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BBEJIEHHUE

Hacrosimue MeTooMyecKHe YKazaHHS  SABISIOTCS  NPHJIOXKEHHEM K  HOpMaM
TexHonoruyeckoro npoektrupopanud (HTTI) u npennasnavens! s pa3paboTkK NMPOEKTHOH
OOKYMEHTALMHM Ha CTPOMTEJILCTBO, PEKOHCTPYKUMIO M TEXHWYECKOE [EPEeBOOpYKEHHE
ropHOAOOBIBAIOINMX TIPEANPHATHH, 3KCILUTyaTHPYIOIUX MOA3EMHBIX CIOCOOOM pYIHEBIE
MECTOPOXKAEHUS YEPHBIX H IIBETHBIX METAIJIOB.

Ilpn paspaGotke VYkasaHuii OBUIH YuYT€HBl [MOCJIEJHHE MAOCTHXEHHA HAyKH M
HHDKEHEPHOW NpaKkTMKA B 00JIacTH METOHOJOTHH TOPHOTO TNPOEKTHPOBAHMSA, a TaKxKe
nepenoBoli ONBIT BefICHHA paboT Ha JIYYIUHMX OTEYECTBEHHBIX U 3apyOeXHBIX PyJHUKaX.

MeToanueckde yKa3aHHA AO/DKHBI MCIIONB30BaThCS NMPOEKTHPOBIIHKAMH COBMECTHO C

HOpMaTHBHBIMM TpeGoBaHKAMH, npuBeneHHsMH B HTTI.
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1. TEOJIOTMYECKOE OBOCHOBAHMUE MMPOEKTHBIX PELLIEHUIA

1.1. OGmue noJo:xenus

B npoektHpix Marepuanax pasgen “T'eonornyeckoe 06OCHOBaHME IIPOEKTHBIX
pelneHuit” nomkeH OBITH NPENCTaBIEH TPeMs CaMOCTONTEIBHBIME NoApaznenamu: “I"eonoro-
NPOMBILIJIEHHAs XapaKTepPHCTHKa MecTopoxaeHHs”, “I'maporeonormueckoe oOOCHOBaHUE
NpoeKTa OCYIIeHHS MecTopoxAeHHs” H “I'eonorudeckoe oGOCHOBaHME MEPONPUATHH IO
OXpaHe NPHPOJHOI cpexpl”.

[MToppaznen “Teonoro-npoMbllljieHHas XapaKTEpPHCTHKA MECTOPOXAEHHA” JOJKeH
BKJIIOYaTh CeyIOLIHE [IaBbl:

1. Obwmme cBeeHNS O MECTOPOKICHHH.

2. Crenenp pa3BeNaHHOCTH M MOATOTOBJIEHHOCTH 3alacOB MECTOPOXIEHHA IJIA
IPOMBIIIJIEHHOTO OCBOEHHSI.

3. l'eonoruueckoe cTpOEHHE MECTOPOXKIEHHUS H XapaKTEPUCTHKA PYJHBIX 3amexeil.

4.Tuaporeonoruyeckue W MH)KCHEPHO-TEONOrHYECKUE  YCIOBHS  pa3paboTKH
MECTOPOXKAEHHUS.

5. BelecTBeHHBIH COCTaB M TEXHOJIOTHMYECKHE CBOMCTBA IT0JIE3HOTO HCKOTIAEMOTO.

6. 3amacsl B Ka4eCTBO IOJIE3HOTO HCKOMAEMOTO.

7. OxpaHa U pallHOHAJIBHOE UCIIOJIB30BaHUE HEAP.

8. 'eonoropaseeiouHbie paboThI.

PaspaboTka mnogmpazmena mpoekta “I'eonoro-nmpombluineHHas — XapaKTepHCTHKA
MECTOPOXXACHHUA" COCTOUT U3 CIEAYIONINX 3TAMOB:

cOOp HCXOIHBIX JaHHBIX ANs POCKTHPOBAHHUA,

onpeenexre Ka4eCTBEHHOH XapaKTepHCTHKHU NMONE3HOr0 HCKOMaeMoro,

MOACYET 3aIIacOB MOJIE3HOTO KCKOMAeMOro,

obocHOBaHME METOAWKH M OOBEMOB TIeOJIOropa3sBefOYHBIX pabOT Ha CTamuax

CTPOHTENBCTBA NTOA3EMHOrO PyAHAKA H pa3paboTKH MECTOPOXACHHS.

1.2. C6op u npoBepka Ka4ecTBAa HCXOAHDBIX JAHHBIX

Ecnu MectopoxaeHue neTanpHO pa3BefaHO WM elle He IKCIIyaTHPOBAIOCH, a MO

BBIINOJIHCHHBIM Ha HEM I€0JIOropa3BeaO4yHbIM pa60TaM HMEETC CBOJAHBIN IeONOrHYecKuit

OTHYET € NMOACHETOM 3anacoB, YTBEPXKACHHBIX FK3, C60p HCXOIHBIX FCOJOTHYCCKUX NaHHbIX
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CBOJIHMTCS K TIOJYYEHHIO 3TOTO OTYETa, a Takxe nmporokona I'’K3 co BceMn NPHIIOKEHHAMH.
Ecnn MecTopoxaenHe eme paspenyeTcs WM pa3BebIBAIOCH B HECKONBKO 3TaNoB, a CBOAHBIH
OTYET HE COCTABJICH, HJIM MECTOPOXECHHE O3KCIUTyaTHpPYETCs, B 3THX Clydasx cbop H
B3aUMOYBS3Ka MCXOJHBIX MaTepHANOB MpeACTaBIsloT OGonpmue TpyaHocTH. Korma
MPOEKTHPYETCH  paclIUpPEHHe WIM PEKOHCTPYKIHS pyAHHKA Ha 3KCIUTyaTHPyeMOM
MECTOPOXACHHH, HCXOJAHBIMH HAaHHBIMH [UIi OPOEKTHPOBAHHUS, IIOMHMO CBOJHOTO
TeoJIOTHYECKOro OTYeTa MO JIeTansHOH pa3Be/ike, CIyXKaT: [eoJIoTHYeCcKas M MapKiueiepckas
JIOKyMEHTalHA 10 3KCIUTyaTallMOHHOU pa3Belike, ONpoOOBaHHIO, yYETy JABHIKEHHA 3alacoB H
T.[., MapKIleHaepckue IUIaHel, 0TOOpaXxarolue COCTOSHHE TOPHBIX paboT Ha JaTy Hadaua
MPOCKTHPOBAHHS1, T€OJIOTHYECKHE TUIAHBI B Pa3pe3bl, KOJOHKYU CKBAXHH, 3aPHCOBKH, TaOIMLBI
fajiaHCca 3aMacoB Ha COOTBETCTBYIOIIYIO JATy M T.II. YKa3aHHBIE MaTepualibl CO3AAIOTCA
OOBIYHO HA NPOTKEHMH OOJNBIIOrO0 IEpHOAa BpPEMEHH pa3HBIMM WCIOJHUTENSAMH H
HEOJHOKPAaTHO  IONOJIHAIOTCA, mnepepabarbiBaioTcs. [loaToMy  B3auMOyBsi3ka  Bcex
TeoJIOrHYECKUX MaTepHaIOB NPH NPOSKTHPOBAHHH PAaCIUHPCHHUA H PEKOHCTPYKLHH Tpebyer
0co0oro BHUMaHus.

B Tex HCKTIOUMTENBHBIX CHy4adX, KOrga TpH TNPOCKTHPOBAHHH BO3HHKAET
HEOOXOAUMOCTh IIEpecMOTpa TOPHOTEXHMUYECKHX I1apaMETpOB KOHIMIHUI, MO KOTOPHIM
OPOM3BOIUIHCEL OKOHTYPHBAaHHE H TMOJACYET 3alacOB MECTOPOKACHHA, B MCXOIHBIE
MaTepHaIb] BHOCATCA HEOOXOAMMBIC W3MEHEHHMS Ha Ha4YaIbHON CTaAMH MPOCKTHPOBAHHSA.
Ecau 3T u3MeHeHHs CyIUECTBEHHBI, TO OHM noanexar caakuuu ['K3.

Bce nenoueTs! B pa3Be1oYHBIX pab0Tax M UCXOAHBIX MaTepualax BRIABIAIOTCH, H, MO
BO3MOXHOCTH, O Hayaja NPOEKTHPOBAaHHS H COCTABJAIOTCA HEOOXOMMMEIE 3aJaHus
reoJIOTOPa3BEIOYHBIM OpraHM3allusiM MM 3aKa3yMKaM Ha YCTpaHEHHE BbIABICHHBIX
HEJ0YETOB.

B 0 € BpeMs BHIACHAETCA BO3MOXKHOCTB U JONMYCTUMOCTh Havasla IIpOeKTHPOBAaHHA Ha

HMCIOHXCA HECIIOTHOLCHHBIX HCXOAHBIX JaHHBIX.

1.3. IloaroToBxa HCXOAHBIX AAHHKIX A/ NPOEKTHPOBAHNSA

OcHoBHBIE TpeOOBaHMS K HCXOQHBIM TIE€OJIOTHYECKHM MaHHBIM AJisl NPOEKTHPOBAHMS
H3JI0KEHB] B pasziene 2 KHurd 1 Hactosuux HopM.

CoctaB UM 00beM WCXOAHBIX JaHHBIX JUIS [POEKTHPOBAHWA TOpHbIX pabot
COTJIACOBBIBAIOTCA HCIIOJHHMTENAMH (Te0JoraMM M TOpHSAKaMM) B KaXIOM KOHKPETHOM

ciyyae.
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ITo cornacoBaHuiO MeXJy HCHOJNHHUTENSAMH M IPH YYacTHH [JIaBHOTO HIXKEHepa
npoekTra BbIOMpaeTcs Macmrtab (kak mpaBuio, He Mensue 1:5000) u omnpenensercs
JeTanu3anus rpagu4ecKux MaTepHaoB.

Hcxonnple Marepuanbl JUis NPOEKTHPOBAHHS TOPHBIX pabOT MOryT BHINABaThCA B
HECKOJIbKO NPUEMOB, a TaK)Ke MpPEeTEepNneBaTh HEKOTOPHIE NOMOJHEHHA U YTOUHEHHUS, OOBIYHO
BBI3bIBaEMBIE  OOCTOATENBCTBAMH,  BBITEKAOIMMH M3 JETANM3alMd  NpopabOTKH
Te0JIOTHYECKHX MaTepHAJIOB.

ITpumepHEI  cOCTaB MCXOOHBIX JAHHBIX JUId NPOEKTHPOBAaHHS TOPHBIX paboT
cIenyIomui:

1. Tomorpaguyeckuit mnaaH TOBEPXHOCTH MECTOPOXAEHMS B TOPH3OHTANAX C
FEe0JIOropa3BeOYHbIMY BhIpab0oTKaMU H IHHUAMU Ie0JIOTHYECKHX pa3pe3oB.

2. B psane ciyyaeB - THICOMETPHYECKUH NJIaH MOYBBI NOKPHIBAIOLINX MOPOJ, a TaKXke
IIOYBBl M KpOBJIM OTAENbHBIX TOPH30HTOB MOPOJ, BHAENAIOLUMXCH [0 KpPENOCTH,
YCTOMUMBOCTH M APYTMM IPU3HAKaM, TMIICOMETPHYECKHE IIaHbl MOYBBl U KPOBJIH 3aJIEXKH
II0JIE3HOTO UCKOIIaeMOT0, MJIaHbl H30MOLIHOCTER (ITYCTBIX MOPOJ, MOJIE3HOr0 HCKONAeMOro H
T.A.), @ TAKXKe KapThl 0OBOAHEHHOCTH MECTOPOXKAEHHUS.

3. T'eonoruyeckue paspesbl, COBMEIIECHHbIE C NMOACYETHHIMH, IO BCEM Ppa3BeJOYHBIM
JINHUSM, YBA3aHHbIE ¢ mnanamMu (o . 1 u 2).

Ha paspe3ax noka3piBaloTcs BBIACJICHHbIE KAYECTBEHHBIE 30HBI, THNEBL, COPTa MOJIE3HOTO
HCKOMaeMOro, I'PaHMIbI NOACYETHHIX OJIOKOB, KaTEropuH 3aracoB, BMEINAIOMIUE MOPOIbI,
TEKTOHMYECKHE HapYIUEHHs, pa3BeJOYHBIE BEIPaOOTKH U Mpoyee.

4. JlaHHble O COIEpXAHHM BaXKHEHIUMX TMOJIE3HBIX M BPEAHBIX KOMIIOHEHTOB B
BbIJIEJICHHBIX 30HAX, TUIAX U COPTAaX MOJE3HOI0 UCKOMAEMOTo, a TakXKe B MPOCHOAX MYCTHIX
nopoJ 1 60KOBBIX NOPOAAX.

5.06beMHas IUIOTHOCTh M  KO3b(UIHMEHTBl KpemocTH 1o Ikase npod.
IlpoTonbsikoHOBa NONE3HOr0 HCKONMAEMOro, NOKPHIBAIOIIMX M BMEIAIOIMX IIOPOJ,
BJI2XKHOCTh NOJIE3HOT0 HCKOIIAeMOTo.

6. Iloropu3oHTHBIE IEOJIOTHYECKHE MNAHBl C PaHUIaMH KaYeCTBEHHBIX 30H THIIOB,
COPTOB, MOACYETHBIX GJIOKOB M KaTeropHii 3armacoB NoJjie3HOro HCKONaeMoro.

7. Tabnuup! 3anacoB NOJE3HOIO HCKOMAEMOTO M0 THIIaM, COPTaM, MOACYETHHIM Gl0KaM,
KayeCTBEHHBIM 30HAM, KaTErOpusM IO 3KCIUTyaTallMOHHBIM 3Ta)kaM, 3alexxaMm, pyAHbIM
KHMJlaM, ydYacTKaM M B IL€JIOM B TFpaHulax oTpaboTkH. Tabnuubl CTaTHCTHYECKUX
COOTHOLIEHHH ¥ KO3(PHULUHEHTOB PYAOHOCHOCTH INPU HEBO3MOYKHOCTH I€OMETPHU3HPOBATH

THIIBl ¥ COPTa PY[ WX BHYTPUPYIHBIE NMPOCIOH MYCTHIX nopoA. CTaTHCTHYeCKUEe AaHHBIE O
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MOHIHOCTSX TEJl MOJIE3HOTO MCKONMaeMOro, COPTOB H THIIOB €ro, a TakXe IPOCIOeB MyCThIX
niopoa U T. 1. [Ipotokon I'K3 06 yTBepxaeHHM KOHAMIMIA, IOJIOXKEHHBIX B OCHOBY IO/ICYETA
3amacoB H KaYECTBEHHOH XapaKTepHCTHKH.

8. I'mpporeonoruyeckue  HCXOIOHBIE  JaHHBIE: THAPOreooru4ecKas KapTa
MECTOPOXEHHUs!, THAPOreOJOrHYECKHE pa3pe3bl, Pe3YJNbTAaThl ONBITHBIX (HIBTPALHOHHBIX
paboT, AaHHBIE O IIPHTOKAaX MOA3EMHBIX BOJ M aTMOC(EPHBIX OCAKOB, XHMHYECKHE aHATH3BI
MMOJ3EMHBIX BOJ, NpPUHLIHNMAJbHAS CX€Ma OCYIIEHHS M BOJOOTBOJA, OLIEHKA CTENEHM
CJIOXHOCTH TH/IPOTEOJIOTHYECKHX YCIOBHH MECTOPOXKIEHHS IUId 0GOCHOBaHHMsS BbIGOpa
CHCTEMBI MOJ3EMHBIX pa3paborox (C 3akmagkoll BBIpAGOTAHHOTO NPOCTPAHCTBA MIH €
obpylIeHHeM).

®dopMma BBIZABAEMBIX HCXOIHBIX MNaHHBIX 3aBHCHT OT KOHKPETHBIX OcobeHHocTell
[IPOEKTHPYeMOro 00BEKTa U TI03TOMY HE MOXKET OBITh THIIH3HPOBAHA.

IMepeuncnenHble MaTepHanbl HOCJIE COOTBETCTBYIOINEH HOpabOTKM H o¢opMIleHHS
BKJIIOYAlOTCA TaKXe B cocTaB nogpaszgena “TeoloronpoMbIlUIEHHAs XapaKTEPHCTHKA
MECTOPOXICHHSA .

Taxue Martepuanbl, Kak IJIaHBI TOPH3OHTOB, 3aMachl IOJIE3HOIO HCKONAEMOTO U
KOJIMYECTBO ITYCTHIX IMOPOXA B KOHTYpe pa3pabOTKA IO 3KCITyaTallMOHHBIM 3TaXkaM, MOTYT
6BITE CO37aHBl JIMWIB TOCNE TOTO, KaK BHIOpaH y4acTOK OTpabOTKH M CHCTEMa BCKPBITHS
MECTOPOXIEHHS, ONpPENENCHBl OTMETKM pabodMX TOpH3OHTOB, ONPEJAENICHBl TPaHHIbI
IaxTHBIX Nojel, TO ecTh mocne mpopaloTKH 3THX BOIPOCOB B NPOEKTE TOPHHIX paboT.
YnomsHyTas mpopaboTka BBHINOJIHSETCS CHayasla Ha reoJOrHYECKAX MaTepHanax, BBIIAHHBIX
MpeiBapUTENbHO. OTH TIPEABAPUTENIbHBIE MAaTepHalbl (TE€OJOTHMYECKHE pa3pesbl, IUIaHBI
MECTOPOXKIEHHS, JaHHbIE O 3anmacax, ko3h¢uIueHTaX PyIOHOCHOCTH H KauyeCTBE IOJIE3HOTO
HCKONIAaeMOro Y T.M.) 3aHMCTBYIOTCA H3 TFeOJOTHYECKOr0 OTdYeTa H BhjaloTca Oe3
COOTBETCTBYIOLIEH 006paboTKH.

[TpopaboTka Bompoca KCHoNb30BaHUA 3a0anaHCOBBIX 3alacoB SBIETCS 00sA3aTesIbHOM
M BBIIOJHAECTCA HA OJHOM M3 TIEPBBIX 3TANoOB NMPOEKTHPOBAHUS, TaK KaK B 3aBUCHMMOCTH OT
Pe3yNbTaToOB 3TOH NpopabOTKM HAaXOJATCA BaXKHEHINME NPOEKTHBIE DEIICHHA: TroAOBas
MPOU3BOAUTENBLHOCTE PYAHMKA H PYJONOArOTOBUTENHHOTO KOMILIEKCA, TEXHOJOTHUYECKas
cxeMa J00BIMM M NepepaboTKH, KanWTalbHblE M SKCIUIyaTAl[HOHHBIE 3aTparbl, CpOK
CYIIECTBOBAHHA MPEANPUATHA M T. II.

Hike npuBoasTcs HEKOTOPHle OCOOEHHOCTH METOIWKH COCTABJICHHS MEpPeYHCIIEHHBIX

BbIIIE rpadMIECKUX reoNOrHueCKuX MaTepraos.
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TInaH noBEPXHOCTH MECTOPOXIEHHA SIBIIAETCSA COCTABHON YacThIO MeHEepallbHOrO Ij1aHa
OpeAnpUsTHs 1 JOMXKeH OBITh C HUM YBS3aH.

ITpu cocTaBneHMH TUIICOMETPUYUECKHX TIITaHOB (KPOBITM MM NOYBHI 3aJIE)XH) B Ka4eCTBE
HalpaBJIeHUs] MHTEPNOJLMH HEU3MEHHO IPUHUMAIOTCH KpaTyaillliie pacCTOSHUS MEXAY
BbIpabOTKaMH, a B cilydae KBaJpaTHOH pa3BeJOYHOH CETH coONOaeTcs MpaBUIIo, COrJIAaCHO
KOTOpOMY BHIOpaHHOE HalpaBjeHHEe WHTEPIOJIALMH IUIS OJHOIO IlaHa (HampuMep, KPOBIH)
BBIIEP)KMBAETCA MPH COCTABJIEHWHM JpPYTUX THICOMETPHYECKHX IUIAaHOB U  IUIZHOB
H30MOIITHOCTEMH.

HecobmoneHne yka3aHHOro TMpaBHJa BEOET K HEONpaBAaHHBIM  HCKaXKEHHIM
H300pakeHHs YCIOBHH 3aeraHus NOJNe3HOro HCKONaeMOoro HIIH MYCThIX MOPOJ Ha YepTeskax.

I'eonornyeckye W rugpOrecJOTHYECKHE paspe3bl, MpUIaraeMble K MpPOEKTY,
COCTaBIIAIOTCS Ha OCHOBE COOTBETCTBYIOIMMX TpadHuecKuX NPUIOKEHHH K TeoIOrHYeCKOMy
oTtyeTy. Ecii X OTYETY TIpHMJIOKEHBI OTAENBHO B3aUMHO HEYBSI3aHHBIE F€ONIOTHYECKHE U
MOJICYETHBIE Pa3pe3bl, TO Ha IEOJIOTMYECKHX pa3pe3ax B NPOEKTE KOHTYPbl PYAHBIX Tel
Jal0TCA B COOTBETCTBUH € NOACYETHBIMM paspe3aMH. [Ipouue reonormueckue rpaHuibl Ha
paspesax JaloTcsd B COOTBETCTBHHU C E€OJIOTHYECKMMM pa3pe3aMH Ie0JIOTHYECKOro OT4era, a
TaKkXe HEIIPEMEHHO B YBSA3KE C JPYTHMH I€OJIOTHYECKHMH YepTeamH (TUTaHaMH HM30THIIC U
H30MOIIIHOCTEH, [7IaHOM NOBEPXHOCTH H T. 1I.).

Iloropn3oHTHBIE reoOTHYECKHE NIaHbI COCTaBISIOTCA clexytomuM ob6pasoM. KoHTypr!
MOIEXKAUIMX BBIIEIEHHIO nmopoA (MO KPemnocTH), a TakKe CaMOro TOJIe3HOr0 HCKOMAaeMOro
(pa3nM4HOTO KayecTBa) Ha MOrOPU3OHTHBIX MIIaHAX OTCTPAHBAIOTCS MM MO BBUTMCAHHEIM Ha
IUVIaHbl JaHHBIM ONpoOOBaHMSA pa3BENOYHBIX BBIpAGOTOK, HJIM TyTeM BBIHECEHHA
(IpOeKTHPOBaHHMS) C TEOJIOTHUECKMX pa3pe3oB, e OHM OBUIM paHee MNOCTPOeHKl Ha
OCHOBAHHUHU JaHHBIX ONpoOGOBaHHS pa3BeJOYHBIX BHIPAaOOTOK. YBSA3Ka KOHTypa B IUIaHE
BBINIOJIHAETCST C YYETOM TI€OJIOTHYECKOH CTPYKTYpbl, TEKTOHHYECKHX HaApyHIEHMH WH
SPO3MOHHBIX CPE30B, VI 4Yero Ha MapKUICHIEPCKYX0 OCHOBY IUIAaHOB MpeABapUTENIbHO
HAHOCATCHA BCE TEKTOHHYECKHE 3JIEMEHTHI (ITPOEKIHH IUaPHHUPOB CKIaa0K, JUHHUH COPOCOB,
HalpasjieHus M YIibl NageHns, aMIUIUTYAbl, ¥ HanpaBleHUst 1 YTJbl CKJIOHEHHs W T. I.), @ B
ClIy4asx, KOria IIOCTPOCHB! IUIaHBl HM30TMIC I[IOYBBI W KpPOBIM 3ajieked MOJIEe3HOro
HCKOIIaeMOT O, - TAKXXE U3OIHIICHI KPOBJIM M IIOYBHI 3AJIEKHU.

IIpy sSKCTpamosAMH KOHTYPOB DYAHBIX Te€N IPHACPXHBAIOTCA, KaK MpaBHIIO, TeX
CaMBIX YIJIOB NAJ€HMs, PACCTOSHHHM M MOIIHOCTEH, kakue IpHHATHl B MOJACYETE 3alacos,
yrBepxaeHHbIx ['K3; B npoTHBHOM Cllyuae HeH30eXHEBI 3HAYHTENbHbIE PACXOXIEHHUS MEXIY

3anacamH, IOJCYMTaHHBIMM B mpoekTe W yreepxnenHeiMu ['K3. OTkioHeHMs OT 3Toro
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npaBunia MOTYT JIOMYCKaTbCs JMMIE B TeX ClIy4asX, KOTZa H3 OIbITa SKCILTyaTallduH
MECTOPOKACHHS YCTAaHOBJICHA HHadA 3aKOHOMEPHOCTD BHIKJIMHUBAHHS PYIHBIX TETI.

IToropu3oHTHBIE NIAHBI OTCTPAHBAIOTCA Ha MONMHOLEHHOH MapKIIeHIEepCKOi OCHOBE B
Macmtabe, Haubonee ynoOHOM [ BBIOEJEHHA BCeX HEOOXOMHUMBIX 3JIEMEHTOB,
OCYIIECTBJICHHUS TIOJICYETa 3aI1acoB 10 TUIIaM K COpTaM U COCTaBJIEHUS KaJIEHIApHOTO IiaHa
TOPHBIX paloT.

Bce ocranbHble rpaduyeckMe W ApyrHe MarepuHaibl, HeoOXoaMMelie s
IIPOEKTHPOBaHUA M OTCYTCTBYIOI[ME B T€OJIOTHYECKOM OTYETE, COCTaBISIOTCS 3aHOBO C
HCNIOJIb30BAaHUEM TIEPBHYHOH MOKYMEHTalMH (KOJIOHOK OypOBBIX CKBaXXHMH, 3apHCOBOK

FOPHBIX BBIPAGOTOK, pe3yIbTaTOB XAMHYECKHX aHAIH30B H Ip.).

1.4. MeToanka onpeaeieHnsi KaueCTBEHHOH XapaKTEePHCTHKH

MOJIC3HOr0 HCKOIIaeMoro

BruiGop MeToza onpeAeneHus KayecTBa MOJIE3HOrO MCKONAEMOIo B MPOEKTUPYEMBIX K
0TpaboTKe 3Taxax MM Ha y4acTKaX INAXTHBIX MOJIEH MPOM3BOJIUTCSA C YYETOM KOHKPETHBIX
0coOEHHOCTEH  paccMaTpHBAacMOr0  MECTODOXICHHS M CIOXHBIIECHCS  NPaKTHKH
IIPOEKTHPOBaHUS.

PacueT XHMMYECKOTO €OCTaBa, KAK M MHOTHX JPYTHX IOKa3aTenefl XapaKTEpHUCTHKH,
BeJeTCA OT YaCTHOIO K OOILEMY, T.e. OT JIEMEHTApHEIX 4acTeH 3anacoB K HX COBOKYITHOCTH.
B Haubonee obwieM BHIE 3TO O3HAYAET, YTO XAPaKTEPHUCTHKA 3aracoB B KOHTYpe OTpabOTKH
JOJDXHA IOJIYYMTBCS M3 XapaKTEPUCTHKH OTAENBHBIX 3KCIUIyaTallMOHHBIX YYaCTKOB HJIM
3alexel; XapaKTEepHCTHKA KauyecTBa 3allacoB YYacTKa MM 3aJIEKH - U3 XapaKTEPHUCTHKU
3aMnacoB 3KCIUIYaTRMOHHOTO 3Ta)a U T.M. (T. €. U3 3anacoB KayeCTBEHHOro y4acTka, TUMa,
copTa, Pa3HOBUAHOCTH).

B cOOTBETCTBUM € 3THM NOACYETY IpeAUIECTBYET BhieNeHHEe KauECTBEHHBIX YUacTKOB,
a B Ipelleslax 3THX YYacTKOB BBIIENEHHE B COOTBETCTBHH C KOHAMIMAMH  (MJIH HHBIMH
crelHanbHBIMH TEXHHYECKAMM YCIOBHSAMH) THIIOB, COPTOB M Pa3sHOBHAHOCTEH II0JIE3HOTO
HCKONIaEMOro, MMEIIMX Kakoe-nubo mpakTuueckoe (HampHMeEp, TEXHOJOTHYECKOe)
3Ha4yeHue. [lonpobHee o BbIACICHHH TUIIOB COPTOB Py H T.II. CKa3aHO HHXKeE.

MaccoBble 10JIM OCHOBHBIX H COMYTCTBYIOUIMX XUMHUYECKHX KOMMOHEHTOB, HMEIOLIMX
TPOMBILIJIEHHOE 3HayeHWe, B IOJIE3HOM MCKOIAEMOM ONpEdeNssloTcs [N KaXAOTo
Ka4yeCTBEHHOr0 y4yacTka M JUIS KQXKIOTO TEXHONOTMYECKOro COpTa MM THMA ero Jaxe B TeX

ciiydasax, Korjpa InocjheAHHe HE TOAMA0TCA TreoMeTpu3alMu H 110 3TOM NPpHYHHE
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IOACYHTBIBAIOTCA CTATUCTHYECKHM MeTonoM. OlpeieneHre MacCOBBIX JOJE€H OCHOBHBIX
KOMIIOHEHTOB OCYLUECTBIISETCS MO PAAOBBIM NMpobaM M JHIUL B Te€X CIydasX, KOTrJa Bech
MeTpaxk BbIpabOTOK OXBaueH IPYNIOBBIMH NpOoOAaMHM, AOMYCKAETCs OIpENENEHUE HX 10
TpYTIOBEIM ITpobam.

MaccoBple 10JH OCHOBHBIX KOMIIOHEHTOB B KaUECTBEHHBIX y4acTkax (THIAxX, cOpTax,
Pa3HOBHIHOCTSAX) IO/DKHBI ONPEAEIATHCSA Kak s MECTOPOXICHMS B LIE€JIOM, Tak M s
OTAEABHBIX €ro YacTel U 3KCIITyaTallMOHHBIX 3TaXeH.

[Npy Hanuuuu JOCTOBEPHBIX Pa3BEJOYHBIX NAHHBIX (HAalpUMeEp, B TPaHHMIAX 3aracoB
KaTeropud A HAH Ha IUowansX, ONpoOOBaHHBIX MO CeTH, OnM3KOH NO pasMmepy
NPOEKTHPYEMOIl CeTH 3KCIUIyaTallMOHHOH pa3BeiKM) NpearnoyTeHHe HeoOXOAHMO OTAaBaTh
BBIYHCJICHHIO COJIepXXaHUs B IKCILIyaTallMOHHOM 3Taxe.

Jlns sTtoro Ha cioeBble (IOTOPU3OHTHBIE) TEOJIOTHYECKHE IIIaHBl Y pa3BEAOYHBIX
BbIPa0OTOK BBIHOCATCS CpeJHHE TO KauyecTBY (THMY, COPTY, Pa3HOBHAHOCTH) COJEpPIKaHMA
OCHOBHOTO KOMIIOHEHTa B OTpe3KaxX CKBaXHH, 3aKJIOUEHHBIX B TpaHUIAX JaHHOTO
9KCIUTyaTallHOHHOTO 3Ta)<a, MOCJTE YEro B I3TaXe BBUIENAIOTCA KAUECTBEHHBIE YYACTKH.
CpenHue MaccoBble [OJM OCHOBHOTO KOMIIOHEHTAa B KauyeCTBEHHBIX Y4YacTKax HpH
ONHOTHUMHOCTH IIOJIE3HOTO HCKOMAEMOTO  ONpPENENIOC] CPENHHUM  apH(MeTHYeCKHuM
crnoco0OM, a CpelHee COAEPKaHHE OCHOBHOTO KOMIIOHEHTa IO CJOI0 B LEJIOM -
B3BEIIMBAHHEM Ha 3aI1achl IIOJE3HOTO0 HCKOMAEMOI0 B KAUeCTBEHHBIX Y4acTKaXx.

JIns 3amacoB kareropuit A, B u C; (ans Mectopoxnenuii 3-4-oif rpynm CIOXHOCTH
I€0JIOTHYECKOro CTpoeHus - kareropuit A, By, C; u C,) xayecTBeHHasd XapaKTEpUCTHKa
MOXeT OBITh IPUHATA TaKxkKe 1Mo 6J0KaM MoIcyeTa 3aracos.

XapakTepHCTHKa KaX0ro 0JI0Ka B LIEJIOM B 3TOM ClIy4yae pacipocTpaHsercs Ha Jobyio
yacTh 670Ka.

[Ipn HEBO3MOXHOCTH TNOJYYEHHS] XapaKTEePUCTHKHU IIONE3HOTO HCKOMAaeMOro I10
COJIEPXKAHHIO OCHOBHBIX KOMIIOHEHTOB JIJIS KaXJOro 3KCIUTyaTallHOHHOTO 3TaXka, YTO BCErna
ObIBAaCT CBS3aHO C MAJIOH IUIOTHOCTBIO Pa3BEJOYHOM CETH WM KPYTHIM MaJeHHEM pPyIHBIX
TeJl, BBIOEJIEHHE KaY€CTBEHHBIX YYacTKOB JOJDKHO MPOU3BOAMTHCA 1O IpyNIe 3TaXed Hiu
LIaXTHOMY TOJIIO B IEJIOM.

B Tex cnywasx, Korja IIONE€3HOE HCKONAEMOE TNPEACTABNISETCS COBEPIICHHO
ONHOPOJAHBIM M HEOOXOAMMOCTH B BBbIJENEHHHM a4YeCTBEHHBIX YYacCTKOB (THIIOB, COPTOB,
pa3sHOBHAHOCTE!) HE BO3HHKAET, 3aJI€Xb II0JE3HOr0 HCKOMAeMOro CieAyeT pa3leNuTh IO
[MPOCTUPAHHI0 M MNAACHUIO (AN KpyTOMajalolMX 3ajexeidl) HIM 1o Imomamu (ans

nmojaoronagarOnux U ropnzomanmux) Ha HECKOJIBKO 4acTell U 1O 3TUM YacTAM BbIYMCIIATH
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cpelHee cofiepXKaHue OCHOBHOIO M JPYTHX (IIpH HEOOGXOIUMOCTH) KOMIIOHEHTOB. TONBKO Ha
OCHOB€ TAaKOro nojacuera ﬂonycl(aeTCSI JAeNaTh OKOHYaTeIbHOE 3aKII0ueHe 06 OOHOPOOHOCTH
COCTaBa MOJIC3HOTO HCKONAaeMoro.

Bo Bcex cnmyyasx pacyiCHEHHS 3anexell HEOOXONMMO NPHUAEPKUBATHCH, YTOOH B
OJ[HOM M TOM € BHIIEIEHHOM 4acTH (KaYeCTBEHHOM yYacTKe, THIIE, COpTe, pa3HOBHIHOCTH)
He GbUIO Pe3Koii HeBLIIEPXKAHHOM M0 MIOTHOCTH Pa3BeIOYHOMN CETH.

Ilpy Hanuuuu Takoii HEBBUIEPKAHHOCTH CIEIYET pa3leNiiTh BBIIENEHHbIE YacTH
(kauecTBEeHHBIE YYAcCTKH, THIBlL, COPTa, PAa3HOBHIOHOCTH) IO CTEHEHH Pa3BeJaHHOCTH (11O
KaTeropysM 3aracos).

[Ipy BBIMHCIAECHNH CpPEHHETO CONEPXKAHUA XHMHMYECKHX KOMIIOHEHTOB (HalpHMED,
xejye3a, ceprl, docdhopa u ap. B HKENEIOPYNHBIX MECTOPOXICHUAX) HEOOXONMMO TTOMHMTB,
YTO HE BCE Pa3BEIOYHbIE BLIpaOOTKH JONMYCTHMO YYHTHIBAaTh OHHaKoBO. Hanpumep, naHnbie
KaHaB u 1ypdoB cnelyer MCKIIOYHTL BOBCE M3 pacyeToB IO XHMHYECKOH (m
(bu3MKOMeXaHHYECKOM) XapaKTEPUCTHKE MOJIE3HOTO HCKOMAEMOro H3 HEPBUYHOM 30HBI, €CJIH
3a1eXXH B MECTOPOXICHHH MOIrPYXaloTcs Ha GoNpllylo IMyOHHY M B HAX YETKO BBIpaXkeHa
BEPTHKAJIbHAA 30HAILHOCTH (HalIPHMED, NIPH HAIHYKH 30Hb! BRIBETPUBAHHUS HIIH OKUCIICHHSA),
niepeceyeHys pasBeJOYHOM BHIPAOOTKOH 3anexed MO KOCBHIM YIaM AOJKHB YYHTHIBATHCS
HHade, YeM HOPMAJIbHBIE NIEPECCUEHNS U T.A.

KauecTBeHHas omneHka WHTEPBANOB, CEKYLIMX 3a&lieXb NOA YIIOM MeHee 45°
YYHTBIBAETCS C MONpPaBOYHBIM KO3(QGHUNEHTOM Ha JUIMHY MHTEpBalla, PaBHBIM CHHYCY yria
BCTPEYH pa3Be0YHON BEIPabOTKH C KOHTYPOM 3aJI€XKH.

PaccunTannoe BbllIeyKa3aHHBIM CIOCOOOM COIEPKAHME OCHOBHBIX KOMIIOHCHTOB B
MOJIE3HOM HCKOIIaeMOM, 3ajeraiolieM B HeApax, IPHHHAMAeTcs I[pH COCTAaBJIEHHH
KalleHJapHOTO I1aHa TOPHBIX paloT IS IPoeKTa.

OnmHoif W3 TraaBHBIX 3a0a4 IPH COCTABIEHMHM KalCHOApHOro IUIaHA sBIsSETCS
ofecrieyeHHEe  BBLIACPXKAHHOCTH BO  BpPEMEHM  COCTaBa  MOJIE3HOTO  MCKONAEMOro,
HaNpaBseMOro B pYAOMOATOTOBKY, KakK IO COJAEPKAaHHUIO OCHOBHBIX KOMIIOHEHTOB, TaK H MO
COOTHOILUCHHIO THIIOB, COPTOB H PasHOBHIHOCTeH. Yalne Bcero 3ta BHIACPXKAHHOCTH MOXKET
JOCTUTaThCA Ha OTHOCUTELHO HEIIPOAOIKHTEBHEIA TIepHO.

B Takux ciyyagx B HpOEKTE PyAONOATOTOBHUTENBHEIX (HabpHK JOMKHO YYHTHIBATHCS
HM3MEHEHHE COCTaBa 100BBaeMOI0 NIOJIE3HOro HCKONIaEMOT0 BO BpEMEHH.

Ecnu npoexkThpyeTcs HCNONb30BaHKHE MONE3HOTO MCKomaeMoro bes oboramenus, To
TakuM ke o0pa3oM, Kkak I3TO JejaeTcs B OTHOIUCHHH OCHOBHOTO KOMIIOHEHTa,

NOJCUMTHIBAIOTCA COJEpKaHHE APYTHX JMMHTHPYEMBIX KOMIIOHEHTOB (Hampumep, cepa,
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docdop, kpeMHE3eM, TIIMHO3EM, OKHUCH KallblIMs W MarHus M JpyTHe Mojie3Hble WIIH BpeaHbIe
IpPUMECH, MeIb, IIMHK, CBUHEIl, MBIIIBAK, HUKENb U T.IL.).

Ecnu mnpoextupyercss HCIONBL30BaHHE [OJE3HOTO HMCKONMAEMOro ¢ oOoralieHueM,
[IOACYET COOEPKaHHUSA B HEM BPEAHBIX (UIIOCYIOIUHMX H MPOYHX IMOMYTHBIX KOMIIOHEHTOB,
KPOME H3BJIEKAaEMBIX NpH OOOralllcHMM NPOMBILIEHHO UEHHBIX, MOXET MPOU3BOIAMTHCA
YIPOIIEHHO CTAaTHCTUYECKMM HIH cCpefHeapu(pMETHYECKMM METOAOM [0 KayeCTBEHHBIM
yyacTKaMm, THUINaM, COpPTaM M PpPa3sHOBHUIHOCTSAM WM 1O KPUBBIM KOPPEJISIMOHHOM
3aBUCHMOCTH MEXJY COJAEpPKAaHMEM 3THUX KOMIIOHEHTOB M COJEpXKAHHEM OCHOBHOTIO
KOMIOHEHTA.

Copepxanue e NMOMYTHO H3BJIEKAEMBIX NMPOMBIIUIEHHO LEHHBIX KOMIIOHEHTOB WIIH
BPEAHBIX MPUMECEH HNODKHO MOJCYHUTHIBATBCA TOYHO TaK XK€, KAK OCHOBHOTO KOMIIOHEHTa
(nanpumep, ¢ocdopa B anaTHTMArHETUTOBBIX pyAax) MO Ka4eCTBEHHBIM Y4acCTKaM, THIIaM,
COpTaM MOJIE3HOT0 HCKOMAEMOT0.

O6nremHas Macca Jid NOJCYETa 3alacoB IOJIE3HOTO HMCKONAeMOro B IPOEKTE
NPHHUMAETC N0 JaHHBIM I€OJIOTHYECKOro oT4era, anpobuposanHoro ['K3, unu no naHHbM
SKCIUTyaTanMu  (Ans  JEHCTBYIOIUMX  NpeANpUsATHH), Takxke anpoOMpOBaHHBIM B
YCTaHOBJIEHHOM TIOPSJIKE.

JUIs METaUTHYEeCKUX IOJIE3HBIX MCKOMAeMbIX 00BheMHas MIOTHOCTH ONpeAesieTcs Mo
KPHBBIM HJIM YPaBHEHHSM 3aBUCHMOCTH OOBEMHOH IUIOTHOCTH OT COAEPXAHHMS OCHOBHOTO
KOMITIOHEHTA, KOTOpbhle OOBIYHO MPHJIAraroTcs K reoIOTHYeCKOMY OTYETY, HJIM MO KPUBBIM,
KOTOpblE MOryT OBITH NOCTPOEHBl MNpPH TNPOEKTUPOBAHMM MO MNEPBUYHBIM JAHHBIM
onpezneneHuss 06beMHOI! IIIOTHOCTH.

JIns NAOTHBIX MOJE3HBIX HCKONAEMBIX, MPEACTABJCHHBIX CKaNbHBIMH MOPOAAMH,
IPaKTHYECKOro 3HaUYeHUsI HE UMEET BOTIPOC O TOM, Kakasi 0ObeMHasl MJIOTHOCTh ONpeaenseTcs
IIPH pa3BelKe, NIPH €CTECTBEHHOHN BNAXXHOCTH, B BOJAOHACHILIEHHOM HJIM CYXOM COCTOSTHHH,
TaK KaK BJIHSHUE BJIAXXHOCTH B 3TOM ClIy4ae 3HAYMTEJILHO MEHBIIE TOYHOCTH ONpEAeeHus
ob6beMHol mnoTHocTH. Koraa ke mnone3Hoe HMCKONMAeMoe NPEACTABICHO PHIXJIBIMH HWIH
MONYCKAIbHBIMH NOPOJAMH, H BIAXXHOCTh HX MOXET MEHAThCA B IIMPOKUX IpeleNax, 4ro,
€CTECTBEHHO, MHOJDKHO CKa3blBaThCs Ha BeNHYMHE OOBEMHOH NJIOTHOCTH, B IPOEKTE
MpHHEMaeTcs 00 beMHas IIOTHOCTD MOJIE3HON0 HCKOMNIAEMOTO NPH €CTECTBEHHOM BJIIAXKHOCTH.
CoOTBETCTBEHHO 3TOMY M 3amachl B IIPOEKTE YUMTHIBAlOTCA BO BNAXHOH Macce, NpHYeM B
TabNmunax yKasplBaeTCs BIAXXHOCTh, NPU KOTOPO#H MOACYMTBHIBAIMCH 3amachl IOJIE3HOTO
uckonaemoro. lng nyctelx MOpold, B ciy4yae OTCYTCTBHSA CHELUANbHBIX HCCIEAOBAaHMIA,

obbeMHas INIOTHOCTh OIIPEACRACTCA N0 CrIpaBOYHUKaM.
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B nmnpoekTax pacluMpenus ¥ DPEKOHCTPYKUMH PYAHHKOB Ha OKCILIyaTHPYEMBIX
MECTOPOXIEHHAX BIAXKHOCTL pyJA, HamnpaBlseMblXx Ha oboratuTenbHble (aOpUKHy,
IIPUHUMAETCS, KaK NpaBHUJIO, HA OCHOBAHMM JaHHEBIX, HAKOIIEHHBIX MPH 3KCILTyaTalliH.

Koabdumuents kpenoctn pya H mnopon mno mkane mnpod. IIporoapsxoHosa
ONIpeNENSIOTCS B NPOEKTE MO MPAMBIM JAHHBIM T€0JIOrHYECKOr0 OTYETa HIIM KOCBEHHO IIO
JaHHBIM O Npelenax NPOYHOCTH NPH CXaTHH, O KaTeropusx OypMMOCTH, H IpPOYHM
nmokazaTenssM HccaenoBaHuit  u3MkoMexaHudeckux cBoiictB. [lo skcnnyatupyeMbiM
MECTOPOXIEHHAM KO3(OHUIHEHTH KPENoCTH INOpoJ M  TNOJE3HOr0  HMCKOMagMOro
OTPEAENAIOTCS C YYETOM JAAHHBIX IKCIUTyaTallHuy.

IIpm ompezneneHnu KpemocTH Ha OCHOBE JaHHBIX HeTPOrpadMueckoro OMUCaHHs MOPOJ
M NOJIE3HOTO MCKONAaeMOro M JAaHHBIX O MpeAenax NMPOYHOCTH IPH CXKATHH, IPUBOAMMBIX B
T€ONIOTHYECKOM OTYETE, JOJKHA YYHTHIBATHCS HEOOXOAMMOCTH BHECEHMS MNOMPaBOYHBIX
(moHmXarOMKX) KO3(DOUIMEHTOB B CBA3M C OCHAONIEHHOCTBIO MAacCHBa, HAIMYHEM
OTAENbHOCTEH, TpemuHoBaTOCTH M T.A. OcoGeHHO 3TO HEOOXOAMMO JUisS IOJIE3HBIX
HCKOMAEMBIX ¥ TIOPOJ C BHICOKMMH 3HAUECHHUSMH Npefesia NPOYHOCTH NPH CXKaTHH.

Ecnu nonesnoe uckomaeMoe M NOpPOJBI, ClIararollie MECTOPOXICHHE B LEJIOM HJIM
OTAENbHBIE €r0 y4YacTKH, oOnajaloT KaKUMH-THOO0 ocoOBIMH CBOMcTBaMH (TOBBINIEHHASA
ITIMHUCTOCTD, IUIHTYATOCTh, PACCIAHLOBAHHOCTh, HANMYHME OCJaGJeHHBIX 30H M T.I1.), TO
cnenyeT yAeNIUTh 0co00€ BHUMaHHE XapaKTePHCTHKE TaKUX CBOACTB, YTOOBI OHH MOTJIH OBITH
YYTEHB] B COOTBETCTBYIOIHNX pa3zenax NpoeKTa.

O6beM M xapakTep ONpe/ieicHHS KayeCTBEHHOH XapaKTEpHCTHKH TOJIe3HOTO
HCKOMAaeMOro NpH MPOEKTHPOBAHMH 3aBHUCAT OT MOJHOTBI U Ka4yecTBa HCXOMHBIX AAHHBIX
MaTepHanoB. B upeanbHoM cnydae ONOKHpOBKA 3amacoB B NOCIEAHHMX IOMKHA OTBEYaTh
YCIIOBHIO, NpH KOTOpoM OJIOKM nojcyera 3amacoB (reosiornyeckue OJIOKH) HE JOJDKHBI
BKJIIOYAThH B cebs:

3amnacsl N0JIE3HOI0 UCKOMAEMOTO pa3HbIX TUIIOB, COPTOB;

PYAHYIO Maccy, 3HAYHTENHHO Pa3iINualonlyIocd o Ko3(GuiueHTy pyIoHOCHOCTH.

Ilpy TakoM COCTOAHHH HCXOAHBIX MAaTEPHAIOB M HE3HAYMTENIBHBIX KOJieGaHUAX
KayecTBa B IIpelieNiax CopTa MAaHHble JUIs KauyeCTBEHHON XapaKTepHCTHKH MOJIE3HOro
HCKONAEeMOro B NpOEKTe MOTyT OBITh 3aMMCTBOBaHBI, KaK Yxke OBUIO CKa3aHO Bblllle, M3
HCXOJHBIX MaTEpHAIOB IOJCYETA 3anacoB. B Takux ciydasx KayecTBEHHAs XapaKTEpPUCTHKa
MOJICUETHOrO 610Ka MOET OBITh pacHpocTpaHeHa Ha o0y HOIO0 MOINCYETHOro O6J0Ka

(3KcIuTyaTalMOHHBIH GM0K, 3TaX H T.IL.).
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B cnyuae e HENOJHOIEHHON GIOKHPOBKH NMOACYETA 3aNacOB B HCXOAHBIX MaTepHanax
u Gompmux KonebaHMii kadecTBa B Npelenax copTa IpY NPOEKTHPOBaHHM HEOOXOAHMO
YCTPaHWTh BBISBICHHBIH HEJOCTATOK MyTeM H3MeHeHHs OJOKHPOBKH, BBLIETEHHS
KaueCTBEHHBIX 30H, TEpexofia Ha MOACYET METONOM Ommkaiimiero paifoHa WIM ApYrHMH

IYTSAMH, B 3aBUCUMOCTH OT KOHKPETHBIX ocobeHHOCTe MECTOPOXIACHHUA.

1.5. MeToanKa noAcyeTa 3anacoB nNojie3Horo HCKonaeMoro

3anacsl TONE3HOT0 MCKONAaEMOro a TrpaHHLax pa3paboTKH, NpHHHUMaeMble s
ONpeNeyieHls] TPOW3BOJUTENIFHOCTH MNPEeNnpuiTHS H CPOKOB €ro CyIeCTBOBaHUA H
TOJUIeXaIle MapKielaepckoMy y4yeTy MNpH  JKCIUTyaTallMM, MOICUHTHIBAIOTCA MO
o61men3BecTHRIM (OpMyJIaM B METOAAM JUIS KXKAOTO IKCIUTyaTallOHHOTO 3TaXa.

3amachl B rpaHiLax pa3paboTKH NOACYUTHIBAIOTCA € MoApasfieNieHHeM Ha GaaHcoBbIe B
3a0aaHCoOBBIE pa3aenbHo 1o kareropusM A, B, Cy u C,.

[Npu noazemuoM cnocobe pa3pabOTKH MECTOPOXKAEHHUS NOJCYET 3aacOB ITPOM3BOAUTCS
METOAOM BEPTHKAIBHBIX MNapalielbHbIX cedeHHH (MO0 TeoNOTHYECKHUM pa3MepaMm) ¢
pasjeneHHeM Ha OKCIUIyaTAUMOHHBIE O3TaXH HIM KAaKMM-THGO JAPYrMM  METOMIOM,
OTBECYAIOIUM €O0NIOTHYECKUM 0COOEHHOCTAM MECTOPOXKICHHS.

Ecnn moncyer 3amacoB MeCTOpOXIEHHs ObUT TpOM3BENEH JPYTHM CIIOCOOOM,
HarpuMep, METOJIOM TE€OJIOTHYECKHX OJIOKOB MIIH METOJOM OIHOPOJHOIO IEOJIOTHYeCKOro
paspe3sa, TOTZAa MOJCYET 3aIacoB M0 3TaXKaM NPOH3BOANTCS TAlOKe METOJOM BEPTHKAJIBHBIX
reoJIOTHIECKHX Pa3pe30B, HO OTAENBHO [0 KXAOMY BBIIETICHHOMY OJIOKY.

Bo Bcex ciydasx 3amachl M MacCOBBIE JIONH KOMIIOHEHTOB IOJCYMTBIBAIOTCA MO
BBIZIENIIEMBIM B IIPOEKTC THIIAM H COpPTaM INoJe3HOro uckomnaemoro. Hapsay ¢ moacuetom
3anacoB M COZIep)KaHWH B IpaHUNAX pa3paOOTKH MOACYHTHIBAIOTCA (U1 KOHTPOJIA) 3anackl U
cojiepXXaHue 3a rpaHunaMy pa3paboTku. B cymme Te u spyrie q0JDKHBI OBITH paBHBI 3anacam
M cogepxanusM, yreepxkaeHHsIM I'K3 unmu no lNocynapcreennomy GanaHcy 3anacos.

Tpyu pacxoxxaesuy JaHHEIX MPOEKTHHIX MOJCYETOB ¢ 3a1macaMu, yTBepxxaeuHbiMu ['K3,
NPOEKTHBIE NOACYETHl [IPUBOJATCA B COOTBETCTBHME ¢ nudpamu mo mpotokony I'K3, ecnu
pacxoXkIeHHe HaXOAMTCA B MpeAenax TOYHOCTH moacyeta (5-10 %), B MpoTHBHOM ciyvae
JOJIXHBI 6bITH BBIIBIIEHBI H I0ZIpo6HO pa3paboTaHb! MPUYHHEI PACXOXICHHS.

Ecnv Ha MecTOpOXXAEHHM YYTEHbl 3anachl HMONYTHBIX IOJIE3HBIX HCKOMAeMbIX M

KOMMOHEHTOB, OHH JOJDKHBI ObITH HOACYUTAHbI B MPOEKTE.
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Pe3ynbTaThl NojcueTa CBOAATCS B TabNMUbI, B KOTOPEIX 3amachkl 1O THIAaM H COpTaM
NpPUBOJATCH KaKk B OOBEMHBIX €IMHHIAX, TaK H B €AMHHIIAX MacChl. 3amachl JaloTcs ¢
noJpasfeNiecHHeM Ha OSKCIUIyaTauMOHHblE 3TaxH, OanaHcoBble M 3a0anaHCoOBBIE M Ha
kateropun A, B, Cy, u C,.
CraTHcTHYeCKHE JaHHBIE O MOINHOCTH Tel TIOJIE3HOrO MCKONAeMoro, €ro COpTOB M
THIIOB €r0, a TaKxe IPOCJAOeB MYCTHIX HOPOA IOJNY4HalOT BHLICOPKOH TO pa3BelOYHBIM

BbIpabOTKaM, pacONOXKEHHBIM 110 PABHOMEPHOH CETH.

