBITYCKAEMBIX OTEYECTBEHHOH MTPOMBIIILIEHHOCTBIO;

CTENEeHb HHIYCTPHAIM3ALMH 3EKTPOMOHTAXHBIX paboT;

MECTOTION0XKEHUE NEKTPOINIOMEILEHUH;

MIPaBHJILHOCTH TPACCHPOBKH KabGeNbHBIX MTOTOKOB H IIMHONIPOBOAOB.

[TpoekTUpOBaHHE 3NEKTPONPHBOJA HAYMHACTCA C BBUICHEHHS TEXHOJOTHYECKHX
TpeOoBaHMii K HeMy CO CTOPOHBI MexaHu3Mma (HeoOXOOMMBIX MOIIHOCTEH Ha Baiy,
HOMHHAJIBHOH CKOPOCTH M TIPENENOB €e peryJupoBaHHsA, IIyCKOBOTO MOMEHTAa U [Ip.).
OnpenesuB TUN NPHUBOJA, pa3pabaTeIBalOT CXEMbl YIIPABJIEHHS IIABHBIM H BCIIOMOTaTeIbHbIM

NpUBOAAMH.
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B COOTBETCTBHM C 3THMH CXEMaMH COCTaBJISIOTCH 3aJaHMs 3aBOLY-H3TOTOBUTENIO Ha
KOMILTEKTBI YCTPOHCTBA yTpaBJieHHs NMpHBOAaMH (UWIMTHI CTAHIMH yNpaBleHus, Ika(bl H
IYNIBTH! YTIPaBIEHUA).

Pa3pabarhiBalOTCS Y€PTEXKH KOMIIOHOBKH JIEKTPOOOOPYIOBaHUS M pa3BoAKHU kabeneH,
COCTaBJIAETCS MOSCHUTEIIbHAS 3allHCKa.

Jlinst KoHBEHEpOB € aCHHXPOHHBLIMH JBUraTeNsAMH C (azoBBIM POTOPOM MOIIHOCTH
160 kBT u Bblme B KayecTBe MYCKOPErYJIMPYIOLIEro YCTPOMCTBA PEKOMEHIYHOTCS K
NPUMEHEHHIO SKOHOMHYHBIC 1 3()(eKTHBHBIE KOMIUIEKTHBIE THPHCTOPHBIE YCTPOHCTBA CEpHH
YIOTD u 3UITO, usroronsivbsaeMbie TANAMHCKHAM DJAEKTPOTEXHMUECKHMM 3aBOJAM. OTH
ycTpoiicTBa 00eceynBalOT IUIaBHOCTh M JUIHTENBHOCTh MYyCKa KOHBeHEpa M IPHUTOJHBI s
NpOBeJeHUs PEMOHTHBIX paboT Ha MOHT@XHBIX CKOPOCTSX, YTO MO3BOJISET MCKIOYHTH
MHUKPOIPUBO/I.

[lpu paboyem MNpPOEKTHPOBAHMM CKHIIOBBIX H KJIETEBBIX TOIBEMHBIX YCTAHOBOK,
NMPUMEHHTENLHO K MOCTaBISEMbIM KOMILIEKTHBIM YCTPOHCTBAM YINpPaBJICHHS, COCTABISAETCS
NPUHUMIIHATBHAS CXeMa [JIaBHOTO M BCIIOMOTaTeNbHBIX IPUBOAOB TMOJBEMHBLIX MAIIHH.
Pa3pabarbiBaloTcss 4epTeXXH KOMIIOHOBKM DJIEKTpoOoOOpYyNOBaHHS U pa3BOJKH Kabenei,
COCTaBNISETCS MOSCHUTENBHAS 3aMHCcKa.

[pu paboyeM MPOEKTHPOBAHHUH CKHUIIOBBIX H KJIETEBbIX NOJBEMHBIX YCTAaHOBOK AOKHO
OBITH TIPOBENICHO TIPEABAPUTENILHOE COIJIACOBAHHE € MAIIMHOCTPOMTENBHBIM 3aBOJOM H
3aBOJAMU-H3rOTOBHTENIAMU 3EKTpOOOOPYAOBaHUS M KOMIUIEKTHBIX YCTPOMHCTB YIpaBleHHS.
CornacoBaHHIO MOANIEKAT TEXHUUECKHE YCJIOBHS Ha 3JIEKTPOJBUIATENb TJIaBHOTO NIPUBOAA U
npeobOpa3oBareNlb K HEMY, a TakKe TeXHHYECKOe 3alaHue Ha pa3paOOTKy W H3rOTOBJIEHHE
KOMIUIEKTHBIX YCTPOHCTB YIpaBIeHH.

HApoOunku noa3eMHBIX IpoOUIbHBIX YCTAaHOBOK, IIEKOBBIE X KOHYCHBIE, [IOCTABISIOTCS
3aBO/IaMU-U3TOTOBUTENIAIMU C HabOpPOM 3JIEKTPOOOOPYIOBAaHHS U KOMIUIEKTHBIX YCTPOUCTB B
HOpMaJIbHOM OOILENpPOMBIIJIEHHOM HCIIONHEHHH. B cooTBercTBUU ¢ TpeboBanusmu EIIB
npu pa3paboTKe PyAHBIX, HEPYAHBIX U PACCHIHBIX MECTOPOXAECHHH MOA3EMHBIM CIIOCOOOM”
3TH KOMILIEKTHEIE YCTPOHCTBA JOKHBI IOCTABATHCSA B PYJAHHYHOM HCIIOTHEHHH.

Jns ynpaBneHus INaxXTHBIMH TPy30-TIOACKAMM IOJBECHBIMH MOHOPEJILCOBBIMH H
MOHOKAHATHBIMH  JOpOraMH  clelyeT  TIpUMEHATh  anmaparypy  tuma  YMJI
JlHEenponeTpoBCKOro 3aBoja WaxTHOM aBTOMATHKH.

Ilpu  paboueM  npoekTMpOBaHMM  IPUBOAOB C  KOMIUIEKTHOH  MOCTaBKOM
31eKTpooOOpYIOBAHUS W YCTPOHCTB YNPABIACHUS [PUMEHUTEIBHO K IOCTaBJISIEMbIM

KOMIIJICKTHBIM yCTpOﬁ CTBaM ynpaBJICHHA  COCTaBIAIOTCA NPUHUHUNHAIBHBIE  CXEMBI,
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pa3pabaThiBalOTCSl YepTEXRH KOMIOHOBKH OJJIEKTPOOGOPYAOBaHHMS W pa3BOAKH Kabenel,

COCTaABJACTCS NTOACHUTEIIbHAS 3aluCKa.

5.3.2. DnekTponpHBOJ BEHTHIATOPHBIX YCTAaHOBOK [1IaBHOTO

NPOBETPUBAHHUS PyAHUKA

Mg npoexTHpoBaHHs  3JEKTPONPHBONOB BEHTHJIATOPHBIX YCTAaHOBOK IJIABHOTO
IIPOBETPHBAHUS HEOOXOIUMBI CIeIYIOUIME HCXOOHbIE IaHHBIE:

3a[laHHe TEXHOJIOTHYECKOro OTAENa Ha NMPOEKTHUPOBAHHE 3JIEKTPONPHBOJIOB arperaros
(BEAOMOCTB 3JIEKTPOOOOPYIOBaHHA H IJIAaHBI €r0 PAaCHOIOKEHHU);

TEXHUYECKas JOKyMEHTAaLUs JJIeKTpoOOOpYJOBaHHS H KOMIUIEKTHBIX YCTpPOHCTB
yIlpaBJIeHUs 3aBOJA-TIOCTABLIMKA BEHTUIISITOPHBIX arperaTros;

IIPOMEXYTOUYHBIE TEXHOJIOTHYECKHE, CTPOUTENBHBIE U CAHTEXHHYECKHE YEPTEXKH.

OcHOBHEIMH (GaKTOpaMH, BIUSIOLIMMH Ha IPUHATHE TEXHHUECKUX PEIICHU SBISIOTCS:

KOMIUIEKTHOCTE ~ MOCTaBKH  31eKTpooOOpynoBaHHs  3aBOJAMH-H3TOTOBHTEISIMHU
TEXHOJIOTHYECKOro o0opyaoBaHHs;

YCJIOBHSI OKPYIKaIOLIEH Cpeibl;

CTENEeHb aBTOMATH3aUUH BEHTHIIATOPHOM YCTaHOBKH;

HOMEHKJIaTypa 3NeKTpooOOpyIOBaHMs, anmaparypbl YIIpaBJIeHHs H MaTepHaIOB,
BBIITYCKAEMbIX OTE€YECTBEHHOH MPOMBILIEHHOCTBIO;

cTeneHb WHYCTPHAIK3ALMAH 3JIEKTPOMOHTAXHBIX paboT;

MECTOIOJIOXKEHHUE JIEKTPONOMELIEHU ],

NIPaBUJILHOCTh TPACCHPOBKH KabeNIbHBIX IIOTOKOB M LIHHOIPOBOIOB.

[lpu paboyeM MNPOEKTHPOBAHHH BEHTHISTOPHBIX YCTAaHOBOK, HPUMEHHUTENBHO K
[OCTaBNSEMBIM KOMIUIEKTHBIM YCTPOHCTBAM YIpaBieHHs, COCTaBJIAETCA MNPHHUUIHAIbHAA
CXeMa [JIaBHOTO M  BCINOMOTaTE€JIbHBIX  NPUBOJAOB  BEHTWIISITODHOIO  arperara.
Pa3pabaTbiBalOTCS YepTexH KOMIIOHOBKH 3JIEKTpoOoOOpYNOBaHHMS M pa3sBOAKM KabeneH,

COCTAaBJIAETCs ITOSAICHUTENILHA 3allUCKa.

5.3.3. DJIeKTpOIIPHBOAbLI KOMIIPECCOPHBIX CTAHIUH

IIJ'I)] NPOCKTHPOBAHHUA JNIEKTPOIIPHBOAOB KOMITPECCOPHBIX CTaHui BO3HyXOCH66)K€HPIH

PYAHHUKa HEeOOXOJHMBI ClICAYIOIHC HCXOTHBIE JAaHHBIC!
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3aJlaH€  TEXHONOTHYECKOTO0  OT/eNa Ha  [POEKTHPOBAHME  3JIEKTPOIIPHBOIOB
KOMIIPECCOPHBIX arperatos (B€LOMOCTb 3/1eKTpoOOOPYI10BAHUS M TIIaHB] ETO PAcMOIOKEHHS);

TEXHMUECKas [JOKYMEHTALHMsS 2J1eKTpoobOpyJOBaHHS M KOMIUJIEKTHBIX YCTPOMCTB
yIpaBleHUs 3aBOJa-IIOCTaBLIHKA KOMIIPECCOPHBIX arperarTos;

NIPOMEXYTOYHbIE TEXHOJIOTHYECKHE, CTPOUTENIbHBIE H CAHTEXHMYECKHE YEPTEXKH.

OcHoBHbIMM  (aKkTOpamMH, BIHSIOUIMMH Ha MPUHATHE TEXHMYECKUX pEUICHHH,
SIBJISIIOTCS:

KOMIUJIEKTHOCTh ~ MOCTAaBKH  3NeKTpooOOpPYAOBAaHMS  3aBOJAMHU-H3TOTOBHTENSIMH
TEXHOJIOFHYECKOro 060pyI0BaHUA M €€ MOJHOTA;

YCIIOBHA OKpY’KalollleH cpensl;

CTeNeHb aBTOMAaTU3allMi KOMIIPECCOPHBIX CTAHLIMM;

HOMEHKJIATypa 371eKTpooOOpYyIdOBaHHs, anmnapaTypbl yNpaBlI€HWS W MaTepHaloB,
BBINIYCKA€MbIX OT€YECTBEHHOH MTPOMBILUIEHHOCTHIO;

CTENEeHb HHAYCTPHAIM3ALMH 3TIEKTPOMOHTaXHbIX paboT;

MECTOIOJIOKEHHE 3NIEKTPONIOMELEHHH.

[Ipu paboyeM NPOEKTUPOBAHMH KOMIIPECCOPHOH CTAaHUMH, TMPHUMEHHUTEIBHO K
TIOCTABISEMBIM KOMIIJIEKTHBIM  YCTPOJICTBAM yNpaBlI€HUS, COCTaBJIIETCS COBMECTHO C
OT/IEJIOM aBTOMAaTH3alUH NPHUHLMIIHAILHAS CXeMa IVIaBHOTO U BCIIOMOTraTeIbHOTO MPHUBOIOB
KOMIpeccopHoro arperata. Paspa0OaTbiBaroTcs yepTexxy KOMIOHOBKH 3JIEKTPOOOOPYIOBaHHS

H pa3BOJIKH Ka6e)’l€l71, COCTaBJIACTCA [IOSACHHUTEIIbHAA 3allHCKa.

5.3.4. CunoBoe 31eKTpoobOpyI0BaHHE B IOJ3EMHBIX BbIpabOTKax

CunoBoe 31eKTpo06OpYIOBAHHE BCIIOMOTraTeNbHbIX KaMep B KalTHTalbHbIX BEIPabOTKax
NPUHHMaETCs B OOJNIBLUMHCTBE CIYy4YaeB MO THIOBBIM IIPOEKTaM MJIM MPOEKTaM [OBTOPHOTO
NPUMEHEHHS, TIPH MX OTCYTCTBMM peElIacTCs B COOTBETCTBHH C YKa3aHHSMH IO
NPOEKTHPOBAHHIO  OOIENPOMBIIUIEHHOTO CHJIOBOro obopyudoBanust. Crneuuduyeckyro
OCODEHHOCTb MMEET NPOEKTHPOBAHHE CHUJIOBOTO 3JIEKTPOOOOPYNOBaHHUS TOPHBIX paboT, B
Ka4eCTBE UCXOAHBIX NAHHBIX [UIS IPOEKTUPOBAHUS KOTOPOIO HCIOIb3YHOTCH:

3a/laHHs TEXHOJIOTOB C IIJlJaHaMH TOPHBIX paboT;

peleHHs Mo 31eKTPOCHAOXKEHHUIO;

KOHCYJIbTAllMK C TEXHOJOTaMH [0 HM3Yy4YeHHI0O OCOOEHHOCTEH NpPHHATOH CHCTEMBI

FOpHBIX padoT.
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Pelmienns mo 31eKTpooGOpyAOBaHHIO ONPEAENAIOTCS MOIIHOCTBHIO MOTpebuTenei,
TEXHOJIOTHEH BEJECHUs TOPHBIX paboT M BUIOM TpPaHCIOPTa, reOMETPHUECKUMH pa3MepaMu
BbIpaboToK. [IpoekTHpOBaHKE BHINOJIHAETCS B CIEAYIOIIEH TOCIIE10BATEIBHOCTH:

NPOU3BOAMTCS CHUCTEMATH3alMsi M IMOJICYET 3JIEKTPOHArpy30K MO HaMEYeHHBIM
pacnpenenutenbHbiM nNyHktam g0 1000 B, nocnennue pexoMeHnyeTcss COBMElATh ¢
pacnpenycTpoHCTBOM Y4YacTKOBBIX TpaHCHOPMATOPOB MOACTAHLMH, a OTHE/bHBIE ITYHKTHI
npeaycMaTpuBaTh Ul TPYNN yaajeHHbIX norpebuteneit. CoCTaBIsIOTCS CXEMbl UTAMIMX U
pacnpenenuTenbHbix ceTelt. [IpH 3TOM OTHaeTcs NPEANOYTEHHE MaruCTPAIbHBIM CXEMaM,
COBMELUECHUIO TMHTAHHMS CHJIOBBIX NoTpeduTenell M snekTpoocBelleHus. MckmoueHue
COCTaBJISIOT OTAENBbHbIE OTBETCTBEHHBIE IOTPEOUTENH, HanipUMep, Y4aCTKOBbIE BEHTHUIIATOPHI,
HACOCHBIE U JIp., OTKJIIOYEHHE KOTOPBIX HE JNOIYCKaeTCd MpH Mojiavye curHaiga o0 aBapHH B
maxre “Muraiuem cBeta’, BEIMONHAIOTCS HEOOXOAUMBIE JIEKTPOTEXHUUYECKHE PacyeTHl Mo
BEIOOpY ceudeHus kabesel, ycTaHOBOK 3alllMTHBIX annapaToB. Pemaercs KOHCTPYKTHBHOE
BBbIIOJHEHUE IIPOKJIALKH 3JIEKTPOCETEM M  pa3MelieHHe 3iekTpoobopynoBaHusa. Ha
OCHOBAaHHMH TEXHHKO-DKOHOMHYECKOTO CpaBHEHHS BapHaHTOB, IpPH HeOOXOIHMOCTH,

BbIOHpaeTcs Hauboee 3 deKTHBHOE pelleHHe.

5.3.5. DnexTpHueckoe oCBellleHUe MOA3eMHbBIX BEIpaboTOK

Jns NpoeKTHPOBaHHS 3NEKTPHYECKOr0 OCBEIEHHS B KayecTBe HCXOAHBIX JaHHBIX
UCIOJB3YIOTCS TUIaHBI TOPHBIX BHIPA0OTOK, TOPH30HTOB, a TAKXE IJIaHbl U pa3pe3bl kaMep U
CTBOJIOB.

CucteMa OcCBellleHHS TIOA3EMHBIX BHIPAa0OTOK onpelensercs pasMepaMu BbIpabOTOK,
BHJIOM MeCT pabOT M YCTaHaBAMBAEMOIO TEXHOJOTHYECKOro OOOpYAOBaHMS, a TaKXke
HOMEHKIIaTYypoi 371eKTpoo0Opy/IOBaHHs, HW3rOTaBIMBAEMOTr0 B HOPMAJIBHOM pPyAHHYHOM
HCIIOJIHEHUH.

Bribop cucteMs! 0CBelIEHUS IPON3BOAUTCS B CNIEAYIONIEH N0CIe10BATENBHOCTH:

IIPMHUMAETCS OCBELIEHHOCTE BHIPabOTOK, HAMEYAeTCst UCTOYHHK CBETa U €r0 MOLIHOCTD
JUIsl BOBMOXXHBIX BAPHAHTOB OCBEILEHHUS.

JJ1s OCHOBHBIX KalUTAIBHBIX BHIPaOOTOK M HEBBICOKMX KaMEp B KayecTBE UCTOYHUKA
CBETa paccMaTpuBaTh JIIOMHHECLEHTHBIE JIaMIlbl M JIaMIlbl HakajJuBaHHs. [lns BBICOKHX
Kamep, a TakKXe BHIpaOOTOK Ha YYacTKaX TOpPHBIX paboT peKOMEHIAYIOTCS CBETHIJIbHUKH,
IPOXKEKTOPHI C TaMNaMH HaKaJIHBaHus;

BBINIOJIHAKOTCS CBETOTCXHHYCCKHUE PACUCTHI,
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BBLINOJHAIOTCS JJIEKTPOTEXHUUYECKHE pacueThbl, B pe3ylbTaTe KOTOPBIX OMpPEIeAOTCH
KOJMYECTBO M MOIIHOCTh OCBETHTEIILHBIX TpaHC(OpMaTopoB, ceyeHHe Kabeneil, mUTaromMx
OCBETUTENBHBIE YCTAHOBKM, NPHUHMMAETCA KOHCTPYKTHBHOE BBIIIOJIHEHHE YCTPOMCTB
OCBEIICHHUS;

IPOH3BOIUTCA TEXHUKO-3KOHOMHYECKOE CpaBHEHHE BAapHAHTOB CHUCTEM OCBEIICHHMS,
BhIOMpaeTcs Haubosiee LeecooOpa3HbIi U3 HHX;

IPOM3BOANTCS YTOUHEHHE JJIEKTPOHArPY3KH OCBEILEHUS Ha NOACTAHLIUN;

COCTaBJIAIOTCA CHGI.IH(I)I/IK&LIPII’I, BEIOMOCTD.

5.3.6. 3azeMneHue 3EKTPOOOOPYIOBaHHUS B NOA3EMHBIX BEIpabOTKax

B kavecTBe MCXOAHBIX AAHHBIX AT pelleHHH BONPOCOB 3a3eMJEHHS CIyXaT peLIeHHUs
NpoeKTa 10  CXeMe  3JeKTPOCHAOXKEeHWs U 3MeKTpPoOOOpYHOBaHUIO, a  TaloKe
I'HAPOTre0JIOTHYECKHE YCIOBHSIL.

Cetb 3a3eMJICHHS OIpeleNsieTcs YAENbHbIM COMPOTHBICHHEM pacTeKaHUIO TOKa
IIaXTHOM BOJIbI ¥ 3€MJIH, @ TAKXE KOHCTPYKTUBHBIM pElIEHHUEM TI0 JIEKTpoceTaM. Pelienue
BOIPOCOB 3a3eMJIEHHS MTPOU3BOIUTCS B CICAYIOWIEHN NOCIeI0BATEIHBHOCTH :

HaMEualoTCs BO3MOXHBIE CXEMbl CETH 3a3eMJIEHUS Ha OCHOBE peElIeHud 1o
3J1IEKTPOCHA0XEHUIO U 3JIeKTpooOOPyAOBaHHUIO;

BBINOJIHSAIOTCS pacyeThl CETH 3a3EMJIEHHUS, 10 JaHHBIM KOTOPBIX BBIOMpaeTcs Haubonee
nejecoobpasHas cxema.

B Tex cimywasix, KOraa BBICOKOE yAENbHOE CONPOTHBICHHE PACTEKAHHIO TOKA, a TaKKe
HEBO3MOXXHOCTh HCIIO/Ib30BaTh KaOenW B KayecTBe MAaruCTPAJIbHLIX IPOBOAHHKOB CETH
3a3eMJICHHSA, MOCJIEeAHHE IpEeIyCMaTpUBAIOTCA METAIUIOEMKMMH. B mnpoekre mnpuBoaMTCA

OIIMCaHHC, obocHOBaHHE NPHHATBIX yCTpOﬁCTB 343€MJICHHUA.

5.3.7. TloagzeMHBIe MOACTAHLIHHA

Jins NpoeKTHpOBaHHUA NOACTAaHIUH HEOOXOAMMBI CIIEAYIONINE HCXOMAHBIE JaHHBIE:

cXeMa 371eKTpocHaOxeHus norpedurencil MOA3EMHBIX TOPHBIX BBIPAOOTOK, BKIKOUAS
DJIEKTPOBO3HBIA TpPaHCIOPT, C JaHHBIMM O MEPBUYHOM H BTOPUYHOM HATPSDKEHUSX,
KOJINYECTBE H MOIIHOCTH TpaHC(HOpPMATOpPOB, INpeoOpa3oBaTENbHBIX BBIIPAMHTENbHBIX
YCTPOHCTB, MApK{, C€YeHHs M NPOTHKECHHOCTH OTXOASIINX JTHHHM, THOBI ¥ MOLIHOCTD

NOAKNIOYAEMBIX BBLICOKOBOJIBTHBIX ﬂBHFaTCHCﬁ, QNIEKTPHYECKHE HAIrpy3KH, obiue ¢
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pa3OUBKO# M0 MPHCOEANHEHHSIM Ha CTOpOHE 10 U Beime 1000 B, TpeGoBaHus TEXHOJIOIOB K
KOHCTPYKTHBHOMY BBIUIOJIHEHMIO, BHITEKAIOIUHE U3 OCOOEHHOCTEH BEAEHHs TOPHBIX pabor,
THAPOTE€ONIONHYECKUX YCIOBUH MECTOPOXKICHHSA U T.11.

C yuerom TpeOoBaHuii BHIOMpaeTcs 3JIeKTpOOGOpYIZOBaHME W  ammaparypa,
MIPOU3BOJATCA pacyeThl YCTPOWUCTB peENIEHHON 3allWThl, TIPOBEPSETCS YCTOMYMBOCTH
3eKTpoobopyaoBaHHs 1 annapartyps! o T.K.3.

IIpopabareiBaroTC BapraHThl KOMIIOHOBKH 3J1€KTpOOOOpYAOBAaHHS U annaparyphbl H Ha
OCHOBaHMHM TEXHHUKO-2KOHOMHYECKOrO CpaBHEHHs BbIOHMpaeTcs Haubosee 3¢deKTHBHBIN.
BrInonHsioTCs YepTekH NPHHIMIHATIBHBIX CXEM.

Ha ocHoBe uepTexeH TIOpHO-CTPOMTEIBHOH YacTH BBINOJNHAIOTCS YEpPTEXH IIJTaHOB
YCTaHOBKH 2JIeKTpoOOOpyAOBaHUA, pa3sBoOAKH KabeneH, kabenpHbie xypHaisl. CocTapmaoTes

cneuncbnxaunn, BEAOMOCTb U CMCTHI.

5.4. dnexrpodunupoBaHHbIii N0A3eMHBIIT TPAHCHIOPT

5.4.1. KouTakTHBIE CETH

HcxogHwbie maHHBIE 7S MPOEKTHUPOBAaHHSA COIEPXKATCH B 3aJaHHU TEXHOJOTHYECKOTO
OTHEeJIa ¢ yKa3aHHEM CIIEAYIOIINX OCHOBHBIX CBECHHH TArOBOTO pacyeTa:

THIIa ¥ KOJIMYECTBA 3JIEKTPOBO30B H BaroHETOK;

YAENBHOIO CONMPOTHBICHHUS ABUXEHHIO IPYXKEHON M IOPOKHEH BarOHETKH;

JUTMHBI TI0€313;

CpeaHel MJIMHBI OTKATKH,

BpPEMEHHU pelica U €ro COCTaBIIAOIINX;

KOJIHYECTBA TMOE€3/0B, OJHOBPEMEHHO HaXOIALIMXCS B JBHXEHHH, IOrpy3Ke H
pa3rpyske, ¢ pa3OUBKOMH 10 TOPH30HTaM;

CpelHel CKOPOCTH IABHKEHHS.

K 3apanuio npHKIaAbIBalOTCS IUJIaHBl TOPU3OHTOB C yKa3aHWEM Ha HMX NyTeH YKIIOHOB,
NIYHKTOB MOTPY3KH M pasrpy3KH M0e370B, NOCAAOYHBIX IUIOIIAJ0K, HApaBIeH!s JBHXXCHHS
110€3710B (IPYXXEHBIX, TOPOXKHHX).

OcHOBHBIMH  ()aKTOpaMH, BIHUSIOIIMMH Ha [PUHATHE TEXHUYECKHX pelleHHH,
ABJISIFOTCA:

THII H KOJIHYECTBO 3JIEKTPOBO30B;

KOH(HUTypaius 1 NPOTSHKEHHOCTb MyTeH;
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HOMEHKJIATypa SNeKTpooOOpylOBaHHMs, amnaparypbl M 3JaHHH B pyJAHHYHOM
UCTTOJTHEHUH.

B coorBeTcTBHM ¢ TpeOOBaHMEM HOpPMATHBHBIX M JUPEKTHBHBIX JOKYMEHTOB O
BHEJIPEHHUH 3AIIMTHl OT TOKOB YTE€YKH B IIOJ3€MHBIX KOHTAKTHBIX CETSIX M INPUMEHEHHEM
TATOBBIX BBINIPAMHUTENIEH BTIIE (ITO “2nextpoobpazoBatens”’, r. Openbypr),
00OpyIOBaHHBIX JaHHOHN 3alIMTOMN, K KOHTAaKTHOM CETH NpEIbABISIOTCA clenu@uyecKkue
TpeboBaHus:

obiree CONPOTHRIIEHNE M30JSLMH KOHTAKTHOH CETH HE JOJDKHO OBITH HMKE BEJIMYMHBI,
IpHU KOTOpOif cpabaTbiBaeT YCTPOHCTBO 3alUMTHI OT TOKOB yTE€YKH. JTa BEJIHYMHA JOJDKHA
ObITE He HIDKe 3KOM;

B mnapaieibHOH paboTe MOTyT HaxoauTbes He Oojiee  JABYX  TSATOBBIX
sBeinpsimurteneit BTTIE.

VYkazauHble TpeOOBaHUSA BBI3BIBAIOT HEOOXOOMUMOCTh pa3OMBKH KOHTAaKTHOH ceTH
rOpU30HTA Ha U30IMPOBaHHbIE YUACTKHU, €clid obIee CONPOTHBICHHUE CeTH MeHbille 3 KOMm.

Ilpu »>Tom nomxHa ObITh oOecredeHa paboTa 3NEKTPOBO30B HA  OTHENTBHBIX
H30JIMPOBAHHBIX Y4YacTKaX CETH U3 YCIOBHH MUTAaHUSA KaXJOro yvyacTka He Oojee, ueM OT
JBYX TATOBBIX BRINIpAMUTENEH.

ITocnenoBarenbHOCTH pacyeTOB KOHTAKTHOH CETH:

TIPOU3BOJAATCS pacuyeThl 0OINEro COMpPOTUBIIEHHS U3OMSUWHU CETH FOPU3OHTA, Harpy3Ku
U MOUIHOCTH TATOBBIX BBINIPIMUTENICH;

ceTh IpHU HEOOXOAMMOCTH pa30UBAETCS Ha U30IHUPOBAHHBIE YYACTKH;

10 K&XIOMY YYacTKy NpOBEpPSIOTCA 00111ee CONPOTUBICHHE U3OJIAIMH CETH, HATPY3KH H
MOIITHOCTH TATOBBIX BBITPSIMHUTENEH.

Brmonusiorcs:

cXeMa IHMTaHHs U CEKLIMOHUPOBAHUA CETH B COOTBETCTBUH ¢ TpebGoBanusmu EITB;

crnenudukans o6opyaoBaHUs U MaTepHAOB;

CMETHI.

Ha cragun pabounx uepTexel BBINOJHSIOTCA YEPTEXKH IUIAHOB M CEKLMOHHPOBAHHS
KOHTAaKTHOH CeTH, pa3pabaTbIBAIOTCS KOHCTPYKTHBHBIE DELUEHHMS MO Y3JlaM H JeTajaaM

3JIEMEHTOB KOHTAKTHOM CETH, OTCYTCTBYIOIIIUM B anpO0Max THIIOBBIX ITPOCKTOB.
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5.4.2. OcoGeHHOCTH NPOEKTHPOBAHHSI KOHTAKTHOM CETH U TATOBBIX NOACTaHUUHA

TPOJIEKBO3HOTO TPaHCIIOPTa

B cnyyae npuMeHeHMss B KauyecTBe TpAHCIOPTa AaBTOMNOE3AOB (TPOJUIEHBO3OB) ¢
JH3eNbreHepaTOPHLIM W TPOJUJICHHBIM [MMTAaHUEM, TATOBasl MOACTaHUMS IpelHa3HayeHa JUls
OUTAaHUA  JABYXNPOBOJHOM KOHTAKTHOM CeTM TpoJuieHbycHOTO THNMA M IUIABHOTO
PETYJIMPOBAHUS HANPSDKEHHs ITOCTOSHHOIO BhIMpsMuTenpHoro Toka MB ot 200 1o 420 B.

IluTanue  BBINPAMUTENLHBIX  YCTPOWCTB  OCYIIECTBISIETCS  OT  TpexgasHbIX
TpaHchopmaTopoB MolHOCThI0 400 kBa ¢ BropuunbiM Hanpspkenunem 380 B - cucrema ¢
U30JIMPOBAHHON HEHTPaIBIO.

[TuTanue TATOBBIX ABMraresedl aBTOMOE3ha OCYIIECTBISIETCS COBMECTHO OT JU3€lb-
reHepaTopa U KOHTaKTHOH CETH.

CyMMapHBIi TOK TATOBBIX JABHraTeNcH aBToImoe3aa:

> Jns=§JnnaA, (5.1

rac n - YUcCJio TAroBEIX HBHI‘aTCHCﬁ;

J & - HOMHHaAIBHBIH TOK JBHrarels, JBHTAaTeIH KaXIAOH OCH COEIHIIEHBI
MNOCJICAOBATCIIBLHO.

CyMMapHBIi TOK aBTOINOE3/1A:
Z Jr: nJC > Aa (52)
rac n - YUCJIO0 ICHEPATOPOB;

Jr - Tox reHepaTopa, IpMHUMaeTCsl MO0 HArpy304HOH XapaKTEPUCTHKE T€HEpaTopa, TIPH

HalnpsAXCHHH Ir€HEpaTopa

Ur=HUs=420B

Benuunna TOKA, CHUMaeMas ¢ KOHTaKTHO# CeTH;

Jrke=) Ju+ > In A, (5.3)
JlOl'IyCTHMOC HanpsOHKEHHME Ha TOKONPHEMHHUKE B KOHIUE y4YacTKa IIHTaHWs!
Vike=Us - AU, B, (5.4)

roe AW- MakcHMallbHO JOMYyCTHMOE NaJCHHE HANPSHKEHHS HA KOHTAKTHOH CETH, MO
TYID AHU=18% . 1B =0,18.420=75B
ConpoTUBJIEHHE IETIM KOHTAaKTHOH CETH M3 pacyeTa MIOIMYyCTHMOIo MaAeHHUs

HanpsxeHus AU=75 B

2Rn=— (5.5)
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Panuyc nuTaHus (JUIMHA KOHCOJH KOHTaKTHOH CETH):

Z Rn
L= , OMm (5.6)
2Rnp

rae Rop - conpoTuBieHHe KOHTAKTHOrO NPOBOJA.
PaccrosHue neperoHa Mexay TArOBBIMH MOACTAaHIMSIMHU IpUHUMaeTcs 2L.
Ilpu HEOOXOAMMOCTH paguyC IIMTAHHUS MOXET OBITb YBEJHYEH 3a CYET YCHJICHHS

KOHTaKTHOI0 nNposoaa kabeyeM - Rn. 3KBHBaJIeHTHOE COIIPOTHUBJICHHUE KOHTaKTHOM CETH:

Rnp.Rk
Rok.mp = ”p—, 5.7
Rnp + Rk
Paguyc nuTaHus 0Py YCHIIEHUH COCTABUT:
Z Rn
Ly=“4“~—, Om (5.8)

CkopocTh aBTONOE37]a OINpEeAeaseTcs IO 3NEeKTPOMEXAHWYECKOH XapaKTepHCTHKE

TATrOBOTO ABHUI'ATCIIA.

U
Hanps>kenue Ha nBurartene B KOHIlE neperona Mas= 2’ = (5,9)

an/I HOpPMAaJIbLHOM TOKC JABHUratejisd J,ZIB, IIPUHHUMAETCH 4aCTOTa Bpalll€HHUA w s 00/MHH.
CKOpPOCTH aBTOIIOE31a

_ 27.60.7,.0

\%
10%p

. KM/4ac, (5.10)

TZIe I, - paauyc Kojeca, M;
ip - MepeIaTOYHOE YUCIIO PeAYKTOpA.

TloTeps MOUIHOCTH B KOHTAKTHO#M CETH:

ke,
APk = THeRa (5.11)
1000

rae Ro- conpoTuBnenme KOHCOMH KOHTAaKTHOH ceT, OMm

Ra- 2L .Roakamp, Owm (5.12)
MoHocTb, noTpediseMas aBTOIOE310M OT KOHTAKTHOH CETH:

Rxc=UB . Jkc, kBT (5.13)

Mo1HocTb nuTatolero TpaucopMaropa:

P
Stp= Z , kBT (5.14)
cosa

roe cos o = 0,84 - ko3(PHUUMEHT MOINHOCTH MArHUTHOIO YCHUIMTENsA. TOK B

Tpex¢a3HoH MUTAIOLIEH TUHHH:
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Jep= A (5.15)

5
V3. Un’

B kadecTBe peryasTopa HanmpsKeHHs BBIOHPAIOT MarHuTHbIe ycunurend tuna Y CO-80
wiu 6onee MOLIHBIE, NPH OCBOEHHH HX Npou3BoiacTBa. B cBasu ¢ Tem, uto YCO-80 He
YOOBJETBOPAIOT 110 AONYCTUMOMY TOKY, T.€. JH > JHY NMPHHHMAIOT BKIIOYEHHE B KAXKAYIO

a3y HECKOJIBKO YCHITHTENEH.

Tok ngBurareneii B 3TOM ciydae paBeH:

Jpp= — &= A (5.16)

A€ N- KONMH4YE€CTBO MarHUTHBIX ycmm’reneﬁ BKIIIOYCHHBIX B (1}83}’
anHI/IMaCTCH 3anac 1nmo MOIMHOCTH MarHHTHBIX yCHHHTCHGﬁ, 9TO ITO3BOJIACT CHH3HUTD

aKTHBHBIE NIOTEPH B 0OecIeyuTs Ooiee IMHAMUYHBINR Pa3TOH MPH TPOTaHUH C MeCTa.
5.5. IToaroToBKa H BBIAa4A HCXOIHBIX AAHHBIX IJs1 NPOCKTHPOBAHUS

[Tocne oxoHuanus npopabOTKH TEXHUUECKHX BOIPOCOB BHIIAKOTCA CMEXHBIM OTHENaM
3a/1aHMA 0 CNEeAYIOMUM NaHHbIM:

CBEIEHHS O CHCTEME O3JIEKTpOCHAOXXEHMs; MaKCHUMallbHas JJeKTpu4yeckas Harpyska
NpearnpUsaThs, FTOJOBOH pacXol 3JEKTPO3HEPrUy B LEJOM MO IPEANPUATHIO U OTAENBHO 110
TEXHOJIOTHYECKUM MpolieccaM, pa3e)l OpraHu3ailiy Tpyaa B 3JIEKTPOXO3HiCTBe;

3aJlaHUE Ha KaMephl, HUINU ¢ IIOLIALKY [UIA JIEKTPONOMELIEHUH, MeCTa pa3MEIlIEHUA
anexTpoobOpyAOBaHMS, IPOKJIAJIKU KabeneH;

Ha OOBEKTHI IS PEMOHTA W OOCIYXHBaHHUS 3JIEKTPOCETEBBIX YCTPOWHCTB, BKJIOYas
MacisiHOE X035 CTBO, HECTaHAapTH3UPOBaAHHOE 000pPyNOBAHUE:

Ha NOICTaHUHH, KabenbHbIe KaHAJIBI, 3CTaKalbl, FAJIEPEH;

Ha TEIUIOBBIICNICHHs, OTBOJ Maciia (aBapuiHbIi );

Ha rabapuTel NOACTAHLMHA, Tpacchl OCHOBHBIX JHHHUH, pasMemieHHEe OOBEKTOB IO
00CyKHBaHHUIO 3IEKTPOCETEH U NepeyeHb CICUMAIIHH 1 MEXaHH3MOB;

cMeThl, 00beM paboT, cenrdukanuu 00opyA0BaHHS M MaTEpHAJIOB UISL COCTABICHUS CMET
U IPOEKTa OpraHu3alyy CTPOUTELCTBA, B 3aBUCHMOCTH OT NPUHATON CTPYKTYPHI OTIENOB;
Ha 00bEM TeJIEMEXAHU3AUHMH YCTPOHCTB 3IeKTPOCHAOKEHN S,

cneluUKanH Ha 3JIEKTPOOOOpYIOBaHKE, U3/IETHS H MAaTEPUATIEL.
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6. ABTOMATU3ALIMSA, DUCITETYEPU3ALIMA, CBA3b
A CUTHAJIM3ALA

6.1. TexHHKO-IKOHOMIYECKOE 000CHOBAHHE

J1yist BbIIIOJIHEHHUs HACTOANIErO pa3fiefia MpoeKTa HeoDXOAMMBI CleylouHe HCXOIHbIE
JlaHHble:

1. I[IpOM3BOAHUTENBHOCTD U PEXUM pabOThI IPEATIPUATHS.

2. Tlnansl moA3eMHBIX TOPHBIX BLIPAOOTOK € YKa3aHHEM HA HUX:

BEHTHJISIIMOHHBIX ABepeif (11 BHIMOMHEHHS YacTH NPOEKTa [10 aBTOMaTH3aLHH);

rpy30NnoTOKOB (s BBINIOJIHEHHs YacTH npoekTa no CLIb);

JNaHHBIX 110 MOJABMXKHOMY COCTaBY (/151 BBIIOJHEHUs YacTed npoekTa o CLIb u cBs3m).