1.6. OGocHoOBaHHEe METOAHKH H 00HEMOB Ie0/10ropa3BeJ04HbIX padoT

B npoekre momKHBEI ObITH 06OCHOBaHEI METOAMKA H OOBLEMEBI Ie0JIOropasBelOYHBIX
paboT, MOANEXAaIlMX BHINONHEHHIO HA CTaJMSAX CTPOMTENBCTBA TOPHOTO MPEANPHATHI U
IIPOMBIIIIIEHHOM 3KCIUTYaTalliH MECTOPOXICHHU.

HOCKOJ'ILK}’ OCHOBHBIMH 3aaa4aMH 3](Cl'lleaTaII}l0HHOﬁ Pa3BEAKH ABIAKOTCA YTOYHCHHEC
yCIIOBPIﬁ 3QJI€raHus, KONHYIECTBA ¥ Ka4YeCTBa MOJIE3HON0 MCKOMAacMOro B 3KCILTYaTallHOHHOM
6Jy10Kke UK ApYToi BEIEMOYHOH E€IMHHLE CETh pa3sBENOYHBIX BBIPAOOTOK JIOMKHA 00ECTIEUHTH
HoJIyueHHE Halle)KHOH nHOPMALIHH N0 KaXIOi U3 3THX CAHHMLL.

Metoauueckoli  OCHOBOH Ui omlpeleneHus BHAOB W ofbbemoB  pabor
IKCILUTyaTallMOHHOH pa3BeAKH SABIAIOTCA JeHCTBYIOIUME H OTpacid HOPMAaTHBHBIE H
HHCTPYKTHBHbIE  JOKYMEHTHl 1O  FeO0JIOropa3BeOYHOMY  OOCIYXHMBaHHIO  TOpPHBIX
IpeanpUATHH.

OCHOBY CeTH O3KCIUIyaTAalHOHHOH pa3Belkd, Kak MNpaBHNO, JODKHHI COCTaBJISAThH
TOPHBIE BBIPAOOTKH.

CKBaXMHBI B OCHOBHOM MCNOJNB3YIOTCS JUIS CrYLIEHHWA pa3BeJOYHOM ceTH H
OKOHTYPHBaHWS PYJIHBIX T€Nl HA 3KCIUTYaTAIIHOHHBIX TOPU30HTAX H NMOASTaXaX.

Ins O6ypenus pa3BelOYHBIX CKBaXXHH JIOJKHBI IIPeAyCMaTPUBATHCS KaMephl, pasMepsl
KOTOPHIX ONpeeNAtoTcs rabaputaMy MpHMeHseMoro 060pyZI0BaHHS W NMpPaBHJIAMH TeXHHKH
6e3omacHOCTH.

O0BeMsl TOpHBIX M OypOBBIX pabOT MO 3KCIUTyaTALHOHHON pa3BejIKe OMpEeAcIsIOTCS
KONMYEeCTBOM JMOOBIYHBIX EOMHHIL, O0eClEedYHBAIOIWINX TIOJOBYI0 IPOM3BOIHTEILHOCTE
IPEANPHATHS 110 CBIPOH pyAe, H Co3taBaeMoH I'ycToll pa3BeJOYHOH CEThIO B HUX.

PacueTHoe KOJIMYECTBO pa3BENOYHBIX CKBaXMH M HMX oOmMif Metpax B

SKCIUTyaTallMOHHBIX 6I0KaX CIeAyeT yBenuuuTh Ha 20.....30 % Ha HenpeaBHIEeHHEIE pabOTHI.
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KomuuecTBo U pasMmephl kKamep UL INPOXOJKHM pa3BeJOYHBIX CKBa)KHH ONPEAENAIOTCS
YCIIOBUAMH PacIioNOKEHHS HX B 3TaXE H TEXHMYECKMMH XapaKTEPUCTHKAMH TPHMEHAEMOTO
obopynoBanus.
[Morpe6Hoe KOMMYECTBO GYPOBBIX YCTAHOBOK (M) U1 BBINONHEHHS IIPOEKTHOrO 00beMa

pa3BeJIOYHBIX CKBAXHH 3KCILTyaTallMOHHOM pa3BeAKy onpeaensiercs mno popmye:

m=—, (1'1)3 rae:

L - npoexTHeiit 06beM GypeHHs CKB2)XXHH Ha pacyeTHBIH roll, M;

K - IOTpaBOYHbIH K03 GULNECHT Ha CIOXHOCTE OypeHHs;

n - HOpMa BpeMeHH Ha Oypenue | M CKBaXXMHBI, CTAHKO-CMEH;

P - KOJIH4ECTBO pabo4HX CMEH B TOAy;

Z - K030 (UIHEHT UCTIoNb30BaHUs OYPOBBIX CTAHKOB.

Jns TpoXOoAKM CKBaXHH IIpedycCMaTpHBAIOTCA KaMepsl pasMmemeHus 6ypoBoro
o6opynoBaHus.

Onpo6oBaHue NONE3HOr0 UCKONAEMOro ¥ BMEUIAIOMIUX (3acCOpAIOIIHNX) MOPOJ JOKHO
OCYIUECTBIATLCS MyTeM oTOopa nbo6 M3 KepHa pa3BeI0MHbIX CKBAXHH M CTEHOK BBIpabOTOK
HJTH Te0H3UIECKUMHE METOJaMH.

JnvHBL HHTEPBAIOB ONPOGOBaHHUS TODKHEI OBITH PaBHBIMU M KPaTHBIMH MMHHMAJIbHOR
NPOMBINIIEHHOH MOIIHOCTH pyIOHOTO Tena (3aneXH) M MaKCUMAaNbHOH MOIIHOCTH
BHYTPHPYAHBIX POCTIOEB clnaboopyNeHensIX Witk MyCcThIX nopol. CTeHKH TOPHBIX BHIPabOTOK
onpobytotes WTyGHBIM 1M 60po3noBEIM cnocoboM. CeTh onpobOBaHuUs, NTHHA U CEYEHHE
6opo31bl BHIOHPAIOTCS B 3aBUCHMMOCTH OT Lenel ompoboBaHMA M (PHIHKOMEXaHHYECKHX
nokasareneil nose3noro uckonaemoro. Heobxoaumocts 6GopozmoBoro W mTy(dHOro
onpo6oBaHHs Ha IPOEKTUPYEMOM PYIHHUKE NOJDKHA PACCMATPHUBATHCA B KaXKAOM KOHKPETHOM
ciyyae.

B nepuwon skcryaTanni MECTOPOXXICHHS OCHOBHBIM BHIOM ONPOGOBaHHSA NOJDKHBI
CTaTh reou3Hyeckue METOIHI.

lomoBeie 06beMbl reodu3zHueckoro ONpoOOBaHMS 3aBHCAT Kak oOT 00beMOB
pa3BeAoYHbIX paboT, Tak U 06bEMOB B3PBIBHBIX CKBaXXHH, MOATOTOBHTENBHBIX H Hape3HbIX
BbIpaboTOK. XHMHUYecKoe OnpoHOBaHHE B 3TOM ClIydae HOKHO BHICTYNIATh KaK KOHTPOJILHOE.

PacyeTHOEe KOMMYECTBO reopU3NYEecKoro 0GOpyIOBaHHA ONpENENsAeTCs Ha OCHOBE

06beMOB TeoU3MYECKOTO OMPOOOBAHHA, TEXHHYECKHX XapaKTEpPHCTHK NPHHUMAEMOMU
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annaparypsl ¥ pexumMa paboTsl paGOTHHKOB reojiorudeckoii ciyx6p1 npeanpustus. CMmerHas
CTOMMOCTh NpHOOpeTaeMoro o6OpYJOBaHHA YCTaHABIMBAECTCA MO COOTBETCTBYIOLIHM
LHEHHHKaM.

IIITaThl reoOrMYecKo, rUApOre0NOrH4ecKod, MapKIIEANEpCKoH M reodmsmyeckoii
ciyx6 NpPOEKTHPYEMOTO MPEANPUATHA OMpPENENsIOTCS, UCXOAd M3 €r0 MOLIHOCTH, IPYIIBI
CJIOXKHOCTH MECTOPOXKIECHHS M 3allpOeKTHPOBAHHOIO 00beMa paboT MO 3KCIITyaTallMOHHOM
pa3Belke U THAPOTe0NIOTHYECKOMY 00CITyKHBaHHUIO.

YucnerHocTs 6ypoBrIX paGounx onpenensercs no EHB Ha 6ypoBrie paboTsl Ha 0CHOBe
00beMOB GypeHHs, H KOINYECTBa OAHOBPEMEHHO paboTalOIHMX CTAHKOB H PEXHMa paboThI
npeanpHaTus. YUCIEHHOCTh 3aMEePLIMKOB Ie0NIOrHUecKoi Ciy»«Obl Ha MOA3EMHBIX PYIAHMKAX
JIOJDKHA YCTAaHABIMBAThCA 1O (haKTHYecKol cpefHeoTpacneBol CTaTUCTHKe.

UHCIEHHOCTh ~ MHXXEHEPHO-TEXHHYECKOr0  IIepcoHana  MOA3EMHBIX  PYIHHKOB
yCTaHaBJIMBAETCA IO JEHCTBYIOIUMM HOPMAaTHBaM WM IO (aKTHYECKOR CpeJHeoTpaciieBoit
CTaTHCTHKC.

B npoexTax nNOM3EMHBIX pPYIHMKOB JHOJKHBI ONPEAENATHCS BHABI M 00BEMBI
TeoJIoropa3BeIouHBIX paboT, HeobxoauMele a8 obecrnedeHus CTPOUTENBCTBA KANHTANbHBIX
TOPHBIX BBIPaOOTOK (CTBOJIOB, KBEPIIArOB, LITPEKOB, KAMEP Pa3INYHOTO Ha3HAYEHHUS H T.1.).

O6BeMBbl 3THX paboT 3aBUCAT OT TeONOrMYeCKMX OCOOEHHOCTEH MECTOPOXIECHHS,
CTENEHH €T0 M3YYEHHOCTH, MECTONOIOXKEHHS BCKPBIBAIOIINX TOPHBIX BRIPAOOTOK H NEpeyHs
TpeOyeMO#i  IeoNorHyeckod,  HMHXEHEPHO-TEONOTHYECKOH W THIPOTEONIONHYecKOi
HHpOPMALUH.

3aTpaThl Ha 3TH pabOThl ONMPEAENAIOTCS N0 CYLIECTBYIOUIMM HEHHHKAM H BKITIOUAIOTCA B
raaBy 2 CBOJHOTO CMETHO-(HHAHCOBOTO pacyeTa Ha CTPOUTENILCTBO TOPHOTO NPENTIPHSTHS.

KpoMe Toro, B pOEKTe AOJKHBI OBITH IpeJyCMOTPEHBI CpeNCcTBA Ha IeoJorHyYecKoe
00ciTyKHBaHHE CTPOMTENBCTBA [OPHOKANHTANIBHBIX BBIPaGOTOK. 3aTpaThl Ha 3TH paGoThI
3aBUCAT OT MPOJOJIKHTENBHOCTH CTPOHTENLCTBA KAlIMTANBHBEIX BHIPAaOOTOK M UHCIEHHOCTH
Te0JIoriyecKoii ciyx6bl, 06CTyKHBatOLIeH 3TH pabOTEHL.

B crouMmocTe reosorudeckoro oOcCiayXHBaHHs BKIIOuYaroTcs 3apaboTHas rmnata
paboTHUKOB (OCHOBHAf, IOMOJHMTENbHasS M IPEMHH), pacxoisl Ha mnpuoGpereHue
CNENOJCKAbl, MHCTPYMEHTOB M APYTHX MaTepHaJIOB, KOTOPHIE B 00LICH CyMMe IPUHUMAIOTCS
B pa3Mepe 3 % OT OCHOBHOH 3apaboTHO# muaThl paGOTHUKOB re0JIOTHYECKOH CITyKObI.

3arpaTkl Ha TeOJOTHYECKOE OOCHY)XMBaHHE CTPOMTENLCTBA TOPHOKANHTAIBHBIX
BelpaboTOK BKIIOYaloTca B rnaBy “IIpoyme 3aTpate” CBOJHOrO CMETHO-GHHAHCOBOrO

pacyeTa NpoeKTa,
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2. OCYIIEHME MECTOPOXJIEHWI

2.1. OcHoBHbIE NOJIOKEHHSA

IMpoexT ocylueHHs OJDKEH NPElyCMaTPHBATh:

NpeoTBpallleHHe MPUTOKOB MOA3EMHBIX BOA B TOpHBIE BHIPaOOTKM B KOIMYECTBAX,
HapyLIAIOIINX HOPMATIBHBIE YCIOBHS pa3pabOTKH MECTOPOXICHHS;

OpeaynpexJIeHHe NpOphIBOB MON3EMHBIX BOA M3 OKDPYXAIOmMX TOpOA, M3
BBIpaOOTaHHOTO NMPOCTPAHCTBA M C MOBEPXHOCTH, TaK KaK 3TO HapymaeT YCTOHYHBOCTH
HOpOJl M KperuieHHs BRIpabOTOK, a, CeZIOBATeNbHO, NPEACTABIAET ONAcHOCTh s JIONeH,
paboTaromuX B IIaXTe, H HAPYLIACT HOPMAJBHYIO SKCIUTYaTalHio MECTOPOXKIEHHUS;

BO3MOHOCTH CBOEBPEMEHHOM 3BaKyalllH Jiloeii IpH MaCCOBBIX MPOPHIBaX MOA3EMHBIX
BOJ B LLIAXTY;

BOJOOTJIMB M BOJOOTBOJ PYNHHYHEIX M NOBEPXHOCTHBIX BOJX K MecTaM HX cbpoca u
OYHCTKH;

OpeNoTBpallleHHe  YrpOXAIOWIEro  MCTOLUEHHA  PeCYpcoB  MHOM3EMHBIX  BOJ,
o6ecrneynBaroIMX BOAOCHA0KEHHE OKPYKAIOIUX PYAHBIX 0GBEKTOB, M HX 3arpA3HeHHs;

npenoTBpanleHle pa3Mbisa GeperoB pycesn HOBEPXHOCTHBIX BOJZOTOKOB, HAPYIIEHUS HX
PEXHUMa M 3PO3HH IIOBEPXHOCTHOTO CIIOS TIOYBHI;

NpeOTBpAllleHHe OMNACHBIX MOCNEACTBM medopManuu TOPHBIX NOpony B paiioHe
MECTOPOXKIEHHUS U3-3a OHIKEHHS YPOBHS [I03eMHBIX BOJ;

COOpYXXeHHe YCTPOHCTB U ApyrHe MEpONpHUSTHS, pelycMaTPHBAIOLIHE PEryIHpOBaHHE
TPUTOKA MOA3EMHBIX BOJ B BRIPaGOTKH C y4ETOM BO3MOXKHOIO HOBBIIIEHHS WX HANOPA;

obecrieyeHye INIPOBENEHHMs HAPYTMX MeEPONPUATHI, NpPeOTBpAIlAlOMHUX HapylleHHe
SKOJIOTMH OKpYXaloleii cpesl;

HCIIONB30BaHHE, 10 BO3MOXKHOCTH, BCEX OTKAUMBAEMBIX BOJ [UIs Liejieit BoAgocHabKeH s

(mocne HeoOXOAUMOH OYNCTKH).

2.2. Bui6op cnocoba ocymeHuns

B npoexre ocymenus mpu BbIOOpe cmocoba  OCYIIEeHHS — PEKOMEHIYeTCs

PYKOBOACTBOBATLCA CACAYIOLIHMMH T10JIOXKECHHAMUA !
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TToBepXHOCTHBIH CIOCOG OCYIIEHHUS WIAaXTHBIX [OJIEH CIeyeT MPAMEHSTh IPH HATTHYUU
BBICOKHX (PHIBTPallMOHHBIX fapaMeTpoB, GonblIOH MOIIHOCTH M BBICOKHX HalloOpOB
BOJIOHOCHBIX TOPH3OHTOB IIOJ3EMHEIX BOJl. B Ge3HamoOpHBIX mnacTax 3TOT CHocof cliemyeT
[PUMEHATH NP Ko3duumenTax GuupTpanuu 2 - 3 M/CYT., a B HAMOPHBIX HJacTax - He
menee 0,5 - 0,3 M3/C}'T.;

[NonzeMHBI cTIOCOG OCYIIEHHS OCYLIECTBISETCS TOJBKO MOJ3€MHBIMH BhIpabOTKaMu
NpH HAJIHYUH YCTOHYHMBEIX HOPOJ C BBICOKMMH (MIILTPalMOHHBIMH NapaMeTpaMH.

B “unctom” BHIe moa3eMHbIH crnocob ocymieHHs NpHMEHsETCS AOBONBHO peako. Jlns
HHTEHCH(UKAIMK BOAOOTHAUHM INOPOJ, NOCTHKEHHs HauGonbiero sbhdexta ocymeHHs K
JpEeHaXXHbIM FOPHBIM BBIpa0OTKaM JOIOJNHHUTENLHO NMPEAyCMaTPUBAIOTCA APYrHe APEeHaXKHbIC
YCTPOMCTBA U3 TOPHBIX BBIPAabOTOK, T. €. MO CYIIECTBY 3TOT CNOCOO OCYIIEHHS CTAHOBHTCH
KOMOHUHHPOBaHHEIM.

KoMOHHHpOBaHHbIH cnoco6 OCyuleHHs OCYIIECTBISETCA COBMECTHOH paboToit
BOJOMOHH3UTENBHbIX CKBAXWH, CKBO3HBIX (UIBTPOB HIIM APYTHUX APEHAXXHBIX YCTPOMCTB,
3aKabIBaEMBIX C TIOBEPXHOCTH, H NIOA3EMHBIMH BHIpabOTKaMH, YacTo C 3aKJIaJbIBAEMBIMM U3
HHX CKBaXKHHaMM.

Kpome Toro, cmemyer paccMaTpuBaTh B NPOEKTax CJEOYIOIlHE BapHaHTHI
TIOCJIeI0BATENLHOCTH NMPOU3BOJICTBA APEHAXKHBIX paboT:

INapannensHoe ocylieHHE MECTOPOXKAEHUSA, OCYHIECTBIAEMOE MApaJUIENIBHO €O
CTPOHTENHLCTBOM OKCIUIyaTAallHOHHOH INaXThl, B TeX CIIy4adx, Koriga 0e3 3Toro BO3HHKAIOT
3aTpyAHEHUs II0 CTPOMTENBCTBY TOPHO-KANUTAIBHBIX U KaNMTAIbHO-NIOATOTOBUTENIBHBIX
BBIPabOTOK B OTHOLUEHHH 6€3011aCHOCTH UJIM CHHXKEHHS TEMIOB HX MPOXOIKH.

Onepexaroliiee OCylIeHME INpedycMaTpHBaTh JIMIIb B TOM Clydae, KOTAa [0
THAPOreONIOTHYECKUM, OPraHH3alHOHHBIM MM TEXHHKO-3KOHOMHYECKUM COOOpaXKEHUsIM K
OCYIIEHUI0O MECTOPOXJEHHS WIH €ro OTHENBHBIX YYACTKOB HEOOXOAMMO HpPUCTYNATh 10
Hayaja ropHO-KalHTalbHbIX pabor.

I'nybuHy BOAONOHMXEHHS B pa3NMyHble IEPHOABI pPa3pabOTKH MeCTOPOXKAEHHS
NMPUHHMATh C YYETOM I'HAPOTeOJIOTHYECKHX YCAOBHH MECTOPOX/IEHHUS, 110CIEI0BATEIEHOCTH
0oTpabOTKN TOPU3OHTAa PYAHMKA M NIPOBEAEHHS TOPHO-KANMHTAIBHLIX H TOJArOTOBHTEIBLHBIX
BBIpaboTOK.

[lpu 3TOM HaMIESKMT NPHHAMATHP BO BHHMaHHE HAJMYHE CTapBIX MOA3EMHBIX
BBIPaGOTOK B APYTrHX 0COOEHHOCTEH MECTOPOKIACHHUS.

Heo6xoanMo Takxke y4HTBHIBAaTb H 3KOHOMHYECKYIO 11€1€CO00pa3sHOCTh NPUHHMAEMBIX

BapUaHTOB.
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[1pyu HaM49HH BOSMOXHOCTH OCYLIECHHS IITONBHEBBIMH BEIPA0OTKAMH MOXET OKa3aThCs
nenecooOpasHbIM BMECTO IBYX HIIH HECKONBKHX FOPH30HTOB MMETb OOMH Gonee riybokuii
rOPHM30HT OCYLUEHHS.

CxeMa paclOJIOKEHHS  JIPEHAKHBIX CKBRXMH WIH  JpPEHaXHBIX  (unbTpoB
NPOEKTHPOBATH € YYETOM MMEIOUIMXCS MOJ3EMHBIX BHIPabOTOK, MpOEeKTa X MOCIeRyIOLero
NPOXOKIAEHUS, a TaKKE PacCHONIONEHUs OTpabOTaHHBIX YUYAaCTKOB MECTOPOXIEHHS H HX

00BOIHEHHOCTH.

2.3. Ioasemubie ApeHAXKHbIE BHIPAGOTKH

Ilpy npOEKTHPOBAaHHM OCYIIEHUS MAPEHAKHBIMH INaXTaMM INPHHUMAaTh OJHH M3
CJIEIYIOIINX PEXUMOB IKCILTyaTaIHH:

He3aToIIsieMbli, KOT/J[a 3aTOIUICHHe BBIPaOOTOK He MOXET OBITH JOIYINECHO Aaxe Ha
KOPOTKOE BpeMsi (HalpuMep, H3-3a ocabneHys YCTOHYNBOCTH IOPON):

KpaTKOBPEMEHHBIH, KOT/Ia 3aTOIJIEHHE BbIpaGoTOK MOXET ObITh AOMYLIEHO Ha KOPOTKOE
BpeMs B IEPHOJI HHTCHCHBHBIX IaBOJKOB (BECEHHHX WIIH JINBHEBBIX);

3aTOIUIIEMBI, KOrZa HJomyckaercs Oonee WM MeHee MIHTENbHOE 3aTOILICHHE
JPEHaXHBIX BBIPaOOTOK [ABOAKOBLIMM BOJAaMH HJIM BOJOH M3 KapcToB (IpH 3TOM
OKpY>KaloIli¥e OPOJbl HE NOJDKHEI TEPATH HEOOXOMMMO# YCTOHYHBOCTH).

Ilpu 3aTonEHHN APEHAXXHBIX BHIPabOTO Bce BRIPabOTKH, HE MOMIEKAUINE 3aTONIEHHIO,
JIOJDKHBI OBITh OrPaXKACHBI TePMETHYHBIMH NEPEMBIYKAMH, PACCUMTAHHBIMH Ha MaKCHUMasbHO
BO3MOXXHBIH Hanop HOA3E€MHBIX BOA HJIM MYJBIBL.

IMpu npoeKkTHpPOBaHHH TOrO HIH HHOTO crocoba OCyIIEHHs, NpeXycMaTpHBAaIOILETO
HCIOJIb30BaHHE MOA3EMHBIX APEHAXHBIX BHIPabOTOK, cliefyeT pacCMaTpHBaTh CIEOyIoLue
BapHaHTH! OCYIIEHHS:

COBMEILEHHE IPEHAKHBIX H IKCTIIyaTal[HOHHBIX BBIPAOOTOK B OJJHOM 1LaxTe;

COOpYXEHHE aBTOHOMHOH [JPDEHAa)XHOH INAaxThl, HEe CBA3aHHOH C BbhIpaboTKamMm
3KCIUTyaTalMOHHOH ILaXThl.

B nepsoM ciyuae eMkocTh BOAOCOOPHHKOB IEHTPAILHON HACOCHON BOJOOTIHMBHOMN
YCTaHOBKM JO/KHA ObITh He MeHee 4-X4acoBOro HOPMA&IBLHOrO NPUTOKA BOIbI,
TIOMHOX€EHHOTo Ha ko3¢ duuneHT 1,2. Bo BTOopoM ciyuae ona MoxeT ObITh PHHATA PABHOM
2-X YacOBOMY IIPHTOKY C TeM ke K03 pUuruenToM.

B ofoux cnydyasx B cooTBeTcTBHM c maparpadom 3.30 CHull 2.06.14.85 cnenyer

npeanycMarpuBaTtb, IpPH 3HAYUTEJBHBIX MNOPHUTOKAX BOABI B INAXTY HMCIOJIB30BaHHE
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CrnelMallbHbIX BOAOCOOPHBIX IUTPEKOB, MapaIeIbHBIX OCHOBHBIM IITPEKAM, pacioaraeMbIx
Ha 0oJiee HU3KHX OTMETKaX.

VKIOHBI OCHOBHBIX H BOXOCOOPHBIX LITPEKOB B 3TOM Ciiydae HeOOXOINMO BBIGHPATH ¢
TaKUM pacyeToM, yToOBl BOJA W3 3alOJHEHHOro BOJOCOOpHOro IUTPEKa He INocTynaia Mo
cbofikaM ero ¢ OCHOBHBIM INTPEKOM M He mperpaxaana 6wl ImyTedl oTxona mrozme#t mo
OCHOBHOMY IITPEKY K OKOJOCTBOJBHOMY ABOpY. OCOGEHHO BaXXHO 3TO NPH BO3MOMKHBIX
MacCcOBBIX MpopeiBax BoAbl. COOHKM JOMXKHBI OecnpensTCTBEHHO MpPONYCKaTh IOTOK
NpopBaBlIeiics BoIbl Ha BOAOCCOPHBIHA WTpeK. B MecTax conpskeHns BOJOCOOPHOro IITpeKa
C KOJUIeKTOpaMM 3arnyGleHHOM HAacOCHOM CTaHLMH CJemyeT IpefyCMaTpHBaTh TITyXy:o
TEpPMETHYHYIO TEPEMBbIYKY C Tpy0aMM, PacCUMTAaHHHIMH Ha MAaKCHMalbHO AOMYCTHMYIO
[OPONYCKHYIO CHOCOGHOCTB, KOTOpas TakXe MOXET peryJHpoBaTbcd  3alOpPHBIMH
YCTPOHCTBAMH.

Ha ocHOBHO#i BLIpabOTKe AOMKHA NPEeNyCMaTpUBAaTbCA IEpMETHYHAsd NEpEMBIMKA C
JBEPBIO, PACCUNTAHHAs HA OXUAAEMBIE HATIOPEL.

Ilpn BeIGOpe GopMbl M pa3sMepoB ceyeHHs BHIPaGOTOK W OOOPYHOBaHHA LIAXTHBIX
CTBOJIOB JIDEHAXKHBIX IIAaXT CJIEAYeT YYMTBIBaTh YAOOCTBO pacnofiokeHHs BOAOOTIHBHBIX
TpyGOIIpOBOZIOB, MX PEMOHTa H OCMOTpa, a Takxke oOecreueHHe BO3MOXHOCTH CIIyCKa H
1ogbeMa KpynHorabapHTHOro o60py1oBaHus ( 3EKTPOABHIaTENH, 3NEKTPOBO3bI U JP.).

I1pu BEIGOpE CeYEHUS APEHAXHBIX BHIPAOOTOK HEOOXOAHUMO:

YUUTHIBATh NPOMYCKHYIO CNOCOOHOCTH M, COOTBETCTBEHHO, pa3Mephbl BOIOOTIHMBHBIX
KaHABOK, KOTOphIE JOIKHBI PACCYHTHIBATLCA HA MPONYCK MAKCHMaJBHBIX NPHTOKOB BOJbI B
aBOJKOBLIH NIEPHOA HIIH B IEPHON JIHBHEH NPHHATOH 06eCeUeHHOCTH;

IpH HeoOXOOMMOCTH MPOXOAKH UIA IeJielf OCYylIeHHS NMapHbIX LITPEKOB, U3 KOTOPHIX
OIVH HHXHMH SBJS€TCA BOJOCOODHBIM, a APYroil OCHOBHBIM (ClellyeT, KaK IIpaBuiio,
olepexarolfe APeHaXHble CKBAXXHHBI OYPUTH M3 BEPXHETO LUTPEKa, a TaKKe MPOHU3BOIAMTH
TOACEYKY CKBO3HBIX QHIBTPOB);

6ypende IPEHaXHBIX CKBAXKMH M3 JPEHAXHBIX BBIPAOOTOK ClEXyeT MPOH3BOAUTH M3
cneuManbHbIX OypOBBIX KaMep, a MOJNCEYKY CKBO3HBIX (MIBTPOB NMPOHM3BOIUTH U3 “Kamep
HOACEYKH”.

IMpu mojceyke CKBAKHH ClleyeT NPUMMEHATh TaMIIOHBI, NpeAOTBpallaloUIHe
THAPABIHYECKHE YAAphl, a NpH OYPeHHM B CHIBHO OOBOAHEHHEIX NOpPOAaX NPHMEHSATH
[IPEBEHTOPBI.

Kpennenue BOJOOTBOAHBIX KAHABOK CielyeT NMpPHUHHUMATh, KaK NpaBuilo, COOPHBIMU

XKene300eTOHHBIMH JIOTKaMH.
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B uensx HeponyiueHHs pa3OpbI3rMBaHHs BOAbBl M pa3MblBa MOYBBI B Kamepax
BOJIOMEPENYCKHEIX CKBR)XHH M KaMepax [OJCEYKH CKBO3HBIX (HIBTPOB CJEAYET
NpeyCMaTpyBaTh:

TpyOb! UM pyKaBa ISl UIAaBHOTO OTBOJA BOJIB! B KAHABKY;

JIETKO OYHIIIaeMbie OT liIJIaMa BOI0OO i HbIE KOJOALIb;

YCTOMUMBOE KpEMieHHe CaMUX Kamep.

Ipu HanuuuM 3armyGlieHHBIX BOAOCOOPHBIX BBIPAOOTOK, OTKATKY MO HHM H APYTHM
BbIpabOTKaM JpeHaXHO# MaXThl NPOU3BOAUTD AKKYMYIATOPHBIMH 3JIEKTPOBO3AMH.

[lpu npoekTHpOBaHMM MNPOBETPUBAHHS IIOJ3EMHBIX [APEHaXKHBIX BbBIPAOOTOK IIpU
BCACBIBAIOLIEM IPOBETPHBAHHH ClIEAYET YUHTHIBATh [IOACOC BO3AYyXa, a PH HArHETaTENIbHOM
NpPOBETPUBAHHH - TOTEPH BO3AyXa uYepe3 BOJOMOHU3UTENBHBIE CKBAXHUHBI H CKBO3HBIE
(unbTpsL

OpHeHTHPOBOYHOE KOAMYECTBO BO3JyXa, IOACACHIBAEMOTO MM TEPSIEMOro, II0
CKBaXMHaM NMpPHHUMATh N0 ¢opMyne (C MOCIeNyIOUIHM YTOYHEHHEM IoCNe AeNpecCHOHHOMH
CBEMKH):

Q=0,001g, (2.1)
rae, Q - KOJIMYECTBO TEPAEMOrO HIIM IOCTYNAIOLIETO BO3IYXa;
g - pacxo/l BObI O CKBa)KHHaM.

Jns pacyeta NpOM3BOAHTENBHOCTH BOIOOTIMBHEIX YCTAHOBOK IIAXTHOIO BOJOOTIMBA
JIPEHAKHBIX IIAXT NPUHAMATh, YTO MaKCHMAJIBHBIH IPUTOK BOABI B INAXTY CKNaAbIBAETCS H3
HOPMANBHOTO NPUTOKA U YBEITHYCHUS €ro B [TABOAKOBEIH NMepyoa.

B octanmbHOM pykoBOACTBOBaThcs TpeboBanusaMu EnuHbIX mpaBun Oe3omacHocTH

BeJieHUs TOPHBIX paboT, a Takxe CHull 2.06.14.85 (§3.20 no § 3.47).

2.4. IpeHaxcubie ycTpoiicTBa

B 3aBHCHMOCTH OT rHIPOre€0NIOrHYeCKHX, FTOPHO-TEXHHYECKHX YCIOBHi MAXTHOTO MOJIA
M TMPHHATOM CXEMBI OCYILIEHHS TIPOEKTHPYIOTCA ClEeYIOlUIHEe IPEHAXHBIE YCTPOHCTRA:

BOJIOIIOHU3UTENbHBIE CKBAYKHHBI - ClIeIyeT IPUMEHATH B 6€3HANOPHBIX IJIACTAX. PH MX
MomiHocTH He MeHee 10 M 1 kospduurente punpTpauun He HUXKe 1 - 3 M/cyT., a B HaNOPHBIX
nylacTax - npy MeHslieit MOLHOCTH H MeHbIIeM ko3¢duuueHTe ¢pmibTpanun (HO HE MEHee
0,5 M/cyT.). BononoHu3uTeIbHbIE CKBaXXHHEI MOXXHO OYPHTH ¢ TOBEPXHOCTH U M3 HOA3EMHBIX

BbIpaboToK;
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BOJONOMIAIAIOINE  CKBAXHHBI  CIedyeT MNPUMEHSTh B clyyae,  Koraa
BOJIONIPOBOJMMOCTE HIDKEJIeKAIIEro BOAOHOCHOrO TOpH30HTa Ooiblie BOXONPOBOAUMOCTH
BEPXHETO, 32 CYET 4ero NMOoc/eAHNI MOXKET ObITh CIPEHUPOBAH;

CKBO3HEBIC (UIBTPEL CllenyeT HCIONb30BaTh IS OCYLIEHHS BOJOHOCHBEIX TFOPH3OHTOB,
3aJleralolnX BHIIIE FOPHBIX BEIPaGOTOK B 3HAYHUTENILHOM PAacCTOSHHU OT MX KPOBIIH, B CBA3M
C 4YeM JIpEHHPOBaHHE 3TOr0 BOMOHOCHOTO TOPH30HTa 3aGHUBHBLIMH (UILTPaMH He
[IPeACTABIIAETCS BO3MOXKHEIM,

bypenue ckBo3HBIX GUIBTPOB CIEAYET MPOU3BOAUTCS C MOBEPXHOCTH 3EMIIM 1O JIKHUH
TOpHbIX  BbIpaboToK. IlepBOHauyajJbHO OHH  MOTYT OBITh  HCHNONB30BAaHBI  Kak
BOJOMOHU3MTENBHBIE CKBaXWHbl, a 3aTeM IOApe3aloTCs IO Mepe NPOXOIAKH TIOPHBIMH
BBIpabOTKaMH M Ioclie 00OpyINOBaHHS YCTHEBOM YacTH IPOAOKAIOT paboTy B TOPHEBIX
BbIpaboTKax.

Boccrarompe fApeHaxKHBle CKBaXKMHBI (MM HaKIOHHbIE) [POEKTHPOBaTh IpH
HEBO3MOXKHOCTH TEXHUYECKH OCYIICCTBUTH OypeHue 3aGUBHBIX GHIBTPOB.

[FopusonTanbubie (cnabGo HaKIOHHBIE) CKBAXWHBI MPOCKTHPOBATH ANA JpeHaxa
pPa3NHYHBIX 30H TOPHBIX NOPOA MOBBIMIEHHOH BONOOGHIIBHOCTH. I'opm3oHTanbHble (cnabo
HaKJIOHHBIE) CKBAXHHBI B YCJIOBHAX MOBBIUEHHOH OOBONHEHHOCTH HEOOXOAUMO OYPHTHL B
3aboif BHIpabOTKH C MX BEEPHBIM paCHONIOKEHHEM, KaK OMepeXaiollHe H OXHOBPEMEHHO
JpeHaKHEIE.

JInst yTOYHEHHS Te0JIOTMYeCKOr0 CTPOEHHS, AJIS YMEHBIUEHHS Hamnopa BONOHOCHOIO
rOpH30HTA, 3aJleralollero B TMOYBE BbIPabOTKH, OYpPATCS pa3srpy3ouHble IpeHaXHbBIE
CKBaXXHHBI HJIH IPOXOJATCS OHU3HUTENbHbIE KOJNOMALBL.

Pasrpy3ounsie cKBaXHHbI 3aKJIafiBIBATE B MOYBY BBIPaDOTOK IJIS YMEHbLUEHHs Haopa
BOJIOHOCHOTO FOPU30HTAa B [I04BE BEIPAaOOTKH.

TToHmxkaromue KOMOMIE NPUMEHSATh B Clyuae, KOTJa CAMOM3JIMB H3 CKBaXXHH He
obecrieynBaeT CHATHs Hanopa BOJOHOCHOTO TOPH30HTA, 3AJIETAIOIUEr0 B IOAOLIBE TOPHOI
BEIpaboTKY. [ 1y6HHy Kon0ALUEB PHHUMATE He 6oiiee 8 M.

DKEKTOpHbIe UrOQHIBTPOBBIE YCTAHOBKY IPHMEHATD 111 CHUXKEHHS YPOBHS BOIbI OT
51020M B mecyaHbIX IpyHTaX ¢ Koad¢uuueHTOM (QUIbTpalH He MeHee 2 M/CyT.

Jlerkne urno¢uabTpoBbie ycTaHoBKH (JIMY) npUMeHSTh A ocylIeHHs 0OBOJHEHHBIX
HeCKOB IPH IpoxonaKe cTooB. CHIXXEeHHe YpoBHS Boasl Ipu noMomn JIMY pocturaercs He
bonee 4-5m. Kosdduurent oumbTpaliMi BomocoiepxkamMx nopona ans paGorer JIMY

Jomked ObITh 5-50 M/cyT. Ge3 OOCHIKM BOKPYr HIJIOQHIBTPOB, 5-5 M/CYT. - ¢ IE€CYaHO-
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rpaBuiiHo#t o6ceinkoi. JIMY Moxer ObITH HcHob30BaHAa TakXkKe AN OCYILEHHS NECKOB B
MOYBE FOPU3OHTAILHBIX TOPHBIX BBIPabOTOK.

YCTaHOBKM BaKyyMHOIO BOJOTIOHMXKEHHS HPUMEHSTh JUISL OCYIUEHUS TIIHHUCTBIX
IIeCKOB H cymneceii ¢ koadduuuentom punsrpawnn or 0,1 10 2 M/cyT. Ha rnybuny 5-7 M.

KoHTponbHO-pa3BelouHble  CKBaXXKMHBl  3aKlagblBaTb  Ha  MecTa  OypeHHs
BOJNOMOHHU3UTENBHBIX CKBOXHH U1 YTOYHEHMS THMAPOI€ONOTHYECKMX W HH)XXEHEPHO-
reoJIorHyeckuX ocoOeHHocTel ropHbix mnopoj. [Ipm OypeHHM KOHTPOJIBHO-pa3BeNOYHEBIX
CKBaXHH NPEAYCMAaTPUBaTh KOMIUIEKC THAPOTEONOrHYECKHX, HHIKEHEPHO-TEONOrHYECKUX H
reo(pu3HYeCKUX HCCeAOBaHHI.

HabmonatenbHble CKBaXXHHBI MPERYyCMaTpUBATh I HaOMIOOEHHS 3a pasBHTHEM
JENMPECCHOHAON BOPOHKH, XHMHYECKHM COCTaBOM MOO3EMHBIX BOJ, TeMIepaTypoH,
M3MEHEHHEM YPOBHS BOABI Ha IIaXTHOM MOJIE B IPOLIECCE OCYIIECHHU.

BoaonponyckHble CKBaXKHHBI 3aKJaBIBAIOTCA B IOHMKEHHBIX MECTaX JHA Kaphepa Uit
cOpoca JMBHEBBIX W MTOA3EMHBIX BOA M3 Kaphepa B MOA3EMHYIO APEHa)XXHYIO CHCTEMY HIIH C
BBILIEIIEKALIET0 TOPM30HTA TOPHBIX BBIPAOOTOK Ha pAacmoNOXEHHBI HH)XE TOPH3OHT,

o60pyaOBaHHBIR HACOCHOH cTaHLUeEd.
2.5. CnocoGblI coopy:keHysi APEHAKHBIX YCTPOHCTB U HX KOHCTPYKIHH
Bribop coopyxeHus (OypeHHs) IpeHaXHBIX YCTPOHCTB NPHHHMATh C YYETOM

KOHKPETHBIX T€O0JOro-ruiporeoJIOTHYE€CKUX yCHOBHfI, Ha3Ha4Y€HUu4, I‘leﬁl/llﬂ:l n JuaMmeTpa

CKBAXXHHBI H POH3BOANTS N0 Tabnuue 2.1.

Tabmiua 2.1
Cnioco6b1 coopyxeHHns JPEHaKHBIX YCTPOHCTB
Cnoco6 6ypenus PanmonanpHast o6nacTb NpUMEHEHHS
BpaiuarenbHblii, ¢ TPOMBIBKO#M CxBakuHB1 B 6/1aronpHATHBIX THAPOre0I0rH4ecKuX
TJIMHHCTBIM PacTBOPOM YCIIOBHSIX;
(POTOPHBIH HJIM KOJOHKOBBIIA) Ha BOJIOHOCHBIE TOPU30HTH], PAHEE XOPOIIO U3YUEHHBIE U

HAECXKHO OIIpO6OBaHHbIe, C YY€TOM BO3MOXHOTO
CHHXeHUA pebura B pe3ynbTaTe KOoNbMaTaluy rnopoxn

TTHHACTBIM PaCTBOPOM
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Bpawarenbhbliii ¢ npoMEBIBKOI
B YCTOMYMBBIX CKaJIbHBIX NOPOAAX
BOZOM MK NPOLYBKOH BO3NYXOM

(pOTOPHBIH MK KOJOHKOBbIH)

B MHOroneTHeMep3nsIx opoaax;
HeO6BOJIHEHHI>IX TPCIUMHOBATLIX H 3aKapCTOBAHHBIX

opofax

BpamarensHelii ¢ 06paTHO#

MPOMBIBKOH (POTOPHEIH)

CkBa>kuHbl My6uHoi 10 60 M nnamerpom a0 1000 kM

u Gonee, B pLIXJIBIX OT/IOXKEHHAX, 6e3 GOABLLIOTO KONIHYe-CTBa
KPYTMHOM rajibKH;

npy riyOuHe 3aneraHus ypoBHs nog3eMHbiX Bof 3 M u Gonee

OT MNOBECPXHOCTH 3EMJTH

KanaTHo-ynapHBIit

CKBaXXHHBI B PRIXJIBIX TOpoJax rayouHoit 150 M

(B CKaJIbHBIX MOPOJIaX JOMycKaeTcsa Ha riryOuny 6onee
150 M), Ha Ge3HanOpHBIE BOJOHOCHBIE TOPU30HTHI;

B paiioHax, Iie 3aTPyIHUTENFHO OpraHH30BaTh
BOL[OCHaﬁ)KeHHe A NPpOMBIBKH CKB&XXHH B IIPOUECCE

6ypenus

Kom6unupoBaHHEIi (KaHaTHO-

YAApHBIA U pOTOPHBIN)

CxBaxuHs! riry6nHOM 60nee 150 M B CIOXHBIX
THPOTE0JIOTHYECKUX YCIOBHAX OYPUTh: yAapHBIM
€1oco0OM B PHIXJIBIX O€3HANOPHBIX BOAOHOCHBIX
nopoJjax;

POTOPHEBIM- IO BOXOHOCHOTO TOPU30HTa, HAMEYAEMOTO K

IKCILTyaTalldu

B KOHCTPYKUHH BOJONOHM3HTEJIbHOM CKBaXHHBI MpelyCMAaTpUBaTh CIEIYyIOLIHE

KOJIOHHBI prﬁ: IIAXTOBOE HANpPaBJICHHUE, KOHAYKTOP, TEXHUYECKUE KOJIOHHBI, QJHHBT]DOB&H

KODOHKa.

HuxHioro 9acTh kaXIo# KonoHHBI o6cagHbix TpyO obopy/ioBaTh yTOMEHHOH TpyOoi

nnmunoit 0,4-0,5 M ¢ KOHHYECKUM cpe3oM (bammakoM).

JuameTp 6ypoBoro HaKOHEUHMKa [UIA OypeHHs CKBaXKHHBI 0] QUIBTPOBLIE KOJIOHHB!

npuHUMaTh Gonee HapyHOro Auamerpa ¢UIBTpa He MeHee, YyeM Ha 50 MM, a npu o6ChITKH

¢unbTpa rpaBueM - He Menee 100 Mm.

3azop mexny konoHHOH oGcamHBIX TPYO W CTEHKOH CKBaXWHBI MpH IHAMETpax IO

500 MM mnpunumath oT 25 mo 100 MM, a npm juamerpax Gosee 500 MM - ot 120 mo

150 MmMm.
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JuameTp sKCIIyaTalluOHHOH KOJOHHBI TpyD B CKBa)KMHE IPUHUMATh B 3aBUCHMOCTH OT
YCTaHOBIICHHBIX HACOCOB:

C DJIEKTPOJBHIraTesIeM Hal CKBaXXMHOH - Ha 50 MM Gonblle HOMHHAJILHOTO IHaMeTpa
Hacoca;

C MOTPY>XHEIM 3JIEKTPOABUIaTENEM - PaBHEIM HOMUHAILHOMY AHaMETPY Hacoca.

BricoTy nogbema HEMEHTHOTO PacTBOpa B 3aTpyOGHOM NPOCTpaHCTBE IPHHUMATD:

JUist KOHAYKTOpa (IIaXTOBOrO HallpaBICHHA) - 10 YCThSI;

O TPOMEXYTOUHBIX M  OKCIUTyaTAalMOHHBIX KOJNOHH - B 3aBHCUMOCTH OT
HEOOXOMIUMOCTH U30JISILIHH BBILIETEKALINX BOJOHOCHBIX TOPH30HTOB.

Jng neMenTupoBaHus 06CaIHEIX KOJOHH B MHOIOJIETHEMEP3JIBIX NTOpOJaX NPHMEHSTh,
Kax IpaBuJIo, PaCIIMPSAIOUIMHCS IITHHO3EMHUCTBIH LIEMEHT Mapki He  Hike 400.

JIns yckopeHHsl CXBaThIBaHHS M TBEpAEHHs NpeaycMaTpuBarth A00GaBlieHHE B pacTBOp
XJIOPUCTOTO KalblMsl MIM JPYTHX YCKOpHTeNell cxBaThiBaHHMS W TBepAeHus. Kpome Toro,
HEOOXOIMMO  MNpPEeRyCMOTpeTh HpOrpeB  3aTPyOHOro  MPOCTPAHCTBA C  MNOMOMIBIO
LMPKYJHPYIOILEH B KONOHHE XUAKOCTH ¢ TEMINEpaTypoii He Huxe +20° C.

Jlns perynvpoBaHHsl CBOHCTB LIEMEHTHBIX PaCTBOPOB U NIPOIECCOB B3aUMOACHCTBUS HUX
C TOpHBIMH INoOpojaMH H TpyOaMM MNpelycMaTpHBaTh NpUMEHEHHE aKTUBHBIX H
HAIONHHUTENbHEIX 100aBOK, pyKOBOACTBYSACH ykasaHusimu CHull.

Ilpn arpeccHMBHBIX NOA3EMHBIX BOHAX JUI1 HEMEHTHPOBAaHHA 0O0CagHBIX KOJOHH
TIPUMEHSTH CHelHaIbHbIe XUMHYECKH CTOHKHE LIEMEHTHL.

Hna  obopynoBanust ycTe  BOJONOHH3UTENBHBIX CKBaXHH IpeXyCMaTpHBaTh
npesbliieHre Ha 500 MM Hajg MOBEPXHOCTBIO 3€MJIH BepxHeH uacth obcamHbix TpyO, Ha
KOTODPBIX MOHTHPYETCS OT'0JIOBOK.

KoHCTpyK1MIo CKBO3HBIX (DMILTPOB NPHHAMATE C YYETOM:

MHHMMAJILHO JOIYCTUMEIX MPH KpelJieHHH oOcaiHBIMH TpyGaMHu 3a30poB B 3aTpPyOHOM
npoctpaHcTie §-15 MM;

060pyROBaHNA BOJOCITYCKHOM YacTH CKBO3HOTO (PMIIbTPa 3a/IBHIXKKOH M MaHOMETPOM.

Bo usbexxaHue NpopeiBa MOIA3EMHBIX BOJ B TOpHBIE BHIpAabOTKH OypeHHE CKBO3HBIX
unabTpoB mNpesycMaTpuBaTE Ha S M HIDKE IIOJOIIBBI BOAONPHEMHOrO IiTpeka; 3aboif
CKBO3HOTO GMIBTpa pacronaraTh B 3-5 M OT OCH JPEHaXKHOTO LITpeKa.

3atpyOHOE OPOCTPaHCTBO CKBO3HOro GuIbTpa LEMEHTHPOBAaTh C OCTaBJICHHEM
LIEMEHTHOTO CTakaHa B Tpy0ax, a TakXke YCTaHABINBaTb PE3HHOBLIA TaMIIOH HIIH

IIpeIOXpaHHTENBHYIO TPOOKY.
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B pBRIXNBIX OTJIOXEHHAX COOpYXeHHEe HUrnoGHIBTPOB NpefycMaTpHBaTh € IOMOIIBIO
THPABIMYECKOTO TIOTPYKEHHS, a NPH HAIMYMM IUIOTHBIX TNIMH M BaTyHHO-TaJI€YHUKOBBIX
OTJIOXKEHHH - IyTeM GypeHus CKBaXHH C 1ocieaytolleii rpaBUHHON 0OCHIKOM.

HacocHbie ycTaHOBKH JUls IOTPYKE€HHS UTTI0QHIFTPOB MPHUHAMATh:

B MENKO3EPHHUCTHIX IIECKaX - IPOH3BOAUTENBHOCTHIO 20-30 M*/u;

B KDYITHO3EPHHCTBIX NECKAX - POM3BOIMTENLHOCTHIO CBBIIE 40 M /4.

[lpy HaNHYHM  TIpaBeNMCTHIX  OTJIOXEHMH, CHIBHO INOMIOWAIOIUX  BOAY,
npeaycMaTpUBaTh KOMIIPECCOP st NOJAYM CKATOro BO3AyXa B CKBAXKHHY.

Ilpu ycraHoBke urnodunbTpOB B IpyHTax ¢ kodbduiueHToM ouIbTpauun  2-
5 M/CyT. IpHUMEHSATh TPaBHIHYIO OOCBIIKY.

JuaMeTp BOCCTAIOIIMX, HAKIOHHEIX M TOPH3OHTAIBHBIX IPEHAaXHBIX CKBaXHH,
mpoOypHBaEMBIX M3 MOA3EMHBIX TOPHBIX BBIPabOTOK, IPHHHMATb B COOTBETCTBUH C
OXHIOaCMBIM IICﬁI/ITOM.

HuxHss yacTh (UIBTPOBOH KOJOHHBI JO/KHA BBIXOIAMTH M3 YCThSl CKB@KMHBI HE
MeHee, ueM Ha 100 MM.

Jns perynupoBaHMS CTOKAa H3 CKBaXHHEI, a TaKXe IS ONpeleNeHUs YpPOBHA
TOA3EMHBIX BOJ YCThe CKBaXKHHBI 000pyI0BaTh BOJOBBIITYCKOM, 3a[JBH)KKOH 1 MAHOMETPOM, a
NpH HAINYMH BBICOKMX HallOpOB B OCYLIAEMBIX IMOpPOJAX - TAKXKE TE€PMETH3UPYIOLIMMH
yCTpoHCTBaMM Ul OTBOJA BOJLL.

KOHlIyKTOp B CKBaOXXHMHC LEMEHTHPOBATH Ha BCIO €I0 JUIMHY. OcTanpHble 06cazuu,1e
KOJIOHHEl 3aKpeIUiiTh C YCTPOHCTBOM CAIbBHHKOBBIX MJIM (PIIRHIEBBIX OINOP Ha YCThe
CKBa)XHHBI.

3a6uBHBIE GUIBTPE B FOPU3OHTANLHBIX M HaKIOHHBIX BBIpabOTKax HpeaycMaTpUBATh
anuHoi ot 3 mo 15 M. Paboyas yacts 3a6uBHOTrO QunbTpa HoMKHA ObITh HE MeHee 500 MM 1
PacronoxeHa y NoJOLUIBEI BOAOHOCHOTO ILIACTA.

Bypenne 3a0uBHBIX (HIBTPOB NMpH Hamopax a0 15 M BogHoro cronba MpOH3BOIMTH
OJHHMM JMaMETPOM Ha BCIO JUIMHY, a TP OONBIIKMX HAMopax - HECKOJIbKHMH JHaMETpaMH ¢
NpHMEHEHHEM TEPMETH3UPYIOILHX YCTPORCTB U nocneayrowei o6cankoii TpyGamu.

INomseMHble BOAONOHM3HTENBHBIE CKBRXHHBI OYypHTh H3 CHELMAIBHBIX KaMep,
HMEIONMX rabapuThl, COOTBETCTBYIOIIME MCIIONB3yeMOMY GypoBoMy 06OpyIOBaHHIO H
TpeOOBaHHAM TEXHHKH O6€30NacCHOCTH.