OnHOBpEMEHHO HA 3THX ILTaHax AOJDKHBI OBITH BbIENEHBl BBIPAaOOTKH M YCTaHOBKH,
OTHOCALUMECS K [YCKOBOMY KoMmmjekcy. Jlnsd BBIIONHEHMs dacTedl [MpoeKTa 1o
aBTOMATHU3allH, TEJIEeMEXaHU3allUM U CBSA3M JONOJHHUTENbHO HEOOXOIHMEl ClIeayIoIIue
HCXOJIHbIE JaHHBIE:

1. 3ajnanue OT TEXHOJOTHYECKHX OTHAEJIOB, COAEpXallee NepeyYeHb MPOEKTHPYEMbBIX
KOMIUIEKCOB ¥ YCTAHOBOK B NMOJ3EMHBIX I'OPHBIX BBIpaOOTKaxXx M OOBEKTOB Ha MOBEPXHOCTH
(TUTYNBHBIA COHUCOK) C YKa3aHUEM i KaKIOT0 U3 HUX aHAJIOTOB M CTENEeHH UCMONb30BaHHUs
3THX aHaIOroB (NPHBA30YHBIX Koadduuuentos). Ilpu OTCYyTCTBHM aHajgora - KpaTKoe
ONnuCaHUe TEXHOJOTMYECKUX IMPOIEeCCOB, TpeOOBaHHS K aBTOMAaTH3allMH M CBS3H, 0COOble
YCIIOBUS pabOTEI 000pYZOBaHUS (XapaKTEPHUCTUKY MOJA3eMHBIX BBHIPAaOOTOK Ha OTNACHOCTH MO
rasy  IbUIH, a TaKXKe KJ1acc MOMEIEHUH H XapaKTePUCTHKH OKpYyXarolleit cpeasl 00beKTOB
Ha TIOBEPXHOCTH ).

B 3TOoM mnepeuHe NOMKHBI OBITH OTMEUYEHBl KOMIUIEKCHI, YCTAHOBKH U OOBEKTHI,
9KCIUTyaTalldIo KOTOPBIX HAMEYaeTCsi OCYILLECTBATh H€3 MOCTOSHHOTO JIEXYPHOTO IMepcoHana
C TIOMOIIBIO YCTPOMCTB TEJIEMEXaHUKHA M CBA3M NPH yyacTHH JUCTieTHepa (TeleynpaBieHue,
TeJECUTHATM3alls, TeJICM3MEpPEHHe U T. I1.), @ TAKXKe KOMIUIEKCHl, YCTAHOBKH H OOBLEKTHI,
BXOJSLOUE B IYCKOBOH KOMILJIEKC.

2. CTpykTypa ynpaBleHus MpeNIPHSITHEM. B TOM YHCIIE CTPYKTYpa IOUCIETUYEPCKOi
CILY>Ibl C PEKOMEHIyEMBIM pa3MelIEHHEM 3THX CITyX6 1o oObeKTaM.

CocTtaB mNpoOeKTHBIX MaTepHalOB [0 aBToOMaTH3aunud, Tenemexanusanuu u Clb
NPEACTABIIAIOTCA B COKPALIEHHOM 00BhEME H OrPaHUUYHBAIOTCA OIpPECICHHUEM KalHUTAIbHBIX

3aTpat ¥ 0OCITYXMBAIOIIETO NEPCOHAA.
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YuHTBIBas COKpaIEHHBIH 00BEM MPOEKTHBIX MATEpUaioB, a Takke HEOOXOAHMOCTDH
npopabOTKH JIMIIb IIaBHBIX BOIPOCOB, ONPEAENSIOIMX ¢ JOCTATOYHON CTENEHBIO TOUYHOCTH
TEXHHKO-IKOHOMHUYECKHUE IIOKa3zaTeNnd, I[IPOEKTUPOBAHHE [PEeANpUSTHS  BBINOJHAETCS
OrpaHMYEHHBLIM KpPYroM HCHoONHuTeNeH ¢ MpuBiIeYeHHeM HanOoliee KBaIM(ULHPOBaHHBIX
cneyuanucToB. Ha oCHOBe HCXOHBIX JAHHBIX MOACHPAIOTCA aHAJIOTH OOBLEKTOB, arperaToB U
YCTaHOBOK M aHaJIOTH [IPOEKTOB, pa3paboTaHHbIE paHee.

[To 3TuM aHasoraMm, ¢ y4eTOM H3MEHEHHUsS CTeneHH M OO0BEMOB aBTOMAaTH3aLMHU,
tenemexanusauuy, CIb u cBsa3u, ¢ ydyeroM ocoOeHHOCTEH HOBBIX TEXHOJIIOFMYECKHX
poLeccoB, 00OPYAOBaHMsl, YCIOBHH MOA3EMHBIX padoT, a TakXke MOCJIEeIHHUX INOCTHXKEHUH
HAyKH U TEXHHKH, ONPEENSIOTCS YKPYIHEHHO KaluTalbHBIE 3aTparThl, IITAThl, B TOM YHCIIE
MO MYCKOBOMY KOMIIJIEKCY, W BBIIAIOTCS CMEXHBIM OTJeNaM 3aJaHusi Ha HeoOXoauMEele
NOMEIIEHUs JUIS JAMCIETYEPCKHX (OMepaTOpCKUX) IMYHKTOB M XaMepbl B TOA3E€MHBIX
BbIpaboOTKax i pasMelleHns 000pyAOBaHHS.

HpPI OTCYTCTBUH HCO6XOJIPIMBIX dHaJIOrOB YKa3aHHbBbIC BbBILIC [JAHHBIC MOI'YT OBITH
OIlpe/ieIeHbl Ha OCHOBAaHMHM 3CKHM30B pa3pabOTKH OCHOBHBIX pelieHud. B sTtom crydae

MaTepualibl 9CKM3HOH pa3pabOTKH B COCTAB BBITYCKAaEMOH JOKYMEHTAIMH He BKJIIOYAKOTCA.

6.2. IlpoekT (pabouuii npoekr)

OCHOBHBIMH  TEXHOJIOTHYECKHMH [POLECCAMH M YCTaHOBKAaMH, OCHAIaeMbIMH
YCTpOiicTBaMH aBTOMATH3allMH M CBA3M Ha MPEANPUSTUSAX C MOA3EMHBIM criocobom pabor,
SBISIIOTCS:
| TPAHCIIOPT TOPHOH MAacchl ¢ MOMONIbIO 3MEKTPOBO30B, KOHBEHEPHBIX JMHHH HIIH
CaMOXOJHBIMH MallHHAMH Ha MHEBMOMAIIMHHOM XOIY;

ONPEKUIBIBAKOIIUE KOMILIEKCHI;

[IOJTbEMHBIE YCTAHOBKH (CTBOJIOBas, CHTHAIM3aIlUsA H CBA3b);

BEHTUJISITOPHBIE YCTAHOBKH (TN1aBHBIE, OIOKOBBIE U T.11.);

BOJIOOTJIMBHBIEC YCTAHOBKH (TNIaBHbIE, 3yMN(OBBIE);

KaopuepHbBIE YCTAHOBKH;

MOJ3€MHBIE IPOOHIIBHBIE YCTaHOBKH;

KOMIIPECCOPHLIE YCTAaHOBKH;

BEHTHJISTOPHBIE JBEPH;

KOMILJIEKCH] 0OMEHA BarOHETOK B OKOJIOCTBOJIBHBIX IBCPAX U Ha IIOBEPXHOCTH Y CTBOJIA.
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[lpu paspaboTke I1pOEKTOB aBTOMaTH3aUMH, Teyemexanuzaumu, CLB u cBasu
HepeYMCIEHHBIX POLECCOB ¥ YCTRHOBOK HEOOXOMMMO, KpOoMe OOLLENPOMBIIIIIEHHBIX HOPM H
NpaBuil 110 00BLEMY M CTENEHU aBTOMaTu3aiuy, TeneMexanuszauuu, CLBb (ucnonp3yeMoix s
00beKTOB Ha TOBEPXHOCTH), pYKOBOIACTBOBaTbCs Takxke “EnuHbIMEH  npaBuiamu
0e30macHOCTH Mpu pa3paboTKe pPYAHBIX, HEPYOHBIX M POCCHIIHBIX MECTOPOXKIECHUH
noa3eMHeIM criocobom” U KHUro#t I “HopM TexHOIOrmueckoro MnpoeKTHPOBAaHUS I'OPHO-
JOOBIBAIOMUX MPEeINpHATHH METAUTYpTHH ¢ TOA3EMHBIM criocoboM pa3paboTku’.
[MpuHuMaeMple B  MpOEKTE€  peEHIeHHMs  JOKHbl  COOTBETCTBOBaTb  TpeOOBaHUAM
TEXHOJOTUYECKUX MPOLIECCOB, YCIOBUSM pabOThl TEXHOJOIHYECKOro OOOpyJOBaHHUS B
NOJ3eMHBIX  BBIpAa0OTKAaX, HAJIH4YMIO CEpHUMHO  BBIMYCKAEMBIX  IPOMBILIUIEHHOCTHIO
TEXHMYECKHX CpPEACTB B  CHELHaNbHOM PYAHHYHOM  HCIOJHEHHH, TpebGoBaHUAM
9KCIUTyaTalliH, a TaKke obecrieYHBaTh TEXHHUKO-3KOHOMHYECKYHO () (EeKTUBHOCT NPUHSITHIX
pELIeHHI.

Bribop anmapaTypel W CpeACTB aBTOMaTH3alui, TeneMmexanuszanud, CLIb u cBazu
HE00X0AMMO NPOU3BOJUTH C YUETOM CHEIH(BUKH TEXHONOTHYECKUX NPOLIECCOB IIPH BEAECHUH
paboT B MOA3EMHBIX BbIpaOOTKaX, OOYCIABIMBAIOUIMX TSKENbIE YCIOBUSI OKpPYXKarolen
cpenbl, MpH KOTOPBIX AOJDKHBI HaleXHO paboTtaTh BhIOpaHHas arnmapartypa H cpeictsBa. Uro
KacaeTcs METOAMKH IPOCKTUPOBAaHHS OOBEKTOB OOMIENPOMBIIIIEHHOTO Ha3HA4YeHHS,
pacroJIOXXEHHBIX Ha M[OBEPXHOCTH, TO 3Ta METOAMKA OINpeje/ieHa COOTBETCTBYIOIIMMHU
HOpMaMH M [paBHJIaMH OTAENBHBIX MHHHCTEPCTB M BeIOMCTB (MUHHCTEPCTBO CBA3M,
MunsHepro, Munnpubop u T.1.).

Ha ocHoBaHMM NpHHATBHIX pelIEHUH 10 aBTOMaru3auuu, TeneMexanusanuu, CL[b u
CBS3H COCTaBJIAIOTCS 3asBOYHbIE BEJOMOCTH M JIOKAIbHbIE CMETHI MO KaXAOMY OOBEKTY Ha
MOBEPXHOCTH M KaX/0H YCTaHOBKE Ha IOPH30HTE, a TaKXe BBIIOJHAETCS MOSCHUTEIbHAS
3alllicka M pa3lie]l 110 OpraHu3anuu Tpyza B obbeMe, mpeaycMOTpeHHOM “HIHcTpykiueit
(MeTOZMYECKHE YKa3aHHWA) IO BBHINOJNHEHHIO pasfiena “OpraHusauusi Tpyda” B IPOEKTax
TOPHOPYAHLIX TNPEANPUATUHN™, pa3paboTaHHOH HHCTUTYTOM [unpopyna. OaHOBpeMEHHO
pa3pabaThIBalOTCA IyCKOBBIE KOMILJIEKCH! M IpapuyecKie MaTepHalIbl [0 TeJeMeXaHHU3aluH,
CLb u cBa3u.

YuuTeiBasg 0COOEHHOCTH OpraHM3alMy padoT no pa3paboTke MPOEKTOB aBTOMAaTH3AllNH,
Tenemexanusauny, CLIb u cBS3HM B YCJIIOBHSAX KOMIUIEKCHBIX NMPOEKTHBIX TEXHOJIOTHYECKHX
HMHCTUTYTOB, ME€PEYeHb MPOEKTHBIX MaTEpHaloB, [0 CPaBHEHHIO C  [EpPeyHeEM
CHELUATTM3UPOBAHHBIX ITPOEKTHBIX MHCTHTYTOB, MOXET OLITh YACTHYHO COKpAllEH 3a CYeT

OJHOBPEMEHHOI'O BEBIIOJNHEHHSA MNPOCKTOB IO BCEM CIielIMAJIbHOCTAM. TaK, HanpuMmep, HE
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CJIEAYET B COCTAaB HACTOSILETO pasjesla NMPOEKTa BKIIOYATh 3aJaHus Ha TIOMCLICHMS Jist
-YCTAHOBKM IUMTOB W MYyNbTOB, Ha nomewieHus ATC u agucneTyepCcKHX IYHKTOB, Ha
KabeNbHble KaHaIBl B TOHHENH, KaMepbl, HUIIYM H JAPYTHe MPOEKTHbIE MaTepuaibl, KOTOPbIE

YUYTEHBI U BBITIOJIHEHB! B APYTUX CMEXHBIX pa3iefiaX KOMIUIEKCHOTO NIPOEKTa.
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7. PEMOHTHOE U CKJIAJICKOE XO3SIMCTBO

OCHOBHBIM TNPUHLHUIIOM palUMOHATLHOH OpraHu3aldd DPEMOHTHOIO M CKJIAICKOIO
XO3SHCTBA FOPHOAOOBIBAIOUIMX IPEANPUATHI J0/KHA OBITE MAKCHMATTBHAS CIIEIMATN3alHs U
HEHTpAJIM3alMs] PEMOHTHBIX CIYX0 U CKJIAJCKUX KOMILIEKCOB.

[Ipr npoOEeKTUPOBaHWM MNOA3EMHBIX PpPYAHHKOB YEPHOH H ULBETHOH MeTalypruH
HeOOX0AUMO TIpeIyCMaTpHBATh CleAyloliie 06HeKThl peMOHTHOH CiyxObl, pa3MellacMble B
NMOJA3EMHBIX BbIpabOTKaX:

3JICKTPOBO3HO-BaroHHOE JENo i OOCIyXMBaHHA M TEKYLIEro PeMOHTa PYyAHHYHBIX
3JIEKTPOBO30B H BaroHOB;

nephopaTOPHYIO MacTepCKyto i 00CIyKUBaHUSA U peMOHTa 6ypoBoro obopy1oBaHuS;

PEMOHTHbBIE MYHKTBl IS TEXHUYECKOro OOCIy)KMBAaHUS M TEKyLIEro peMOHTa
CaMOXOJHOT0 000pYAOBAHUS;

rapakd Ui XpaHeHUs M €XEeJHEBHOIO OCMOTpa aBTOCAMOCBAJIOB U JM3ENbHBIX
NOrpy304HO-TPAHCIIOPTHBIX MallIUH,;

MeCTa CTOSIHKH CaMOXOJIHBIX MallIMH.

Bce camoxoaHble MaUIUHBI JOJDKHBI OBITH 00eCIeYeHbl MECTOM B rapake MJIK MeCTOM
CTOSIHKH, €CJIH IPOEKTOM He MpeyCMOTPEHO UX HaXOXICHHE Ha NIOBEPXHOCTH.

IIpy npoexTHpOBaHHU ABTOTPAHCIIOPTHBIX YKJIOHOB, BBIXOHSALUMX HA [OBEPXHOCThb, H
IITOJIEH OCHOBHBIE PEMOHTHBIE MOAPA3JENIeHHs CIEeNyeT pacrnojararb Ha NMOBEPXHOCTH, a
noa3eMHbele OOBEKTHl MPOEKTHPOBATH ISl PEMOHTa MAIOIMOJABHXXKHOTO M  €XEAHEBHOTO
0CMOTpa MOOUNIBHOTO 00OPYIOBAHHUS.

Pa3Mmelienne pEeMOHTHBIX NYHKTOB HEOOXOMMMO IpeayCcMaTpuBaTh Ha KaKIOM
TOPU3OHTE WM, TIPH HAIMYHHA TPAHCIOPTHBIX ChE3N0B, OOBLEIUHEHHBIX IS HECKOJbKHX
ropu3oHTOB. KaMeps! And HUX LenecooOpa3Ho pacnosiaraTe BOJIM3HM Y4aCTKOB TOPHBIX paboT
B YCTOHUMBBIX NOpPOJax € NPHMBIKAHHEM 3ae3[I0OB K BbIpabOTKaM, MPHCIOCOOICHHBIM NS
CcBODOOJHOrO IepeABHXEHHS O0OOpyNOBaHHMS M OMBIBA€MBIM CTPYEH CBEXEro BO3IyXa OT
oO11en1aXTHOM CUCTEMBI BEHTUIISIIHH.

[IpoekTHpoBaHMe NOA3EMHEIX PEMOHTHBIX IIYHKTOB C/IE€AYEeT BBHIIOJHATH B
COOTBETCTBHH ¢ “HMHcTpyknuei no 6e30nacHOMY NPUMEHEHUIO CAMOXOAHOr0 (HepenbCOBOTr0)
obopynosanusa B noasemuslx pyanukax’, CHull 11-94 “TloazemHble ropHble BhIPaOOTKH”, C
Y4€TOM TEXHHYECKHX PELUEHUH THIIOBOTO MPOEKTa-THIIOBOM cxeMbl “[loa3eMHble MMYHKTBI HA

1,3 1 5 mocTtoB no 0OOCHYXHBaHHIO M PEMOHTY CaMOXOAHBIX MalIMH IS FOPHOPYIHBIX
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NpeNNpHUATHI LBETHON MeTautypruu. YacTe TexHosIorHueckas™, a taxxe tpeboBanuii CHull
11-93 “ITpeanpusitus no obeiysxkusanuio asToMoOuelt. HopMbl mpoexTHpoBaHHs”,

B peMOHTHOM NyHKTe HEOOXOAMMO IPENYyCMATPHBATh BBINOJHEHHE TOMHOTO 00beMa
paboT o TeXHUYEeCKOMY 0OCIYKHBAHUIO CAMOXOHOr0 O6OPYAOBAHHUA, & TAK)KE BBHINIOJIHEHHE
TEKYILEro peMOHTa arperaTHO-Y310B5IM METOJIOM.

IlporpaMMy peMOHTHBIX pabOT OIpeleNsTh B COOTBETCTBMH C HUX MEPHOIAMYHOCTBIO,
IIPOIOJKUATENBHOCTBIO ¥ TPYJOEMKOCTBIO.

Yucno peMOHTHbIX IocToB (NH) A8 TEXHMYECKOro OOCHYXHUBaHHS U TEKYLIETO

PEMOHTa CaMOXOJHOro 060pyioBaHHS YTOUYHSTE 1o GopmyIe:

Np=Tmp- K (7.1)
K, - @

rae Trp - cyMMapHO€e BpeMs NPOCTOsI MalllMH B PEMOHTE;

@ - donn pabouero BpeMEHH OJAHOIO NOCTA;

K, - ko3¢ dunreHT HepaBHOMEPHOCTH MNOCTYIUICHHS MAlMH Ha PEMOHTHBIH MyHKT
(K =1,2);

K; - ko3 dunuenT ucnonsiobanus pabodero BpeMenu nocra (K; = 0,9).

He3aBucHMO OT pacueTHOTO YMCJIa PEMOHTHBIX IOCTOB JUIsl POM3BOIACTBA CBapOYHBIX
paboT LpejlycMaTpiBaTh OTACABHBIH MTOCT.

Beibop cpencts goctaBku roprooude-cMa3zouHblx MarepuanoB (I'CM) B maxry
(Criel[BaroHEeTKH Ha peJIbCOBOM XOIy, CAaMOXOJHbIE MAIMHBI [ qocTaBky 3anpaBkd ['CM,
TpYOONPOBOAHBIN TPAHCNOPT IO CKBaXXHHE) ¥ HEOOXOOUMOCTH CTPOMUTENHCTBA NMOA3EMHOTO
ckiaga 'CM 000CHOBBIBaTE B IpOEKTE € YYETOM Cnoco0a BCKPBITHS MECTOPOXKIECHUS,
OPUHATON oOpraHu3auMM oOCHYyXMBaHMS M OKCIUIyaTallUM CaMOXOJHBIX MallWH H
pacxona 'CM.

Ilpoekt mopaun I'CM ¢ mnosepxHocTH MO TpybompoBonaM, MpOJIOKEHHBIM B
CKB@)XXMHaX, HoJxeH ObITh cornacoBad ¢ BI'CU u noxxapHbIM Ha30poM.

VYcTbe ckBakuHbl U nogayu ['CM B miaxTy cnefyeT pacrnojiarats Ha IpOMIIIOIIAAKE C
MO/JIBETPEHHOW CTOPOHBI MpPHM YyJaleHMH Ha pacctosHue He meHee 100 MmerpoB oT
HAALIAXTHBIX 3JaHUi, BO3IyXONOJAIOUIUX CTBOJIOB, BEHTHJATOPHBIX H KajopHU(EpHBIX
YCTaHOBOK, a 1OJ] 3eMJIeH - OT OKOJIOCTBOJIbHBIX ABOPOB, BEHTHISIIMOHHEIX JIBEpeH, TYHKTOB
TEXHHUYECKOT0 OOCNy)XHBaHHS O00OpYyNOBaHMS M JPYTUX KaMepHBIX BBIPaOOTOK. YCThE

CKBa)XXHH AOJDKHBI UMETH YKPBITHE.
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IIpu tpancnoptupopke ['CM B ckBaxuHbl N0 TpybompoBozaM HeoOX0IMMO
NpOKJaAbBaTh OTAEAbHBIH TpybompoBoa mns  Kaxaoro mojaaesaeMoro copra ['CM.
JlonyckaeTcss moclie/loBaTeNibHAs fepeKayka CMa3o4HbIX Macesl N0 OJHOMY TpyOomnpoBoay
npH cobmoaeHuu TpeboBaHu|, npeaycMoTpeHHbIX “IlpaBuiaMu TeXHUYECKOH 3KCITyaTaliu
HedTebas”.

Ipoknaaky TpybonpoBonoB ans nepekauku ['CM mpeaycMaTpuBaTh B IOA3EMHBIX
BBIpabOTKaX, PacCTOSIHUE OT KOTOPBIX [0 CTBOJIOB, OKOJIOCTBOJBHBIX IBOPOB, KaMEPHBIX
BbIpaOOTOK W BEHTHJSAUMOHHBIX HBepeid cooTBeTCTBYeT TpeboBaHusM “HMHCTpyknmum no
6e3onacHOMY MpPUMEHEHHIO CaMOXOIHOTO (HEepeNbCOBOro) 0OOpYIOBAaHHS B IMOA3EMHBIX
pyAHHKaxX.

Ilpoext mnepexkauku ['CM nmno TpybonpoBogaM, TmpOJIOKEHHBIM B I10J3€MHBIX
BbIpabOTKax, NoAneXxuT corjacoBanuto ¢ BI'CY u gomxkeH nmpeaycMaTpuBaTh:

pacnosio’)keHue TpyOOnpoBOLOB, obecnedyuBaoliee HEBO3MOXKHOCTh MX TMOBPEXKIEHHS
TPAaHCIIOPTHbIMH CPEACTBAMH IIPH HOMHHAIbHBIX TapaMeTpax CedeHHUS BbIpabOTKH H
cobnmoieHue NpaBHJl IKCIUTyaTallMH NPUHSTOrO TPAaHCIIOPTHOTO 000pYIOBAHMS;

ONOpOXKHEHHE TpyOONpOBOJOB mocie npekpauiesus nepekauku I'CM B pesepryaphl,
pa3MelilleHHble B IOA3EMHBIX CKIIaAax;

TeneOHHYIO CBA3b Mex Ay ckiianamu ['CM, a Taioke Kaxaoro CKJIaza ¢ AUCTIETYEPOM;

3amuTy TpybonpoBonoB I'CM 0T cTaTHyeckoro 31eKTpUYECTBA H KOPPO3HH.

Tpybonposoasl I'CM, npoknaabiBaeMble B CKBaXHHE, NODKHBI OBITh 3aKpemUieHbl Ha
BEpXHEH OIOpe, YCTaHOBJIEHHOH Ha IIOBEPXHOCTH, U MOJAEpXHBAaThbCA HUXHEH Omopoi,
YCTaHOBNIEHHOHN B CNELMAIBHOH Kamepe, UMeEIoLlell BhIXoJ HermocpeacTBeHHo B ckian 'CM
WM BBIPAaOOTKY, COEAMHSAIOLLYIO 3Ty KaMepy co CknaioM. [lepen BLIXOAOM U3 3TOH Kamepbl
JIOJKEH OBITh YCTPOEH OETOHHBIN Basl BBICOTOH, MCKIIIOYAOLIEH BO3MOXHOCTb pacTeKaHHs
roprouell >XMJAKOCTH 3a Mpelieibl KaMmepbl, Ha Chyyail, €Ciid BCS JXKHIKOCTh BBITEYET M3
TpyOONpOBOAOB CKBAXHHBLI.

Tlonzemuble cknaapl I'CM ¥ NMyHKTHI 3allpaBKH CaMOXOJHOTIO 00OpYyHOBaHHs ClIEAyeT
NpPOEKTHpOBaTh B COOTBETCTBHMM ¢ “‘MHcTpykuueit no 6e3omacHOMYy NpPHMEHEHHIO
CaMOXOAHOro (HepelnbcoBOro) obopyaoBaHMS B mnoa3eMHbIX pyauukax”, CHull I1-94
“Ilon3eMHble TOpHbLIE BBHIPaOOTKH’, C Y4ETOM TeXHMUYECKHX pEIIEHHH THUIOBOIO MPOEKTa -
TUNOBOH cxeMbl “ITon3eMHbIe ckaaabl roprode-CMa3ouHbIX MaTepHAIOB BMECTUMOCTHIO 3,6
10 M ¢ 3anpaBOYHBIMH NYHKTAMH IS TOPHOPYIHBIX NMPEANPUATHH LBETHOH METAJLIyprHHu.

Yacte TexHoJoruyeckas”.
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B noasemumix cxiagax 'CM neobGxoauMo npeaycMmarpuBate cbop oTpaboTaHHBIX
He(TENPOAYKTOB.

JInsg MexaHu3aluW{ NOrpy304HO-pa3rpy304HbIX paboOT B OTAECHHMH TapHOIO XpaHEHHS
['CM npenycmarpuBath UCNOJB30BaHHE IPY30IIOABEMHBIX CPEACTB U MEXAHU3MOB.

B cnyuae nomaun 'CM B nmoa3emHsIfl ckjiag mo TpyOONpOBOJAaM, NMPOJIOKEHHBIM B
CKBaXkKMHe, HeOOXOIHUMO MNpeaycMaTpUBaTh, KaK pe3epB, YCTPOHCTBO IIyHKTa MepeKaykH B
pe3epByapbl CKJjlaja roprodye-CMa30O4HBIX MarTepuasloB, IOCTABJISEMBIX C IIOBEPXHOCTH B
CIEIHANIbHBIX COCYIaX Ha PENIbCOBOM MJIH THEBMOKOJIECHOM XOAY.

Yucno 3anacHbIX 4acTed H y3/10B, XpPaHUMBIX B IOJ3EMHBIX CKIAACKHX MOMELIEHHUSAX,
IpUHUMaTh B pa3Mepe 8 - 10 % ot obitero obopoTHoro gonaa.

Cpox xpaHeHHs B NOI3€MHBIX YCJIOBHSAX 3alacHbIX YacTeH, y3JIOB, arperaToB M ApYruxX
MaTepHaJIOB, MAYUIHX Ha PEMOHTHBIE HYXXIbl, pEKOMEHAYETCA B Mpelenax 5 - 7 cyTOuHOM

IHOTPEOHOCTH B HHX.
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8. TEHEPAJILHBIN ITJIAH

8.1. XapaxTepucrika aeificTBy0lero npeAnpuaATHA
(A1 IPOEKTA PEKOHCTPYKIHH, PACIIIPEHHS HJIH TEXHHYECKOIo

NnepeBoopYKeHHs)

Ilpu pa3paboTke NpoeKTa pEKOHCTPYKLUHH HJIH pacllMpeHHs JeHCTBYIOLIEro
rOpHO 00BIBAIOLIETO MPEANPUATHS Kak Ha ctaguy TOO, Tak n Ha ctaguu npoexTa (pabouero
NpoeKkTa) JaeTcs OIHMCAaHHE COCTaBa  CYUIECTBYIOIUETO NpPEANpPHUSATHS, a  Takxke
IPUHUHKIINAILHOM CXEMbI PacHIMpeHHs €ro FreHepalbHOro NylaHa, pa3MeIIeHHs ero OCHOBHBIX
NEUCTBYIOIIUX OOBEKTOB M COOPYXXEHHH, COCTOSHHS €ro OOLIepyAHHYHOTO H
BHYTPUILIOLIAOYHOTO 01aroycTpOHCTBA M TPAHCIIOPTHBIX KOMMYHHKalHii.

B cnyuae HeoOXOAMMOCTH YKa3bIBaeTci INEpeueHb M XapaKTEPUCTHKA COCTOSIHHS
pa3buBaeMbIX M CHOCHMBIX OOBEKTOB M COODYXEHUH, a Takxke HX 00BeM (aBTOmOpOTr,
KEJIEIHOJJOPOXKHBIX MYTEH, HCKYCCTBEHHBIX COOPY)XEHWH, TEppUTOpHH C IOKpHITHEM,
BOJIOOTBOIHBIX KaHaB, OIpakAE€HUI U Jp. IIEMEHTOB OnaroycTpoiicTea).

Ipu HeoOX0aMMOCTH CHOCa M pa3bOpKH CYMIECTBYIOIMX 3MaHUM MPHBOIATCS KpaTKHE

JaHHbIE HHBEHTAapHU3allMH CHOCHMBIX 00BEKTOB € HX CTpOI/ITeHBHOﬁ xapaxrepucmxoﬁ.

8.2. I'enepanbHbBIi NJIaH NPOEKTHPYEMOTO
npeanpusaTHs

8.2.1. PykoBoasiye MaTepHabl U151 IPOEKTHPOBaHUA

I'enepanbHbIf TIaH rOPHOPYIHOTO MPENNPHATHS C TIOA3EMHBIM CIOCOO0OM pa3paboTku
BBIMOJIHAETCS Ha OCHOBE HIDKENPUBEIEHHBIX OOIIErOCyNapCTBEHHBIX H BEJIOMCTBEHHBIX
HOPMATHUBHBIX JOKYMEHTOB M CHELMAJIbHBIX HOPM, SABJISIOIIMXCS O0S3aTeNbHBLIMH I
ropHoo0kIBaloOLIeH oTpacan npoMeIiieHHOCTH. K HuM oTHOCcsATCA:

1. CHul111-89-80. I'enepanbHblii 71aH TPOMBIIUIEHHBIX TPEATIPHATHIA.

2. CH 387-78. WHctpykuus no pa3paboTke cxeM TI€HEpaJIbHBIX ILIAHOB, TIPYMII
OpenpUATHH ¢ 0O1IIUMH 00BeKTaMH (MTOMBILUICHHBIX Y3JI0B).

3. CHull II-10-75. bnaroycTpoiCTBO TEPPUTOPMHIA.

4. CHull 1.02.01-85. UucTpykuus o cocraBe, mopsiake pa3paGOTKH, COrJIACOBAHUSA M
YTBEP)KAEHHS MPOEKTHO-CMETHOM JOKYMEHTALMU Ha CTPOMTEIBCTBO MPEATIPUITHN, 3JaHHI U

COOpYXEHHH.
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5. CH 245-71. CanuTapHble HOpMbI [IPOEKTHPOBAHHUS IPOMBILIEHHBIX TPEINPUSTHIA,

6. CHuIl I1-39-76. Xenesurie noporu kosen 1520 mm.

7. CHull 2.05.02-85. ABTOMOOUIBLHBIE JOPOTH.

8. CHull 2.05.07-85%. I1poMBbILLIEHHBIH TPaHCTIOPT.

9.CHull I1-106-79. Cxnans! HepTH ¥ HedTENPOIYKTOB.

10. CHuI1 I1-8-78. 3nanus u coopyxeHus Ha noapabaTbIBaeMbIX TEPPHTOPHSAX.

11. CHull 2.01.01-82. CtpoutenbHas KknuMaTonorus 4 reodpusuka.

12. CHulI 2.01.02-85. TlpoTrBONIOXKAPHBIE HOPMBI.

13. CH 441-72". Yxa3anus no NpOeKTHPOBAHWIO OTpaX<A€HHH NIOINAAO0K H YYaCTKOB
NPEANPUATHH, 31aHHH U COOPYXKEHHUH.

14. CHuII 111-4-80". Texnuka 6e30aCHOCTH B CTPOUTENBCTRE.

15. Ennnble npaBuina 6e30nacHOCTH MPH B3PBIBHBIX paboTax.

16. Huctpykuus o mnopsgke ¢HHaHCHpPOBaHHA paldOT MO peKyJIbTHBALMH 3eMellb
(Mun¢pun CCCP, I'ocninan CCCP, I'oc6ank CCCP, 1978 r.).

17. PykoBOACTBO NO NMPOEKTHPOBAHMIO CAHUTAPHO-3alIMTHBIX HOPM IPOMBILIUIEHHBIX

npeanpustuil (LIHUWIIrpancTpourensctBa, 1984 r.).

8.2.2. CocTaB npoexTUpyeMOro NpeanpusTus

CocTtaB ropHOAOObIBAIONIEr0 MNpPeMIIPUATHS € TNOA3EMHBIM CMOCOOOM pa3paboTkH
olpeneNnseTcs 3aJaHHeM Ha NMPOEKTUPOBAHHE, TEXHUKO-DHOHOMHYECKHM 0OOCHOBaHHEM €ro
CTPOHTENILCTBA C YYETOM TEXHOJOTHYECKOM CXEMBbI BCKPHITHS MECTOPOXAEHHS H, Kak
MPaBUJIO, ONIPEAENIETCs CIEAYIOLINM NepevyHeM 00beKTOB U COOPY)KEHHH Ha MOBEPXHOCTH!

CTBOJIBI TJIABHOTO H BCIIOMOTaTeIbHOTO NOJbEMOB (BEPTHKAJIbHBIE U HAKJIOHHBIE);

CTBOJIBI BEHTUJISAIIMOHHBIE;

HaKJIOHHBIE IITOJBHU-CHE3/BI B MOA3EMHBIE BHIPAOOTKHM IUIA BBLAAYW pPYJbl U IIyCTOM
TOpOJbl Ha TOBEPXHOCTb, @ TAKXKe /ISl CIIyCKa B MOA3EMHbIE BHIPAOOTKM CaMOXOAHOrO W
IIPOYEro ropHOro oGopyIOBaHuU;

NPOMBIIUICHHBIC IUIOUIAJAKH, Ha KOTOPBIX pacloyiaraloTcs HaAlllaxTHblE KOMILIEKCHI
[JIaBHOTO W BCIIOMOraTelbHOI0 CTBOJIOB (HaAlUAXTHBIE M MAaUIMHHBIC 3JaHUs, OallleHHBIE H
YKOCHBIE KOIPpBI), BEHTHIATOPHO-KaJloOpH(epHble YCTAHOBKH, KOMIIPECCOpPHBIE CTaHIIHMH,
3JIEKTPONOACTAHIINH, aIMHUHUCTPATHBHO-OBITOBEIE 3/JaHH S, CTOJNIOBBIE, I0)KAPHbIE JETIO H JIP.;

3JJaHUS PEMOHTHO-CKJIQICKOrO U TPaHCIOPTHOIO Ha3HAYeHHs;

Kperi€3aacioIHbIC MaCTCPCKHE CO CKIIaaoM HIAaXTHOH KpenH, METaJlUIa H JiecCa,



218

IIOBEPXHOCTHBIE COOPYXXEHMS 3aK/aJOYHOro KOMIUIEKCA (B Clly4yae BENEHMsS TOPHBIX
paboT ¢ 3aknaakoil BhIpabOTAHHOIO MPOCTpPAaHCTBA NOA3EMHOIO pPYIHHKA), BKJIOYAIOLIUE
NPOH3BOJICTBEHHBIH KOPNYC K CKJIaJbl KOMIIOHEHTOB 3aKJIal0YHOHN CMECH;

COOPY)XEHHSI ILAXTHOIO BOJOOT/IMBA Ha [OBEPXHOCTH M OYMCTHBIE COOPYXEHHS
LIaXTHBIX BOJ|, BbIJABAEMbIX Ha MIOBEPXHOCTH (OTCTOMHbIE NPYAbI, XJIOPAaTOPHBIE H HACOCHBIE
CTQHLIUH);

ropHocrnacaTeNbHbIE CTaHLIHH;

OTBaJIbl NYCTHIX MTOPOJI, BbIIaBaeMbIX Ha MOBEPXHOCTh BCIIOMOTaTENbHBIMH CTBOJIAMH.

B cnyyae ocyumiecTBIeHHs Ha PyAHHKE IpolleccoB oboraiieHusl pyJibl ¥ OKOMKOBaHHUS
KOHLEHTpATa B COCTaBe NMpPeANpPUATHS IPEAYCMAaTPHBAIOTCA:

oborarurensHas (abpuka;

XBOCTOXpaHMIHLIE (CK/Iall MOKPBIX OTX0N0B oforalteHus);

(abpuka OKOMKOBaHMSL.

Kpome TOro, B cOCTaB ropHOro NMpEANpPUSTHA BXOAAT Takxke oOBEKTHI, oOs3arenbHble
ans nrob0ro MNpPOMBIIITIEHHOT0 NpeaAnpusiTHs (oObeKTbl BOAOCHAOXKEHHS, KaHaJIM3allHH,
TEIJIOCHA0XKEHUs, 3eKTpOCHaGXeHus, Ta30CHA0XeHHUs, CBSI3H, BHEUIHErO0 TPaHCIOPTa,
O0OBEKTH! KUTUUIHO-KOMMYHAILHOIO Ha3HAYEHUS U T.11.).

VYka3aHHbIH COCTaB MOXET KOPPEKTHPOBATLCS B 3aBUCUMOCTH OT MeToAa pa3paboTku

MCCTOPOKACHHH,CHOC06apyﬂOHOﬂFOTOBKHIlﬂpyrHXTEXHOHOFHQCCKHX)@HOBHﬁ.