VYcThs BONOTIOHM3UTENBHBIX kononues (mypdor) oGopynoBaTh JIIaMH H CHEMHBIMH

IOJIKaMH.
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2.6. Boponpuemubie ¢puabTphI

ITpu or6ope BOABI U3 PHIXJIBIX M HEYCTOHYHMBBIX MONYCKATBHBIX M CKANBHBIX IIOPOJ B
CKBaXXHHaX clleflyeT YCTaHaBIMBaTh (HUIBTPHI BOJONPOIYCKHOH crnocobHOCThIO Ha 15-20 %

BBILIC 0XXHIOAEMOI'0 MPUTOKa U3 BOJOHOCHOI'O MjiacTa.

2.7. MeponpusaTHs N0 HHTeHCHOUKAUHH paboT ApeHaKHBIX YCTPOICTB

Jns noBbleHHs AeOWTa BOJONOHM3MTENBHBIX M [APEHAXHBIX CKBAXHH CIEAYyET
npeaycMaTpUBaTh OJHH U3 CIEYIOIUX COCO0OB!

TOpIIEAUPOBAHHE - B YCTOHUYMBEIX NOPOJAX;

cBabupoBaHMe - B IeckaXx A1 BOCCTAHOBNEHHS CJabOHANOPHLIX BOJAOHOCHBIX
FOpH30HTOB;

THApaBIHYECKHH.

B kauectBe XMAKOCTH “pa3pblBa” NPUMEHATh BOAY, BOAHBIE DacTBOphI COJSHOM
KHCIIOTHI, @ TAKXKE COJIIHYIO KHCTIOTY IIOBBIIEHHOHN BA3KOCTH. B kauecTBe pacKIMHHBAIOMIETO
Marepuana I/ 3aMoJIHEHUS TPEIUH MPHMEHAT KBAapLEBBIH MECOK.

Kucnornas o6paboTka 1opo NpOU3BOIAMTCS CONISIHOM, CEPHOH, YKCYCHOH KHCIOTaMH H

TJIMHOKUCIIOTOH,
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3.TOPHAS YACTb

3.1. I'opHwlii oTBOR

3.1.1. O6mue monoXeHus

Kaxpnoe ropHopynHoe mnpenpHsTHe AODKHO MMETh 3eMENbHBIH OTBOA B YBSI3KE C
ropHbeIM 0TBOZIOM. OdopMieHne ropHOro OTBOJA IPEAIIECTBYET OPOPMICHHIO 3eMEIbHOTO
oTBOJA.

Ilon TropHEIM OTBOJOM TIOHMMAETCH 4YacTb 3€MHBIX HeAp, INpenocTaBisemas
Oopranm3auvy HJIH TPEANPHUATHIO 1A ﬂpOMB]HIJICHHOﬁ pa3pa60'n(n conepxanmuxca B He
TIONE3HbIX HCKOMAeMEIX. PasMephbl FOPHOro OTBOZA ONPEAENAIOTCS KOHTYpaMH pa3BelaHHOM
YaCTH MECTOPOXICHHUSA HIIH MECTOPOXKAECHHS B LIEJIOM C YYETOM 30H CIIBIDKEHHA.

IpenocrabicHue (YTBep)KAECHHC) TOPHBIX OTBOJOB MM MPHUPE30OK MX IIA pa3paboTKu
MECTOPOXKACHHH BCEX BHIOB TONE3HBIX HCKOMAaeMbIX, KpoMe oOLIepacnpoCTpaHEHHBIX H
Topoa, npousBoauTcs YnpasneHusaMu okpyros [‘ocroprexnamsopa.

IIpoekT ropHOro OTBOJIa COCTABMSETCSA Ha CTAAUAX “TIPOEKT” U “pabounii mpoekr”.

B npennpoekTHbIx mpopaboTkax NPOEKT FOPHOrO OTBOAA HE COCTABIAETCS, OMAHAKO,
peLIaloTCA BCE OCHOBHBIE BOTIPOCH! IPOEKTAa FOPHOTO OTBOJIA.

[lpn npoekTHpoBaHMM NOLNEPKAHHA MOIIHOCTH JEHCTBYIOIIETO NpPEANPUATHS
NPOM3BOAMTCA  IIPOBEPKA  COOTBETCTBYIOWIETO  HOBBIM  YCIIOBHUSAM  YTBEPXXAECHHOTO
(OTBeIEHHOr0) FOPHOTO OTBOZA H B Cly4ae HEOOXOAUMOCTH COCTABJISETCS HOBBIM MpPOEKT C
YHETOM pa3BHTHS FOPHBIX paboT.

pu npoekTHPOBaHMH HOBOTO NMPEATNIPHATHS B IIpejiesiax TOPHOTo 0TBOJA, OTBEJEHHOTO
IpYroMy NpeIupuUATHIO, HEOOXOAMMO COrJacOBaHHE C OpraHusauuel (MpeanpusTHeM), B
BEZICHHH KOTOPOI HaxOAMTCS FOPHBIt OTBOJ, H YTBEPXKAECHHE B NMOPAJKE, aHAIOTHYHOM JUIs
ITOJIy4EHHS HOBOTO F'OPHOT'O OTBOJA.

Ilpoekt rophHoro oTBOAa, KaK mpaBuno, oQpOPMIAETCAs OTHAENBHOM KHMIOH M
TIpeIBapUTENbHO COrNAcOBbIBAETCA ¢ Y paBlieHHEM oKpyra ['ocroprexHansopa.

OxoHuarenbHoe OQOpPMIIEHHE TOPHOrO OTBOJA TNPOM3BOAMTCS B  OpraHax
FocroprexHan3opa no NpEACTaBICHHH TOPHBIM TNPEANPHATHEM MATEPUANIOB COINIACHO
ZeiictByrowmied “MHCTpyKUHH 0 NOpsAKe NMPeAOCTaBAEHHs FOpHBIX OTBOJOB Ul pa3paboTku

MECTOPOXACHHUH MONE3HBIX HCKONAEMBIX .
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3.1.2. I'panu1s! TOPHOTO 0TBOJA

T'opHEIf OTBOL OrpaHUYNBAETCA:

[IHEBHOM I[IOBEPXHOCTHIO, Ha KOTOpPOH 0003HAYAIOTCAd IpaHHLBI, ONpeAeNstole
NJIOINAAb TOPHOTO OTBOJZ, HEOOXOOUMYIO 11 pa3pabOTKH MECTOPOXZEHHS B TpaHHLAx
yrBepxaeHHsIX K3 3amacoB ¢ yueToM NpOEKTHHIX 30H CABHXKEHHSA FOPHBIX NIOPOJ;

BEPTHKANBHBIME IJIOCKOCTAMM TO TpaHullaM TOpPHOTO OTBOJA Ha JAHEBHOMU
MIOBEPXHOCTH;

rayOuHOM 3aseranys nojae3Horo uckonaemoro (riyOHHOM nmoAcyeTa 3anacos).

I'paHuLb] FOPHOTO OTBOJA HAHOCATCS Ha MIaHE OBEPXHOCTH, pa3pe3ax, BEpTHKAIBHEIX

IPOEKIHAX.

3.2. 3oHb1 BpeAHOT 0 BJIMSTHNS FOPHBIX PaGoT M MepPbl OXPAHBI OT HEro

3aaHHi, COOpYKeHHi H NPHPOIHBIX 00bEeKTOB

3.2.1. 3oHbI BpEIHOrO BIUSHUS TOPHBIX paboT

Ilpn mpoexTHpoBaHuM pa3pabOTKH MECTOPOXKICHUS HEOOXOAUMO YUHTHIBATh BpEJHbIE
BIIHSHUSA FOPHBIX pabOT Ha COCTOSIHUE MAcCHBa FOPHBIX IIOPOJ ¥ 3€MHOH ITOBEPXHOCTH.

BpenHoe BIHAHUE FOPHBIX pabOT MOKET POSBUTHLCH B CIEAYIOLIEM:

CZBH)XEHHE TIOPOJ U 3eMHOi OBEPXHOCTH, BHI3BAHHOE OYUCTHBIMH PaboTaMH;

JehopMHpPOBAHHE NOPOA BOKPYT BhIpaGOTOK BeieACTBHE 06pa3oBaHus 30HBI ONIOPHOTO
DaBJICHHUA.

I'panmuibl 308 CABMXXEHHA TOPHBIX TOPOA M 3eMHOif IOBEPXHOCTH OT OYUCTHBIX paboT
CTpOsiTCA [0 YINOBBIM M JHMHEHHBIM IIapaMeTpaM, YCTaHOBIEHHbIM [IpaBunamu u
Vka3aHMAMH N0 OXPaHE COODPYXXEHHMH i JaHHOTrO MECTOPOXAEHHA MM “BpeMeHHBIMU
[IpaBUJIaMH OXPaHbl COOPY)XEHHUH H IPHPOJHBIX OOBbEKTOB OT BPEOHOIO BIMSHUS TTOA3EMHBIX
pa3paboTOK Ha PYAHBIX MECTOPOXIECHHAX C HEHM3YYEHHBIM IIPOLIECCOM CIBMIKEHHS TOPHBIX
nopon”. K yrinoBelM napameTpaM OTHOCATCA yribl CABHXKEHMA M YINIBI Pa3pblBOB B
HaNpaBJIEHUAX N0 NPOCTHPAHMIO M BKPECT NPOCTHPAHHMS M YIJIBl BOPOHKOOOpa3OBaHHS B

KOPEHHBIX NOpPOoJax, yribl CABMXXEHHSA U pa3pblBOB B Hacocax.
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K nvHeliHBIM mapaMeTpaM OTHOCATCS MOUIHOCTB CHOBMralolledcs [auku IOpoJ
nexadero 60oKa 3anexei, BRICOTa yCTONYHBOro CBOJI4, IUAr CABHXKEHUS B KOPEHHBIX NOPOJaXx.

B 3aBucHMOCTH OT cOYeTaHHs BIHMSIOMMX (AKTOPOB MpOLECC CABWKEHHS TOPHBIX
NOpOJ MOXET JIOKATN30BaThCA B MacCHBE WIH JOCTHraTh 3eMHOH MOBEPXHOCTH H
NposBIATECS B (GOpME BOPOHOK, NMPOBAIOB, TEpPpac, TPEIUMH, IUIABHBIX CIABMXKEHHH H HX
pPa3IHYHBIX COYETaHHUH.

B cBasu ¢ OGonblmuMm pasHooOpa3ueM TOPHOIEOJIOTHYECKHX YCJOBUH pYyAHBIX
MECTOPOXIEHUH 30HBI CHBHMXKEHHS TOPHBIX IOpPOJ M 3€MHOM IOBEPXHOCTH JOJDKHBI
ONpeleNAThCS MO AelicTByroMM [TpaBunaM u Yka3aHHUsM 11O OXpaHe COOpY:KeHHii Ha OCHOBE
BCECTOPOHHETO aHajlM3a TOPHOreONOrn4eckoil oOCTAHOBKH, a B HEOOXOAUMBIX Clydasx -
MOMOIIBIO CIICIHANU3UPOBaHHLIX opranuzauuit (BUOTI'EM, BHUMU u np.).

IlocTpoeHue TrpaHHLl 30HBl OMNAaCHBIX CABIDKEHWH BeleTCs Ha BCEX CTafMsX
NPOEKTHPOBaHHS H B PEANIPOEKTHBIX NpopaboTKax.

B noscHUTeNbHOM 3amHcke HacTcCs 000CHOBaHHC IIPpHHATBIX 3HAYCHUH YriioBblIX H
JIMHEMHBIX TapaMeTPoB Tpollecca cABHKEHHUS, pacyeThl BHICOTHI 00JIaCTH CABHIKEHHS NOPO
IIpu oTpaboTKe ClEMNBIX 3aIeXkKel, onuceIBaeTCs cnocob MoCTPOEHHUs 30H.

Ilpy BeneHHH OYHCTHRIX pabOT B MAacCHBE TOPHBIX MOPOA  NPOHCXOHHT
nepepacnpe/ieicHHe HaNpsHKERUH H, KpoOMe 30H CIABHXEHHMH, BO3HHKAIOT 30HBI OMNOPHOro
JaBeHus.

HpH BbI60pe MECTa 3aJI0KCHHUA W BHJA KpENH IMOATOTOBHTCJIBHBIX H KanHnuTaJIbHBIX
TOPHBIX BBIPaGOTOK CNIEYET YUHTHIBATH HATTHYHE 30HBI OIOPHOTO JIaBJIEHHUS.

Pasmepsl 30HBI OHOPHOTO aBjieHMS M BeluuMHa AedopMaunil nopoj B 3ToH 30HE
yCTaHaBNHBAIOTCA 0 DPEKOMEHIAUMAM Ha OCHOBE HCCIENOBaHMil CIELMANM3HPOBAHHBIX
opranpzaunii (HUTPHU, BoctHUI'PU, BUOT'EM wu pgp.), npenctaBnseMbIX HMH JUls
pa3paboTKH MPOEKTOB UM MO AHANIOTUH - JIsl TEXHHKO-3KOHOMHYECKHX 000CHOBaHHH.

Ipenpacyer BenMYMH cABWXKeHUNT W JAedopmamuii TOpHBIX IIOPOA M 3€MHOH
TIOBEPXHOCTH, BBI3BaHHBIX APEHHpPOBaHUEM OOBOTHEHHBIX MECTOPOXAEHHN M BMEILAIOIIMX

nopoz, NPOH3BOAUTCS CreLHATH3HPOoBaHHbIMH opranusauaMu (BUOT'EM, BHUMM u np.).
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3.2.2. Meps! oxpaHbl

Ipn nomaganun 3maHui, COOPYXEHHH M MCKYCCTBEHHBIX BOJOEMOB, TNPHPOIHBIX H
JApYTHX O0BEKTOB B 30HY BPEIHOTO BIHMAHHS MOA3EMHBIX pPa3pabOTOK OHM NOJKHB! OBITH
BBIHECEHBI 3a NPEEIbl 3TOM 30HHL, @ IPM HEBO3MOXHOCTH HIIH HELEJIECOOOPa3sHOCTH BbIHOCA
TIOJUIeXkAT OXpaHe.

MepEel 0XpaHbl HIH BBIHOC COOpY)XKEHHH 3a npezesbl BPEJHOTO BIHSHHA HNOA3EMHBIX
pa3paboToK OmpenensAoTCs MPOEKTOM Ha OCHOBAHHM TEXHHMKO-3KOHOMHYECKHX PAcyeToB, a
TaKKe N0 APYrHM TEXHHYECKUM COODPaKEHUIM.

Mepamu OXpaHBb! ABJIAIOTCS:

TIpMMEHEeHHe CIIEHaIbHBIX CHCTEM pa3paboTky;

3aK/ajaKa BbIpabOTaHHOTO TPOCTPAHCTBA;

HeIONHas [0 MIOWAAH BhIEMKA PYABI;

KOHCTPYKTUBHBIE MepbI 3alIUThI, BKIIIOYAIOLIHE pa3jiefieHHe 3aHUsd H COOpPY)KEHHS Ha
OTAEeNbHBIC CeKIMH Ae(GOPMAUUOHHBIMH LIBaMHM, YCHJIEHHE HECYIUMX KOHCTPYKLHH ¢
TIOMOILBIO CTANBHBIX TSKEH, PACTAXKEK U3 5Kesie300€TOHHBIX NOSCOB, YCTAHOBKA Pa3M4HOrO
poza KOMIIEHCATOPOB M T. I.;

NpPOBEZIEHHE PEMOHTHO-BOCCTAHOBHTENLHBIX paboT;

BpPEeMEHHOE H3MEHEHHE XapaKTepa IKCILTyaTalMH noapabaTsiBaeMoro o6beKTa;

OCTaBJICHHE NPENOXPAHUTENBHOTO LIETUKA;

NpoBeJieHHEe ClelHanbHBIX HaOmoJeHuH 3a pa3sBUTHEM TIpollecca CHBHXKCHHS H
COCTOHMSA NoJpabaTeiBaEMOro o0bEKTa.

OcraBneHne npeJOXpaHUTENBHBIX [EIHKOB JUI1 0XpaHbl 0OBEKTOB JOMYCKAeTCH TONBKO
B T€X CJIy4asx, KOrja Apyrie Mepbl OXpaHbl HE MOTYT FapaHTHPOBATh COXPAHHOCTh OOBEKTa
HIIH SBJISIOTCS SKOHOMHYECKH Helenecoobpa3HbIMH.

B sTOM cilyyae rpaHHLBl IPEAOXPAHHTENBHBIX LEIHKOB CTPOATCA B COOTBETCTBHH C
pekoMeHaauusaMu [IpaBun oxpaHbl M HaHOCATCA Ha pa3spesbl, BEPTHKANbHBIC MPOEKIHH,
I1aHBI TOPHEIX paboT ¥ Ha MOBEPXHOCTH (TPaHHIIA OXPaHAEMOii MIoIaaH).

BpiGpaHHBIe Mepbl OXpaHbl COTIACOBBLIBAIOTCS C BlANENbileM 0OBEKTOB, 0GOPMIIOTCS
¥ YTBEPXKAAIOTCS B TIOPANKE, YCTAHOBNEHHOM nAekictsyromeil “HMucTpyknueii o nopsaxe
YTBEpPXIEHHA MepONpUATHH 10 OXpaHe 3JaHMi, cOOpyXeHH#l M NPHPOAHBLIX OOBEKTOB OT
BPEZIHOTO BIIMAHHSA TOPHBIX Pa3paboToK’.

Mepr! oxpaHbl ONpefEeNsIOTcs Ha BCEX CTAMAX MPOSKTUPOBAHUS M B NPEANPOEKTHAIX

npopaboTKax.
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OTBETCTBEHHOCTb 32 MPaBHILHOCTh BHIOOpa MEp OXpaHbl, NPOM3BOACTBA PACYETOB M
CBOEBPEMEHHOE YTBEPXKAEHHE MEP OXpaHbl IIPH MPOCKTHPOBAHHM FOPHBIX NPEANPUATHH, a
TaKxke MPH NPOEKTUPOBAHHU COOPYXKEHHH U HACENeHHBIX MyHKTOB HA ILIOMIAAAX 3aleraHHs
TNIONE3HBIX MCKOMAEMBIX BO3JIara€Tcs Ha [NaBHOrO MHXEHEpa MPOEKTa M MIaBHOTO UHXEHepa
IIPOEKTHOM OpraHH3ally.

Pewienne 3amay, CBA3aHHBIX C ONPEACICHHEM BpPENHOTO BIHAHHA MOJ3EMHBIX
pa3paboTok U BHIOOPOM Mep OXpaHbl, IPOU3BOMUTCS B COOTBETCTBHH C HMEIOLIUMMCA AN
MectopoxkaeHuit [IpaBunaamMy oxXpaHsl, a P OTCYTCTBMH TaKOBBIX - COTIAacHO “BpeMeHHbIM
IPaBH/IaM OXPaHbl COOPYXEHHH M NPHPOIHBIX OOBEKTOB OT BPEAHOTO BIMAHHA MOA3EMHBIX
pa3spaGoTOK Ha PyAHBIX MECTOPOXKICHHAX C HEH3YYEHHBIM NPOLIECCOM CHABHIKEHHS TOPHBIX
nopoa”.

JIns 0coGbIX rOpPHOreoNOrHYECKUX YCIOBHH MIH 0COOBIX OXPaHAEMBIX 00BEKTOB, HE
yuTeHHBIX B [IpaBHiiax oXpaHsl, pelicHHe BOIPOCOB [0 ONpeAeNieHHIO 30H BPEAHOTO BIMSHUS
noA3eMHBIX pa3paboTOK H Mep OXpaHbI moJpabarthiBaeMbIX OOBLEKTOB INPOM3BOAMTCH C
IpHBIeYEHHEM CIEUHANN3poBaHHbIX opranusauuit (BHUMU, BUOT'EM u np.).

OtknoHeHus ot TpeGoBannii ITpaBun oxpanbl o MepaM OXpaHbl 0OBEKTOB OT BPEHOTO
BIIMSHHSA  [OA3EMHBIX  pa3pabOTOK  AONMYyCKAIOTCS  NpH  HANMYHH  3aKJIIOYEHHS
crienuanusupoBanHoit opranusaunu (BUOI'EM, BHHUMMH) u cornacopsIBatoTCsa ¢ OpraHaMH
I'ocroprexHaznsopa B cooTBeTcTBMY ¢ MHCTpyKIMEii.

Bri6op Mecra 3amoxeHus NONEBBIX OTKATOYHBIX BBIPaGOTOK M cnocoba UX KpenneHHs
JIOJDKEH OCYIIECTBIATBCSA C YYETOM BPEJHOTO BIHSHHUS OUHCTHBIX PaboT, 30H pasrpy3kd M
OIIOPHOTO JIaBNEHHS MO0 KOHKPETHBIM PEKOMEHJAIMAM CllelUaNM3HPOBAHHEIX OpraHH3aluii
(HWUI'PH, BUOT'EM u np.).

CTBONBI M COOpYXeHHs MPOMIIOLIANOK IIAXT JO/KHBI DPAacrojaraTeCs BHE 30HEI
BPEJTHOTO BIHMSHUA TOPHEBIX pa3spaboTok, olpeleneHHON OT pa3paboTKH MecTOpOXIEeHHS JO
KOHEYHOH TINyOMHBI, a TpH HEYCTAHOBJICHHOH rnyOuHe pa3paboTKH - 10 TIIyOHHBI
pa3BeNaHHBIX 3anacoB Mo Kkateropuam A+B+C+C, + nporHo3Hble.

IIpu pacmonoxeHu# mwaxTHBIX CTBOJOB B 30HE BPEIHOIO BIMAHMS JPEHAXHBIX PadoT
JOIDKHB! GBITh 3alpOeKTHPOBaHBl KOHCTPYKTHBHBIC MEPONpHATHA (Y3/ibl NOAATIHBOCTH,
PUXTOBOYHBIE KOHCTPYKUMH), OOecreynBarolye JMKBUAALMIO BPEIHBIX TOCNEACTBHH OT

ZedopManuit TONIIM [IOPOX B pe3ybTaTe JpeHaxa.
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3.3. MeToanyeckne peKoMeHAALHH N0 ONpeae/eHHI0

MOUIHOCTH NMOJA3E€MHBIX PYAHHKOB

3.3.1. O6wwuit moaXok K OLEHKE TOPHEIX BO3MOKHOCTEH

B coBpemeHHOH TEOpHM M NpaKTHUKE FOPHOTO NPOCKTHPOBAHHA MOILHOCTH INAXT H
PYLHHKOB paccMaTpHBaeTCsi B JIBYX acleKTaX: MOIIHOCTb 11O FOPHBIM BO3MOXHOCTAM, 3a
KOTOpYIO NPHHUMAETCs MaKCcHUMaibHas rofoBas jao0blya II0JIE3HOTO  HCKOIIaeMOro,
JlocTAraeMas IpH NPUHATBIX TEXHOJOTHH, TEXHUKE W OpraHM3alMu paboT, M ONTHMAlbHAad,
yCTaHaBNMBaeMas B Ipeleliax TOPHBIX BO3MOXHOCTEH C ULETbI0 IMOJNYy4YEeHHs HaMIyqlInX
HKOHOMHYECKHUX TOoKa3aTenel 0TpaboTKH MECTOPOXKIECHHUS.

BenuuuHy rOpHBIX BO3MOXHOCTEH DPYIOHHMKOB CleJlyeT ONpeNelsTh IIyTeM pacyeTa
BO3MOXXHOH HHTEHCHBHOCTH MPOLECCOB U3BIEYEHMS M BOCIPOM3BOJCTBA 3JIEMEHTapHBIX
BoieMouHbIX eauHull (OBE) nHa pabouell miomanu MecTOpPOXAEHUS, UTO MO3BOISET
pa3fenbHO YYecTh BIUSHHE €CTECTBEHHBIX YCIOBMH, WHTEHCHBHBIX M 3KCTEHCHBHBIX
(akTopoB H, ClelOBaTeNbHO, TEXHOJNOTHYECKHX OCOOEHHOCTEH cHcTeM pa3spaboTku H
CPEACTB  MEXaHu3alMM, COOTBETCTBYIOIMX  IPDOEKTHPYEMOMY  O3Tally  OCBOCHHS
MECTOPOXJCHUS.

Ilon pabouelt mnomanpl0 MECTOPOXAECHMS TNOHHMAETCH YacTh SKCIITyaTallHOHHOH
TUIONIANH, HAa KOTOPOi OCYHIECTBISIOTCS MPOLECCH H3BJIEYEHHs W BOCIPOM3BOJICTBA 3allacoB
pyasl, a nox OBE - HaumeHblIMH B CTpYKType 3anmacoB Ooka WJIH NaHesln obbeM, s
OTpalOTKH  KOTOPOIO  OCYIIECTBNISETCS  3aKOHUYEHHBIH  1ukn  ropHelx  pabor,
XapaKTepPU3YIOWMHCS ~ CYMMapHOM  [POJO/DKMTENBHOCTBIO  BCEX  IOCTIEHOBATENBHO
BBINIOJIHAEMBIX TEXHOJIOTHYECKHX HPOIECCOB C YYETOM I1ay3 MEXTY HUMH.

Onpenenenne napamerpos OBE, spnsiomuxcs MozyieM NpHMEHSEMOH TEXHOJIOTHH
JOOBIYM pynbl, IPOH3BOLUICS C YYETOM XapaKTEPHBIX OCOOCHHOCTEH NpOeKTHPYEMOit
TEXHOJIOTHYECKOM CXEMBI SKCIUTyaTallii MECTOPOXKICHHUS:

IpH cHcTeMax pa3paboTKH ¢ MaccoBBIM OOpYIIEHHEM M TOPLEBBIM BBITYCKOM PYIBI
3BE - ofwem 3amacoB, 3akiOueHHBIH B Mpenenax staxa (MON3TaXa) U MPUXOAAIIMIACcS Ha
yacTh paboueil miowmanu, obcmyxuBaeMoii oaHol 6ypoaocTaBouHoit BIpaboTKOI;

IIpH CHCTeMax pa3pabOTKH ¢ MaccOBBIM 0OpylIeHHEM H JIOHHBIM BhHITYyCKOM pyasl OBE
- 00beM 3ar1acoB, OrpaHHYEHEBIH 3aMKHYTHIM 0OBEMHBIM KOHTYPOM M OTOHBaeMbIH 32 OIUH
MaccoBblif B3peIB. [lapameTpel OBE mOMXHBEI COOTBETCTBOBaThH ONTUMATLHBIM 3HAUCHHAM

TOJNIUMHBI OTOMBAEMOTO CJIOS M  BEJIMYHHBI  MaccOBOro B3pbIBA I obecrieueHus
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HeobxonuMoro ¢poHTa paboT u 3aqaHHOrO KayecTBa ApoGIeHHs o6pyIIaeMOro Maccusa, ¢
y4eToM obecneyeHns MaKCHMaNLbHON WHTEHCHMBHOCTH BbIMYCKa PYAbl B YCIIOBHSAX BBICOKOTO
TOPHOTO JIABJICHHS;

TIpH KaMepHBIX BapHaHTaX CHCTEM pa3paboTKH ¢ ocTaBiicHHeM nenukoB DBE - o6nem
3aracosB py/ibl B €IMHMYHOH KaMepe;

MpH KaMEpHBIX CHCTEMaX pa3spaboOTKH ¢ BBIEMKOM IIEIMKOB MacCOBBIM OOpylIeHHEM
OBE - cymmapHnplii MHHMManpHBIH OOBEM 3amacoB pynpl, 3aK/IOYEHHOH B Kamepax H
1eJIMKaX, OJHOBPEMEHHO oTpabaThiBaeMbIX Ha paboyeii niolany MECTOPOXKACHHUS;

NpY KaMepHBIX CHUCTeMaXx pa3paboTkH ¢ 3akiaakoil BelpaboTaHHoro npocrpanctea JBE
- CyMMapHbIii 00BEM 3aMacoB PyAbl B Kamepax, YHCJO KOTOPBIX PABHO 4MCIy ouepenei X
BbleMkH. [Ipy oHOBpeMeHHOH WM NocliefoBaTeNbHOM 0TpaboTke Kamep 4epe3 OAHy, HBe
WM TPH JeJIeHHs IIAXTHOIO Iojig Ha KaMepbl H UENHKU SBIAETCS YCIOBHBIM, TaK Kak MX
oTpaboTKa BEAETCS OOHHMM cIocoboM. B TO >ke BpeMs MpOMOKHTENBHOCTH IOTAlIEHUS
3amacoB pyJbI 3aBHCUT HE TOJIBKO OT NPOAOJDKHTEIBHOCTH LMKAa oOkMHBIX paboT B KaMepe,
HO ¥ OT YMCJIa ouepeneli HX BBIEMKH;

IIPY CJIOEBBIX CHCTEMAX pa3paboTku ¢ 3aknaaxoii BelpaboTarnHoro npocrpancTsa IBE -
3arnachl OMHOH JICHTEI.

Mertoavyeckuii MOAXOA K OLEHKE TOPHBIX BO3MOXKHOCTEH 3aKijiloyaeTcs B
YCTaHOBJIEHHH pa3MepoB paboueil nnomwany, COOTBETCTBYIOUIEH MaKCHMaJIbHO BO3MOXKHOMY
ynucany OBE, a Takxe BenuuuHe ee romoBoro OOHOBIEHHS B 3aBHCHUMOCTH OT
POAOJDKMTENIEHOCTH POM3BOACTBEHHOIO MKIIA 1O BeleMke 3anacoB DBE.

IpoexTHas MOMHOCTL PYAHHKA 110 TOPHBIM BO3MOXHOCTAM OIpENeNsIeTcs:

JUTs HAKJIOHHBIX H KPYTOHAKJIOHHBIX 3aJIeXei

Ax=V,*S* y*Kxon., t/ron
14 NOJIOronajaloluX ¥ roOpU30HTANBHBIX 3aJeXei
An=V,*Sy * y*K kon., T/ron (3.1

rae:

Vi - cpesHeroioBoe NOHH)KEHUE YCIOBHOTO TOPU30HTA BbIEMKH, M/TOL;

S- 3xcniyaTauMOHHas IUIOIN@Ab MECTOPOXAEHHS - py[Has IUIOIIAAL 32 BHIYETOM
TLIONIAZEH, He TIOUIeKAUMX 0TpaGoTke, M’}

Y - IIOTHOCTD PY/bl, T/M’;

K xon. - xo3dppuuHEHT n3BNeUeHNs KONMHYECTBA, YYHTHIBAIOMMI KOJIHUECTBEHHEBIE H

KaueCTBEHHbIE (pa3yb0XMBaHHE) NOTEPH NOJIE3HOTO HCKOMAEMOT0;
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Vi - CPEZHETOJ0BOE MOABHTaHHE YCIOBHOTO (poHTa paboT MO MOYBE PpYAHOMH
3aJIeXH, M/To;
Sy = By ™ - miomams ycnosroro gppouta pabot, Mm%
By - luMprHa maxTHOro noJid, M;
M - CPEAHER3BEIUEHHAS N0 ILIOIIAANH MOIHOCTH 3aeXH, M.

IToka3aressi HHTEHCHBHOCTH JKCILTyaTallMyA MCCTOpO)KI[CHPIﬁl

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

TAe:

Sp - pabouas oAb MECTOPOXKIACHHS, M

k, = T/T, - ko3 dunueHT rogosoro o6HoBIEHNs paGoyeii oOMaAH, pa3/rox;

T, - KaneniapHas NPOAOIKATENLHOCTD pabOTHI PyAHHKA B TEUEHHE TOHA, CYT/TON;

Ty~ IJIMTENBHOCT NMPOU3BOACTBEHHOIO IHKJIA MO M3BJIEYEHHIO H BOCIPOM3BOJCTBY
samacos OBE, cyr.;

h, - BBIcOTa 06pYyII1aeMoro (0T61BaEMOro) cJIos pyabl, M.

Benuuuna paGoyeit nnomanyu MecTOPOXKACHHUS:

Sp=Su+Ss, M7, (3.3)

rue:

Sn ¥ Sy - COOTBETCTBEHHO ILTOLIAAH U3BJIEUYEHHS H BOCTIPOM3BOACTBA 3allacoB, M2,

[TpoIOKHUTENEHOCTD TPOM3BOACTBEHHOIO LMK/a 10 BhleMKe 3anacoB JBE:

T,=T,+Ts, cyT., (G4
rmae:

Ty Ty - COOTBETCTBEHHO UTHTENBHOCTH MPOLECCOB M3BICYEHHSA M BOCIPOM3BOACTBA
3aMacoB B X B3aUMOHECOBMEILIAEMOl YacTH, CyT.

O6o3HauMB uyepe3 Y CTEHNEHb HCIONB30OBAHHMA OKCIUTyaTAllHOHHOM  ILIOMIAN
MECTOPOXXIEHHS B ONHOBpEMEHHOH otTpabotke (y =S,/S), 3aBHcuMoctH (3.2) MOXHO
NPENCTABUTh B YIPOILIEHHOM BHJE:

V= W ko “hy; Vo= y ko * Ly, (3.5)

rae:

L - AnuHA MIaXTHOTO MOJId, M.

HenpepsIBHOCTD M PUTMHYHOCTh HOOBIYHBIX paboT 1O pyHOHHKY ofecreyHBaeTcs
COOTIONICHHEM  NPOTIOPLHOHANBHOCTH ~ COOTHOIUEHHH NPOMOJDKUTENBHOCTH — I1E€PHOJIOB
BOCTIPOM3BO/ICTBA U H3BJIcyeHHs 3anacoB OBE u uacreit paboueii nnowaau, Haxoasmuxcs B

TeX e CTafuAX. TO COOTHOLIEHHE onpenenseT Koadhuunent cTpykTypsl pabodei niomanu
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MECTOPOXACHHSA, NOKa3bIBaroumii uncio DBE B craaun BOCHPOHN3BOACTBA, MpUXOoAdlIEeCcsS Ha

oany OBE B cTaguu W3BJeUeHUS 3aM1acoB;

Kep=— = — (3.6)

B Ciy4vac MNPUMEHEHHA HECKOJIBKHX palHOHANIBHBIX TEXHOJIOTHYECKHUX BapHaHTOB
BBIEMKH B IIPEJCIAX MAXTHOrO MO 110Ka3aTe/Ii HHTCHCHBHOCTH CIIENYCT ONPENECIIATh:

n

VK=IL Y [ Sp(Kerpi+ 1D hsi ], m/ron, 3.7
g = Ty
n
_T. ¥ [ SufKcrpi+1mi ], m/rox, 3.8)
Vi :
Sp Tui
rae:
1=1....... , N - HHIEKC TexHonorudeckoii 30HBl (T3) - ywacTka MecTopoXaenms,

OTPaHHYEHHOI0 3aMKHYTBIM OOBEMHBIM KOHTYPOM M XapaKTepH3YIOIIErocs ONM3KUMU
3HaYeHUsMM  3amacoB  OBE, eAWHBIMM = rOpPHO-TEONOTHYECKMMH  YCJIOBHSMH M

TEXHOJIOTHYECKHUMHU BapUAaHTAMHU BBHIEMKH.

3.3.2. OneHKa IpoJOIKHTENEHOCTH IPOU3BOICTBEHHOTO

nuKIa noOErIHEIX paboT

ITpomomKUTENBHOCTh BCEX NPONECCOB M ONepauuii IPOM3BOJICTBEHHOrO LHMKIA IO
BhieMKke 3anacoB DBE onpenensercs Ha OCHOBAHMH M3BECTHBIX FOPHOTEXHHUYECKHX PACUETOB
B COOTBETCTBHMH C HaME€YaeMBIMH CPEJICTBAMH MEXaHHU3al[U{ TOPHBIX paboT IPH TEXHUYECKOM
IIEpeBOOPYKEHHH, Pa3IHYHBIMH HOPMaTHBaMHU U POTHO3HBIMU JAHHBIMH.

IMpumMeHnTEN HO K BapHaHTaM CHUCTeM pa3paboTku Oe3 3aKiagkH BeIpabOTaHHOTO
[IPOCTPAHCTBA BEMMYHHA MNPOAOJDKUTENBHOCTH IIPOLECCOB BOCIPOM3BOACTBA  3allacoB
OTpeeNsAeTCs:

To= Towt Tyt Tyt Tt To+ z Tun» CyT. (3.9),

rae:
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T, Te, Tww Tk, T3, 2 Tun - COOTBETCTBEHHO UIHTENHHOCTH NpoLECCOB
NOATOTOBUTEILHO-HAPE3HBIX paboOT, O00OpYNOBaHHs 3amacoB, MOHTaXa CTallMOHAPHOrO
0o00pynoBaHHs, KpEeIUIEHHS OYHCTHOTO IIPOCTPAHCTBA, 3apsIKaHHUs-B3PHIBAHUSA CKBa)KHH
(nypoB) B HMX B3aUMOHECOBMEINAEMON YacTH M CYMMapHas [POJOJDKHTENBHOCTD
MEXXIIPOIIECCHBIX T1ay3, CYT.

Bennuunsl, Bxoasiue B Gpopmyiy (3.9), MOXKHO pacCUHTHIBATH CIEAYIONIMM 06pa3oM:

Tm,=alh° o Kyn ncyr _ alho o K’va ncyr ey, (3.10)
1000 Py, 1000 Py, U,

T,- _ Ahoe o, @.11)

Kg Agp ney 0,

Tw=ty ny+ (t+ ty) ncyr, CyT, (312)

TK= _.a_]_ (_I_I-U_ + _,.H_Eg_)a CyT, (313)
Su.ln Nem AE ng tem Knn

Ts= alho g qknc (3.14)

Kg A3 Kjtew New Dy

+ tue T top , CYT,

rie :

a, 1, ho- reomerpuueckue pasmeps! IBE - cooTBeTCTBEHHO JUTMHA BKPECT IPOCTHPAHHS,
JUIMHA I10 IPOCTHPaHHUIO 3aJIeXXH, BRICOTa 06pymaeMoro (0T6MBaeMOro) ClIost pyAbl, M;

Kyp, K'yj- yaensHsI# pacxo] IOArOTOBHTENIBHO-HAPE3HBIX BHIPAOOTOK, CHIKAIOLMiiCs
C YBEHUEHMEM BEMHUHHBI ho, COOTBETCTBEHHO B M/THIC.T M M/THIC.T.; Ny - YHCIO PabOYMX
IHeH B Mecslle, CyT/Mec.;

Ny
Pm-x':g_:1 ij S_] -

ILTaHMpYEMBIH 06beM IPOXOAKH BHIPaGOTOK B TEUEHHE MECALA, M /Mec.,

Npy- YUCHO BBIPabOTOK, HAXOAALMXCA B CTa{UN TPOXOJAKY B TEYCHHE MECALA;

Uj - ckopocTh mpoBeneHHs j-Oi BBIpaOOTKM B 3aBUCHMOCTH OT €€ ceueHus (Sj),
opraHu3anuy paboT H NPOU3BOAUTENLHOCTH POXOJYECKHX KOMILIEKCOB, M/MEC.;

Ugp - CpeltHsst CKOPOCTh NPOBEIeH s OATOTOBUTENLHO-HAPE3HBIX BEIPAOOTOK, M/MeC.;
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kg - BoIXOA pyabl ¢ I .M. CKBaXHHBI, T/M;

Ap - cpeHeECMeHHas NPOU3BOMMTENBHOCTL OYPOBOrO CTaHKa, M/CM.;

Tlg - uncno onHoBpeMeHHO paboOTAIOUIMX CTAHKOB;

I1e- yncno BEIPaGOTOK, B KOTOPHIX OJHOBPEMEHHO BEAYTCS paGoThl M0 OGYPHBAHHUIO
3amacos;

tM = P/TLJ ]y - JUIMTENBHOCTL MOHTaXa €XMHHLBI 06OPYAOBaHMSL, CYT.;

P - TpynoemkocTs paboT no JocTaBKe U MOHTAXY €AUHHIBI 000PYNOBAHAA YeJl.-CM.;

I, - uncno paGounx, 3aHATEIX Ha MOHTaXe 0GOPYAOBAHHS B TECUCHHE CMEHBI, YEIl.;

T1, - uMcno equnuL MOHTHpYeMoro obopynoBaHus (s BubpoycranoBok I[Iy=zal/ In
IB, 3mech ;- pacctosHue Mmexay Huliamu Bubpomnutarene, M; l, - paccrosHHe Mexay
CMEXHBIMH TPaHCNIOPTHBIMH BEIpaboTkamu B npenenax DBE, M; [g ckpenepHBIX YCTaHOBOK
nM =al/lyl,, 3mech |, - paccTosiHHe MeXIy CMEXHBIMU BEIPabOTKaMH CKpenepoBaHus, M);
te, ty - COOTBETCTBEHHO ANNTENBHOCTH MOHTHPOBAaHHSA KOHBelepa B naHENbHOH BBIPabOTKH
u obopynoBaHHs y3na neperpy3kd, Mec.; ly - JUIMHA OJHOrG LIMypa NMOA ILUTAHFOBYIO
Kpenb, M;

Sun - TJIOANb XPOBIH, 3aKpeIuiseMolt OHOH IITaHroH, M

Hg,- HopMa BpeMeHHM Ha 3aKPEIJICHHE OJHOM LITAHTH, 4,

tem - IPOIOIDKUTENBHOCTD paboyelt CMEHEI, Y;

knn - X030 duLMEHT NepeBbINONHEHMs HOPMATHBHOTO NoKasartess (Kmi > I);

q - ynensHBIH pacxoa BB Ha 1 .M. ckBaxuHBl, KI'/M;

Kye - ko3bQuUUEHT HCMONL30BaHUS CKBaXHH (OTHOIUICHWE 3apSHKCHHOH ITMHBI
CKBaXXHHBI K €€ IIOJIHOH IUTHHE),

A, - TexHHUYECKas MPOU3BOJUTENLHOCT 3apAHON yCTaHOBKH, KI/u;

Ko=1-t;/tyu - xodpobuuuesT uCIONL3OBAaHUA 3aPAAHOM YCTAHOBKHM B TE€YEHHE
CMeHBI;

tn - OOBEKTHBHO HEYCTpaHHMBIE MTOTepH pabodero BpeMEHH B CMEHY, Y;

;- YUCJIO OAHOBPEMEHHO PaboTaloIKX 3apSAHBIX YCTAHOBOK;

tus - BPEMS MOHTHPOBaHHA B3DBIBHOMH CETH, CYT.;

tnp- IPOMOJIXKHTENBHOCTS [IPOBETPHBAHHA BRIPabOTOK IOCHIE NPOM3BOICTBA MAacCcOBOIrO
B3pbIBA, CYT.

C yderoM TOro, 4YTo OINpENENSIOIIMM M Haubonee JUIHTENBHEIM IIPOLECCOM
BOCIIPOM3BOJICTBA 3aMACOB ABJAETCH Npolece MOATOTOBUTENLHO-HAPe3HbIX PaboT, ApyTHE Xe
npouecchl (MCKIouYasi Mpollece 3apsiKaHus - B3PLIBAHMSA CKBAXHH) B TOH WM HMHOR Mepe

COBMEILEHBI C HUM BO BpeMeHH, Gopmyiy (3.9) MOXHO NPeNCTaBUTE B CIIEAYIOIIEM BHAE:
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Ty = Ku [Tow + (Ts + Ty + T)(1ko) + Ty] + X Toy cyT.,  (3.15),

rae:

K, - ko3¢ dunment, yyurriBaromuii yBemueHHe cyMMapHo# JUIHTENBHOCTH MPOLIECCOB
BOCIIPOM3BOJCTBa B pE3yJbTaTe BBHIMOJHEHUS paboT mo pasfenke MOACCYKH, YCTaHOBKE
6eTOHHBIX (YyHNAMEHTOB, BEHTHJLILMOHHBIX COOPYXXEHHH, MPOXOAKE AOMOJHUTEIBHBIX
BBIPAabOTOK X034HCTBEHHOr0 Ha3HAYCHHS, JOTIONHHTENbHOMY KPETUIEHHIO BHIPaboTOK B 30HaX
HOBBIIIEHHOTO FOPHOTO JaB/eHNU;

K- ko3 dunneHT coBMeleHHs IPOIIECCOB BO BpeMeHH. 3HayeHns xosdqpunuentoB K,
u K, ycTaHaBnuBaroTcs B pe3yNbTaTe aHanu3a KalleHIapHbIX rpaduKoB.

INpuMenntenbHo K OTpaboTke IONOTONAJAIOLIMX M TFOPH3OHTANBHBIX 3IEXKEH,
BCKPBIBa€MBIX M MOATOTABINBAEMBIX, KaK MPaBHIO, OAHUM TPAHCHOPTHBHIM TOPHU30HTOM,
JUTUTEJBHOCTH IPOLIECCOB BOCIIPOM3BOLCTBA ONPEAENAETCS:

T =1t yar Neyrt tp, CYT, (3.16),
rae:

tyar = I/ L - JUIHTEJIBHOCTH NPOBENEHHS MaruCTpPaIbHOW TPAaHCHOPTHOH BHIPAOOTKH
IUHHOH, paBHO# pasMepy OBE (1) no anuHe maxTHOro mofs, co CKOPOCTBIO UL - (M/Mec.), ©
YHETOM 3aTpaT BpEMEHHM Ha KpeIllleHHe, Mec.;

tp- BpeMsi Ha HpOBeIeHHe ETalbHOW pPasBEJKH Ha Y4acTKaX C HeBBIAEP)KaHHBIMH
371EMEHTAMH 3aJIeTaHHs, CYT.

[IpoomKHTENLHOCTD NepHona u3BnedyeHus 3anacoB DBE onpenensercs ¢usnyeckum

o0beMOM pa60T H IPOHU3BOIUTENILHOCTBIO NOTPY304YHO-I0CTaBOYHbIX CPECTB!

=3 1ho ¥ Ky

HBpr Kaun New > CYyT, (317)
HJIA
T, = alho y Ky

Ao6 TNos New > CYT, (3.18)

rae:  Hgup- HopMa BbIpaboTKH, T/CM.;
Ags, Nog- CPEOHECMEHHAss  NPOM3BOOMTENHHOCTH (T/CM.) H  YHCIO  €IHHHI
JOCTaBOYHOro 060pyA0BaHNUs B OMHOBPEMEHHOM paboTe.
Jlns cucteM pa3paGoTku ¢ MaccOBBIM OOpYIIIEHHEM, B CBS3H C MOAPa3AeieHHEM pyIbl B

npouecce BbINycka Ha “YHCTyi0” (Hepa3ybOXEHHYIO), “psAmoByI0” W “JIHKBHAALHOHHYIO

(c 6onbLIKM NTPOUEHTOM HerabapUTHBIX KYCKOB H HYCTOH HOPOZbI) H pa3HYHBIMH HOpMaMy
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BEIDaOOTKH A7 KaXIOTO M3 BBIOEJACHHBIX KAueCTBEHHBIX TMNOB, BenMyMHa T, -
OMpeaeeHHas B COOTBETCTBHH ¢ popmyoit (3.18), nomxkna Ob1Th yBennueHa Ha 10 %.

3asucumoctd (3.9), (3.15) u (3.18) npuMEHHMB] VIS CHCTEM C JOHHBIM BBITYCKOM
PYZBl, KOrja npouecchl H3Bnedenns 3anacoB IBE mMoryT 6bITh HauaTh! UG 11O 3aBEPILIEHHH
BCErO KOMILIEKCa PaboT Mo MX BOCMpou3BOACTBY. IIpH CHCTEMax C TOPLEBBIM BHITYCKOM
pyABl mociae BOCTIPOM3BOICTBA 3aniacoB NEPBOro €y10os paboThl 10 BOCIIPOM3BOICTBY BCEX
MOCNENYIOMMX  CJIOEB  MEpeMexaroTcs ¢ paboTaMM 1O MX H3BIedeHuto. Torza
IPOJOJKUTENBHOCTh  MPOM3BOACTBEHHOrO LMKJAa W [EpHOJOB BOCIPOM3BOACTBA H

H3BjeueHus 3anacos IBE cocrasut:

L,
Tw=Te+Ty=Tu+ T+ = (Tye + Tae), CyT,, (3.19)
B.
Ts=Tnu+ 2T + Ty, (3.20)
T,=k T, + (- 2) T+ (Le =D CYT. (3.21)
B. B,
rae:

l; - nHa 6ypon0CTaBOYNOM BEIPAGOTKH, M;

B. - TonmuHa 06py1aeMoro cnos pyas, M;

Tuc =1,1 Bcho 1y 0 Ny Kyon/Ags T o5 Ty - IPOMOIHKUTENLHOCTH M3BIEYEHUS 3aT1acOB
06pyIIEHHOTO C/0s PYAbl, 3aBHCsIas OT yKcia 3a60€eB, 06Cy)HuBaeMbix ojnol T1M, cyT;

I - PACCTOSTHHE MEXKIY CMeXHBIMH B [U1aHe OYpO/1I0CTaBOYHBIMU BBIPabOTKaMH, M;

IT’es - uncno eaunun IDKM B OQHOBPEMEHHOH paboTe Mo M3BIEYEHHIO 3aNAcCOB IO
BceM (Nu) OBE;

Tsc- AMUTENEHOCTL NpOlEcca  3apasykaHMA-B3PHIBAHHS CKBAXHH OJHOTO  CJiOst
PYZBL, CYT.;

T - YacTh IyIMHBEI GYponocraBouHOi BEHIpaGOTKH, Ha KOTOpOH 3amachkl 06ypeHbl 10
Hayana O4HCTHBIX paboT (Be/Lr <n < 1).

PacyeTsl mo mnpuBeAeHHbIM QopMynaM OONEryaloTCs COCTOSHHEM LMKJIOTPaMMBbI
IPOH3BOACTBEHHBIX NPOLIECCOB mo orpaborke 3amacoB OBE ¢ yueToM coBmeleHus Bo
BPEMEHH BCEX IOC/IEAOBATENbHO BBIMOJNIHACMBIX TEXHOJNOTHYECKHX ONEpaLHil, KOTOpPhIX B
KOHKPETHOM CJly4ae MOXET ObITh H MeHbIlE, 4eM NoKa3aHo B hopmynax (3.9) u (3.15).

Takas oueHka ofiedl NPOAOJDKMTENHHOCTH MPOM3BOACTBEHHOTO LHMK/IA, Kak

TOKa3aTeid HHTCHCUBHOCTH 3KCIITyaTallM¥ MECTOPOXACHHA, I0CTATOYHO NIPOCTa H NPUroAHa
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NpY aHaW3e TOPHBIX BO3MOXHOCTEH [MOA3E€MHBIX pPYAHHMKOB, Korjga Tpebyercs cTporo
omnpeniesieHHOE COOTHOLIEHHE WHTEHCUBHOCTH MpPOLIECCOB M3BJIEYEHHUS M BOCIPOM3BOJCTBA
3amacoB, T. €. TNOCTPOEHHe Bcell pa3pabOTKM MECTOPOXKAEHHS IO THIY MOTOYHOTO
NPOM3BOACTBA.
OnpenenfioliuM B CTPYKTYpe MpPOIOKUTENBHOCTH TPOM3BOACTBEHHOrO LMKIA
ABJIAETCS INEpHON HM3BJEYCHHMS 3aMacoB, OTHOCHTENBHO KOTOPOrO YCTaHaBIHMBAETCH

HeoOXOAHMBIH ypOBEHb HHTEHCHBHOCTH IPOLIECCOB BOCTIPOH3BOICTRA.
3.3.3. Onpenenenue paboyeit nIomaaHM MECTOPOXICHHS

Onpenenenne paboueit mnomamu (Sp) MECTOPOXAECHUA 3aKIIOYAE€TCs B pacyere
IJOUIAgM U3BJICYEHHS 3anacoB (S,,), COOTBETCTBYIOIEH KOHKPETHBIM FOPHO-TE0JIOTHYECKUM
YCIOBHSM M palMOHANLHBIM CXE€MaM pa3BMTHA TOpPHBIX paboT, a Takke KoshuuueHTa
cTpyxTypbl pabouelt mnomany (Kep = To/Ty):

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

Ilpu wm3BecTHBIX panuMoHalIbHBLIX mapamerpax OJBE (a,]) cootBercTBYrOLIMX
MPOEKTUPYEMOIl TEXHOJIOTHH M TEXHHKe, OMNpeAeNeHHe BelNWYHHbBI SH CBOAMTCA K
YCTaHOBIIEHHIO MaKCHMalIbHO BO3MOXHoro uucia OBE (N,) B 0IHOBpeMEHHO# OYHCTHO#M
BBIEMKE:

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

[TpuMenuTENBLHO K cHCTeMaM pa3paloOTKH ¢ MAacCOBBLIM OOpYLIEHHEM pacyeT BeTHYMHBI
Nu 3aBHCHT oT JTama pa3pabOTKH MecTOpoKIeHHs. [lepBbll 3Tanm cBA3aH ¢ pa3paboTko#H
BEPXHHUX FOPU30HTOB, BTOPOH - ¢ pa3paboTkoi ITy6oKHX TOPH30HTOB, Ha KOTOPBIX BEIHYHHA
TOPHOTO JaBNEHUS 3HAYUTENBHO YCIOKHHUT YCIOBHA KCILTyaTalliH MECTOPOXKICHMS.

[IpumeHnsieMass Ha BEPXHHX ropu3oHTax pyaHukoB Kpusopoxbs u I'opnoii lllopuu B
OCHOBHOM MOC/Ie[IOBaTe/IbHAsA CXeMa Pa3sBUTHSA TOPHBIX paboT ¢ HacTylawlome# BbHIEMKOH OT
LICHTpa 3aieXH K (piaHraMm mo3BoJsjiia ZOBECTH CTENEHb MCIOAb30BaHHS PYAHOH IUIOLIANH
MECTOPOXKACHUA B OfHOBpeMeHHo# orpabotke no 0,3-0,4 npu pyassix mnomansx Gonee
150 eic. M* n 10 0,8 - 0,9 npu pymueix mromansx 20 - 40 Teic. M°.  Takum o6pasoM, Ha
NIEPBOM 3Tane pa3paboTKH MeCTOPO)KACHMH BETHYMHA IUIOIIAAX H3BJICUCHHSA, B NMPHHILIMUIIE,
MOXeT HOCTHYh 3HAYeHWH, paBHBIX PYAHOH IUIOIIAAM TOPH30HTA, YTO COOTBETCTBYET
BO3MOXHOCTH of0ecrneyeHHs HauOONbUICH NPOU3BOAUTENLHOCTH pyanuka. OnHako Ha
OpAKTHKE CYLIECTBYIOT OOBLEKTHBHBIE TPYAHOCTH, CBA3aHHbIE C OPraHH3alMel JOOBIYHBIX U

TPaHCIOPTHBIX PabOT U YCIOBHAMH [POBETPHBAHHS TIPH BO3PAcTAIOIEM (POHTE OUHCTHOM



47
BBIEMKH, BpEMEHeM JUIMTENBHOH YCTOMYHBOCTH TOPHBEIX BHIPaGOTOK, JIHMHTHPYEMBIMH
TPYZOBBIMH N MaTepHANbHEIMU PeCypcamMy.

Ilpn otpaGoTke MIyGOKMX TIOPH30HTOB CHCTEMAMH C MAacCoBbIM OOpYIIEHHEM
MakCHMallbHad BeNWYHHA IUIOIAAM H3BJeYyeHHs OOYCIIOBIMBAaeTCS pauHOHATLHBIMH B
YCIIOBHAX BBICOKOrO TOPHOrO JaBI€HHS CXeMaMH pa3BUTHUS TOpHBIX paboT, KOTOpble
XapaKTEPH3YIOTCS MOPAIKOM pa3BMTHS OYHCTHOW BBIEMKH OT LIEHTpa 3ajiexu K (aHraMm
CIUIOUIHBIM GPOHTOM.

®poHTaNnbHas OIHOCTAAMIHAY CXeMa pa3BHTHS TOPHBIX pPaboT mnpeAycMaTpHBaeT
pacnonoxenne DBE B paboueit 30HE Ha BCIO MOIIHOCTL PYAHOTO Tena (HanpHMep, PyAHHKH
Topuoit opun). Benuuwna ¢poHTa ouucTHOM BbleMKH, npencraBneHHoro AByms OBE na
KaXXIOM M3 TOPU30OHTOB M MOCIIENOBATENBHO NepeMeIaeMoro OT LeHTpa 3aieXH K ¢uaHram,
ompeaesseTcs:

Ny =ng 1y, (3.24)

rae:

ng = 2 - uncno OBE, coctapnsomux GppoHT OYHCTHOH BHIEMKH HA FOPH3OHTE;

Ny - BO3MOXHOE YHCIIO FOPHU30HTOB B OJJHOBPEMEHHOH 0TpaboTKe.

L <H-H
ng 1(1+g0) hy (3.25) ,

nr =

rae:

L - anuHa 3a51eKH 10 MIPOCTHPAHHUIO, M;

Qo - KO3QGUIMEHT, YUNTHIBAIOLIMI  OTCTABAaHME IIPOLECCOB  M3BJIEYEHHS  Ha
HIDKeJIeXallleM FOPH30HTE M0 CPaBHEHHIO C BHIILENIEKAIHM

(9o 21/ 1, 3nech r = 2h, ctg B + Bs - cnipsbxeHus (pOHTOB HA CMEXHBIX TOPH30HTAX, M;

B - yron ciBuxkeHHs MaccHBa rOpHBIX IOPOJ, Tpax.;

Bg - mupuna 6epMb! 6€30M1aCHOCTH, YUHTHIBAIOIIEH BO3MOXHbBIE CHIXKEHHA yriia B, M.

BeimunHa @, SBIsAACH LEIBIM YHCIIOM, KaK IPaBUIIO, paBHAETCA 2);

Hg- rirybuHa BCKPBITHSA MECTOPOXKAEHHUS, M;

H - rny6una pacnonoxxeHus BEpXHero paboyero ropu3oHTa, M.

Taxum obpasom,

Nu max _ L 5 S,,.= LM 5 M2 (3.26)
(1+¢o) 1+@

rae:

M - ropu3oHTaNbHasA MOIHOCTE 3aJieXH, M, (M=a).
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OpoHT OYMCTHON BBIEMKM INPHM TIOC/EROBaTENbHO-NIAPAJUIENbHON CXEME pPa3BUTHSA
FOpHBIX padoT NpeAcTaBAAeT coOOH AHAaroHaNbHYIO JIMHHUIO BHIEMOYHBIX €AMHHUL; OTpaboTka
3ajiexeii Mpou3BOAMTCA ManbiMHM naHensMu (KpuBopoxckuit GacceiiH), CeKLMAMH MeXIy
JIeXKaYuM U BHCIYMM OokaMu.

IIpy mocnenoBaTeAbHO-NAPATIENLHON CXEME M CUCTEMAX C JIOHHBIM BBHITYCKOM DYJBI
IUIOIIA/Ib U3BJICUEHHMS OINpENeNseTCs:

S, =Nal, M, (3.27)

rae:

N'y - uncino DBE, 0QHOBpeMEHHO HAXOMALIMXCA B CTaAMH H3BJCUYEHHSA Ha OJHOM
FOPH30HTE.

B nepuoa nonHoro pa3putus paboT Ha TOPU3OHTE:

N, =ngy M/a (3.28)
Makcumaneroe uyucno 2OBE na Bcex JAEHCTBYIOIMX TOpPH3OHTaX M IUOLAb

U3BJIEYEHHS, [IPH 0, , ONIpefeNteMoM Takxe no ¢gopmyne (3.25):

N. max _ Nr" X n = LM 5 (329)
12 (1+6o)
5= —LM_; (3.30)
1+@,

3J1eCh (0, KaK IPaBHJIO, PaBHO 4.
Ipu nocnenoBaTenbHO-NapaieIbHOW CXeMe W BapuaHTe CHUCTEMBbI C TOPLEBHIM
BBIIYCKOM pYABL:

Su=N,nrl, M (3.31)

B nepuon monHoro pa3sBUTHS paboT Ha FTOPU3OHTE:

IIpH ITpeKoBo noaroroske Ny =ny M/ 1, , (3.32)
npu oprosoit moaroroske N, =ng M/ 1o, (3.33)
rae:

I'y - BEJIMYHHA ONEPEXKCHUA MECXKIY CMCXKHBIMH OﬁpymeHHbIMH CIIOAMH pyAabl B IJIAHE,

MakcumanbsHo Bo3MoxkHOoe yncio DBE Ha Bcex ropuzoHTax (OoA3Taxax):
IpH IITPEKOBOMH MOArOTOBKE H (o = ho/ Iy ( B cooTBeTCcTBHHU € § 214 “EnmHbIX mpaBui

0€30MacHOCTH .......... ”, M., Henpa, 1977)
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N, =LM_ - LM (3.34)
Twlty (14Qo)  (fw+ho)re

TIE: Iy - BEJIMYMHA ONIEPEXEHUS MEXIY CMEXXHBIMH 0OpYLIEHHBIMH CJIOSMH PYABI B
IIaHe, M;

IpH OPTOBO# MMOATOTOBKE H (= hy/ T

N, = LM _ LM (3.35)
Lrg(14Qo) (ro+ho)rs

MakcuMansHO BO3MOXHAs IUIOLIAIb H3BJICYEHH
TIpH IITPEKOBOH MOATOTORKE
S, =—LMl M (3.36)
Iy +ho

TIpH OPTOBO#H MOArOTOBKE

§,=— LMl (3.37)

, M

Io +h,

Bennunna pabouet nnolljaau MecTOpoXaeHHs NMPH KaMEPHBIX CHCTEMax pa3paboTKH,
MpPEANOaraloux 1ub0 OCTaBiieHHe LEMHKOB, JIMOO MOralieHhe MX BO BTOPYIO CTaJHIO,
OKa3bIBAETCS 3aBUCHMON NPEXNe BCEro OT YCaoBHii 0e30MmacHOro BeZieHHs TOpHbIX paboT (§
§ 165 u 223 “Enunbix npasun GezonacHoctH .....”°, M., Heapa, 1977).

Tlpu xaMepHBIX CHCTEMAX ¢ OTCTaBaHHEM LEIHMKOB MAKCHMAJILHO BO3MOXKHas IUIOIHAlb
H3BJIEYEHMs] PaBHa 3KCIUTYyaTAlMOHHOW IUIOIAA OMHOro 3Taxka (S,), YTO COOTBETCTBYET
$pOHTATBHOH OHOCTAANHHOM cXemMe pa3sBUTHS FOPHBIX paboT:

Su=S,k;, M, (3.38)

rae k; . Ko3QQHUHEHT KaMepHBIX 3alacoB, YUMTHIBAIOUIMH CHHXKEHHE BENTHMYMHBI

M3BJICYEHHS B 3aBUCUMOCTH OT JONYCTUMOro OOHa)XEHHUs NOTOJIOYHHBI, TapaMeTpbl 0TOOHKH

B KaMmepax H 4YHMCJia OJHOBPEMEHHO JEHCTBYIOLIMX FOPH30HTOB (n,) - cM. Tabn. 3.1.
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Tabnuua 3.1
3Hauenus Koa(dulHeHTa KaMepHBIX 3amacos Ky
NpM pa3MYHBIX 3HAYEHHSX OTHOIIEHHs M/ a
M/ a 3HaueHns k, mpu 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 BO3MOXHYIO BEJIHYHHY [UIOMIAAM M3BJI€YEHHS CJIEAyeT TaKKe
OIIpEIENATh ¢ YYETOM YCTAHOBJICHHBIX NOTPeOHOCTEH B MUHEPATILHOM CHIPBE ¥ BLLAENSEMBIX
pecypcoB (cM. 1. 3.6).

Jins BapuaHTOB KaMEpHBIX CHCTEM C BBIEMKOW LIeNMKOB MAacCOBHIM OOpymienuem (mpu
CYLIECTBEHHOM OTCTAaBaHMM BBIEMKH [MOCHENHHMX) TAKXKe XapaKTepHO BIMAHME 3Tana
pa3paboTKH MecTOpoXAeHHs. B obluem Buiae mnomans u3BleueHHs 3anacos DBE
olpeensaeTcs:

Su=S8,+8S,", M (3.39)

rae:

S, . oAk u3BNeUeHUs 3aNacoB Kamep (onpeaensercs no popmyne (3.38), M%;

S - IIOINAb U3BNEUEHHAS 3aTIACOB LIETHKOB, M°.

ObpyluaeMble LETHKA HAXOISTCA B TOW 4YacTH IKCIUIyaTallHOHHOM TMUIOanM, rie
Kameps! y)ke otpabotanbsl. Toraa

S," = (S5 - Seep - S6) kn, M* (3.40)

rae:

Seep- UACTh SKCIUTYaTallMOHHOM IIIOLIALM BEPXHErO 3TaXKa, HA KOTOPOH H3BJIEKAIOTCA
W GyIyT U3BIEKATHCS 3aNackl KaMep, M2,

S6 - yacTh FKCIITYaTAlMOHHOMN NMJIOLIAAY PACCMATPHBAEMOrO 3TaXa, IIETMKH Ha KOTOPOi
He M3BJIEKAIOTCA 1O YCIOBHAM Ge3011acHOCTH, M

K - k03 GULHEHT, yYUTHIBAIOLIMI BO3MOXHYIO CTeNeHs HCIOML30BAHHS OCTaBLIEHCS
4acTH IKCIUTYaTallHOHHOH IIIOLIAIH 3aJIEXH, 3aBUCALIYIO OT MOpsAAKa OTpabOTKH LETHKOB.

ITpn oTpaboTke BepXHHWX TrOpM3OHTOB BelHuMHAa kKodhduuuenta k, onpenensiercs B

COOTBETCTBUH ¢ Tabn. 3.1 (xosdduuument k;, Kononka 3). [Ipn oTpaboTke HHXHUX
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rOPH30HTOB OLIEHKa BENHUMHB KodhduuueHTa K, NpPOM3BOAUTCA B COOTBETCTBHH C
dopmynamu (3.24 - 3.26) 114 GpoHTANILHOR OAHOCTAOURHOM CXEMBI Pa3BUTUS FOPHBIX paboT.

IMpu nocnenoBatensHOM OOpYIIEHHM LENHKOB BCIEX 3a BLIEMKON 3aacoB KaMep
pacueT [UIOIIANH AaHAIOTHYEH M3JIOKEHHOMY JIsS CHCTEM C  OOpyllleHHeM IIpH
NocNIeA0BaTebHO-IapAJUIETIbHONH CXeMe pa3BUTHS rOpHBIX pabot (hopmynei3.27 - 3.30).

ITpn oTpaboTke TrOPH3OHTATBPHBIX M MOJIOFOMNAfAOINUX 3aJIeXXeH NPOTSKEHHOCTh
¢dponTa pabot (N,)), He06X0AUMOTO IS CBOEBPEMEHHOI0 BBOJA B KCILITyaTallHI0 MOLTHOCTEH

B3aM€CH BbIGbIBa}OU.IHX, OIpenenaeTcsa:

Nu=Nppny=n, T,/ Tg, mpu ycnosun T,/ T, <L /|, (3.41)
rue:
Nop=Tu/ Te=Kepp T . ypeno OIHOBPEMEHHO OTpabaThIBaEMBIX BBIEMOUYHBIX YYaCTKOB

(naneneit) B OXHOM pALY;

Ty =L, T,/ 1, - 1poaomKHTENLHOCT IEPHO/A W3BIECUEHHS 3aI1aCOB IAHENH, CYT.;

L, - nnuHa naneny (10 MHPHHE AXTHOTO HOJIA), M;

T°, - IPONOKUTENBHOCTE UMKIIA 110 BhIEMKE 3amacoB IBE, cyT.;

1, - mupuna 3BE (noaBuranue ouucTHOrO 32605 33 LMKI), M;

Ty~ IPOJAOIDKHTENBHOCTD nepuozaa BOCIIPOH3BOACTBA 3aracoB MaHeNH
(cM. popmydy 3.16), cyT.;

1l - YHCJIO PAZIOB MAHENeH, B KOTOPhIX ONHOBPEMEHHO BEAYTCS OUUCTHBIE pabOTH;

L y - nnuHa MaxTHOTO NoJjs, M;

| - mupuna nanenu (anuna 3BE), M.

IIpu oneHKe ropHBIX BO3MOXHOCTEH PYAHHKOB, pa3pabaThIBAIOIKX I0JIOTONANAIOIIHE
MECTOPOXK/ICHHUS, CIeRYeT YYUTHIBaTh TAIOKE NOOBIYY W3 NOATOTOBUTENLHO-HAPE3HBIX 3a00€B,
KOTOpas B psifie cllydaeB HOCTHIaeT 3HAYUTENBHBIX BeMUYHH (10 20-25 % ot 106b1un pyasl U3
OuYHCTHBIX 3ab0eB), myTeM BBeAcHHS Kodddumuenta p B Qopmyny (3.1) B kauecTBe

OJHOro U3 coMHoxwuTtened (1 <p <1.25).

3.3.4. OcoGeHHOCTH OLEHKH FOPHBIX BO3MOXKHOCTEH PYAHHKOB, pa3pabaThIBaIOIMX
MEeCTOPOX/IEHHS CHCTEMaMH C 3aK/ajKoH

BHIPaGOTaHHOTO HPOCTPAHCTBA

Ilpu ompeneneHuH ANMTENLHOCTH IMPOU3BOACTBEHHOro uukma T,, dopmyna(3.4) no

BoleMke 3anacoB OBE kaMepHBIMH CHCTEMaMH C 3akilafikoff CNEAyeT y4HTBIBATh, HTO
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BeJaHuuHa T, He U3MeHseTcs, a BenuyuHa T, Bo3pacTaeT BBUAY BKIIIOYEHMS 3aKJIaZOYHBIX
paboT B NMpou3BOACTBEHHBIH Mpolecc AoObun pyapl. Torma B ¢opmyny (3.9) B xauecTBe
CJIaTaEMOro  ClIeAyeT BBECTH BEJIMYMHY Ty - IPOJOIKHMTENBHOCTh  BO3AEHCTBHA
H30JIMPYIOLIHNX NIEPEMBIUEK, BO3BENEHHS 3aKJIaJOYHOIO MacCHBa M TBEpPAEHHUS 3aKIafOouHOMN
cMecH J10 HeoOX0IUMOi, NS Havyana OYUCTHBIX paboT B CMEXHBIX KaMepax, IPOYHOCTH, CYT.

[Ipon3BoaCcTBEHHBIH LUK IO BEleMKe 3anacoB OBE coeBBIMH cHcTeMaMU € 3aKIaIKOH
MMEeT MHYIO CTPYKTypy. B mpolecchl mpou3BOACTBa BKIIOYAIOTCS JHIIB paboTel IO
BO3BCICHHIO TIEPEMBIYEK M 3aKIaJOYHOIO MacCHBa, a TaKXKe TNPOLECC TBEPACHHA
3aKaamo4Hoi cMecH. TIpolecchl H3BJIEUEHHS BKIOYAIOT 0OypHBaHHME 3aIlacoB, 3apsKaHUe-
B3pbIBAHHE CKBaXXHMH (1LNMypoB), OOOPKY KpOBIM M MOTPY3KYy-JOCTaBKYy OTOMTOM pynHOI
Macchbl.

B ofmem Buie MakcHMMajlbHas BEIHYMHA IUIOMAAM M3BJIEUEHUS INPH MCIOJIb30BAHUU

KaMEpHBIX CUCTEM C 3aKJIaAKOH ONnpeaciacTC:

S.=85, * O
n, , M (3.42)
TAC.

Nr- BO3BMOXHOE IO YCIOBUAM BCKPHITHS 4YHCIIO TOpH30HTOB (3Taxked) B
OIHOBpEMEHHOH 0TpaboTke (ompenenseTcs B COOTBETCTBUH C IpaBoil 4yacThio (popMynbl
(3.25);

N, . YUCJIO ONHOBPEMEHHO OTpabaThIBaEMbIX TOPH3OHTOB (3Ta)ei), IPH KOTOPOM HX
CymMMapHas IUlollagb HM3BJIEYEHHMs paBHa IKCINTyaTalMOHHOH miomanu (S,) OQHOro sTaxa.

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

rae:

N, - YUCTIO ovepeaeid oTpaboTKH Kamep;

g - Ko3(pduUMEHT, YUHMTHIBAIOIIMH COOTHOLICHHE NEPHOINOB H3BJIEYEHMs 3aracoB
kamepsnl (T,x) 1 3axnanxy u TBepaenus cmecu (Tsy) - cM. Tabu. 3.2;

Z - BenWuMHA, XapaKTEpU3YIOIas OJHOBPEMEHHOCTH OTPabOTKH Kamep nepBoi
ouepeay Ha 3Taxe (IIPH OJHOBPEMEHHOH OTpabOTKe Ha 3Taxe BCEX KaMep NepBOH ouepenu
Z=0; npu mnocnenoBaTeNbHOM - CO CMEIIEHHEM BO BpEMEHM, HampuMep, no ¢akropy
noarotoBku, Z = At/ Ty (34ech A t - IPOMEXYTOK BpeMEHH MEXIY HadajloM OTpaGOTKH

KaMep OIHOH oyepeu B mepBoi u nocneqHeii no cuery BE Ha ataxe, cyT.).

BenuwuuHa miomany M3BIEYEHHS NpX HCIOJIb30BAHUM CJIOCBBIX CHCTEM C 3aKnaaKoi

ONpeaensaeTCs HCKIIOYUTEIBHO YCIIOBUAMH BCKPBITHA, TO €CTh BO3MOXXHBIM YHCJIOM JTaXeH B
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OJIHOBpEMEHHOM oTpaboTke - n,, (CM. mnepBylo uacth ¢opmynsl (3.25)), a TaKkxke

BO3MOXXHOCTSMH CBOEBPEMEHHOH MOArOTOBKH BHIEMOYHBIX OGN0KOB Ha 3Taxe:

Su=n,S,, M (3.44)
Tabnuna 3.2
3aBHCHMOCTb KOOQdHIHEHTa g OT COOTHOLUCHHS NIEPHOAOB U3BJICUCHHMS

H 3aKJTaJIKi KaMep

Yucno ouepeneit Bennuuna g npu T, /Ty , cocTaBnstomem:
orpaGotku kaMep | Ty » 3 | 3>Tw 53 | 2>Tuw 2 1| TueTor | 1< T <2 | T2
T}r T;)'y T'_)T Tgr T;r
N,
4 -3 2 -1 0 1 2
3 2 2 -1 0 1 2
2 -1 -1 -1 0 1 1

O6macHsETCS 3TO TEM, 4T0 napameTpsl OBE (JieHThI) NaXe P BBICOTE, MAKCUMAJILHOM
o (akTopy JIy4IUMX TEXHMYECKHX MapaMeTpoB NOOBIYHOTO 00OpYIOBaHHUSA, MO3BOJSIOT
pa3sBUTb TIopHbIE pabOTBl B Tipenenax BbIEMOYHOro OJIOKa TakMM o0pa3oM, 4YTO B
OTIPENENEHHBIA MOMEHT CyMMapHas IUIoIaas oTpabaThIBacMBIX JIEHT OyJeT paBHa IUIOMIALH
BCETO BbIEMOYHOTO GJ10Ka.

Benuuun S,, onpexneneHuas no ¢opmyne (3.44), - MAakCHMalbHO BO3MOXHAS IIPH
BOBJICYEHHH B OTpabOTKYy BCEX BbIEMOYHBIX OJIOKOB Ha TOPH30HTE, 4YTO II0 YCIIOBHIO
CBOEBPEMEHHOH HX MOArOTOBKK Ha OONIBIIMX TUIOWAAMX NpobneMaTuHo. B TakoM ciyyae B
Ka4yecTBE COMHOXHTENS B GopMynie HeOGX0AUMO BBECTH KO3((UIHEHT, XapaKTEPU3YIOLLIAH
OTHOLIEHHE 4YHCia O6JI0KOB, OQHOBPEMEHHO BOBJEKAEMBIX B OTPabOTKY 10 YCIIOBHIO
TMTOATOTOBKH, K oOIUEMY 4YHCITy OnOKOB Ha TOPU30HTE, @ TaKxke MPOH3BOAHTL OILIEHKY

BEJWYMHBI S, ¢ yYETOM OrpaHHueHHUit Ha BhIieNsieMble pecypchl (cM. 1m.3.3.5).

3.3.5. YcraHoBneHHRe rpanul 061aCTH pallMOHAIBHOTO HCTIONb30BAHHS FOPHEIX

BO3MOXHOCTEH pyIHHKA

[opHBlE BO3MOXHOCTH pYyJHMKAa OGYCIIABNHBAIOTCS TEXHMYECKH IOCTHXMMBIA B
KOHKPETHBIX YCJIOBHAX TNpeleN HapallWBaHHA 006beMOB NOGBMHM pya. Ilpu 3ToM nuHaMMKa

BO3MOXHBIX 00BEMOB JOOBIYH (MPOU3BOAMTENILHOCTE MO TOPHBIM BO3MOXHOCTAM), 3aTpaT
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MaTepHallbHbIX H TPYAOBBLIX DPECYPCOB OTJIHYAETCA 3HAYHTENBHOW H3MEHYMBOCTBIO TIO
nepuofamM oTpaboTKU BCNEACTBHE HEMIOCTOAHHON BeNMUMHBI GPOHTA OYUCTHON BHIEMKH, YTO
BBI3BaHO HEBBIJIEPXKAHHBIMH JIEMEHTaMH 3aJleTaHus PyJHbIX Tell.

C vensio NoBbIEHHS 3QPEKTHBHOCTH NOA3EMHON NOOKIYM U MepBHYHON nepepaboTKu
TMOJIE3HBIX HCKONIAeMBIX CIIEAYET CTPEMHTHCH K 00ECTIeUeHHIO PUTMHYHOM paboThl PyAHHKOB.
B cBA3W ¢ 3TUM BO3HHMKAaeT HEOOXOOUMOCTh B CrJIaXHMBaHUM KoNeONEMOCTH TEXHHKO-
IKOHOMHYECKHX [MoKa3arteneH, crabunusaumm o6beMOB N0OBIMM B TEYECHHE JUIATEIHLHOTO
MEepHoJia U, TEM CaMbIM, B 000CHOBaHHM BEJIMYMHBI, 10 KOTOPOI 11e1eco00pa3Ho yBEeIUIHBATh
o6beMbl n00bIMM. MakcHManbHas BeNIHYMHA MOIUHOCTH PYAHHKA, IPH KOTOpOoil OOBEMBI
N00bIuM  CTaOMIBbHBI MPH HPHUHATBHIX TEXHONOTMYECKMX M TEXHMYECKHX pEIICHUSAX H
COOTBETCTBYIOILEM PECYPCHOM 00ECTIEYEHHH (T.€. Ha 9Tarne TEXHUUYECKOro NMEepeBOOPYKEHHS ),
ONpeeNnseT BepXHMH mnpeden oONacTH  paLMOHANBPHOTO  MCNOJB30BaHUSA  TOPHBIX
BO3MOXKHOCTEH pydHHUKA.

C yueroMm dopmyas! (3.23), B 3aBucuMocTax (3.7) u (3.8) Bce BenMuMHEI B Ipenenax
Kaxao# 1-oft TexHonoruueckodt 30HbBI (T3) mocTosnHBI, 3a HckmouyeHHeMm uucna DBE B
cranuu u3BneueHus 3amacoB ( N,;) ¥ xoddpduumenra crpykTypel paboueid mniomanm
(Kepi=Npi/Nyi . rae Ny - uncno OBE B craguu BocnpousBoactBa). HenocrosiHHas Bo BpemeHu
BeMMYHHA N, OPUBOIMT K HECTaOMJIBHOCTH IOKa3aTelleifi MHTEHCHMBHOCTH 3KCILTyaTalluH
MECTOPOXXIEHHUH ¥ TONOBOH NPON3BOAUTENLHOCTH PYyNHHKA, IPH 3TOM 3amackl kaxaoi T3
OKa3bIBalOTCAd OTPabOTaHHBLIMHM B pas/IMuHble MEPHOABI BPEMEHH, YTO, B CBOK OYepelb,
BJICYET 3a COOOM M3MEHEHUE YHUCIIEHHOCTH pabounx 3ab0HHOM rpymnbl H YHUCNIa KOMILIEKCOB
obopynoBaHus onpeaeneHHbIX TUNOB. JluddepeHurpoBaHHoe yyactve Kaxaoi T3 B obuieit
A00BIuE pYJHHKA MTO3BOJIUT 3a CYET MOCTOSHCTBA BENHUHHMB N, H30exaTh CKaukooOpa3HbIX
U3MEHEHUH rooBoi 06BN,

C nenpio cTabHIH3aLHUH FOJOBBIX 00BEMOB HOOBIUM pYIHHKA HEOOXOAUMO COOIOIEHHE
COOTBETCTBHS YAEJIHHOTO Beca AOOBIYM M3 TEXHOJOTHYECKHX 30H 00beMaM HX H3BIIEKAEMBIX

3anacoB. Eciu  6- cyMmapHble H3BJIeKaeMble 3amachl, TO 4008 A00buy U3 i-oi T3 cocTaBUT

ki=8i/ 6, npuuem i ki = 1. Uucno IBE B cTanuu usBneyeHus B i-oii T3:

i=1

Ny =N, Ki - AL (3.45)
Ki A
rac.
Ny = uncno OBE B cragum u3BnedeHus B ocHoBHOW T3 (mepBo#i, ¢ MakcCHMAaNIbHOM
BEJINYMHOM H3BJIEKaeMBbIX 3amacos ) ;

K, - nons no6w14u u3 ocHosHoit T3;
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A;i = Q; Ty Kgoii/ Tyi - npoussoautensaocts OBE i-oit T3;

Qi = ail,' hoi = o6beM 3BE i- oit T3.

B ycnoBHsX IMMHTHpYeMBIX TPYIOBBIX M MaTepHalnbHEIX pecypcoB uucio OBE B
CTaAMH U3BJIEUYEHHs] OTPAaHUYHUBAETCA, YTO MOXKET ObITh 0COOIUEHHO BHIPAXKEHO C ITOMOLIBIO
CHCTEMBI TEXHOIOTMYECKHX M PeCypCHBIX OTpaHHYeHHMH. B cBsi3u ¢ 3TUM mnokazaTelb Ny
OIpeENAETCS HCXOAS U3 CIIEAYIONIHX YCIOBHI:

1) PasButHe ropHbIx pabor:

ApH SKCIUTyaTallid MOUIHBIX HAKJIOHHBIX M KPYTONAJAfOLIMX 3aJiexeil CHCTEMaMH C
MaccoBbIM OOpyLIEHHEM B YCIOBHSX BBICOKOTO FOPHOTO JaBiieHHs GpOHT paboOT Ha 3Taxe

OIrpaHNYHBACTCA I‘OpMBOHTaJ]BHOﬁ MOUTHOCTBIO 3AJIC)KH.

M> 3 (Nuia)/ 2Npn,, m, (3.46)
i=1

rae:
Np - 4HCIIO pa3spe3oK Ha TOPH30HTE.
MPH SKCIUTyaTallud TOPH30HTAIBHBIX H MOJOTONAaAaloUInX 3aeXel BO3MOXHBIH QpoHT
paboT ollcHUBaeTCs B COOTBETCTBHH C popmynoii (3.41).
2) MakcuManbpHO BO3MOXKHAS YHCIIEHHOCTh pabounx 3abofiHol rpynne (R, yen.):
4 & K
R3 2 ken Ny nem = Z [ — (Rm + Kctleni)] > (347)
K o4
rae ken - ko3hdunueHT cmucouHoro cocrasa, R , Ry - 4HCIeHHOCTh paboumx,
HEOOXOIUMBIX i OOCHYXHBaHHA B TEYEHHE CMEHBI KOMIIJIEKCOB 006OpyIoBaHHA
COOTBETCTBEHHO II0 U3BJIEYEHHIO U BOCTIPOM3BOACTBY 3anacoB JBE i-oit T3, yen.

3) Benuuuna 3aTpat Ha npuobpeTeHue N0ObIYHOr0 060pyaoBaHu (305, THIC. PY6.);

3052 kpo Nul ﬁ Z [ & (I—[oi+ kctpi LIBI )] > (348)
A1 i=l Ai
rae kpo - xoadduument peseppa obopymosanms; Ll, Lls . onrToBele LEHBI Ha

000pyIOBaHHE COOTBETCTBEHHO 1O H3BJIECYEHHIO ¥ BOCIPOM3BOACTBY 3amacoB B Mpelenax
3BE i-oit T3, Thic. py6.

Taxum o6pasoM, ucxons u3z opmyn (3.45-3.48), B COOTBETCTBHH C TEXHONOTHEH U
pecypcHBIM ofecrniedeHueM omnpezenseTcs mnocrosHHoe uuciao OBE B omHOBpemeHHOM
oTpaboTKe, MO3BOJsIOLIce CTaGMIM3UPOBaTh TONOBEIE OOBEMEl HOOBIYM pyd Ha 3Tale
TEXHHYECKOTo nepeBoopyxkeHus. Jlanee 3Ta BeNHUKHa, ONpeeNsiomas IpoH3BOJUTENBHOCT

PYIOHHKa, KOPPEKTHpyeTcs B COOTBETCTBHM C YCTaHOBJICHHBIMH HOTPEOHOCTAMH B

MaTepHaTbHOM CHIPHE.
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B cnyyae HCNONB30BaHHSA OJHOTHIIHBIX KOMILIEKCOB JOOBIMHOrO 00OpYAOBAaHUS B
npezaesnax pa3lMYHbIX TEXHOJNOTHYECKUX 30H JONYyCKaeTcs OKOHYaHHe OTpabOTKH MX 3amacos
B pa3iYHbIe NEPHOABbl BpPEMEHH. Toraa BO3HHUKAET HEOOXOAMMOCTb B IIOC/IEA0BATENBHOM
NPUBEACHHH BENMYHMHBl M3MEHSIOLErocs (GpOHTa OYMCTHOM BbIEMKH K TIOCTOSHHOIM
BEJINYMHE, COOTBETCTBYIOUIEH CTabMIBHBIM TONOBRIM o0BeMaM [J0OBIUM 6O TMepHoaM
peayiu3aly MPUHUMAEMBbIX TEXHONOTMYECKHX PEIIEHUH, YTO BO3MOXXHO TOJIBKO B pe3yibTare
HMHTAUMOHHOTO MOJETHPOBaHUA pa3BUTUs paGoT Ha DBM.

YcTaHOBNEHHE BEpXHETO INpefena OONacTH palMOHAIBHOTO HCMOJIb30BAHUS TOPHBIX
BO3MOJKHOCTE} pyJHMKa NpPOW3BOAWTCS B TOM Ciiyyae B 1ABa OTama. Ha TiepBOM - 1O
MIOJTYYEHHBIM IIAHOTPAMMaM TOMOBBIX 00BEMOB HOOBIYM OLEHHBAETCS MAaKCHMAJTbHOE
3HauUeHHE NPOM3BOAMTENBRHOCTH (Amax), Ha BTOpOM - B Npefenax MHTepBaja BO3MOXHBIX
3HayeHu# ( O + Amax) ¢ 3anaHHBIM maroM (Amax/ m) BBIIENAIOTCS HECKOIBKO (M) ypoBHel
NPOM3BOJMTENLHOCTH PyJHHMKA. 3aTeM IPOU3BONUTCS NPUBEAEHHUE (afanTalus) NjaHorpaMm
rogoBbIX 006BEMOB JOOBIMH K KaXAOMY H3 BBIIENCHHHIX YPOBHEH ¢  oOleHKo#M
IIPOJO/XUTENBHOCTH NepHoa cTabunpHOH no0BIuM (KOTOPBI He A0oikeH ObITh MeHee aTana
TEXHUYECKOTIO I1EPEBOOPYKEHNS).

AnanTanus NPOM3BOAMTCS C YYETOM CIEAYIOIUMX MEPONpPHATHH: pe3epBUpOBaHHE
MotHocTH (PpoHTa paboT) ¥ UX MOCheAyIolIee HCIIONb30BaHHE Ha yYacTKax IUIaHOTpaMM, He
obecneunBalomux TpebyeMoll MPOM3BOAUTENBHOCTH; NEpepacrpee/ieHHe PECYPCOB MEXIY
y4acTKaMH IIaXTHOTO 10JIs; KOPPEKTHPOBKA I'PaHULl TEXHOJIOTHYECKHUX 30H.

Takum oOpasoM ycraHaBnMBaeTcs MOCTOAHHBIH B TeuyeHHE 5Tala TEXHHYECKOTO
NIEPEBOOPYKEHHA TIOI3EMHEBIX TOPHBIX paboT Habop OBE (ppouT pabort), obycnaBmuBaromuii
BEPXHIOIO TIpaHully O0JACTH palHOHAIBHOIO HCHOJNB30BaHUS TOPHBIX BO3MOXKHOCTEH
pyAHMKA.

Huxasas rpaHnna o0nacT¥ palMOHAIBHOTO HCIONB30BAHUS TOPHBIX BO3MOMKHOCTEMH
ONPENENACTCS B COOTBETCTBHM C TpeOOBaHMAMH CTaOMJIBLHOCTH KadyecTBa J0OKLIBAEMOro
CBIPBA.

Benuunna koneGaHMi CpeaHero coaepxaHHs KOHTPOJHMPYEMOTO KOMIIOHEHTA B

LIAXTHOM PYAONIOTOKE ( &2,,) YCTAHABIUBAETCA CIIEAYIONIAM 06PasoM:

¢ 21"9 = i [ki(o 253i E + 94 2M31) Ny nj] (3.49)
i=1

rae:

) Zmp - JHCNIEPCHS KaueCTBa pyAbl B ofLemaxTHoM PYAOIIOTOKE,
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N- YHCIO TEXHOJIOTMYECKMX 30H, 3aMlachl KOTOPBIX HAaXOATCI a OJHOBPEMEHHOMH
OYHCTHOHN BBIEMKE;

Ki - nons noGeiun w3 i-off T3; & i - BHyTpH3aGoiiHas AMCIEPCHS KadyecTsa pynsl,
BBIIaBa€MOH OYHCTHBIMHU 3a60sMHU B i-0it T3;

Ei - xo30$uuHEHT, YUHTHIBAIOWKHA COOTHOIIEHHE IPOU3BOANUTENBLHOCTH OYHCTHBIX
3aboes B pa3nmuuHbiX T3 (Ei= A;jny / A} ngi, 31eck A - npousBoautenbhocts IBE ocHoBHOM
T3; Aj - npouspomutenshocts DBE j-oit T3; ny - 4ncno ofHOBpeMeHHO NeHCTBYIOLINX
OYHCTHEBIX 3a00eB B npejenax IBE i1-0i T3; ngy; - T0 e, B npeaenax IBE ocHoBHo#t T3);

) zmi - Mex3aboifHas qucnepcns kauecTBa A0oObIBaeMo# pyabl U3 i-oit T3;

Ny;i - uuciio 3BE B onHOBpeMeHHOM 0YHCTHOM BhIeMKe B npenenax i-oit T3.

Beenenne yka3aHHBIX BeIMYHH B (HOPMYNBI 1O OMpPEHENIEHHIO MOUIHOCTH PYAHHKA

n
(tuma A; = Z Nui Aj) N03BONSET YCTaHOBHTH €€, MCXOAS M3 YCIOBHH JOCTHIXKEHHs
i=1

HEOBXOIMMO# (3aIaHHOM, & iz ) CTAGHILHOCTH CPEIHErO KauecTBa NOGBIBACMON pyabl B
3aBHCHMOCTH OT TFOPHOTEOJIOTHYECKHX W TOPHOTEXHHYECKHX YCIOBHM, KaK CYMMY TOPHBIX
BO3MOXHOCTE# Bcex 3a60MHBIX PYAONIOTOKOB.

Takum 06pa3oM, MOIIHOCTb pyAHHKa, ofecreynBaionias Npy BbUIaye Ha MOBEPXHOCTH
pYIOHON Macchi €IUHBIM NOTOKOM CTaHIAPTHHIH YPOBEHb COLEPXKAHHS KOHTPOJHPYEMBIX
KOMIIOHEHTOB B CBSI3HM € Mocienylomeil nepepaGoTkoii Chipbsi, MOXeT ObITH ompeneieHa U3

BbIPDAXKCHHA:
A= ([(8 2niEi+ (5 i)/ (5 2] AT}, Vron, (3.50)

npH ycnoBuH k; = const B TeueHHe Bcero nepuona T

Ipu BrImaye Ha NMOBEPXHOCTh PYIHON Macchl HECKOJBKUMHM (1Ba M Gonee) MOTOKaMH
OMpENENAETCS BEHYHHA A, 10 KDKIOMY H3 HHX C NOCTEAYIOLHM CyMMHPOBAHHEM.

CooTBeTCTBYIOIIAaA  YCTAHOBNEHHOMY 3HAUEHHIO A . BeJMYHHA & 2,,,,, CpaBHHBa-
ercs ¢ & 2oan Ecnm & z.u,,<5 2 TO DACCMATPHBAEMbIA BApHAHT MPOH3BOACTBEHHOM
MOIIHOCTH pyAHHMKa obecreydBaeT HeoOXOAMMBIH YypOoBeHb CTaGMJIBHOCTH  KayecTBa
no6bIBaeMOl pyabl. MOIHOCTh PYAHHMKA, PH KOTOPOM ) Zm,, <8 2y, ABNSETCA
HWKHEH rpaHuMuell B psny uenecooOpasHeIX B paccMaTpHBacMOM  OTHOLIECHMH
MPOM3BOACTBEHHBIX MOIHOCTEH.

Cnenyer 0co60 OTMETHTb, YTO IUIA KAaXAOTO THNa MECTOPOXJICHHH 1O CTeleHH
NIPHPOJHOL U3MEHYMBOCTH KOHTPOIMPYEMEBIX KOMIIOHEHTOB, IPH ONMpPECIEHHOH TEXHONOIUH

H YpOBHE TEXHHYECKOMH BOOPYXXE€HHOCTH, CYHIECTBYET ONpEACNEHHads MHHHAMAJIbLHO
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uenecooOpasHasi NPOM3BOACTBEHHAs MOINHOCTh pPYAHHKA 0O YCJIOBHIO HEOOXOAMMOMH
(3amaHHOI) CTaOUNBHOCTH KayecTBa BblIaBaeMoiH pyasl.

2 .1 , 4TO Hanbolee YacTo BCTpEYaeTcs B NpPAaKTHKe

Ipu ycnosuu & 2mp s 0
IKCIUTyaTallul MECTOPOXJeHMH, HEOOXOAUMO YCTaHAaBNHBAaTh TAaKyH) MOUIHOCTb DYAHHKA,
[P KOTOPO# YAOBNETBOPSIOTCS 3aJaHHble CTaHAAPTHI OTKJIOHCHHMH KadecTBa BhIIABaEMOM
pYyZBl, HaMe4aTb H OLEHHBATh BO3MOXHBINA KOMIJIEKC MEPONPHATHH, 00€CIIEYHBAIOIIHUX ITO
ycoBHe. JIng A0CTHXeHMs 3alaHHBIX CTaHZAPTOB OTKJIOHCHHH KaueCTBa py/bl, BbLAABAEMOH
H3 WIAXThl €IUHBIM TNOTOKOM, HEOOXOMUMO NOCTATOYHO OONBIUOE YHCIIO ACHCTBYIOMIMX H
pe3epBHBIX OYHCTHBIX 3ab6oeB. Ilo3ToMy, Hapigy C 3KOHOMHYECKHM BBIMIDBILIEM Y
PYAONOArOTaBNMBAIOIIUX ¥ MepepabaThiBalOMUX NPEANPUATHMA, NOMKHBI paccMaTpUBaTHCA
KaK cama TEXHOJIOTHYecKas Lenecoo0pa3sHOCTh TAKOro paciuupenus ¢ppoHTa pabot, Tak U ero
IKOHOMHYECKHE TTOCIEACTBHA. DTO K€ OTHOCHUTCS K CIy4alo, KOrla HHXHsA rpaHuLa obnacTu
PaLMOHATBHOIO HCTIONB30BaHUA FOPHBIX BO3MOXHOCTEH, B CBA3M ¢ KpaiiHE HEpaBHOMEPHOI
CTENEHbIO MPHPOAHOM HU3MEHYMBOCTH COAEPXaHHS MONE3HBIX KOMIIOHEHTOB, OKa3bIBAeTCSA
BBILIE €€ BepxHe#t rpaHulIbl.

Taxkum o6pa30M, JNA BBEACHHSA B ONITMMH3ALHOHHBIC pacY€Thl OCHOBHBLIX NapaME€TpPOB
pYIHHKa yCTaHOBJIEHa HeOOXONHMOCThL U JaHa MeToauKa oOOCHOBaHMS IpaHHI, 06JacTH
paLOHALHOrO HCIHONB30BAHUS TOPHBIX BO3MOXHOCTEH, obecneuuBaiolliag cobioneHne

TpeGoBanuit cTaOMIBHOCTH 0OBEMHBIX H KaUeCTBEHHBIX NOKazaTeseil 100bIBAEMOI0 ChIPhS.

3.3.6. Onpenenexne ONTUMATBHON IPOH3BOACTBEHHON MOLIHOCTH PYAHHKA

CymeCTByeT ABa Hoaxona K OINTHUMH3ALMKM MOIMHOCTH TOPHOr0 NpEANPUATHA:
HHIWBHAYaNbHBIH, peAyCMaTPHBAIOLIMIA ONpeleNeHHe ONTUMATBHONH MPOU3BOAUTENBEHOCTH
OTHENbHO B3ATOrO OOBEKTa, W pEerHOHabHBIA, MpexycMarpuBaroummii BbIOOp MacmraboB
TIPEANPHATHS C Y4eToM OOECIeUeHHsl palHOHANIbHBEIX YCIOBUH OCBOECHHS MMHEpPabHO-
CBIPEEBBIX PECYPCOB COOTBETCTBYIOLIEro peruoHa. Ilpu 3tom cneayer y4yuTBIBATBH, 4TO
HauJIydlias 3KOHOMMKA HJIsS NMpeanpuarus c¢ Oonee MMPOKMX MO3HMLHMH MOXET UM He OBITH
ONTUMAJILHOH.

OnTuMajipHOE 3HAYEHHE HpOHSBOlICTBGHHOﬁ MOIMHOCTH OTACJIBLHO B34TOr0 PyYAHHKaA
onpenendaeTcsa Ha OCHOBaHNH CpaBHl/]TeHLHOﬁ 3KOHOMHYECKOH OIEHKH pasnHYHbIX BapHaHTOB
B npenenax ycra}{osnenuoﬁ obnacTu paunoOHAJIBHOTO HCIONB30BaHU TOPHBIX

BO3MOXKHOCTEH.
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ConocraBiieHHe TEXHWYECKH BO3MOXHBIX  BapHaHTOB M BEIGOp M3  HHX
HauBbIrOAHeMmero Gasupyercd Ha IOKas3aTeNsX CPaBHMTENbHOW  3KOHOMHYECKOMN
3¢ (eKTUBHOCTH, TOCTe 4Yero BHIOpaHHBI BapHaHT OLIEHMBAETCS Ha OCHOBE MOKasarelei
obuieit (abcomoTHol) sKOHOMHYECKOH 3dhexTHBHOCTH. HauBrirogHeHInui BapuaHT MOXET
OBITh MPHUHAT K pEajid3aliM, €CIM OH YHOBIETBOpSET TPeOOBAHHAM, NMPEAbSIBISEMBIM K
nokaszarensM oOied 3¢¢dexTuBHOCTH. B MpOTHBHOM Cilyyae cliefyeT NPEeANpUHSTH TOHCK
JOTIOJIHMTENBHEIX  BO3MOXHOCTEHl ee MOBbieHMs. [Ipy  HEBO3MOXHOCTH  MONHOTO
YIOBIIETBOpEHHs TpeboBaHuii Iokazatens oOuedl s¢dexTHBHOCTH cremyeT wiu BooOule
OTKa3aTbCsd OT CO3MaHHS OOBEKTa, HAM NPHHATH K OCYINECTBICHHIO HAMIYUIIANA U3
PACcCMOTPEHHBIX BAPHAHTOB ¢ COOTBETCTBYIOIIMM 000CHOBaHHEM NIPHHUMAEMOTO PEeLICHHS.

BrIGOp KpHTepusi OLEHKH 3KOHOMHYeCKOH 3()dEeKTHBHOCTH BapHaHTOB 3aBHCHUT OT
0cOGEHHOCTER KOHKpPETHOro O0bekTa MpPOeKTHPOBAHHMS, NPENONpPeaesiolHX CBOHCTBA
COOTBETCTBYIOLIEH ONTHMH3ANHMOHHOH 3ajayd. B 3aBHCHMOCTH OT 3TOro MoOryT OBITH
BBIOpaHBl WJIM CPaBHMTEJBHO IIPOCTHIE CTATHYECKHME KPHTEPMH, HIH OoJiee CIIOXHbIE -
JMHaAMHYECKHE.

Jlns pelileHus 3agad co €abo BBHIPaXCHHBIMHM JIUHAMHYECKHMH CBOMCTBAMHM MOXET
OBITh NpPUHSAT CTAaTHMYECKUH KPHUTEPHH IpHBEAEHHBIX 3aTpaT, pekoMeHayemblii Tunosoii
METONUKON OIpeleseHus SKOHOMHUECKOH 3((EKTHBHOCTH KANMTAIBHBIX BIOXEHHH. ITOT
KpPUTEpHH MOXeT INPUMEHATLCA TIPH PAacCMOTPEHMH BAPHUAHTOB, XapaKTEPHU3YIOLIUXCS
CPaBHHTENBHO HEMPOROKATENBHBIMHE CPOKaMH CTPOMTENLCTBA H OCBOEHHS MOLIHOCTH, a
TaKXe OTHOCHUTENIBHOIM CTabuNpHOCTEIO 00BEMOB, KauecTBa ¥ ceOECTOUMOCTH TPOAYKIHH HO
roJiaM 3KCILTyaTalHH.

Ilpn pemieHuH ONTHMM3ALHOHHON 3agaud B CTATHYECKOH MOCTAHOBKE B KaudecTBe
KPHUTEpUsl OLEHKH NPUHUMAETCH NO0Ka3aTelb CPaBHHUTENbHOH 3(GEKTHBHOCTH - MHHHMYM
IpUBEAEHHBIX 3aTpaT (FONOBBIX MM YAENBHBIX B pacyeTe Ha €JMHMIYY HPOHM3BOAMMOIA
MIPOXYKIHH):

3np = C + EnK — min, (3.51)

rae:

C - Tekymue M3IepKKM TNpousBojcTBa (cebecToumocTs A0OBIYM  pyIOBl MM
MPOM3BOCTBa KOHEYHOM MPOAYKLHK) , pyb/T;

K - nepBoHayanpHOE KaMHMTAIbHOE BIOXEHHE Ha CO3JaHHE IPOM3BOACTBEHHOH
MomHOCTH (6e3 MOBTOPHBIX 3aTPAaT Ha NOJUIepKaHHE BHIOBIBAIONIMX MOLIHOCTEH), pyb/ron

Wi py6/T;
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Ex - nopmaTuBHbli k03QQuUHEHT cpaBHMTENbHOH >(DGEKTHBHOCTH KalWTalbHbIX
BJIOKEHUH, py6/py6. B ron nmu l/rox.

Kosdpduument Ex, xapakTepu3syroluii BeMMUMHy HOpMaTHBHOH NMpUOLLTH, MOTyYaeMoit
c 1 py6. xanuraneHelx Biaoxenu# K, npunumaercs pasueiM 0,15. OH permameHTHpyeT
HapoOHOXO3AHCTBeHHble TpeboBaHUs K BednuuHe d3(dexTa TONBKO MONMOJHHTENBHBIX
KamMTaJIbHBIX BIIOXKEHHH, CBA3aHHBIX € peamusalueil Oonee KamHTalOeMKHX BapHaHTOB.
Taxue BapHaHTBI MOTYT CUHTaThCA 3GPEKTUBHBIMHU, €CIIH MPHPOCT KaUTANBHBIX BIIOXEHUH
Ha BennuuHy AK obecneunBaeT cHmxeHHe cebeCTOMMOCTH HE MeHee 4yeM Ha BenudnHy Ex
AK. KanuTajnbHble BJIOXKEHMS, CBA3aHHBIE C MPOCTHIM BOCHPOM3BOACTBOM, HOPMAaTHBHBIM
ko3 duumenToM Ex He pernameHTHpyroTcs.

Ecau  BapuaHTBl  pa3iM4alOTcAd  NPOJOIDKMTENIBHOCTBIO  CTPOMTENBCTBA  HIH
pacrpeNe/ICcHHEM KalHuTalbHBIX BJIOXKEHHMH 1O rofiaM CTPOHTENILCTBA, HEOOXOAMUMO yYecThb
BIMsHKME (axTopa BpeMeHH Ha 3Q(HEeKTMBHOCTh pacCMATPHBAEMbIX BApHAHTOB M 00ECIEYUTE
COM3MEPHMOCTb pa3HOBpeMEHHBIX 3aTpaT. C 3TOH LeNblo KanuTajlbHble BIOXEHHA Pa3HBIX
JIeT TNPUBOAATICH K €IANHOMY MOMEHTY OLEHKH, KOTOpbIH MOXeT ObITh IPHypOuUeH WIH K
Hayajly CTPOHTENbCTBA 00BEKTA, HIIM K IEPBOMY TOAY €ro HOpMaibHOM KCIUTyaTallu#.

Ecnmn xanutanbHble BioXeHMs OyAdymux JeT NPUBOAATCS K NpeMIUeCTBYIOWIEMY
MOMEHTY BpPEMEHH, HaNpUMEP, K Hayaly CTPOMUTENbCTBA 00BEKTa, TO KOIDQPHUIHEHT
MpUBEACHUS UMEET CNENYIOMUHA BH:

Be= L
(I1+Ew)'

rue:

E.n- HOpMatyB  ang  [IpuUBeNEHHs  pa3HOBpPEMEHHBIX  3arpar  (HOpMaTHB
JIUCKOHTHUPOBaHHUA);

t - IepuoJ; BpeMeHH NPUBE/IEHNUS], TOABL.

Onnaxo, B CIyuae NMpHBeAEHHS KAHTAIbHBIX BIOKEHHH K Hayaly CTPOMTENHCTBA, B
pacueTax He MOJIyyaT OTpPaXKeHHs BO3MOXKHBIE pasjHuYMsd BAapHaHTOB B CPOKaxX OCBOEHHSA
NIPOEKTHBIX NOKa3aTeNeH.

CnenyeT OTMETHTB, YTO NEPBOE CJlaraeMo€ NpHBeJEHHBIX 3aTpaT, Y4acTBYOlee B
dopMyne B HENMPUBEZEHHOM BHIE, OTpaXkaeT TeKyIMe H3ACPXKH NMPOH3BOJACTBA B IIEPBOM
rofy HOpMaJbHOM JKCIUTyaTaH OOBEKTOB.