8.2.3. Bribop BapnaHTa peleHus FeHepabHOTO IIIaHa

Bo3MoXHBIE BapuaHThl peLUEHHs T[E€HEpalbHOr0 IUIAaHA FOPHOTO NPeANPHSTHS
HameyaroTcs Ha craguu 130 npu BeIOOpE MIOLIANOK MU CTPOMTENLCTBA, a TAKXKE IPH
onpesesieHUH crnocoba BbIAYM HA MOBEPXHOCTh Pydbl M MNYCTOH TMOPOALI C MOMOINBIO
BEPTUKANIbHBIX CKMITOBBIX IIOJBEMOB MJIM HAKIOHHBIX TPAHCIIOPTHBIX BbIE3MI0B M3 MOA3EMHBIX
PYAHHKOB.

[Ipy HanuuMKM HECKOJIbKUX BapHAHTOB pELICHUS CXEeMbl TEHEPaJbLHOTO IUIaHa,
BBIABJIEHHBIX IipH paspaborke T30 MAM OCHOBHBIX MOJOXEHMH IpoekTa, BBIOOD
ONTUMAJBHOTO BAapHAHTa ONpEeAeaAeTCs TEXHHUKO-IKOHOMHYECKMM CpaBHEHHMEM 3THX
BApDHAHTOB C YYE€TOM IPHPOTHBIX YCJIOBUH, LEHHOCTH 3aHUMAEMbIX 3€Mellb, Hay4HO-
HCCIIENIOBATENIbCKUX paboT mo BeIOOPY PAUHOHAILHOW TEXHOJOIMH TPEANPATHS W Ha
OCHOBaHWH YCJIOBHIii, BBISBIIEHHBLIX MpPH BbIOOpE IIOIMAAOK AJIA CTPOHTENBCTBA TFOPHOTO

IIPEANIPUATHA.
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[lpuBonsTcs BBIBOIBI 1O BLIOPAHHOMY BapHaHTy M KpaTKoe OINUCAHHE €ro
IIpeuMyILIEeCTBa.
ITopsaox BbiGOpa IUomiamok wu3noxkeH B npuaoxkedud 1 CHull 1.02.01-85
“HUHcTpyKuMs 0 cocTaBe, NOpsaKe pa3pabOTKH, COrNIACOBAHHS W YTBEPKIACHHS ITPOEKTHO-

CMETHOM JOKYMEHTAUMH HAa CTPOMUTELCTBO MPEITPUATHIA, 3JaHH 1 COOPYKEHH N,

8.2.4. IInanupoBOUHBIE PelieHNs U pa3MEIEHHe OCHOBHBIX

OOBEKTOB NPEANPUATUSA

I'enepanbHbIl Al rOPHOrO NPEANPUITHS CllefyeT pa3pabaThiBaTh HCXOAS U3 yCIIOBUH
PalMOHATEHOTO M BKOHOMHOTO pacXOMOBaHHMs 3€MeNIbHBIX pecypcoB. OOBEKTEI TOPHOTO
NPEANpPUATHS ClledyeT pa3MellaTh, KaK HpPaBHIIO, BHE IIPEJENIOB CEIbCKOXO3SHCTBEHHBIX
YTOIHii M JIECOB NEPBOH IPYIIIBI C JIECAMH IPOMBICTIOBOTO 3HaYEHHS.

KomnoHoBka reHepalbHOIO IUIAHA TOPHOPYAHOIO MPEINPHATHS C IMOA3EMHBIM
cnocoboM pa3pabOTKH BBHINOJNHSETCS HAa OCHOBE YCTAaHOBJIEHHOTO C€OCTaBa TOPHOTO
NPEANpPHATHS U OINpPEAENsIeTC] TEXHOJNOTHUECKUMH YCIIOBHUSMH pa3MeEllEeHHs HaIUIaXTHBIX
KOMIUIEKCOB M OKOJIOCTBOJIBHBIX [UIOIIAJOK, OIPEAESIOIMY [JIaHUPOBOYHOE pEIICHHE
reHepaIbHOTO MJIaHA Ha TOBEPXHOCTH.

OKONIOCTBONIbHBIE IUIOIIAAKH C HAMIUAXTHBHIMH KOMILJIEKCAMH CIIEAyeT MaKCHMAaJIbHO
npuOMMXaTh K IMIAXTHBIM TOJIIM C LEJbI0 NPEJENBHOrO COKPALEHHs NPOTSIKEHHOCTH
MOJA3EMHBIX BBIPAOOTOK (KBEpIIAroB), CBA3BIBAIOMIMX pabouue TOpU30HTHI MOJ3EMHOI0
PYAHMKA C TNIaBHBIMH H BCIIOMOTaTenbHbIMU cTBOJIaMH. OIHaKo, pacnoaraTbCst OHH JIOJKHBI
3a IpeJiesIaMH 30HB! OOpYLIEHHs OT NOA3EMHBIX pa3paboToK.

B nemniax palMoHaIbHOTO M 3KOHOMHOIO HCIOJb30OBAHUSA 3€MeJb Ha OKOJOCTBOJILHBIX
IUIOMIAKaX PEKOMEHIyeTCs TakxKe pacrojaraTe pyJonepepabaThiBaloliie KOMIUIEKCHI,
NpPHUMBIKas UX HENOCPEICTBEHHO K IMaBHBIM CTBOJIAM, BBINAIOIIUM PyAy Ha HNOBEPXHOCTH, a
TaK)ke BC€ IPOYHE BCIIOMOTATenbHblE OOBEKTBl PYJAHHYHOIO XO3SHCTBA PEMOHTHO-
CKJIQJICKOTO Ha3HAYCHMA.

Ilpy KOMMOHOBKE NPOMIIOIIAZIKM BOKPYr CTBOJa HeOOXOOMMO MpeaycMaTpuBath
CBOOOJHYIO 30HY, CIYXaIIyO M pacloyioXXeHHs BPEMEHHBIX 3JaHUH H COOpPY>XEHHH Ha
HEPHO €ro CTPOUTENBCTBA H HE NPENATCTBYIOIIYIO CTPOUTEILCTBY TIOCTOSIHHBIX OOBEKTOB.

B  ormenpHBIX  cioydadX —npd pasMelleHWHM — TOPHBIX — NpeAnpusaTHii B
CEeJbCKOXO03HCTBEHHBIX paioHax pynonepepabaThIBalOIIME KOMIUIEKCHI H MTPOYHE OOBEKTHI

NOJA3CMHOI0 pyaHHKa Ha IOBCPXHOCTH HeoOX0AMMO, KakK npaBUJIO, BEIHOCHTH 34 NPCACIIBL
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BO3JICJIAHHBIX  CEJIbCKOXO3SHCTBEHHBIX yroauil Ha TEpPpUTOPHH, HENPUIrOAHBIE 1A
CENBCKOX03HCTBEHHOrO UCTIOJB30BaHMUS.

Pacnonoxenue pynonepepadarbiBaronx Gabpuk onpenenseTcs nocie KOMIJIEKCHOH
TEXHHUKO-?KOHOMHUYECKOH MNpopaDOTKHM ¢ YYEeTOM pacloioKEHHUs BHEIUHUX MOIABEMOB,
JNATbHOCTH  paclONOXKEHWs  TNIABHBIX  CTBOJIOB, HCTOYHHKOB  MPOMU3BOICTBEHHOIO
BOAOCHAOXEHHS, BOBMOXKHOCTH OJTM3KOTO pa3MellleHHs XBOCTOXPaHUIIUIL K 000TaTUTEIBHBIM
¢dhadOpukam.

B oTnensHBIX ciaydasx 3TH YCJIOBHS MOTYT OKa3aThCsl PELIAIOIIMMU IIPU OIIpeENECHUN
MECTOII0JIOXEHHs 0boraTuTeNIbHBIX (abpuk.

OTBasiBl MYCTHIX NOPOJA, BBIAABAEMBIX Ha MOBEPXHOCTh, pPallMOHAJIBHO pacroJjaratk B
Oyaymux 30HaX oOpyleHHs1 TOBEPXHOCTH OT MoA3eMHBIX pabor (mpu paspaboTke
MeCTOpOXKJeHus: ©Oe3 3akjagk¥ BbIpabOTAaHHOTO MPOCTPAHCTBA) ¢  00A3aTeNbHBIM
coOmoieHueM CrelMa/IbHBIX MEpOINpUSTHH Mo 6e30IacHOMY BEICHHIO OTBaJBHBIX paboT B
yKa3zaHHOH 30HE.

[Ipu BeneHHMH TroOpHBIX paboT ¢ 3aKknaakoii BBIpaOOTAHHOI'O MPOCTPAHCTBA IycTas
1opoJa, BbllaBaeMasi Ha TIOBEPXHOCTb, MOJJIEKHT CKIAAMPOBAHHIO Ha 3€MJISIX, HENIPUTOAHBIX
JUISL CEeNIbCKOXO3SAICTBEHHOrO HCIOJIb30BaHUS, @ TaKXK€ HE MMEIOUIMX B HEJpaX MOJIE3HBIX
UCKOTIAEMBIX, HE3aCTPOEHHBIX, O€37IeCHBIX.

Cxnanbl B3phIBUATHIX MAaTEpUAIOB HA PYJHHUKAX C NOJA3EMHBIM CIOCOOOM pa3paboTKu
pa3sMeInarnTCs:

6asucHble cknaasl BM - Ha moBepxHOCTH NpH coOmrogeHun TpeOoBaHui “EauHbIX
nipaBui 6€30MacHOCTH [IPU B3pLIBHBIX paboTtax”;

pacxoanele ckiaasl BM - B noa3zeMHBIX BBIpabOTKax pyaHHKA B CHEUHAIBHO

NpeaAyCMOTPEHHBIX KaMEpax.

8.3. HuxKeHepHasi I0Ar0TOBKA TePPUTOPHH

B mpoekTe pemaroTcs cieayrolye BOIIPOCk N0 HHXEHEPHOH MOJATOTOBKE TEPPUTOPUH,
HAMEYEHHBIX MNOJ NPOMBIIUIEHHYIO 3aCTpOMKY WM Ui pa3sMElIeHHs Ha HUX OPOJHBIX
OTBAJIOB, XBOCTOXPAHUJIHIL, aBTOMOOHJIBHBIX H JKeNEe3HbIX [0pOT, KOHBEMEPHBIX TPaKTOB U
JPYTHX COOPYXXEHHH, ¢ onpesie]IeHHeM 0ObEMOB IO HIDKENPHUBENEHHBIM BHIaM paboT:

1. YcTpo#icTBO HaropHbIX BOAOOTBOASAIIMX KaHaB M BOACOTPaXAAMOINUX JAamb Juis

OCYUICHHUA 3aCTpauBacMbIX Teppm‘opm?l H OI'PaXXACHUA UX OT BHCUIHETO BOAOMPHUTOKA.
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2. YcTpocTBO npeHaxed ¥ HMCKYCCTBEHHBIX BOJOOTBOIHBIX COOPYXEHHH (Tpy6,
JIOTKOB, OBICTPOTOKOB H T.4.), BHITOpOBBIBaHUE € 3aMeHO# TOpha MUHEpaIbHBIM IPYHTOM Ha
3a00JI0YEHHBIX YYacTKax, OJUIeXAIIIX 3aCTPOMKe.

3. BoipyOka meca M KycTapHHKa ¢ KOpYEeBKON MHe#l B JIECHBIX paifOHaX M MOiHas
BbIBO3Ka UX 3a Npelelbl 3aCTPOHKH.

4. CHATHE NOYBEHHO-PACTUTEIBHOIO CJIOS C BBIBO3KOM €ro H CKJIagupPOBAHHEM B
CneuualibHble  TOYBEHHBIE  OTBalbl U1 IOCJIEAYIOIEr0  HMCIIOJL30BaHHS  MpH
PEKyNbTHBALlMOHHBIX paboTax Ha NPEANPUATHH.

5. PeureHue B OTAENBHBIX cayyasX HpoOiem, BEI3BaHHBIX HAJIHUYHEM:

JIaBUHOOTIACHBIX 30H;

CEHCMHYHOCTH;

HaJIMYHEM BEYHOH MEep3JIOThI;

3aKapCTOBAHHOCTU TEPPUTOPHIl, JIECCOBUAHOCTH M MAakKpOIIOPHCTOCTH TIPYHTOB,
COJIOHYaKOBBIX YYacTKOB U Ip.

6. Opranusanus penbeda Ha yvyacTkax OyIylero CTPOHTENbCTBAa MPOMBIINUIEHHBIX
COOpyXeHHH (OCOOEHHO B TOpPHBIX YCIOBHSX), IPHMEHEHHEM TeppacHBIX CIOCcOOOB
IUIAHUPOBKH.

[Ipn onpeneneHuH M OCYILUECTBIEHMM MEpPONPHUATHH [0 HHXEHEPHOH NOArOTOBKE
TEPPUTOPHH CIIENYET YUYMTHIBAaTH HEOOXOAMMOCTh COXpAaHEHHS M YIYUUIEHHS NOYBEHHOIO
MOKpOBa, 3€JICHbIX HacaxaeHw#, nanamadTa H  YJAOBJIETBOPEHHUS aAPXMTEKTYPHBIX

TpeOOBaHMi.

8.4. IlnanupoBotiHbIe pelieHH A M0 NJI0IAAKAM HOBOI0 CTPOHTENLCTBA

IlnanupoBka MNNOWIAAOK MPOMBIIIJIEHHOW 3aCTPOMKH BBIMOJHAETCA C  YYETOM
pallHOHAIBHOH KOMITOHOBKH IIpU  COOJIOJIEHHEM  TEXHOJIOTHYECKOTO  30HAHPOBAaHMSA
3acTpauBaeMoil Teppuropud. PasMepsl miowmanok cieayer IPpUHUMAarh MHHHMAaIbHO
HeobOxoaumMbie ¢ yueToM Tpedyemoit CHull [1-89-80 mnoTHOCTH 3acTpoiiku 6€3 3aBBILLIEHHBIX
Pa3pBIBOB MEXY 3/laHUSAMH H € MakcUManbHoMH 610KkHpOBKOH M yHHbUKanHeH COOpYXEHHH.

Pe3epBHBIE TEPPUTOPHH Ha MioLIaJKe MOFyT ObITh NMpPEAyCMOTPEHB! TOJILKO B Clly4yae

yKa3aHds 00 3TOM B 3aJJaHHH Ha IPOEKTHPOBAHUE MPEATIPHATHH.
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8.4.1. IlpoMmiioianka np riaBHeIX CTBOJIAX

OcHoBHas TpPOMBIIJIEHHAs TUIOLIAZKa MOJ3EMHOr0 PpyAHHMKAa pacrosiaraercs, Kak
NpaBHJIO, [IPH CTBOJAX INTABHOIO U BCIIOMOTraTeNbHOTO NMOALEMOB, MECTOMONOKEHUE KOTOPBIX
Ha [MOBEPXHOCTH OIpeeseTCsl TOPHOTEXHUUECKUMH YCIOBHAMU U TEXHOJIOIMYECKOH CXeEMOi
BCKPBITHS JAHHOTO MECTOPOXIEHHS.

[InanupoBOYHOE  pelleHHE  paclOJOXEeHHUS  COOPYKEHHH 1pH TJIAaBHBIX H
BCIIOMOTaTeJIbHbIX CTBOJAX Ha T[IOBEPXHOCTH (HAAIUAXTHBIE KOMIIIEKCHI TJIABHOTO M
BCIIOMOTraTeJIbHOTO CTBOJIOB) BBINOJHAETCS, KAK MPaBHJIO, MO THUIMOBbIM IIAHHPOBOYHBIM
cxeMaM. pa3pabOTaHHBIM TEXHOJOTMYECKHMMH HMHCTHTYTaMHM T[OpHOro npodunsa aus
pa3IUYHON MPOM3BOJIHTENLHOCTH PYIHHKOB.

CocTaB coopyxeHHH Ha OKOJIOCTBOJIBHBIX IUIONIAJKaXx NPHBEIEH BbIUIE B paszeine

“CocTaB NpOEKTHPYEMOTO TIPEANIPUATHS .

8.4.2. BasucHbIi cKi1al B3pbIBYAaThIX MaTEpHAJIOB

ObocHoBaHue pacnojoxeHus O0asucHoro cknaga BM coriacHo npuHATOH €ro eMKOCTH
¥ MaKCHMaJIbHOW €MKOCTH OJJHOTO XPpaHMJIMIIA ITPOU3BOJAUTCS corjlacHo EnuHbIM mpaBuiiam
0€e30MacHOCTH, pacueTy HEeOOXOAHMMBIX O€30MacHbIX pacCTOSHUA BO3AYUIHOW BOJIHBI OT
CKJ1aZa 10 pa3jM4YHbIX BHEIIHUX 0OBEKTOB H COOPYXEHHUIA.

Takxe pacyeToM onpeaensiiorcss 6e3onacHple pacCTOSHMS IO ACTOHALIMH MEXIY
XpaHUJIMIIAMH CKJIaZla, oNlpe/ielifiollie MIAHUPOBKY H pazMelIeHHe XPAaHUITULI Ha TLIOAKE

cKiiaja.
8.4.3. [Inomanky BEHTHIIALMOHHBIX CTBOJIOB H JAPYyTHE
[Ipy HannMyuM B MpOEKTE INOWAAOK (BEHTM/IALIMOHHBIE CTBOJBI, FOpPHOCHACATEIbHbIE

CTaHUHMH H T.I[.) MIPHUBOANTCA KpaTKOC OIHCAaHUE IJIAHUPOBOYHOIO pPEIICHHMA IO I3THM

IIJIoIaaKam.
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8.5. BepTikaibHas nIaHHPOBKA U 6JaroycTpoiicTBo

Ha IJ101IAaAKaX HOBOI'O CTPOHTE/ILCTBA

BeprHkanbHas NiaaHUpOBKa NOBEPXHOCTH IMPOMBIIUIEHHBIX ILIOMIAJAOK BBIIOJHSIETCS
21 06ecneYeH s OTBOJA TIOBEPXHOCTHBIX TAIBIX U JINBHEBBIX CTOKOB C UX TEPPHTOPHIA.

B 3aBHCMMOCTH OT NJIOTHOCTH 3aCTPOHKH BEPTHKAJILHOE PpEIUEHHE ITOBEPXHOCTH
BBITIOJIHAETCS] B BHJIE CIUIOLIHOMN, BHIOOPOYHOH HJIM CMEINAaHHON CHCTEMBI NMIAHHPOBKH, OT
XapakTepa OKpy»XXarollero penaseda - becreppacHoil N TeppacHO cUcTEME.

Bo Bcex ciydasx Ha IJIaHMpYyeMBIX IUIOIIaAKaX NpedyCMaTpHBAlOTCs YKJIOHBI
MTOBEPXHOCTH, obecneuuBaroye cOOp MOBEPXHOCTHBIX CTOKOB B CHCTEMY NPHIOPOXKHBIX
KIOBETOB, OETOHHBIX JIOTKOB MJIH JHBHENIPMEMHHKOB JIOXK/IE€BOH KaHaNU3alMH, 0 KOTOPBIM
OHH OTBOJATCS 3a NpeJe/bl [I0IAAKH B TOHM)KEHHBIE MecTa peJibeda.

Ha npommomanxax cineayer, Kak INpaBHiO, NPEeAyCMaTpPUBATh 3aKpHITYIO CETh
JOXKACBOH KaHAIM3aLUMH.

C y4aCTKOB NOBBILIEHHOTO 3arpsA3HEHHS NOBEPXHOCTHBIX CTOKOB (OTKPBITBIE CTOSHKH
aBTOTPAHCINIOPTA, aBTO3aNpaBOUHbIE CTAHLMH, CKIA[bl FOPIOYHUX M CMa3O4YHBIX MaTepHAJIOB,
OTKpPBITBIE M 3aKpbITblE MOHKH aBTOMOOuUJEH, aBTo0a3el M Ap.), 3arps3HEHHBIE CTOKH
NOoAAalOTCs B CIELHATIbHbIE BOAONPHEMHHMKH M Jajlee Ha OYHCTHBIE COOpYXXEHHUSH
HOBEPXHOCTHBIX CTOKOB.

YKNOHBl IUTAHHPYEMBIX [IOBEPXHOCTEH [JIOWIA/IOK PEKOMEHAYETCS MpPHHHUMAaTh a
npenenax ot 0,005 o 0,05 B 3aBHCUMOCTH OT YKJIOHOB penibeda ¥ XapaKTepa rpyHTOB.

Ilepenyck NOBEpXHOCTHBIX CTOKOB IOJ aBTOAOPOTaMH M KEJIE3HOJOPOKHBIMH ITyTAMHU
cllenyeT OCYLIECTBIATh C IIOMOIIBIO BOJONEPENMYCKHBIX JKeIe300€TOHHBIX Tpyb H
MEXyIINaNbHbIX JIOTKOB, CEYEHNE KOTOPHIX ONpPEAEseTCs pacieETOM.

OObeMbI 3eMIISHBIX paboOT ONpenensioTcs Ha cTaaud nmpoekTa (pabouero mpoekra) ¢
IIOMOIIBIO KapTOrpaMMBbl 3€MISHBIX Macc, Ha ctagdd TOO - yKpYNHEHHO IO MONEPEYHBbIM
npoduiaM.

Taxxe omnpenensioTcss o6beMbl pabor mo 6GnaroycTpoiicTBy mowafok (ZOPOXKHBIE
MMOKPBITUS, TPOTyaphl, HCKYCCTBEHHBIE COOPYKEHHS, 03€JICHEHHE TEPPUTOPUH, OrpakACHUS U

JIpyrue paboTsl).
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8.6. TeppnuTopin, noTrpebHbie AJis1 pasMenleHHsi 00bEeKTOB NpeANpPUATHS

Ha ctaguu TOO u npoexTa onpeaenserca KOJIMYeCTBO TEPPUTOPUH, HEOOXOIMUMBIX 1Sl
pa3MelleHHs TIPOEKTHPYEMBIX OOBEKTOB M COOPY)KEHMH MOA3EMHOrO pyIHHMKA, a TaKkKe
obwas noTpebHOCTL B 3€MNIX B KOHType OyaylIEro 3eMeNbHOrO OTBOJA [OPHOTO
TNpeaNpHATHS 10 COCTOSHHIO €r0 Pa3BUTHsA HAa KOHEIl OTPabOTKH MECTOPOXKIEHUS € YYETOM
pa3GUBKM HX IO BHAAM 3EMENbHBIX YrOIHIA.

Bce ynoMsiHYTbhIE BBIILIE BETMUUHBI MIoMIaAei cBoasrcs B Tabnuiy no ¢popme 12.

dopma 12
Tabnuua ob1ei moTpeOHOCTH B 3eMENBHBIX OTBOJAAX
Ne Hanmenosanue Pa3smep B TOM 4YHCJIE
. 00BEKTOB ydacTka, | C.-X. |Jiecxo3 | Ipou.

ra 3€EMJIN

1 |IlaxTHOe noJe (B KOHType 30HB! OOpyLIeHNS )

OTBassl IMYCTBIX MOPOA H OTBAJIbHbLIC NOPOTH

OcHoBHas IIpoMILIOIIadKa IrMaBHbIX CTBOJIOB

PynonepepabarbiBatoias pabprka

[Tnomanky BEHTHISIIIMOHHLIX CTBOJIOB

FopHocnacaTeanaﬂ CTaHIHUA

[Ipoyne NpoMBILLIEHHBIE OOBEKTHI

Ol Q) N V] B W N

MexnnolagovHble aBTOMOOUIIbHBIE U JKeTle3HbIe
JIOpOT'H

O

Cknansl pyasl

10 [ Cxnaasl B3ppIBYATBIX MaTepHAIOB Ha
NOBEPXHOCTH

HToro no 3acTpoiike yKa3aHHbIMH OOBEKTaMH

11 | Bcero Tepputopuu B rpaHuIlaX HaMe4aeMoro
3eMeJILHOTO CTBOJIA

12 | Heucnonb3oBaHHbIE TEPPUTOPHH
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8.7. Texunko-3xoHoMHYecKHe M0KA3ATENN NO IJomaaAKamMm cTpOHTEJbCTBA

[11aHNpOBOYHbIE pEIUEHHs [0 TUIOILA/IKaM [pPOMBILUIEHHOH 3aCTPOHKH TOPHOro
NpeAnpHUATHS  (OKOJOCTBOJNILHBIE — IJIOWIAAKH),  pynonepepadbarteiBaiole  GabpukH,
ropHocnacareabHble CTAHLMH, 3aKJANOYHBbIE CTAHIMM, 3aKJIaJOYHble KOMIUIEKCHI H Ip.
BBINIOJIHAKOTCS B cooTBeTcTBUM ¢ nojoxeHusmu CHull I1-89-80, CHull 1.02.01-85 u ap.
HOPMaTUBHBIX JIOKYMEHTOB TIpH cobmogeHun TpeOyeMOH IUIOTHOCTH 3acTpoHKH H
30HUPOBAHMS  3aCTPAaMBAEMbIX  TEPPUTOPHH 1O  TEXHOJNOIHYECKOMY  Ha3HA4YEeHHIO
NPOEKTHPYEMBIX OOBEKTOB.

TexHnKo-3KOHOMHYECKHEe TMoKa3aTelM TreHIUIaHa 110 IUIONIaJKaM CTPOHTEIbCTBA
peEKOMeHYEeTCsl IPUBOAUTE a Buzie Tabiuikl no ¢popme 13.

®opma 13

T3II no nnomanakaM cTpOUTENILCTBA

HaumenopaHue nokasareneu

HanMmeHoBauue Mowans | MThowans | o | Mouams | TThowane, | [owans | Henons-

TUIOILAZOK npeanpus | 3acTpoi+ | HoCTh 3a- | POKPRIIW | =apgragauc- | osenene- | 3oBaHMA

.| moumnok
CTPOHUTEILCTBA ™, | KW M| CTPOHRH, anyoivy, | s, M| TeppuTo-

% uamoz:opor, M pHH, %

1. OGorarurernbpHas

¢pabpuka | |

2. ®abpuka OKOMKO-

BaHHs KOHLICHTpATA

3. OxonocTBOJBHAS

IpoMInIomaaka

4. HamiaxTHbie KoMil-

JIEKCHI BEHT. CTBOJIOB !

5. T'opHocnacarenb-

Has CTaHUHuA

6. BaicHel ckian

B3pbIB. MATEPHATIOB U
JIpyIrHe OOBEKTHI
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9. TPAHCIIOPT HA TIOBEPXHOCTH PYJIHHMKOB

[TpoexTHpOBaHHE HAa3eMHOr0 TPAHCMOpPTa LIAXT M PYAHHUKOB CJIEIyeT OCYIIECTBIATL B
COOTBETCTBUH C HOPMaTMBHBIMHU TpeboBanusmu “OO6mIECOIO3HBIX HOPM TE€XHOJOTHYECKOro
NPOEKTUPOBaHUs TpAHCIIOpTa Ha MOBEpXHOCTH TropHeIx npeanpustuit” OHTII 4-86 wu
nonoxenusmu Hactosmnx HTIT (paspen 12).

Bri6op BrHa TEXHOJIOIHUECKOrO TpaHCNOPTa HEOOXO0AUMO BBINIONHATD ITyTeM TEXHHUKO-
3KOHOMMYECKOTO CPaBHEHMsI BapHaHTOB, METOAOJIOTHA KOTOporo usjoxena B “Hopmax
TEXHOJIOTHYECKOI0 NPOEKTHPOBAHUSA TOPHOAOOBIBAIOIIMX MNPEANPHATHH METAIIYPrUd ¢
OTKPBITBIM cNIOCOOOM pa3paboTku”.

Kpome 3T0Tr0, B IpOeKTE CclieayeT npeaycMaTpuBaTh TPaHCIOPT A BHYTPHPYAHHYHBIX
XO3SHCTBEHHBIX M MACCaAXXUPCKUX IEPEBO30K, a TakXKe MapK CHEeUMallHH IS JOPOHKHO-

JKCNIyaTalinOHHBIX pa60T.
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10. TETUDIOCHABXEHHWE

10.1. O6man yacre

CHucrema TeruiocHaOXeHHs: TOPHOAOOBIBAIOIIETO TPEANPUSTHS NPEACTaBiseT coboi
KOMIIJIEKC TEXHHYECKHU CIIOKHBIX OOBEKTOB M COOPYXKEHHUH, KOTOPhIE MOTYT OBITH pa3feNieHb!
Ha C/IeIyIOUIE€ OCHOBHBIE I'PYIIBL:

ucrounuky temna (Tl mnn npoMbIIIEHHO-OTONUTENBHBIE KOTENBHBIE),

TEIUIONPOBOJABI, II0  KOTOPBHIM  OCYLUECTBNISETCS  TPaHCNOPT  TETUIOHOCHTEJIEH
(MarucTpaNbHBIE W paclpeleNTeSIbHbIE TEMJIOBBIE CETH, & TaKXKe CHelHalIbHbIe YCTaHOBKH
Ha TEIJIOBBIX CETSX);

notTpeGUTENN Tema.

B nanHoM paszene paccMaTpuBaeTcs METOAMKA IIPOCKTHPOBAHUS OOBEKTOB MEPBLIX
JIByX TpyHIL.

IIpn pa3paboTke NPOEKTOB CHUCTEM TEIJIOCHAOXKEHUS HEOOXOAMMO HCXOOUTH U3
INIaBHBIX HAmNpaBICHMH pa3sBUTHUS TEIJIODHEPreTHKH, oOecleunBalolMX IOBBIIIEHHE
3(PEKTUBHOCTH HCIOJIb3OBAHHMS TOIMJIMBHO-IHEPTETUYECKHX PECYpPCOB NPH MHUHHMAIBHBIX
KanUTaJIOBIOKEHHUIX M 9KCIIIyaTallUOHHBIX PACX0JI0B, 8 HMEHHO:

KOHILICHTpallisl TEIUIOBBIX Harpy3oK H LEHTpalu3alds IpOM3BOACTBA M OTIyCKa
TEIUIOBOM SHEPTHH,

pa3BUTHE TEIUIOQHKAUMH ¢ YBEJIHYEHHEM BBIPAOOTKH 3M€KTPO3HEPTUH Ha TEIJIOBOM
norpeblIeHNH;

YKPYIIHEHHE HCTOYHHUKOB TelJa M €JUHUYHOH MOIIHOCTH YCTaHaBIMBAaEMBIX B HHX
arperaros;

nepexoJ Ha Oojiee  BBICOKHE IMapaMeTpbl BBICOKOTEMIIEpaTypHOH BOAbI B
MarucCTpajbHBIX TEILIOBBIX CETAX;

MOJIHOE HCIIOIb30BaHHE BTOPUYHBIX TOMJIHBO-3HEPTHTHUYECKHUX PECYPCOB.
10.2. Texuuko-3xoHOMHYECKOEe 000CHOBaHHE
[Tpu pa3paboTke 0OOCHOBBHIBAIOUIMX MATEPHAIOB K CXEME pa3BHUTHS TOPHOPYIHOIO

NpCaAnpHATHS OOJDKHa OBITh COCTaBJICHA, COrjacoBaHa H YTBCPXKICHA B YCTAHOBIICHHOM

nopsake “CxeMbl TENJIOCHAOXEHHs pailoHa”.
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Kpyr BompocoB, KOTOpble NOJJIEKAT PacCMOTPEHHIO B ODOCHOBAHHMIO B 3TOH pabore,
onpenened IMonoxenneM, yreepxaeHHbIM noctasosienveM Iocrmana CCCP  u Toccrpos
CCCP ot 22 mas 1974 . Ne 71/107.

Ecnu BeqH4HMHA pacueTHOH TENIOBOH Harpy3kH OIpelie/icHa B pasMepe MeHee 100
I'kan/y, *“‘CxeMa TeriocHabkeHHs paloHA” MOXKET HE COCTABJIATBCS, a TEXHHUUYECKUE
pellieHHs 10 CHCTeME TEIUIOCHAOXEHMS [NPHBOJATCA B HOSCHUTENBHOM  3alHcke
000CHOBBIBAIOIIHX MaTEpUaJIOB.

Ha »Toit cTamuu JOMKHB! OBITh TaKXKe pa3zpaboTaHbl BONPOCHl CPOKOB CTPOUTENHCTBA H
OYEePEJHOCTH BBOAA B OKCIUTyaTALMIO MOIHOCTEH.

Ocoboe BHUMaHHE ClAeOYET YAEIUTh IOJHOTE M TOYHOCTH OINpelesICHHs] pacueTHOU
TENJIOBOM Harpy3ku (¢ pa3OuBKOM NO BHIOaM TEIUIOHOCUTENEH), peXHMOB U YpOBHEH
TennonorpebeHus, Tak KaK OT 3TOro, B KOHEYHOM HTOre, 3aBHCHT 3KOHOMHYHOCTH H
CTOMMOCTH TETIOTEHEPHPYIOUINX YCTAHOBOK M CHCTEMBI TEINIOCHAOXKEHHUS B LIETIOM.

EnunoBpeMeHHbIE 3aTpaThl Ha CTPOMTENLCTBO UCTOYHUKOB TEIa U TENIOBBIX CeTel
ClIieJlyeT OHpeleNaTh HIM 1O  YTBEPXKICHHBIM  YAENBbHBIM  KalHUTalOBJIOXKEHHAM,
pa3paboTaHHBIM CHELHATM3HPOBAHHBIMH NTPOEKTHBIMU OpraHU3alMsIMH, WIH 110 aHajloTaM U
TUNOBBIM NMPOEKTaM, UMEIOIUM Hanbosee NporpecCHBHbIE MOKa3aTeNH.

B ofocHoBBIBaIOIMUX MaTepHaliax JOJDKHBI OBITh NpencTaBleHbl NPEMIOKEHHsT O BUJIE
CXXHTaeMOro TOTJIMBA U NIpeAnoiaraeMelil 00beM ero notpebneHus.

ObocHoBaHne o00BeMa NOTPeONCHHs TOIIMBA BBINOJHACTCS Ha CTaAuM IMIPOEKTa
(pabouero npoexTa).

[Ipu BHIOOpE TOrO HJIM HHOIO BUIA TOIUIMBA CIENYET OPUEHTHUPOBATHCHA, B IEPBYIO
ouepenib, Ha UCIIOJIb30BAHHE MECTHOrO TOILIMBA, HE TpeDyloilero JNaTbHUX IEPeBO30K, U Ha
Hanuyue CBOOOIHBIX TOIUIMBHBIX pe3epBoB. Ecnu B paccmarpuBaeMoM paiioHe MeCTHOe
TONJIMBO OTCYTCTBYET B HEOOXOJAMMBIX KOMHYECTBAX WM ero AoObprda o0XOIUTCSA A0pOro u
CBs3aHa ¢ OONBIIMMHM KalMTAIOBJIOXKEHHSMH, TO BONPOC O BLIOOpPE BHJAA TOMJIMBA IOJKEH

pemarbCa MyTEM TEXHUKO-IKOHOMHAYCCKHX PACIETOB.
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10.3. CocTaBjieH1Ie IPOEKTA

10.3.1. Mcxonnble nauHbIe A8 IPOEKTHPOBAHHS ¥ OCHOBHEIE BOIIPOCHI,

peuiaeMbIC B pa3aciie

OcHoBaHHEM [JIA BBIMONHEHHS MPOEKTa CTPOUTENLCTBA HOBOrO HIIH pPaCUIMPEHHs
(PEeKOHCTPYKIIUH) CYLIECTBYIONIETO TOPHOPYAHOTO npeanpusTus o pasaeny
TENJIOCHA0XKEHUS SABJISIOTCS:

yTBepxcHHas “CxeMa TerocHabxeHus paiioHa’™ WM cXeMa pa3BUTHS TPEIIPUSTHS;

YTBEPXKAEHHOE 3aJaHHE Ha MPOECKTHUPOBAHUE, COCTABJICHHOE 3aKa34HKOM COBMECTHO C
MPOEKTHOH OpraHu3alvedl M COTJaCOBAHHOE C 3aMHTEPECOBAHHBIMM MMHHUCTEPCTBAMH H
BE€IOMCTBAaMU B YCTAaHOBJICHHOM MOpSIKe.

B o>TOoM 3agaHMu  jJomkHA  OBITH  NOATBEPXKIEHa  TEXHHKO-3KOHOMHYECKas
1es1eco00pa3sHOCTh CTPOUTEIIBCTBA, ONIpeIeNieHa pacueTHasl TENJoBas Harpyska (c pa3GHBKOH
N0 BHJAaM TEIUIOHOCHTENEH) W HamMeueHa KOONepalMsi MO BCIIOMOraTelbHBIM Cilyx0aM H
XO034HiCTBaM, BKIIIOYasl HH)XEHEPHBIE CETHU U KOMMYHMKAIIUH.

Jlo nauana pa3paboTKy NpPOeKTa AOJKHBI OBITh IOJYYEHBI H COOpaHbl BCE HCXOIHBIE
JlaHHble, HeoOXOoMUMBIE Ui NpoekTHpoBanus. Ilo remnomexaHHYecKoW YacTH CHCTEM
TEIUIOCHA0KEHH S K TAKOBBIM OTHOCATCA:

JInst ICTOYHHUKOB TeMa:

TEIUIOBBIC HArpy3KH O NMOTPeOUTENIAM TEIJia ¢ YKa3aHHEM BHIOB TEMJIOHOCHUTENEH H UX
napaMeTpoB, a TakXe Ha3HA4YEHHS HCNONb30BaHUS (TEXHOJIOrMYECKHE HYXIbI, OTOIIEHHS,
BEHTHJISIUHS U ropsiyee BOJOCHAOXeHHE);,

roI0BBI€ PacX0/Ibl TEIlJIa MPOH3BOACTBEHHBIMH NOTPEOUTENSAMH;

BbIOpaHHass cXeMa TEIUIOBbIX ceTel (OTKpbiTas MM 3aKpblTas) H [OpHHATHIA
TeMIepaTypHbIit rpaduk;

NbE30METPUYECKHI rpadHK TEIIOBBIX CETEMH;

CX€eMa TEIIOBBIX BBIBOJIOB, HX IHAaMETPbl H KOJIHYECTBO;

KOJIHYECTBO BO3BPALLAEMOI0 KOHJEHCAaTa OT OTHENbHBIX MOTpeOUTeNnel mnapa, €ro
TeMIepaTypa ¥ BO3MOXHOE 3arps3HEHHE;

HCTOYHUKH BOJOCHAOMXEHHS MU MOINHUTKH MApOBBIX KOTJIOB (BOCMOJHEHHS MOTEph

napa U KOHJEHcara) ¥ TerIoBoH ceTH (ropsuee BOZOCHaOMEHHE U YTEUKH);
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NONHBIA XUMUYECKHH aHaIU3 BOJbI, MOCTYNAOIEH HAa BOJOMOATOTOBKY (4715 OTKPBITOH
CX€MbI TEIIOBLIX CeTel BOIbl JOJKHBI YIOBIETBOPATL TPEeOOBAHMSM, NPEIbSABISEMBIM K
BOJIE MHTHEBOI0 KAYECTBA);

JIaBRJIEHHE B MOJABOAALIHX BOJOBOJAX;

coco® W pexuMm JOCTaBKM TOIUIMBAa Ha IMIPOMIUIOMIAAKY, BECOBas HOpMa
JKENE3HOMOPOXKHBIX MaplIPyTOB, XapaKTEepUCTHKAa KYyCKOBAaTOCTH TBEPAOro TOIUIUBA,
HEeOOXOMUMOCTh COOPYXXEHMsS CKJIaNOB JUIHTEIBHOIO INONb30BaHHUS, (GHU3MKO-XHMHYECKUH
COCTaB TOIIUBA U €r0 MECTOPOXKIAECHHS;

BO3MOXHOCTb WCNOJIb30BaHUS 1IJIAKA U 3011kl B COCTABE CMECH MaTepHana i 3aKladku
BbIpabOTAHHOIO NPOCTPAHCTBA UJIH Ha NPEANPUATUIX CTpOiiMaTepHAIOB;

OpraHH3anusi PpeMOHTHBIX pabor (oOvem paboT, mHOANEKALMX BHINOJHEHHIO
HEIMOCPEACTBEHHO HA NPOEKTHPYEMOM MIPEATIPHATHH );

0co0bIe YyCIIOBUS.

B ciy4yae paciumpeHuss ¥ peKOHCTPYKIHH JNEHCTBYIOIIMX UCTOYHHKOB TEIUIa, [IOMHUMO
MEePEYNCIICHHBIX JaHHBIX, JAOJDKHBI OBITh MOJYYEHbl XapaKTEPUCTHKH YCTaHOBJIEHHOIO
000pyloBaHMsA, €ro 3KCILTyaTallMOHHBIE MOKa3aTeln M akThl 0OC/IeIOBaHUS TEXHHUUECKOIO
COCTOSIHHA, DANaHCOBYIO MJIH OCTATOYHYIO CTOMMOCTh M HCIIOJHHTEJLHBIE YePTEXKH BO BCEX
YJacTaX.

Jlnsa TennoBeIX ceTei:

CBEIEHHA O CYWECTBYIOIIMX M BHOBb NPOEKTUPYEMBIX MCTOYHUKAxX Temjda H
XapaKTEpPUCTHKA UX OCHOBHOTO 000Opy0BaHus;

CIIMCOK CYLIECTBYIOLUMX H BHOBb NMPOEKTHPYEMBIX NMOTpeOUTENEH Tema ¢ yKa3aHHeM
MaKCHMaJIbHbIX €0 pacXO[0B (Ha TEXHOJIOTMYECKHE HYXAbl, OTOIJIEHHE, BEHTHUJIALHIO H
ropsuyee BOJOCHAOXXEHHE), BHIOB TEIUIOHOCUTENEH W HX IapaMeTpoB, KOJIHYECTBA M
TeMIlepaTyphl BO3BPALIAEMOr0 KOHAEHCATA, BLICOTH OTAINIMBAEMbIX 3[@HUIH, pacnionaraeMblx
HaIopoOB Ha BBOAAX W MECTONOJIOXKEHUH NOCIENHUX;

CHTYallHOHHBIA IUIaH pailoHAa 3aCTPOMKHM H TIeHEepalbHbIH IIJJaH IPOEKTHPYEMOTO
npeanpusatua B Mactitabe 1:2000 umu 1:5000 ¢ naHecenweM IOA3EMHBIX M HAI3E€MHBIX
KOMMYHHKALUWH, aBTOMOOMJIBHBIX JOPOT M KEJIEe3HOAOPOXHBIX  MyTel, JIHHHUH
3NEKTpoIepeaay, Bcex 00BEKTOB M COOPYXKEHHUH, BKIIOYas HCTOYHHKH TEIIa,

KpaTKoe ONUcaHHue TonorpadHyecKHMX M THAPOJIOTHYECKHX YCIOBHM MO HaMedyaeMoi
Tpacce TenJa0NPOBOJIOB;

MECTa BO3MOXXHOro cObpoca JpeHaked M chyckaeMbiX M3 TpyOOIpOBOAOB BOIX B

€CTCCTBCHHLBIC OBparv, BOAOEMEI U CHCTECMY KaHaJIM3alUH.
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IIpy mpoekTHPOBaHHMHU paciMpeHUst ¥ PEKOHCTPYKIMH AEHCTBYIOUMX TEIUIOBBIX ceTei
B JIOTIOJIHEHUE K YKa3aHHBIM JaHHEIM HEOOXOAUMO MONTyYHTh MAaTePHANHBI 110 CYLIECTBYIOLIEH
CHUCTEMEC TEIJIOCHAO0XKEHHUA, B KOTOPHIX JOJDKHBI OBITH OTpaK€Hbl OOLIHE CBEACHHA H
KOHCTPYKTHBHBIE XapaKTEPUCTHMKKM (BHIBl M [apaMeTpbl TEIJIOHOCUTENIEH, AHaMETpPBI
TpyOONpOBONOB H THIIBl YCTAaHOBJECHHOW apMaTyphl, HajJW4yHe CIIEUHATbHBIX YCTPOHCTB MO
TPacce TEMIONPOBOAOB, CNOCOOR KOMIIEHCALMU TEIJIOBLIX YIUIMHEHUM M MPOKJIAIKH,
OCHOBHBIE TETUIOM3OJALMOHHBIE H CTPOUTENIbHbIE KOHCTPYKLUMH, a TAaKXe TMPUHATHIH
TENJIOBOH  pEXHUM,  pe3yjbTarhl T[HJPABIMYECKUX  HUCOBITAHUH,  HCIONHUTENbHBIH
NbEe30METPUUECKMii rpaduk U AedexTHas BeJOMOCTb.

IIpoext mo paszeny TemnocHaOXEHHS JO/DKEH COCTOATH U3 NMOSCHUTENBHON 3allMCKH,
rpaduyecKux MaTepHaloB, clienudukauuii ¥ BegoMocTedl Ha 00OpynOBaHHE, M3AEIHS U
OCHOBHBIE MaTepHaJibl, HEOOXOUMBIX COTTIACORAHMIA.

[ToscuuTenbHas 3anucka o TErIOMEXaHHYECKONH YacTH BKIIIOYAET CIIEAYIOLIME [1aBbl:

Ilo ucrounukam Tenna:

TEIJIOBBIE HaIPY3KH,

TOILJIUBO,

BBIOOpP OCHOBHOTO 000pyROBaHH4,

OanaHcel napa v BOIbI,

TEIJIOBasl CXeMa,

BCIioMorarejapHoe o0opynoBaHHe,

TOMJIMBHOE XO35HCTBO H CHCTEMa 1IJIAKO30J10Y JaJICHU,

BOJIONIOATOTOBKA,

OYHCTKa ABIMOBBIX I'a30B M BHIOOp ABIMOBOH TpYOBI,

KOMIIOHOBKa 060py10BaHms,

MeXaHu3alMs PEMOHTHBIX pabor,

TepMOu30JsA1Us 000pyaoBanus 1 TpyOONIpPOBOIOB,

cooOpaxceHUs N0 OPraHU3alyu SKCIUlyaTallHH U TEXHUKO-3KOHOMUYECKHE TIOKa3aTeNu.

ITo TennoBeIM ceTAM:

TEMJIOBbIE HATPY3KH H HX TOKPHITHE;

CHCTEMA TEIUIOBBIX CETEH U TpacChl TEILIONPOBOAOB;

TEIUIOBOM ¥ TMIAPABIMYECKU PeXUM TEIIOBBIX CETEH;

OCHOBHbBIE KOHCTPYKIHH H ClielHaTbHbIC YCTPORCTBA,

TEpMOU30NALHsA 000py/I0BaHHs 1 TPyOOIPOBOIOB;

coo6pa>1<e}mﬂ [0 OpPraHH3anuy 3KCIjyaTallid H TEXHUKO-DKOHOMHUECKHUE NMOKA3aTeIIN.
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[Ipy pacliMpeHHH H PEKOHCTPYKUMH JAEHCTBYIOLMX MNPEANPHATHH IOACHUTENbHAS
3anucKa JOnoaHgeTcs rnapoi “Onucanue cymecTBYIOMENH CHCTEMBI TEMJIOCHAOXKEHUS .

['paduueckuit mMatepuan 1o TEIIOMEXAHUYECKOH YacTH BKIIIOYAET KOMIIOHOBOYHBIE
YEepTE)XH M pa3BEpHYTbIE CXeMbl N0 MCTOYHHKAM TEIUIA, IUIaHBI Tpacc TEIUIOBBIX CETed M
pacyeTHble CXeMbl TPYOONPOBOJOB C CEUEHUSAMH DPACHONOXEHHA TPyD, Nbe30MeTpHUYECKHE
rpa¢puku (A1 OCHOBHBIX MarucTpajieii W OTBETBJIEHMH) M JIpyrue y3JOBblE YEpPTEXKH,
HE0OXOMUMOCThL KOTOPBIX OYIeT BLISIB/IEHA B MPOLIECCE NIPOEKTUPOBAHUS.

Crnenmndukanuy 1 BeIOMOCTH Ha 000py70BaHHE ClIENYET COCTABNATh B COOTBETCTBHH C
tpeboanusmu CHull 1.02.01-85.

Bo BpeMs BBINONHEHHS NPOEKTa IOJDKHBI OBITH COCTABJEHBI ODOCHOBaHHS OOBeMa
notpebrieHUs TOMJIMBA.

Kpome TOro, moskHbl 6BITH HpOBEIEHB! HEOOXOIMMBbIE COIJIACOBAHMS C OpraHaMu
["ocynapcTBeHHOTO Hazi30pa U 3aHHTEPECOBAHHBIMH OPTaHU3aLUSIMHU.

Bce cornacoBaHust NOJDKHBI OBITH 3aKOHYEHBl OO 3aBEPUICHUS TNPOCKTUPOBAHUSA H

nepenayn 0pOpMIIEHHBIX MaTepHAJIOB Ha 9KCIIEPTH3Y.

10.4. Pa6ounii npoekr

[Ipn BeIMOSHEHHH paboyero ITPOEKTa HCXOJHbIE JaHHBIE, HeoOXoauMble s
NIPOSKTUPOBAHUS, IOJDKHBI TIpHHMMATHCA TAaKUMHM Xe M0 o0beMy M NOJHOTE, KaK U IIpH
pa3paboTKe MpOeKTa.

Kpome Toro, 3aka3uuk 06s3aH mepenarh NPOEKTHOH OpraHu3allMi JOKYMEHTAIUIO IO
3aKa3bIBa€MOMY HM OOOpYIOBaHHIO MHIMBHIYAJIBHOTO H3TOTOBIIEHHS, KOTOpoe OyneT
YCTaHOBJICHO Ha IIPOEKTHPYEMOM O0OBEKTE, a TaKXKe YyKa3zaTh IUIAHUPYEMBIE CPOKH €ro
MOCTaBKH.

Jlns Gonee NpaBUWIBHOTO Y4€Ta YCJIOBMH JKCIUTyaTallMd SHEPreTHYECKOH YCTAaHOBKH,
B3aHMOCBA3H €€ OTACIbHBIX arperaToB M MEXaHH3MOB COrjacoBaHue M OdopMICHHE Ha
3aBOJIC-U3TOTOBUTENE TEXHUYECKMX YCIOBHH Ha TOCTaBKY 0O0OpYIOBaHUA JOJDKHO
IIPOBOAMTLCS C Y4aCTHEM MpeacTaBUTENEH IPOEKTHOM OpraHu3aluH,

IInanpl Tpacc TEMIOBLIX CeTeH Ha 3TOH CTaJHWU MPOEKTHPOBAHUS COCTABSIOTCS, Kak
npasuwio, B macmtade 1:1000 u 1:5000 (rmo MarucTpanbHbIM M paclpeleUTeIbHBIM CEeTIM
COOTBETCTBEHHO), AJI1 YEro HEOOXOAHMO IONyYeHHME B KayeCTBE MCXOAHBIX JaHHBIX

FCHEPAJIBHOIO MlaHa IPOCKTHPYEMOIr0O HNPEANIPUATHA B TaKOM XK€ Macmirade. MaTepHaJ'Ibl
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HH)XCHEPHO-T€0JE3NYECKHUX U FHAPOre0JIOTHUYECKHX U3BICKAHH BBIAAIOTCS B YCTAHOBJIIEHHOM
nopsxe.

Ilpu BoO3MOXHOCTM oObecrmeueHHs] TEIUIOM HOBBIX OOBEKTOB M COOPY)KEHHH OT
JEHCTBYIOIIMX B pailOHE CTPOWTEIHCTBA MCTOYHHUKOB TeIia U TEIJIOBBIX ceTeH JI0 Havana
NPOEKTHPOBAHMS MOJDKHBI OBITH IOJyYeHbl pa3pelleHHss M TEXHUYECKHE YCJIOBHS Ha
NPHUCOEIMHEHHNE OT 3HeprocHabkalole opraiu3alui.

I'paduueckas 4acTh BBIHIOMHAETCS B BUAe paboumx uyepTeked. HMEOLIUX CTEeNeHb
TOYHOCTH H JeTaJM3alUH, JOCTAaTOYHYIO IS KauyeCTBEHHOIO INPOM3BOACTBA CTPOHMTEIBHO-
MOHT@XHBIX pabOT B CpOKHM, 00€CHEYMBAIOIIUE CBOCBPEMEHHbIE BBOJ B JKCILIyaTaLMIO
MIPOEKTHPYEMOro 0ObeKTa.

O61BeM BLI,HaBaCMOﬁ 3aKa3vyuky TeXHHUYECKOH OOKYMECHTAHH, B TOM HHCJIE IO
cneuMdukanusM Ha o0opynoBaHHEe, C TNPUIOXKEHHIMH W CMETaMH, Olpeaesercs
HOMEHKNaTtypoil y3710B paboyMx ueprexXeil HCTOYHHMKOB TeIUla U TEIUIOBBIX CeTeH WM
COCTAaBOM THIIOBOI'O ITPOCKTAa B ClIy4a€ €ro IpUBA3KH.

IlpuMeHnenHble B NpoeKTe CTaHAapTbl, HOPMbI, YEPTEXKH THIIOBBIX KOHCTPYKLHH
Jerasiedl, OTAENIbHBIX JJIEMEHTOB M Y3JIOB, a TaKXe BPEMEHHBIX COOpPYXEHHH B 00BeEM
BBIJIaBAEMOH 3aKa3UMKY TEXHHYECKOH JOKYMEHTALMH HE BXOJAST U MOTYT OBITh OTIIPABJIEHBI
Ha CTPOUTEIBHYIO IJIOLAAKY 10 JOMOJIHUTENIEHOMY 3a1pocy.

JleTapoBOYHbBIE YePTEXH METANIMYECKHX KOHCTPYKIHUH U HeCTaHAapTH3HPOBAHHOIO
obopynoBaHHs pa3pabaThiBalOTCA OpraHM3alUsIMH, OCYIIECTBISIOIIUMHE CTPOUTENIBHO-
MOHTaXHbIe paboThl, MO0 IPOEKTHON OpraHM3auyeil no oTAENbHOMY JOTroBOpY. Takxke mno
OTIENBHOMY JOTOBOpY otopmisteTcs pa3paboTKa KOMIOHOBOYHBIX Ye€pTEkeH KOTENBHBIX
arperaToB M KOTEJILHO-BCIIOMOIaTeabHOTO 000py10BaHUs (MbUIEra3oBO3AyXONPOBOAOB) K
HHM.

Ilpu BBIMOTHEHUH MOHTAXXHO-COOPOYHBIX YepTexXel TEXHOJOrHYeCKUX TpyOoIlpoOBOIOB
HCTOYHMKOB TeJla, KaK MPaBHIIO, HEOOXOAUMO HCXOJHUTH M3 YCIOBHS HX 3aBOJCKOIO

U3TrOTOBJICHHUA U OJIOYHOM MMOCTaBKH HE3aBHUCHMO OT JaBJIEHHs TENJIOHOCHTENeH.
10.5. TlepeveHb OCHOBHBIX HOPMATHBHBIX MAaTePHAJIOB
IlepeueHs OCHOBHBIX HOPMATHBHBIX MaTepHasnoB, KOTOPBIMH HAIUJIEXKHT TOJB30BAThCA

NpH paspaGoTKe MPOEKTOB TMPOMBILIIEHHO-OTONUTENBHBIX KOTENBHBIX U TEIUIOBBIX CETEH,

npuseneH B Tabn. 10.1.
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Tabnuua 10.1

Hepeqeﬂb HOPMATHBHBLIX T0OKYMEHTOB

No HaumeHOBaHME NOKYMeHTa Csenenus 06 yTBEpXACHHH

I JIOKYMEHTa

1 2 3

1 CHull 1.02.01-85 Huctpykums o cocrase, ['occtpoit CCCP, 1985T. ¢
nopsjke pa3pabOTKH, COTJIaCOBAHHUHU H YTOYHEHHSAMH H U3MEHEHHUSIMH
YTBEPXKIACHHSA NPOEKTHO-CMETHOH NOKYMEHTa- 1986, 1987 u 1988 r. 1.
[IMH HA CTPOMTENBCTBO NPEATNIPUATUIH, 3AaHUH
H COOPYXEHHH

2 CHull I1-35-76. KotenbHble yCTaHOBKH. locctpoit CCCP, 1976 .
HopMel mpoexTHpoBaHUs ¢ n3meHeHnueM 1977 r.

3 CHull 2.04.07-86. I'occtpoit CCCP, 1986 r.
Tennossle ceTn

4 CHull 2.04.08-87. I'occtpoit CCCP, 1987 r.
["a3ocHabxenue

5 CHull 2.04.14-88. Tennosas u3onsauus I'occtpoit CCCP, 1988 r.
oGopynoBanus 1 TpyOONIPOBOIOB

6 ITpaBuna ycrpoitcTBa 1 6€30MacHOCTH 3KCILTY- I'ocroprexnamzop CCCP, 1988 .
aTalli{ NapoBbIX U BOJOTPEHHBIX KOTIIOB

7 [IpaBuna ycrpoiicTBa u 6e30nacHoOM IKCITya- ['ocroprexnanzop CCCP, 1987 r.
TalldH COCYAOB, paboTalolUX MO JaBIeHHEM

8 [IpaBuia 6€30MaCHOCTH B ra30BOM XO034iCTBE I'ocroprexnamsop CCCP, 1979 .

9 [IpaBuna ycrpoiicTBa u 6e30nacHoOIl KCITya- I'ocroprexnamzop CCCP, 1970 r.
TalUH TpyOONIPOBOJOB Napa U ropsdel BOJIbI

10 |IIpaBuna TexHHUECKOH IKCILTyaTallHH Munsnepro CCCP, 1976T.
3J€KTPHUYECKHX CTAHIHH U CeTei. c usMenenueM 1983 r.
W3nanue tTpunaauaroe , nepepaboTaHHOe
¥ JIOTIOJIHEHHOE

11 IIpaBusa yctpoiictBa u Ge3omacHoi ['ocroprexnanzop CCCP, 1969 .
3KCITyaTalliy IPy30NO0IbEMHBIX KDAaHOB

12 HopMbl TexHONIOrHYeckoro mpoeKTUPOBaHHUS Munsnepro CCCP, 1981 r.
TEIJIOBBIX 3NeKTpuyeckux ctaHuui BHTIIS1

13 HopwMs! pacuera 35neMeHTOB napoBbIX KoT/0B Ha |[ocroprexHamsop PCDCP, 1965 r.

IIPOYHOCTH
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14 [IpaBuna B3ppIBOONACHOCTH TOMJIMBOIIOAAY Munsnepro CCCP, 1973 1.
3NIEKTPOCTaHLIUH
15 ITpaBuna B3pbIBOOE30MIAaCHOCTH YCTAHOBOK IS Munsnepro CCCP, 1974 r.
NIPUTOTOBJIEHUS M CO)KUraHWs TOMJIMBA B
IIBIIEBUIHOM COCTOSTHIH
16 Texnuueckne TpeboBanns N0 B3pbIBOOE30Na- Munssaepro CCCP, 1974 r.
CHOCTH KOTEJILHBIX YCTAHOBOK, pabOTAIONIMX Ha
MazyTe UM NPHPOJHOM rase
17  [IIpaBusia TeXHUKH Oe30MaCHOCTH MPH IKCILTY- Munsnepro CCCP, 1983 .
aTalyH TeINIOMEXaHHYECKOT0 000pYA0BaHHS
UICKTPOCTAHIUH U TEMJIOBBIX CETEH
18 BpemenHnsle MeToAHUeCKHE YKa3aHus no Beibopy |Munsnepro CCCP, 1978 .
pacyeTHOM TeMIlepaTypbl CETEBOM BOILI B
CHUCTEMAaXx LIEHTPATM30BaHHOTO TEIIOCHA0KEHHUS
19 | Meronuka onpeeneHUs BAIOBbIX BbIOPOCOB Munanepro CCCP, 1983 r.
BpEAHBIX BELIECTB B aTMOC(EPY OT KOTJIOB
TEIIOBBIX Anekrpoctanuuid MT 34-70-010-83
20 MeTtonuka pacyeTHOro onpeneneHus Munsnepro CCCP, 1987 r.
BEIOpOcOB OeH3(a)nupeHa B atMochepy
OT KOTJIOB TETJIOBHIX 3JIEKTPOCTAHLHH
PTM BTHU 02.003-88
21 Pacyer BmIOpocoB 3arpssHsiomx BeuwecTB npH |M3gan ['ockomruapomeToM B
C)XUTaHHH TOILUTHBA B KOTJIaX IPOH3BOIM- coctase “COOpHHKa METOAUK
TeNbHOCTHIO J0 30 T/4 10 pacyeTy BLIOPOCOB B aTMO-
chepy 3arpa3HAIOLINX BEIIECTB
pa3iM4HbIMH NIPOH3BOJACTBAMH”,
1986 r.
22 BpeMennas uHCTpyKUHS O COCTABE H I'TIN CanTtexnpoekT I occTpos

o(pOPMJIEHHH TEXHOJIOTHYECKHUX pabodux

yepTexxed koTenpHbIX ycTanoBok TMH 01-81

CCCP. 1981 r. ¢ usMeHeuneM

1984 r.
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11. TIPOMBILIIJIEHHASL CAHUTAPUA

11.1. BogocHabxeHHe H KaHAJIH3AHA

11.1.1. TexHUKO-3KOHOMHUYECKOE 000CHOBaHHE

Ha ocxHoBaHMM 3afaHuii TEXHONOTMYECKUX OTAENOB W LITATHOTO pacluCcaHus B
cootBetcTBUM co CHull ompenensiercst noTpebHOCTE NMpeANpUATHA B BOAE Ha ITUTHEBBIE U
HMPON3BOACTBEHHBIC HYXIbI, KOJTHYECTBO OBITOBBIX U NPOHU3BOACTBEHHBIX CTOYHBIX BOJ IO
odepeNisiM CTPOUTEIILCTBA.

Ilpn pacliMpeHUH H pPEKOHCTPYKIMM JEHCTBYIOMIETO MNPEANPUSITHS YUYUThIBACTCS
bakTHUecKoe BoIONOTpeOiieHe U BOIOOTBEACHHE, CYNIECTBYIOIIHE COOPYKEHHSA U CETH.

B cooTBeTCTBUM ¢ NOMUTHKOH pecypcocOepesxeHHs INaBHBIM HanpaBl€HUEM B BOJHOM
XO3SHCTBe SABJSAETCS JKOHOMHOE M pallMOHANBHOE HCMOJB30BAHUE BOJHBIX PECYpPCOB H
oxpaHe 6acCeiHOB peK, 03ep H APYrUX UCTOUHUKOB OT 3arps3HEHUS U HCTOILECHHUS.

PaccMarpuBaeTcsi BO3MOXHOCTh MaKCHUMATBLHOTO HCIOJI30BAHMS IHMAXTHBIX BOJ, BOJ
OCYIIIEHHS Kapbepa U MOOYMCTHBIX OBITOBBIX CTOYHBIX BOJ Ha NMPOU3BOJCTBEHHBIE HYXKIbI
NpeanpUATHS.

[Ipy 3TOM B MCXOOHBIX MaTepHaNiax sl MPOEKTHPOBAHUS JAOJDKHbBI OBITH MPEACTABIEHBI
yTBEP)KJACHHBIE 3alachl M Ka4eCTBO IIAXTHHIX BOJI.

Hcnonb3oBaHue NOOYMINEHHBIX OBITOBBIX CTOYHBIX BOJA Ha NMPOH3BOJICTBEHHbBIE HYXIIBI
paspeiaercss NpPH OTCYTCTBHM KOHTaKTa TPYIAIIMXCS € BOJOM MWJIM TIpd  YCIIOBHH
cornacosanusg ¢ COC.

Ha ocHoBaHUM NaHHBIX O MOJ3EMHBIX M MOBEPXHOCTHBIX BOJOMCTOYHHMKAX paiioHa B
COOTBETCTBUM € JaHHBIMH BOJONOTPEOJICHUS NMPOU3BOAMTCA BbIOOp HauOoOJee HANCKHBIX H
SKOHOMMUECKH 11€J1€CO00pa3HbIX UCTOYHHUKOB BOJIOCHA0KEHH.

Ha ocHoBanum rugponoru4ecKux M rHporeoNornuYecKux NaHHBIX, KapTorpaduiyecKux
MaTEpHAJIOB M T€HEPAIBHOIO IJIaHAa PELIAcTCsl CX€Ma BHEIIOLIAJ0YHOr0 BOJAOCHAOXKEHHUS U
KaHaJIM3al1H, ONPeAEIsSOTCS TUITBl U KOJIMYECTBO COOPYKEHMIA.

Ha rtepputopun npoMmruiolagky INpelycMaTpHBaeTcs OPraHM3OBaHHBIN  OTBO.
NOBEPXHOCTHBIX CTOYHBIX BOJ C BOAOOTBEACHUEM HauboJiee 3arpA3HEHHOHN YacTH JOXKAECBBIX
M TaJlbIX BOJ Ha OYHCTKY.

CreneHb OYHUCTKH CTOYHBIX BOJ OINpeleNsercs pacyeToM Ha CMELIEHHE ¢ BOJOM

BOJOCMA B COOTBETCTBHH C “CaHI/ITapHBIMH NpaBHJIaMH H HOpMaMH OXpaHbl [IOBEPXHOCTHBIX



237

BOX OT 3arpasHedus” Ne 4630-88, a npu MCNOJIBL30BAHMM HA MPOH3BOACTBEHHBIE HYXIBI - B
COOTBETCTBHH C TpeOOBaHUSAMH, NpPEABSIBIASEMbIMA K KaueCTBY BOIbI IPOHU3BOJICTBOM.
OrnpenenseTcs YHCIEHHOCTD LieXa BOAOCHA0XKEHHS 1 KaHAIn3aLHiH.

KpaTtkas noschuTenbHas sanmucka JNOJDKHA CONEPXKATH OMUCAHHWE MPHHUIHIHAIBLHBIX
pelIeHUH 10 BHEIUIOIAZAOYHOMY BOAOCHAOXKEHHIO W KaHANU3aUHMM, B TPOEKTE ClIeayeT
IIPUBECTH:

TabauIkl BOAONOTpeOIeH)s ¥ BOJIOOTBEIEHHS;

BOJIOXO3AMCTBEHHBIN GanaHc;

CHTYaLlMOHHBIA IUIaH C pa3MelllEeHHEM COOpYXeHHH BoaocHabXKeHUs U KaHAIM3alHUH.

[Ipy oTcyTCTBMM Yy 3aKa3umKa paspelieHHs Ha ClHelHajibHOEe BOJIOHCIIONb30BAHUE
MuHBOIX032a Ha cTaguy aKTa BhIOGOpa IUIOIANOK 3aKa3YUK MOJydaeT pa3pelieHue Ha CTaJauH
T30, cornacosas npoekT npeasapurensHo ¢ COC u LIYPOH.

Marepuansl 171 cornacoBaHis MOTyT OBITh MOATOTOBJIEHBI NPOEKTHOH opraHu3anuei

10 OTACIIBHOMY NOrOBOPY € 3aKa34HUKOM.

11.1.2. I1poexT (pabouuii MpoexT)

[Ipu pa3paboTke NpoeKTa Ha OCHOBAHHMM HMCXOJIHBIX JAaHHBIX MO BOJOCHAOXEHHIO M
KaHaJIM3alHUU OTpeAesioTCs PacXoAbl MHTHEBOH, MPOHU3BOJACTBEHHON KM 00OpOTHOMH BOABI,
KOJTHYECTBO OBITOBBIX M TPOM3BOJACTBEHHBIX CTOYHBIX BOJ, MOAJIEXKALIUX OUHUCTKE,
OTBEIEHHIO M TIOBTOPHOMY HCIIOJIb30BaHUIO. B mnoaszeMuble BbIpaOOTKH cileyeT NOJAaBaTh
BOJY MMUTHEBOIO KAYECTBA.

ITo cornacopanuio ¢ COC nomyckaercs HCIONB30BaHHE 00€33apak€HHOH IIaXTHOH
BOJBL.

Ins  cuabxeHuss TOpHOpaOOYMX Tra3UpOBaHHON INUTHBEBOH  BOJOH  CledyeT
npoekTHpoBaTh B cocTaBe ADBK nuTheBble cTaHIMM B COCTaBe TMOMEINEHHS Ul
IIPUTOTOBJIEHHUS ra3UMPOBAHHOM BOJBI NI Yasi, IOMELIEHHS XpaHeHUs Gasr, MoHku dusr.

[Tpu ouepenHOCTH CTPOMTEIHCTBA BBIACIAIOTCS PacXoAbl Ha NMYCKOBOH KOMIUJIEKC H
odepe CTPOUTENHCTBA.

OnpenensiroTcss pacxoAbl BOAB Ha NPOTHBOIOXXAPHBIE HYXX/bl, KOJIMYECTBO M10XKAPOB,
HX MPOJCJDKUTENBHOCTD.

[lokpeiTHe 1OTPeOHOCTEH B XO3AHCTBEHHO-NHMTHEBOM H IPOM3BOACTBEHHOH BOJE
JIOJIDKHO OCYIIECTBIIATHCS OT CIEAYIOLUUX HCTOYHUKOB:

NoA3CMHBIC BOJEI,
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TOBEPXHOCTHBIE BOJBI;

LIaXTHbIE BOIB!I U BOJBI OCYIUEHUS Kaphepa,

JIOOYHILEHHbIE MPOM3BOACTBEHHbIE H OBITOBBIE CTOYHBIE BOABLI MPHU OTCYTCTBHH
KOHTAaKTa TPYAALLHXCS C BOAOH.

Jlns yMeHbIIEHHs BOJIBI M3 HCTOYHMKA M 3alUMThl UX OT 3arpsS3HEHHUH CTOYHBIMH
BOJaMH CllelyeT pelycMaTpHBaTh CNeAYIOUIME MEPONIPUATHS:

MOBTOPHOE UCIIOIB30BAHUE BOJBI;

obopoTHOE BofocHabx)eHHe, GECCTOYHOE BOAOCHAOXEHHE.

Br160p HCTOYHHKOB BOOOCHA0XXEHUS ITPOM3BOAMTCH Ha OCHOBAaHWUHM THAPOJOTHYECKHX,
THAPOTEOJIOTHYECKUX,  TonorpaduueckuXx W CaHMTApHBIX  M3bICKaHWH.  McToyHHK
XO3stiCTBEHHO-TIUTBEBOTO BOJOCHAOXEHUS JOMKEH YAoBIeTBopATh TpeboBanusm ['OCT
17.13.03-77.  PaspabarbiBaroTcsi 30HBI CAHUTAPHOH OXpPaHBI. [Ipn pacumpenun u
PEKOHCTPYKIMU MPEANPHATHS PacCMaTPUBaeTCsd BO3MOXHOCTH PAaCIIMPEHHS CYIECTBYIOIINX
coopyxxeHui BopocHabxenus. OTka3 noJnkeH ObITh 000CHOBaH.

Hns X035IHCTBEHHO-TIMTHEBOTO BOJOCHa0XEHH JIOJKHBI MaKCUMaJIbHO
MCII0JIB30BAThLC NMOA3eMHble BOJbl. OTKa3 OT UCNOJb30BAHUS TOJ3EMHBIX BOJA JOJIKEH OBITh
obocHoBaH. Mcnonb30BaHHE NMOJ3EMHBIX BOJ AJs IPOM3BOJACTBEHHBIX liejiel JOIMycKaeTcs ¢
pazpemieHuss MUHBOAX03a.

OKCIUTyaTallMOHHBIE 3aIachl NOA3EMHBIX BOJA JOKHBI ObITh yTBepxaeHBl B K3 wnm
TK3 npm cmeTHO# ctonMocTH Bopo3abopa Beiiue 500 Teic.py6. KadecTBO BOABI HA MUTHEBbIE
HY>KJbl TOJDKHO yA0BneTBopATh TpeboBanus 'OCT 2874-82.

KayecTBO NMpoH3BOACTBEHHOI BOJIbI ONPENESAETCSH TEXHOMIOTHYECKUMH TPeOOBaHUAMM.

B cooTBeTCTBHH ¢ KaueCTBOM HUCXOZHOH BOJB! ompejenseTcs MeToq oOpaboTKH BOAB,
COCTaB OYHMCTHBIX COOPYXXEHHMH, pacyeTHele J03bl peareHToB. [Ipn odepenHocTH
CTPOUTENIbCTBA BBIAEISIOTCS COOPY)KEHUs IEPBOH ouepey, a TakXKe Ha MYCKOBOM KOMILIEKC.

OOopoTHbIE CHCTEMBI BOAOCHAOKEHHNS CNEAYST NPOSKTHPOBATE 11 3arpA3HEHHBIX BOJA
C OUHUCTHBIMH COOPY>XE€HUSMH, J/Is1 HArPEThIX YCAOBHOYHCTHIX BOJ - C OXJIATHUTEISAMH.

C umenplo NpeJOTBpAlLEHUs] COJIEBBIX OTIOXKEHWH M CHMXKEHHMS CKOPOCTH KOPPO3HH
MeTanna B CHUCTeMax OOOpOTHOro BOAOCHaOXEHHs CJEeNyeT HCIOAb30BaTh B KAuyeCTBE
pearenToB ¢ocdopconepxauine komrnoHeHTet MOMC, [IId, ODD. a Takke HOBbIE
CTabUIN3aTOPhI ¥ IUCHEPraTOpPHI.

B kauecTBe OxnaguTeNns PpPEKOMEHIYETCs [PUHUMAThL annaparbl BO3AYIIHOTO
oxjaxaeHus: 6e3 KOHTaKTa BOAbI ¢ BO3AyXoM. [10 BO3MOXHOCTH ClelyeT YTHJIM3HpOBaTh

TEIJI0O HArpeThHIX BOI.
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OnHOBpEeMEHHO ¢ BOJOCHAGXeHHEM NPEANPUITHS PELIAETCA U KaHaIu3alus.

CucTeMBl KaHaNH3aUKH, Kak PABHIIO, TPOCKTHPYIOTCA pa3ieibHBbIE.

HoxneBple U Tanbie BOApl, HanboNee 3arpsA3HEHHBIC B3BEUICHHBIMH BEUIECTBAMH H
He(TeNnpoayKTaMH, AODKHBI NOABEPraThCs JOKAILHON OUYHCTKe. [IpMEMHHKOM NOXIEBBLIX
CTOYHBIX BOJ CJIeAyeT MO BO3IMOXHOCTH NPHHUMATh XBOCTOXPAHUJIMLIE HMIH OTCTOMHHK
KapbepHBIX BO/.

ITpou3BoACTBEHHBIE, N0XAEBbIE U OBITOBBIE CTOYHBIE BOABI MOCJIE OUHUCTKH HOJIKHBI
HCHOJIb30BAThCA ans NpPOU3BOACTBEHHOTO BOJOCHAOXeHHU H OpOIlECHHA
CEJIBbCKOXO03SMCTBEHHBIX 3€MEIIb.

Joouuinennele OBITOBBIE BOABl ClEAYET HCNONB30OBaTh B KayecTBE MOAMNUTKH
060pOTHOrO BOJOCHA0XEHUS TaM, rlie HET KOHTAKTa TPYASLIMXCS ¢ BOIOH.

JUia ynaneHus u3 MoA3€MHBIX BHIpabOTOK BarOHETOK C OBITOBBIMU CTOKaMHM CJIEAYET Ha
IPOMILIOMAKAaX MPOECKTHPOBATD 3JaHHs CIMBHBIX CTAHLIMM € XJIOPaTOPHON YCTAHOBKOM.

ITpu ycioBMHM cnycka CTOYHBIX BOJI B BOJOEM CTENEeHb OYHCTKH OMNpelensercs
pacyeToM B COOTBETCTBHH ¢ “‘CaHHTapHBIMH NIPaBHIaMH H HOPMaMH OXPaHbI IIOBEPXHOCTHBIX

LA bd

BOJ OT 3arpsisHeHuii”. [IpoH3BoauTCs pacyeT Ha cMellieHWE CTOUHBIX BOJ C BOJIOH Bojoema
o I1J1C.

PanuoHanbHble CXeMbl BONOCHAOXEHHS M KaHAIM3AalUH OMNPEIEISIOTCS METOJ0M
BApUAHTOB Ha OCHOBE TEXHHMKO-3KOHOMHYECKHX PacueTOB, YUHTHIBAIOLIHX pacxoldbl BOIBI,
norpebHble Hanopbl, YAWIEHHOCTh noTpebuTeneii OT HCTOYHUKOB BOIOCHAOXKEHUS,
MPOTSHKEHHOCTh CETH, pelbe() MECTHOCTH, CPOKH BBOAA B KCIUIyaTAlMIO [POMBILUIEHHBIX
OOBEKTOB, POCT YHUCICHHOCTH HaceJieHHs B IOCENKE U T. .

B COOTBETCTBHM C COCTaBOM COOpYXXEHHH BONOCHaOXKeHHS U KaHaJIM3alHH
omnpezeNseTcs YHCICHHOCTD LIEXa BOJOCHA0KEHUS U KaHalU3allui.

Eciu  CTpPOMTENBCTBO  BOAONPOBOAHBIX M KaHAIH3AUUOHHBIX  COOPYXKECHHMMH
OCYILECTBJIIETCS Ha KOONIEPATHBHBIX Hayalax, JOJIEBOEC Y4YacTHe B KallUTAIBHBIX 3arparax
onpenensercs Mo KakaoMy o0beKTy, HaxoAsIeMycsl B BeICHHH OTAENBHBIX BEIOMCTB.

BononpoBoiHbple M KaHAIH3AIMOHHBIE COOPYXEHHUsI (HAaCOCHBIE CTaHUMH, MOJKAYKH,
KaHaJIM3allMOHHbIE HACOCHBIE CTAHIIMH, OYHCTHBIE COOPYXKEHMs, pe3epByapbl AJIsl XpaHEHMSA
BOJBI, BOJOHANOPHEBIE OAlIHK) CleayeT NPHHUMATE 110 TUIIOBBIM IIPOEKTaM, pa3paboTaHHbBIM

CHEeIHATN3NPOBaHHBIMH OpPraHH3alisIMH.
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11.2. OronJieHHe U BEHTHASILHA

11.2.1. TexHHKO-3K0HOMHYECKOE 000CHOBAHME

Hcxonuple naHHbIE 111 IPOEKTHPOBAHHS:

BHJI CTPOUTEIHCTBA (HOBOE, PACUINPEHUE, PEKOHCTPYKLIUA);

KJIHMaTHYECKHE NaHHble pallOHa CTPOUTENBCTBA;

THUTYNbHBIN CIIHCOK 3AaHHH U COOPY>KEHHH 110 IUIOLIAAKaM ¢ YKa3aHHEM aHaJIOrOB;

HCTOYHHK TEIIOCHA0XKEHHUA, BUJ M TapaMeTphl TEIIOHOCUTES;

reHepasibHbIil I1aH.