Iloaromy Haubonee nenecooOpasHo NPUBOAMTHL Pa3HOBPEMEHHBIE KalHTalbHbIE
3aTpaThl K Hayaly HOPMalIbHOHM SKCIUlyaTalMH NpEANpHATHS, T.e. K IIEPBOMY TrOiy €ro

paGOTBI C 3aIpOEKTHPOBAHHBIMM I10Ka3aTeIAMH.
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B stoMm CJIyda€ KanUTalbHBIC BIOXCHHSA KaXAO0ro IMmpeAiieCTBYIOIICTO roja

HEPECYUTHIBAIOTCA € MOMOIIBIO K03 GHULIHEHTa, TPHOOPETAIOIETO CIEAYIOINi BUL:

Be=(1+ EHI‘I)‘
PacyeTs! rofOBBIX (MM YOENbHEIX) KAMTANBHBIX 3aTPaAT BBIOJIHAIOTCS 110 Gopmyne:
Kup =K (1 + Egn)™ + Ko (1 + Ey)? + . + K, (3.52)

Pexomennyemas  Tumoroii  MeTOAMKOH  BENHMHHA  HOpPMaTHBa  IIPUBEACHHS
(AMCKOHTHPOBaHHMs) pasHoBpeMeHHbIX 3aTpaT (E,,=0,08) npeacrasnsercs sBHO 3aBBILIEHHOM,
TIOCKOJIBKY HE COOTBETCTBYET TEMIIaM IIPUPOCTa MPOU3BOJUTENBHOCTH O6LLECTBEHHOTO TpyAa
Ha COBPEMEHHOM 3Tarle.

B cBfi3W ¢ 3THM B NPOEKTHBIX pacyeTax CleJyeT OPHEHTHPOBAThCS Ha BENHUMHY
HOopMaTHBa nuckoHTHpoBaHus 0,04 , pexomenayemyio HayuneiM coetom AH CCCP no
npobneme “OxoHoMuuecKad 3P (PEKTHBHOCTh OCHOBHBIX (OHJOB KallUTANbHBIX BIIOXXEHHH M
HOBOH TEXHHKH .

B tabu. 3.3 npuBoastcs 3HaueHUs ko3 duunenTos By U 0OpaTHbIX UM K03 PULMEHTOB
1/B¢ npn HOpMaTHBaX AMCKOHTHpOBaHHS, paBHbIX 0,08 u 0,04.

OO6s3aTeNbHBIM  YCJIOBHEM CPAaBHHTENBHOH JKOHOMMYECKOH OLECHKM BapHaHTOB,
pa3nHYaIoIKXCcsl 06beMaMH M CPOKaMH BBINTYCKa NPOAYKIIMH, SBISETCS HX NpeBapHTEIbHOE
BBIpaBHHBaHME [0 3TUM napaMerpaM. CONOCTaBUMOCTh BapHAHTOB C Pa3lH4HON NPOEKTHOMH
MOLIIHOCTRIO M 06beMaMH JOOBIMM IO rojaM paccMaTpHBAaEMOro MepHoda IOCTHraeTcs
IIOCPEICTBOM Yy4eTa KOMICHCHpYyoleH mo0bIuM, BhIpaBHHBawolueil o6beMbl n0OBIBaeMOR
PYZBI 10 BapHaHTaM 10 HEKOTOPOTO 3aJaHHOTO H OAMHAKOBOTO AJIs BCEX BApHAHTOB YPOBHA B
npoaykiuy. Ilpn BBINOJIHEHHMH COOTBETCTBYIOIIMX DAacyeTOB K MoOKa3aTeNsiM BapHaHTa ¢
MEHBIIUM 00BEMOM NPOM3BOACTBA MOAKIIOUAETC JOMOTHHTENbHBIH HCTOUHMK IIPOAYKIHH,

nonyqaeMoﬁ H3BHE 110 OTHOLICHHIO K HENOCPEACTBCHHO pacCMaTpHBaeMOMYy OGLCKT)’.
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Tabmia 3.3

YucneHHsle 3Ha4eHUs K03(hGHUIHEHTOB NPHBE/IEHNS TIPH Pa3INYHBIX HOPMATHBAX

JAHUCKOHTHPOBAHHA
Kos¢pduuneHTs! npuBeneHus
Tonbl Bi=(1 + Euy) ! A =1
B (1+Euw)"
Npy HOPMATHBE THUCKOHTUPOBAHHA IIpH HOPMATHBE JUCKOHTHPOBAHUA
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 0,9246
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 4,3157 2,1068 0,2317 0,4746

B GonpmmHCTBE cnydaeB TpeOyemblif 00beM KOMIEHCALMM OyIOeT COCTaBJIATh 4acTh
ITPOU3BOJICTBEHHOH MOLIHOCTH KOMIIEHCUpYIOWEro ofbkekta. B HEKOTOpBIX —Cllydasx
npoueaypa KOMIEHCAUU MOXKeT ObITh OCYLIECTBIEHA ITyTeM ITOAKIIOYEHUS TPOIYKIMH OBYX

WIH HECKOJBbKHX KOMIICHCUPYIOIINX UCTOYHHKOB.
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KomneHncupyioiite  MCTOUHMKM — HEZOCTAalOIIEH NPOAYKUHMH MOAKTIOHAIOTCH K
paccMaTpHBaeMbIM BapHaHTaM C 3aTpaTaMM, CBOHCTBEHHBIMM 3THM MCTOYHHKaM. B ciyuae
HCBO3MOXXHOCTH BbI60pa KOHKPETHOr0 HCTOYHHKA KOMINCHCAUUH H3 YHCIA Ilef]CTBY}OLLIHX B
pernoHe OOBEKTOB 3aTpaThl Ha NOJydYeHHE HENOCTaloIero obbeMa INMPOMYKIMH ClieayeT
MIPHHHUMATbL Ha YPOBHE BO3MOXHBIX 3aTpar Mo 0OBEKTaM, NpPelyCMOTPEHHBIM K CO3JaHHIO B
JaHHOM peruoHe I'eHcxeMOH pa3BUTHS OTpaciiu.

Ilpu HesicHocTH BHIOOpPa KOHKPETHOTO MCTOYHHMKA HENOCTAIOMEH MPOXYKLNH
KOMIIEHCHPYIOIIAE 3aTpaThl MOIYT INPUHHUMATbC Ha YPOBHE 3aMBIKAIOMIMX 3aTpar,
YCTaHOBJICHHBIX IUI COOTBETCTBYIOLIErO perioHa.

B nHeoOxomuMbIX ciydyasx B COCTaB KOMIIEHCHPYIOLIMX 3aTpaT HOJDKHBI BKIFOYATHCA
TPaHCHOPTHBIE PACXOAbl HA HEPEBO3KY HEAOCTAIOINX 0OBEMOB IIPOAYKLHH.

Ilpn ounenke cpaBHHTENbHOH 3((EKTHBHOCTH BapHAHTOB KpHUTEpHH NpPHBEXEHHBIX
3aTparT [0 BAPHAHTY ¢ MEHBIINM 006BbeMOM NMPOAYKLMH NPHOGPETAET ClIeNYIOLIMi BUA:

¢ Qi+ c(Q2-Qy) + Eu [K2-K-ke(Q2-Q1)], pyb., (3.53)

i (N

¢ - cebecTOUMOCTh CIANHHIIBI MNPOAYKLUHH no BapuaHTy, NoMIC)KALIEMY

KOMINeHcanuu, py6./t;

Q4 Q) - COOTBETCTBEHHO rofi0oBasi MPOH3BOAUTENBHOCTD [0 BapHaHTaM C MEHBIIUM H
6onpmiuM obbemMaMu mnpoussBonctBa (Passocte (Q:-Q;) xapakrtepusyeT romoBoil o6beMm
NPOAYKIHMH, HEOOXOAMMBIM [N KOMIEHCAlMH BapHaHTa C MEHBIIUM OOBEMOM
IPOU3BOJCTRA), T/TOA;

Ck M Ky- COOTBETCTBEHHO ceDECTOMMOCTD €QUHUUBI MPOAYKLUHH U  yIEIbHBIE
KalHTaNbHBIE BIIOXKECHHS Ha KOMIEHCHPYIOLIEM IIPEATIPUATHH, pyo./T;

K, n K; - kanutanbHble BIOXEHHS 10 pacCMaTpHBaeMbIM BapHaHTaM C MEHBIIAM U
Honb1IMM 06beMaMH IPON3BOJCTBA, PY6.

Ilpn ompeneneHnH ONTHManbHOM NPOM3BOAUTENBHOCTH OTAENBHO B3STOTO PyIHMKA
MOTYT BO3HMKHYTh TPYOHOCTH, CBS3aHHBIE C BBEIOOPOM KOMIIEHCHPYIOIIHX OOBEKTOB,
pacdeToM KOHKPETHOTO YPOBHS KOMIIEHCHPYIOUIMX 3aTpaT M uX jara. Ilpy 3tomM Her
JOCTAaTOYHBIX TrapaHTHH TOro, YTO BBIOpaHHBIH BapHAHT KOMIICHCALMH SBJISLETCS
nenecoobpa3sHbIM H3 BCEX BO3MOXKHBIX.

Ilpn cratuyeckolf MOCTaHOBKE ONTHMM3ALMOHHON 3afaul Npolexypa KOMIIEHCALHH
BeCbMa HecOBeplleHHa, MOCKONbKYy He obecrnedyHBaeT BO3MOXHOCTb KOHKDETHOTO YdYerTa,

KOrla U Ha Kakoi CpOK BO3HHKaET ﬂO’I‘pe6HOCTB B KOMIIEHCAllHH MO TOMY HWJIHA HHOMY
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BapuaHTy. B 4acTHOCTHM, nNpH cTaTH4YeckOM MNOAXOAE K peEHIeHHIO 3afadd  BooOlle
HEBO3MOXHO YYECTh TAKHE CHTYALIMH, KOra OIMH U3 BapHaHTOB JIaeT BHayaJie MEHbIIe, a B
nocienytoiem 6oblle NPOXYKIMHU, YeM BTOpoi. Takue cuTyanus, koraa BHayajue Tpebyer
KOMIIEHCAllMK ONMH BApHAHT, a 3aTEM BTOPOM, MOTYT HMETh MECTO NpU CPaBHEHHH BapuaHTa
OJHOBPEMEHHOTO BBOJA pyAHMKa Ha TOJIHYIO MOIJHOCTR C BapHaHTOM BBOJA €ro
HECKOJIbKMMH O4YepeasiMH.

B menoM H3NOXEHHBI CTaTHYECKHH METOA ONTHMH3AlMH HpPOU3BOACTBEHHOM
MOUIHOCTH DyIHHKAa SABJSETCA BECbMa YNPOIUEHHBIM U MOXET NPHUMEHATbCS TONBKO B
YACTHBIX CHIyYasX. XapakKT€pHU3YIOUIMXCS CpaBHHTEIbHO KOPOTKHMH CpOKaMH CO3OaHHA
00BbeKTa U OCBOEHUS IIPOCKTHBIX MMapaMe€TpOB, OAHOBPEMEHHOCTBIO KaIMTANTbHBIX BJIO)KCHHﬁ,
CTaOMIBHOCTBIO 3KCIUTyaTal[MOHHBIX 3aTpaT, a TaKXke MoKa3aTelieil IHOJHOTHI M KauyecTBa
HCIIONIb30BaHHUA HEOP.

OO60CHOBaHHOCTL BHIOOpA PAIMOHANBLHOTO 3HAYEHHS MPOU3BOJCTBEHHON MOIIHOCTH
TIPOEKTUPYEMOro 0OBEKTa 3aBUCHUT, BO-NEPBHIX, OT TOT0, HA OCHOBAaHUH KaKHX TpebOBaHMiA
OLECHHUBAETCs €10 BO3MOXKHaA 3(1)(1]CKTHBHOCTB. BO-BTOPBIX, OT TOI'0, HACKOJBKO 00BEKTHBHO
TIPUHSTBIA KPUTEPUil OLIEHKH OTpaXkaeT 3TH TpeOOBaHWA, a TaKXkKe YCIIOBHS CO3JAaHUsA M
¢byHKIIMOHUpOBaHUsS 00bekTa. UTo KacaeTcs KpUTepHs NMPHBENEHHBIX 3aTpaT, TO OH JANEKO
He B IIOJIHOH Mepe OTpa)kaeT HAPOAHOXO3AUCTBeHHYIO 3G¢EKTUBHOCTH HHBECTHLIMOHHBIX
MEPONPUATHH, TOCKONbKY XapakTepu3yeT JHllb OAHY CTOPOHY MX OCYLIECTBJICHMS -
PECYPCOEMKOCTb.

Pexomennyemblii  TumoBo#t MeTommkoii H  COOTBETCTBYIOIUHMM  OTpAaclieBBHIMH
HHCTPYKUHSAMH IIOOXOA K OIICHKE 3(1)(1)CKTHBHOCTH MPOECKTHBIX pemelmﬁ HE€ OTpaxacr
0c0OEHHOCTH €O3AaHUs H (YHKIMOHMPOBaHMA ropHoro npeanpusatus. [Ipu cymectBylomeit
TPAKTOBKE ME€TOJla OLUEHKH HC Y4YMTBIBACTCS IMOJHOTA MCMOJIb30BAHHUA HEIApP, Ka4€CTBO H
LEHHOCTh TOJNYYaeMOH NpPOJNYKIHH, HEOOXOAMMOCTH NEPHOAHYECKOTO BOCHPOM3BOJICTBA
BBIOBIBAIOLIAX MOMIHOCTEH, a TaKKe BBICOKAA IOUHAMMYHOCTD TEXHHKO-IKOHOMHYECKHX
noxasa’reneifl, CBOMCTBEHHAas 0OBEKTaM rOpHOTO IIPON3BOACTBA.

Ilpy cODOCTaBJIEHHH TPOEKTHBIX BAPHAaHTOB, XapaKTEPU3YIOIMXCS  BHICOKOH
JUHAMHYHOCTBIO  TEXHHKO-DKOHHMMHYECKMX  TOKasareled, JIOJKHbI — NPUMEHSTBCA
JMHaMHYeCKUE METOAB!I OLEHKH 3(¢EKTHBHOCTH H COOTBETCTBYIOUIME HM HMHTErpalbHbe
KPHTEPHUH. DTH METOIbl DPEKOMEHJYEeTCS MPUMEHATh APH 3HAYMTENBHBIX pasiHyuaX B
JUHAMAKE KaMMTaIbHBIX M OKCIUTyaTaUHOHHBIX 3aTpaT MO BapHaHTaM, MpPH CpaBHEHHH

BapUaHTOB C HEOAMHAKOBOM OYECPCAHOCTHIO CTPOUTENLCTBA, pa3ﬂox7| NPOACTIKUTCIBHOCTBIO



65
CTPOMTENLCTBA M OCBOEGHHA MPOEKTHBIX MNOKazaTeseH, pasNM4YHON MNOCnenoBaTeIbHOCTRIO
BBOJIa B 3KCILIyaTalHIO y4aCTKOB Pa3HOKAYeCTBEHHbBIX Py H T.J.

B oTiMuMe oT cTaTHYECKNX KPHUTEPHEB, PaCUET KOTOPHIX NPHYPOUEH K ONpEICIICHHOMY
rofy, MHTErpaibHble KPHTEPHH NpeAyCMaTpHBalOT OLEHKY 3()(EeKTHBHOCTH BapHAHTOB
NPUMEHUTENLHO K  JOCTATOMHO  IVIMTENBHOMY IEpHOAY HMX  OCYIUECTBAEHUA U
pacCUMTHIBAIOTCA HApacCTAlOIIMM HTOTOM IO BCEM rojaM 3Toro nepuoaa. CTpykrypa
KpUTEpPHUS TO3BOJISET Y4YeCTh IO KaXXAOMY H3 CpaBHMBAacMBIX BapHaHTOB BCE OXXKHAAEMbIe
M3MEHEHUS TEXHHUKO-J)KOHOMHYECKHX [OKa3aTeJled BO BpPEMEHM, BKJOYas JIAWHAMHKY
00beMOB JOOBIYH pYAb], KAIIUHTAIBHbIX H 3KCIUTyaTallHOHHBIX 3aTpat, NpHObLIH.

B xaxxaoMm roxy paccMaTpHBaeéMOro nepuoaa KanuTaIbHBIE BIOXKEHHS OTPaXaroTcs B
X neictuTeNibHOM Buae. IToaToMy BO u3bexaHue MOBTOPHOro cueTa ceGECTOMMOCTh B
HHTETpAIbHBIX KpHUTEpHAX JOO/KHA TMPHHUMATHBCS 332 BLIYETOM  aMOPTHU3alMOHHBIX
OTUYHCJICHHH.

WHTerpansHpie KpHUTEpHH MOTYT NPHMEHATBCS B JBYX MOIUQHKALMSIX - B BHIC
Kputepus 3¢dekta u kputepus 3atpat. Haubonee yHuBepcanbHBIM SABISETCS HHTETpaIbHbIH
Kpurepuii 3¢ dekTa, KOTOpbIH NMO3BONAET BCECTOPOHHE OLICHHBATh BAPHAHTHI, B TOM YHCJIE H
pasInyaloIrecs HEHHOCTBIO M Ka4eCTBOM NPOJYKLIMH.

WHrerpansueiii Kputepuit addekta paccunteiBaetcs no popmynam:

0

3T = Y [H,-(K‘+C‘-A‘)]%—)max, (3.54)
=1

HIIA

T o 1

O = > (nt+At-K()E—>max, (3.55)
=1

rae:

Lle - neHHOCTh NPOAYKLHH, IPOU3BOAMMOI B t-OM rofy nepuoja oucHkH T (B oNTOBBIX
LEHAX C Y4eTOM CKHAOK M HaabaBok 3a KayecTso), pyod.;
K, . kanuransHble BlIOXEHHS B t-0M rOxy, pyo.;
C, - ronoBsie 3aTpathl No ceGeCTOMMOCTH B t- OM roay, pyo.;
A\ - aMOpTH3aLHOHHBIE OTYHUC/IEHHA Ha PEHOBALIHIO B t-OM roay, pyb.;
I, - npuOBLIL, NONyYaeMas B t-oM roay, pyo.;
Pt - ko3¢ HuHeHT pa3HOBpeMeHHBIX 3aTparT U 3¢ deKToB.
Kak cnenyer us ¢opmynsi (3.55), nunrerpanstsiit a¢pdexr npexncrapnger coboit cymmy

HpHsLU’I[/I U aMOPTH3alHOHHBIX OTYHCJICHHH Ha PE€HOBALMIO 32 BBIYCTOM KallHTAIBHBIX
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Bnoxenudt 3a mepuoa ouenku T. K Hacrosmemy BpeMeHH 0OOCHOBaHBI AMHaAMHUECKUE
METO[bl, NpeAyCMAaTPUBAIOILME YYET HKOHOMMUYECKHX IOCIEJACTBUH, CBS3aHHBIX C
Pa3NUYUAMH B HAIbHEHIUEM HCNOJB30BAHMU M KPyrooGopoTe B HapOAHOM XO3AHCTBE OBYX
BHJIOB NPHTOKA CPEJCTB - MPHOLUIH W amopTi3aluy. ONHAaKo HAa JaHHOM 3Tane, yYMThIBas
CIIOXXHOCTh NPaKTHYECKOH peay3alli¥ TOro MeTrola B MONHOM o0beMe, wenecoobpasHo
OrpaHHYHThCS HCIIOJB30BAHHEM €r0 YIPOLIEHHOH HHTEPIIPETAlMH, M3TI0KEHHOH BEIILE.

B Tex cnmyuasx, Korga BapHaHThl HECYIIECTBEHHO pa3/MyaloTCsi 110 KayecTBY M
LIEHHOCTH MPOAYKUMH, @ TaKXKe IoKa3aTensM I[OJIHOTHl HCIOJb30BAHMA HeOp, HX
CpaBHHMTENbHAs SKOHOMHMYECKas OLEHKa MOXeT OCYLIECTBIATECS [0 HMHTErpaabHOMY
KPMTEPHIO 3aTpaT, KOTOPhIH paccyuThIBaeTes O hopmyrne:

2 1
3M = > (Ki+Ci-A) — - max, (3.56)
t=1 ﬂ t

IIpn muHaMH4YeckoM Moxxoje oneHka 3(pGheKTHBHOCTH BAPHAHTOB HENOCPENCTBEHHO
3aBHCHT OT JUTHTENLHOCTH MPHHATOTO MEpHOAA ydyeTa 3aTpaTr W pe3ynsTaToB. Ilpu BEIGOpe
CJIMLIKOM KOPOTKOrO MEepHOJa He YyHaercs OOGBEKTHBHO OLEHHTh TOT 3bdexT, pann
NOJIyYeHUs. KOTOpOro cosjaercs npeanpustue. [locne nocrixeHns 06BEKTOM NPOEKTHOrO
yPOBHA TEXHHKO-3KOHOMHYECKMX MNOKa3aTenell Bce GONBLIYIO POJIb B COCTaBE KPHTEpHA
oueHkM Oyzmer wHrpath 3GdexT, HaKalIHBaeMblii € KaKABIM HOCIEXYIOLMM TOROM
HOpManbHOM 3KkcmTyarauuy. [loaToMy, yeM NpoXoJDKUTENbHEE NEPUOR ONEHKH, TeM Gonee
3¢ heKTUBHBIM MpencTaBisieTcs paccMaTpuBaeMblil BapuaHT. OIHAKO 3TO ellle HE O3HayaeT,
4TO MEPHOJ OLIEHKH JOKEH OXBaThIBATh BECh CPOK HaKOIUIEHHA 3¢ ¢deKTa BIJIOTH 10 NOJHOM
otpaboTkH MecToposxaeHus. [Ipn BbIGOpEe uUpe3MepHO MPOAOKMTENBHOTO MEpPHOJA pe3Ko
CHHIKAETCA JOCTOBEPHOCTh UCXOAHBIX JAaHHBIX OLIEHKH U €€ Pe3ybTaTOB.

B obmem ciyyae npoAomKHUTENIBHOCTH IIEpHOZA OLEHKH JOJDKHA BBHIOMPAThCH C TEM
pacuyeToM, 4Tobbl rapaHTHpOBaTh BhIABJICHHE 3(Q(EKTHBHOCTH BapHaHTa NPH COXPAHEHHH
JOCTaTOYHOM JOCTOBEPHOCTH IPOFHO3a AMHAMHMKHM 3aTpaT W 3(PdextoB. IlepHon oueHku
JOJKEeH BKJIIOYaTh HOPMATHBHBIE CPOKHM CTPOMTENbCTBAa 00beKTa M OCBOEHHS NPOEKTHBIX
noKasateneil, a TaKKe OTPE3OK BPEMEHHM HOpPMAnbHOM 3Kcmnyarauuu (KaK mnpasMno, 10
MOMEHTA OCYLLECTBIIEHHS! IEPBOTO LIHK/1a BOCIPOU3BOACTBA MOIIHOCTH). B 3aBMCHMOCTH OT
MacinTaboB NpOEKTHPYeMOro OOBEKTa MPOJOIKHTENBHOCTh MEpHOJa OHEHKHM JOIDKHA
BBIOMpaThca B mpemenax 12-15 net, a ans Hanmbonee KpyHHBIX OOBEKTOB C JJIMTE/IBHBIMH

CpOKaMH cO3JaHus - 10 20 ner.
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JMTeNnbHOCTh TEpHOJAa OUEHKH JODKHA TPUHMMATBECH JUIS BCeX CPaBHMBaeMBIX
BApHAHTOB, MIOCKONbKY B IIPOTHBHOM CJIy4ae OHH CT@HOBSTCA HECONOCTABUMBIMH [0 3TOMY
TPU3HAKY.
Ilpu nuHamMuyeckoM mnoxaxoze k oueHke 3¢dexTuBHOCTH Haubonee lenecoobpasHo
IPUBOJMTH Pa3sHOBPEMEHHBIE 3aTpaThl U 3G dEKTH K MEPBOMY Iofly KalHTaJILHBIX BIOXKEHHH
Ha co3faHHe 0oObekTa. B CBS3M ¢ 3THM COOTBETCTBYIOIME IKOHOMHYECKHE I10Ka3aTesH

KaXxaoro MnocJeayrouero roxaa J0JIKHBI OBITE NpUBCACHbI K Havyally CTPOMTEJNIbCTBA C

1
NOMOILBIO K03 dHIHEHTa By = (I—E—)' ,3Ha4YeHHs KOTOPOro NpHHAMAaloTCs o Tabn. 3.4.
+E.
i

B coOTBETCTBHH C OOIIMMH NPHHLMNAMYU CPaBHHUTENbHON OUEHKH 3¢ deKTHBHOCTH
paccMaTpHBaeMble BapHaHTBI AOJDKHBI OBITH TaKKe NMPUBEAEHBl K COMOCTABUMOMY BHAY IO
ob6beMaM NMpOU3BOACTBA. [IpH AHHAMHYECKOM MOAXOJE BHIpaBHMBaHHE 06BbEMOB NMPOLYKUHH
N0 CpaBHUBAacMBIM BapHaHTaM OCYIIECTBASETCS MyTeM TOAKJIIOYEHHS HENOCTAIOMMX
0OBEMOB M 3aTpaT Ha MX MOJyYEeHHE B K)KIOM t-OM rofly eprHoia OLEHKH.

Kanuransusle BrnokeHus K, , skciutyataunonHsle pacxoabl C; , peHOBaLHOHHBIE
npuUTOKH A H npubeuis I1; Mo BapHaHTaM pacCUMTHIBAETCH C YYETOM COOTBETCTBYIOUIMX
HoKa3zarenei 110 KOMIEHCHPYIOLIUM HCTOYHUKAM.

Ilpn npuBeNeHUH BapHaHTOB B CONOCTABMMBIA BHI KalMTalbHbIE BIOXKEHUS
PacCYMTBIBAIOTCA:

Ktl = (Ke+ AK!) _l-_ 4 pysa (357)
B

rae:

K - KkanuTansHbple BIOXEHMS 10 pacCMaTPUBAaEMOMY BAapHaHTY B {-OM rofy nepuoza
OlLIEHKH, pYO0.;

AK, - xanuTanbHble 3aTpaTel HA KOMICHCHPYIOUIEM 0OBEKTE B t-OM romy (BBOAATCH €
Y4ETOM CpeHEOTpacieBoro yiara), pyo.;

B 1 - ko3 dunmenT ydera GpakTopoB BpeMeHHM ISl KATMTANILHBIX 3aTpar.

3KcnﬂyaTauHOHHble pacxonbl:
C'=(Ci+ o AQ) — , py6., (3.58)
Bt

rae.

C, - 3KCIUTyaTalMOHHEBIE PACXOABI 10 paccMaTpUBaeMOMY BapHaHTY B t-OM rofy, py6.;
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Cii - cebeCTOMMOCTb NOOBIYM Ha KOMIEHCHpYIolleM 00bEKTE B t-OM rofy, pyo/T;

AQ, - 06beM KOMIIEHCHPYIOIIEH MPOIYKIMH B t-OM rofy, T.

AMOpTHBaHHOHHIﬂe OTYHCJICHHUA HA peHOBauH}O:
A=A+ 20AQ) —— | py6., (3.59)
B
rae.
A,- NPHTOK aMOPTH3ALUMOHHBIX OTYMCHEHHMH, HAa PEHOBALMIO MO PACCMATPHBAEMOMY
BapHaHTy a t-oM roay, pyo,;
Ay - y}leﬂbl‘"ﬂe aMOpTH3auHOHHblC OTUYHCIIEHUA HaA peHOBauH!O Ha KOMHeHCpr}OmCM

obnekre B t-oM roay, pyo/T.

CTOMMOCTB TOAOBOTO BBIIIYCKa NIPOAYKHHNN:

1
B xe

]—['::(U,Qz + uk AQl) > py6’ (360)

rIe:
II, Lk - cOOTBETCTBEHHO ONTOBHIE LI€HB! NPOAYKIMH (C YIETOM CKMIOK M HaabGaBoK 3a
Ka4ecTBO) pacCMaTpPUBAEMOr0 NPENNPUATHS B KOMIIGHCHpyIowero o6bekra, pyo/T;

Q. - 06beM IIPOU3BOACTBA N0 pacCMaTPHBAEMOMY BapHaHTY B t-OM rogy, T.

T'onopas npubbinb:

1

=1 - Clo= [(Qi+ 1 AQL) - (Ci+ ¢ AQ) , py6., 3.61)
B

A

I'= [(@Qu- C) + (W - ) AQ, ] —1——, py6., (3.62)

B xt

Ilpn npoexkTHpOBaHHUH PEKOHCTPYKLHMH HIH TEXHHYECKOTO MEPEBOOPYKEHHS TOPHOro
NpEINpHUsTHS BHIOOP ONTHMAILHOR IIPOM3BOACTBEHHON MOLIHOCTH UMEET CBOH OCOOEHHOCTH
B 3aBHCHMOCTH OT TeX lieJiei, KOTOphble MpeCIeAylOT COOTBETCTBYIOLIHE MeponpusTHi. Bo
MHOTHX CJIy4yasX PEKOHCTPYKIHMs TOPHOro NpeANpUATHS MpecleayeT cpasy HECKOJbKO LeleH,
OJZlHa U3 KOTOPHIX SBJISIETCS OCHOBHOIA, a OCTaIbHbIC JOCTUTAIOTCS MOMYTHO.

Conmepxawasics B  TunoBod  MeTonMKke peKOMEHJAlUMs, COTJIAaCHO  KOTOpO#

B(IJQ)GKTHBHOCTB PEKOHCTPYKIIMH JOJDKHA OIPEACNATBCA NYTEM CONOCTaBJICHHA noxasaresucu
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PEKOHCTpYHpyeMOro o6beKTa ¢ nokasatensiMu o6bheKTa-HOBOCTPONKY, MPaBOMEPHA TONBKO B
TOM Clly4ae, KOIZia LieJIbI0 PEKOHCTPYKLIHH SBIIETCS YBenuyeHHe 06beMOB IPOU3BOJICTRA.

OO6BexkTHBHAA OLEHKa 3 )eKTUBHOCTH PEKOHCTPYKIMH CTAHOBUTCS BO3MOXKHOM TOJNBKO
OpH AMHAMHYECKOH MOCTAHOBKE 3a1add, MOCKOJIBKY YCJIOBHS NMPOM3BOJCTBA H TEXHHKO-
KOHOMHYECKHE IIOKa3aTe/li pPyIHUKA B XOJ€ NPOBEACHHS PEKOHCTPYKLUHH H MOCIeAYIomEen
IKCTLTyaTallH H3MEHSIOTCA.

Ilpu sTOM mANs cpaBHUBaEMBIX BAPHAHTOB PEKOHCTPYKUMH OOBLIYHO XapaKTepHBbI
pa3iuyMs B JAMHAMHMKE TEXHHKO-3KOHOMHYECKHX MOKa3aTelle#, CPOKax OCYLIECTBJIEHHS H
TeMIaX OCBOCHUS HPOEKTHBIX NOKa3aTelleH.

B Tex cmyyasx, KOrZa OCHOBHOH UeNbIO SBJAETCS HapalluBaHME OOBEMOB
NpOM3BOJICTBA, Ipolenypa Bbibopa HauGonee 3(PGHEKTHBHOrO BapMaHTa pPEKOHCTPYKIHH
cBomuTcs K (OPMHPOBaHHIO M CpPABHHUTENbHOH O9KOHOMHMYECKOH OLGHKEe HEeCKOJBKHX
TEXHHYECKH BO3MOXHBIX BapMaHTOB, OTJIHYAIOIUMXCA BEJMYHHOH TPOH3BOACTBEHHOM
MOIHOCTH nocie pexoHcTpykuuu. o kaxaoMy U3 BapHaHTOB PacCYHUTBHIBAIOTCSA NMOTpeGHbIE
KalUTAIBHBIE BIOXEHHA, ONPEHENAIOTCS CPOKH HMX OCYLIECTBJIEHHs, OGOCHOBBHIBAETCH
JuHAMHKa 3aTpaTr u 3(ddexToB B npemenax nepuoia oueHkd. Hampoirogmeiiimee 3HaueHue
IIPOH3BOJICTBEHHOM MOILIHOCTH COOTBETCTBYET MAaKCHMAJIbHOH BEJIMYHHE CYMMapHOIo
IMCKOHTHPOBaHHOTO 3((deKTa, JOCTUraeMoro 3a NEPUOA OLICHKH.

ITponomxuTeNbHOCTD MEPHOZAa CPABHHTENBHOM OLIEHKHM BapHAaHTOB JOMXKHA BKIIIOHYATh
CPOKH DPEKOHCTPYKLUHMH H OCBOEHHA NPOEKTHBIX INOKasartesei, a Taioke NepHoj] BpeMEHH
1oclie OCBOEHHS, JOCTaTOYHBIH Mg Toro, 4TtoObl Ha 3((EeKTHBHOCTH KamMTaNbHbIX
BJIOXKEHHI CMOTJIO CKa3bIBaTbCS BIMSHHE YXKE OCBOCHHBIX mokasateneif. Kak mnpasuno,
clefilyeT OpUEHTHPOBATLCS Ha OOLIYI0 NMPONOIKUTENBHOCTE TIepHOa OLeHKH nopsaka 10-15
JIeT.

PaccmaTpuBaeMble BapMaHTBl JOMXKHB! OLITh I[IPEJBAPUTENBHO NPHBEACHBI K
CONOCTaBHMOMY BHMIY B COOTBETCTBHMM C H3JIOXKEHHBIMHM Bblllle OOIIMMH MPHUHIUIIAMH
KOMIIEHCAIHH.

B HeoOxopuMbIX cilyuasX B KpHUTEpHUAX OUEHKHM JOJDKEH YYHTBIBaTbCs YEpO OT
CHIDKEHMs. OOBEMOB INPOM3BOJCTBA B MEPHOJ MpPOBEINCHHS DPEKOHCTPYKUMH. Takodl yder
HeOOXOAWMM IpH CYLIECTBEHHBIX pa3NIMYMsX CpPaBHUBAE€MbIX BapHAHTOB IO JaHHOMY
MPHU3HAKY.

B pame cnoydaeB OCHOBHOM LIENBI0 PEKOHCTPYKLHM SBIAETCH NPEIOTBpaLIeHUE

IIPOrpeCCHpYIONICro yXyaAleHHsS SKOHOMHYCCKHX nokaszaresnei ,ueﬁc*rsyromero pyaHHKa,
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BBI3BAHHOrO “CTapeHHEM’ €ro TEXHOJIOIMYeCKOi CXxeMbl H BOSHUKHOBEHHMEM HUCIIPOTIOPLHI
MEXZy 3BEeHbIMH.

CretyeT c4uTaTh OIIMOOUHEIM NPEACTABNEHUE O TOM, YTO PEKOHCTPYKLHUA 06A3aTeNBEHO
JI0JKHA 00eCIIeYUTh yayullleHHe SKOHOMUYECKHX MoKasareleil 1o CPaBHEHHUIO ¢ YPOBHEM 0
€€ IIPOBE/ICHHS.

D¢ ¢eKTHBHOCTE PEKOHCTPYKLHMH ClledyeT OLEHHBATH HE TIPOCTHIM CpaBHEHHEM
SKOHOMHUYECKHX ToOKaszaTeJeli [0 M nocie ee OCYLIECTBJICHHA, a CONOCTaBJIEHHEM
IMHAMHYECKUX pANOB [IOKa3areneil (3a JOCTaTOYHO JUIMTENbHBIA Ilepuoa) B ciydae
IIPOBEZIEHKA PEKOHCTPYKIIMHK U [P OTKa3e OT Hee.

Ba30oBbIM BapyaHTOM MpH pelIeHHH BONPOCA O LENeCO0OPa3HOCTH PEKOHCTPYKLUH H
BoIOOpe ee Haubonee 3¢ ¢EKTUBHOrO BapHaHTa SBISETCS IPOAOIDKEHHE 3KCILUTyaTauuu
NpedNpUATHS B HeU3MeHHOM Buae. dopMupoBanne 6a30BOro BapuaHTa CBOIMTCS K IPOrHO3Y
JMHAMHMKH TEXHHKO-3KOHOMHUYECKHX TMOKa3arejJed NpeanpusaTHs B cllydyae OTKasa OT €ro
peKoHCTpYKUMH. ONTHMAalbHBINA BapHAHT PEKOHCTPYKIMH BHIOMpaeTCs Ha OCHOBE NMONApHOro
cpaBHeHMs C 0a30BBIM BApHAHTOM KaXIOTO M3 BO3MOXXHBIX BapHAHTOB, pa3iMYaIOIIUXCS
BEJIMYMHON KamUTalbHBIX BJIOXEHHUH, CpPOKaMM HX OCYIIECTBIEHHS M XapaKTepoMm
pacIipejielieHuss BO BpeMEHH, AMHAMHUKOH 3KCINTyaTaMOHHBIX 3aTpaT M aMOPTH3aLMOHHBIX
IOPHTOKOB, a Tak)Xe 3Ha4YeHUSMH IIPOU3BOACTBEHHOH MOLIHOCTH.

Bompoc o Bribope palMoHaNBHOMH MPOH3BOACTBEHHOH MOLIHOCTH PEKOHCTPYHPYEMOTO
o0BeEKTa, HE3ABHCUMO OT LieJeid HameyaeMOH PEKOHCTPYKLHH, OCTAeTCS HEOThEMJIEMO
COCTaBHOM YacThlO KOMILIEKCHOH ONTHMHM3aLMOHHON 3afaud, CBS3aHHOH ¢ 000CHOBaHHEM
Hanbosee 3pPeKTHBHOro BapHaHTa peKOHCTPYKLMH.

Ouenka cpaBHHTeNbHOH 3()(eKTHBHOCTH BapHaHTOB DEKOHCTPYKLHH, B TOM HHCIE
HMeolIell  LEnbl0  NpPENOoTBpallleHHe  YXYNIIGHHS  3KOHOMHYECKMX  Ioxaszarenei,
OCYILECTBAAETCH HAa OCHOBE TPUBEIEHHBIX Bblllle HHTErpaNbHLIX KpuTepueB (3.54) unu
(3.56).

B cooTBeTcTBUM C COBpEMEHHBIMH TpeGOBAHMSAMH MpPH IPOEKTHPOBAHMM TOPHBIX
MPEANPUATHH TOJKHB! YUATBIBATHCS BO3MOXHBIE 3KOJIOTHUECKHE MOCTENCTBHA, CBSI3aHHEIE C
peanu3anueil NPOEKTHRIX pelleHuH. Yiuep6, HaHOCUMBIH OKpYXarolIel cpefie U HapOIHOMY
XO3AHCTBY TIPH CO3[0aHHM M IOCTeylolleM (GYHKIIMOHHPOBAaHHH IIOJ3EMHOIO pY/IHHKA,
CBA3aH B OCHOBHOM C OTYYXXOEHHEM MPOJYKTHBHBIX 3eMeNb A  pa3MeLIeHHS
NPOH3BOJICTBEHHBIX M JIPYTHX OOBEKTOB, a TaKKe C HapylIeHMEM 3€MHOH NMOBEPXHOCTH B

pe3ynbTaTe BEACHHS FOPHBIX paboT.
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INpu o6ocHOBaHMH ONTEMaNBHON NMPOH3BOACTBEHHON MOIUHOCTH PYIHHKA KaXIbIA M3
paccMaTpHBacMBIX BApUAHTOB NOJDKEH ObITh NPOAHATH3UPOBAH HE TONBKO ¢ 5KOHOMHYECKOH,
HO M C OKOJOTHYEeCKOH TOYKH 3peHUs.  BapuaHTsl, pasnuyarouecs Maciurabamu
BO3MOXHOTO ymepba, HE MOryT HENMOCPEACTBEHHO CpPaBHMBATHCH MO SKOHOMHYECKHM
KDHTEPUSIM M JOJDKHBI OBITh INpeNBAPUTENBHO TPHUBEIEHbl K COMOCTaBHMOMY BHMAY IO
9KOJIOTHYECKHM mpu3HakaM. C 5TOH LeNbi0 B CTPYKTYype KpPHTEpHS OLEHKH Hapsay ¢
NpsMBIMH  3aTpaTaMH [0 peanu3ally MNpPOEKTHBIX peIleHHH IOIDKHBI OBITb YUTEHBl U
JOIOJIHUTEJIbHbIE 3aTparThbl, CBA3aHHBIC C NpenynpexIACHUEM, YCTpaHeHlieM HJINH
KOMIICHCallMeH BO3MOXHOTO 3KOJIOTHYECKOro yuiepba.

B cooTBeTcTBHHM ¢ TpeOGOBaHMSIMH IEHCTBYIOLIETO 3aKOHOAATENbCTBA NPH CO3JaHHH
MIPOMBIILIEHHEIX 0GBEKTOB ODKEH OBITH B NMONHOM oObeMe Bo3MelleH yiuep6, cBa3aHHbIH ¢
OTYYXIECHHEM H HapyLNICHHEM CENbCKOXO3AHCTBEHHBIX 3€MENb M JIPYrHX NPHPOAHBIX
pecypcoB. DTOT yulepd M3MepsieTcd KalUTATbHBIMM M 3KCIJIyaTalliOHHBIMH 3aTpaTaMH,
HOTpe6HbIMH AJiss OCBOCHHA HOBBIX 3CMCJIb B3aMCH BI;IGI:IBa}OH.IHX, H onpeaciiacTcs B
COOTBETCTBHH C HOPMAaTHBaMH CTOHMMOCTH lra 3€MJIH, JHPDEKTHBHO YCTaHOBJICHHBIMH U
Pa3IMYHBIX PaliOHOB CTPAHBI.

B o61eM ciydae ¢ yBelnHueHHEM NPOU3BOANTENHFHOCTH OA3EMHOTO PYIHHKA yAeNbHAas
BEJIMYMHA KOMIIEHCAUHH 3a OTYYXAEHHEe TeppHTOpHHM (B pacyeTe Ha €AHHHIY AOOBIUM)
CYIECTBEHHO CHIKACTCSA, 4YTO B H3BECTHOM CTENCHH CTUMYIHMpyeT BbIGOp Ooubllero
3HAYCHHS NIPOM3BOJCTBEHHOH MOLIHOCTH.

BrmoueHne B pacyeThl 1O CPaBHHTENbHOH OLIEHKE BO3MOXHBIX 3KOJNOTMYECKHX
HNOCNEACTBHH peafM3alMH INPOSKTHHIX pELIEHHH B pANe CIyd4aeB MOXET H3MEHHTh
npexacrasieHne 06 ux 3¢¢eKTHBHOCTH M MpeNoNnpeleuTh BEIGOp BapHaHTOB, XOTd H Gonee
JIOPOTHX, HO 3aTO MeEHee SKOJOrHYeCKH ONAacHbIX. B uacTHOCTH, mpH ydere yuepoa,
CBSI3aHHOTO € HapyLIEHHeM 36MHO# TOBEPXHOCTH, MOXKET OKa3aThCsl Lieecoo0pasHbIM OTIaTh
NPEANIOUYTEHHE MCHEE IIPOM3BOAUTEILHBIM U CPABHUTEINIBHO JOPOrUM BapHaHTaM pa3pa60T|<u,
IpelycMaTPHBAIOIIMM 3aKJIaJKy BHIpabOTaHHOTO NPOCTPAHCTERA.

OKkoHOMHYECKasd 1ieN1ecoo0pasHOCTh NPUPOJOOXpPaHHBIX  3aTpaT HWIH  BhIGopa
PECYPCOEMKHX TIPOCKTHBIX peUIEHHﬁ onpenensercss U3 yciloBHsdA, YTO JOTIOJTHUTCJIBHBIC
3aTpaTsl He JIOJDKHBI TIPEBBINIATh BEIWUHHEI IpefooTBpaiuaemMoro yuep6a. [Ipu paBHBIX M
6IM3KMX 3HAYCHHUAX KPUTEPHAIBHOH OLICHKH NpeANOYTEHHE, KaK NpPaBHIO, HOJDKHO ObITh
OTZAaHO BapHaHTY, XapaKTePU3YIOLIEMyCs MeHbLUEH BETHUHHOMN 3KONOTHYECKOro yiiep6a.

B CcOOTBETCTBHH C COBpEMEHHBLIMH IpelCTaBICHUSMH, PACCMOTpPEHHas INpoLexypa

HHIAMBUAYQTHHOM ONTHMH3AUMH NPOU3BOJCTBEHHOH MOIHOCTH DYIHMKAa HE rapaHTHpYeT
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BbIOOp JEHCTBUTENBHO HAHYYIIEro pelieHHs. YCTaHOBJICHHAs TaKHM CMOCOOOM BelHYMHA
NPOM3BOACTBEHHON MOLIHOCTH pYyIJHHKA, Kak INpaBuno, He OyleT coBmajaTh ¢ TeM
3HaueHHEM, KOTOpPOE OTBeyaeT YCJIOBHAM Haubonee pauoHaIbHOrO ¢(GyHKUHOHHPOBAHHA
HEKOTOPOH COBOKYNMHOCTH pyJHHKOB. OOBEKTHBHO OLEHHTH CTENEeHb ONTHMAaJIBHOCTH
napaMeTpoB NPOEKTHPYEMOro 06beKTa MOXHO JIMIIL Ha OCHOBE MX pPacCMOTPEHHs B paMKax
COOTBETCTBYIOLIEH COBOKYNMHOCTH OOBHEKTOB aHANOTHYHOTO Ha3HAYECHMSI.

OnTrMM3alKsg POM3BOACTBEHHOH MOIIHOCTH PYAHMKA AO/DKHA OCYIUECTBISATHCS C
YyUeTOM €ro MecTa M pOJiH B CHCTEME OCBOEHHS MHHEPAlbHO-CHIPEEBBIX pPECYPCOB
onpeJeNeHHON TEppPUTOpPUHM (TOPHO-NPOMBILIEHHOTO pernoHa). PeruoHansHbIM MOAXOX
obecneunBaeT BO3MOXHOCTb PacCMOTPEHHs NPOEKTHPYEMOTO NMpEANpPHATHS M BBIOOpa ero
napamMeTpoB B yBA3KE € JCHCTBYIOIMMH 0OBEKTaMH H TEMH, KOTOPBIE MOTYT ObITH CO3/1aHBI B
JIaHHOM peruoHe B OyzyiieM. 3To Mo3BOJISET YYHUTHIBATh, C OXHOH CTOPOHBI, TpeOOBaHHUS MO
pallHOHATLHOMY OCBOEHMIO HENp COOTBETCTBYIOLUEH TEPPUTOPHH, C JAPYroil CTOPOHBI, -
TpeboBanuss 1o Haubonee wuenecooGpasHoMy pacmpenenieHuio H - 3ddexTHBHOMY
UCTIONb30BAaHHUIO B MacliTabe perMoHa BCeX BHIAOB PECYPCOB, 3aA€HCTOBaHHBIX B Ipolecce
ocBoeHHs. OCHOBO# 1A peleHUH ONTUMU3ALMOHHBIX 33a8a4 B TaKOH MOCTAHOBKE SBIISIIOTCA
OTpaciIeBblC H PErHOHATbHBIE CXEMBI Pa3BUTHS H pa3MellieHUs MPOU3BOJICTBA.

Bonpoc o panvonansHOM paclpenesieHMH OOBEMOB IPOM3BOJCTBA B IIpejenax
HEKOTOPOH YCIOBHO 3aMKHYTOH COBOKYNHOCTH OOBEKTOB 0OLUEero ¢yHKHHOHAILHOTO
Ha3Ha4YeHMs BO3HHMKAET B 3a/la4ax pa3IMyHOrO HEPApXHYeCKOTO YPOBHSI.

Hanbonee mupokass nocTaHoBKa COOTBETCTBYIOUIEH ONTUMH3ALMOHHON 3a/IauH MMEET
MECTO IpH pa3pabOTKe NEPCHEKTHBHBIX CXEM pPa3BHTHA M pa3MeLUEeHHs IpeAnpHATHH
OTpacid M KpPYNHBIX MpPOH3BOACTBEHHBIX OOBeNMHEHHH. B 3THX chnyyasx 3amaga
YCTAaHOBJIEHHs PalMOHAJIBHBIX IPOM3BOJCTBEHHBIX MOLIHOCTEH NMpeanpusTHii pewlaeTcs B
obieM KOHTEKCTE ONTHMH3ALMOHHBIX INpoOieM H CBOAUTCA K OOOCHOBAHHIO TaKOro
pacnpeaenenns 06xeMoB JOOBIYH MeXIy 0ObEKTaMH, NPH KOTOPOM 3a/laHHasi OTpeOHOCTD B
TPOAYKLHMH YAOBIETBOPAETCA HAWIydlnMM crocoboM, T. e. npu Haubonee 3ddexTHBHOM
HCIIONb30BaHMHU BBIAENIEHHBIX PECYpcOB. Takoro posa ONnTUMH3ALMOHHEIE 331auy PElIaloTCs
¢ mnomomsio OBM mo craHpapTHBIM < porpaMMaM  CHMIIEKC-MeToJia  JHHEeHHOro
IpOrpaMMHpOBaHMs.

[Tpu npoeKTHPOBaHHH KPYITHOTO NPENPHATHS, 0ObeUHSIOIETO HECKONBKO PYAHHKOB,
BO3HHKAET 3aJa4ya ONpEE/IEHHs] ONMTUMaIbHON NPOU3BOACTBEHHOH MOLIHOCTH KaXAOTO H3
o6nekToB. [lpolenypa pelieHHs ONTHMH3ALMOHHOM 3a1auy TpelycMaTPUBAET pa3paboTKy Mo

Ka)XIOMY H3 OOBEKTOB HECKOJIBKMX ajbTEPHATHBHBIX BApHaHTOB (LIAXTOBAPHAHTOB) €ro
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CO371aHUsl M pa3BUTHS B TEYEHHE TNPHUHATOrO0 Nepuoda OueHKH. JInd Kaxaoro obnexta
KOJIN4YECTBO H XapaKTeEp BApHAHTOB OIIpenCIATCA Hpe}]BapPlTEJIBHbIMH HHXKEHEPHBIMH
€OOOpaXKEeHNAMHM TEXHHYECKOH OCYIECTBUMOCTH M uenecoobpasHoctH. [lo kakmoMmy u3
UIaXTOBAPHAHTOB PAaCCUUTHIBAIOTCS OCHOBHBIE TEXHHKO-IKOHOMHYECKME MOKa3aTelM 3a
TIEPUO]l OLCHKH, IPOJOJDKHTENILHOCTE KOTOPOTO He A0JDKHA NpeBbIlIath 20 JeT.

CdopMupoBaHHbIE IO K&KAOMY PYIAHHKY BapHaHTBI, KaK MpaBuJo, OyAyT pasiHyarbes
HE TONBKO MacmiTabamu A0OBIYM, HO U 00BEMaMH NMOTPEOHBIX KANMTANBHBIX BIIOXKEHHIA,
CpOKaMHM HMX OCYIIECTBJIEHHS H XapaKTe€poM pacnpeacineHus BO BpPEMEHH, YPOBHEM H
JIWHAMMKOM 3KCIUTyaTAallMOHHBIX 3aTpaT, aMOPTH3aLMOHHBIX OTYMCIICHHH, a B KOHEYHOM
c4eTe - CyMMapHO#H BeIMunHOM 3 dekTa, KOTOphIil MOXKET ObITh NONYYEH 3a IEPUOJ| OLEHKH.
K maneHelimeMy paccMOTpeHHIO NMPHUHHUMAIOTCS HE TOJNBKO JIYYIIHE MO KAXIAOMY PYAHHKY
BapHaHTBl, a Bce OTOOpaHHblE BapHaHTBl HE3aBUCUMO OT MX [peJBapHTEJILHON
HHIUBUAYAIBHON OLIEHKH.

Onmmmauuouﬂay{ J3KOHOMHKO-MaTeéMaTu4yeCcKkads MOACIb BbIpaXKacTCa cnenylomeﬁ

neneBoit GyHKIuen:
n T -t

m
3unr=3,, 2%, e, [ L Qijt - (Kijt + Cijt - Aijt) ] xij (1+Eua) — max,  (3.63)

rae:

DPUHT - CyMMapHBIH JMCKOHTHPOBAHHBIH >(dEKT, AOCTHraeMplii B LEIOM MO
npeanpusTHio 3a nepnon ouexku (T, ner), pyb.;

m - YHCTIO PYyJHHKOB, BXOJSMINX B COCTAB NPENNPHATHS;

n - YUCJIO BapHAHTOB CO3/1aHUS DYIHUKOB,

i - HHZICKC pynHHKa;

j - MHOEKC BapHaHTa CO3/]aHUs PyAHHKa,

t - HHJEKC roja;

L1 - onToBas LeHa MPOAYKLHH i-TO pyNHHKA, py6/T;

Qijt - 06beM nPOU3BOACTBA Ha i-OM pyIHUKE 110 j-OMY BapHaHTY B t-OM roay, T;

Kijt - xanuTaneHble BIOXEHHS Ha CO3JAHME i-TO PYJHHKA [0 j-OMY BapHaHTY B t-OM
roxy, pyo.;

Cijt - sKcnIyaTauMOHHBIE 3aTPaThl Ha i-OM PYJHHMKA [0 j-OMY BapHaHTY B t-OM rojy,
py6.;

Aijt - IpUTOK aMOPTHU3aMOHHBIX OTYHCIICHHI HA PEHOBAUMIO Ha i-OM PYIHHKE 110 j- MY

BapHaHTy B t-OM roxy, pyo.;
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Xij - anbTepHATHBHBIH KOIQuIHEHT, npruHuMatoLidit 3HaveHHs | wmu 0 (1 - ecnu Ha
i-OM pyIHHKe NpHHUMAETC j-bIii BapHaHT; () - ec/IM BapUaHT HE IPHHHMAETCS).
OnTuMH3alMOHHAY 3a/iaya pelaeTcs Npy coOMOACHHHN CIEAYIOMUX TpeboBaHMI:
obveM MPOXU3BOACTBA B LEJIOM O MPECANPUATHAM AOJDKEH OBITH HE MEHBLIE 3a1aHHOT O

ypoBHa Qt :

m n

I, ZQit xij> Qt, (3.64)

o0 00beM KanUTaJIbHBIX BJIOXEHHI Ha CO3/laHHe NPEANPHATHSI HE NOIKEH

MpEBbILIATh BblAeneHHOro numuTa Kt :
m n

Zi=l ZF}( jt xij <Kt, (3.65)

OnTuMH3alMOHHAs MOJENb  MO3BONAET BBIOMpPaTh  pallMOHANBHBIE  3HAYCHHS
NPOM3BOJCTBEHHOH MOIIHOCTH OTHENbHBIX OOBEKTOB HE C TOYKHM 3PEHHUA JOCTHXEHHS
HaWIy4UIMX HMHAMBHIyalbHbIX NOKa3aTeled, a ¢ no3uuui obecneyeHdus ONTHMAIBHBIX
YCJIOBUH CO31aHHs M PA3BUTHS BCEr0 NpEANPHITHAL.