Ha ocHOBaHMM HCXOJHBIX [JAHHBIX MPUHUMAIOTCS NPHHUUIIMAJIBHBIE PEIIEHUs IO
OTOIUIEHHIO M BEHTUJISILIUU, ONIPEAEIISIIOTCS pacXo/ibl TEMJA U 3JIEKTPO3HEPTUH, COCTABIISIIOTCH

IITATHI MbUIEBEHTHIAIIMOHHON CITY>KOBI.

11.2.2. I'poekr (pabounit npoexT)

Ucxonneie naHHble, OpuHsATbie B TOO , mnoanexaT YTOUHEHMIO U JAOIOJHEHHIO B
TEXHOJOFUYECKHUX U apXUTEKTYPHO-CTPOUTEIBHBIX 3afaHusIX ¢ npuiaoxenueM “CrpaBku” o
COOTBETCTBUH (HECOOTBETCTBHH) OOBEMHO-IUIAHUPOBOYHOI'O0 PELIEHHS YTBEPXXIEHHOMY Ha
mpeaplayLueil cTaaumn.

CocraB 3azaHMs Ha NPOEKTUpPOBaHUE JoMkeH cooTBeTcTBOBaTh “Cranmapty (CTII)
OpraHM3auuu-paspadboTIYuKa MOKYMEHTAUMH~ 10 KOMIUIEKCHOM CHCTEME YIpaBJICHHS
kauecTBoM npoektuposBanusg (KCYKIT).

HcxonHble naHHblE SBJISIOTCS OCHOBaHHWEM JUIS BHINIONHEHHS pacyeTOB CHCTEM
OTOIUIEHMS, BEHTHJIALUYU, AbIMOYJaJleHHs (NpH HeoOXOAMMOCTH), BBEIOOpa OTOIHUTENBHO-
BEHTHJISIIMOHHOTO 00OpPY0BaHNS N ONPENENeHNUs 1TATOB MBUIEBEHTHIIAIIMOHHON CyXObl B
IIOJJHOM COOTBETCTBHH C JCHCTBYIOLIMMHM HOPMaTHBHBIMH J0KymMeHTamMu U ‘“Hopmamn
TE€XHOJIOTHYECKOTO IPOEKTHPOBAaHUSA TOPHOJAOOBIBAIOIIMX MNPEANPHUATHH C INOJA3EMHBIM
cnocoboM pa3paboTku’”.

Jlna yMEHBIIEHHs KOJHYECTBA BPEAHOCTEH, MOCTYNAIONMX B MTOMEIIEHHs, B MPOEKTaX
JOJDKEH NPENyCMaTPUBATHCS KOMITJIEKC CIEAYIOMHX TEXHONOTHYECKHX MEPOTTPHATHH:

repMeTH3aLusA TEXHONIOIMYECKOro 060pyI0BaHu;

NpUMeEHEHHE 000py10BaHHs CO BCTPEYHBIMU MECTHBIMH OTCOCAMH;

HCIIOJIB30BaHHE aBTOTpaHCIIOpTA € HCﬁTpﬂJIPBElTOp&MH BbIXJIOIIHBIX Ira3oB,
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3aMCHa B TEXHOJIOIMYECKOM npouecce 60jiee BpeIHbIX BELIECTB Ha MEHEE BPEIHEIE U Jp.

OObeavHeHnE BBITSXKHBIX M NPUTOYHBIX CHCTEM 0 L€XAM H OTACJICHHAM IOJHKHO
BBINIOJIHATBC B 3aBUCHMOCTH OT XapaKTepa BBIAEJAIOIIMXCS BPENHOCTEH, KaTeropuu
MPOU3BOJICTB O B3PbIBONOXAPOOMAaCHOCTH H TEPPHTOPHATIEHOMY PacOIOEHHIO.

Opranuzanvs BO3AyXooOMeHa HO/DKHA HCKIIOYATL MEPEHOC BPEAHOCTEH B 30HBI C
MEHBIUMMH 3arpsisHEHHSIMH, 00pa30BaHHs 3aCTOMHEBIX 30H M HE CO34aBaTb MPEMATCTBHH JUIA
HM30METPUYECKHX CTPY# Hall HCTOYHMKOM TeIia.

Huxe paccMOTpeHbl crenuduyeckue OCOOEHHOCTH, XapaKTepHble [ 3IJaHUH U
COOpYXEHUH TOPHOLOOBIBAIOIINX NMPEANPHATHI ¢ MTOA3EMHBIM CITOCOOOM pa3paboTKH.

Ilpy mpOeKTHpPOBaHWM oToIIEHHS OallleHHBIX KONPOB M HAIIIaXTHBIX 3J1aHHH
HeoOXoIuMo ocoboe BHUMaHUE oOpaTuTh Ha MHOUILTPALHMIO H 00/yBaHHE 3/IaHUSI BETPOM
IIpH pacyeTe TEMIONOTEPD YEPES Hapy X HBIE Orpakaloiiie KOHCTPYKLHH.

Wcnonp30BaTh Kak JOMOJHMUTENBHBI HCTOYHHK TeEIUIA TEIUIOBBIACTIEHHS  OT

paboTaroLIero 3neKTpoobOpyAOBaHus, HE BKJIIOYAs UX B TEIIOBOM OaaHC NOMEILICHHIHA.
IIpy BLIGOpPE MNBUIEOYHCTHBIX YCTPOMCTB B  MOA3EMHOM JApPOOWIBHOM  KOMILIEKCE
NPEANOYTEHHE CNIEAYET OTAaBaTh (GUILTPAM C BBICOKOH (0 CaHUTApHBIX HOPM) CTEMNEHBIO
OYUCTKH BO3JyXa OT MBUIM M, KaK CJIEACTBHE, BO3MOXHOCTBIO €ro PELUUPKYJSIHH, T.€.
JanbHEHIIEro HCIOJIL30BAHUSA MpU TNPOBETPUBAHHUH TOPHBIX BbIPAOOTOK. DTO MO3BOJMT
YMEHBUIUThL [0Ja4y BO3[AYyXa BeHTHJISATOPHO-KAIOPH(EPHBIMM YCTAHOBKAMH IJIABHOIO
NpPOBETPUBAHUS M MCKIIOYHTHL JOINOJHHTENbHYIO CHCTEMY BBIpaOOTOK Mg OTBOAA
acCMpaliMOHHOTO BO3AYXa B HCXOIALILYIO CTPYIO.

B 3p1aHMsAX MOABEMHBIX MaluMH M OallleHHBIX KONPOB NpH HeoOXxoauMocTH obaysa
3JIEKTPONIPHBOJOB YCTPOMCTBO PEeLUPKYIAIHOHHO-OXJIAANTENBHBIX WM PELUPKYISLHOHHBIX
YCTAHOBOK BBINOJIHATE TOJIBKO MO CHNEUHANbHBIM TEXHOJOTHYECKHMM H CTPOHTENBHBIM
3a/laHUsM, a TaKXKe TEXHHUYECKUM YCJIOBHMSAX, MOJYYEHHBIM OT 3aBOJAa-H3rOTOBUTEII
3JIEKTPOABHIaTels.

st 60pBOEI C LIYMOM OT BEHTYCTAHOBOK M CHHIKEHUS €r0 IO YPOBHS HOPMHPYEMOH
BEJIMYMHBI CJICAYET NpeayCMaTPHBATh:

noadop BEHTHUIATOPOB mnpu MakcuManbHbIX KIIJI ¥ AOMYyCTHMBIX  OKPYXKHBIX
CKOPOCTAX;

YCTAaHOBKY BEHTarperatoB Ha BHOpPOM3OJHMPYIOIIMX OCHOBaHHAX M, Kak [paBuJIO, B
M30JJMPOBAHHBIX MOMEIICHHAX C 3BYKOHOTJIOUWAOIEHR OOMUUOBKOK, pa3spaboTaHHOX B

APXHUTEKTYPHO-CTPOUTEIBHOHN YacTH NPOEKTa;
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obopynoBaHHe LIYMOT YU TEISIMH MPHTOYHO-BBITAXKHBIX CHCTEM (npu
HEO0OXOIMMOCTH MO pe3yjsTaTaM pacueToB),

YCTaHOBKA Ha MPHCOEIUHUTENBHBIX MaTpyOKaxX BEHTAarperaToB 1acTHYHBIX NaTpyOKOB.

CocraB npoekta (pabounit nmpoekT) gomkeH oTBeyars Tpedopanusm ['OCT 21.602-79
(CT COB 3216-81). B mnoscHeHHsax Ha 3arjaBHOM JIMCTE, KPOME KpaTKOro H3JIOKEHHS
NPUHATBIX pEIICHHH MO CHCTEMaM OTOIUIEHHS H BEHTHIALMH, HEoOXOAUMO H3JI0XKHTH
TpeboBaHMsi K MOHTaXy M 00CITy>XHBAaHHIO YCTaHOBOK, IIPUBECTH IepedyeHb BUIOB padoT, s
KOTOPBIX HEOOXOAHMMO COCTaBJEHHE aKTOB OCBUAETENBLCTBOBAHMS CKPBITBIX paboT, a Takxke
nepeyeHb MPOrpecCUBHBIX peIeHU , IPelyCMOTPEHHBIX MPOEKTOM.

Ha ctanuu “Ilpoext” nosicHUTeNbHasi 3almiCKa MNPHBONUTCS I HHAMBUAYAJIbHBIX
00BEKTOB, IS TUIIOBBIX U NOBTOPHOIPUMEHSIEMBIX - TOJIBKO CChLIKA Ha YEPTEXKH.

B rtabnuuHoit ¢opMmMe nNpuBOASATCS HaHHBIE IO pacxojaM Teljda M YCTaHOBOYHOM
MOIIHOCTH sNeKTpoaBHraTesneH, XapaKTepHCTHKA OTOTIMTEIbHO-BEH THJISILIHOHHOTO
obopynoBanusi. Jlng 3naHuit ¢ 0coG0 CIIOXKHBIMH CHCTEMaMH OTOIUIEHHA W BEHTHIIALIAH
BBIITOJIHAIOTCS YEPTEHH.

B coctas “Ilpoexta” BXOAsT 3aKa3Hble crieH(UKALMU U IepeYHN 000pyI0BaHM .

Tabnuupl BO3OyX0OOMEHOB M MECTHBIX OTCOCOB BXOASAT B pacyYeTHYH 4YacTh H

XpaHsAThCs B apXuBe pa3paboTyuKa NpoeKTa.
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12. OXPAHA OKPVYXXAIOLLIEN ITPUPOJTHOM CPEJIBI (OOTIC)

12.1 O01mHe NoaoKeHHSs

Pa3paboTky MepomnpusTHil M0 OXpaHEe OKpYXalouledl MPUPOIHOW Cpelsl B NPOEKTax

nacrosituux HTII (paznen 17).

MCXOIHBIX [aHHBIX, NpPHBEJCHHLIX B Tabmuue 12.1, koTopble HEOOXOAMMO MONYYHTL OT

Hp]d MNOAroTOBKE 3aaHns Ha NMPOCKTHPOBAHHUE o0beKTa PYKOBOACTBOBATLCA HNEPCUYHEM

3aKa34yuka, TH60 OT CrenUaTH3HPOBAaHHBIX OpraHu3aluii 171 BeinonHeHus pasnena QOTIC.

Tabmuna 12.1

Hcxonuble nannele, HeoOXoauMele Ans BuioHeHus pasaena OOIIC

No Haumenosanue Bo3MoxHBIE HCTOYHHKH [Tpumeuanus
I11. HHpOopMaLuK

1 2 3 4

1 |Teonoruueckue, runporeosnioruueckas | TeppHUTOpHATbHEIE
HMHXXEHEPHO-re0NIOrHYECKHE KapThi pait- ynpaBlieHus Mureo,

OHa NpOCKTHPOBAHHA WU pa3pe3bl K HUM FYFK CCCP
(M1:10000, 1:25000) _

2 | XapaKrepucTHKa FMAPOreoNorHYeCKHX Oprann3auun MHUHreo u
yCJOBHH paiioHa MuHBoaxo3a -

3 | XapakTepHCTHKA MO CYLIECTBYOINM
THAPOreoIOrHYecKHM W THAPOJIOTHyec-

KHM PEKHUMHbLIM CETAM ’ -

4 |Ceenenns od HCTOUHHKAX 3arPA3HEHUA Opranuzauuu I'ockom-

npuponsl, MuH3znpasa,
Hcnonkoma -

5 | XapakTepHCTHKa NPEANPUATHS Kak 3aka3yuK NpoeKTa, Tonbko ans
MCTOYHHKa 3arpsa3HEHHs BO3YLIHOrO H MCIONKOMBI, OTHENBI JeHCTBYIOLIHX
BoAHOro bacceiiHop [0CKOMIPHPOABI peanpUaTHi

6 |JlaHHble HHBEHTApH3aLMH HCTOYHUKOB 3aka3uuK NpoeKTa, op-

BbIOPOCOB (COrnacoBaHHBIE C

opran1zaumamMu ['ockoMruapoMera)

rauusauny [ ockoMrua-

pomerTa, [ ockoMIIpHpozIB!
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ITnan-rpacduk KOHTpons 3a cobaloaeHHeM
[1]1B Ha npeanpHaTHH

3aKa34yuK [poeKTa

Tonweko ns
JENUCTBYIONTHX
[IpeIPUSITHIA

Buna TOMJIHBA, €0 MECTOPOXKIAEHHUE H

(hU3MKO-XUMHUYECKUH coCTaB

DKONoruyecKui nacnopr

Tonbko
JIEHCTBYIONUIEr0
npeaNpHATHS

10

TexHuUecKas XxapaKTepHCTHKa

aeiicteytoix KOC u BOC

11

MecTta YTHWINW3alHUH OCalKOB H OTXO040B

NpOU3BOACTBA

12

Bananc cymecrsylolero Boionorped-
NeHHs ¥ BOJOOTBEACHHS C XapaKTepHC-
THUKO# CTOUYHBIX BOA (X030LITOBLIE,

NPOHU3BOACTBEHHbLIE H HHBHEBbIe)

13

Hanuuue xoutpons 3a sononorpebie-
HHEM, BOJOOTBEACHHEM H €TO Xapak-

TEPUCTHKA

k2

ka4

14

[uapaBnuueckas XxapakTepUCTHKA BOA-

HbIX 0OBEKTOB B paiioue CTPOHUTE/IbCTBA

TeppuropuansHoe ynpas-
nenne MuHreo, opradusa-

unu [ockoMnpupoabl

15

TeppuropyanbHag KOMIJIEKCHAs CXeMa

OXpaHbl IpHpobI

Opranuzauuu ['ockom-

npupoabt, Mcrnoakomsr

16

JlaHHbie HHBEHTapH3alUUH 3€METib, U3bl-
MaeMBbIX NPEANpPHATHEM, C YKa3aHHEM
3eMenosNib3oBaTeneil. ArpoOXUMMHUYECKHA
aHaJIu3 CJIOEB MOYBLI U KApTa NOYBEH-HbIX
pastocTed. CeleHUs O HATHYHH

NMATOMHHKOB TIOCA/I0YHbIX MaTepHaJioB

3aka3uMK NpoeKTa,
npeanpuaTus

I'ocarponpoma, Hcnonkomsl

17

3akoueHre 06 OTCYTCTBUM (HAJIMUMH) HA
TEPPHTOPHH MPOEKTHPYEMOTO npe/-
MPHATHA NAMSATHHKOB HCTOPHH, KYJIbTY-
pbl, apXHTEKTYpbl, IPUPOAHBIX 3aMoBe]-

HUKOB M Ap.

Hcnoakomul
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12.2. MeponpHsATHS 10 BOCCTAHOBJICHHUIO TePPHTOPHii, HApYIEHHbIX MPH
CTPOHTENbCTBE H 3KCIIYATALIHH HPEANPUATHSA, H BHEIUIOLAA0YMHOE

O3¢/iecHCHHE H CAHHTAPHO-3ALIMTHAH 30HA

12.2.1. MeponpusaTHs IO BOCCTAHOBJICHUIO TEPPUTOPUH

B coorBeTcTBMM C cocTtaBoM IipoekTa, ycrtaHoBieHHeiM CHull 1.02.01-85 wu
“OCHOBHBIMH TIOJIOXKEHUAMH O peKYNbTHBAUMH 3eMelib, HApYIIeHHBIX 0OpH pa3paboTke
MECTOPOXJCHUH IIOJIE3HBIX HCKOMAeMBIX....”, B IIPOEKTE paccMaTpHBAalOTCd BOIPOCHI
PEKYIbTHBALVU HapyLIEHHBIX FOPHBIMU Pa3paboTKaMH 3eMeTb.

IlpuauMas BO BHHMMaHMe, 4YTO TpH MNOA3EMHOM crnocobe Benenus pabor Ha
IIOBEPXHOCTH TMPOMCXOAAT MHHUMAJbHBIE HapylIeHHd 3€eMejlb, B IIpoeKTax cleayeT
IpeLyCMaTpHBaTh PEKYJIBTHBALUOHHbBIE paboThl, IaBHEIM 00pa3oM, TOJIBKO Ha IIOBEPXHOCTH
OTBAJIOB MYCTHIX NIOPO/l, OTCHINAHHBIX B KOHCUHOEC MNOJIOXKEHHE, TOArOTaBINBAs IOBEPXHOCTh
Juis OyIyIero UCIojb30BaHHA B CENTbCKOXO3SHCTBEHHBIX HIIH JIECOXO3SMMCTBEHHBIX LeIsIX, H
Ha XBOCTOXPaHHIIMILAX, 3alI0JTHEHHBIX A0 IPOEKTHOH OTMETKH.

B npoekte Ha mepBoM 3Tame peKyJIbTHBAUHOHHBIX paboT ciemyer NMpenycMaTpHUBaTh
obbeMbl pabOT M 3aTpaThl B CBOJHOHM CMeTe€ Ha CHSATHE, TPAaHCHOPT U CKJIagupoBaHHE
NOYBEHHO-PAaCTUTENIBHOIO CJIOS B CHNEUHAIbHBIA OTBal JUIS XpaHEHHs €ro J0 MOMEHTa
HCITOJIb30BaHHUs [TPH PEKYIbTHBALIMOHHEIX paboTax.

Ilpu BeneHMH NOA3EMHBIX FOpHBIX paboOT ¢ OOpYIIEHHEM Ha IOBEPXHOCTH B KOHTYpE
30HBl OOpYLIEHHs NPEAYCMaTPHBATh CHATHE INMOYBEHHO-PACTUTENBHOTO CJIOSl C LIENBIO €ro
coxpaHeHud. [Ipn 3ToM 0643aTeNBHO yUHTHIBATh KaJleHAAPHBIHA I1aH BeCHUS FOPHBIX paboT
Il ydyeTa IPOABMXKEHHS (pOHTa 30HBI OOpYylIEHHs Ha MOBEPXHOCTH [ H30exaHHs
NPEXICBPEMEHHOTO  KOHCEPBHPOBAHHS  3€Mellb, OCOOEHHO TP PaclOJIOKECHHHM
MECTOPOXKACHUH MO CENbCKOXO3AHCTBEHHBIMH YTOIbSIMH.

CHaTHe M COXpaHEHUE  IOYBEHHO-PACTHTENBHOIO  CJIOA  CIENYET  TaKxke
npeaycMaTpHBaTh Ha TEPPHTOPHAX NPOMBIIIIEHHOH 3aCTPONHKH pyIHHKA.

BbicOTy BpeMEHHBIX TIOYBEHHBIX OTBAJIOB MU OTBAIOB MOYBOOOpa3yOIMX TPYHTOB
npunuMath He 6onee 10 M. MX pasMemienue npemycMaTpHBaTh Ha CyXHX BOJOPa3[€ibHBIX
yuacTkax. [lJIs NMpenoXpaHeHHs OT BETPOBOHM M BOAHOH 3PO3MH HMX INIOBEPXHOCTH 3aCEBATh

MHOTIOJIETHUMH TpaBaMH.
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12.2.2. Canurapno-3amuTHbIe 30HB (CC3)

[IpoMpIIsIEHHBIE TUIOMIAAKA TPEANPUATHH OT CeJIMTEOHOH TeppUTOPUH OTIENATH
CaHHUTAPHO-3alIUTHBEIMHU 30HAMH, pa3Mepbl KOTOpbIX MpuHuMaTh o CH 245-71 “CanuntapHbie
HOPMBI NMPOEKTHPOBAHHUS MIPOMBILUIEHHBIX npeanpustuii”. Pazmepsr C33 MOryT yTOYHATHCS
rocy1apcTBEHHBIMH OpraHaM{ CaHHUTApHOIO Haj3opa MM, B ciiyyae HeoOXOIUMOCTH,
IPOEKTHOI opraHu3alueil, B cuiry 0coObIX TPUPOAHLIX YCIOBKHI (HarpHUMep, YacThie TYMaHBI,
HITHIIN).

Ilpu OGnaroycTpoHcTBe CaHUTAPHO-3aLUMTHOH 30HBI, KaK [PaBUJIO, HCIIOIB30BATH
MOYBEHHO-PACTHTEJIBHBIH CIOM, MOJIydaeMblil IPU CHATHH €ro C TEPPHUTOPHH IIPOMBILLIEHHON
3aCTPOWKH H € Y4aCTKOB pa3MellleHHs IOPOJHBIX OTBAJIOB, XBOCTOXPAHHJIHUI M C TEPPUTOPHIA

30H O6py]_I_I€HPI$I OT NNOA3EMHBIX pa6or.
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13. KOMITJIEKCHOE OCBOEHHWE MECTOPOXJIEHUIA

13.1. OcHoBHbIC MOHATHSA H NPHHIMANBLI KOHIENUHA

KOMIIJIEKCHOT0 OCBOCHUSA HeAP

Pecypcsl 3eMHBIX Heap noapasJessiioTes Ha ClIeQylolue LeCTh IPy:

I rpynna - MecToposIeHUs NOJIE3HBIX HCKOMAEMBIX, B TOM YHCJIE!

MECTOPOXIACHHS, NPeACTaBIEHHBIE [10JIE3HBIM UCKONAaeMbIM OJJHOPOAHOIO MMHEPAJIOrO-
XHMHYECKOTO COCTaBa, ij1s nepepaboTKH KOTOPOTro IpUMEHNMa eIMHast TEXHOJOTUs;

KOMILJIEKCHBIE MECTOPOXAEHUS, NPEACTaBJICHHBIE PYIHBIMH TeJlaMU C CYUIECTBEHHO
pa3IMYHBIM MHHEPAJIOro-XHMHYECKHM COCTaBOM IOJIE3HOTO HCKONAeMoro, mnepepaboTky
KOTOPOTo 1enecoobpasHo WK Aaxe He0OX0AUMO OCYMIECTBIATEL Pa3ieibHO;

I rpynnma pecypcoB HeAp BKIIOYaeT pa3MelllaeMble B OTBaIax IOPOABI, @ Takxe
3abanaHcoBble IOJIE3HBIE HCKOIAEMBIE, HCIIONb30BAaHHE KOTOPBIX B NEPCHEKTHBE MOXET
OKa3aThCs IeJIeCO00pa3HbIM;

III rpynna pecypcoB - 0TX0Abl 000TaTUTEILHOr0 ¥ METAJUTYPTHYECKOTO TPOU3BOACTB, B
TOM YHCJIe CTOUYHBIE BOJBI 3THX ITPOU3BOJICTB, COAEPKALIHE [IEHHbIE KOMIIOHEHTBHI;

IV rpynna pecypcoB - riyOMHHBIC MCTOYHHKH NMPECHBIX, MUHEPAIbHBIX M TEPMANIbHBIX
BOZ;

V rpynna - riyOMHHOE TENO 3€MHBIX HEOp, KOTOpOE B MEPCHEKTHBE MOXET
NpelCTaBUTh NPAKTHYECKH HeHcuepnaeMmblH W HauOosiee JelIEBBIH HMCTOYHHMK TEIIOBOM
SHEpPTHH;

VI rpynna - npupojHble H TEXHOT€HHBIE (CO3JaHHbIE YETIOBEKOM) IIOJIOCTH B 3EMHBIX
HeJpax, IPUroJHble Ul UCIIONB30BaHUSI B HAPOAHOX O3S CTBEHHBIX LIEJIsX.

[TonaTue “KOMILIEKCHOE OCBOEGHHE Hellp” U “KOMILIEKCHOE OCBOEHHE MECTOPOXICHUH”
(hopMaIbHO HE ABJISIIOTCS CHHOHHMAaMH, MOCKOJIBKY 3allachl MECTOPOXKACHHS IPeACTaBAsIOT
coOOff TOJILKO OIMH H3 PpEeCcypcoB 3eMHBIX Heap. Bmecre ¢ TeM mpouecc OCBOCHHS
MECTOPOXKIACHUS HE CBOAMTCS TONBKO K M3BJICYCHMIO U3 HeJp U mocieayolleil nepepaborke
M0JIE3HOr0 MCKOMAaeMoro. JTOT IpoLecc HEU30EKHO 3aTparuBacT U APYyrue BUAbI PECYPCOB,
H3HAYaJIbHO I[PHYPOUEHHBIX K MECTODOXAEHHIO, a TakXe CO3/JaBaeMbIX NpH A00bYE H
nepepaboTKe MOJIe3HBIX HCKONAEMBIX (I0ObIBaeMble NOMYTHO U CKJIAJUPyeMble B OTBAIBI TaK
Ha3bIBaeMBlE€ IIYCTble NOPOJABI H HEKOHJUIUHOHHBIE [IOJIE3HBIE HMCKOMNaeMele, OTXOb!

nepepa60ﬂ<u B XBOCTOXpaHMJIHMINAX, OTKaYHWBACMbIE Ha INOBCPXHOCTL DPYAHHYHBIC BOIbLI,
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oOpa3yemsble B 3eMHOH KOpe IIYCTOTHI M T.A4.). TakuMm oOpa3oM, B MOJIHOH Mepe KOMITJIEKCHOE
OCBOCHME MECTOPOXXIEHUSA MOXKET TPAaKTOBAaThCAd M KAaK KOMIUIEKCHOE OCBOEHHME PpECYPCOB
3€MHBIX HEp.

TloHsaTHe “KOMITIEKCHOE HCITOJIB30BaHHE MOJIE3HBIX HCKOMAEMBIX™ ABIAETCA COCTABHOM
yacThio Ooslee IIMPOKOTO TMOHATHS “KOMIUIEKCHOE OCBOEHHe MecTtopoxaeHui”. [lpu stom
HOHSATHE “KOMIIJIEKCHOE MCIMOJIb30BAHHME MOJIE3HBIX HCKONAEMBIX™ CIIEAYeT OTHOCHTH TONBKO
K 3aBepluaronieil cTaguyd OCBOEHUS MECTOPOX/IEHHs - NEPBUYHOHN nepepaboTke A06BITOro
CBIPBS, B YaCTHOCTH, K IIpolieccaM ero oboramieHus.

[lon kOMIEKCHBIM OCBOGHMEM MECTOPOXKAEHUSA ClEAyeT MOHMMaTh Mpoliecc, B
pe3yJsTaTe KOTOPOro MOXeT OBITh [MOJYYEHO MAKCHMAJbHOE KOJIWYECTBO INPOLYKIIHH
BBICOKOTO KayecTBa IIpH YCJIOBUM OOECIIEYEHHUs ONTHMAJIbHOH IOJHOTHEl HMCIOJIB30BaHHUS
Help, MHHUMaJIBHO BO3MOJKHOI'O YPOBHSI BCeX BHJAOB 3aTpaTl, CBSA3aHHBIX C OCBOCHHEM, a
TaK>Xe IpY HaUMEHbILEM yilepOe J1si OKPY’Katolel cpebl.

ITpouecc KOMIUIEKCHOI'O OCBOEHHMS MECTOPOXKAEHHS BKJIIOYAET CIeAYIOLIHE 3TAMBI:

pasBellka M OLICHKa 3ariacoB MECTOPOXKIEHUS;

cO37aHye TOPHOTO NpeANnpHUsATUs (IPOEKTHPOBAaHUE H CTPOUTEIBLCTBO OOBEKTA);

pa3paboTKa MECTOPOXKIAEHHS (MU3BIECUYEHME 3al1aCOB U3 HEJIP);

nepBuyHag rnepepadboTka J0OBITOTO ChIph;

MOJIy4eHNE KOHEYHOH NMPOayKLIHH (XMMHKO-METAJUTYprH4ecKOe IIPOU3BOJICTBO);

NIPHPOLOOXPAHHBIE MEPOTIPHSTHS. ‘

Baxneimym acnektoM npoOiieMbl  KOMIUJIEKCHOIO OCBOEHMS HEAp  SABISETCH
JKOJIOTH3allHs NPpoLecca OCBOEHHS. XOTs ONpeJeNIeHHasl YacTh MEPONIPUATHH [0 YCTpaHeHUIO
yuiepba, HaHECEHHOTO HApOAHOMY XO34HCTBY M Ipupojie, TPEACTaBiIseT coOoi
3aBepLIAIOIINI 3Tall OCBOEHUS MECTOPOXKIEHHUS, MPUPOACOXPaHHAS AEATENLHOCTh AOJDKHA
OBITH IpHypOUEHa KO BCEM 3TanaM ocBoeHHs. Hapsaay ¢ BKIIoUeHHEM B MPOEKT CHENHATbHBIX
TIPUPOJOOXPAHHBIX MEPONPHATHHA KaXAOe IPOEKTHOE pellieHHe AOJDKHO OleHHBATBHCS C

YUYETOM 3KOJIOTHHYECKHX IOCIIEAICTBUI €ro OCYyIIECTBICHMS.
13.2. KpuTepun onteHkH 3¢ deKTHBHOCTH NPOEKTHLIX pelneHui

HenpeMeHHBIM yCIIOBHEM U 1eNBI0 KOMIUIEKCHOTO OCBOEHHS PECYPCOB 3€MHBIX HEAp
SIBJIAETCS JOCTHMXKEHHME ONTUManbHoro 3@dexkra oT nNpoOMBIUUIEHHOTO OCBOCHHS 3THX
pecypcoB. KpurepueM 3¢ hpeKTHBHOCTH KOMIUIEKCHOIO OCBOEHHUS HEJP SBJIISETCH JOCTHKEHHE

ONTHMAJIBHBIX IS PAa3BHTHA HapOJHOIO X03siicTBa U HHTECPECOB 6y11yumx MOKOJIEHU
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NoKa3aTesie NOJHOTHI UCTIONL30BaHUSI PECYpPCOB HEAp M YYACTBYIOMIMX B IMpOLECCE HX
OCBOEHHSA TPYAOBBIX H MaTePHANILHBIX PECYPCOB.

B CoOTBETCTBMHM ¢ COBpeMEHHBIMH IPEACTABICHHSAMH COBOKYIHOCTb ITPOEKTHBIX
pelleHuii  JOJDKHA OJHOBPEMEHHO YJOBJIETBOPSTh WIMPOKOMY Kpyry TpeGoBaHHIA,
obecrieunBas:

pauMoOHAIBHYIO HHTEHCUBHOCTh Pa3paboTKu MECTOPOXICHHS

ONTHMAIBHYIO TIOJTHOTY U3BJICUCHHS 3aMacoB;

MHHHUMH3ALHIO BCEX  BUIOB 3aTpar, CBSA3aHHBIX C CO3/1aHUEM U
(QYHKIIMOHHPOBaHHEM PYAHHKA;

dbopMHupoBaHHE Ka4yeCTBEHHBIX XapaKTepUCTUK JN0OBIBAEMOTO CBIPbA,
TIpeoTpeeNsiomux Haubonee sGpGpeKTUBHOE €r0 HCIMOIb30BaHKE,

MaKCHMaNbHO BO3MOXHYIK COXPAHHOCTBH OKPY>arouled Cpebl.

O6obuiaromuii  kpuTepuanbHBIH MMOKa3aTeab HOMKeH obecneunBaTh palHOHAIBHOE
COYETaHHE pa3NIMYHBIX TpeGoBaHUH C TOYKH 3pPEHHs pe3yJIbTHPYIOILCH  OIEHKH
3¢ (peKTHBHOCTH CPaBHUBAEMBIX BapHAHTOB OCBOCHUS MECTOPOKIECHMS.

PaccmaTpuBaeMble BapMaHTHl MOTYT pa3jiH4aTrbcsa o0beMaMH NPOM3BOACTBA, CPOKAMHU
OCYIIECTBACHHS, BEJIHYMHAMH NOTPEeOHBIX 3aTrpaT H JOCTUraeMoro 3¢exra, nokasareasiMu
MOJIHOTHl M KauyecTBa HCIOJB30BAaHMS HEIp, a TaKXe XapakTepoM JIHHAMHUKH TEXHHUKO-
OKOHOMMYECKHX TMoKa3aTenei. JlHHaMH4eckui XapakTep ONTHMH3alUOHHBIH 3ajayH
npenomnpenenser HeoOXOAMMOCTh HCIOJIb30BAaHUS HMHTETPAIBHOTO KPHTEPUs OLIEHKH,
obecrneynBarOLIEro y4eT BCEX MposBIEeHUH ¢akTopa BpPEMEHH, - BO3MOXHOIO M3MEHEHHS B
paccMaTpUBaEMOM  TEPHUOJE  TEXHHKO-JKOHOMHYECKHX  IoKazaTejlel W CHHIXKEHHA
3KOHOMHYECKOH 3HAaYUMOCTH 3aTpaT U 3G (HEKTOB € Ka’KIbIM MOCIEAYIOUIUM [OI0M.

B obuiem cnydae nepuos OLEHKH JOJIKEH BKIIIOYATH, IOMHMO BPEMEHH CTPOMTEILCTBA
00beKTa M OCBOEHHMSl MPOEKTHOH MOINHOCTH, TakKXe OTPEe30K BPEMEHM HOPMaJIbHOH
SKCIUTyaTalMM, AOCTATOYHbIH s BHIABIAeHNA 3(Q¢eKTHBHOCTH WHBECTHLIMOHHBIX PEUICHUH.
B 3aBHCHMMOCTM OT TOPHO-T€OJIOTHYECKHX YCJIIOBUM KOHKPETHOIO MECTOPOXKIECHHSA U
MacimTaboOB CO37aBa€MOro MNPEeANpHATHSA MPOAOIKHTENBHOCTh NepHoJia OLEHKH MOMXKET
konebarbcs oT 12-15 ner no 20-25 ner. IlpakTHyeckM 3TO O3Ha4yaeT, 4YTO [OOJDKEH
OLICHUBATHCS MEPBBIA 3Tal pasBUTHSA 0ObEKTa IO MOMEHTA NIPOBENEHUS PEKOHCTPYKLHMH HIIH
KpPYIHOTO BOCIIPOU3BOACTBEHHOIO IIMKJIA, CBA3aHHOTO CO BCKPBITHEM HHXeEJIeXallKuX
ropu3oHTOB. OLiCHKE, BBIXONAIAA 3a Mpeaesbl 25-1€THEro epuoaa, TepseT NpaKTHYeCKHH
CMBICII H3-332 PE3KOro CHHXEHHUS JOCTOBEpPHOCTM M YMEHBIIEHHS 3KOHOMHUYECKOH

3HAYHUMOCTH OTIHAJICHHBIX 3aTPAT M pE3YJILTAaTOB.
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CrpykTypa 0600611at0IEero KpUTepUs 10/DKHA NPELYCMATPHBATh YUET IKOHOMHYECKOTO
yuiepba oT nMoTepb LEHHOCTH B MPOLIECCE OCBOCHMUS.

B cTpykType 060011aI0IEro KpUTepus T0MKeH ObITh BBLIENEH 3KOJIOTHYecKHit ymieph
UJIM OTIOIHUTENBHBIE 3aTpaThl, CBS3aHHBIE C €r0 IPEAOTBPALIEHHEM.

B kauectBe kputepus oGoOwiaromied oueHkd 3(PQeXTHBHOCTH NMPOEKTHBIX pelIeHUH
UCTIONB3YETCA ToKa3aTellb, IMMO3BOJAIOLINN COU3MEPATH CYMMAapHYI MOTPeOHTENBHYIO
CTOMMOCTh PECYpCOB 3eMHBIX HeIp, IPHYPOYEHHBIX K MECTOPOKAEGHHIO, a TaKxke
CO3/1aBaeMbIX B IIpOllecce ero OCBOEHHS, ¢ MHTEIPalbHBIMM 3aTpaTaMH (KalmHTaIbHBIMH H
SKCILUTyaTallMOHHBIMHM), BKJIOYas Bce BHAB Yyiiepba, CBS3aHHOTO ¢ CO3[aHMEM H
nocaeAyomnuM GyHKIHOHHPOBAaHHEM pYIHHKA.

KpurepuanbHeiii mokasarens BEIpaXXaeTcs B BUIE CIeAyIOmeH neneBoi GyHKIHM:

o

S Z-(K+C)+Y! + C'] } @y > max, (13,1)

i=1

rae Z,- noTpebuTenbHas CTOMMOCTh, BKIIOYAMOIIAs — U3BIEKAEMYHO LIEHHOCTH

OCHOBHOTO M TIOMNYTHBIX ITONE3HBIX HCKOMAEMBIX, a4 TaKXE RO3MO>KHBIH
3¢ (}eKT 0T HCTOJIL30BAHUS BCEro KOMIJIEKCA PECYPCOB 3€MHBIX HeJp, pyo.;

K. - xanuranpHbIe BIOXKEHHUS B t-OM rony, pyo.;

C, - TeKyuie 3KCITyaTallMOHHBIE 3aTpaThl €3 aMOPTU3AITHOHHBIX OTYHCICHHH
Ha peHoBaluio B t-oM roay, pyo.;

Y", - 5koHOMHYECKHH yILIEPD OT MOTEPh LIEHHOCTH B t-OM TOxy, pyo.;

C’ - 3aTpaThl (MM yJIOPOXaHHE MIPOEKTHBIX pPelleHK ), CBA3aHHBIE C y4ETOM
3KoJoTHYecKkuX TpeGoBaHuil B t-oM roxny, pyo.;

E.n - HOpMaTHUB AJis IpUBEJCHUS pa3HOBPEMEHHBIX 3aTpaT U 3 deKTOB.

IleHHOCTh KOHEUYHOH (TOBapHOM) HPOAYKIHH HCUUCIISETCS B CJIOXKHMBIIUXCA IIEHAX
BHYTPEHHEI'O PhIHKA C YYETOM IEPCNEeKTHB HUX M3MEHEHHI B paccMaTpHBaeMOM MEpUOoAe, a
TaK>Xe B 1IeHaX MUPOBOTO PhIHKA IPY HAJIMYMH KOHKPETHBIX BO3MOXHOCTEH peanu3aluy Bcei
WIM 4acTH IpoAyKuuu 3a pyOexoMm. lMcnonp3oBanue B pacueTax NepCneKTHBHBIX HIIH
MHPOBBIX I1€H TpeOYeT CielMaIbHOrO 0O0CHOBAHUS.

PasHoBpeMeHHble 3aTparbl W 3(@QEKTH cneayeT NPUBOIUTL K MEPBOMY TOIY
KallUTAIbHBIX BIOXKEHUH Ha co3naHue oOBekTa. B CBA3M C 3THM COOTBETCTBYIOIHE
SKOHOMMYECKHE IOKA3aTeNH KaXHAOTO INOCIEAYIOLIEro roja NOMKHBI OBITh MPUBEICHBI K

Hayally CTPOHTENIbCTBA C MOMOIILIO Ko3gduureHta B, = (H—‘Em .
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Ilpy IUCKOHTHPOBAaHHH pa3sHOBPEMEHHBIX 3aTpaT W 3(GEKTOB BBIOOD BEIHYMHBI
HopMaTtHBa E,, HemocpeacTBEHHO 3aBHCHT OT TPAKTOBKH €r0 3KOHOMHUECKOrO CMBICIA.
Honroe Bpemsa npeobiajana To4YKa 3PEHHs, COIMJIACHO KOTOPOH B YCJIOBHAX
COLIMAJIMCTHYECKON DJKOHOMHMK HOPMAaTUB JHMCKOHTHUPOBAHHMS JOJDKEH COOTBETCTBOBATH
TEMIIAM pOCTa MNPOM3BOAMTENBHOCTH oOllecTBeHHoro Tpyaa. MHexoas M3 Takux
OpEeACTaBIEHUH eue, B Havane 60-Xx romoB OBUIO YCTAHOBIEHO COXpaHMBIUEECH JIO
HACTOSIIETO BPEMEHHM 3HauYeHWe 5TOro Hopmatuea. Ha Tex »ke mpeacTtaBieHHsX 0O
3KOHOMHYECKOH MNpHUpPOAE ITUCKOHTUPOBAHUA 0a3zUpOBANIMCH W TIPENIOKEHUS O CHHXKEHHMH
coorseTcTByroumiero HopmatuBa (¢ 0,08 mo 0,04) B cBSi3M ¢ H3MEHEHHEM JWHAMHKH
IPOU3BOUTENBHOCTH OOLIECTBEHHOrO TPYa.

B ycnoBusX pBIHOYHOH 3KOHOMHH Hpollenypa JUCKOHTHPOBaHHS oOpeTaeT CBOM
W3HAaYaIBHBIA CMBICN. B CBA3M ¢ 3THM HOPMATHB JMCKOHTHPOBAHHS  JIOJDKEH
paccCMaTpHBAaThCs KaK aHaIOr HOPMBI JHCKOHTA, T.e. MPOLEHTAa IUIAThHl 3a JONTOCPOYHBIHA
kpeauT. IlockonbKy HOpMa JHUCKOHTA BaphbUpPYeT B 3aBHCHMOCTH OT XapaKTepa M YCIOBMH
KPEAUTHBIX pacyeToB, HE JAOJDKHO YCTAHABIIMBATBLCA M €IMHOE 3HAYEHHE COOTBETCTBYIOLIETO
HOpMaTHBa, YYacTBYIOWIET0 B NpoUEAype AUCKOHTHPOBAHUsS IIPH PpELIEHHH TOpHO-
IKOHOMHYECKHX 3a/iay.

Haubonee BeposTHBIN AHana3oH 3HaYeHUH HOpMaTHBa AUCKOHTHpoBaHus - 0,06 - 0,10,
NPHYEM YCJIOBHSM IPOEKTHPOBAHHS KAXIOr0 KOHKPETHOro oObheKTa OyZeT COOTBETCTBOBATh
CBOE 3HaYE€HHE HOPMAaTHBA.

OnHo3HayHBIA BHIOOD “ONTUMAILHOrO” BapHaHTa JIMIIb HA TOM OCHOBaHHH, YTO OH
obecneuyuBaer HaubonblIMi cyMMmapHbI 3(dexT, NnpeacTaBnsieTcs YUCTO (HOPMAIBLHBIM
pemeHueM Borpoca. Kpurepnanpueiii nokasarens (13,1), obecneunBaroninii 0000IIEHHYIO
OueHKY 5(¢(}eKTUBHOCTH IIPOCKTHBIX pELICHHH Ha OCHOBE COU3MEpPEHHS HECKOJIBbKUX
TpeboBaHH, HE YUUTHIBAET PA3JIMYHYIO 3HAYHMOCTh KXKJIOT0 U3 HHUX.

Ilomumo ob6obiuaromeil 3KOHOMHYECKOH OLleHKH BapHaHTOB Ha OCHOBE ONpENEJIEHHS
cymmapHoro sddexta MOMKHBI MCMONB30BAaTBCA M JPyrue OLEHOYHBIE MOKa3aTelly,
OTPaXXarolMe OTJeNbHbIE CTOPOHBI 3 (HEKTHBHOCTH M SBJISIIOLIMECS CBOEro poAa YacTHBIMU
KPUTEPHSIMH.

[Ipy cpaBHHUTENBPHOH OLEHKE TpAKTHYECKH PpABHOLEHHBIX BapHaHTOB CIEAYeT
YUHTBIBaTh NMPUOPUTETHOCTb YACTHBIX KpUTepueB. Tak, NpH OLIEHKE BapHAHTOB OCBOEHHS
MECTOPOXICHHS AePUUHTHOTO CHIPbS MPH MPOYMX PaBHBIX (MJIM MOYTH PaBHBIX) YCIOBHAX
IpeanoyTeHne J0JKHO OBbITh OTaHO 3amacocOeperaroniemMy, XoTa H 6ojee pecypcoeMKoOMy

BapuanTty. B ycnoBusx JedHUMTA MaTepHalbHBIX MM TPYAOBBIX pPECYpCOB CIENYET
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NpeanoyYecTb pecypcocOeperaroniiii BapHaHT ¢ OTHOCHTENIBHO OOJNBIIHMH TNOTEPSMHU.
HakoHell, B perdoHe C 3KOJIOTHYECKH CJIOKHOHM CHTyalMeH Lenecoobpa3HO OCTaHOBHTH
BeIOOp Ha mpuposocOeperarolleM BapHaHTe, JaXKE€ €CIH OH HECKOJBbKO YCTYyNaeT

aJIbTEpHATUBHBIM BApPUAHTaM IO JPYTHUM llapaMeTpaM.

13.3. IlpiHunnbI CHCTEMHOT0 NMOAX0A K NPOEKTHPOBAHHIO

PYAHHKOB IIpH KOMIIJIEKCHOM OCBOCHHH MCCTO]’)O)K,[IGHHﬁ

KOMITJIEKCHOMY OCBOEHUIO MECTOPOXACHHUS JOMKEH COOTBETCTBOBATHL KOMITIEKCHBIH
METOJl TIPOEKTHPOBaHHUsA, 0a3uUPYIOIIMACS Ha CUCTEMHOM MOAXOJE K PEIEHHIO MPOEKTHHIX
3a/1ay U NpeaycMaTpUBAIOLIHil OIleHKY BCel COBOKYNHOCTH NPOEKTHBIX pelIEHUH Ha OCHOBE
ONpeneNieHns YCNOBHH pallHOHAIBHOTO codeTaHus TpeOoBaHHil 3amacocOeperarollero,
pecypcocbeperarollero U npuporocOeperarollero xapakrepa.

B HacToslee BpeMs HM OIHA W3 pa3sHOBHAHOCTEH CHCTEMHOroO MOJXOAa HE OTBEYaeT
0COOEHHOCTAM NPOEKTUPOBAHHS PYJHHUKOB IPH KOMIJIEKCHOM OCBOEHMH HEIp, NMOCKOJIBKY
BCE CYUIECTBYIOUIHE MOAU(PHKAIUHA CUCTEMHOIO NPOEKTHPOBAHUSA IIpeJycCMaTpUBalOT CUHTE3
HauboJiee IKOHOMHYHON TEXHOJIIOrHYECKOH cXeMbl NMpEeANpUATHS, T.€. TAKOr0 COYeTaHUs ero
TEXHOJIOTMYECKHX 3BEHhEB (IIOJCHCTEM), IPH KOTOPOM o0ecrneuuBaeTcs MUHUMYM 3aTpaTr Ha
co3JaHHe o0BbeKTa.

[Tpy  KOMIUIEKCHOM OCBOEHHHM MECTOPOXJIEHHS ONTHMU3AUMS TNPOEKTHPYEeMOMH
TEXHOJIOTHYECKOH CXeMBI pYJHHKA JI0JIXKHA OCYLIECTBIATHCS HAa OCHOBE YUETa 3HAYHTEIBHO
Oonee mHpokoro kpyra TpeGoBaHMit U aHanu3a euie 6oJee CIOXKHONH CHCTEMbl B3aHUMOCBs3EH
MEXAY 3BEHBSIMH U [MapaMeTpaMHM. B 3THX YCNOBHMAX KOMIJIEKCHAas OINTHMM3alus Beei
TEXHOJIOTHYECKOW CXE€Mbl [OKa He oOcyllecTBHMA. PeanbHas oOLleHKa HMEIOIUXCH
BO3MOJKHOCTEH BBIHYXXZIA€T UCKATh MYTH YIPOIIEHHUS MOCTAHOBKH ONTHMH3ALMOHHOM 3a0a4yn
IIPM COXPaHEHHH BBITEKAIOLIMX M3 KOHLENLHH KOMIUIEKCHOTO OCBOEHHS HEApP MPHHIMWNOB
oueHkH 3P PEKTHBHOCTH BCEH CHCTEMBI TTPOCKTHBIX PEILICHUMH.

B oTnnuue oT noaxona, NpH KOTOPOM T10J] CUCTEMOH MOHUMAETCS CaM NMPOEKTHPYEMBIH
00BEKT, MpH KOMIUIEKCHOM OCBOGHHH B KauyeCTBE CHCTEMBI ClIelyeT pacCMaTpHBaTh
COBOKYITHOCTB MPOEKTHBIX 3ana4. OnTHMH3aUHA ONpeAeNeHHbIM 00pa3oM CrpynnupoOBaHHBIX
[IPOEKTHBIX 3a7la4 ABJseTCs Hanboliee MPOCThIM, 8 MOXET ObITh, U €IHHCTBEHHO BO3MOXHBIM
criocoboM (GOPMUPOBAHMS TEXHOJOTMUECKOH CXEeMbl pyAHHKA, OTBedarolieidl TpeGoBaHUAM

KOMIIJICKCHOIG OCBOCHUA HEIP. Takoit NMoaXo4 AaeT BO3MOXHOCTb BBIIEIIHTb B KauyeCTBE
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IEPBOOYCPEIHON OCHOBBI ONTHMH3ALMH TEXHOJOTHYECKONW CXeMBl HeCKOJIbKO Haubonee
BaXXHBIX, KJIFOYEBBIX 3aJa4.

MHoronapaMeTpu4ecKuii  xapakTep TEXHOJOTHYECKOHM CXEMBl pYyJHHKA, a Takke
CIIOXHOCTb y4eTa M (opManusaudd pa3sHOOOpa3HbIX B3aMMOCBsi3ell NpeJoNpedenser
HeoOXOIMMOCTb JEKOMIIO3HIIMHE CHCTEMBI IPOEKTHBIX 3a1ay Ha noAcHcTeMbl. C 3TOH Lielbio
B COBOKYMHOCTH 3a/ia4 I0JKHBI ObITh BBIIEIEHB] TaKUE 3a]a4ud, KOTOphIE, Oynydn Oonee unn
MEHEeEe TECHO CBA3aHHBIMM MeXXy CcoOOH, KoTopble 00nanaloT CpaBHUTENILHOH
HE3aBUCUMOCTBIO 10 OTHOILIEHHIO KO BCEM IIPOYHM.

OnpeneneHHOl  €aMOCTOATENBHOCTBIO — obJlajaeT rpynma MpOEKTHBIX  3ajady,
NPEIyCMaTpUBAIOUIMX BLIOOD CXeMbl BHIEMKH, MOpPsJIKa 0TPabOTKH 3aracoB, a TAKIKE CXEMBI
BCKPBITHS H NOArOTOBKH. [Ipn KoMnekcHOM noaxone conepxaHue 3TUX 3a7ad CyHIeCTBEHHO
pacliupsieTcsi, B CBA3H C YEM CTAHOBHUTCA OYEBHJHBIM HX COBMECTHOE Y4YacTHE B
(GOpPMHPOBAaHHMHN KOJHMYECTBEHHBIX, KAYECTBEHHBIX M 3KOHOMHUYECKHX I1apaMeTpoB IIpolecca
OCBOCHHSI MECTOPOXKIEHH.

3a UCKIIIOUEHHEM 3aBEJOMO OYEBHHBIX CIIy4aeB peLIEHHE BONPOCa O BHIOOpE CXEMBI
BLIEMKH (BaJIOBOM MIIM pasfiefibHOH) mproOperaeT NPHHLUUINHANBHOE 3HAYEHHE € TOYKH
3peHHs o0ocHoBaHMs Haubonee 3(pQPexkTHBHOH CTpaTeruM OCBOEHHS MeCTOpoxiaeHus. B
chepy peiwrenns >ToH 3adaud Hew30EKHO BOBJIEKAIOTCS W ApYrHe 3afayd, CBS3aHHBIE C
orpefieNicHueM Haubonee uenecoodpa3Hoil 0YepeAHOCTH U3BJICUEHHS Pa3HOCOPTHEBIX 3aI1aCOB
U ODOCHOBaHHMEM ONTHMAILHOTO COOTHOLIEHHS HUX OOBEMOB, a TAKXKE C BBHIOOPOM CXEMBI
BCKPBITHS, OTBEYAIOIIEH 3THM TpeOOBaHUAM.

Hanuuune TECHOW  TEXHHKO-3KOHOMHYECKOH  B3aMMOCBS3M NPOEKTHHIX  3ajad,
npegycMaTpHBaIOIIMX 00OCHOBaHHE CXEMbI BBIEMKH, MOpSAIKa OTPabOTKM 3anacoB U CXEMBI
BCKPBITHS, @ TakKXe CpaBHHUTENbHAs® HE3aBUCHMOCTh OT PpeEUIeHHd MpOYMX 3ajad
rOpPHOPYAHOIO NPOCKTHPOBAHHS, N03BOJIIET OOBEIHHUTE 3TH TPH 3aJa4d B OOLLYO rpymimy
(noxcucrtemy).

Bo Bropyio rpymmy ueliecoobpasHo OOBEAMHHTH 3ala4yH, OT pEUIEHHS KOTOPBIX
HEIIOCPEJCTBEHHO 3aBUCUT HHTCHCHBHOCTb MpOLIECCA OCBOCHHS MECTOPOXICHHUS
onpe/ieJieHHe TNPOM3BOACTBCHHON MOLIHOCTH pYAHHMKA, BBHIOOD CHCTEMbI pa3spabdOTKH M
CpeICTB MEXaHU3aLlMH TOPHHIX paboT.

B cOOTBETCTBUH C COBPEMEHHBIMH NpeICTaBIEHUSIMH Ipoleaypa Bbibopa MacumiTabos
NOA3EMHOr0 PyJHMKA JOOJDKHA MpeaycMaTpUBaTh COBMECTHYIO OLIEHKY KOJNWYECTBEHHBIX,
KayeCTBEHHbIX, IKOHOMHYECKHUX, JKOJIOTHYECKUX U PETHOHAIBHBIX (hakTOopoB. BmecTe ¢ TeM

TaKHE€ XApaKTCPUCTHKH Mponecca OCBOCHHS, KAK HHTCHCHBHOCTb, 3KOHOMHYHOCTG, I[10JIHOTA
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H Ka4yeCTBEHHOCTb HCIIOJIB30BAaHHS Hegp, a B pAAC ClAydyaeB M 3KOJOTHYHOCTH
HEMOCPEACTBEHHO 3aBHCAT OT BbIOOPA TEXHONIOrHH pa3paboTku. KpoMe TOro, HHTEHCHBHOCTD
U 3KOHOMHYHOCTb IpENONpeNeloTCsl BBIOOPOM CPEACTB MEXaHHW3alMM TOpPHBIX paboT.
Hanuune HemocpeACTBEHHOH B3aMMOCBS3H NMPOEKTHBIX 3a7ad M0 ONpElEeNeHUI0 MacmTaboB
NIpeIIPUATHS, BRIOOPY TEXHUKH U TEXHONOTHH pa3paboTKH JaeT OCHOBaHHE OOBENMHHUTH HX
B OOLIYyIO MOACUCTEMY U PacCMaTpHUBaTh B KaueCcTBE COCTABHBIX YACTEH KOMIUIEKCHOH 3aayu
10 000CHOBAHMIO PAllMOHANBHOH HHTEHCUBHOCTH NPOLIECCA OCBOEHUS MECTOPOXACHHUS.

CucTeMHBIH N0AX0M K NPOEKTHPOBAHHIO PYAHHKOB IIPH KOMIUIEKCHOM OCBOEHHH HEP
JIOJDKEH TpeAycMaTpuBaTh BbIAENIEHHE JIBYX OCHOBHBIX IOJCHCTEM, KaXKJas H3 KOTOPBIX
0OBEIMHSAET 110 TPH NPOEKTHBIX 3anauu. [IpuHaras rpynnupoBKa 3aay OCHOBaHa Ha aHAJIA3E
HX B3aUMOCBA3EH H B3aUMOJCHCTBHS NPpH GOPMUPOBAHHH KOTMYECTBEHHBIX, KAYECTBEHHBIX H
PKOHOMHYECKUX mokazarejed. M3 Bceil COBOKYIMHOCTH NMPOEKTHLIX 3a7ay BBLIEICHB] LIECTh
HauOoJsiee BaXKHBIX 3a7a4, (OPMUPYIOUIMX NPUHLHIHAILHYIO TEXHOJOTHYECKYIO CXEMY
PYJAHUKA M B pelIarolleil crenesy npenonpenensomux ee a¢dextnBHocts. EcTh ocHOBaHUS
CUUTATh, UYTO TMOCJIEAYIOUIEE MOJKIIOYEHHE INPOYHMX 3aJay HEe OKaXeT CKOJIBKO-HHOyZIb
CYHIeCTBEHHOr0 BIHSAHHUS Ha BbIOOpD NPUHUHUMNHAIBHBIX pEUIEHUH MU  OUEHKY HX
3¢ bexTUBHOCTH.

[IpuHuunuanbHas 6J10K-cXeMa, OTpakalollas NpoUeAypY CHCTEMHOTO Moaxoja K
TMPOEKTUPOBAHUIO TEXHOJOTHYECKOH CXeMbl pyJHHUKA, [pedyCcMaTpUBaeT BblAEJIEHUE
ciaenyromux 4YeTelpex 610KkoB: 6a30Bhli On0K, ONOK NOArOTOBKM IMPOM3BOACTBA, OJ0K
n00BIYH, OJTOK OLEHKH.

bazoBeiit 050K BKJIFOYAET BCE HUCXOJAHBbIE MarepHasibl Ha NPOCKTHPOBAHHUE, a TaKXKE
HOPMAaTHUBHO-METOANUYECKYIO JOKYMEHTAIMIO, perinaMeHTHpPYIOIYIO Ipouenypy
MPOEKTUPOBAHUS.

brox mnoAroToBkM NpPOM3BOICTBA BKIIOYAET CHCTEMBl ABTOHOMHBIX Mojenel, c
MOMOILBIO KOTOPBIX PElIAloTCd ClAeAyIOLUE 3aJauu: BbIOOp CXEMBI BBHIEMKH, OOOCHOBaHHE
nopsiaka oTpaboTKH 3anacoB, BEIOOP CXEMBI BCKPHITHS U MTOATOTOBKH.

bnox no6buM 00beAMHSET CHCTEMY aBTOHOMHBIX MOJEJEH, Mpe/lHa3HAuYeHHBIX s
pelIeHHs CeNYIOIHX NPOEKTHBIX 3adady:  BhIOOp CHCTeMbl pa3paboTku, BHIOOp cpencTB
MEXaHM3allly TOPHBIX paboT, ONpeleeHue IPOU3BOICTBEHHOM MOLIIHOCTH Py/IHHKA.

B pamkax Kaxooro Hu3 JBYX OCHOBHBIX OJIOKOB (mojcucTeM) ¢opMUpyeTrcs H
OLEHMBAETCS HEKOTOpas COBOKYNHOCTh BapHaHTOB, NpPHHUMAaeMbIX K pacCMOTPEHHUIO Ha
3aBeplIalOllell  CTaguM [POEKTHPOBAHMS, NpPEAyCMaTpUBAIOLIEH CUHTE3 BO3MOXHBIX

TEXHOJIOTUUECKHUX CX€M, HX CpaBHEHHME H BbeIOOp Hambonee 3(pdekTHBHOH Ha OCHOBE
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KpUTEPHS ONTHMAJIBHOCTH, oO0ecnedyuBalOLEro0 COBMECTHBIM yueT Bcex TpeboBaHuii
KOMIUJIEKCHOIO OCBOEHHA Heap. Jlns 3ToH Uenm mnpeaycMarpHBaercs OIOK  OLEHKH,
BKJIIOYAIOUIHH BBIXOJAHbIE AaHHbIE M0 BapHaHTaM TE€XHOJIOTHYECKOH CXEMbl H 3KOHOMHKO-
MaTeMaTHYECKYIO MOJENb, C NMOMOILBIO KOTOPOH BBIMOJHAIOTCA pacyeTHhbIE NIPOUEAYPHl Ha

CTaauH CpaBHHTCHLHOﬁ OLCHKH BapHaHTOB.

13.4. MeToan4eckie 1oJioxKeHHs NPOEKTHOIT OLIEHKH 3aMacoB

MECTOPOXKAECHHA KaK 00bEKTa KOMILIEKCHOI0 0CBOEHHSA

B oTeuyecTBeHHOI1 MpakTHKe pa3rpaHUYeHHe 3anacoB Ha 3¢ ¢eKTuBHbIC (0ajlaHCOBBIE) U
HeaddexkTHBHBIE (3abanaHCcoBEBIE), OCYLIECTBISEMOE 110 PE3YNBTATAM JIETANLHOW Pa3BelKH,
(daxTHYECKH HOCHT OKOHYATENbHBIH XapakTep. CIOXUBLIAACA YIPOUIEHHAS CHCTEMA OLIEHKH
3aracoB He OTBeYaeT MHOroo6pastio H 0COOEHHOCTIM Ie0JIoro-ropHO-3KOHOMHYECKHUX 3a/1aY,
pemaeMblX Ha pasIMYHbBIX 3Tanax Mpolecca OCBOCHUS MECTOPOXKIACHHUS.

JomuHupyloas B ocieiHee BpeMs 3anacocOeperaroliasi TeHACHIHA Ipeaonpeaennia
Y>KECTOYEHHE TpeOOBaHUH IO OXpaHEe HeJp, COrNacHO KOTOpPBIM MPOECKTHPOBaHWE TOPHBIX
NpeAnpUsITHH JOJDKHO OCYLIECTBJIATBCS B CTPOrOM COOTBETCTBUHM C YTBEPXIECHHBIMH
3arnacami.

[IpencrapneHue o He3bIOAEMOCTH OIHAXIbl YCTAHOBIEHHBIX KOHAMIMH (akTHyecku
HCKJIIOUYaeT BO3MOXXHOCTb CKOJIbKO-HMOYIbL CYHIECTBEHHOH KOpPPEKTUPOBKH TEXHHYECKHX
pelleHHH, NPUHATHIX Ha MPOEKTHOH CTaJMH, a ClCA0BATE/bHO, 3apaHee OJIOKHpYeT IIo0bIe
MONBITKH ONTHUMHM3ALMM 3THUX pelleHHH B Ipoliecce MpOEKTHpoBaHUA. Bmecte ¢ Tem
NpeanpoeKTHas OLlEHKa HE MOXET JaTh MCUEpIbIBAIOIHE U MPUTOM OKOHUYATEJIbHbIE OTBETHI
Ha BCe BOIIPOCHI, CBA3aHHBIE C BbIOOpOM mnyTedl M Haubonee 3¢QPEeKTHBHOIO OCBOEHHS
MECTOPOXKIAECHHUS.

OnHOCTOpOHHSS HalpaBIEHHOCTb 3anacocOeperaroniell KOHLENUHH B ONpENeIEeHHOH
Mepe TPOTHBOPEUUT KOHLENIHH KOMIUIEKCHOTO OCBOEHHS HEIp, OOHMM M3 IIPHHIIMUIIOB
KoTOopoiH  sBisiercss ofecnedeHHe He MaKCHMaJIbHOH, a ONTHMaIbHOH INOJHOTEI
HCII0JIb30BAaHMA 3a11aCOB.

OcHoBHas LleJib MPOEKTHOH OLIEHKH 3aracoB - CO3/aTh OCHOBY AJIsi BEIPAOOTKH BCETO
KOMILJIEKCA IMPOEKTHBIX peuleHHid. [lpu oOmed ONTHMH3ALHMOHHOM HanpaBI€HHOCTH
NPOEKTHOH OILIEHKH B €€ 3aJa4d BXOJHT He caM BbIOOD ONTHMAIbHBIX PEIIECHUH, a CO3JaHHE
MIPEANOCHUIOK IS UX LEJCHANIPaBlIEeHHOCTH MOKCKa. B oTanume oT Apyrux BHAOB reoJIoro-

3KOHOMHYECKHX OLEHOK, NpeAyCMaTpHBalOIIHAX 000CcHOBaHHE OJTHO3HAUHBIX peIHCHHﬁ,
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XapaKTEepHO# OCODEHHOCTBIO IIPOEKTHOH OUEHKH HBJIFETCH €€ allbTEPHATHBHOCTH, T.€.
BBISIBJICHHE  HEKOTOPOM  COBOKYIIHOCTH TEPCNEKTHBHBIX  BAapHaHTOB, IMOJJIEXalluX
JaJIbHEHILEMY HCCIEAOBAHHIO.

[TpoekTHas oleHkKa 3amacoB, OyOy4yH COCTaBHOM 4YacThIO Mpollecca NMPOeKTHPOBaHHA,
Oasupyercst Ha OOIIMX METOAHMYECKHX TMPHUHLIMNAX pelleHUs IIpOeKTHBIX 3ajad, Y, B
YaCTHOCTH, MpeJycMaTpHBaeT UCIOJIb30BaHUE IWHAMHYECKHX METONOB H COOTBETCTBYIOIIHX
UM HHTETrPaJIbHBIX KpHUTEpHEB, OOECMEYMBAIOUIMX COU3MEPEHHE Da3MYHBIX TpeOOBaHUH
KOHLEMIIUU KOMIUIEKCHOTO OCBOEHHS HENP.

B ornnyud OT nOpeAlpoeKTHOH OLEHKH MECTOPOXACHHA [POEKTHAs OLEHKa
pacnpocTpaHseTcs He Ha Bechb CPOK OTpa0OTKHM 3aMacoB, a TOJbKO Ha MEpHOJ ONTHMH3aluH
NPOEKTHBIX pelleHUH, TNPOAODKUTENBHOCTE KOTOPOrO B COOTBETCTBHH C  OOLIMMH
OpHHOMNAMHY JUHAMHYECKOH METOJOJIOTHHM pELIEHUs TOpHO-DKOHOMHUYECKHMX 3axad He
JIOJDKHA MpeBbIIaTh 25 JeT.

B ornuuue OT KpUTEpMs, perjiaMeHTHUpPyeMoro BpeMeHHBIH THUIIOBOM METOAMKOH
OLIEHKH MECTOPOXAEHHUS TMOJE3HBIX MCKOIMAeMBbIX, CTpykTypa ofobuiatouero Kpurepus
IIPOEKTHOH OLEHKH 3alacoB AOJDKHA NpeXyCMaTpuBaTh yuyeT 3KOHOMMUECKOro yuiepba oT
MOTEphb LEHHOCTH B mpolecce ocBoeHus. IIpn olleHke, oxBaThIBalolied HE BeCh MEPHOLN
oTpabOTKH MECTOPOKIEHMS, a JHIIb €ro MepBbld 3Tar, Takoi ydeT HeoOXOAMM, MOCKOJIBKY
CpaBHMBaeMble BApHAHTHI JlaXke IPU OJHHAKOBBIX 00BEeMax MPOU3BOACTBA MOTYT pa3ziMyaThbCs
CTENEHBIO MOJIHOTHI UCTIOJIL30BAHUS HEAP.

ATbTepHaTHUBHBIH XapakTep NPOEKTHOH OLEHKM 3amacoB, NpPH  KOTOpoil He
ApeaycMaTpUBaeTCs OKOHYAaTeJIbHBIH BBIOOpD BapuaHTa, o0ecreuuBaeT BO3MOXHOCTh
JNaJIbHEHLIEro ONTHMH3aLHOHHOTO OUCKA Ha AOCTATOYHO IIMPOKON OCHOBE, B TOM YHCIE H
Ha OCHOBE YaCTHBIX KPUTEPHEB.

[Ipy npoekTHOH OlieHKe 3aracoB MeCTOPOXJAeHHS KaK o00bekTa KOMIIJIEKCHOTO
OCBOEHMS JOJDKHBI OBITH [POAHAIW3UPOBAHBl YCNOBHA BbIAEJECHHsST THIOB H COPTOB
[IOJIE3HOI'O MCKOIIAEMOTO, HCXOAst U3 TEXHOJIOTHYECKHX CBOHCTB, ONPENENAIOMINX pa3IuYHble
cnocoObl nepepaboOTKM UM pa3IUyHbIE 00aCTH UCTIONB30BAHNA MUHEPAIBHOTO CHIPBSL.

Meronuyeckue OCHOBBI pEIUEHHS 3a7ad [POEKTHOW OLIEHKHM, CBS3aHHBIX C
ONpeJIeNIEHHEM YCNIOBHHM KkadecTBeHHOH JuddepeHimalny 3anacoB  MeCTOpPOXIeHUS,
uenecoobpaszno paccMoTpeTh 0co00.

B omnpeneneHHbIX ycIOBHAX OOHOH M3 OCHOBHBIX 3aay NPOEKTHOM OIlEHKH 3amacoB
MECTOPOXKIEHUA KaK oOObeKTa KOMIUIEKCHOTO OCBOEHHS CTAaHOBHTCS HCCJIeIOBAHHE

uenecoo6pa3Hocm BOBJICHEHHA U OIKCIUIYaTallMIO 3anacoB, OTHECCHHLIX I10 pe3yJbTaTaM
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NpeANPOCKTHOH ONEHKH K 3a6anaHCOBBIM. KoppexTpoBka rpaHull pa3paboTku
pa3sBCaHHBIX 3allacOB  Ha CTaJWH ITIPOSKTHpOBaHMsA SBIAETCS OJHMM H3 J3TaloB
IOCIEI0BATENILHON ONTHMHU3AIMH MIPOLECCA OCBOSHHS MECTOPOXAEHHS.

[TocTaHOBKa Ha CTaMH MPOEKTUPOBAHHS BOIPOCA P LENECOOOPA3HOCTH BOBJICYEHHS B
IKCIUTyaTallMIO 3aMacoB, IE€PBOHAYaJbHO OTHECEHHBIX K 3a0alaHCOBBIM, MOXET ObITH
00ycIOBIIEHA LENBIM PAIOM 00CTOATENIBCTB, PACCMOTPEHHEIX HHXKE.

[IpencraBneHus 06 3KOHOMHYECKOH 3HaYMMOCTH TOM MM HHOM 4acTH 3amacos
OTHOCHUTENIBHBI U COOTBETCTBYIOT SKOHOMHYECKOH CHTYyallMH U TEXHHYECKHM BO3MOXKHOCTAM
MPOU3BOJICTBA TOJIbLKO Ha MOMEHT OLEHKH MECTOpOXAeHHsA. IIOoCKONBKY TEXHHMYECKHE
PELICHNs U 3KOHOMHYECKHE TT0Ka3aTelIH, MOJM0XKEHHbIE B OCHOBY IPEANIPOEKTHON OLICHKH, K
MOMEHTY TIPOEKTHPOBAHUS 00beKTa HEPENKO YCTApEBAIOT, YCJIOBHS pa3rpaHHYEHHs 3alacoB
MOJIeXaT TMPOBEPKE € YYETOM HM3MEHEHHS COCTOAHHSA ChIpbeBOH 0a3bl, NMOTPeOHOCTH B
MOJIC3HOM MCKONIA€EMOM M YPOBHE II€H Ha MNPOAYKIIHIO, & TaKXE TEXHHYECKOTO YpPOBHA
[IPOH3BOACTBA B [IEPHOI MEXKIY YTBEPKICHHEM 3al1aCOB H HA4aIOM MPOCKTHPOBAHHUAL.

Bompoc o0 BOBJEYEHMH B OSKCIUTyaTallMio 3abajaHCOBBIX 3alacoB, SBISIOIMXCS
HCTOYHHMKOM NOJY4YeHHs JeQHUUTHON MPOAYKIMH, AOJIKEH PellaThcs C YYETOM MOBBILLEHHS
cIipoca, a CJIeIOBaTe/IbHO, H NIEPCNEKTHRE NOBRIIICHHS LIEH HA 3TY NPOIYKIHIO.

Hexoropas 4acTh pa3sBeJaHHBIX 3alacoB MOTJIa IOJYYHTh OTPULATENIbHYIO OLIEHKY H3-
3a OMOOK, OOYCIOBIEHHBIX HENOCTATOYHO AOCTOBEpHOH HMHopMalel, WK B pe3ysbTaTe
BHIOOpPa HEONTHMAJIbHBIX PEIIEHHH B CBSI3M C HECOBEPLIEHCTBOM CYLIECTBYIOLICH
MCTOJIONIOTMH OKOHTYPHBAHHUA 3ariacoB.

OmnpeneneHHas 4acTh 3anacoB, OTHECEHHBIX K 3a0asaHCOBBIM, MOXET BCKPBIBATHCA
TIONYTHO IIPM NPOBEAECHUH BBIPAOOTOK, NpeJHa3HAUYCHHBIX Ul BBIEMKH 0alaHCOBBLIX 3alacoB.
IIpu 3ToM BOBIIEUEHHE B IKCIUTyaTallMlO COOTBETCTBYIOHIMX 3a0anaHCOBBIX 3aIllaCOB MOXKET
0Ka3aTbCA JKOHOMHYECKH OINpPaBAaHHBIM, MOCKONILKY TpebyeT CpaBHUTENBHO HEOOIBIINX
AOTIOJIHATENIBHBIX 3aTpar.

VYpenuuenne MacmTaboB IpeAnpusTHs 3a CYET BOBJEYEHHS B IKCIUIYaTallUIO
HEKOTOPOH yacTu 3a0ajlaHCOBBIX 3alacoB MpeAonpenenseT obillee CHUXEHHE YIEIbHBIX
3aTpar, YTO MOXET 00ecne4YuTh peHTabeNbHY0 0TpabOTKY 3THX 3aIlacoB.

Ilpy  nNpoeKTUpOBaHMM  paCLIMpeHHs, PEKOHCTPYKLUMH WIH  TEXHHYECKOro
NEPEBOOPYHKENHSA JEHCTBYIOIIEr0 pyJHHKAa MPOBEPKA BO3MOXHOCTH H 3KOHOMHYECKOH
nenecoobpa3sHOCTH  BOBJICYEHHS B OKCIUTyaTauHIO  3allacoB, paHEEe  CYHTABIIHXCH
3abalaHCOBBIMH, CTAHOBUTCSA 00s3aTesbHOM. D¢ (EKTUBHOMY HCIONB30BAHUIO ITHX 3alacoB

OJlaronpyusTCTBYET TO 0OCTOATENBCTBO. YTO ONpelesIeHHas HX YacTh OKa3bIBaeTcs JIHOO YK€
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BCKPBITOM, 1100 HAXOAUTCS B HENOCPEACTBEHHOH OJU30CTH OT NPOHACHHBIX BCKPHIBAIOLIUX
BBLIPAbOTOK.

[lpn npoexTHO!H OlLEHKE CleAyeT YUYHThIBaTh BO3MOXHOCTH O€3BO3BPAaTHOM YyTpaThl
3abasaHCoBBIX 3allacoB B pe3yJjibTaTe pa3paborkn OanancoBblX. [lockonbky 3abanancoBbie
3armacbl CO BpeMEHEM MOTYT CTaThb OOBEKTOM OCBOEHMs, HEOOXOIUMO COINOCTaBUTH
BO3MOXHBIH 3G (deKT OT UX U3BJIEUEHUs U 3aTpaThl (WIK YOPOKaHUE IPOEKTHLIX pELLEHUH) B
CBSI3H C KOHCEpBaLUEH 3TUX 3aMacoB.

B oueBMOHBIX CilyyasX, KOrJa 3KOHOMHMYecKas 11eecoo0pa3HOCTh OCBOEHHs 3allacosB,
CUMTABIIKAXCH 320aTaHCOBBIMM, B IPUHIUTIHANIEHOM TUIAHE HE BHI3BIBAET COMHEHUH, pelenue
3a/layl  CBOJUTCA K OOOCHOBAHHIO OINTHUMAlbHOTO BAapHaHTa, BKJKOYasd OIpE/eIeHHe
palUHOHAIBHON  MMOC/IEQOBATEIBHOCTH  OalaHcoBBIX M 3a0anaHCOBBIX  3allacos,
HAUBBITOJHEHINETO COOTHOINEHUS UX 00BEMOB H T. 1.

Bo3MOXHBI CilelytOlllie OCHOBHBIE BapUMaHTBl OCBOEHHUS 3aMacoB, MEepBOHAYAIBHO
OTHECEHHBIX K 3a0alaHCOBBIM:

oTpaboTKa MECTOpPOXIEHUs IO BaIOBOH cXxeme, TpH KOTOpoH OanaHcoBble WU
3abanaHcoBbie 3amacbl M3BJIEKAIOTCS COBMECTHO NP COOTBETCTBYIOLLIEM YCPEIAHEHHH I10
KayecTBY;

oTpaboTKa MECTOPOXAEHHS IO pPa3lejlbHO-0JIHOBPEMEHHOH cXemMe, NMpH KOTOpoH ¢
€CaMoro Havasa 3KCIUTyaTaliiu obe pa3HOBHIHOCTH 3aMacoB AOOBIBAaOTCS nepepadaTbhIBalOTCA
OTIEJIBHO;

oTpaboTka M0 pa3leNlbHO-pa3HOBPEMEHHON CXeMe, MpPH KOTOpOH  INEpBOHA4YajbHO
U3BJIEKAETCS TOJBKO OJHA pa3HOBHAHOCTbL 3alacoB, 10 3aBepLIEHUH HX OTpaboTku
HAUMHAETCS H3BJICUEHUE BTOPOH Pa3HOBUAHOCTU (B MEPBYIO oUepelh OOBIYHO H3BJICKAIOTCH
OanaHCOBBIE 3amachl, a BO BTOPYI - 3a0ajaHCOBBIE, UTO MO3BOJISET HOAREPKHABATH
peHTabenbHyI0 OTpabOTKYy B TE€UEHUE BCErO CPOKa I3KCIIyaTalluM, IMOCKOJBKY K Havaly
oTpaboTku Oonee O€IHBIX 3amacoB 3HAUMTENIbHAd YacTh MEpPBOHAYAIbHBIX 3aTpar
OKa3bIBaeTCs yyKe noraumennoi Ha GoraTele 3anachl);

oTpaboTka 1o  cMemaHHoW  (KOMOMHMpOBaHHOH)  cxeMme, IIpH  KOTOpPOM
NIOCIEI0BAaTENbLHOCTh M3BIEYEHHUS! 0ajlaHCOBBIX U 3a0alaHCOBBIX 3aMacoB H3MEHSETCs 10
MEpe pa3BUTHs TOpHBIX paboT, WM e B TOM Cilydae, Korjaa B IIpeJesiaX MeCTOpOXIEHHUs
OJHOBPEMEHHO IIPHMEHSIOTCS pa3/IMUHbIE CXEMBI BHIEMKH.