Ilpn pemenuu 3amayy B pacCMOTPEHHOH NOCTaHOBKE OTMANacT HEOOXOAMMOCTH B
NpPENBAPUTENBLHOM [IPHBEAEHMH BapHaHTOB K CONOCTABHMOMY BHAY. OTH TpeboBaHuS
aBTOMAaTHYECKH PpEalIM3ylOTC B MPOLIECCE CaMOro peElUEHHs, NMPHYEM B KaXAOM clyyae
BapHaHTbl KOMIEHCUPYIOTCS HAHBEITOJHEHILIEM 00pa3oM.

ITpy npoexTHpOBaHHH PYAHHMKA, CO3aBAEMOro M03Xe APYTHX PYAHMKOB NpeanpHATHSA
(o6penuHEHHs) WIH AAHHOTO PErHOHA, BONPOC O BbIOOpe ONTHMAaJIbHOH MPOM3BOACTBEHHOM
MOLIHOCTH HOBOro 00BbEKTa TakxKe JOJDKEH PEellaThCs C YYETOM TO# pojiiM, KOTOpYIO OH byner
UrpaTh B 001LEM NpoLiecce YAOBIETBOPEH s NOTPeOHOCTH HAPOJHOTO XO3HCTBA B MOJIE3HOM
UCKOIIaeMOM. B CBS3M C 3TUM HaMBBIrOAHEHINAs BeJIMYMHA NPOM3BOJCTBEHHOH MOLIHOCTH
CO3/1aBAEMOTO pYJHHMKA JIOJDKHA OTBEYaTh YCIOBUSM ONTHMAIBGHOIO (PYHKIIHOHHPOBAHHA
BCEH COBOKYNHOCTH PYAHHKOB.

Bo3MoxHbIe BAPHAHTHI CO3AHUS HOBOTO PyAHHKA NODKHBI ObITH NPOAHAH3NPOBAHBI B
paMKax ONTHMH3allMOHHOH MOJENH COBMECTHO ¢ (aKTHYCCKM JOCTHTHYTBIMH M
NEPCIEKTUBHLIMM  1apaMETpaMi  pa3BUTHA paHee CO3JAHHBIX OOBEKTOB OOBEIMHCHHSA
(peruona).

ITockoneky BBOA B 3KCILUIyaTalUIO0 HOBOIO NPOM3BOACTBEHHOrO 00BEKTa HEH3OEXKHO
OTpaXaeTcs Ha CIOXHBIIEHCH CHUTyaUdH M TIEPCMIEKTHBAX pa3BUTHA DPETHOHA, MOXET
0Ka3aThCA LenecooOpasHbIM PacCMOTPETh CBA3AHHBIE C 3THM BO3MOXKHEIE H3MEHEHHS B yTAX
JajbHeHmIeH IKCIUTyaTallMl KaXI0TO U3 PaHee CO3JJaHHBIX 0OBbEKTOB UM, O KpaiiHeil Mepe,

HEKOTOPBIX U3 HHX. B 3TOM ciiyuae B ONTHMH3aUMOHHBIX pacyeTax, HAPALY C BO3MOXHBIMU
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BapHaHTaMHM CO3JaHHsA HOBOTO pyIHHKA, AOKHBI Y4acTBOBaTb M BCE abTEPHATHBHbIE
BapHaHTBl Pa3BUTHA yxe NeHCTBYIOIUNX PYIHUKOB.

OnTHMHU3aLHOHHBIE PAcUeThl BHIMONHAIOTCS C NOMOIIBIO MPHBEICHHON BBIIE MOJETH
(3.63). B pesynprare Takoro pacyeTa He TONBKO OMNpEAENSeTcs ONTHMAaIbHas
ITPOH3BOJCTBCHHA MOILHOCTH BHOBb CO3/]JaBa€MOr0 pPYJIHMKA, HO W OCYIICCTBIAETCA BHIOOp
Hanbonee nenecooOpasHbIX MyTeil JaNbHEHIIET0 pa3sBHTHS KaXAOro M3 OOBEKTOB, a TaKxKe

Bceil ux COBOKYITHOCTH.

3.4. BckpbiTHE H MTOATOTOBKA MeCTOPOXKICHHH

TIpoekTpoBaHue BCKPHITHS ¥ TIOJTOTOBKH PYAHBIX 3ajiexeil CIeNyeT OCyLUECTBISTH B
COOTBETCTBHH ¢ HOPMAaTHBHBIMH TpeOoBaHHsIMH, NMpuBeneHHbIME B Hactosmmx HTII (rnaea
4.8).

B ycnoBusX mNpHOpHTETa TEXHHHYECKOrO MEPEBOOPYXKEHHS M  PEKOHCTPYKIHH
HOPEANIPUATHI Iepel HOBBIM CTPOMTENICTBOM, OOHMM H3 OCHOBHBIX HanpaBleHHH
COBEpIICHCTBOBaHHA ION3€MHON pa3pabOTKH KpPYTONANAIOIIMX M HAKJIOHHBIX 3ajiexe

CJIeAyeT CUMTaTh UX IO3TAINHOE i

BCKpBITHE U pa3paboTKy. [lo3TanHoe BCKpHITHE JOJKHO
npelycMaTpuBaTh  MPOXOAKY M 0oDOpyHOBaHME  OCHOBHBIX  PYIJONOABEMHBIX H
BCIIOMOTaTeJbHBIX CTBOJIOB M KAallHTAIHHBIX BBIPabOTOK CO CpOKOM ciyXObl, paBHbIM 2-3
3TallaM MM BCEMY CpPOKY OSKCIIyaTalMH MecTopoxneHns. C Henpio mpeAoTBpalleHHs
HNEPHOJIMUECKUX KOPEHHBIX PEKOHCTPYKUHH PYAHHKOB ¥ CB3aHHBIX C HMMM OonblIMX
KaIlUTAJIbHBIX BJIOXEHHH MPONYCKHAs CrOCOOHOCTh OCHOBHBIX BCKpBIBAIOILMX BBIPAaGOTOK
JOMXHAa WMETh pe3epBbl, IMO3BONAIOLIME MNO3TAlHO HApallMBaTh IMPOH3BOACTBEHHYIO
MOIIHOCTDb PYAHUKA (11AXThI).

VcraHoBIEHHE MPOAOIKATENFHOCTH KaXIOrO W3 STaloB BCKPHITUS M pa3paboTkH
MECTOPOX/IEHHS, a , 3HAUUT, ¥ BEJIMYHHBI KaX/Oro 1ara BCKPBITHSA, JOJDKHO NPOH3BOIUTECA
C YYETOM IpPOTHO3HBIX JAHHBIX O CPOKAaX IPOBEACHHS CIEAYIOIIETO 3Tana TEXHHUYECKOTro
IIEPEBOOPYKEHHs! NIOA3EMHBIX TOPHBIX paboT (loka NpPUMEHAEMbIE TEXHHYECKHE CPEACTBA H
TEXHOJIOTMM HE CTaHYT CHEPXHBAIOMM (AaKTOPOM YIy4INEHHs MM INpedOTBpalleHHs
YXYIWEHHs TeXHHKO-3KOHOMHYECKHX MokasaTeseit 9KCIUTyaTalui MECTOPOXKACHHUA).

IMpy npoexTHpOBaHH# MO3TAIHOIO BCKPHITHA M TIOATOTOBKH PYAHBIX MECTOPOXIACHHH C
HENBbI0 YCOBEPIICHCTBOBAaHHUS M YNPOLIEHHS CXEM BCKPBITHA U TNOATOTOBKH, yMEHBIUCHHSA

o0beMa H CTOMMOCTH MpOBEACHHA TOPHO-KANMTAJNLHBIX KaMEPHBIX H TPaHCIOPTHBIX

Bblpa60TOK, COKpalllCHHE  BCKpPBITMA M TNOANOTOBKH, CYWICCTBEHHOr0 CHHXECHHSA
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IKCIUIyaTalHOHHBIX pacxonoB M Oosnee 3(0(eKTHBHOrO HCHONB30BAHHA IOA3EMHOIO
TPAaHCNOpTa, WIAXTHOTO TOAbEMA M Jp., CNCAYET OPHEHTUPOBATBHCS HA NpPUMEHEHHE
KOHUEHTPALHOHHBIX TOPU30HTOB C YBENHUYEHHBIM [1aroM BcKpbITHS. [lepcnekTHBHO
ysenuuenne g0 1000-1600 M riyOMHBI 3aN0KeHHS MEPBOrO OTKATOYHOTO FOPH30OHTA IpU
BCKPBITHH ITy0O0KO 3ajieralolux pyaHbix Tea 1 4o 200-300 M - mara nocnexyrolux 3Tanos
BCKPBITHS.

[Ipu BhIGOpE palMOHANBHEIX CXEM BCKPHITHSA PYAHBIX MECTOPOXAEHHH HeoOXOIMMO
M3bICKUBaTh Haubolee COBepUIEHHBIE CmocoObl M CpelcTBa  TPAHCHOPTHPOBAHHS
obopynoBaHus, Niojel, MaTepHaJIOB H APYTHX IPY30B B PyAHHK M 0OpaTHO, BO3MOXXHOCTH
co3nanus yciaoBudl Ans 9¢QeKTHBHOrO HCMONB30BaHH OOOPYNOBAHHUS, MEPONPHUATHS MO
CHIDKEHHMIO YIENbHOro o0bheMa rOpHO-MpoXoayeckux pabot, Haubonee uenecoobpasHble
CX€MBI [IEpEMEILIEHNS Pybl H3 OUHCTHBIX 3a00eB ¢ yyeToM GOpMHUPOBAHHS e KayeCTBEHHBIX
XapaKTEepHCTHK M IOTOYHOCTH TMpollecca, 3(¢eKTHBHBIE CXeMbl NPOBETPHBAHMA NpPH
pacTyiieil NpoTsSIKEHHOCTH TOpHBIX BIPAGOTOK, MOBBLIUEHHON TeMMeparype, 3anbileHHOCTH
¥ 3ara3oBaHHOCTH PYJHHYHOTO BO3[1yXa, BO3MOXHOCTb CO3JaHHs Haubosee 6e30macHbIX
yCIIOBUH BelleHHs FOPHBIX paboT.

*) Ion 3TanoM BCKPBITHSA H pa3pabOTKH MECTOPOXIEHHS TOHMMAETCH NEPHOJ BPEMEHH,
B TEYEHHE KOTOPOrO OCYMIECTBISETCS pa3paboTka 4YacTH 3amacoB NIAXTHOTO MMOJS Ha
riy6uHy, COOTBETCTBYIOLLYIO LIATY BCKPBITHS.

B cBs3u ¢ TeM, YTO BCKPHITHE BEPTHKaIbHBIMH CTBOJIaMH OCTAETCS NpeobiiafaroluuM
cnocofoM BCKPHITHS PYIHBIX MECTOPOXICHHMH, NPU OCBOCHHM 3aiexeil, 3ajeraromux Ha
rmybuse  go  500-600 M, Haubonee uenecooOpazHO INPUMEHEHHE  BEPTHKAIBLHOTO
pPyIONOIBEMHOIO CTBOJIAa B COYETAHHH C HAK/IOHHBIM MIM CIHPAILHBIM CHE3[O0M, a IPH
fonpmux ray6uHax - B COYETAHHH C IPY30BBIM BEPTHKAIBHBIM CTBOJOM, 060DYIOBaHHBIM
kabenb-KpaHOM JuUld CllycKa CaMOXOJHOTO M KPYNMHOraGapHTHOrO  CTalHOHapHOro
obopynoBanus 6e3 pasbopku.

B onpeneneHHBIX YCIOBHAX K KOHKPETHOCTIOCOOHBIM MOXHO OTHECTH CXEMbl BCKPHITHS
BEPTHKAIbHbIME CKUMOBBIMH CTBOJIAMM M C TIPUMEHEHMEM KOHBEHMEPHOTO TPaHCHOpPTa IO
HaKJIIOHHOMY CTBOJYy No oboratutenbHoil ¢abpuku. DddexkTHBHOCTL mMOCHEHHEN CXEMBI
MOBBIIAETCA MpPH OZHOBPEMEHHOM MCIIONb30BaHUM KOHBEHEPHOro CTBONIA B KadeCTBE
BCIIOMOTATeNbHOM BbIpaGOTKH JUIS MepeIBHKEHUS CAMOXOAHbBIX MAIIIHH.,

C noMolbi0 HaKJIOHHBIX KOHBEHEPHBIX CTBONOB Haubonee LenecoobpasHO BCKPHIBaTh
HECKOJIBKO 3KCIUTyaTaMOHHBIX TOPU3OHTOB IIPH NeEpenycKe pyabl B APOOHIBHYIO YCTAHOBKY

Ha HHXHEM TIOpHU30OHTC H Jajie€ Ha KOHBCﬁep. Hcnonb3oBanve B HAaKJIOHHBIX CTBOJIAX
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cyuTaercs LenecoobpasHeM mnpu iybuHe H0 300 M M 3HAYHTENBHOM PACCTOSIHHH
TPaHCIOPTHPOBAaHUs Ha THEBHOM OBEPXHOCTH.

CxeMa BCKpBITHS M IIOATOTOBKH WIAXTHONO NOJS AO/DKHEI OBITH 10 BO3MOXXHOCTH
npocteiMi. OHH AODKHBI COOTBETCTBOBATh THHOPasMepaM MPHHHMAEMbIX K SKCILTyaTallHH
CPENCTB, MEXaHM3MOB M 000pyIoBaHMs Ha CTagusiX BBINMYCKa, AOCTaBKH, NOTPYy3KH,
TPaHCIOPTHPOBAHHS, MeXaHM4eckoro JApoOJIeHHs W BblJaY¥ pyIdbl Ha ITOBEPXHOCTb.
[Tapamerpsl - cedeHHe, yron HakioHa, riiybuHa (IPOTAXKEHHOCTb) OCHOBHBIX BCKPBIBAIOLIMX
BBIpabOTOK JOJIXKHBI IPHHMMAThCA U3 pacyeTa obecneyerHus OECpensITCTBEHHOrO ABH)KEHHS
10 HMM TPaHCHOPTHBIX M PYIOBBIIAYHBIX CpeAcTB. Ha CThHIKaX OTHENBHBIX TNPOIIECCOB
J00b1YH HEOOXOAMMO MMETh JOCTaTOYHblE aKKyMYIHPYIOIHE €MKOCTH, 00yCIoBIUBalOIHE
HENPEPEIBHOCTE (PUTMUYHOCTE) paGOTHI pyIHHKA.

CeueHHUsl NOATOTOBUTENBHBIX BbIPAOOTOK JOJDKHBI MPUHUMATBCS HCXOAS M3 YCIIOBHSA
obecneyeHns Oosee NONHOM 3arpy3ky 060pYIOBaHUA C YUETOM YCTOMUYHMBOCTH PYI H MOPOL,
BO3MOXHOCTEMN KPEIUIEHHUS, MOLIIHOCTH PYIHBIX 3alleXeH.

[TpoexTupyemas cxema BCKPHITHS [OJDKHa MpefyCMaTpHBaTh TEXHOJOTHYECKHE
pelieHus, MoBbIlaroIMe cTabmIbHOCTE KadecTBa oObiBaeMoli pybl. I1pu BasnoBoii BbleMke
PyX HEOOXOMHMMO IIPelyCMOTPETh MEPONIPHATHS IO UX BHYTPUPYAHUYHOMY YCpeIHEHHIO, PH
CETIEKTUBHOMN BBIEMKE - 10 BHYTPHCOPTOBOMY YCPEAHEHHIO.

CnenyeT y4uThIBaTh, 4TO GONBINOH IIAr BCKPHITHS NONOXKHUTENLHO CKa3blBAacTCd Ha
BO3MOXHOCTH YIpaBJeHHS KadeCTBOM BBIIaBaeMON DyZbl, TaK KakK MO3BOJSET yBENIUYHBATh
YHCIIO OJHOBpPEMEHHO pa3pabaTbiBaeMEBIX 3Taxeil INpH HepaBHOMEPHOM paclipese/ICHHH
KaueCTBEHHBIX XapaKTEPHCTHK MO MaJeHHI0. 3HadMTeNnbHas W3MEHUHWBOCTH PacnpesiesieHHs
KauyeCTBEHHBIX XapaKTEPHUCTHK IO MPOCTHPaHHIO TpeOyeT CTPOMTENBCTBA JOHONIHMTEIBHBIX
CTBOJIOB B CBSI3H C H3MEHEHHEM BBLAAYH PYIBI M YCJIOXHEHHEM NPOBETPHBAHHUSA GONBLIOTO
¢$ponTa ropusix pabor.

IMpoexTrpoBanye BblAauk HECKOJBKHX COPTOB PYABI NpeAoNpeenseT HeoOX0IMMOCTh
CTelHaIbHOro paccMoTpeHus. OINMH CKHIOBOM MOXbEM BBIJAET, KaK NpaBHJO, OJHH-ABA
COpTa pyAbl, TO3TOMY IIPH BbLAAYE JBYX HJIM HECKOJBKHX COPTOB PyJHOH Macchl TpeOyloTcs
OTZEeNbHbIE CKUIIOBbIE NONBEMBI, YTO YBEIMYHBAET 3aTpaThl Ha BCKPBITHE, MM JIBYX-
TpEXpYKaBHble GYHKEpa, YTO YCIOXHAET KOHCTPYKLUHIO OKOJOCTBOJBHOTO ABOpa. KieteBble
NOABEMBI, HCIOJIb3yeMbIE TIPH BbiZlaue MHOTOCOPTHBIX Py, HMEIOT OrpaHHYCHHYIO n Gonee
HHM3KYyl0, O CPaBHEHHIO CO CKHIOBBIMH MOXbEMaMH, NPOU3BOMHTEILHOCTE M TpebyloT
CTPOHTEJILCTBA HECKOJILKUX CTBOJIOB JIaXke Ha pyJHHKaX cpeJHero maciraba, ocoGeHHO NpH

3HaYyMTENbHON TIiIyOGHHEe pa3paboTKH. TeM He MeHee, IS BBIIAYH MHOTOCOPTHBIX DYA
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Les1eco00pa3Ho NPUMEHATD KIIETEBbIE MOALEMBI, HCIIONb3yeMbIE BMECTE C OoNbLIErpy3HBIMH
BarOHETKaMH IIpH TOJTHON MeXaHU3alluy UX 00MeHa B KIeTH.
ITpoekToM OO/KHO ObITh OOOCHOBAaHO pallMOHANBHOE YHCJIO PYJONOTOKOB M

OonpeaeneHa YeTKad crieqianu3aiuui MaxTHBIX CTBOJIOB 110 Ha3HAUEHUTO.

3.5. 'opHOKanNTaJbHbIE padoThI

3.5.1. O6mme nonoxenus

IlpoekTupoBaHHe MOA3EMHBIX TOPHBIX BBIPAOOTOK BEAETCA B COOTBETCTBHH C
Tpebosanusmu rnassl CHull 11-94-80 “TlogzeMuble ropssle BeipaboTku”, “ExuHBIX npaBun
Oe3omacHOCTH TpH  pa3pabdOTKe pyIHBIX, HEPYAHBIX M POCCBINHBIX MECTOPOXKICHHH
noaseMHbIM cniocodom”, “Enunbix npaBun 6e3onacHOCTH NMpH B3pbIBHBEIX paboTtax”, “IlpaBun
6e30macHOCTH NIpH NPOXOJKE CTBOJIOB LIAXT CHENHATIBLHBIMH crnocobamMu” W TpeGoBaHHAMH
T'ocroprexHaazopa K NpoOXoJKe IOpHBLIX BHIpabOTOK B 30HaX, ONACHBIX MO FOPHBIM yJapam,
BBIGpOCAM I0POJBI, Ta30B, BOAKI M IUIBIBYHOB.

Bri6op ¢opM H pa3MepoB NMOIEPEYHbIX CEYEHHH MOA3EMHBIX IOPHbIX BbIPAaGOTOK, a
TaKXe KOHCTPYKUHH Kpenmu HeoOXOOHUMO OCyHIECTBJATH COTJIaCHO THIIOBBIM CEYEHHAM
BbIPa0OTOK, yTBEPXIEHHbIM B YCTAaHOBJICHHOM INOpaAke. B ciydyae OTCYTCTBHS THHOBBIX
CeyeHHi TOpHBIX BBHIPaO0OTOK (GOpPMY H pa3Mephl HX, a TaKke KOHCTPYKLHIO KpenH CleayeT
onpeneNsTh B 3aBHCHMOCTH OT IOPHOTEOJIOTMYECKHX YCIOBHIH, HMCHONB3ys THIOBHIE B
Ka4yecTBe aHaJlora.

CedeHne  MOm3eMHBIX  TOPHBIX  BHIpabOTOK  ompepenseTrcs  rabGapHTaMH
TOPHONPOXOAYECKOT0 M IKCIUIYaTallHOHHOTO 000OpyN0BaHus, pa3sMeIlaeMOTO B BLIpabOTKe, ¢
y4eTOM HOPMHPOBAHHBIX 3a30POB H MPOXOIOB, a TAKXKE C YUYETOM Npomycka Heo6GX0XHMOTro
KOJIM4eCTBA BO3/yXa [IPH CKOPOCTH €ro ABHKeHHUs coriacHo TpeboBanusM EINB.

B cnyyae NpUMEHEHHS METANIMYECKOH MOJATIMBOH Kpenu NpHHHMMaeMoe cCeueHHe

BBIPabOTOK IOJKHO YYHUTHIBATh YMEHBUICHUE €T0 B PE3yJIbTaTe CABMXKEHHS TIOPOA,
3.5.2. CTBOMNKBI IAXT
PasMeprl [onepeyHoro ce4eHns CTBOIOB ONpeaesioTcs HCX0Ad U3 THIA, KOJHYECTBa U

BHEIIHUX pasMEpOB MOABEMHBIX COCYJ0B, NNONEPEYHBIX CEUEHHUH JIECTHHYHOTO OTIEIEHHUS H

OTZeneHHs ans TpyGonpoBoaoB u kabenel, a TakKe NOTyCKaeMbIX 3a30pOB MEXIYy COCYIaMH
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M Kpenblo HIM apMHpPOBKOM corimacHo tpeboBaHusiv EIIB ¢ yderoM [omyckaembix
OTKJIOHEHHH.

Haubonbiee pacnpocTpaneHre HMEET apMMPOBKa CTBOJNOB C PaMHOM KOHCTpyKuuei
paccTpenoB. JlaHHBIH THI apMHUPOBKU NPHUMEHAETCS B CKUIOBBIX, CKHIOBO-KIETEBBIX H
KJIETEBBIX CTBOJIAX HIAXT.

ApMHpPOBKa ¢ KOHCOJIBHO - paCIOPHBIMH PacCTpeliaMH PEKOMEHIYETCS IO 3aBepLUCHHUs
NPOMBIILIEHHBIX ~ HCIBITAaHMM  JUIS  ONBITHO-NIPOMBIIIEHHOTO — IIPUMEHEHHS B
BEHTHJSILIMOHHBIX U BCIIOMOTAaTENBHBIX CTBONAX.

Haubonee mmupoxoe pacrpocTpaneHHe [OJdyuwsio OokoBoe  JBYXCTOPOHHEE
PAacIoJIoXeHHe IPOBOJHHKOB OTHOCHTENHHO NOJBEMHEIX COCY/IOB.

Ha COIIPAXKCHHAX CTBOJIOB LIAXT € OKOJIOCTBOJIBHBIMH IBOpPaMH IpeAyCMaTpHBaOTCsH
CTaHKH CONPSXKEHHS, KOTOPBIE yBI3bIBAIOTCA C apMUPOBKOI CTBOJIA.

B OGonblIHMHCTBE CNydaeB CTBOJI B HAcocaX KpemuTCs MOHONHTHBIM O€TOHOM ¢
OCTaBJICHHEM BpEMEHHOH Kpenmu (MeTaJUIH¥eckKHe KOJbLia C 3aTsKKOi#), T. €. BpeMeHHas
Kperb He CHUMAETCS.

Camas BepxHsf 4acTh CTBOJa (Ha IIyOHHY KOTIOBaHa I HAAIIAXTHOTO 3aHHMSA)
JIOJDKHA KPETUTHCS ¢ ydeToM Hen3OeXXHOCTH ee pa3bopKH NMpH CTPOHTENBCTBE HAMILAXTHOTO
3nanus. C y4eToM 3TOr0 ZOKEH BO3BOIAMTHCA W BOPOTHHK CTBOJIA.

VYkazanHble 0COOEHHOCTH HEOOXOIHMO yYMTHIBATh Ha CTaJuAX pa3paboTKM MpPOEKTa H

paboueit noxyMenTauun. Ha ctaguu TOO 3arpare! IpUHAMAIOTCS 1O aHAIOTaM.

3.5.2.1. ApMUpOBKa BEPTUKAIBHBIX CTBOJIOB ILAXT

IlpoexTHpOBaHHE KOHCTPYKUHH JXECTKMX apMHPOBOK MIaXTHBIX CTBOJIOB JOJHO
BECTHCH C NPUMEHEHNEM HayYHO-000CHOBAHHEIX METOAMK pacyera. OCHOBHBIMH NPHYHHAMH
BO3HHKHOBEHHMS B CHCTEME TOPH30HTANbHBIX IUHAMHUYeCKUX Harpy3ok 6Gospmioi
HHTEHCHBHOCTH SBJISETCS!

pEryisipHOe pacKayMBaHHE JBHIKYIETocs MOABEMHOTO COCyJa B HEPaBHOMEPHO
yNpyrHX MPOBOIHHUKAX;

CTPOHTENBHO-MOHTAXHBIC HECOBEPIIEHCTBA KOHCTPYKIM apMHPOBKH M COCYZIOB.

PacueT apMHpOBKM cleIyeT MpOH3BONMTHL B COOTBETCTBHH ¢ “MeToaukoil pacueTa
JKECTKHUX apMHPOBOK BEPTHKAJIBHBIX CTBOJIOB HIAXT’, pa3paboTaHHON HHCTHTYTOM TOpHOM
Mexanuku M. M.M. ®epoposa (1985r. r. Jlonenuk, yrBepxaeHa MUHHCTEPCTBOM YTOJIbHOM

npomsiiesnocta CCCP).
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VYka3aHHasd METOAMKA pacy€Ta MpejHa3HayeHa Juli BCceX BHAOB MPOBOIAHUKOB
(mepeBsiHHBIX, peNIbCOBBIX, KOpOOYATHIX) - JBYXCTOPOHHHX OOKOBBIX H JIOOOBBIX H
OJHOCTOPOHHHX - IpH JIOOBIX THMNAX MOJBEMHBIX COCYAOB C KAaTYYHMHM M CKOJbB3ALIMMH
HaMpaBNSIOIIMMHM  JUIS  1JaXT C MOJbEMHBIMM YCTaHOBKaMH cpeaHeil ¥  6ojbLIOH
HHTEHCHBHOCTH.

PacyeT oneMEHTOB apMHMPOBKM [MO METOAMKE OCYLIECTBISETCS NO TPEM OCHOBHBIM
BHJIaM HarpysKkH:

TOPH3OHTATbLHBIE JMHAMHUYECKHE Harpy3Ku B3auMONeHCTBHS ¢  ABHXKYIIMMHCH
MOIbEMHBIM COCYAOM;

BEPTUKAJILHBIE HAPY3KH OT COOCTBEHHOTO Beca KOHCTPYKLIHH apPMHPOBKH;

BEPTHKaJIbHbIE YKCTPEHHBIE HArpy3KH, BO3HHKAIOLIME MPH yJaBIHMBAHUH [TOJBEMHOIO

cocy/a napaufoTaMy 3a IPOBOJHHKH aPMHPOBKH,

3.5.3. OKonoCTBOJIbHBIE ABOPEI

Kondurypauus (THI) M napamMerpsl OKOJOCTBOJIBHOTO JBOPA COBPEMEHHOM MIaXTHI
UMET 00splIOE BJIMAHUE Ha Pa3BHTHE FOPHBIX pabOT B rpaHHLAX LIAXTHOIO MONA M Ha
TEXHHKO-DKOHOMHUECKHE [IOKa3aTeNM MNOA3EMHOH H0oOBYM HOJIE3HOTO  HCKOMAeMOro.
OnpenenstomuM (GakropoM, BIMUSIOUIMM Ha BHIOOp THNA H KOHCTPYKLHH OKOJIOCTBOJILHOTO
JBOpa, B OCHOBHOM, SIBISE€TCS Ha3sHa4YE€HUe W 000OpyaoBaHHe CTBOJIA.

ITpy npoeXTUPOBAaHWH KIIETEBOTO OKOJNOCTBOJNBHOrO ABOpA AJMHY TPY30BOM BETBH
HeoOX0AUMO PUHUMATD:

a) Npy Bblaye NOJIE3HOTO HCKONAEMOT0 M MYCTHIX NOpoJ - paBHOH 1,5 monHo# ANMHBI
€OCTaBa,

0) npu BBITIOIIHEHNUH BCIIOMOTaTENbHBIX paboT - paBHOl ANMHHE OOHOIO COCTaBa.

Jns coobiieHnss Mexay rpy30BOH M IOPOXHAKOBOH BETBAMH Y CTBONA JOJDKHA
npenycMaTpiBaThes 06xonHas BEIpaboTKa.

JlnuHa y4acTka OT MecTa pacLenxd BarOHETOK JO CTBONA OMpelenseTcss B
COOTBETCTBHH C NMPHUHATHIM CIOCOOOM MexaHH3aluK oOMeHa BaroHETOK B KJIETHX, a
JUTHHA IIOPOXKHAKOBOH BETBH - KOHCTPYKTHBHO € Y9€TOM CaMOKAaTHOH OTKATKH.

B npezenax compseHMs KJIETEBOIO CTBOJAa C OKOJOCTBOJILHBIM JBOPOM CEAyET
npeaycMaTpHBaTh KpEIUIEHHE INOYBbl BbIPaOOTKH COOPHBIMH )K€jle300€TOHHBIMH ILIMTAMU

WM GETOHOM.
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Pa6oTsl mo BbIDaue M3 WAXTHI MYCTHIX TOPOJ JOJKHBEI OBITH MeXaHHM3HpoBaHbl, C
3TOH 1IeJIbIO Ha Ipy30BOM BETBU Mepe] KIETHIO YCTAHABIMBAIOTCA JBAa TOJIKATENA T
HOATATMBaHMs IPYKEHOIO COCTABa U 3aTAJIKUBAHHUS I'PYKEHBIX BarOHETOK B KJIETh.

I'pyxeHHass BaroHeTKa, 3aTalKHBaeMas B KJIETh TOJIKATENEM, BHITAIKHBAET U3 HEE
TNIOPOKHIOIO, KOTOpas I0J OeiicTBHEM cOOCTBEHHOro Beca, Onaronmaps YKJIOHY MYyTH, 0
NOPOXXHSKOBOH BETBM JABIDKETCS caMokaToM. Ha ropusoHTaqbHOM y4acTKe MOPOJHBIE
BAaroHETKU GOPMHUPYIOTCS B COCTAB M JIEKTPOBO30M OTKATHIBAIOTCA K MECTY IIOIPY3KH.

Jns npenynpexneHus nonaJaHus BarOHETOK B CTBOJ HEPE/ KIETHIO YCTAHABIHBAIOTCA
JIO3UPYIOIHE CTOMOPEIL

Jns pacuera yKkIOHOB IyTh CaMOKaTHOW OTKaTKHM pa3OMBaeTCs Ha XapaKTepHBIE MO
K03 GHIHMEHTY YIETbHOrO CONPOTHBIICHUS M HA3HAYEHHIO y4acTK (CM. cxemy puc. 3.1).

[IpuHuMaeMas CcKOpOCTb IBHXKEHHS BaroHetok - B mpeaemax 0,5 ... 2,0m/c, a
CKOPOCTE JBMIXKEHHS BaroHETOK IPH NMOIXO0Je K CToTopaM - B mpeaenax 0,75 ... 1,0 m/c.

Y,E[CJIBHBIC COIIPOTHBJICHHA BCEX YyYAaCTKOB PCKOMEHAYIOTCA ONUHAKOBBIMH, IPUMEPHO:

Wmax=0011 u W min= 0,005 (3.66)

IlpuHAB MaKCHMaNBHYIO CKOPOCTH B KOHLE YJacTKa AN BaroHETKHd C TUTOXHMH

XOJOBBIMH Ka4ecTBaMH PaBHOMH HyIIO, YIJIOH Ha yyacTtke 1-2 onpenensercs no ¢opmyne:
V2 2min =V imin +28l12 1122 mins (3.67)

rue:

W min =1 - W max - n30bITO4HBIH K03pOHLHEHT (MHHAMANBHEII);

£=9,81 m/c - YCKOpPEHHE CHJIBI TAXKECTH;

1,2 - A=A yyacTka B METpax.

CxopocCTh IBHXKEHUS BaTOHETKH B KOHIIE y4acTKa Olpefensercs no popMyJie:

a) MUHAManbHas

Vi min= V28112 1 min » (3.68)

0) MaKcHMaJIbHas
Vi max = V2gl1.2 1 max , (3.69)
rue:

M max = i - W min - u30bITO4HBIH K03b)UUHEHT (MAKCHMAIBHEIH).

Bpems npoxox/ieHus! BaroHETKH 10 y4acTKy 1-2 onpezensercs no Gpopmyne:
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a) JJIsl BarOHETKH € IIOXHWMH XO0JO0BbIMH Ka4eCTBAMH

t max =
Vep min (3.70)

0) [U11 BarOHETKH € XOPOLIMMH XOJOBbIMH KaueCTBaMH

t min =
Vep max (3.71)

Horepﬂ BBICOTHI HA Y4YaCTKeE 1-2 OonpenciiacTCAa 110 (I)OpMy.HeI
h= l]-zi (372)

CkopocTh ABHXKEHHS BarOHETKH B KOHIIE y4yacTka 2-3 onpezensercs no GpopMmynam:

a) MUHUMAaJlbHas

— 2
Vi3 min= \/ V2 mm +2g12-3 H min » (373)
BaFOHeTKa C INIOXHMH XOJOBBIMH Ka4€CTBaMH OCTAaHOBHUTCA HA Y4UacCTKE 2‘3:

0) MaxcuManbHas

Vx3 max — \/ V2 k2 max +2g12-3 ' max » (374)

Bpems IpoxoXeHHs BarOHETOK C XOPOIIMMHU XOJIOBBIMH Ka4yeCTBaMHM IO Y4acTKy 2-3

onpenensercs no gpopmyne:

t min =
Vep max (3.75)

II.HH TOTO, YyTOOBI MOracUTh CKOPOCTb ABHXXE€HHUS BaroHETKH C XOPOLIHMH Kay€CTBaMH,

y4acTok 3-4 npuHUMaeTcs ¢ OOpaTHBIM YKJIOHOM.
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CKOpOCTb BAaroHETKH NpH IMOAXOAC K 3a1Cp)XUBAIOLIMM OIIOpaM IIPUHUMACTCA:

V3-4 pax =0,75 M/c (3.76)
Vki0H ydacTka ompenensgercs no bopmye:

- Vikumax - V2 k3max + Wmin, 3.77)

2gl3q
Bpems npoXOXIEHHs BATOHETKH C XOPOUIMMH XOJOBBIMH KayecTBaMM IO y4acTKy 3-4
onpezensercs no popmye:
1
Ve max (3.78)

t min=

ToTepu BBICOTH! Ha y4acTKe 3 - 4 onpenensoTcs no gpopMmyne:
h=134 i (3.79)

PasMepbl 31€MEHTOB CKHIIOBOTO OKOJNOCTBOJILHOTO JIBOpa CJEAYET NPHHHMATh 110
yKa3aHUSAM, H3JJ0XKEHHBIM B riase 4.12 HTII.

Bce onepaunu B OKOJIOCTBOJIBHOM IBOPE IO MEPEZIBUKEHHIO TPYXEHBIX H IOPOKHHX
COCTaBOB, pasrpy3KH BaroHETOK, 3arpy3KH CKHIOB, OOMEHY BalOHETOK B KJIETAX AOJDKHO
6BITh, KaK IIPaBUIIO, HOJHOCTHIO MEXAHH3UPOBAHE! H ABTOMATH3HPOBAHBL.

Jns  pasrpy3kn  UIMHHOMEpOB  HeoOXOOMMO  IpefycMaTpuBaTh  Jiebelkn ¢
TIOPOXHSIKOBOH CTOPOHBI IBOpA.

B oTmenbHBIX ciyyasx NMpPH TYMHKOBBIX OKOIOCTBONBHBIX NBOpAax Afls yYMEHBIUEHHS
00BEeMOB rOpHOKANHTANbHBIX paboT OMYCKAeTCs YCTaHOBKA NIepeCTaHOBOYHOM MaT(GOpMbI ¢
TOPOXHIKOBOH CTOPOHBI.

[Ipy npoeKTHpPOBaHHM TIOA3EMHBIX TOPHBIX BHIPa0OTOK MpPEANPHSTHH No n00bIYE
TOJIE3HBIX MCKOMAeMbIX HEOOXOOMMO pyKOBOACTBOBaThca “HHcTpykumedi mo GesomacHoMy
BeJIeHHIO TOPHBIX PabOT Ha PYAHBIX M HEPYOHBIX MECTOPOXAEHHUSX, CKIOHHBIX K FOPHBIM
ynapam” (BHUMMH, 1989). MHcTpykuus SBISETCS MEXOTpacieBoil. B cBs3u ¢ Gosnbium
pa3HOOOpa3HeM U CIOXHOCTBIO T€0JIOTHUECKHX M IOPHOTEXHHYECKHX YCJIOBUH pa3paboTKu
PYAHbIX M HEPYOHBIX MECTOPOXICHHH CTpaHBl, HWHCTPYKUMSA HOJDKHA YTOYHATBCA
“Ykazanusmu no 6Ge3omacHOMY BEeINECHHIO TOPHBIX pabOT Ha pyIHHKaX, IOIBEPXECHHBIX
rOpHBIM yHapam™, pa3spaOaTbiBaeMBIMH JUI KaXJOTO MECTOPOXKACHHS C YYETOM €ro

0COOEHHOCTEI.
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3.5.4. [Ton3eMHbli GYHKEpHBIA KOMIINEKC

3.5.4.1. O61He noyoxeHus

IlonzeMHbIi GyHKEpHEBIf KOMIUIEKC NpeicTaBlseT co00i KOMILIEKC B3aWMOCBSI3aHHBIX
Mexay coOoH  rOpHOKaNMTalbHBIX  BBIpabOTOK,  CAyXAalMX  [Jsi  pasMelleHus
TEXHOJIOTHYECKOTO H BCIIOMOTaTeNbHOro 000pYNOBaHHS U KPATKOBPEMEHHON aKKyMYJALHH
NI0JIE3HOTO HCKOMaeMoro ¢ uenslo obecrieyeHus OecniepeOoiiHON paboThl pyAHUYHOTO
TPaHCIOPTa U NOABEMA PYABI (HOPOIDI).

Ha BbIOOp KOHCTPYKIMHM NOJ3EMHOT0 OYHKEPHOTO KOMIIIEKCA OKAa3biBAIOT BIIHSHHE
cnenyrouye GakTopsr:

TN I0axThl (BEpPTHKaNbHAs WM HAKJIOHHAs C COOTBETCTBYIOIIMM YIJIOM HakKJIOHa
CTBONA);

IIPOU3BOAMTENBHOCTD AXTHI [10 YA€ ¥ KOJIUYECTBO BbIABAEMOH I10POAbI;

KOJIMYECTBO NOTOKOB pyAbI (10 KaYeCTBY), BbIIaBaEMbIX CKUIIAaMH WIIH KOHBelepamu;

KPETOCTh U KyCKOBATOCTh PYbl;

HeoOX0AUMOCTE BhIauH TIOPOAbI CKHITaMH;

BBICOTa 3TaXa, B KOTOPOM pa3MellacTcs MOM3eMHBI OYHKEPHBIH KOMILIEKC;

KOJIMYECTBO OJHOBPEMEHHO pa3pabaThiBaeMbIX BbIIENEKALIUX 3TaXeEH, C KOTOPBIX
PyZAa WK NOpoJa MepenyCKaeTcs HeMOCPEACTBEHHO B MOA3eMHBIH OyHKepHBIH KOMILIEeKC 110
pyZAonepenycKam;

THII IPUMEHSEMBIX BarOHETOK JUIA PyABl H IOPOJEI,

ceueHue ¥ 000pyNOBaHHE CTBOJIA INAXTEHI,

€MKOCTb CKHUIIA ¥ KOJINYECTBO CKHUIIOB B CTBOJIE;

CPOK CJ1yXObI TOA3eMHOr0 6YHKEPHOT0 KOMILIEKCa;

PeXuM paboTh! MIaXThl;

HepaBHOMEPHOCTh MOCTYTLNEHHS Py/Ll B OYHKEPHBIA KOMIUIEKC M €€ BBIAAYH;

FOPHOT€0NIOTMYECKHE  YCJIOBHS, JUIl KOTOPBIX IPOEKTHPYETCS  CTPOMTENILCTBO
6yHKepHOro KOMILIEKCa.

B o6uiem Buae HEOOXOAWMBIMH KOHCTPYKTHBHBIMH y3lIaMH NOA3€MHOro OyHKEpHOTo
KOMILIEKCa SABJIAIOTCA:

KOMILIEKC BBIPabOTOK pa3rpy304HOrO YCTpOMCTBA, NPHUMBIKAIONMI K BBIpaboTKam
OKOJIOCTBOJILHOIO JIBOpa OCHOBHOTO TOPH30HTA (K BBIpaOOTKaM pa3rpy304HOrO YCTpOHCTBa

TNPUMBIKAIOT, IPH HAIUYHH, NEPENYCKHUKH C BBILICJICKALIMX FOpPI3OHTOB);
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KOMIUIEKC BBIpabOTOK 1N pa3MeLIeHust IpoOHIIBHBIX YCTaHOBOK;

eMKOCTHBIE OTJeNIeHHs (IBa MIH 6onee Ans PyAbl U TOPOABI MJIM OJHO - TONBKO AJS
PYZABI WIH TIOPOJABI);

KOMILIEKC BBIpabOTOK J03aTOPHOIO YCTPOHCTRa;

KOMIUTEKC BBIPaOOTOK pyAOYJIaBINBAHHS, IPUMBIKAIOLIUX, KaK IPABUJIO, K BEIpaboTKaM
HUKENIEXKAIEero TOPU30HTa HIH K TOPH30HTY PyAOYUPABICHHS;

MOHT@)XXHBIE H XOMOBEIe BEIPAOOTKH, BCIOMOraTeIbHbIE KAMEPHI;

KOMILJIEKC BBIpabOTOK JUls IIEpeIycka pyabl (IOpOabl).

B ocobbix cityyasx (He3HauHTeNbHEBIH 00beM paboT, CTECHEHHOCTH YCIOBHI, fopaboTka
MECTOPOXICHHS) EMKOCTHOE OT/Ee/IEeHHe MOXXET OTCYTCTBOBATh MM €ro 00beM MoxeT ObITh
MHUHHMAJIBHBIM, KOTOpBIH OHpEJeNsSeTcss KOHCTPYKTHBHO (JIOTKOBBlE OyHKepa, OyHkepa -
fo3atopsl M 1mp.), Yame Bcero Taxue OyHKepa MOTYT yCTpauBaTbCcd IUIs IOpOABI M B
HEKOTOPBIX APYTHX CIydasX, ONpeAeNIomHUXcs B IIpollecce NPOEKTHPOBaHUS pa3zpaboTKH
MECTOPOXIEHHS.

O6wmme Buasl HanOOJIEe XapaKTEPHBIX MOJ3EMHBIX OYHKEPHBIX KOMIUIEKCOB MOKa3aHbI
Hapuc 3.2,3.3u 34

Bei6op Tuna OyHKEpHOro KOMILIEKCA 3aBUCHT OT KOHKPETHBIX YCJIOBHHM IMIAXTHI.

B nmoazeMHbIx 6yHKEepHBIX KOMIUTEKCAX, Ilie TPOU3BOAUTCS NBYXCTaauiiHOe npobneHue
pyZABl B JpoOHiKax LIEKOBBIX, a 3aT€M KOHYCHBIX TEXHONOrMYecKas CXeMa OTCTpauBaeTcs
TaxiM 00pa3oM, YTO Mocie LIEKOBOH ApoOMIKH pyda HanpaBiseTcs Ha TpoOXOT, a 3areM
HaJrpoXoTHas 4acTb pyAbl - B KOHYCHYIO IpOOMIKY MU B €MKOCTHYIO 4acTh GyHKepHOTO
KOMILJIEKCa.

B cBasu ¢ OonbuMM pa3HooOpa3sMeM YCIOBHMH, BIHAIOUIMX HAa KOHCTPYKIMIO
OYHKEPHOIO KOMIJIEKCa, THIH3alUHs OYHKEpOB B LIEJIOM SBIAETCH BechbMa TPYAHOH W Haxe
HepaspemaeMoil 3agayeif. OnHako, OTAENbHbIE Y3/Ibl OYHKEPHBIX KOMIUIEKCOB MOTYT OBITH
TUNU3HPOBAHbI, KaK, HaNpHMep, KaMEphl Pasrpy304HbIX YCTPOHUCTB (THIIOBBIE MpPOEKTHbIE
pewenns 403-3-081.90).

C ydeTOM KOHKDETHBIX TOPDHOTEXHHYECKHX, TFEOJIOTHYECKHX M JAPYTHX YCIOBHM
pa3pabaThIBacTCS TEXHOJIOTHYECKas M KOHCTPYKTHBHas cxeMma ofIiero BHIa NOA3EMHOTO
6yHKepHOro KoMIUlekca. 3aTeM pa3pabaThiBalOTCs OTAENbHLIE TEXHONOTHYECKHE Y3JIBI C
pasmenensemM 000py0BaHHS, ET0 YBSI3KOH U oNpeneieHneM HEOOXOMUMBIX pasMepoB Kamep.

Ha ocHOBanMH MONyYEHHBIX AaHHBIX YTOUHSETCS TEXHOJNIOIMYECcKas U KOHCTPYKTHBHAS

cxema OYHKEPHOTO KOMILIEKCA.
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Ha craguu TOO n npoekrtoB paspabaThiBaloTCs TOJBKO OGIIHE BBl KOMIIIEKCOB C
PpacrojoXeHHEM TEXHOJIOTHYIECKOro 060py 10BaHus.

BBuay Toro, 4ro BBIpabOTKH MOA3EMHOr0 KOMILJIEKCa MMEIOT GOJbIIME MOlEpeYHble
pa3sMephl, a YCJIOBHSA CTPOMTENBCTBA SABJIIETCS BEChbMa CJIOXHBIMH, pacrojlaraTb €ro
HEOOXOIMMO, 110 BO3MOXXHOCTH, B KpENKHX MOHOJHMTHBIX HEOOBOMHEHHBIX IOpOAax C
OCTaBJIE€HUEM LIETMKOB NOPOJB! MeXAY BIpabOTKaMHU KOMIITIEKCa U CTBOJIOM LIAXThI, @ TAKKE
Jpyrumd, ONW3KO  pacnojoxeHHBIMH  BblpaGoTkamu. [llupura 1enukoB — Mexay
COOCTBEHHBIMH BBEIpabOTKAaMHM KOMIUIEKCZ B HOPMAIBHBIX YCJIOBHSX [OJDKHA OBITH paBHOM
4,5...6 M, a B YCIIOBHAX yAapOONacHOCTH MOPOJ - HETBIPEXKPATHOH MaKCHMaJIbHOH LIMPHHE
6JIM3KO pacmooXeHHBIX BEIPabOTOK.

B ciyuae HeBO3MOXHOCTH HCKIIIOYHTH TlepecedeHHe HEKOTOPHIMH BhIpaGoTkamu
KOMIUIeKca cnabbIXx OOBOJHEHHBIX MOPOJ HEOOXOIMMO TIPUMEHSTh CHELHAIbHBIE BHIBI
MIPOXOZKH C 3aKpeIicHUEM TaKUX BbIpaboOTOK keNe300€eTOHOM H METALIIOM.

Bce npoTskeHHble TOPH30HTAIBHBIE W HAKJIOHHBIE BBHIPAOOTKH M KaMephl GYHKepHOTo
KOMIUIEKCA NPH BO3MOXKHOCTH NMPHHUMAIOTCS ¢ KOpoOoBbIM cBojoM. CeyeHHE €MKOCTHBIX
OTAENEeHUH MOXeET ObITh NPAMOYTONBHBIM HIIHM KpPYIJbiM. PasMmepsl BBIYCKHBIX OTBEPCTHH
€MKOCTHBIX OTIeNcHui npuHuMmaiotca He MeHee 1000x800 MM, B ocTaneHbIX ciydasx -
PaBHBIMH YTPOCHHBIM pa3MepaM MaKCHMAIbHBIX KYCKOB pYZbl.

TInockocTH, HHTEHCHBHO MCTHpaloLHecs 06pa3sHBHOM pyJoi, B pa3rpy304HOil BOPOHKe,
B Pasrpy30uHbIX IIENSAX MO NHTATENAMH M APOOHIIKOH, a TaKXKe CONpPSIKEHHS OTAEINICHHi ¢
KamepaMH 3arpy304HBIX YCTPOHCTB (pyTepyloTCs penbCcaMH WM MapraHIOBHCTOH CTalblo
kBagpatHoro ceuenus 100x100 wmm  150x150 MM (GmroMcaMu) HMIM  JPYyTrHUMH
H3HOCOCTOHKUMH MaTepraiaMH (KaMEHHOE JIUThE U Jp.) HE3aBUCHMO OT KPETIOCTH IIOPOA.

IlpoexTHpoBaHHE M  CTPOMTENBCTBO  MOA3EMHBIX  OYHKEpHBIX  KOMIUIEKCOB

ocywecTsisiercs B cootBeTcTBUY co CHull I1-94-80 u EIIB.

3.5.4.2. Kommnekc BbIpabOTOK pa3rpy304HOro ycTpoHcTBa

Kommnexe BripaboTOK pasrpy304HOro ycTpoiicTBa MOA3EMHOIo OYHKEPHOTO KOMILIEKCA
BKJTIOYAeT B ce0s cleAytolne BrIpaboTKH:

KaMepy ONpPOKHUIBIBATENS BATOHETOK;

MPUEMHYIO BOPOHKY;

Kamepy rpoxora u 6yrobos;

KaMmepy oOecnbUIHBAIONIElH YCTaHOBKH;
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Kamepy 3/1eKTpoo00pyI0BaHHS ONIPOKUIBIBATENS;

KOTJIOBaH Ul pa3MellieHus ¢yHAaMeHTa i NPUBOJA ONIPOKHIbIBATENS;

BEPTHKANBHBIN NECTHHYHBIA XOZOK M3 KaMephbl rpoxoTra ¥ 0yTo6os B pasrpy30dHEIi
ZIBOP.

Ilpu  ppoGnenum pyabl OpOGMIKOM BMECTO Kamepbl rpoxora u Oyrobos
npefycMaTpUBaeTCs KaMepa IpoOHIIKH.

B 3aBHCHMOCTH OT NPOM3BOAMTENHHOCTH LIAXTHl M KOJHYECTBA NMOTOKOB, Pa3AeIbHO
BBIJIaBaEMBIX HA OBEPXHOCTH, BEIOHPAETCS THI OMPOKUABIBATENEH U HX KOIHYECTBO.

Ilpn xonnyecTBe pa3rpy30uHBIX YCTPOHCTB (ONPOKMBIBATENEH) 60Jlee OJHOTO OHHU, KaK
MpaBHJIO, pa3sMELlaloTCsa B MapajlieNbHbIX BETBAX pasrpy304HOro ABOpa MO OAHOMY MJIM IO
Z1Ba B KX O BETBH.

B cBome kamepe! ONMpPOKHABIBATENI YCTaHABIMBAIOTCA IBYTaBpOBble Oamku A
KpeIJeHHs MOHOPEJIbCa.