BoBneyeHne B 3KCIUIyaTallMio 3aracoB, OTHECEHHBIX Ha NPEINPOEKTHON CTaguM K
3a0anaHcoBBIM, MOXET OBITh OCYIIECTBIEHO B HECKOJBKMX BAapUaHTaX, pPa3IMYaroIINXCH

CpPOKaMH H HOCHECOOBATECIIBHOCTBHD HX OCBOCHUA, obbeMaMH BOBJIEKaeMbIX OaJaHCOBBLIX H
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3a0aslaHCOBBLIX  3aIacoB (H HX COOTHOLIJGHH&M), Ka4y€CTBCHHBIMH XApPAKTCPHUCTHKaAMHU
[IOJIE3HOI0 HMCKOINae€MOro, InokKa3aTe/IsMH IIOJIHOTBI HCIIONIb30BAHUA HEADP, pa3MepamMH
JOIIOJIHHTENBHBIX KallUTAIbHBIX BJIOXEHUH H XapaKTepoM HX pacnpeacJICHAA BO BPCMCHH,
YPOBHEM H JOHHaMHKOH SKCIUIYaTallHOHHBIX 3aTpaTrT H T. A.

JKOHOMHYECKas HCHCCOO6p&3HOCTb BOBJICUCHUA B IKCILTyaTauuto 3anacos,
CUHTABHINXCH 3a6aJIaHCOBbIMH, YCTaHABJIMBA€TCA Ha OCHOBC COIIOCTABJICHHA 3(1)(1)CKTPIBHOCTPI
KaXXa0oro #“3 BO3MOXHBIX BapHaHTOB C 6anaHCcoBbIM BapHaHTOM, B Ka4€CTBC KOTOPOro
IIPUHUMACTCA OCBOCHHE TOJIBKO DanaHCoOBBLIX 3aNacoB.

CpaBHI/ITCJIbHaﬂ OLCHKa 3(1)(beKTI/lBHOCTI/I BapHaHTOB OCBOCHHSA 3ariacoB, paHeEC

OTHCCCHHBIX K SaﬁaﬂaHCOBbIM, OCYHIECTBJISACTCA MO cne,uylomeﬁ (bopMyne:

T

AD =% {(i - Ues) - [(Ki - Ke) +(Cit - Co) +(Y"it - V'60] }B¢, (13.2)
1=1

rae A D - apdexT OT BOBJIEYEHHS B IKCIUTyaTallUlO 3a0aJlaHCOBBIX 3alacoB IO i-oMy
BapHaHTy 3a nepuoj oueHku T, py6.;

Ll , g - n3BnEeKaeMas NEHHOCTh COOTBETCTBEHHO 1O 1-OMY W 6a30BOMY BapHaHTaM B -
oM roay, pyo.;

Kit , Ks - xanuTanbHbie 3aTpaThl COOTBETCTBEHHO IIPH 1-OM BapHaHTE OCBOCHMS
3abaslaHCcoOBbBIX 3amacoB U 6a30BOM BapHaHTe B t-OM rony, pyo.;

Cit , Cea - dKcnIyaTallHOHHBIE 3aTpaThl COOTBETCTBEHHO INPH 1-OM BapHaHTe
OCBOEHHS 3a0anaHCcoOBBIX 3aacoB ¥ 6a30BOM BapuaHTe B t-OM roay, pyo.;

V' , V" & - ywiep6 oT motepb COOTBETCTBEHHO MNpH i-OM BapHaHTE OCBOEHHA
3abanaHcoOBBIX 3al1acoB U 6a30BOM BapuaHTe B t-OM roay, pyo.;

B, - k03¢ ¢uLMeHT NpuBEAEeHHS pa3HOBPEMEHHBIX 3aTpar U 3¢ (PEKTOB.

13.5. YeaoBHS cOBMECTHOI ONTHMH3AIHH MPOEKTHBIX 321324 110 BbIGOPY

CXe€Mbl BLICMKH, ITOPAAKA OTpaﬁoTKl’l 3aMMacoB H CXE€MbI BCKPLITHS

OmHHUM M3 OCHOBHBIX TpebOBaHHH, MpedbABISEMBIX K NPOEKTHOMY OOOCHOBaHHIO
TEXHOJIOTHYECKON CXEMBl PyJHHMKA NPH KOMIIJIEKCHOM OCBOCHHH MECTOPOXKIAEHMs, SBIAETCA
obecnieueHHe ycnoBHi AN (QOPMHPOBaHHS KayeCTBEHHBIX XapaKTEPHUCTHK J0OBIBaEMOro
CHIpBs, obecrieynBarOMKX ero Hanbonee 3hhexTHBHOE HCMOIB30BAHHE.

Jns OONBIIMHCTBA DPYIHBIX MECTOPOXJIEHHH XapakTepHa Ta MWJIM HHasg CTENEHb

Ka4yeCTBCHHOM HEOJHOPOAHOCTH CoOCTaBa, 4YTO BO MHOTHX Cly4dasX nOpeaonpenciscTt
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HEOOXOAMMOCTb U IKOHOMHYECKYIO 11€1eco00pa3HOCTh Pa3JeIbHOM BbIEMKH H nepepaboTKH
Pa3HOTUIHBIX UM Pa3HOCOPTHEIX pyI.

Ha nHayagbHOM 3Tane MpOEKTHPOBaHWS PYAHHKA IODKHBI OBITH NpOAHAIH3MPOBAHbI
YCJIOBUS  BbIAENCHHS THUIOB MWW COPTOB [IOJIE3HOTO  HCKOINAEeMOro, HMCXOoAs M3
TEXHOJIOTHYECKUX CBOMCTB, ONpeessOlIMX pa3sAHuHble CHOCOOBl NepepabOTKH  HIH
pa3uuHble 061aCTH UCNONb30BaHUS MHHEPAIBHOTO CHIPBA.

KauectBennas auddepenuranns 3anacoB IenecoobpasHa B TeX CilyvyasiX, Korza
pasmenbHas nepepaboTka KaXIOH HX pPa3HOBMIHOCTH O0€CNedyMBaeT CyIIECTBEHHON
MOBBILIEHHE TEXHHKO-IKOHOMHUECKHX ITOKa3aTenel nepepadaThiBaroLIero NpeAnpUsTUs 10
CPaBHEHHIO € BAJIOBOHN CXEMOH.

O} eKTUBHOCTH pa3ieIbHOM CXeMBl BBIEMKH 3aBHCHUT OT PELUEHHS psaa IPOEKTHBIX
3a71a4, U3 KOTOPBIX [IEpBOOYEPEIHOE 3HAUCHHE HMEET TEXHHKO-23KOHOMHUYecKoe 0OO0CHOBaHHKE
nopsinka orpaboTKH 3amacoB, T.€.  HAIpaBIE€HUsS pa3BUTHS TOPHBIX paboT, BKIIOYas
ycTaHoBJIeHHE O0BEMOB M OYEPENHOCTH BOBJICUEHHS B IKCIUIyaTallMIO pa3HbIX TUIIOB WM
COpPTOB pyI.

B cBs3u ¢ peanusauueidl pa3nenbHOM  CXeMbl  BBIEMKH  OOBIYHO  BO3HHKAaeT
HEOOXOIUMOCTb BHECTH ONpEJIENCHHBIE KOPPEKTHBBl B CXe€MY BCKDBITHS M, B YacTHOCTH,
NpesyCMOTPETh NPOXOAKY ClIEUHANbHbBIX CTBOJOB MJIH CO3JaHHE JONOJIHUTEIBHBIX OYHKEPOB.
CBsi3aHHOE C 3THMM YCJIOXXHEHHE CXEMbl BCKDBITHS OTpa3uTCsi Kak Ha olueM obObeme
NOTPEOHBIX KAIMTAIBLHBIX 3aTPaT, TAK M HA YPOBHE YIENbHBIX KallUTAIBHBIX BIOXKEHHUH, 4TO B
KOHEYHOM CYeTe NPUBEAET M K IMOBBILUICHHIO Ce0ECTOMMOCTH AOOBIYY.

B CcoOOTBETCTBMM C H3JIOKEHHBIMH BbIlle NPHHLMIAMH CHCTEMHOr0 INOAXoJa K
NpPOEKTHOMY OOOCHOBaHHIO TEXHOJIOTMYECKOH CXeMbl pyOHHKa 3aladd, CBS3aHHBIE C
BBIOOPOM CXeMBbl BBIEMKH, I[OpAAKa OTPAbOTKM 3alacoB M CXEMbl BCKDBITHS, MEXIy
KOTOPBIMH CYILUECTBYET TE€CHas TEXHHKO-DKOHOMHYECKAs B3aHMOCBS3b, JOJDKHBI peliaThcs
COBMECTHO.

KomMmnekcHas 3ajaya pemaercsd B CIEAYOLEN N0ce/10BaTENbHOCTH

BBIICJICHHE Y4aCTKOB Pa3HOKAYECTBEHHBIX Py,

onpeneneHue nopsaxKa oTpaboTKH 3anacos;

000CHOBaHHE CXEMbl BCKPBITHS M INOATOTOBKH, OTBevalollell YCNOBHSAM pa3aensHOR
OTpabOTKH Y4aCTKOB MECTOPOXKIEHHS.

[Tockoneky pasziesibHas BblEMKa 3anacoB OOBIYHO CONpsDKEHA C YCJIIOKHEHHUEM H
yAOPOXaHHEM TEXHOJOTHYECKOH CXE€MBbl PYyIHHKA, 3KOHOMHYECKas I11eJiecooOpa3HOCTh

COOTBCTCTBYIOIIUX pemeﬂnﬁ JOJKHA OLCHHUBATBHCA MNYTEM COIIOCTABIICHUA 3(1)(be1<Ta,
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NOCTHIaeMOro y TOTpeOHTENs, ¢ [OONOJHUTENBHBIMHM 3aTpaTaMH [pHU  pa3paboTke
MECTOPOKAEHHUS.
Ilpu sTOoM BO3MOXHas penuuuHa 3¢h¢eKkTa B cUCTEME ‘‘pyAHMK-000raTHTENIbHAs
¢abpuka” cOCTaBHT:

AD=D,-8,, (13.3)

roe Jp - SKOHOMMYECKMii 3ddext y noTpebutens mpu pasjenbHoOM mnepepaborke
Pa3HOCOPTHHIX pPYI;

Sp - 3aTpaTsl, CBA3aHHBIE C pealu3alMeil pa3fAeNbHON CXEMBL.

ITock ONTHMANBHBIX pPelleHHH CBOAHUTCS K OOGOCHOBAHMIO YCJIOBHH, NMpPH KOTOPBIX
PasHOCTB (I - Sp) AOCTUTaET HanOOIBIIUX 3HAYEHHIA.

Ilpu  paspmenpHOM  mepepaGoTKe  pyAbl  IKOHOMHYECKMHT  >PdekT  mesmkom
obecnieurBaeTCs 3a CHET IOBBILIEHHS HM3BJICUEHHS I1OJIE3HBIX KOMIIOHEHTOB M BLIPAXKAETCA
IIPUPOCTOM M3BJIEKAEMOM IIEHHOCTH [0 CPAaBHEHUIO C BaNOBO# NepepaboTKOi.

C yyeToM HEKOTOPOIO MOBBIUEHHS CEBECTOHMOCTH MepepabOTKH, CBA3AHHOTO C
YCIIO)KHEHHEM TEXHOJIOTHYECKOH cxeMbl (pabpuku, skOHOMHYeckuil 3¢ dekT y noTpeduTtens

COCTAaBHT:

On= (U, - 1) - (C," - Ci"), pyb/T;  (13.4)

rae L, 11, - n3BnekaeMas nennoctd 1 T nepepaGaThiBaeMOi py/bl COOTBETCTBEHHO NPH
pa3ieIbHOM M BAIOBOM CXeMax nepepaboTKH, pyo/T;

C,", Cy" - cebecTOMMOCTE nepepaboTku | T pyAbl COOTBETCTBEHHO NMPH pa3leNbHON H
BaJIOBOH cxeMmax, pyo/T.

IIpupoCT ynenbHBIX 3aTPaT Npu pasfielbHOM pa3paboTKU N0 CPAaBHEHHUIO C BaJIOBOH

XapaKTepu3yeTcs CIERYIOLIHM REIpaKeHHEM:

Sp=(C"-Cy") + AK , pyb/T; (13.5)
A

rae C,",C," - ynenbHBIE 3KCITyaTalMOHHBIE 3aTPATHI (33 BEYETOM aMOPTH3AIMOHHEBIX
OTYUCIEHUH Ha PpEHOBAllMIO) COOTBETCTBEHHO MpPH pasdeNbHOM M BaloBOM cxeMax
paszpaboTku, pyo/T;

AK - nononHHTENIbHBIE KaHTabHBIE 3aTPAThl, CBA3aHHBIE C pealin3alldeil pa3aebHOM

CXEMBI BHIEMKH, pYy0;
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A - ronoBoii 00beM 100BIYH 110 PYIHUKY, T.

B OonpmMHCTBE cilydyaeB pa3fenbHas cXeMa BBIEMKM MOXeET OBbITh peanu30BaHa B
HECKONIBKMX BapHaHTaX, pa3/InyarollluXCcsa YHCIIOM BbIIENAEMBIX pa3HOBHAHOCTEH 3amacoB W,
ClIe/IOBATENIbHO, COOTHOIIEHHEM HX O0OBbEeMOB M  Ka4ECTBEHHBIX  XapaKTEpHCTHK,
OYepeTHOCTHIO BOBJICUEHHS COOTBETCTBYIOIIMX 3aMlacOB B 3KCILTyaTallMIO; CPOKAMH CO3JaHUs
00bekTa, 06beMaMHu OTPEOHBIX 3aTPAT M NOCTUraeMbIX 3(PEKTOB, a TaKKe XapaKTepoM HX
pacrnpezieJieHds BO BpEMEHU. Y UMThIBas JHHAMHYECKHE CBOMCTBA ONITUMH3AIMOHHON 3a/1a4M,
€€ pelIeHHe JOJDKHO OBITh NPUYPOUEHO K IIEPUOJY OLEHKH, MO3BOJIAIOLIEMY YYECTh pa3Iu4Hs
B yCIOBHSX (OPMHpPOBAaHHS DPa3HOBPEMEHHBIX 3aTpaT M 3(QQEKTOB IO CPaBHUTENBLHBIM
BapUaHTaM.

Bo Bcex cnmywasix mpH cpaBHEHHMH BO3MOXHBIX BapHaHTOB Da3/JejbHON BBIEMKH B
KauecTBe 6a30BOr0 JOJDKEH pacCMaTpUBATLCS BapHaHT BAJOBOH OTpabOTKH 3amacoB.

OnTuUMaNbHBIM CHIEJIyeT CYHUTATh BapHaHT, TPH KOTOPOM JOCTUraeTcs MaKCUMYyM
HMHTErpaibHOro 3¢ (deKTa 3a NPUHATHIN NEPHOJ OLIEHKH B CUCTEME “‘pyAHUK-OOOraTHTENbHAS
(¢abpuka”. B COOTBETCTBMM € ITHM KpUTepHil CpaBHUTENbHON oOlLeHKH 3(dexTHBHOCTH

BapHaHTOB BbIpaxkaeTcs cliefytoweit neneBoil QyHkuuei:

T
AD =% {(Lp - W) - [(Kpt - Ka)) + (Cp* - Co) +(C" e - C"49)] }By > min, (13.6)
i=1

rae L , L - u3BIekacMast LIEHHOCTh COOTBETCTBEHHO IIPH pa3fieNIbHONM M BalOBOM
cxeMmax B t-oM roay, pyo.;

K, . Ky - xanuTaneHbple 3aTpaThl COOTBETCTBEHHO MPU  pa3/ieNIbHOM W BalOBOH cXxeMmax
B t-OM rony, pyo.;

Cpi"s Col”* - IKCIUTyaTallMOHHBIE 3aTPaThl Ha J0OBIYY COOTBETCTBEHHO NPH pa3leNbHOM
¥ BaJIOBOM cXeMax B t-oMm roay, pyo.;

C"pt , C" 4 - 9KCIUTyaTalHOHHbIE 3aTPaThl Ha NepepaboTKy Pyabl COOTBETCTBEHHO MPH
pa3iesbHOM U BJIOBOM CxeMax B t-oM roay, pyo.;

CpaBHuTENbHAs OLIEHKA BAapHAHTOB BBIEMKHM [O3BOJISET BBISBHTH HEKOTOPYIO
COBOKYIHOCTb BO3MOXHBIX BapHaHTOB, pa3/IMYyalOIMIHUXCd BEJIMYHHOH HHTErPAJILHOTO
s dexra. M3 uMcna BapuaHTOB, XapaKTEPU3YIOLIMXCsA ONM3KHMH 3HadeHHsMH 3ddekTa,
ocyulecTBiserca BblOOp Haubonee 1enecooOpa3sHOro BapHAaHTa, MCXOAS M3 KOHKPETHBIX

yCHOBI/Iﬁ H IIpHOPUTETA HACTHBIX KPUTCPHEB.
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13.6. OnTHMH3aLNA B3aHMOCBSI3H NPOLIECCOB

H3BJIeY¢HHA H BOCIIPOM3IBOACTBA 3a11aCcoOB

XapakTepHOH O0COOEHHOCTBIO TOPHOTO TIPEANpPHUATHS SBJSETCS HEOOXOJUMOCTD
NEPHOJKNYIECKOro BO30OHOBJIEHHs (BOCIIPOH3BOACTBA) €ro MPOU3BOACTBEHHOH MOIIHOCTH B
TEYEeHHE MOUTH BCETO CPOKa CyllecTBOBaHHs oObekTa. [lepBoHadYanbHO HEOOXOAMMBIH 3ajel
BCKDBITBIX, IOATOTOBJIEHHBIX M TOTOBBIX K BBIEMKE 3alacoB CO3MaeTCs B NEPHOI
CTPOMTENBCTBA IPEANPHATHSA, a B JaJbHEHINeM NOLNEP)KHBAETCS IMYyTEM CBOEBPEMEHHOTO
BCKPBITHS, IOATOTOBKH M HAPE3KH HOBBIX YYaCTKOB MECTOPOKACHHS.

PaboThl Mo BCKpBITHIO, MOATOTOBKE M Hape3Ke 3alacoB B MpPHHIMIE CIYXaT OJHOH
HEeNH - cO3JaTh YCJIOBHS IUIi MacCOBOTO M3BJICYEHHS IONE3HOIO HCKOIMAEMOro M3 Help.
Ob1iee NpoOU3BONCTBEHHOE HAa3HAYEHHE DaslIMYHBIX BH/IOB TOPHOIPOXOAYECKHX paboT
MO3BOJIsIET pacCMaTPHUBATh BCIO UX COBOKYNHOCTH KaK €IHHBINH Mpolecc - BOCHPOU3BOACTBO
3ar1acoB.

BocnponsBoacTBo 3anacoB - MHOTOCTaAHAHBIH I1pouecc, OObEANHAIOLIHI HECKOTIBKO
BHJOB FOHOIIPOXOJYECKUX paboT, B3aMMOCBSI3b KOTOPBIX ¢ MacliTabaMy U3BJICYEHHs 3a[1acoB
CYIIECTBEHHO pasin4Ha. [Ipy npoeKkTHpoBaHUM OPHOKAMUTAIBHBIX paboT, a TakxKe GIU3KKUX
K HUM [0 Ha3HAYeHHIO paboT MO NMOArOTOBKE 3Ta)KeH yYHUTHIBAeTCS LeENbIi psan ¢akTopos, He
HMEIOLUX TPSIMOro OTHOIIEHHS K MaciuTabaM H3BJIEYEHHs 3alacoB, YTO INpeoIpeaelseT
CaMOCTOSTEIBHOE pellIeHHe COOTBETCTBYIOLIHNX 3a1ay.

HenocpenctBeHHoe  OTHOLIEHHE K  MpOLECCY  M3BJICYEHHS  3alacoB  HMEIOT
TIOJIFOTOBHUTENIbHO-Hape3Hble paboThl, OT HHTEHCHBHOCTH KOTOPBIX pemIaloUM o0pa3oM
3aBHCHT CBOEBPEMEHHOE BOCIPOH3BOJCTBO BBIEMOYHBIX €IHHHI, a CJIE€A0BATENbHO,
MaciTabbl OYHCTHOH BHIEMKH.

CrnoxuBuidecs NpHHUKHIB JeddepeHunauny ropHeIX paboT ©U  IKOHOMHYECKHIA
MEXaHHU3M, PETYIUPYIOMHNH NOPAIOK GOPMHUPOBaHMS pa3IMYHBIX BUJOB 3aTpaT U METOIBI UX
HOTallleHUs, COJEPXKUT HeMaJlo NPOTHBOpeYHi U ycioBHocTel. C 1eNnblo UX yCTpaHEHHS
HEOOXOMMO BHECTH KOPPEKTHBHI B CIIOXMBILYIOCS CHCTEMY KiaccH(pUKalMH, TIOCTPOUB ee
Ha CJIeAYIOIMX NPUHIHUIIAX.

Pa3zpaboTka MecTOPOXIEHHS COCTOMT HX TpeX CTaAuH, 3a KOTOPBIMH COXPaHSAETCS HMX
TpaIuIMOHHbIE Ha3BaHUs - BCKPBITHE, IOAIOTOBKA, OYUCTHAs BBIEMKA.

[lepsas crajgus - “Bexpbitie” o0benuHseT FOPHO-KanUTanbHble paboTh 10 NOATOTOBKE
TOPU3OHTOB. DTOM CTaguH pa3pabOTKH COOTBETCTBYET KOMILIEKC TOPHOIPOXOQYECKHX padoT,

HA3bIBAEMBIX KAITHUTAJILHO-TIOATOTOBUTCIIEHBIMHU.
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KanutanbHO-NOArOTOBUTENbHEIE paboThl (UHAHCHPYIOTCA 3a CYET KalHTaJIbHbIX
BIIOYKEHHi, a CTOUMOCTh NMPOHACHHBIX BBIPAaOOTOK BKIIOYAETCS B COCTaB OCHOBHBIX (POHIOB
pyanuka o rpymnme “CoopyxeHus”.

[loraiuesne CTOMMOCTH KallMTANBHO-TIOATOTOBATENBHBIX BHIPaOOTOK NMPOM3BOJIUTCS B
BHJE aMOpTHU3allMM, HAYMCJIAEMOH IO TMOTOHHBIM cTaBkaM ¢ JjuddepeHnuanueii B
3aBHUCUMOCTH OT (aKTHHYECKOIO CpokKa cnyxObl (BpeMeHM OTpabOTKH 00CIly)KHBAaEMBIX
3amacoB),

Btopas cragus - “IloaroroBka” 3axiroyacTcss B HENOCPEACTBEHHOH MOATOTOBKE H
Hape3Ke BbleMOYHBIX eauuuy (6ACKOB M T.A.), T.€. B NPOBEACHHH HOATOTOBHTEIBHO-
Hape3HbIX padoT.

GunancupoBaHue 3THX DPAbOT OCylecTBiseTCS 3a CUET COOCTBEHHBIX OOGOPOTHBIX
CpeJCTB NpPeANpHUATUS 1o cTaTbe “Pacxonsi Oyaylux nepHoAoB” ¢ OTHECEHHEM 3aTpar Ha
cTaThio cebectrommocty foO0byM “Iloramenne noaroToBUTENIBHO-HApE3HBIX paboT”.

Tperbs craThs pazpaboTku - “OuncTHas BbleMKa”, BKIIOHYaroas TOJBKO COOCTBEHHO
OYHCTHBIE paboThl, T.€. HEMOCPEACTBEHHO H3BJICYEHHE IIOJIE3HOTO MCKONAeMOro u3s
MOATOTOBRJIEHHBIX U HApE3aHHBIX BBIEMOYHBIX €JHHUII.

3amacel OenATCS  Ha TPH  KareropuM (B mopsiake yObIBaHMS HMX  CTENEHH
NOATOTOBJIEHHOCTH) - TOTOBBIE K BbIEMKE, MIOJTOTOBJIEHHBIE, BCKPBITHIE.

['oTOBBIMHU K BBIEMKE CIEAYET CYHTATh 3aMachl BHIEMOYHBIX €/IMHHMILL [IOCSIE 3aBEPILECHUS
B HHX BCEro KOMIIJIEKCa I1OArOTOBUTENBHO-HApe3HbIX paboT.

[loAroToBNEHHBIMH CYHMTAIOTCA 3amachl, /1718 KOTOPBIX 3aBEpIICHbl BCE KaNHUTAJIBLHO-
MIOATOTOBUTENbHBIE pabOTHI (ITOArOTOBKA 3Taxa).

BekpriThle 3amachl - 3TO 3amachl, I8 KOTOPHIX MPOHIEHB! INIABHBIE BCKpbIBAIOLLHE
BbIPAaOOTKH (CTBOJ ¢ KBEPLIIIArOM, IUTOJIBLHS).

KonnuecTso 3amacoB KaXKJIOH KaTerOpMH YUMTHIBaeTCs ‘B YHCTOM BHAe”, T.e. 3a
BBIUETOM 3anacoB 60Jiee BBICOKHX KaTETOpHil TOTOBHOCTH K BBIEMKE.

[TocraHoBKa BONPOCOB O IIPOCKTHOM OOOCHOBaHHMM pallMOHAIIBHOI'O COOTHOLUCHHS
ctanuil pa3paboTku OasuUpyeTcs Ha HaJIMYHM TECHOM TEXHUYECKOH M 3KOHOMHYECKOMU
B3aMMOCBSI3H MEX]ly N1pOLleCCaMH H3BJIEYEHHUS U BOCHIPOM3BOACTBA 3aI1aCOB.

Texnnueckas CTOpoHa 3TOH B3aHMOCBS3H BBIPAXKaeTCs B TOM, YTO MacluTadbl AOOBIMH
HENOCPEACTBEHHO 3aBUCAT OT MacmTaba MOATOTOBKM 3amacoB K BbleMke. ClenoBaTeslbHO,
IIPOM3BOACTBEHHAS MOLIHOCTh PyJAHHKA 10 TOPHBIM BO3MOXHOCTSIM - 3TO 10 CYTH JeJja Takas
MHTEHCHBHOCTh M3BJIEYEHHA 3aM1acOB, KOTOPYIO B JaHHBLIX TOPHO-TEOJOTHYECKHX YCJIOBHSAX

MOXHO CTaOHJILHO NnoanCpXnuBarTh. Takum 06p&30M, TFOPHOTEXHHYCCKHE BO3MOXHOCTH - 3TO
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BO3MOXHOCTH HE TOJIBKO M3BJI€EKaTh, HO M BOCIPOM3BOAMTH OINpEEIEHHOE KOIHYECTBO
3anacoB B €JUHHIY BPEMEHH.

DKOHOMHYECKass B3aUMOCBS3b INPOLIECCOB H3BJICUEHHs M BOCIIPOH3BOACTBA 3aracoB
NpPOSIBIAETCS B TOM, YTO NpPH NPOYHX PABHBIX YCIOBHAX COYETAHHS 3THX MPOLECCOB
onpenenseT ypoBeHb cebecTrouMOcTH N0ObIYM pyabl. B mpuHIMne moboe orepekeHHE B
BBINOJIHEHUN OoJiee paHHEH CTaguM MO OTHOLICHHIO K MOCNeayrowei, Oy iyds COMpsHKEeHo ¢
[IPEeKIEBPEMEHHBIMU  3aTpaTaMM, B KOHEYHOM C4YeTe IIPUBOAMT K  IOBBHIIICHHIO
ceb6ecTOMMOCTH, B KOTOpPOM akKyMyJIMPYIOTCS BCE€ BHMIbI YAENBHBIX 3aTpaT, CBSI3aHHBIX C
pa3paboTKON MECTOPOXICHHS.

C 3KOHOMHYECKOH TOYKH 3peHHs OBLIO OBl HIEANbLHO MPUYPOUYUTH 3aBEpLICHHE KaXKIOH
cTanuM pa3paboTKH K Haualy ciueaytoweid. OnHako co3nanne H QYHKIHOHUPOBAaHUE pyIHHKA
B YCJIOBHUSX HEONPEACNIEHHOCTH HCXOOHBIX MAAHHBIX M pe3yJbTHPYIOLIMX [OKa3aTelei
UCKJIFOYAeT BO3MOXHOCTh aOCOMIOTHOH MHUHHMMHM3ALMHK 3aTpar, TaKk KakK OTKa3 OT CO3JaHus
pe3€pBa 3aIlaCoB MOXET MNPHBECTH K 3HAYHUTCILHO 0oJiee TAKENBIM IIOCJICACTBHAM, YEM
HEKOTOpOE MOBhIIeHNE Ce0ECTOUMOCTH B pe3yNbTaTe CO3IaHUS TaKOI'0 pe3epBa.

[IpyHuMaeMble B MpakTHKE TOPHOPYIHOTO MPOEKTUPOBAHMS METOJBI HOPMHPOBAHMS
3alacoB pa3jM4HbIX KaTeropuil rOTOBHOCTH K BBIEMKe IIpeJycMaTpHBAIOT pellieHHe 3ajay
TOJIKO Ha ©6a3e J[eTepMHpPOBAaHHBIX BEJIMYMH, TOrAa Kak T[OYTH BCE MapaMeTphl,
XapaKTepHU3YIOLIKe MPOIecC ABIKEHHS 3aracoB ([IPOU3BOAMTEIFHOCTh BHIEMOYHBIX €/IUHHII,
CKOPOCTh TIPOBEJCHHS FOPHBIX BHIPAOOTOK, KOJMYECTBO 3alacOB B BHIEMOYHBIX €JMHMIIAX,
HAXOMALIUXCS B CTAMUAX H3BJIEYEHUS] U BOCIPOU3BOACTBA, MPOJIODKUTEILHOCTE Pa3IuUHbIX
BHIOB TOpHBIX paboT) B pealbHBIX YCJIOBHUAX TMPEACTaBIAIOT co00H BEpOATHOCTHBIE
BETMYHHBI.

Bosnee ClOXHBIM yCIOBHAM pa3paboTKH COOTBETCTBYIOT OoJblline KojieOaHUs 3HAaYCHU
fapaMeTpPOB, XapaKTepU3YIOLIHX HHTEHCHBHOCTD IIPOIIECCOB U3BJICUYEHHUS H BOCIIPOU3BO/ICTBA
3armacoB, B CBA3M € YeM TpeOyercs M GoJbluas BeJHuHMHa pe3epBa. Takum o6pa3oM, B OCHOBE
OIIpeieNIeHHs PallMOHAIBHOTO COOTHOLIEHHS CTaJHHA pa3paboTKH JIEKAT HCClEeNOBaHHE
BGPOHTHOCTHOﬁ IPpUPOAbI napaMeTpoB H3BJICUCHHS U BOCIIPOH3BOACTBA 3arlaCOB B YCIIOBHAX
KOHKPETHOI'0 MECTOPOXKIEHHS.

['oTOBBIE K BhlIEMKE 3amach! BBOJSTCS B OTPabOTKY BBHIEMOYHBIMM €JIMHMIIAMH IOCI]E
3aBeplLICHHS B HUX BCEro KOMILIEKCa MOATOTOBHTENIbHO-HAPE3HbIX pabor. CienoBaTesbHO,
3amacel BBHIEMOYHOH €IUHUIBI SABISIOTCS TONH MHUHHMAIBHOH MX BEJNHUYHHOH, KOTOpOi
1enecoobpa3Ho  OMEpHpOBaTh IPH  PAacCMOTPEHUHM B3aUMOCBA3HM MEXIy IpoleccaMu

H3BJICYCHHA W BOCIPOU3BOACTRBA. HpH 3TOM OIIp€AC/ICHUE panMOHAIILHOTO pe3€pBa 3anacoB
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CBOAMTCS K YCTAHOBJEHWIO TAKOTO JOTOJHHUTEIBHOIO YHCNA BBLIEMOYHBIX €JMHHII,
OJHOBpPEMEHHO HAXOJALIMXCA B CTaAUU BOCHPOHM3BOJCTBA, KOTOPOE TrapaHTHPYET
HeOoOX0MMMYIO (33/TaHHYI0) CTENEHb HAJEXHOCTH TEXHOJOTHYECKOH CXEeMBl pyAHHKA IIpH
XapaKTepHBIX [UIsI JaHHBIX YCJIOBUH OTKJIOHEHMs ONpENENAIOUIMX I[apaMeTpoB B
HeONaronpHUsATHYIO CTOPOHY OT pacyeTHBIX 3HAYeHHH.

[IpoekTHOE 0OOCHOBAaHHE PAllHOHATIBHBIX YCIOBUH Pa3BUTHA M COXpaHEHHs MacliTaboB
WU3BJIEYEHHUs 3alacoB CBOJHTCS K COINOCTABIEHHIO BO3MOXHOHW IPOU3BOIUTENBHOCTH U
CPOKOB OCYIIECTBIEHHS TOATOTOBHTEIBHO-HAPE3HBIX U OYHCTHRIX padoT. Ilpu 3TOM pemenus
JOJKHBI 0a3MpOBaTHCA HA MCXOAHBIX JAHHBIX, XapaKTepU3yIOMHUX BO3MOXHYIO BapHalfio
3HAYEHUH y4acCTBYIOUIUX B pacyeTax rOpHO-Te0IOTHIECKHX U TEXHOJIOTHYECKUX I1apaMeTpOB.

[Ipoitenypa moucka HaWBHIFOZHEHUIMX MPOEKTHBIX pelIeHHH TpebyeT NpHUBIECYEHHS
JIOTIONIHUTENbHOH WHOpMauuu 0 XapakTepe BO3MOKHBIX CIy4YalHBIX H3MEHEHHH TeX WM
UHBIX T[apaMeTpoB. PermoHanpHeIi MOAXOH K  PELIEHUIO TIPOEKTHBIX  pelleHHi
IIpeaycMaTpHUBaeT HCIIONb30BaHHEe HHGOPMALMH, HAKOIJIGHHOH B Ipollecce CO3JaHusl W
pa3BUTHUS B CXOJHBIX YyCJOBHUSX. J[MHAMMKa Toka3areseil Takoro NpPeANpHSTHS, a TaKXe
3aKOHOMEpPHOCTY BapHalHUM ero IapaMeTpoB B Iporecce pa3pabOTKU MOTyT CIYyXHUTb
cBoeoOpa3HON MOJENBIO IS NPOEKTHPOBAHHS AaHAJIOTMYHOr0 NPEeANPHATHS.

HaubGonee uenecoobpaznoit ABIAETCH To3TanHas npoueaxypa peuieHus
ONTUMHU3AIMOHHON 3ajauyM, npeaycMaTpuUBalollas codYeTaHWe JAETEPMUHUPOBAHHOH U
BEPOSTHOCTHOH (OpM MOAEIHPOBAHUS IPOEKTUPYEMBIX IIPOIIECCOB.

Ha nepBoMm 3Tane Ha OcHOBe AaHHBIX O NMPOU3BOACTBEHHOI MOIIHOCTH PYIHHUKA H
cucrteme pa3pabOTKH BbIOUpAETCS MPOU3BOJUTENBHOCTh H YMCIO BBIEMOYHBIX €IHHHIL,
OJIHOBPEMEHHO HaXOJSAUINXCS B OUHCTHOH BBIEMKE, HX KOHCTPYKTHBHEBIC IIapaMeTphbl, COCTAB
M pacnojioKEHUE MMOATOTOBUTENBHO-HAPE3HBIX BBIPabOTOK, a TaKX e IOC/IeA0BaTENbHOCTh H
CKOpOCTM UX TpoBeneHus. Ha naHHOM 3Tame Bce ykasaHHble mapaMeTphbl IPHHHUMAKOTCS B
KayecTBe JCTEPMHMPOBAHHBIX BEJIMYMH HA YPOBHE CpEJHMX 3HAUEHWH, NOCTUTHYTHIX B
AHAJIOTMYHBIX YCJIOBHAX, a TAKXC B COOTBETCTBHH C PEKOMEHAAUMUAMH, COJACPKAIMMHCS B
HOpMax TeXHoJorun4eckoro npoexrupoanus, CHull u apyrux qokyMeHTax.

B cooTBeTcTBMM ¢ M3BECTHBIM NIOJOXEHHEM MJid oOOeclledeHHs YCTAHOBJIEHHOMH
IPOHU3BOAMUTEIBLHOCTH PyJHUKA YHCIIO BBIEMOYHBIX €JMHHUII, HAXOASUIMXCS OJTHOBPEMEHHO B
CTaZMsX  M3BIEYEHUA W BOCIPOU3BOACTBA, JOMKHO  OBITH  MPOMNOPLHOHAIBHO
NPOJOKUTEILHOCTH 3THX CTaIMiA:

N, ¢

. 13.7
N, 1, (13.7)
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9Ta 3aBUCUMOCTB OTpaXxkaeT TpeGOBaHHE K HEMPEPHIBHOCTH M COTJIACOBAaHHOCTH TOPHBIX
paboT, B COOTBETCTBHH € KOTOPLIM K MOMEHTY 3aBepIlEHHs M3BJICUEHHs 3a1aCOB BBIEMOYHOMN
€IMHHIBI OJXKHA OBIT MOJIHOCTBIO FOTOBA K BBOJY B OMHCTHYIO BBIEMKY HOBAasl €IMHHUIIA.

C yueToM OOGBIYHOTO COBMEUIECHHUS OTIEJBHBIX IPOLECCOB BO BPEMEHM YHCIIO
BBIEMOYHBIX €IMHUL B CTAAMUIX M3BJICYEHHUS] W BOCTIPOU3BOACTBA MOXET OBITE ONpEEICHO M0
dbopmyniam:

A,/l N letz_y(l—é‘)

s No= —=——= (13.8)
q, Iy

rae A, - NpOM3BOJHTENBHOCTh PYAHHUKA [10 TOPHBIM BO3MOXHOCTAM, T/ Mec.;

K- YIleHLHbIﬁ BEC JIO6BI‘IH H3 OYHUCTHBIX pa60T, JOJIHN €1.,

g, - CpelHss IPOU3BOJUTEIBHOCTb BbIEMOYHOH €IMHHMLBI MO M3BJICYEHHIO 3aMacos,
T/MEC.;

Ny, N, - UUCJIO BLIEMOYHLIX €IHHHUIL B CTAJMSX U3BJIEYEHHS U BOCIIPOU3BOJICTRA,

ty - CpeaHsIs MPONOJIKATENLHOCTh U3BJIE€UYEHHSI 3a11aCOB BLIEMOYHOH €IMHUIIB], MEC.;

t; - CpedHss INOJHas TPOAOJDKHUTENBHOCTh IOArOTOBHTEIBHO-HAPE3HBIX paboT B
BBIEMOUHOH €IMHULIE, MEC.;

€ - K09(pPHULIMEHT COBMEILEHHUS I0ATOTOBUTENILHO-HAPE3HBIX paboT, 0JIH €11.

YcranoBineHHoe mno ¢opmyne (13.8) uucno BBIEMOYHBIX €OMHHL ObecrneuuBaeT
CBOEBPEMEHHOE BOCIIPOU3BOACTBO (pOHTA OUMUCTHBIX paboT TOABKO NPH TIPUHITHIX
3HAUEHHUSIX TIPOJOJDKUTEIBbHOCTH CTaJul pa3padOTKH. B pealibHBIX YCJIOBHAX B CBS3H C
BO3MOXHOCTBIO OTKJIOHEHHMS 3THX 3Ha4Ye€HUH OT pacyeTHBIX MPUXOAUTCA MpeaycMaTpHBaTh
YBCJIMUEHHUE MaclITabOB BOCIIPOM3BOJCTBA 3allacoB 3a CHET JOMOJIHUTEIBHBIX BbIEMOYHBIX
€JIMHHUL, HaXOASILMXCS B CTAXHH NOJrOTOBUTENBHO-HAPE3HBIX paboT.

B cooTBeTcTBHM C 3THM 00llee YHCIIO BHIEMOYHBIX €IMHULl B CTaJHH BOCIIPOM3BOJACTBA
COCTAaBJISeT:

NB:NB : Kp, (139)

rae K - koaddunnent peseppa BLIEMOYHBIX €MHHUIL.

BenuunHa pesepBa JOMKHA YCTaHABIMBATBCA C Y4YETOM CTENEHH BapHallKWM
NapaMeTpoB,  ONpEAENAIOIIMX  NPOAOJDKHTENBHOCTH  IIPOLIECCOB  M3BIEYEHUS U
BOCIIPOM3BOCTBA 3a1acoB BBIEMOYHOH €JMHHIIBL.

[Ipono/mKUTEN HOCTL  HM3BJICYEHWSt 3alacoOB  3aBUCHT, € ONHOM CTOPOHBI, OT
MPOU3BOUTENBHOCTH OYHUCTHBIX paboT, ¢ Apyrod CTOpPOHBI, - OT BEJIMYHHBI 3aIacos,

COCTPEAOTOUCHHBIX B BEIEMOYHON €JINHHLIE.
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[TpOAOIKUTENPHOCT BOCIIPOM3BOJACTBA BBHIEMOYHOH €AMHULBI 3aBUCHT OT TakKoH
BEPOSTHOCTHOM BEJHYMHBI, KaK CKOPOCTb [POBEIEHUs TMOATOTOBHTE/IbHO-HAPE3HBIX
BbIpabOTOK.

B KoHeyHOM cueTe BelMYHMHA pe3epBa BOCTPOM3BOAUMEBIX BBIEMOYHBIX €IUHHII,
obecnieyuBalONIEro  HEOOXOAMMYIO HANIE)KHOCTh TEXHOJOIMYECKOH CXEMBI PpYyIHHKA,
onpeesiseTcs XapakTepoM BapHaluuM TAKUX NAapaMeTPOB, KaK pa3Mep 3alacoB BBIEMOYHOH
eAMHHIIbL, €€ TPOH3BOANTENBHOCTD, @ TAK)KE CKOPOCTb MPOBEEHHS FOPHBIX BBIPabOTOK:

Kp=1-v, (13.10)

rge Ly - K03QOHULIMEHT, XapaKTEPHU3YIOLINI BO3MOXHYIO CTEIeHb BapUalliy [1ePHOIOB
H3BJICYEHHUS ¥ BOCIIPOU3BOJCTBRA 3aN1aCOB BHIEMOYHOMN €JMHHIIBL.

Ecnu cratucTHyeckoe pacrnpeneficHue nepeMeHHoil N, M cpelHUM KBaJpaTHYeCKHM
OTKJIOHEHHEM O, , TO OOllee YHUCJIO BBIEMOYHBIX €IMHHI], HAXOJALIMXCHd B CTaJUU
BOCIIPOM3BOJACTBA, MOXET OBITH BHIPAKEHO CIEAYIOMIMM 00pa3oM:

Ng=N;+to,, (13.11)

re t - rokasaresb JOCTOBEPHOCTH (KOI(P(GHLMEHT BEPOITHOCTH).

Ilpy peuieHMH 3aJay MPOEKTUPOBAHMS H IUJIAHHPOBAHUS TOPHOrO TPOU3BOACTBA
3HAUCHUS KO3hOHUIIHEHTAa BEepOATHOCTH t OOBIYHO NpUHUMAlOTCS B npegenax 1,44-2.
CuuTaeTcs, YTO NOCTATOYHAs CTEMEHb HAJEXHOCTH MPOEKTHBIX pacueToB obecrnedynBaeTcs
npu t=1,65.

Jns  onpeneneHus  TpebyeMOoro  4ucia  BBIEMOYHBIX  €JHHUIl  HEOOXOJMMO
NpOoaHaJIM3HpOBaTh  CTAaTUCTUYECKHE  paclpelefieHHs  3HAYeHUd  COOTBETCTBYIOIIMX
napameTpoB. CTaTHCTUYECKas COBOKYIHOCTb IO KaXIOMy H3 MapaMeTpoB obpabarbiBaercs
MeTOJlaMH MaTeMaTH4yecKoH CTaTHCTHKH, H CTPOHTCR THCTOrpaMma, IO KOTOpo#
noaoupaeTcss (QYHKUUS pacripefieieHHs 3Ha4deHW#l MapaMeTpoB. Bo MHOrMX ciaydasx
MOJIYYCHHYIO 3MIMPHUECKYI0 KPUBYIO YJaeTcs HHAGHTHOULUMpPOBaTh ¢ (QyHKUHEH
HOPMaJILHOIO  paclpeleNieHus, KOTOpas  I[IONIHOCTBIO  XapaKTepu3yeTcs  CpelHei

apu(MeTHYECKOH U CPeTHUM KBaAPATUUYECKUM OTKIIOHEHHEM.

Ecnn Cpe€aHEeE 3HAYCHHUE IapaMerpa - X 00BeM BBI60pKH (‘{PICJ'IO OLECHHUBaCMbIX

CTaTUCTHYCCKHUX CIIHHI/IL[) -n, CpeAaHEe KBAAPATHYECKOE OTKJIIOHEHHE - COx , TO abcomoTHas

ommbka 1o x:

Vn (13.12)

B obmeM ciydae BepoSTHOCTb TOTO, YTO HHTepBan (X -A; x + A),
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rme A=t Sx_ . Oyner 3aximoyaTh HCKOMOE 3Ha4€HHUE, COOTBETCTBYET HAIEKHOCTH
Vn P =d(t).

OTHOCPITCJ]I:H&H oum61<a X OHpCIIeJISIETCH H3 BBIPDAXKECHHA !
A (13.13)

x A
B xayecTBe mnokasarens, XapakTEpH3ylollero BapuabelbHOCTb BCEH COBOKYIHOCTH

Ox =

MapaMeTpoOB, KOTOPBIC NPEAONPENCIAIOT NPOAOIDKUTENBHOCTE INPOHECCOB HM3BJICUEHHUS H

BOCHPOU3BOACTBA, HCIIOJIB3YETCA HHTer‘paﬂLHbIﬁ MaKCHUMYM OTHOCHMTEJBHOH OIIHOKH:

Sy=VY &’ (13.14)
Koadbuunent pesepBa BbIEMOYHBIX €MHHL] B CTaIUX BOCIIPOM3BOACTBA OIpEAEIIACTCS

H3 BBIPpAXCHHUSA

Kp=1+29

(o

VcranosneHHbli no ¢dopmyne (13.15) pesepB BBIEMOYHBIX E€IHUHHII TOJHOCTBIO

(13.15)

IIEPEKPBIBAET (C YYETOM NPHHITOTO YPOBHS HANEKHOCTH) CpPEeIHHE BO3MOXKHBIE OTKJIOHEHHS
B HEOIArONpHATHYIO CTOPOHY OT J€TEPMHPOBAHHBIX 3HAUYEHUI apaMeTpoB.

["opHO-TeonOrnyeckue ycloBus IIPeAONPENENsSIOT OCOOSHHOCTH Ppa3BHTHUS TOPHBIX
paboT, oOyciaBnuBalOmie W pa3ivyusd B MOAXOAE K PEUICHUIO 3a4ad [0 ONTHMH3AIUH
mpouecca ABMXKEHHMS 3anacoB. Pemenune 3Tux 3azay  cnenyer auddepeHuMpoBaTth B
3aBHCUMOCTH OT TaKoro (pakTopa, KaK ‘“‘3TaXHOCTh pa3paboTKH™.

K nepBoif rpynme OTHOCATCS MECTOPOXJIAEHHsA, KOTOpbIE pa3pabaThiBalOTCs CcepHe
NOCJIEAOBATENLHBIX dTAXEH, T.€. BCe KPYTOMANaolIie U HAaKJIOHHBIE MECTOPOKAEHUS Moboii
MOIIHOCTH, @ TaKXe TIOpPH3OHTAIbHbIE H IOJOronajaroliie MeCTOPOXKIEHHs, MOLIHOCTb
KOTOPBIX BBIXOAMT 3a IipeJiesibl 00BIYHOM BBHICOTHI 3TaXa.

Bo BTOpyIO rpymnmy BXONAT FOPH3OHTAJIBHBIE W MOJOTONANAIOIIHE MECTOPOXKACHHUS,
paspabarbiBacMble OJHUM 3TAXXOM Ha IOJHYIO MOLUHOCTH PYAHOIO Tela.

Ilpu osTakHOH paspaboTke oOuii kodpdHUIMEHT pe3epBa HaXOAUTCS uepes3
HHTErpaJbHbIl MaKCHMYM OTHOCHUTENBbHOH OWIMOKH MO IapaMmeTpy, OIpeIesSrolInM
IPOAO/KHTENLHOCTE IIPOLIECCOB  HM3BJIEYEHHS W BOCIPOM3BOACTBA - pa3MeEp 3aMacoB
BBIEMOYHOH emuHuIBl D , €e TNpou3BOAMTENBHOCTH (¢ , CKOPOCTh IPOBEACHHUA

NOArOTOBUTEIBHO-HAPE3HbIX BHIPab0oTOK W IH.

5, =36l =[s2+62+5, (13.16)

rae oy=

xtA



270

[lpn ompeneneHHd OTHOCHTENbHOM owMOKkM Oy 1O BCceM TpeM IapaMeTpaM B
3HaMCHAaTEJIC CleayeT INpHHUMAaTbh 3HaK “-”, MOCKOJNBKY OTKIOHCHHC KaXKAO0ro H3 HHX B
MEHBIIYIO CTOPOHY OT PACUETHBIX (CPEAHMX) 3HAYECHHUIl IPHBOIHT K CHMXXEHHUIO HANEXXHOCTH
TEXHOJIOTHYECKOH CXeMBbl pYAHUKA, 4YTO IpeNoNpesieNieT HEOOXOIHUMOCTb YBEIHYECHHUS
pesepsa.

B ¢BsA3u ¢ TEM, YTO CHHXCHHEC HaIACKHOCTH TEXHOJIOTUYECKOH CXEeMBI COIIPAXKECHO C
OTKJIOHEHHMSAMH TOJILKO B MEHBIIYIO CTOPOHY OT pacyeTHbIX (CpeoHUX ) 3Ha4YeHHH
onpeacnArOmNX napaMeTpbl, PE3€pB, HpHHHMaeMLIﬁ o KaXJI0OMYy M3 HHX B OTHACJIIBHOCTH,
OyaeT rapaHTHpPOBATh NoNagaHue B MHTEPBaAI (X - A) C BEpOATHOCTHIO

P(Xl>xlmlﬂ)=1 _I’P!X’, (13.17)
2
Torna npu t=1,65
2

OTKJIOHEHHE KaXAOTO M3 MapaMeTpoB z , q H W™ 0T cpeaHux 3HaYeHHii
PaBHOBCPOATHBI 1 HE3ABHCHMBI B COBOKYITHOCTH. B takom clIyqyac BEPOATHOCTE COBMECTHOI'O
TOSABJICHHUS! HE3aBUCUMBIX COOBITHH paBHA NPOU3BEJCHHUIO BEPOATHOCTEH 3TUX COOBITHIA, T.€.

Pz -q - Ww)=P(2)-P(q)-P(Wn)
[Tpu Ge3sTakHO# pa3paboTke onpejesieHle pallHOHATEHOIO COOTHOIIEHHS BHIEMOYHBIX

€IUHHI B CTATUAX H3BJICYECHHS H BOCIPOU3BOJCTBA UMEET CBOH OCOOEHHOCTH.

[Ipu Bambonee pacrpocTpaHEHHOM, IPSMOM MOpsAAKe 0TPadOTKH MacIITabbl OUUCTHBIX
paboT ONpemensioTcss CKOPOCTHIO INPOBEJAEHUS MarucTpalbHBIX OTKATOYHEBIX OTpaboTOK,
TIOCKOJIBKY OT TEMIIOB HX IOJBUI'AaHUS HENOCPEICTBEHHO 3aBHUCAT HMHTEPBAIbl BKIIIOUCHHSA
BbIEMOYHBIX €JUHHII B IKCIJIyaTallHIO.

B nmerepMuUHMpPOBaHHOM BH[E YCIIOBHE COIIACOBAaHHOCTH MPOIIECCOB HM3BIICUYEHHS H
BOCIIPOM3BOJCTBA IpH 0€33TaKHOH pa3paboTke MOXKET OBITH BBIPAKEHO CIEAYIOIIUM
PaBEHCTBOM:

NZmN,=Wy-h-m;-ny n,, (13.18)

rae Y - MHTEHCHUBHOCTL OYMCTHOH BBIEMKHU (CKOPOCTH MOJBHMTaHHA OYHCTHOro 3abos),
M/cexK.;

Z, - IIMHAa IaHeNH, M;

N, - ykcno naHened, 0JHOBPEMEHHO HAaXOJAUIMXCS B OUMCTHOM BBIEMKE;

W, - CpenHss CKOpPOCTh NPOBEJEHHU OTKATOYHOTO ITpeKa M/Mec.;

h - mupuHa (HakIOHHAs BHICOTA) IAHENH, M;

m, m; - CpeAHAss MOLIHOCTh PYAHOrO T€la COOTBETCTBEHHO Ha OTpabaTrhiBaeMOM H

NOATOTaBIMBAEMOM y4YacTKe pyIHOH 3a1eXH, M;
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ny, - YHCJIO MITPEKOB, OJHOBPEMEHHO IPOXONHUMBIX B KPBLIE;
Ny - YMCJIO BBIEMOYHBIX €IHMHHII (TaHenel), NpUXOAAIMXCS Ha KaXIblH IIar nNpoxoaku
OTKaTOYHOIO LITpEKa.
VIHTEHCUBHOCTD OUHCTHOM BBIEMKH ONPEAENAETCS U3 BhIPasKeHHS:
U= Sh , M/Mec., (13.19)

tn : Z ° l‘l3
rae S, - ouwanas NaHeNy, HaXoasencs B OYHCTHOH BBIEMKE, Mz;

ty - MPOXOJIKHTEIBHOCTD H3BJICUEHHS 3a1acOB NaHENH, MeC.;
n; - YHCJIO OYHCTHHIX 3a00€B B MAaHEIH.
Hcxons u3 ycnoBus corjiacoBaHHOCTH ropHbIX pabot (13.18) cpeanee uucno naHenei,
€JMHOBPEMEHHO HAaXOIAIIMXCS B CTAIHH M3BJIEUYCHHS COCTABHT:
N, = Wy-h-m-ny-n, (13.20)

U Zm
N3 ypaBuenus (13.20), npu m=m,;, cienxyer:

N, =y n, fos (13.21)

ty
roe: ty - NPOAOJDKHTCIBHOCTE MPOXOAKH LITPCKA HA ANMHHY ITAHCITH Z » MEC.

B passepHyrom Buzae ¢opmyna (13.21) Moxker OBITE NpeIACTaBAC€Ha CIECAYIOMIHMM

obpazom:
N,=Dunhm o K Wy, (13.22)
q
e tm=—Z— » tn=Z :th @KE‘L"

(Z - xOMYeCcTBO PyAHOH MacChbl, U3BJIEKAEMOE H3 BBIEMOYHOHN €IMHHIIBL).

Yucno BBIEMOYHBIX €IWHHI] B CTaJMH M3BJCYEHHUS 3aBHCHUT OT TpeX MEPEMEHHBIX -
MOIIIHOCTH PYZIHOTO TeNla m , CKOPOCTH NPOBEIEHMS IIaBHBIX OTKATOYHBIX BbIpaboTOK Wy , @
TaKXe POU3BOAMTENBHOCTH NOOBIYHBIX paboT q.

Yucio BBIEMOUHBIX €IMHHIL B CTaAHH MOATOTOBHTEIBHO-HApE3HBIX  paboT
OnpefieNseTcs COOTHOIIEHHEM BpEMEHHM BBIMOJHEHHS I3THX paboT tp, MU IPOXOAKH
OTKaTO4YHOTO LUTPEKa Ha JVIMHY IIaHETH ty,.

(13.23)

N =10y, .1y Lon

tw
HeobxonuMocTs co3naHng pe3€pBa CBA3aHHasds C BO3MOXHBIMH OTKJIOHCHHAMH

napameTpoB Wu_, ,» M H q OT paCYCTHLIX 3HAYCHHH B CTOPOHY YMCHBIICHHUA.
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Hns oueHku XapaxkTepa BO3MOXHOW BapHallMM CKOPOCTH TPOBENEHHS OTKATOYHOIO
LITPEKa U MPOU3BOAUTENHFHOCTH MaHENH LenecooOpa3Ho MOJb30BaThCs COOTBETCTBYIOIIMMH
CTaTUCTMYECKHMM  JA@HHBIMH IO OJZHOMY MIM HECKOJNBKMM  DYJHMKaM, YCJIOBHA
FOPHOIIPOXOIYECKUX W OYHCTHBIX paboT Ha KOTOPBIX CXOJHBI C YCIOBUSAMH MPOEKTUPYEMOTO
pyanuka. [locne oOpaboTKH 3THX JaHHBIX METOAAMU MAaTEMaTHYECKOH CTATUCTHKU CTPOSITCS
rucrorpammbl. [lo ux Buay moadbuparoTcs GYHKUMH TUIOTHOCTH paclipeliesIeHHs, KOTOpble
00bIuHO BOMM3M K (QYHKUHM HOPMaJIbHOTO pacnpejeneHus. JIns OLEHKH XapakTepa
H3MEHEHHS MOUIHOCTH PYIHOTO Teja HCIOJb3YIOTCH HaHHBbIE, MOJIyYEHHBbIE NpPHU pa3BelKe

KOHKPETHOI'0 MECTOPOKIACHNS.

13.7. OcobeHHOCTH NPHHATHSA NPOEKTHBIX pellleHH ¢ y4eToM
TpeboBannii crabnan3anny KayecTsa H pe3epBHPOBAHHS

TOpHLIX BO3MOKHOCTEI MoA3eMHOro PYAHHKA

Bonpocsl crabunu3auuu KadecTBa OOLUEIIAXTHOIO pYAONOTOKA, Kak [MpaBHIIO,
pellaloTCsl HEMOCPEACTBEHHO Ha JTane oNepaTHBHOTO ynpaeineHHa. (OJHaKo ypoBeHb
BO3MOXHOH cTabuaMm3aluu B 3HAYHTEIBHOH CTENEeHH NpeNonpeleNsieTCs peleHUsIMH,
IIPUHUMAEMBIMU B POIIECCe MPOEKTHUPOBAHHS.

Bo3moxknocts  ofecrieyeHuss  cTabMIIBHOCTH — KadecTBa  J0OBIBaeMOHl  pyaml
obycnopnuBaeT HeOOXOAMMOCTh OMNpeIeNIeHUs 3TOro Mokasarels A NPOEKTHPYEMOTO
IIpEANpUATHS B CBA3H € BO3MOXHOCTSAMM INOCIEAYIOLIEH mnepepaboTku cbipbsi. Ecau
paccMmarpuBaTh npoOJjieMy yNpaBlIE€HHMs KauyeCTBOM IOA3EMHBIX HMCKOMAaeMBbIX KakK eIHHBIi
MPOLECC, BKIIIOYAIOIIMI pa3BeKy MECTOPOXKAEHHUS, 1POEKTUPOBAaHHE MOPHOrO MpPeNIpHsATHS,
J[00BIYy I10JIE3HOTO UCKONAeMOro, pyJONOJArOTOBKY U nepepaborky, TO 3¢deKTHBHOCTL ee
pelIeHns MpH IIPOEKTHPOBAHHH 3aBUCHT, C OJHOH CTOPOHBI, OT IMOJHOTHI MHGPOPMAIHHU O
CTETIEHH pa3BEJaHHOCTH MECTOPOXIEHHSA H, ¢ APYroH, - oT HHGOpPMaUUK O BO3MOXHOCTIX
PYLONOArOTOBUTENBHOIO M IlepepabaThIBAIOUIETO  KOMIUIEKca. JTa 3aBHCHUMOCTH
NpOSBIISETCA TPEXIE BCET0 NpH BbIOOpE YpoBHS cTabuiau3anuu KadecTBa U pa3paboTke
MEPONPHUATHH IO yCpeAHeHuIOo pyasl. Ilociennue omnpeaensiorcs MPOTHO30M KayecTBa
ChIpbs B HEJIpaX M pe3ynbTaTaMH OLEHKH  BIMSHUA  KoneGaHHMA KadecTBa pyabl Ha
3¢ HeKTHBHOCTE ee oboraieHus.

[Ipy 3TOM OLIEHHMBAIOTCA COAEPXKAHHME KaXKAOTO KOMIOHEHTa B MAacCHBE H ero (H3MKO-

XHUMedeckHe cBoicTBa, B coOTBETCTBHH ¢ COBPEMCHHBIMH TPECACTABJICHHAMHU Kad€CTBO
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PYAHOH MacChl IOMKHO XapaKTepH30BATbCHA HE TONBKO CPEOHMM COAEPKaHHEM B Heit
N0JIE3HOr0 KOMIIOHEHTa, HO U CTabUIIBHOCTH 3TOrO MoKas3aTes.

Hecmotps Ha akTyanpHOCTh paccMaTpHBaeMoH mpoOJeMbl, INpPH  CIOXHBILUEHCS
NPAaKTHUKE NPOEKTUPOBAHUS MOA3EMHBIX DYIHHKOB BJIMSHHE Ka4e€CTBEHHBIX XapaKTepHCTHK
3anacoB MOJIE3HBIX MCKOMAaeMbIX Ha BO3MOXXHOCTH pPa3BUTHS JOOBIUM CHIPbS ¢ HEOOXO0IUMOM
CTabMNBHOCTHIO Ka4eCTBEHHOrO COCTaBa YYHUTBIBAETCS TOJBKO KocBeHHO. CyliecTByioT
NpUOJIHXKEHHBIE METOIbl BBIYMCIIEHUS TOKazaTenell cTaOMIBHOCTH KadeCTBEHHOI'O COCTaBa
o0LIeIaxTHOTO PyAONOTOKA. B YacTHOCTH, OJMH M3 METOI0B OCHOBaH Ha KOJHMYECTBEHHON
OLIEHKE CHH)KEHHS KOJeOIEMOCTH COAEp>KaHUA IMOJEe3HOr0 KOMIOHEHTa B OOIIEIaXTHOM
PYZAONOTOKE MO CPABHEHHUIO C K0JIEDIEMOCTBIO COAEPHAaHUs B OTAEIBHBIX OYHCTHBIX 3a005X B
3aBUCHMOCTH OT MX YHCJIa Ha pyJHHKE (CM. 3aBUCUMOCTH (3.49).

Hcnonbs3oBanue 3aBUcUMOCTH (3.49) B MPOEKTHBIX pacyeTax NMpeAnonaraeT cleayloLme
JOMYLIEHHS;

1) paBeHcTBO aAucmepcuH CcoAepKaHMH yCpeIHSEMOro KOMIIOIEHTa BO BCEX
pyOoOnoTOKax;

2) HEKOppEeJIUMpPOBaHHOCTE M CIY4aWHOCTb COAEpXaHHH MOJIE3HOr0 KOMIIOHEHTa B
PYOIIOTOKAX.

Coornonienre (3.49) npUMEHHMO NpPH TOM YCJIOBHH, YTO (POHT OYMCTHBIX pabor
(MHCIIO TOTOBBIX K OYHCTHOHM BbleMKEe OJIOKOB) OJHO3HA4YHO COOTBETCTBYET IIJIAHHPYEMOI
MPOU3BOAUTEILHOCTH PyIHHUKA.

OmuuMm 13 3¢hdexkTUBHBIX CrMocofoB cTabuiM3alMH KayecTBa A0OBIBAEMOH pyIbl
ABJISIETCH MOJIFOTOBKA Pe3ePBHBIX OYHCTHBIX 3a00€B, KOTOPbIE MOTYT BKJItOYaThCA B paboTy B
3aBUCHMOCTH OT KOHKPETHOH I'e0JIOrMYeCKOM CUTyalHH.

YpoBeHb pe3epBUPOBaHHs ONpeaenseTcs ko3pduureHToM:
er3=N° , (13.24)

rie Nog - oO1ee 4uCio roTOBBIX K paboTe OYHCTHBIX 6JI0KOB;

Npa - MHHMMalbHOE 4YHCIO 6JIOKOB, HEOOXOAMMOE MM BBINIOJHEHHS [JIAaHOBOTO
3aJaHus N0 00beMy JOOBIUH.

MeTo0M, ¢ MNOMOIIBK) KOTOPOro BO3MOXHO Hawbojiee TMOJHO Y4YecTb BCE
MHoOroo0pasue BAMAOWMX (PAKTOPOB NpH pacyeTe KOJNEOIEMOCTH COIEPKAaHUSA IMOJIE3HOTO
KOMIIOHEHTA, a TaKKe I0JIy4UTh PEe3yNbTarhl, MPHEMJIEMbIE HE TOJIBKO IS CHelH(HUECKUX

ocobeHHoCTEH KOHKPETHOIO NMpCANpPHUATHS, HO H B JOCTaTOYHO IIHPOKOM JHAIla3OHE IrOpHO-
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reoJIOTMYECKHX YCJIOBUH M BO3MOXHBIX TEXHOJNOTHYECKMX CXEM Da3sBHTHSA TOpHbIX pador,
SBNSAETCS MMUTAIMOHHOE MOoJleIipoBaHue Ha DBM.

CyTb HMMHMTALMOHHOTO 9JKCIIEpHMEHTAa IpYU pEUIEHHHM 3aAa4yd MPOTHO3HPOBAHHS
MoKaszaTe/ieili BO3MOXXHOIO YPOBHS BHYTPHPYAHHYHOTO YCPEIHEHHSI CBhIpbS Ha CTaauH
MIPOEKTHPOBAHUS TOPHOIO MPEANPHATHA COCTOMT B CIEAYIOLIEM: B COOTBETCTBHH C
H3BeCTHOM (yHKUMEH pacnpeneieHus TeHepUpPYIOTCS BEepOSTHBIE COAEP)KaHMs MOJE3HOTO
KOMIIOHEHTa B TOTOBBIX K BhIeMke Osiokax M omnpejensercs MHUHMMaJbHOE OTKJIOHEHHE
cojiep)kKaHus TONIE3HOTO KOMIIOHEHTa OT IUJIAHOBOT'O, KOTOPOE MOXET OBITh 00OecledyeHo B
JaHHOW CHUTyalliH C YYeTOM BO3MOXHOCTH MepepacnpelesieHuss oObeMoB 10OBYH IO
pe3epBHbIM 3200sM. B pe3ysnbTare MHOTMOKPATHOTO MOBTOPEHHMS JKCIIEPUMEHTA IONy4aeM
BEPOSITHYIO XapaKTePUCTHKY KoneOJeMOCTH COJEpXaHHA IIOJIE3HOTO KOMIIOHEHTa B
no6bIBaeMoOl pyHOI Macce JJist OTIpeICIEHHOTO YPOBHS pe3¢pBHPOBAHMUS (POHTA OYHCTHBIX
paboT 1 koneGAeEMOCTH coAepKaHUs IOJIE3HOr0 KOMIIOHEHTa B 3a0OMHBIX PYJIONOTOKaX.
[IpoBeneHne COOTBETCTBYIOLMX pAcUEeTOB OCHOBBIBAETCS Ha CIEAYIOUIAX HCXOIHBIX
MONOXEHUSAX !

1. [lpuponHas U3MEHYMBOCTL KauyecTBa pyasl B OanaHCOBBIX 3amacax omnpeaensercs
MPUMEHUTENBPHO K  [03aM  BBOIYCKa, 110 o00beMaM COOTBETCTBYIOLIHM  CMEHHOM
MIPOU3BOIUTENBHOCTH OYUCTHEIX 3a00€B.

2. MHoroxpaTHoe MNOBTOpE€HHE HMUTALMOHHBIX 3KCIEPHUMEHTOB MPOU3BOOUTCS HE B
BHJIE MOJEJIMPOBaHHUSA MOCIEAOBATENILHOCTH CMEH, a KaK CepHsl HE3aBHCHUMBIX pealu3anui
0e3 yueTa ucyeprnaHus 3anacoB pyabl B ICHCTBYIOLIUX 3a005X.

3. B kavecTBe kpuTepus 1s pa3j/ieJIEHHs FOTOBBIX K BbIeMKE OJIOKOB Ha J€HCTBYIOLIHE
U pe3epBHblEe NIPHHUMAETC MHHUMAIBbHOE OTKJIOHEHUE COEPIKaHUs MOJIE3HOI0 KOMIIOHEHTA
B CyMMapHOM 0OOIIeIaxTHOM pYJONIOTOKE OT IUIaHOBOTO:

Ao = (0t gy - O wp) = min, (13.25)

T€ O np - JIAHUPYEMOE COAEPIKaHUE MOJIE3HOTO KOMITOHEHTA PYJIHON MaccChl,

O ywp - CpelHee  CONEPKaHHE  IIOJIE3HOTO  KOMIOHEHTa B  PYyAHOM  Macce
o01IeaxTHOro pyAoNoToKa Mo 00beMY COOTBETCTBYIOUIEH CMEHHOM NMPOHU3BOAHUTENIBLHOCTH

PYAHHKA,

, (13.26)

qi

1=]

rae: o i, qi - cofepxaHue MoJIe3HOro KOMIIOHEHTA U CMeHHas
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IIPOH3BOAUTENBHOCTD 1-T0 3a604;
Np - uncino nefictByromux 3aboes.

4. MoaennpoBaHHE OCYIIECTBISIETCA NIPH PABHBIX NPOH3BOJHTEILHOCTSX OJIIOKOB:

Np

Zai

=1

- (13.27)

N
p
5. DBbinonHeHuwe nnaHa N0 MeTauly oOecne4ydBacTCsd BBEACHHEM B MOJENb

A wp

JIOTIOJIHHTCJIBHOIO OrpaHH4CHHAA

(13.28)

a 1 S
Np
Kak mokasan cnenuanbHO NpPOBENEHHBIH aHATW3 NMPAKTHKH paboThl psafia pyIHHKOB

MCTaIypruy, NJIaHuPpyEMoOe COACPKAHUEC ITOJIC3HOIO KOMIIOHCHTA O iy 00OBIYHO NpE€BLILIACT

cpedHee colepkaHde (o) B pyAHOH Macce, KOTOPYIO MOYKHO H3BJIe€Yb H3 IOTOBBIX K BBIEMKE

3arnacoB.

Nob
Y ai
=1

(13.29)

Nos = Npab’ + Npe3 s (1330)

rae Ngg- 00llee Ynciio OJ0KOB, TOTOBBIX K BBIEMKE;

Npes - 9HCII0 pe3epBHBIX OIOKOB.

B coorBeTcTBUHM ¢ TpeGoBaHHMAMH oboraTuTenbHON (abpuku pasmax konebaHui
COJepXaHUs TOJIE3HOr0 KOMIIOHEHTA B MOCTABNIIEMOH PYAHOH Macce NOJDKEH YKJIaIbIBaThCS
B AMana3oH o mi. + & o . llens ynpaBneHus pe3epBOM OYMCTHBIX GJIOKOB 3aKJIIOYaeTcs B
TOM, YTOOBI OTKJIIOHEHHE (PAKTHYECKOTrO YPOBHS MOKa3aTeled KadecTBa L ¢p. OT 0a3oBOro
(n1aHOBOTO) YPOBHS O IUI. ¢ 3a[JaHHOM BEPOSTHOCTBIO HE NPEBBLILIAIIO JOIYCTHMBIH Hpeaen
a=9J o 1. B MoOO0OH NPOU3BOAHBEIHN MOMEHT BPEMEHH.

MarteMaTHyYEeCKH 3TO MOXKET OBITh BHIPAXKEHO B CJICAYIOLIEM BHJE:

P{lom-auwpl< a}=P{Aa < da}zp, (13.31)
rIe p - HAJIeXKHOCTh YNPaBIeHHs O MOKa3aTeio KavyecTsa.
B npoitecce pacueToB M3 OOLIEro 4Hciia rOTOBBIX K BbIeMKe OJIOKOB BHIOHUpAlOTCS TE

610KH, KOTOpEle obOecrneunBalOT TpeOyeMblii Anana3oH KoneGaHHii coIep)KaHHs IOJIE3HOTO
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KOMITOHEHTAa O py £ & « ;; M OLEHWBaeTcs 4YacTOCTh TOMAJaHUs B COOTBETCTBYIOLIME
MHTEpBabl MpH pa3NvuHbIX 3HaudeHUsx & = 5 %, 10 %, 15 %,  onpenensembix
TpeOoBaHnsMH haOpuKH.

3HayeHHs 4YacTOCTH MOMAJlaHHsS B pa3auyHbIe HHTEpPBAJIbl AONYCTUMOTO JMana3oHa
KoJiebaHuil KayecTBa pydONOTOKA B YACTHOCTH BBINOJIHEHHS IJIaHA 110 METAIIY NO3BOJISIIOT
NOJYYHTh BEPOSTHOCTHYIO XapaKTePHCTHKY Ilpouecca ycpelHeHHs (vp) H  OLCHHMTH
BEPOATHOCTb BHINIOJIHEHMS MAHOBBIX (JWPEKTUBHBIX) 3ada4 (P) B 3aBUCHMOCTH OT uucna
JeicTByoImUX OJIOKOB, BETHYMHBl pe3epBa M CTENEHH HaNpsHXKeHHOCTH IJlaHa MO KadecTBY
IIpH OIpeICICHHOM BapHaHTe CUCTEMBI Pa3pabOTKH:

Vup=f (Npas, Kp), (13.32)

€ Vyp - K03QGOHIHEHT BapHallii COAEPXKAHHS T10JIE€3HOTO HCKOMIAEMOT0 KOMIIOHEHTA B
0OLLEIaXTHOM PYAOINIOTOKE;

K, - koadduument pesepeuposanus, paBHbIA Nog/ Npa

Ps=f (Npas, Kp), (13.33)

roe Ps - BEpOSTHOCTH BBINOJHEHMs [IJIAHOBBLIX 3aJaHUii NpU 3aJaHHOM HHTEpBase
KonebaHHi kauecTBa d.

3aBHCHMOCTH [OKa3zaTeleld W3MEHYHBOCTH OT YPOBHSA pE3EPBHPOBAHHS SBHIIHCDH
OCHOBOU pa3pabOTKU METOAMKH OOOCHOBAHUS pe3epBa OYUCTHHIX OJOKOB ANsl obecneyeHus ¢
3alaHHOH BEpPOSITHOCTHIO TpeOyeMoil CTaOMIBHOCTH KayecTBa ChIpbsi B 0OIUEIIAXTHOM
pynorioToke. JlaHHas MeTOJHKa, SBISIOLIASACA HHCTPYMEHTOM JUIS OLEHKH 3G (EeKTHBHOCTH
crabuinzanuu KadecTBa A0OBIBaEMOH pyZAbl 3a CYET CO3JaHMS W MCIOJB30BaHUS pe3epBa
OYMCTHBIX ONIOKOB, BKJIIOYAET CIEAYIOLINE ITAlbI:

1) 3agaHMe HCXOAHBIX AMPEKTUBHBIX NOKa3aTeleH KayeCcTBa: CpPEIAHEro IUIaHOBOTO
COJEPKAHUS KOMIIOHEHTAa O p, M BEPOATHOCTH BBHINOJHEHHUS MJaHa Mo KayecTBy P mpwu
3aJaHHOM ypOBHE CTaOHJIM3aIlMY - BEJIMYMHE JONYCTUMOTO HHTEpBaJIa OTKJIOHEHHS T §;

2) onpeneleHHe KOTHYECTBA OYMCTHLIX ON0KOB B 01HOBpeMeHHO# paboTe Npas Hexons
U3 TIPOM3BOJICTBEHHON MOILHOCTHU PYAHHMKA U NPOU3BOAMTENBHOCTH OYUCTHOrO OJIOKa IpH
TOH WJIH HHO# cucTeMe pa3paboTke;

3) onpenenenne HEOOXOAMMOIO U IOCTATOYHOTO YPOBHS pe3epBHpOBaHus 6110Kk0B K e
MO YCTAHOBJIEHHBIM 3aBUCHUMOCTSAM BHza (13.24); ecnu TpeboBaHUA K cTabHUNU3aLMK He
YIOOBJIETBOPSAIOTCS, TO BO3HMKaeT HEOOXOAMMOCTh NepecMaTpUBaTh HCXOJHbIE AUPEKTHBHbBIE

napameTps! P u o ;
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4) ouleHKa M3MEHUHMBOCTH KauyecTBa B 0OmIeuIaxTHOM pyaorotoke: Koddduimenrta
BapuallMd Vv  1LLp. ¢ nmnoMouplo 3aBuCHMocTtedt BHza (13.32) WM cra”mapra

VHI.p. X . ,

OTKJIOHEHHH G 1L.p. =
100

5) onpeneneHue BEIMYMHBI ko3 dHLMEeHTa U3BIeYeHHs Npu oboraienuy E, koTophiit
COOTBETCTBYET YCTQHOBJIEHHOMY YPOBHIO H3MEHYHMBOCTH KadecTBa B OOILEIIaXTHOM
PYZONOTOKE V yp; [UId 3TOTO MCHOJIB3YIOTCS 3aBHCUMOCTH BUJa E = @y (Vv yp) HIH
E= 2 (c LUP)'

6) cpaBHeHue 3 dexTa oT cTadUIN3alKH, CBI3aHHOTO ¢ YBEINYCHUEM M3BJICYEHHUS NTPU
oborauieHuH, ¢ ymepboM OT pe3epBHpOBaHUs, T.€. YBEJINYEHHEM yHciia OI0KOB Ha PyJHHUKE,
a 3HA4YMT, C JeKOHUEHTpauueH TropHeIXx paboT; B KaudecTBe 0a30BOro BapHaHTa sl
IIPOEKTUPYEMBIX PYIHUMKOB MCIONB3YIOTCS BEJMYMHBI DPE3EPBOB OUYMCTHBIX OJIOKOB H

H3BJICYCHHUA ITPpH oGoramemm, TIDUHATBIEC B IIPOEKTE.