Han xoTnoBaHOM IMOJI ONIPOKHIBIBATENb YCTPAHBAETCs MEPEKPHITHE, PACCYNTAHHOE Ha
BEC COCTaBa I'PY’KEHBIX BarOHETOK H 3JIEKTPOBO3a.

Ilpy Hamuuum OpoOMNIKH pasrpy3ouHas BOpOHKAa NpHMBIKAeT K KaMepe NHTaTens
IpoOHJIBHOM YCTaHOBKH, a TMPH HATHYMH MAIIWHBI [ IpoOneHus HerabapuToB - K kamepe
O6yro60oss M Kamepe MeEpeBHIKHOTO 3arpy304HOr0 YCTPOWCTBA €MKOCTEH 4YacT MM
HETOCPENCTBEHHO K EMKOCTHOH YacTH.

Kommnekc BBIpabOTOK pa3rpy304HOro ycTpoHcTBa 00OpYAyeTcs OIMpPOKHABIBaTENeM
BAarOHETKH C D3JIEKTPONPUBOJOM, TIPOXOTOM, MAIUMHOH JuIg JpoOneHus HerabapuTOB,
obecnpluBaOIEH YCTaHOBKOH, TIpY30NMOABEMHBIMH CpPENCTBAMH C MEXaHH3HMPOBAaHHBIM
TIPUBOJIOM JIt MOHTAXA ¥ PEMOHTA Pa3rPy30UYHbIX YCTPOUCTB.

I'poxor ycraHaBnMBaeTcs TOABKO HpM IpoOneHHH pynsl (MOPOAEI) C HOMOIIBIO

MaIUHHbI A3 npobneHus HerabapuTos.

3.5.4.3. Kommiekc BHIpaboTOK ApOOHIBHEIX YCTPONCTB

B xoMmruiexc BoIpaboTOK APOOHIIBHOM YCTAHOBKH BXOJIAT:
Kamepa ApoOHIIKY;

Kamepa IHTaTens,

Kamepa o0OeCIblIMBaHNS;

KaMmepa SHEProX03saHCTBa;

Kamepa MaTepuaibHOH KIIaq0Boii;
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MOHTQX XOJOK M XOOKH IJis COOOIIEHHs KaMep CO CTBOJIOM IIaxThl MU OCHOBHBIM
FOPU30HTOM.

Kamepsl o6opyaytoTcs apoGuibHONH YCTaHOBKOHM, NMHTaTeNeM C 3JIEKTPONPUBOIOM,
NOABLEMHBLIM YCTPOHCTBOM JIjIsl MOHTaXa XpoOuiky, obecnplUiuBalonlell yCTaHOBKOIA.

Pasmemenye npoOHIBHBIX YCTAHOBOK B MOA3EMHBIX BBIpabOTKax TpeOyeT MpOXOIKH
Kamep OONBIIOrO CeYeHHs M CONPSKEHO ¢ GONbIIMMHM TEXHUYECKHMH TPYAHOCTAMH MO
JocTaBKe M MOHTaxy obopynosadus. Ilostomy Heo6X0OMMOCTb YCTaHOBKH JpOOHIIOK
JIo/bKHa OBITH BECbMa TIIATENBHO 00OCHOBaHA.

B nocnennee BpeMs HaxonsT pacnpocTpaHeHHe BUOPOrpoXoT-nuTaTeny. IlpumMenenue
HX MO3BOJISIET CKOMIIOHOBATh KOMIUIEKC JPOOUIIBHON YCTaHOBKH C TPY30MOJbeMHBIM KPaHOM
BBILIE OTKATOYHOI'O TOPU30HTA U YMEHBUINTH KAlIUTAIBHBIC U SKCIIyaTallHOHHBIC 3aTPATHI.

HeobxonuMoe KomHYECTBO JPOOHMIbHBIX YCTaHOBOK B OYHKEPHOM KOMIUIEKCE
ONIPENEIIAECTCA PACUETOM, HCXOIS M3 OXHMAAcMOH KYCTOBAaTOCTH PYIBI M €€ BhIXOAa Iocie
IPOXOYEHHs, HEPABHOMEDHOCTH  MNOCTYIUIEHHH  pyAbl B  TEeYEHHE CMEHB H
[IPOU3BOAMTENHHOCTH APOOHIIOK.

Iepen npobunkamu ycTaHaBANBAIOTCA KOJIOCHHKOBBIE TPOXOTHI € 11eJIbIO OTCEBA PY/IBI €
KOHIHUUIMOHHOH KyCTOBaTOCTBIO. [ToarpoxoTHas 4acTh pylrl MOCTYHNAET B aKKyMYJIHPYIOLIHE
€MKOCTH, a HaArpoXoTHas - B JpOOHIKY.

B dynnamenTe 1o BBIIYCKHBIM OTBEPCTHEM APOOMIIKH YCTAHABIMBAECTCS pa3rpy3oqHas
LIENb ¢ YIIOM Hak/IoHa Auua 60°.

BoKOBbIE CTEHKH W IHMINE METH apMHUPYIOTCS METaLIOM KBaZpaTHOTO CEYEHHs HITH
penbcaMH B 3aBUCHMOCTH OT IIPOM3BOAMTEIBHOCTH IPOOMIIKH 1 aDpasHBHOCTH PYIBI.

Kpenb xameps! OpoOMnbHOH yCTaHOBKM (HE3aBUCHMO OT KPENOCTH OKpYKalOHX
nopon) HOpuHUMaeTcs OeToHHas #  Jkene3o0eronHas TonumHOoM 250..300 MM ¢
[peaBapUTE/IbHON YCTAHOBKOH B KpOBIle aHKEPHOM Kpely ¢ MeTaTHueckod ceTkoii. Takas
MOMIHas Kpemb o0ycnaBiuMBaeTcs OONBIIMMH pa3MepaMd M CIOXHOH KOHQUrypauuei
KaMepEl.

B oTnenbHBIX cnyyasx, Mpd OnaronpusTHEIX FOPHOMPOXONYECKHX YCIOBHSX, Kamepa
JpOOMIBHOM  yCTaHOBKH MOXET KpenuThes  HaOpe3rOETOHOM B COYETaHHH C

ene300€TOHHBIMHU IITaHTaMH ¥ METAUTHYECKON CETKOIA.
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3.5.4.4. Axxymynupyrouue OTaeNeHHs

CoznaHueM pe3epBHOI BMECTHMOCTH JJis PyIbl B NMOA3EMHOM OYHKEPHOM KOMILIEKCe
JOCTHUTaeTcs HeHTpalu3alys HepaBHOMEPHOCTH pabOoThI TPAHCIIOPTa H MOABEMA.

VYunTHIBas BBICOKYIO CTOMMOCTb CTPOUTENbCTBA MOA3EMHBIX OYHKEPHBIX KOMIIIEKCOB,
ClieiyeT OrpaHU4YHBATH aKKYMYIHpPYIOIIUE OTHENCHHS ONTHMAIBHOM And  KaXIoro
KOHKPETHOTO Clly4ast BMECTUMOCTBIO.

BMmecTtuMocTs akxyMynHpyIOLIEro OTAENEHHA U MOPOABl clenyeT NpHHHUMATh He
MeHee OIHOro COCTaBa BarOHETOK, AN CIEXHBAIOLINXCA Pyl - He 6onee OMHOTO cOCTaBa, a
LI HecJaxuBamoIuXxcs - He MeHee 20 - MUHYTHOH IPOM3BOAMTENBHOCTH CKMIIOBOTO
nogbema.

BricoTa akkyMynHpYIOIIEro OTHAENEHHMS OrpaHHYHBAETCS BHICOTOH 3Taxa, B KOTOPOM
OHO pasMemaercs. IIpu 3HaYUTENbHOH MPOM3BOAUTENBHOCTH WaxXThl  (5...10 MuIH.T B rox),
BMECTHMOCTb MOXXET HApallMBaTbCs 3a CYET YBENHUYCHHA KOJIMYECTBA AKKyMYyJHPYIOIHX
BETBEH KOMIUIEKCAa HIIM YBEJIH4EHHS WX NONEpedHbIX pa3MepoB. [lpum sTOoM Beerma
YUHTBIBAETCSI KOJIMYECTBO H OOBEM pa3/eIbHO BbIIABAEMBIX TOTOKOB PY/IbI ¥ ITOPOJBL.

IIpu Banomoii no6blue M BhiZaue Ha MOBEPXHOCTD TOJNBKO PYABl KOJHYECTBO
aKKyMYJHPYIOLIMX OT/EIeHHit cneayeT NPUHAMATh, KaK MPaBUIIO, HE MEHEEe JBYX C YUETOM
HeoOXOAMMOCTH NEPUOINYECKUX PEMOHTOB KOMIIEKCA. JTO 0COOCHHO MMEET 3HaYeHHE NpU
60JIBIIOM CPOKE CITY>KObI KOMILTEKCA, PEBBIILIAIOIIEM 5 JIET.

Kak mpaBuno, Kaxaoe akKyMyJupylolee OTJeNeHHe MOpelcTaBiseT coboi
000c0o61eHHYIO BEPTHKANBHYIO MM HaKJIOHHYIO BHIpabOTKY KpYyrjIOr0 MM NMPAMOYTOJIBHOTO
ceyeHns. llJMpHHa LENHKOB MEXIY E€MKOCTHBHIMH OTHEJIEHUSMH JOJDKHa OBITH HEe MeHee
4,5....6,0 M B 3aBHCHMOCTH OT KPEIOCTH TOPOJ.

Yron HaKjIOHa EMKOCTHOTO OTIEIEHMS A HECIEXHBAIOIUXCS Py ¥ MOPOX IOJIKEH
6bITh He Meree 60°, s cnexxuBaromxcs - 70°.

B TpelmMHOBaThIX M HEYCTOWYMBBIX ITOPOJAX AKKyMYIHPYIOIIHE OTIEJIEHHS MOJDKHBI
KpenHuThcs 6ETOHOM M apMUPOBATHCA H3HOCOCTOHKUMH MaTepHajlaMH.

B Kpenkux MOHONHTHBIX IOPOJAx CPEAHUE YHACTKH aKKyMYJIHPYIOIUMX OTHENeHUi He
KpenaTcs.

ConpsbxkeHus akKyMyJUpYIOIMX OTHENEeHHH ¢ KamepaMHM 3arpy304HEIX YCTPOMCTB
KpensaTcs 6eTOHOM U apMHUPYIOTCS METAIIOM KBaJpaTHOTO cevyeHus (OGnomMcamu).

JIns BepTHKIBHBIX aKKyMYJIMpPYIOIIUX OTIENeHHii HauGosee uenecoobpa3Ha Kpyrias

¢bopma ceyeHns.
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Jins npou3BOACTBA PEMOHTOB B HIDKHEH MX 4YacTH MOZ paMOM BBINYCKAeMBIX TeYeK
HeoOXOIMMO YCTaHABIUBATE CEKTOPHBIE 3aTBOPHI.

[Tpu nByx u Oojee akKyMyJHPYIOIIMX OTHAENEHHAX B GYHKEDHOM KOMILIEKCE OHH
obopynyloTcs B  BEpXHeHd u4acTM HEpPeABH)XHBHIMH  3arpy30uHBIMH  YCTpOMCTBaMH
(nepeaBHXHBIMH BOPOHKaMH, [TUTATENIMH, YETHOKOBBIMH KOHBeHepaMu).

INoponubie OyHKepHble KOMIUIEKCHI, KakK MHpaBHIO, HPOEKTHPYIOTCS Ha OIHO

aKKyMyJHpyioluee OTAEIEHHE.

3.5.4.5. Kommnekc BeIpaboTOK 3arpy304HOro ycTpoifcTBa

3arpyzouHoe yCcTpOHCTBO CAYXKHT IS LO3MPOBaHHOI (10 00BeMy HIIH Becy) 3arpy3ku
CKHIIOB.

KoHCTpykMsi Kamep 3arpy304HOrO YCTPOHCTBa 3aBHCHT, B OCHOBHOM, OT BHJa
MPUMEHAEMOr0 [03aTopa (0O0BEMHOTO WM BECOBOTO) M KOJMYECTBA aAKKyMYIHPYIOIIHX
OTIeNIeHHH OYHKEpHOTO KOMILJIEKCa.

BecoBrle n03aTOphl NPUMEHSIOTCH IIPH aBTOMATH3MPOBAHHOW cxeMe 3arpy3kH H
N0J’bEMA CKHIIOB, @ 00beMHBIE - TPH OOBIYHOM, HEaBTOMAaTU3HPOBaHHOH CXeMe.

IIpennoutrenue oTAaeTcsi BECOBBHIM JI03aTOpaM, T.€. ABTOMAaTH3MPOBAHHOHM 3arpyske
CKHIIOB.

Kamepa no3aropa B BepxHe#l YacTH OTAENAETCA OT CTBOJIA IIAXThl OETOHHON CTEHKOMH
ToNIMHOM He MeHee 400 MM.

HuxHeAg yacTh KaMephl MMeeT OTKpPBITHI NpoeM, depe3 KOTOpHIf B CTBOJI BBIXOASAT
ycThsi TedeK pdo3atopa. B wensx ©6e30macHOCTH mpoeM Orpaxzaaercs OT CTBONa
NPEAOXPAHUTENBHOM METAJIMYECKOH PELIETKOM.

Ilo BeIcOTE KaMepa MepeKphiBaeTcd HECKOJNBKHMH (2-3) KalUTAILHBIMH MOJIKAMH JUis
o0cmy)KMBaHHA 103aTOPOB.

IIpu BecoBoM pno3aTope pyaa W3 aKKyMyJNHPYIOIIMX OTIENEeHHWH JIoCTaBnseTcs ¢
MOMOIIBIO NUTATENEH U TPAHCIIOPTEPOB, AJS YCTAHOBKH KOTOPBIX NPOXOAHTCA CNelualibHas
Kamepa.

Kamepa nosaropa kpenutcs 6etoHoM TonmHo# 250....300 MM unH HabpbI3rGeToHOM
TonuHOH He Menee 100 MM B COYETaHHH C AHKEPHOM KpENbIO M METalIH4eCcKoil ceTKoH B

3aBUCHMOCTH OT KOHKPETHBIX FTOPHOTCOJIOTrHYCCKHX }’CJIOBI/lﬁ.
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3.5.4.6. Komnnekc BoIpaboToOK yIaB/iMBaHus py/ibl (IOPO/IbI)

VCTpoiicTBO  pynOyAaBNMBaHMS  COYXKMT JUNIA  yIaBlAMBaHMA pydabl  (OpOIbI),
[IPOCHINABILIEHCS [IPU 3arpy3Ke CKHIIOB U3 JI03aTOPOB.

VYnaBauparouiee ycTpoHCTBO (Yallla pyAOYJNaBiHMBaTelis) pa3MeElAeTcsi B CKHIIOBOM
OTZEJIEHHUH CTBOJA IIAXTHI:

IpH OJHOKAaHAaTHOM MOJBEME - HEMOCPEJCTBEHHO TOJA PaMOil YCTAaHOBKH CKHIIOB MOJ
3arpy3Ky M3 J03aTopa;

MpY MHOIOKAHATHOM TOABLEME - HHXKE HETIH OTBECca XBOCTOBEIX KAHATOB CKHIIOBOTO
noABEMA.

C noMouubio Teyek pyza (IOpoAa) U3 Yallly pyAOyJIaBAHBATENS OTBOJUTCA:

yepe3 HAKJIOHHBIH BOCCTAIOLIMH (C YIJIOM HaklOHa He MeHee 60°) Ha HHXeNeXalluii
TOPU30HT;

[0 MeTAUIHYeCKOH Teuke (0€3 BOCCTAIOWIEr0) HEMOCPEACTBEHHO Ha HHKeJeXallnit
FOPH30HT;

4epe3 3yMIl} B crielMabHblH 3a€3/1 Ha YpOBHE BBIpabOTOK A1 YHCTKH 3yMnida.

Ilpn onHOKaHATHOM CKHMIIOBOM NIOABEME, KOT/A Yalla pyI0y/aBIHBaTeN HAXOAUTCA HA
3HAYMTENBLHOH BBICOTE HAJ YPOBHEM HHIXKEJIEXAIero rOpUu30oHTa, MPUMEHSETCS NepBbId THIT
OTBO/A YJIOBJIGHHOH pyZnbl.

OTBozA pyZbl BTOpOro THIa NpPUMEHSETCHS B ciydae, KOTAa Jo3aropHas kamepa IMpH
ONHOKAHAaTHOM WJIM OTBEC XBOCTOBBIX KAHATOB IIPM MHOTOKAHATHOM IMOABEME HAXOAMTCS B
HENOCPEICTBEHHOH OIM30CTH HaJ HHIKENIEXKAIlHM rOpU30HTOM.

OTtBox pyZbl TPETHETO THIIA IPUMEHAETCS NP MHOTOKAHATHBIX CKHMOBBIX MOAbEMaXx,
KOrJa dally pyJoyJaBiuBaTelsi NIPUXOJUTCS pacloyiarath HHXKe IMETIH XBOCTOBBIX KaHATOB
CKHIIOB, HaxoAfIIMXCA B 3yMmnde CTBONa IuaxThl. B 3ToM ciyuae uenecooGpasHo
TOPH30HTAIbHBIE BLIPAOOTKH pyAOY/aBIMBaTelsd COBMELIATh C BBIpAOOTKAMM AJIA YHCTKU
3ymmga.

Bo Beex ciyuasx Ha ypoBHE TOPU30HT2 pynoyjaBiiBarellsi HeoOXOOUMO yCTpauBaTh
3a€3]1 K BBITYCKHOMY OTBEPCTHIO PYAOYJIaBIHBATENS C HACTHIIKOM PEhCOBOTO MYTH.

VYerbe pynoynaBnuBatens (HaKJIOHHOTO BOCCTAIOIIEr0 MM METAUTHYECKOH TEYKH)
000pyIyeTCs JIIOKOM C OJHOCEKTOPHBIM 3aTBOpOM. I[loa MHOKOM MOCTOSHHO HaXOIHTCH
BaroHetrka. B ciyuae, xorna B pyznoy/aBiMBaTelb MOCTOSHHO IOCTYNAeT BOJAA, CEKTOPHBIM
3aTBOP JOJXEH 3aKphIBAThCS TONBKO HAa BpEMs 3aMeHbl BarOHETKH, T.K. aKKyMyJIHpOBaTh

MOKDYIO pyAy B pyJoyJaBiuBaTeie 3anpeliaercs.
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Ecnu ne npenycmarpuBaetcs yriy6ka cToa, TO IIPOCKIIE leecoobpasHo cOpachiBaTh
Ha MOYBY CTBOJIA C BBITYCKOM Ha BHIpaOOTKY M IOTPY3KOH MOrpy304HBIMH MJIH [OTPY304YHO-
JOCTaBOYHBIMM MaILMHAMH.
BripaboTky pynoynaBiMBaHMS Ha CONPSKEHHSIX KpemnsrTcs GeToHOM. B ocTanbHeX
ClyyadX HeoOXOAMMOCTb MX KpEIUIEHHs pellaeTcss B 3aBUCHMOCTH OT KOHKPETHBIX

rOPHOT€0JIOTHYECKHX YCIIOBHIA.

3.5.4.7. MoHTaXXHbIe U XOAOBEIE BHIPabOTKH

K MOHTaXHBIM H XOZOBBIM BBIPabOTKaM OTHOCSTCS:

TOpHU3OHTAJIbHAsA A0CTaBOYHAaA Bmpa60"n<a H3 CTBOJIA WAXThLI B KAMEPY IlpO6HJIKH;

BEPTHKAIBHBEIA  XOMOK HIM  JIMQTOBBIH  BOCCTAIOIIMH M3  OKOJIOCTBOJIBHOIO
(pa3rpy304Horo) ABopa B Kamepbl ApOOHIBHOrO U 3arpy304HOI0 YCTPOHCTB;

FOpI/I30HT2U'IbeII71 XO0J0K H3 CTBOJIA B KaMeEpy 3arpy304HOro yCTpOﬁCTBa;

BEPTHKAIBHBIN XOJOK U3 pa3rpy304HOro JBopa B Kamepy OyTobos.

FopH30HTaNBHEIE XOAKH OT CTBONA IUAXTHl B KaMmepsl MOA3EMHOr0 OYHKEpHOro
KOMILJIEKCa IPUMBIKAIOT K KIE€TEBOMY OTAEIEHHIO CTBOJIA Y T060BOH CTOPOHEI KIIETH.

HonepequIe CE€YCHHS1 TOPU3OHTAJIbHBIX Bmpa60101< OT CTBOJIa B KaME€py IlpOGPIJIKPl H
JI03aTOpa PacCYMTHIBAIOTCS MO YCIOBHIO TPAHCIOpTa HaubONBIIMX MO pasMepaMm JeTancH
JIpoOUIIKH, 3arPy309HOTO YCTPOHCTBA M IPY30NIOABLEMHBIX CPEACTB.

Ha nopouse BrpaGoTOK HaCTHNAETCS PENbCOBEHIH MYTh HA YPOBHE C GETOHHBIM TIONIOM
BBIPabOTOK.

Tun kpenu BeIpaGOTOK NPUHHMAETCA B 3aBHCHMOCTH OT KPEMOCTH H YCTOHUYMBOCTH
mopoA (MOHONMHUTHBIH GeToH, HaOpHI3rOETOH, aHKepHas Kpelb) 110 aHAlNOTHH C Kpenblo
THINOBBIX OTKAaTOYHBIX BbIpaGoTok. CompskeHHs BBIPaGOTOK 3aKpeIUIsIOTCS OeTOHOM ¢
TIpeIBapUTENBLHOH YCTaHOBKOM aHKEPOB.

IlpoeM Ha CONpSDKEHHH BbIPAaOOTKH €O CTBOJIOM 3aKPBIBAETCH METANNHYECKOH
CTBOJIOBOi IBEPHIO.

BepruxanbHelfi X04OK B KaMepy 3arpy304HOrO yCTPOMCTBA MPOXOAMTCS ¢ OCHOBHOFO
TOPH30HTa 0 YPOBHS NOJOIIBBEI Kamep Ao3aropa. K XoAKy NPHMBIKAIOT TOPH3OHTAIbHBIE
c6oiikn ¢ xaMepoii mo3atopa, kaMmepoil ApoOHMIKH, KaMepoll IEPEIBHXHOrO 3arpy304HoOro

YCTpO#CTBa €MKOCTHBIX OTAENEHHUH (IIPH HX HAIHYMH).
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O6bIYHO  BEePTHKAIBHBIA  XONOK [OpPHUHMMAaeTcs NPAMOYIONbLHOrO CEYeHHs, a
ropusoHTalbHEle cOOHKM HMerOT cBoayarylo (opmy. CeueHHE BEPTHKAIBHOIO XOJKa
BbIOHpaeTCs U3 pacyeTa pa3MeLiieHUs B XOJIKE JIECTHHYHOTO U MaTePHANBLHOTO OTENEHHIA.

Pa3smeps!l NONEpEYHOr0 CEYEHHS MaTepHANbHOTO OTJCJNCHHS MPUHAMAIOTCA B
COOTBETCTBUH C pasMepaMH OIyCKaeMoro o0OopyJOBaHHs W MaTEpPHaNOB IJs NPOH3BOACTBA
PEMOHTHBIX pabor.

MarepuanpHoe oraeneHne obopynyercs OaabeBHIM NOJBEMOM C  THXOXOJHOM
npoxogueckoil nebeAKoH rpy30MobeMHOCTBIO 5 T M MEPEKPHIBACTCA JIIAaMH HAa OCHOBHOM
FOPH30HTE.

Tun Kpenu BEPTHKAIBHOTO XOJAKA NPUHMMAETCSs B 3aBHCHMOCTH OT YCTOHYMBOCTH
NIEpECEKAaEMBIX NOpPOA IO aHAIOTHH C KpENbI0 THIIOBBIX BEPTHUKAIBLHBIX BOCCTAIOLINX.
I'opusonTaneHble cOOHKH KpenaTcst HaOpHI3rOETOHOM, @ B HEYCTOHYHBBIX OPOJax - GETOHOM
WIIH aHKEPHOH Kpemnplo ¢ HabpBI3TOEeTOHOM,

BepTukanpHbIi XOMOK U3 pa3rpy304YHOro ABopa B kamepy OyTobos ceuenueM 1,2x1,5 M
obopynyeTcs TOMBKO JECTHHUYHBIM XOJOM.

Jna  coobmeHus ¢ KkaMepod  MepemBMXKHOrO  3arpy304HOro  yCTpoiicTBa
aKKYMYJMDYIOLIMX OTHENEHHH M [NOCTaBKM 00OpYJOBaHMA B ITYy KaMepy HCHOIb3YIOT
BEPTHKANBHBII XONOK B Kamepy po3aropa. C 3Toit HeNbl0 OT KaMepbl K XOIKY

NPeNyCMaTPHBAIOT FOPU3OHTAIBHYIO COONKY.

3.5.4.8. IlposeTpuBanue 1 obecnplINBaHHE

[TomszeMHbIH OyHKEpHBI KOMIUIEKC SBISETCS ONHMM H3 KPYHNHEHIIHX O4YaroB
nbLIe00pa3oBaHus.

Haub6onee naTeHCHBHOE NBbUIE0Opa30BaHHE MPOUCXOAUT NIPH pa3rpy3Ke BArOHETOK, MPH
BBINIYCKE PYAbl U3 PYJONEPENyCKHUKOB, NPH ApoONEeHHH, OPH MOJave Pyl B J03aTOpPhbl U
TIPH 3arpy3Ke CKHUIIOB.

B 3aBHCHMOCTY OT KOHKPETHBIX YCIOBUH OYHCTKH BO3AyXa OT MbUIH OCYILECTBIAETCS:

OpH BO3MOXXHOCTH BBIIAYM BO3ZYXa OT ACNHPAlLHOHHBIX YCTAHOBOK B HMCXOJSLIYIO
CTPYIO - C TIOMOILUBIO MOKDBIX NBUICYJIOBHTENEH (TOMONHEHHE BO3AyXa OCYMIECTBIISAETCS 3a
cyeT obueIaXTHOR BEHTHIALIMOHHOM CTpyn);

IIPY HEBO3MOXXHOCTH BBIIA4YM BO3JyXa OT aclHpPallHOHHBIX YCTAHOBOK B MCXOAALLYIO
CTPYIO - IOCPEACTBOM PELMPKYJIALMHU BO3JyXa C OAHOCTYIIEHYaToN (pyKaBHbIe (MIBTPBI) MIIH

JBYXCTyNeHYaTol (pyKaBHblE GHIBTPH - 3MEKTPOMUIBTPH], MOKpPBIE NBUICYTOBUTENN -
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EKTPOPUNBTPEl M APYrHEe) OYMCTKOH B 3aBHCHMOCTH OT 3aMbUIEHHOCTH BO3AyXa W
3¢ PeXTHBHOCTH NMBIIECOYHCTHBIX YCTPOHCTB.

OGecnpUINBAIONIME YCTPONCTBA YCTAHABIMBAIOT B KaMepaX ONpPOKH/BIBATEINEH,
JIpoOuIIOK, 3arpy309HBIX YCTPOUCTB.

[Mpu npoexTHPOBaHUH OGECTIBUIMBAIOIIMX YCTAaHOBOK HEOGXOAMMO PYKOBOICTBOBATHCH
pekoMeHpaunsIMH TexHuuyeckoro ordeta BHUUBTIT “Hcxonnbie naHHBIE AN COCTaBIEHHA
THIIOBOTO TNPOEKTa KOMILUIEKCHOro 06eCHBUIMBAHMSA IIAXT, KapbepoB, IpOOHIBHBIX U

oboraTHTeNbHBIX (abpHK”.

3.5.4.9. BripaGoTKK nepenycKHbIX YCTPOMCTB

K nmepenmyckHblM  BBIpaOOTKaM ~ OTHOCSATCA  TEPEMyCKHbIE  BOCCTAalOLIME ¢
MPOMEXXYTOYHOTO BBILIENEKALEr0 FOPH30HTa B OYHKEPHBIH KOMITIEKC OCHOBHOTO FOPH30HTA
U TMepenycKHble BOCCTAIOIIME M3 KOMILJeKca BhIIIENEXKAlIero ropu3oHTa (ObIBLIEro
OCHOBHOT0) B OYHKEPHBIH KOMIUIEKC MPOEKTUPYEMOrO OCHOBHOTO FOPH30HTA.

KonngectBo nmepenyckHeIX BoccTaromux (0AMH MK Goiee) 3aBHCUT OT KOHCTPYKIHH
GyHKepHOTO KOMIIJIEKCa.

Pa3Meps! nonepeyHOro ceYeHMs NEPEIyCKHBIX BOCCTAIOIMX JAODKHEI ObITh HE MeHee 3-
KpaTHOT'O MaKCHMAJIBHOTO pa3Mepa KYCKOB pysl (Opoab).

HuxHsist yacTe BOCCTaromlero, MpUMBIKAIONIas K KaMepe pasrpy304HOro YCTpOMCTBa
OyHKEpHOTO KOMIUIEKCAa HJM TepemycKHWKka, Kpemutcs OeroHom H  Qyrepyercs
H3HOCOCTOMKHM MaTepHaiioM. B ocTanbHOM 49acTH BOCCTAOIIMH KpenmuTCs TOJNBKO B Clydae
IPOXOJIKH €ro B cNabbIX HEYCTOHUYUBBIX OPOJAX.

VroJ1 HakJIOHa BOCCTAIOIMX IPHHUMAETCH He MeHee 65°.

Ecnn BoccTarolipii BepXHEH YacThHIO NPUMBIKAET K AKKYMYJHPYIOLIEMY OTIEJICHHIO
OYHKEepHOTO KOMIUNIEKCA BBIIIENEKAIET0 TOPH30HTA, TO BOCCTAIOLUMA B 93TOH 4YacTH
BBIIOJIHAETCA B BUJE BOPOHKH.

Ilpy BHebonbmoi NPOH3BOAMTENBHOCTH INAXT MNEPENYCKHO BOCCTAIOIMH MOXET
HpPHMBIKATh K KaMepe 3arpy304HOro ycTpoicrsa 6yHKepHOro KOMILIEKCA.

[To ycnoBusM npocTOoTEl O0OCITYXHBaHHS MPEANOUTCHHE OTHAETCA MNPHUMBIKAHUIO
NepenyCKHHKOB K aKKyMYNHDYIOLIEMY OTAENCHHIO KOMIUIEKCA, OQHAKO NPH 3TOM HECKOJbKO

YBEIUYHBACTCA 00BeM CTPOHUTEJIBCTBA.
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PeryaupoBka Bblmycka pyabl (ITOpOJbI) U3 EPEMYCKHBIX BOCCTAIOUIUX NPOEKTHPYETCH C
NIpUMeHeHHEM BUOPOYCTAHOBOK, JIOKOBBIX 3aTBOPOB, MIACTHHYATHIX MHTATENEH, a Takxke
TIPUMEHSIOTCSH KOHCTPYKIIMH CAMOPETYTIHPOBKH € YYETOM EMKOCTH NMapajuieibHbIX BETBEH.

BrinyckHas Iens NepemyckHHKa Kpemutcs GeToHOM M (yTepyeTcs M3HOCOCTOMKHMHU

MaTte€puaiaMH.

3.5.5. Iox3emHuble kKamephl

3.5.5.1. Kamepa riiaBHOro BOAOOTIHBA

Pacnonoxenue KaMephbl TJIJaBHOT'O BOJAOOTJIMBaA H806XOJIHMO npeaycMaTpuBaTh, Kak
MpaBHIIO, BO3Jie OKOJIOCTBOJBHOIO ABopa B Olloke ¢ Kamepoil IeHTpanbHOH MOA3EMHOM
3JIEKTPONOACTAHIIHH.

Kameps! MoryT 6vITh 3arnybneHHble 1 He3arayOaeHHbIE.

PasMeppl kamepbl BOJOOTIMBA ONpENENsIOTCS HCXOAS W3 KOJNHYECTBA HACOCHBIX
arperaTtoB U M3 YCJIOBHUA pacloOJIOKEHHS HUX BAOJb HpOlIOJII:HOP'I OCH KaMepel B OJHH psl,
NpHHUMAs paccTOSHHE Mex Ay HUMH He MeHee 1000 mMm.

PaccrosHue oT Haubosee BHICTYMAIOIIMX yacTeli HaCOCHOTO arperata 1o Onmxaitiued
CTEHBI KaMephbl CIeyeT IpeayCMaTpHBaTh:

0o JJNMHHE KaMepbl CO CTOPOHBI BOﬂOpr6HOI'0 X0JKa - HE€ MCHEE ULIHPHHBI
BOAOTPYOHOTO XOIKa, a C MPOTHBOMOJIOXKHOM CTOPOHBI - HE MeHee IUIMHBI MAaTGopMbl Jis
nepeBo3ky obopynosanus U 3aszopa 400 MM, NpH OTCYTCTBMH HAKJIOHHOTO BOAOTPYOHOrO
XOJIKa U MOBOPOTHOIi nnatgopmsl - 3a3opa no 1000 MM ¢ obenx cTopoH kamephl:

10 IIMPHHE KaMEpbI - HE MEHEE CYMMApHOI0 pacCTOSAHHUA, ONPENCISIEMOTO Fa6apHTaMH
060pynoBaHus WA WIHMPHHOH NuaTdOpMBI JUIA NepeBo3KH 0bopyaoBanus U 3a30opos no 200
MM MeEXAy 3THM ofopynoBanueM (miatgopmoil) Jo Hambojee BBICTYNAIOLIMX 4YacTeit
HACOCHOro arpe€rara v 10 CTCH KaMephI.

BBICOT}' KaMepbl BONOOTIUBHBIX YCTAHOBOK CJIEAYET ONIPEACIIATDL C YYETOM!

NpeBLIIEHAS OTMETOK (YHIAMEHTOB HACOCHBIX arperaToB HaJl ypoBHEM I0Jla KaMephl
He MeHee 100 mm;

MoJBEMa TPY30MOAhEMHBIMH CPE/ICTBaMH 00OPYIOBaHHA HaZ pelbCOBOH TaTdhopMoit,
a B Kamepax 6e3 pesbCOBBIX MyTeH - Hall NMOJOM Ha BBICOTY He MeHee 150 mm;

3azopa He MeHee 100 MM Mexay rpy3onoabeMHBIMH CPe[CTBAMH H HarHeTaTeNlbHBIM

TpyOOnmpoOBOAOM, pacnosiaraeéMbIM Ha BbicoTe He MeHee 1800 mm;
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YCTAQHOBKH 3JIEKTpoo6opynoBaHuS B He3arnyOlaeHHBIX kKamepax TakuM o6pa3oM, 4ToOsl
MecTa,  JOCTYNHBlE  JAnd  NPOHMKHOBEHHS  BOOBI K  TOKOBEAYLIUM  4acTsAM
31eKTpoobopynoBaKKd, Obiin Ha BeicoTe He MeHee 1000 MM OT TrOJIOBOK pENbCOB
OKOJIOCTBOJILHOTO ABOpa (Y CTBONIA).

Ilpu onpeneneHuH pa3MepoB KaMep clieyeT TakKe YUHTHIBAaTh pa3MelleHHe CPENCTB
ABTOMATH3alMM U TEJIEMEXaHUKH.

YpoBEHE 10N1a He3arnyogeHHOH kaMepsl cieflyeT IPUHHAMATh, Kak MpPaBUIIO, HE MeHee
yem Ha 500 MM Bhlle, a 3arnybiaeHHol kameps! - Ha 4000...5000 MM HHXe ypOBHS OJIOBOK
PENBCOB OKOJIOCTBOJIBHOTO jABOpa (Y CTBOJIA, [0 KOTOPOMY IPOJIOXEHBl BOJOOTIHBHbIE
CTaBEl).

ITpu Hayuuny B KaMepe BOJOOTIIMBHOH YCTAaHOBKH PEJILCOBOTO IYTH, YPOBEHB T'OJIOBOK
PETbCOB JOJKEH COOTBETCTBOBATH YPOBHIO I10J1a KAMEPEL.

HaxnonHBIH BOXOTPYOHBIH XOIOK, COCAMHAIOLINK He3arnyOneHHYI0 KaMmepy IiaBHOM
BOJOOT/IMBHOH YCTAHOBKH CO CTBOJIOM, CIEAYeT paclojararb, Kak IIpaBMJIO, MOJ YIJIOM 10
20° - 30° kx ropu30HTY.

B 3arny6rieHHBIX KaMepaX BOJOOTIMBHBIX YCTAQHOBOK YIJIBI HaK/IOHA BOJNOTPYOHBIX
XOJIKOB HaNNIEXKHUT OIPEJIENATh B 3aBUCUMOCTH OT FOPHOT€0JIOTHYECKUX YCIOBHH.

IlupuHy HAKIOHHBIX XOJKOB HeOOXOHMMO OmpeendTb € y4yeToM rabapuros
JOCTaBIsIEMOT0 [0 HUM 000pyIOBaHHS U pa3MeLieHUs TpyOOpoBOaOB.

B HesarnyGneHHBIX KaMepax BOJOOTIMBHBIX YCTAHOBOK, NPH YHCIE HACOCHBIX
arperaTtoB He GoJiee TpeX, HAIUIEKHT IIpe/lycCMaTpHBaTh, KaK MpaBWIIO, OAUH BOJ03a00pPHBIH
KOJIOZiell BHYTPH KaMmep.

KoncTpyKTHBHBIE pasMepsl BOA03a0OpHOrO KOJOJAIA CleAyeT NpHHHUMAaTh M3 pacyeTa
obecrieyeHns NOJIHOrO yIaneHds BOJABI M3 BORocGOpHHKA NpH pexuMe paGoTH HACOCOB,
UCKIIIOYAIOIIEM KaBUTAIMIO M a’pauuio. IIpH 3ToM riy6una Bogo3abopHOro KoJoALa 10JDKHA
661Th He MeHee 1800 MM (OT moAoLIBE BOJOCOOPHHKA).

Ionepeunsle pazMepsl BOA03a0OPHBIX KOJIOALEB HEOOXOOMMO OMpENENATh C Y4eTOM
3asopa He MeHee 200 MM MeXIY CIMBHBIMH 3aJBUXKaMH H CTEHKaMH KOJIOALA, a TaloKe
pasmeIleH s KJ1anaHoB Ha PaccTOSHHHA, PAaBHOM YTPOEHHOMY AMaMeETpy BeachiBaromuXx Tpyo.

Veres  KonoiueB JO/DKHBI  NEPeKpBIBAaThCS METALIHYECKHMHM  pelleTKaMH MM
pHU(dIEHBIMH METATHYECKAME JTUCTAMH.

I'naBHblE H YYacTKOBHIC BOJZOOTJIMBHBIE YCTAHOBKM JOJDKHBI UMETh BONOCOOPHHKH,

COCTOSIIIME H3 ABYX UM Gonee BHIpabOTOK.
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BmecTMOCTh BOJOCOOPHHMKOB IJIaBHOTO BOZOOTNHMBA JO/KHA OBITH paccydMTaHa HE
MeHee YeM Ha 4 - YacoBO# HOpMANbHBIH IPUTOK, @ YYaCTKOBBIX - Ha 2-4acOBOif MPHTOK.

TMonepeyHoe ceueHue BOAOCOOPHHKOR CNENyeT MPUHUMATh He MeHee 4,5 M’ B CBETY
HpH BbICOTE BhIpabOTKH He MeHee 1900 Mm.

BetBu BONOCOOPHHKOB NpH HANHMYMK OCBETVIOUIMX PpE3EPBYApOB HOJIKHBI HMETH
yxioH 0,001 B cTOpoHy HacocHOW Kamepsl, a PH YHCTKe BOXOCOOPHUKOB Yepe3 HAKIOHHBIE
xonxu - nogbeM 0,001 B Ty %e cTOpOHY.

IIpnmMeikaHue BeTBeill BogocOOpHHKA TNIaBHOH BOJOOTIMBHOH YCTAaHOBKM HEOOXOIUMO
npeaycMaTpuBaTh B TOYKAaX OKOJOCTBOJBHOTO [BOpa € MHMHMMANBHBIMH abCONIOTHBIMH
OTMETKaMH IOJIOIIBbI BEIPabOTOK.

BonocHopHHKM HacOCHBIX kaMmep 3ariy6iaeHHOTO THIA JOJDKHBI HMETh JBa BBIXOJIa HA
OTKaTo4Hble BBIpaboTkH. ONUH M3 BBIXOJOB HEOOXOIMMO yCTpauBaTh HEMOCPEACTBEHHO HAl
BOJOIPUEMHBIMH KJlaNaHaMH.

C uenpto KOHTPOJS YPOBHS IIAXTHBIX BOJ B BOJOCOOPHHMKAX HACOCHBIX KaMmep
3arny0JeHHOro THma  ClefyeT [peldyCMaTphBaTh CHEUMalbHble  BBIpaGOTKH  Haxg
BOZOCOOPHHKOM /7Sl YCTAHOBKH B HUX 3JIEKTpPOAINapaTypbl aBTOMATH3AlMM BOJOOTIIHEA.

lpyn Hanuuyuu B I1IaxTHOH Boxe abpasMBHBIX 4acTHIl (HOPOABI, pYObI) CleayeT
IpelycMaTpuBaTh OCBETISIOLIME PE3EPBYaphl C YCTPOMCTBAMH JUIL MX MEXaHM3HPOBAHHOM
OYHCTKH.

Heobxoaumoe KOMMYECTBO OCBETJISIOLMX Ppe3epByapoB JIOIDKHO ONpPEAENAThCH
pacueToM C y4eTOM TOro, YTO OJMH M3 HUX HaXOOUICHA B YHCTKE UJIH PEMOHTE.

[Tpy1 MpoeKTHPOBaHHUM B IIAXTHOM CTBONE 3yMII(OBOTO BOAOOTIMBA, 000PYAOBAHHOTO
rOPU3OHTAIbLHBIMU HAaCOCaMH, HEOOXOUMO HpeyCMaTpHBaTh:

npu 3ymnde rrybuHoi no Beptukanu 6onee 5000 MM - TYMHKOBYIO HACOCHYIO KaMepy,
MIPUAMBIKAIOLIYIO K 3yMII(y CO CTOPOHEI JECTHUYHOTO OTAC/ICHUS:

npu 3ymnde rnybuHolt no BepTukamuw MeHee 5000 MM - HHULY I HacocoB B
CONPSKEHUH OKOJIOCTBOJIBHOTO JIBOPA CO CTBOJIOM.

Ilpu HanMyMu Ha [OpPOMIUIOINANKE [BYX CTBONOB ClielyeT, Kak MpaBHIIoO,
IpelycMaTpuBaTh OfHY KaMepy 3yMI(OBOTO BOJIOOTIHBA B CTBOJIE ¢ HauboJblIeH TyOHHOM
C [IepermyckKoM BOIbI H3 APYTOT0 CTBOJA IO CIICLHAIBHON BEIpabOTKE HIIH CKBAXHHE.

B kamepax 3yMmm¢oBEIX BONOOTJIMBHBIX YCTAHOBOK pacCTOSIHWE oOT Haubornee
BBICTYNAIOIUX YacTell HACOCHBIX arperaToB CIefyeT IPUHUMATD 10 JJIHHE JO CTEHbl KaMephl
1500 MM, 1o mWHpHHE €O cTOpOHB! mpoxoja - 800 MM H ¢ NPOTHBOMOJIOXHOM CTOPOHBI -

400 MM, a Mexly HacOCHBIMH arperatamu - 1000 mm.
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Beicory kamepsl 3ymripoBOH YCTAHOBKH MpPH MJIOCKOM TEPEKPHITHH  ClieayeT
npHHAMaTh He MeHee 2200 MM, a Npy CBOAYATOM MEpeKphITHH - He MeHee 1600 MM oT nona
IO [IATHI CTBOJIA.
Anmaparypy aBTOMaTH3auuy 3yMI(poBOro BOJOOT/INEA ClleLyeT BHIHOCUTb Ha ypOBEHb
TOPU30HTa OKONOCTBOJBHOrO OBOPAa HJIM INpPEIyCMaTpPUBATH CIIEUHATLHOE MECTO i €€

pasMEILECHNA B KaMepax.

3.5.5.2. Kameps! aneKTpONoACTaHLUMH H paclipeleTMTeIbHBIX TyHKTOB

KaMepsl MoA3eMHBIX 3NEKTPONOJACTAHINI W pachpeleuTeNbHBIX MYHKTOB BBICOKOTO
HATIpSKEHUs CleyeT Pacroliararh;

HeHTpalbHBIX noa3eMHbx noxacraHumii (LITIIT) - B okonoCTBONBHEIX ABOpax BOMH3U
IIAXTHBIX CTBOJIOB C HENOCPEACTBEHHBIM NPUMBIKAHHEM K Kamepe He3arnyOeHHOlM IJIaBHOH
BOHOOTHHBHOﬁ YCTaHOBKH;

pacnpeeuTeNbHbIX IYHKTOB Boicokoro HanpspkeHus (PIIII)- B ueHTpe pacrionoxeHus
BBICOKOBOJIbTHBIX ITOTpeOuTeNel 3NeKTPOIHEPriHH (CTALIMOHAPHBIX K IEPeIBHKHBIX YIaCTKOB
NOACTAaHLIUH);

crauuoHapHbplX y4acTkoB noxactanuuii (YIIIT) - BONHM3M OCHOBHBIX NOTpebuTeneit
3JIEKTPO3HEPIHH;

npeobpazopaTenbHbix noAactaHuuii (I1III1) - B 0KOJOCTBONBHBIX JBOPaX H HA y4acTKax
11axT.

Ipu cooTBeTCTBYIOEM 060CHOBAaHHH HOMYCKAETCS PACMONIOKEHHEe YKa3aHHBIX Kamep B
ZIpyrUX MecTax.

B xamepax MOA3EMHBIX NEKTPONOACTAHIHH HEOOXOAUMO NpelycMaTpuBaTh MeCTa JUIst
YCTaHOBKH aIllapaTypbl aBTOMATH3aLHH ¥ TPY30TIOAbEMHBIX CPEICTB.

Kamepy HeHTpanbHOW NOABEMHOM HOACTAHLMH, MPUMBIKAIOMIYIO K He3arny6ieHHO#H
KamMepe TIJIaBHOH BOROOTIMBHOH YCTaHOBKM, CJeNyeT OTAENATh OT MoOcIeHed
NPOTHBONOXKapHOH nepeMbrdkoil He Menee 200 mMm. Ilpu 3TOM B mepembruke HEOGXOIHMO
NpeaycMaTpHBaTh IPOTUBOMOXAPHYIO M PELIETYATYIO JABEPH, OTKPHIBAIOLIHECS B CTOPOHY
HacocHoH kamepsl. Ilonel xamepnl LIINIT M kameps! IIaBHOH BOJOOTIMBHOH YCTaHOBKM
JIOJDKHBI OBITH Ha OTHOM YPOBHE.

Ipu npumeikanuu xamepsl LTI u PIIIT HemocpencTBeHHO k OTKaTouHOH BhIpaboTKe B
pasnensIollel UX CTeHe HaIIEeKHT NPe1yCMaTpUBaTh MOHTaXHbIE IPOEMBL.

Pa3Mepsl kaMep onpeaensoTcd KOHCTPYKTHBHO ¢ yueToM TpeGoBanuii EITB.



106

3.5.5.3. KamepnI meno 3neKTpoBO30B M TEKYIUEr0 PEMOHTa BArOHETOK

Jleno KOHTaKTHBIX 3JIEKTPOBO30B CJedyeT pasMeIlaTh, Kak MNpaBHiIO, B paifoHe
OKOJIOCTBOJIBHOTO JIBOPa B OTAENLHBIX KaMepax MM Ha yIIMPEHHH OTKaTOYHON BBIpAOOTKH €
OrpaXKeHMEM OT BEIpabOTKH CIIJIOLIHOMN HECrOpacMOH CTEHOH.

Jlerno KOHTakTHBIX 3JIEKTPOBO30B CHEAYeT NpelycMaTpHBaTh B COCTaBe KaMephl
PEMOHTHOH MacTepcko M 3ae3na B Hee, HCIONB3YeMOro [UIs CTOSHKM 3amacHbIX
3JIEKTPOBO30B.

Jlna xamep meno cnenyeT mpenycMaTpHBATh OAMH 3ae31 ITPH ONHOM PEMOHTHOM MeCTe
B KaMepe M JBa 3ae3fa NpH Hamuuud JBYX M Gojee PEMOHTHHIX MecT. KomuuectBo
HeoGXOAUMBIX MECT ClIeIyeT ONpenessTh PaCHeTOM.

B 3ae3nax Heo0XoqUMO NpefycMaTpPHUBaTh [IPOTHBONOXAPHBIE BEPH, OTKPHIBAIOLIMECS
Hapyxy.

B xamepax neno cnefyeT npemnycMaTpUBaTh GETOHHBIE MOJIBL.

npld 3TOM YPOBHE N0JIa JOXKEH COOTBETCTBOBATh YPOBHIO I'OJIOBOK PEIIBCOB.

BricoTy kameps! peMOHTHBIX MAcTEPCKHMX Ul 3J€KTPOBO30OB HAIUIEXKHT ONPENENATh C
Y4ETOM pa3MelleHHS MOHTaXHBIX 6ok Ha BbicoTe He MeHee 3000 MM, a IIHpHHY - ¢ yUeTOM
1o 700 MM ¢ o6eux cTopoH.

B KkaMepax pPEMOHTHBIX MAacTepCKHMX CIeAyeT IpeAyCMaTpHBaTh CMOTPOBBIE SMBI
mapuHo# He Gonmee 1000 MM, rmy6unoit 1650 MM M LUIHHOM, paBHOM ANHHE NpPHHATOrO
371EKTPOBO3a IPH OJHOM PEMOHTHOM MECTE W CyMMapHO# IJIMHE ABYX 3JIEKTPOBO30B IIpH
JBYX DEMOHTHBIX MecTax. B OJHOM M3 KOHIOB siMbl MO BCell ee MmHpHHe HeoOXOAMMO
[IpeJycMaTpuBaTh MPUAMOK IyOHHOM 500 MM, B CTOPOHY KOTOPOTO IOM MBI JO/DKEH MMETh
ykJioH 1o 0,01.

Hna cmycka B sAMy JNioled cnedyeT INpeAycMaTpHBaTh OETOHHYIO HIIM CTAIbHYIO
JIECTHHILY WJIH CKOOBI, 3a/ie/laHHbIE B CTEHY.

Kamepbr ana Tekymero peMOHTa, YHCTKM M CMa3Kd BaroHETOK  CIIEAyeT
npegycMaTpuBaTh B T€X ClydasxX, KOTJa pasMepbl KJeTeil He MO3BOIAIOT BbIAAYy Ha
MIOBEPXHOCTb BarOHETOK, HCIIONB3YEMBIX MUl OTKATKH ITONE3HOr0 MCKOMAeMOro MM IOPOJBL.
Bo Bcex ocTanbHBIX Cy4yasx HEOOXOAMMO IpelyCMaTpHBaTh TOJNIBKO KaMepy Ui CMasKe
BaroHeTOK.

JlnvAa xamepel TEKYLIErO PEMOHTA BArOHETOK JOJDKHA ONpPENENATHCS C  Y4EeTOM

MHHHMMa/IbHBIX 3a30pOB MEXJY BaroHeTKaMH M CTaHOYHbIM obopynoBaHHeM - 1500 mm,
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MEeXIy BaroHeTOK M jBepbio - 1200 MM, Mexay asyMs Baronetkamu - 700 M. nuna
OTJENICHHUS 1J11 CTAHOYHOro 060pyA0BaHHs JoMKHA ObITh He MeHee 3000 MMm.

[llnpuna xamepel TEKYIUErO0 PEMOHTA BArOHETOK MOJKHA OMNPENESThCH € YUETOM
KOJIHYeCTBA NPEJyCMOTPEHHEIX B KaMepe PenbCOBBIX MyTed, a Takxke 3a3opoB 500 MM ¢
Kax/10# CTOPOHBI MEXIy BarOHETKOH H KPEIIbIO.

Kamepsl NOMKHBI 3aKPEMUIATECS HECTOPAEMOM KpeNbl0 H HMMETh NPOTHBOIOXKAPHEIE

JIBEPH.

3.5.5.4. Kamepn! nucneryepa, annaparyps! caasu v C1Ib

Kamepa nmucnerdepa B moAseMHBIX BbIpaGOTKax AO/DKHA DacronarathCsi € YHETOM
yao6cTBa KOHTpOJIA M YIIPAaBICHHA aBTOMaTH3HPOBaHHBIMH YCTAHOBKAaMH, a TaKXKe MPOCTOPEI
00CITy)KMBaHHS U PEMOHTA alapaTyphl.

B 3aBHCHMOCTH OT anmaparypHOTO DELIeHHs AWUCIETYEpH3allM¥ pyAHHKa, kKaMmepa
MOXET COCTOATH M3 OJHOIO MJIM HECKONIBKHMX I[TOMEIICHHH: AMCMETYEPCKOH, annapaTHOM M
Mactepckoii. BricoTy KaMepsl ciienyeT npuHUMarh He MeHee 2200 MM.

CreuunanbHble KaMepBl ¥ HUIIH JUIS pa3MelleHUs annapaTypsl BBICOKOYaCTOTHOH CBSA3H
crnefyeT NpedycMaTpHBaTh C pasMepaMH: JjI Kamep IO WIMpHHE U JulnHe He MeHee 1500 MM,

no Beicore 1800 MM, Ui HUII - O IIMpHHE M BblicoTe He MeHee 1000 MM, 1o rimybGuxe -

800 MM,

3.5.5.5. Kameph! oxxuanus

Kamepy oxuzaHus cnemyer pasMemaTh BONH3M IMaXTHOTO CTBOJA, IO KOTOPOMY
IpeycCMOTpeH CIycK-oabeM mofeil. Kamepa Moxer pacmonaratbesi 000COOJNEHHO HIH
MEXy ABYMs NapannelbHbIMHI BbIpaboTKaMH (BETBAMH OKOJOCTBOJIBHOTO ABOPA).

B xamepe oxugaHus HeoOXORMMO IIpelyCMaTpHBaTh JBa BHIXOJ4, NOMEPEUHBIE
pasMepbl KOTOPBIX JOJKHBI OBITH He MeHee: 10 IHpHHe - 1500 MM 1 o BeicoTe - 2200 MM.

[Tnomans mona xamepbl OXMIAAHUA CIEAYET ONPENENATh WCXOAS W3 HOPMaTHBHOH
IUTOIIANH Ha OJIHOTO YeloBeKa, paBHo# 0,5 M. [lon fomkeH GbITh GETOHHEII.

B xaMepe oXxuaaHus HODKHBI OBITH HPEYCMOTPEHBI CKaMbM LIHPHHOH 450 MM,

pacroNioXXeHHBIE B JIBa HIIK YETHIPE pAMa C MPOXOAaMH MeXIY HHMH He MeHee 800 Mm.
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3.5.5.6. Kamepa nog3eMHOro MEAHLHHCKOTO MyHKTA

Ha npennpustusx no nobblue MONE3HBIX HMCKONAEMBIX MOA3EMHBIM COCOOOM, Ha
KOTOPBIX OTpacieBbIMH HOPMATHBHBIMH JOKYMEHTAMM MpEJyCMAaTpUBAeTCs [OA3EMHBbIH
MEIMIMHCKHUI NYHKT, cneayeT BOJIM3M KaMephl OKUAAHHS pa3Meilarh KaMepy MeIHIIMHCKOTO
NYHKTA.

B cocraBe kamepsl HeoOXOAMMO IpeRycMaTpuBaTh JABa INOMeIUEHHS (TPUEMHO-
PETHCTPaLlMOHHOE M NEPEBS309HOE), pa3Ae/ieHHble MeXAy coboif nmeperopoakoil ¢ mpoeMoM
Iuia nBepH. Pasmep xamepsl B nane gojikeH 6biTh He MeHee 4000 x7000 MM.

Kamepa nomxHa MMeTh ABa BbIXOAa (X0JKa) B OKOJNOCTBOJNbHEI ABop. [lomepeuHbie
pasMephl XOAKOB NOJDXHB! ObITh N0 mupHHe - He meHee 1500 MM K 1o BhICOTE - HE MeHee
2200 MM. B xonkax HeoOXOAMMO IpelycMaTpUBaTh OTKPBHIBAIOLIHECS HApYKy ABEPH ¢
BEHTHISLIMOHHBIMH OKHaMH.

[Ton xamMeps! MEMIMHCKOTO IMTYHKTA W XOIKOB CEAYET NpelycMaTpUBaTh OETOHHBIN.

Kamepa MoxeTr pacnonaratbcs Kak MexJay HABYMA BbelpaboTKaMH (BETBSAMH)

OKOJIOCTBOJIBHOT'O IBOPa, TaK ¥ 060cobieHHO.

3.5.5.7. Kamepa noazeMHo#H naGopaTtopuy ONpese/IeHHs KauecTBa pyabl

Kamepy noaszemuoit nabopatopuu onpe/enenus KauecTBa pyasl CIeAyeT pacnoyarats B
paiiloHe  OKOJIOCTBOJIBHOFO JBOpa BOJNM3M pa3rpy304HOro yCTpOMCTBa MOA3EMHOrO
OyHKEpHOTO KOMIIEKCA C Y4€TOM MaKCHMallbHbIX yn00CTB 10 0T6OpY Npod W BHIMOIHEHHS
ONEepaTHBHOTO aHANK3a KadecTBa pyIbl.

B xamepe HeoOxoauMoO mpelycMaTpHUBaTh ABa INOMELICHUS, OTTOPOXEHHBIE APYT OT
Apyra 6€TOHHOH MM KMPIHMYHOH CTEHOH C MPOEMOM [ ABEpU: OTHAENECHHE NOATOTOBKH
po6 pyasl K aHATH3Y H OTAENEHHE PAAUOMETPHYECKOrO aHaIH3a.

Pa3mepbl xaMephl clielyeT OnpeAeNaTh ¢ YUeTOM MOHTaXHBIX 3a30poB He McHee SO0 MM

M NIpOXOJOB MEXAy obopynoBanueM He MeHee 800 MM,
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3.5.5.8. Kameps! HHCTpYMEHTANBLHOMN KNagoBoil

B noa3eMHO# MHCTpYMEHTAIbHOM KJanoBOil NPOW3BOJMTCA NPHEM, XpaHEHHE, Bblaaya
M y4ET MEJNKOro o0opynOBaHus, HHCTPYMEHTA M MHBEHTAps JUIS MPOH3BOJACTBA MOA3EMHBIX
pabor.

Pasmeps! xamepbl crienyer ONpenensTh C YYETOM pa3MelleHWs B Hell crenawxeil u
wikadoB JUIT HHCTPYMEHTa H MHBEHTApS, a TAKXKE BEIHYHHEI CBOOOIHOIO MPOXoJa U 3a30pOB
cornacHo TpeGopanmii EITb.

Jns XpaHeHHs CMa304YHbIX MAaTEpHalOB CIIEfyeT MpeJycMaTpHBaTh CHELHAIbHYIO
HUIIY, KOTOpas 000pyAyeTCs MPOTHBOIIOXKAPHOHN IBEPHIO.

B xamepe HHCTpYMEHTaIRHOH KN1anoBo# HEOOXOAUMO MpeaycMaTpuBaTh GETOHHBIN 11O
¢ yknonoM 0,003 B cTOpOHY BOAOOTIHBHOM KaHaBKH.

Kamepy wuHCTpyMeHTanbHOH KnanoBoil cnefyer pacmonarath BOJH3M  paiioHa

IIPOU3BOACTBA OYHUCTHBIX pa60T.

3.5.5.9. Cxnan st XpaHeHHs POTHBOMOXAPHBIX MaTEPHANIOB,

000pyIOBaHHS H HHCTPYMEHTOB

Ciilal, NpOTHBONOXAPHBIX MHCTPYMEHTOB  CIeAyeT pacmojaratb B  paHoHe
OKOJIOCTBOJIBHOI'O ABOpa Ha KaKIoM ,ﬂeﬁCTBy}OHICM TOPH30HTE B OTIENBHOR BLIpaﬁOTKC 282041
B MECTE pacIIHpeHHs OTKaTOYHOMH BEIPabOTKH.

B cxnane npoTHBONOXAPHEIX MAaTEpHaoB HEOOXOAUMO MpelycMaTpHBaTh OTCEKH IS
XPaHEHHA NMPOTUBONIONKAPHOro O0OpYAOBaHUs, MATEPHAOB W HHCTPYMEHTA, MECTa BOJb
OTCEKOB /I CTOSIHKM TI0€3Ja C IPOTMBONOXAPHBIM 00OpYJOBaHHEM, MaTepHaliaMH H
HHCTPYMEHTOM, a TaKXXe PELICTYAThIE METAJUTHYECKUE NIBEPH.

3a3zop MexIy HPOTHBOIIOXKAPHBIM IIOE3JOM M OTCEKaMHM JOIDKEH OBITH HEe MeEHee
700 mm. [1IHpHHY OTCEKOB AJIA XpaHeHHs NPOTHBOIIOKAPHOTro 060pyIOBaHMS, MATEPHATIOB U
HHCTPYMEHTa clielyeT MPUHUMATE He MeHee 900 MM.

Jlnuny cxnajma cnemyeT onpenensTh IO CYMMAapHOH JUIMHE CONPSIKEHHS €ro ¢
OTKaTOYHOH BHIPabOTKOM, JIMHE COCTaBa IPOTHBOMOXKAPHOTO MOE3/ia H 3a30pOB ¢ 0DeHX €ro
KOHLOB He MeHee 1000 Mm.

Pacnonoxcenne y4aCTKOBBIX KaMmep MU XpaHEHHS TPOTHBONOXAPHBIX MaTepHasIoB

clenyeT MpefyCMaTpUBAaTh CO CTOPOHEI NOCTYIIEHHS CTPYH CBEXETO BO3AyXa.
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3.5.5.10. KaMepa noabeMHOI MaIIHHBI

B xamepax MOABEMHBIX MamMH H NebeOK CleXyeT NpeaycMaTpUBaTh JBa XOJKxa
(BbIXOZA) : OOMH - [/ KaHATOB, BTOPOH - Ul JOCTaBKM B KaMepy 0OOpyAOBaHHS H
MaTepHasoB.

Pa3mepn! ceueHHs XOAKa ANA AOCTaBKH 00OpyNOBaHHSA HEOOXOIHMO ONpelessTh M3
ycnosuit 6e30macHOM TpaHCNOPTHPOBKH Hambonee KpynmHOTro y3Na WM JETal [0XBEMHOM
MaIIHHBI 1K J1e0eIKH.

Pa3meps! kaMep NOABEMHBIX MAIUMH U Ne0eA0K HaIJIEXKUT IPUHUMATE KOHCTPYKTHBHO
C Y4YeTOM YCTaHOBKHM TIpY30NOABEMHBIX YCTPOHCTB 11 OOCHYKMBaHMS K PEMOHTA
obopynosanus.

B xaMepax HIKHBOB JOMKHBEI OBITh MPEXYCMOTPEHBI NPOXOAbI MeXIy (GyHIaMeHTaMH
IIKMBOB M CTEHAMH KaMepHl:

C OJHOM CTOPOHBI - AOCTAaTOYHLIE AN TPAHCIOPTHPOBKH OOOPYNOBaHHS B Kamepy
NOJBEMHON MalllMHbI IPU PEMOHTE WJIM €€ 3aMeHe, HO He MeHee 800 mm;

¢ ApYTOi CTOPOHBI - MOHTaXXHbIH Mpoxox mHpHHOi He MeHee 500 MMm.

3.5.5.11. Kamepa noxsemHoit yGopHoit

CrauvonapHas noazemHas ybopHas ycTpamBaercs B 000coOjieHHO# Kamepe,
COECMHEHHOH 3a€3J0M € OTKAaTOYHOH BHIpabOTKOH, M 0OOpyIdyeTcs acCeHHU3allMOHHOMR
paroHeTkof. Han BaroHerko#f ycrtpamBaercs mnoMocT ¢ kaOuHoi. Bxom B kabuuHy
npeaycCMaTpHBaETCs 110 METAIUINYECKOH NecTHHIE.

OT 3ae31a Kamepa yOOpHO# JOMKHA OTAENATECA JBYXCTBOPYATOH ABEPHIO C KAIUTKOMH.

Pa3Mepsl kaMephl ciielyeT onpeelisiTh KOHCTPYKTHBHO C YYETOM pa3MelaeMoro B Hel
000pyn0oBaHH, & TAKXKE 3a30pOB H IPOXOIOB B COOTBETCTBHH ¢ TpeboBaHusmu EINb.

O60cobneHHass BEHTIIIANMS KaMephl JOJDKHA OCYLIECTBISATBCS 3a CYeT o0meimaxTHoi
JETPECCHH Yepe3 BEHTHIIIIMOHHBIA BOCCTAIOIUMH HIM CKBAXHHBI, Y OCHOBaHHS KOTOPBIX

paciojiara€Tcs Kamepa.
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3.5.5.12. Kamepn! U1 AM3ENLHOrO CaMOXOJHOIO TPAHCHIOPTa

Ilpy MCIIONB30BaHME Ha MOA3EMHBIX PabOTax CaMOXOMHOrO AM3EJBHOTO TPaHCIOpTa
IIpH NPOEKTHPOBAHMH TOPH30HTA CJEAYET NpelyCMaTpHUBaTh Kamepbl rapaxka, peMOHTHOM
MaCTepCKOﬁ H CKJ1aJla roproYeCcMa3ouHbIX MaTCpHAIIOB.

BMecTHMOCTh Tapaxa no/kHa oOecreyuBaTh CTOSHKY BCEro CHMCOYHOIO COCTaBa
I1apka 3a HCKJIIOUEHHEM MAallliH, HaXOASIINXCS B PEMOHTE.

PeMOHTHYI0O MacTepckylo CliellyeT MpeAyCMaTpUBaTh B  Clyyae OTCYTCTBHA
BO3MOXHOCTH JOCTaBKH MAllIMH HA HOBEPXHOCTL 6e3 pa3GOpKH UX HA OCHOBHBIE Y3JIBL

HomyckaeTcs pacnonoXeHHe peMOHTHOM MacTepcKoil B OIHOM BBIpaGOTKE ¢ rapaxxom
IIpH YCJIOBHM pasJeleHua HX HCCFOpaeMOﬁ CTEHKOH C TIPOTHBOTIOXKapHBbIMH IBCPIMH H
HaJIW4YHUA HE3ABHCHMBIX BBIXOOOB.

PasMepr! kaMep rapaxa W PEMOHTHOH MacTepcKOW CIieflyeT OIpPEeAeNsTh C y4eToM
rabapHTOB 0OCTY)XKMBaEMbIX MalllMH, HEOOXOAUMBIX MPOXOOB I MIOAEH MeXAy MaulHHaMK
M BO3MOXXHOCTH MaHEBpa IIpH BBE3A€ H BhIE3JE MALIMHBI, UMEIOMeld HauOONbIIMH pagHyc
MIOBOPOTA, a TAaK¥Ke C Y4eTOM yCTpoicTBa pabounx MecT.

Beicoty kaMep HeOGXOmMMO ONpefeNnsTb ¢ YYETOM BBICOTHl pa3MeEllaeMbIX
Ipy30NI0XBEMHBIX CPEACTB.

B cnyuae pasmenbHoro pa3MelIEHHs KaMmep rapaxa H DPEMOHTHOH MacTepCKoii,
paccTosiHUE MEXAY HUMH JOJDKHO ObITh He MeHee 30 M.

Ionzemunie cknanel 'CM cnenyer pa3Menate B 060COGEHHBIX KaMepax, HMEIOIINX
HE MCHEC BYX BBLIXOJIOB B Bmpa6orm, K KOTOpbIM OHH NPHMBIKAIOT. l—[pH 3TOM, BBIXOABI
JOJDKHBI pacmojiaratbcd B Haubosiee yAaleHHBIX APYT OT Jpyra 4acTaX KaMephl H
060pyn0oBaThCs MPOTHBONOXKAPHBIMH NOSCAMH C ABYMSI METAJUTHYECKHMH JBEPSAMH.

Vpoeenp mnouBsl Kamephl cknaga I'CM  pomkeH ObITB HUXKE YPOBHS IOYBBHI
IIPUNIETAIOMX BHIPAaOOTOK WM MNepel BLIXOAAMH H3 KaMepbl JOJDKHBI OBITH YCTPOEHBI
GeToHHBIE Banbl. YriybJieHHe WM Banbl JOJDKHBI OBITH TakKMMH, 4TOOBI HCKIHOYAIACh
BO3MOXHOCTh PacTeKaHHs TOploYe-CMa3oyHBIX MaTepualioB 3a Hpelesbl CKIana, eciid BCH
AUAKOCTH BBITEYET M3 COCYHOB, B KOTOPBIX OHa XpaHHUTCs. ToNIMHAa Bana AO/KHA OBITH
paBHa ero BrIcOTe, HO He MeHee 500 MM.

Cxnang I'CM  pomxeH pacnonaratbes He Ommxke 100M 0T OpyrHx NyHKTOB
o0cmyXHBaHHA.

B xamepax rapaxa, peMOHTHOH Mactepckoii u cknaga 'CM cnenyet npenycMaTpuBaTh

O€ETOHHBIE MOJIEL.
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3.5.6. IIpoTsKeHHbIE rOPH30HTATBHBIE BBIPAaDOTKH

I'opu30HTANbHBIE KATMTANBHBIE BEIPAOOTKY 110 Ha3HAYEHUIO NENATCA HAa OTKATOYHBLIE H
BEHTUIILIUOHHEIE,

®GopMy momnepeyHOro cedeHUs BbIPAOOTOK CIEAyeT BRIOMpaTh B 3aBHCHMOCTH OT HX
Ha3Ha4YeHMs, YCTOHYMBOCTH MOPOZA M cpoka cayXObl. B ycroifuusbix mopozax, kak MpasHio,
crieslyeT NPUHHUMATh CBOIYATYIO (GOpMY € BEPTUKAIBHBIMH CTEHaMH, IIPH HEYCTOHUMBBIX
nopojax - NoAKoBooOpasHylo ¢ NPSAMBIM CBOAOM, NPU HEYCTOHYMBBIX NMOpOJax C IyueHHEM
TIOUBBI - IOAKOBOOGPA3HYIO ¢ 0OpaTHEIM CBOJIOM, KPYTJIYIO HIIH 3JIMITHYECKYTO.

Pa3Meprl OMepeyHOro CeveHHs] rOpPU3OHTANBHBIX BHIPaOOTOK Ha MPAMBIX YydacTKax
CllelyeT OMpeAeNsTh C Y4eToM rabapHTOB NPUMEHSEMOTO NpOXOoayeckoro oOopynoOBaHMSA,
NOABMXKHOTO COCTaBa, IPHMEHAEMOrOo IJIsi TPAHCIHOPTUPOBKM IOJE3HOTO HCKONAeMoro,
MaTepHanoB W JNif NEpPEeBO3KM JIofeH, pa3MellieHus TPyOONpPOBOJOB M 3AEKTPHYECKHX
xabeneii, HeOOXOUMBIX 3a30pPOB H IIPOXOJIOB B COOTBETCTBHH ¢ TpeGopaHusMu EINB, a Taroke
C y4eToM Npomycka HeoO6XO0OUMOro KOJIMYECTBA BO3yXa CO CKOPOCTBIO, perjlaMeHTHpyeMo#H
EIIb. Tlpu onpenenenuu pasMepoB MONEPEYHOTO cedyeHHs BBHIPAOOTOK Ha 3aKpyIJIEHHH,
KpPOME TOTO, ClEefyeT Y4YMThIBaTh IpPH JOKOMOTHBHOH OTKaTke BEIHYHHY YIIHPCHHS,
MIPUHUMAEMYIO paBHOM ¢ Hapy)XHOH CTOpOHBI KpHBOH He MeHee 300 M, C BHYTpeHHeEH - He
MeHee 100 MM, a paccTosiHME MeXIy OCSAMH PENbCOBBIX IyTeH clefyeT YBENHYHBATh He
MeHee 4eM Ha 300 MM 1O CpaBHEHHIO € IIHPHHOHN MEXYNYThS HA IPIMBIX Y4acTKaX.

[Ipy nDpoeKTHpOBaHMM CONpPSKEHHH TOPH3OHTANBHBIX BHIPAOOTOK HEOOX0AUMO
YYMTBIBATH pa3Mephbl CEUCHHl COMNpAraeMbIX BBIPaGOTOK, MX B3aHMHOE BIMSHHE, TabOapHTHI
NOABHXHOTO COCTaBa, THIIbl CTPENOYHEBIX IIEPEBOJOB U YINIbl OTBETBJICHHI NIPH COOMIOICHUH
HeoOXOINMBIX ITPOXO/IOB, 3a30POB M YIIHPEHHH.

Beibop THma ¥ pacueT mapaMeTpoB Kpemu BbIpaGOTOK CHEAYET NPOH3BOAUTHL B
cooTBeTCTBHH ¢ TpeGoBaHuAMH rnasbl CHull [1-94-80 “TloasemHbIe ropHble BHIpaGoTKH”.

B ropusoHTaneHBIX BBIPaOOTKax HeOOXOAWMO NpeAyCMaTpHBaTh BOJOOTIHBHBIE
KaHaBKM OTKPBITOTO WJH 3aKpHITOr0 THna. [ eoMeTpuyeckde MapaMeTpbl ¥ NPOMYCKHYIO
CNOCOOHOCTh  KAaHABOK  CIeJlyeT ONpeneisiTh B COOTBETCTBHH C  KOHKPETHBIMH
TUAPOTEOIOTHUYECKMMH yCIIOBUsiMA. KaHaBky JOJDKHBI KpEenuThCs OETOHOM HE3aBHCHMO OT

THUIIA KpenH BEIPaboTOK.
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3.6. Cucremnl pa3padorku

I'naBHbIM TpeGoBaHMEM @IPH pELICHWH BONPOCOB BbIOOpa CHCTEMB! pa3paGOTKH
SBJIAETCS  NpaBUIbHBIE M BCECTOPOHHMH  y4eT  BIMSHMS  MHOIOYMCIEHHBIX
FOPHOTeOJIOTHYECKUX (PAKTOPOB: pasMephl MO [IPOCTUPAHHIO, MOILHOCTH, YIONl NAACHHA W
riny6uHa pacripocTpaHeHHUs pYIHOH 3alleXH, KPENocTb, MIIOTHOCTh, COJAEPXKaHHE MOJIE3HBIX
KOMIIOHEHTOB B pyJie 1 BO BMELIAIOIIKX TTOpPOAax M T.IL.

Jns pa3paGoTki MeCTOpOXKIEHMH Py 4YepHBIX M LBETHBIX METAIOB IPUMEHSIOTCH,
KaK MpPaBUJIO, CHCTEMB! pa3pabOTKH, KOTOPhIE PEKOMEHIYIOTCA B 0OOCHOBBLIBAIOTCS HAay4HO-
HCCIIEZ0BATENLCKUMH HHCTHTYTaM| OTPACIIH.

OKOHuYaTeNbHENA BHIGOpP TEXHONOIHM MOA3EMHOM pa3paboTK¥  MecTopoXaeHui
JeNIaeTcs MPOEKTHHIMH OPraHU3allMsAMH C Y4E€TOM TFOPHOTEO0JIOTHYECKUX YCIOBHH OTpaGoTKH
PYIHBIX 3anexed, obecneyenus KOMINEKCHOW MeXaHHW3allMM TOpHBIX paGoT u Haubolee
MIOJIHOTO 3KOHOMMYECKHM Lenecoobpa3HOCTH HM3BICYCHMS DPyABl M3 HELpP, NPaKTHYECKOTO
ONbITa IPUMEHEHHS CHCTEM Ha MPOEKTHPYEMOM NPEIIPUSTHH.

[pu 5TOM AOMKHO OBITH AOCTUTHYTO:

obecnieyenre HeoOXoouMbIX TpeGoBaHui 0e30IacHOCTH TpyJa Ha NMPOXOOYECKHX H
OUHCTHBIX paboTax;

3HAYNTENBHBIA POCT MPOU3BOIUTEILHOCTH TPYJa FrOPHOPaObOUHX;

COKpallleHHe 00beMOB NOATOTOBUTENIBHO-HAPE3HBIX paboT;

CHIXeHHe ceGecToMMocTH JOOBIYM py/Ibl IO CHCTEME;

BO3MOXHOCTh IUIHPOKOT0 HCIOJIb30BaHMS HAayYHBIX METOJOB OPraHHM3alMH TpYAA H
TIPOM3BOJICTBA;

NOBBIILICHHE HMHTEHCHMBHOCTH TOPHBEIX paboT M  JOCTHXXEHHE HX  BBICOKOH
KOHIIEHTpaLUH;

obecredennte yCTONYHNBOH PHTMUUHOM paboTH! LIaXTHI O BBLAAYE PYJBI;

TIOBBILIEHHE KYNbTYPhl U KaYeCTBEHHOE H3MEHEHHE XapaKTepa Tpya FTOpHOpabodHX.

B cnyuyae, xorga B KOHKPETHBIX TOPHOTEOJIOTMYECKHX YCIOBHAX BO3MOXKHO
MIPUMEHEHHE HECKOJBKHX CHCTEM Pa3pabOTKH H 3KOHOMHYHOCTh TOTO MM HHOTO BapHaHTa
CHCTEMBI HE SBISETCH OYEBHMAHOH, HEOOXONMMO BBINOJHSATH TEXHHKO-3KOHOMHYECKOE
CpaBHEHHE PacCMaTpPHBAaEMBbIX BAPHAHTOB.

OCHOBHBIMH TOKa3aTeNIMH NPH BHIOOpE SKOHOMHYECKH Lenecoobpa3sHoH CHCTeMBI
CIyXaT:

CpaBHUTEJIbHAs IKOHOMHUYECKas 3 PeKTHBHOCTh CHCTEM pa3paboTKHy;
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TOTepH pyAbl U HOJIE3HBIX KOMIIOHEHTOB NpH A00bIUE;

CpaBHHTENbHad NPOH3BOIUTEILHOCTD TPYAa;

CTENEeHH KOMIUIEKCHOCTH OCBOEGHMA MECTOPOXACHHS W yiepba OKpyXalolei
TIPUPOIHOM cpelie IPY BEAECHUH FOPHBIX paboT.

TexHHKO-?KOHOMHUECKOE CpaBHEHHE BEIONPAEMBIX CHCTEM Pa3pabOTKH LielecoobpasHo
BBINOJIHATH ¢ nomombio DBM no nakeram mpukiaanseix nporpamm “HMeTtnon” u “Pypa”,
paszpabotannsiv U1 AH KazCCP.

[To IpHHATEIM CHCTEMaM pa3pabOTKH B [OACHUTENBHOM 3alMCKe IPHBOJUTCS OMHCaHHE
TEXHOJIOTHH OYHMCTHOH BBbIEMKH, IpPOXOAKH MNOATOTOBHTENLHO-HAPE3HBIX BBIPabDOTOK H
TIPHMEHIEMOro 000pY0BaHNS /U1 BeleHHS TOpHBIX paboT.

ITo xaxmoli cHcTeMe OCyIIecTBISeTCE MNOAcCYeT OOBEMOB TIOpHBIX paboT mo
cpeaHeB3BelIeHHOMY 610Ky ¢ 3anoaHenHeM Tabnuis! o popme 1. Ceyenne BrpaboTOK mpH
STOM BHIOMpaeTCss B 3aBHCHMOCTH OT IPHHHMAeMOro OOOpYHOBAaHHMS M YBS3BIBA€TCA C
TUNOBBIMH CEYEHUAMH.

Pacnpenenenne 3anacoB pyasl MPOEKTHPYEMOro 3Taka MO cHCTeMaM pa3paboTKH U
BHIaM paloT, rokasaTeiny H3BJIEYEHHMs DyIbl, NOTEPh H 3aCOPEHMS, CpeIHee COAepxKaHue
[IOJIE3HOTO KOMIIOHEHTa B JOOBITON TOBapHOH pyle pacCUMTHIBAIOTCS U CBOJNATCA B
tabnanunyio dopmy 2.

[To o6ocHOBaHHOMY M NPHHSATOMY INPOLEHTY Y4acTHd Ka)KAOTO BapHAHTA CHCTEMBI
pa3pabotku B o01eit 106b14e pyaHuka (rpada 2) onpeiensloTCs HTOTOBbIE 3amachkl MO BCeM
cuctemam (rpada 3).

INo pacyeTHBIM JaHHBIM NPOLIEHTHOTO YYacTHs BHAOB paboT 3anonusercd rpada4 u
OTIpe/IENIAIOTCA 3amnackl 1o BuAaM pabort (rpaga 3).

KonuuectBenubie norepu (rpada 7) pacCUMTHIBAIOTCH OT 3alacoB, NMPHHATHIX NpH
MIPOEKTHPOBAHHH (I€0JIOTHYECKHX).

MpompinineHHsle 3anmackl (rpada 5) onpenensloTcs Kak pa3HOCTh MEXAY 3amacami,
OPUBATBIMMA  TIPY  NPOEKTHPOBAHMH, M KONMYECTBEHHBIMHM  ToTepsMH. [IpoueHt
TIPOMBIIUIEHHBIX 3anacoB (rpada 6) NpMHAIMAETCH OT 3a1acoB, IPHHATHIX K IPOEKTHPOBAHHUIO
COOTBETCTBEHHO 110 BUAaM paboT U UTOTO IO CHCTEMeE (CHCTeMaM).

BecoBoe konnyecTBO MpUMELIHBAEMBIX NTOpoJ (rpada 9) onpenensercs:

R= Qmow 4R T, (3.80)
100-R
roe: Qnpow - TPOMBILILIEHHBIE 3211ACH, T;

R - pasyboxusanmue, %.
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Bcero mo6niBaemoii pys! (rpada 11) onpenensercs kak cyMMa HCTHHHOTO M3BJIEHEHHS
¥ 3aCOPEHHUs N0 BUAaM paboT M HTOraM Mo cucTeMe (CHCTEMaM).
Pacnpenenenne nobpiBaeMo¥f pynel B npoueHTax mno BuaaMm pabor (rpada 12)
paccuUTHIBAETCS OT HTOTO MO CHCTEME (CHCTEMaM).
Conepxanue nosesHoro komonenTa (ILK.) B no6uiroii pyze (rpada 16):

o= (100-R%) X Qs+ R% X Qyae  , %, (3.81)
100
THE: O g - conepxanne [1.K. B Maccuse, % ;

O 1ac - conepxanue [1.K. B pasyboxusatomux moponax, %.

Conepxanue [1.K. B maccuBe NPHHMMaeTCs PacCUYMTaHHOE B IeOJIOTHYECKOH 4acTH
IPOEKTA.

Conepxanue T1LK. B pasyboxuBalolX MNOpoHax PpacCYMTBIBACTCA, MCXOAS H3
reoJIOrHYECKHX JAHHBIX H MHCTPYKUMH 110 ONMpEeAENeHHIO, YUETy SKOHOMUUYECKOH OLECHKE H
HOPMHPOBAHHIO MOTEPH PYBIL.

Pacnipenenenne cMennofi NOOBIMM PyAb! ¥ BBIAAYM NMYCTOH MOpPOABI MO CHCTEMaM H

BHIIaM pabOT pacCYNTHIBAETCA M CBOAMTCA B TabnuLy no dopme 3.
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Pacnpezleneﬂne 3arnacoB 2Taxa

10 BUAaM paboT u cucTeMam pa3paboTKH 110 PYIHHKY

®opma 2

HaumenoBanue cucrem % yuactus 3anacol, IPUHATHIE ITpoMblinieHHbIE [Totepu PaszyboxuBanne | Bceero no6eizaemoii | Buaumoe Conepxanue M0Je3HOro Kauect-
pa3paboTKu ¥ BUIOB CHCTEMBI B | TIPY NPOEKTHPOBAHUH 3a1achbi pyAbl U3BJICYE- KoMIioHeHTa, % BEHHBbIC
paboTbt otpaboTke Hue, % NOTEPH,
. 3aracoB 1o- %
j; Il pyHHKa B PYHAHOM | B 3ac0ps- | B 10OBI-
‘ TBHIC.T % TBIC.T % THIC.T % THIC.T % THIC.T % % Maccuse | ommx | ol pyne
nopomax
1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17

Cucrema paspabotku 1
MOArOTOBHTENbHEIE
Hape3Hble

OYHCTHBIC

Hroro no cucteme |

Cucrema paspabotku 1
NOArOTOBHTEbHbBIE
Hape3Hble

OYHCTHBIC

Wroro no cucreme 11

Hroro no cucreme I-11
OATOTOBHUTEILHBIE
Hape3Hble

O4YUCTHBIE

Bceero no cuctemam I-11




Pacnpenenenne cmennoi 1066191 pyABI NycTOH MOpoB MO CHCTEMaM pa3palOTKH H BUIaM paGoT

®dopwma 3

9, . . ~
Haumenoaune cucre- | % ymens oc- | Cmen- Pacnipeenenvie cMeHHON 106bIuM PacnpesieHue cMEHHOH BBLAAYH Cwmen- Pacnipenenenune ropHoit Maccel 1o % ydacus
Mbl pa3paboTKH TeM pespadoT- | v fio- pyZbl ITO BUAAM paboT TIYCTHIX 110pox Has 1o BHIaM paboT cHCTEM pas-
wBoMerHol | Obiva | poaroToBu- Hape3Hble OUYHCTHBIE Jona nmycTsIx nopoaor CwmeHHas Bblava mycToix | -0W42 | HOArOTOBH- | HapesHble | OUMCTHBIE | peb.Bomen
. . l "

moGbrepymbl | PYmLT | TenbHBIE oMeHHON J0Gbium pysL % nopoJa, TOHH TopHoli | TesTbHBIE HO# Ji0GbH
% TOHH % ToHH | % | Toum | momo- | Hapes- | oumcr- | momo- | wapes | ouuct- | pcero | Maccu, | % | ToWH % {Toun| % |TtouHu| v ropHoii

TOBATE- | ypje Hbte TORHTe- | ypre Hble T MACChi

JibHbIC JiHbIC
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 {23 24

Cucrema paspabotk |

TopusonTanbHbIe BHI-
paboTku

BepTHKanbHbIE BhIpa-
60TKH

[Toaceuka

Ortpeska

Ort6otixa MaccuBa

Bcero no cucreme |

Cucrema paspabona 11

I'opuzoHTanshble Bbi-
pabotku

BeprukanbHble Bbipa-
60TKH

[oaceuka

Ortpe3ska

Otb6oiika MaccuBa

Bceero no cucreme 11

Beero no cuctemam I-11

['opH30oHTANIbHbIE BbI-
paboTKH

BeprukansHble BbIpa-
6oTKH

IToaceuka

Otpe3ska

Ot6oiika MaccHBa

Beero no cucremam 1-11
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Tlo mpuHATOMY NMPOLEHTY YYacTUs KaKAOTO BapHaHTa CHCTEMbl pa3paboTKH U roJ0BOM
Jo0ObIuM onpenensercs CMeHHas nobbiya pyasl (rpada 3).

[To pacyeTHBIM JAHHBIM MPOLEHTHOTO Y4acTHs BUAOB pabot (¢opma 1), 3anonusorcs
rpadsi 4, 6, 10, 11, 12 u onpenensiorcss 06EMEI CMEHHOM 10GHUM TOBApHOM py/L M BHIIAYH
mycThiX nopox (rpadst 5, 7,9, 13, 14, 15, 16).

Huxe mnpuBOAATCS  OCHOBHBIE  METOAHYECKHE  NPHHUMIBI  NPOEKTHPOBAHHS
KOHCTPYKTHUBHBIX IIapaMETPOB CHCTEM pa3paboTky, Haubosee pacmpoCTpaHEHHBIX IIPH

[10651'-16 PyA YE€EPHBIX K OBETHBIX METAJLJIOB.

KamepHno-ctonGoBas cucteMa pa3paboTku

Tpy mageHuy pyOHOro Tena MoA yriaoM He Gonee 8° Kamepwl pacmonaraTh 1o
NPOCTUPAHHUIO ¥ 110 BOCCTAHUIO, IPH [aIcHHK PyAHOrO Tena MO yrioM 8° - 1o MpoCcTHPaHHIO
MM IMaroHasIbHO, 00eceunBas oAheM MMOUBBI KAMEPHI O YIioM He Gonee 8°.

Ipu MouHoOCTH pyaHOTO Tena A0 8 M MPOU3BOIUTE OJHOCIONHYIO BHIEMKY KaMep, IpH
6onplielt MOIIHOCTH - ABYX H TPEXCIOHHYIO ¢ OnepexxeHueM paboT Ha BepxHeM cioe Ha 15-
20 M 10 OTHOIIEHHIO K HHXKHEMY.

TexHUKO-3KOHOMHYECKHE MOKa3aTeId NPOEKTHPYEMOH KaMepHO-CTOJOOBOH CHCTEMBI

pa3paboTKU HE JOJKHBI CYIIECTBEHHO OT/IHYATLCS OT MIPUBEICHHBIX B Tabn. 3.4.

Tabnuua 3.4
TexHUKO-9KOHOMIYECKHE HOKA3aTeNH KaMEPHO-CTONIO0BOM
CHCTEMB] pa3paboTKu
Ilokasarenu MomsocTs pyaHoro tena, M

Ho 4 4-6 6-8 8-18
Y nenvHbiil 00BEM HOATOTOBUTENBHO- ‘ 15u
Hape3HbIX paboT, M’/uen.-cMeHy 45-35 35-25 25-15 MEHee
ITpousBoauTensHOCTS Tpyaa paboyero
1O CHCTEMe,  M/den.-CMeHy 10-15 15-20 15-20 20-30

Cucrema pa3paboTKH ¢ JOCTaBKO#H pylib! CHIIOH B3pbIBa

Jlnsa O6ypeHHa CKBaXuWH, BBIYCKAa PYZbl, ZOCTaBKH €€ K PYROCIIyCKaM HIH COOPHBIM

OYHKTaM, s 3a4d4CTKM  [04YBHI KaMep OT OCTarkoB OTOMTOH pyawl, HpPOXOAKH
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MOArOTOBHTENBHO-HApE3HbIX BBIPAOOTOK, a Takke A MeXaHHM3alHW BCIOMOTaTeNbHBIX
paboT npuMeHseTCs, KaK IIpaBHiIo, CaMOXOAHOe obopynoBaHue.

ITorpy3ouno-focTaBouHoe 000pynOBaHKE AOMXHO ObiTh obecmedeHo oTGHMTOM pymoi
He MeHee 4eM Ha JIBe CMEHBI paboTEI.

TexHUKO-DKOHOMHUUECKHE [OKa3aTeNH MNpOeKTHPYeMOH CHCTeMbl paspaboTkH ¢

JI0CTaBKOH pyAsbl CHJION B3pbIBa HE€ HOJDKHBI CYILIECTBEHHO OT/IMYaTbLCA OT TNPHUBEACHHBIX

HIKeE:
VnenpHbIi 00BEM OATOTOBUTENBHO-HAPE3HBIX paboT, M*/1000 T 30-70
V nenwHeli pacxoa BB Ha 0160#KYy , Kr/T 0,4-1,2
[Tpou3BoauTebHOCTE TpyZa paboyero mo cHCTeEMe, M3/qen.-cmeﬂy 15-35

Cucremb! pa3paboTKH MOAITAXKHEIX IITPEKOB M STAXHO-KaMepHast

Beicoty moastaxe#l npu nopdtaxHoit orbofike npuHuMaTh He Oonee 20 M. [lpu
MOLUHOCTH 3ajiexxd 10 20 M KamMmepbl, Kak MpaBHJO, pacnojaratb o npocrupanuio. Ilpu
MOLIHOCTH 3aJiesky cBpilie 20 M Kamepbl clefyeT pacHojiaraTh BKPECT NPOCTHPAHUA U KX
JUIMHa J0JDKHa ObITh OrpaHMYeHa MOIIHOCTBIO PYAHOTO Tena. Pasmepbl JOMYCTHMBIX
OoGHaXeHHUH py/bl M BMEWAIOLINX NOPO CleyeT ONpeAeNsTh 10 pe3ynbTaTaM HCCleN0oBaHuH
HIIH 110 AaHAJTIOTHH.

TexHUKO-3KOHOMHMYECKHE  MOKa3zaTel¥  [POEKTHPYEMBIX  CHCTeM  pa3paboTKH
MOM3TAXHBIX WITPEKOB W 3TaXHO-KAMEPHOH He JAO/KHBl CYUIECTBEHHO OTIMYAaThCs OT
npUBEJCHHBIX B Tabn. 3.5.

Tabnuua 3.5
TexXHHKO-9KOHOMHYECKHE NOKa3aTeNy CHCTeM pa3paboTkH

MOJITAXKHBIX IITPEKOB ¥ 3TAXKHO-KaMePHOM

[Tokasarenu Cucrema pa3zpaboTku

NOJ3TaXHbIC WTPEKU (OPTHI) | 3TaXHO-KaMepHas

Y nenbHetii 00beM IOATOTOBHTENILHO-

Hape3HbIX pabor, M*/1000 T 20-90 30-35

IpousBonuTensHOCTH TpyAa pabouero

1o CHCTeMe, M*/uer.cMeRy 10-30 20-35
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CucreMs! pa3paboTKK ¢ Mara3HHUPOBaHHEM PYIbl

B 3aBHCUMOCTH OT TOpHO-T€OJIOTHYECKMX YCOBHI CleLyeT IO BO3MOXXHOCTH
NPHMEHATh BapHaHTBl CHCTEM, HCKIIOYAlOIMe HeoOXOMMMOCTh NpebbiBaHMsS JHOAeH B
IPOCTPaHCTBE, B TOM YHCIE:

C Mara3sMHMpOBaHHEM pyAsl, OTOMBaeMoH riyGOKHMH CKBaXXMHAMM H3 (JIAHTOBBIX
BOCCTAIOIINX;

C Mara3yHHpPOBaHUEM pyJbl, OTOMBaeMON KOPOTKHUMM CKBR)XHHAMH H3 COJMIKEHHBIX
BOCCTAIOIIMX (C UCIOIb30BaHHEM MEXaHH3HPOBAHHBIX KOMILIEKCOB).

ITapameTphl ounCcTHOrO 610Ka HE HOJDKHBI CYIIECTBEHHO OT/IUYATHCH OT NMPUBENCHHBIX
HIXKe:

BbICOTa OnioKa (9Taxka) - 40-50 M;

JJrHa O1oKa - 50-60 Mm;

muprHa 6710Ka (KaMEpBl) paBHa MOLIHOCTH PYJHOTO Tella, HO He MeHee 1 M;

paccTosiHMe Mexy OypoBbIMM BOCCTAIOIMMM NpH BapHaHTe CHCTEMbl pa3paboTKH ¢
oTOOHKON pyas! rnyboKUMH CkBaxxHHamMH 14-16 M (npu ycnoBuM BbAEPXKAHHOH MOIIHOCTH
PYIHOTO TeNa Kak 1o NPOCTHPAHHIO, TaK U MO BOCCTAHUIO - 10 20 M);

LIMpHUHA MEXIYKaMEPHBIX LEeMUKOB (PX MOLIHOCTH PYAHOro Tena donee 3 M) - 6-
10 M, mpy MOWIHOCTH PYAHBIX TEN MEHEe 3 M MEXAYKaMepHbIE LIEJINKE MOXKHO HE COCTaBJIATD,
HX POJIb BBINOJHSAIOT 3aKPEIUIEHHbIE CIIOLIHOM BEHIIOBOH KPENblo GJI0KOBBIE BOCCTAIOILHE.

IlpunMMaeMble B TIPOEKTE TEXHHUKO-3KOHOMMWYECKHE TIOKa3aTe€MH CHCTEMBI C
Mara3uHHPOBAHHEM pyIbl HE JOMKHEI CYLIECTBEHHO OTJIHYATHCS OT IPUBEAECHHBIX HIDKE!

YIeNbHbIH 06HEM TOATOTOBHTEIBHO-HAPE3HBIX paboT, M°/1000 T 30-100;

yAenbHbIH pacxon BB Ha 0T60MKy, Kr/m’ 1,2-1,9;

[IPON3BOJMTENLHOCTE TPYAA pabouero o cucTeMe

pH OTGOMKE, M°/4el.CMeHy:

MENKOILITYpOBO#M 4-6,5;
rJ1yOOKUMH CKBaXKMHAMH 9-12;

CpenHssl IPOM3BOANTENLHOCTD GII0Ka, THIC.T/MeC. 6-7.
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Cucrtema pa3paboTKH C 3aKIafKoH BEIpabOTaHHOTO MPOCTPAHCTBA.

OO011ue NoJI0XKEHUS

[TapameTpbl BBIEMOYHOTO Y4YacTKa ONpeNEsioTcs B IPOEKTe, HCXOAd U3
TEXHOJIOTHYECKUX cO00paxkeHMH, BO3MOXHOCTH Hambonee 3P(eKTHBHOTO HCHOJIB30BAHHA
caMoxoaHoro obopynoBanus U TpebGoBaHUN 6€30MACHOCTH BEAEHUS TOPHBIX paboT.

HopMaTuBHYI0 [IPOYHOCTh 3aKjIagKH¥ ONpeleNsTb B 3aBHCHUMOCTH OT (H3HKO-
MEXaHHYECKHX CBOMCTB pyl ¥ BMELIAIOIIMX [OPOJ, NapaMeTPOB HMCKYCCTBEHHBIX OIOp H
KOHCTPYKTHBHBIX ~ 3JIEMEHTOB  OYMCTHBIX KaMep 10  DEKOMEHJALMaIM  Hay4uHo-
HCCIIET0BATENBCKUX HHCTHTYTOB.

Jns ynpolleHus cXeM MOATOTOBKY, YJIYYIUEHHS YCNOBHH BEHTHJISLMM H DeIleHHS
APYTUX TEXHONOTMYECKHUX 3alad peKOMeHIyeTcs co3/aBaTh B TBepieloleil 3aknanxe (B
MOMEHT ee HaXOXIEHHS B JKMUAKOH (haze) KaHaIbl M BEIPAGOTKH C MOMOIIBIO NMEPEHOCHBIX
onany6ok (T10).

Cucrema TOPHU30HTAJILHBIX CJIOCB C TBepaexoLueﬁ 3aKnagKoi

a) BapuaHT ¢ BOCXOAAIIMM ITOPSAKOM BBIEMKH CJIOEB!

[upuHy cos NPUHUMATE B 3aBUCUMOCTH OT YCTOMUMBOCTU Py, NPOYHOCTH 3AKIIANKH
M THIA IPUMEHSeMOro 060pyI0BaHuS.

Tonmuna orOuBaeMoOro cjios ONpeleNnseTcs THIOM OYypOBBIX MalllMH, JOMycKaemas
BBICOTA HE3AIOXKEHHOTO MPOCTPAaHCTBA - YCTOHYHBOCTBIO PYNHON CTEHKHM OYHCTHOM
BbIpabOTKH, a TaKXe THIIOM obopynoBaHus 118 OypeHus, 6e30acHOro OCMOTpa, KpeIicHUs
U cOOpKH KPOBJH M CTEHOK, HO OHH HE AOJIXKHBI MPEBBINIATh BEMYHH, YKa3aHHBIX B § 2.7
“WHcTpykuyuH nmo 0e30macHOMY NMPHUMEHEHHIO CaMOXOJHOro 00OpyIOBaHHMS B MOA3EMHBIX
pYAHUKAX.

Jnuny 6510Ka MIPHHUMATh B NIPefiesiaX YABOEHHOH ONTUMANBHON JJIMHEBI IOCTABKHU PYIBI
Ha cioe. [lpu ckpenepHo#l AocTaBKe MaKCHMAIBHYIO IJIMHY CKpelepoOBaHWA NPUHUMATH
paBHoii 30 M.

[Ipn npuMeHeHHM TBepACIOLIeH 3aKkiajKH pyOHOe Telo cielnyeT paspabarbiBaTh Oe3
OCTaBNIEHNS MEXYONIOKOBBIX LIETTHKOB.

HopmaTnBHy10 Mpo4HOCTR TBEpAEKOLIEH 3aknalky B IOYBE OYHCTHOM BbIPAGOTKH
OIIpeneNATh U3 ycnoBui paboThl Ha Hel caMoxonHoro o6opynoBanus. Jng koBwossix [1TM
NPOYHOCTE BEPXHEro C€JIOs 3aK/IajJOYyHOro MaccHBa Ha riyOuHy 0,5M NpH IPOYHOCTH

ocTanbHOH YacTH 3aknagoyHoro Maccusa 0,3-0,5 MIla npunuMats cneayromyo:
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rpy3onoabeMHocTs [ITM, T 3 8 12
HOPMAaTHBHYIO NPOYHOCTH 04BE1, MIa 0,7 1,0 1,5.
Tlpu BLICOTE BEepTHKANBHBIX 00HAMEHMHA A0 7 M HOPMATHUBHYIO [IPOMHOCThL 3aKIaJKH B
obHaxenun npuHuMarts 0,7 Mla.
Jinst yny4ineHus ApeHaxa BOIBI IIPH FMAPABINYECKOM U TBepJelolel 3aKkIaaKax noyse

CII05 CNIElyeT NPHAABATh YKIOH He MeHee 1-2°.

6) BapiaHT ¢ HUCXOSIINM HOPSAIKOM BBIEMKH CIIOEB:

BhICOTY COst TPHHHUMATH C Y4ETOM IIapaMeTpoB OYPOBBIX U KPOBJI€OOOPOYHEIX MalIMH
H YCTOMYMBOCTH CTEHOK OMHCTHOM BBIPaGOTKH.

Ipu pa3zpaboTke y4acTKOB cO ¢j1abbIMM pyJlaMH M Y TEKTOHHYECKHX HapyIUeHHH ¢ apKo
BBIPAXXEHHOU 30HOH IpobyieHNs U PAcllONOXEHHEM OYHCTHBIX BBIPaOOTOK MapaniesbHO HITH
noa yrioMm Mmeree 30° K TMHHM NPOCTHPAHHS IUIOCKOCTH HAPYUIEHHS BBICOTY CJIOS CIIEAYET
npuHuMats He Gostee 4 M. IIIMpHHY OYHMCTHBIX BHIpaOOTOK ONpEAENsiTh B BEPXHEM CllOe
HaApylm€HHOCTBIO TIIOPOA KpPOBJIH, B HHIXHHUX CJIOAX - HOpMaTPlBHOﬁ NPOYHOCTHIO H
CTPYKTYPOil TBepA€eIoLEH 3aK1afKy.

HopmaruBHy1o IPOYHOCTh 3aKNAJOYHOIO MacCHBa B CMEXHOH 3axollke HA MOMEHT ee
oGHaxxeHUs npuHUMaTh paBHol | Mlla, B kpoBie BHIpaGOTKM NpH HIMpHHE BHIPAOOTKH HE
Gonee 6 M - 4 MI1a, npu mupuse BepaboTku 6-8 M - § MIla.

TonmuHa MOHOJIUTHOTO CJIOS 3aKJIaAKH B KpOBJIe BHIPAaOOTKM NpH LIMpUHE He Goinee
6 M oJDKHA ObITh He MeHee 1 M, a mpHu mMpHHE 6-8 M - 1,2 M. [Ipu MOLIIHOCTH pYAHOro TEja
He Oonee 8M BBIEMKY CJIOS JONYCKAeTCs OCYLIECTBNIATh CIUIOIHBIM 3aboeM 1o
MIPOCTHUPaHUIO, TpH OOJNBIIEH MOIIHOCTH - 3aXOJIKaMM BBICOTOH Takxke He Gonee 8 M. Ilpu
3TOM 3aXO0JIKH MOKHO 0TpabaThIBaTh 10C/IEI0BATENLHO THO0 Yepes OfHY.

OHCPE)KCHHB OYHCTHBIX pa60T B JOBYX CMEXHBIX IIO BBICOTE CJI0OSX INPHUHUMATH B
npepenax 8 M. PasHocTe OTMETOK MOYBBI COCEIHUX 3aXOJOK, NoApabaThIBaeMEIX B
MOCNEACTBAM OJHON 3aX0IKOH HHMXKeNexKaIlero cinos, He JOJDKHA npeBsiars + 0,4 M.

Jns nosHOTH 3aKiafK@ BbIpabOTAHHOTO INPOCTPAHCTBA OYHCTHBIM BBIpabOTKaM

HeoO0XO0MMMO NpuaBaTh yKIOH HE MEHEE YIJla pacTeKaHHs 3aKJIafoyHON cMecH.
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KamepHsble cucteMbl pa3paboTKH ¢ TBEPACIOIIEH 3aKIIalKOH

BrieMky pyzasl mpH KamMepHO-LIENMKOBOM CHCTeMe pa3paboTKH ¢ 3akyankoil ciaeayer
npoBoauTh Ge3 3axona Mojied B OYMCTHOE NpocTpaHcTBO. IIpu 5TOM BeleMKY Kamep M

LCJIHKOB B 3aBUCHUMOCTH OT yrIJjia MaJICHUA 3aJICKHU CIICAYET OCYIICCTBIATH OIHO# N3 CUCTEM:

TIOJIOTHE 3aJIeXH - CHCTEMOM MOA3TAXKHBIX LUTPEKOB;
HaAKJIOHHbIE 3aJIeXH - CHCTEMOH ¢ IOCTaBKOH pyABI CHJION B3phHIBa;
KpYTONajnaiolye 3aJIeKH - CHCTEMOM NOJ3TaXHBIX IITPEKOB (OPTOB).

CucreMa MoJITaXXHOT0 06pyLIEHH S

CucTeMy MOASTaXHOTO 0OpYUIEHHS] MOXXHO NMPUMEHATH B BapHaHTaX ¢ IUIOINAJHBIM M
TOPLEBHIM BBIIyCKaMHM pyAbl. B mepBoM ciyuae M3 JOCTABOYHBIX BBIPaOOTOK IIPOXOASAT
MOrpy304HbIE 3ae3/5l W NPOU3BOAAT MAacCOBYIO OTOOMKy pynbl B OJOKe, BO BTOPOM -
MAaCCOBYIO HJIH MOCTIONHYIO OTOOHKY PYZBL.

OCHOBHBIE ITapaMeTPHI CUCTEMBI pa3pabOTKH:

JIyInHa Ol1oka -n0 100 M,
BbICcOTa Gi10Ka - 1o 100 m,
BBLICOTA MOA3TaXa -10-20 M,

HIMpHHa 6J10Ka 110 MOILHOCTH PYQHOI'O TENa - HE MEHee 35 M.

CucreMy nomstaxkHoro oOpylIleHHs ¢ TOPLEBBIM IIOCJIOHHBIM BBIYCKOM pyAbl H
HCIIOJIB30BAHUEM CaMOXOJHOTO oGopyuonalmﬁ NPUMEHATE B IBYX BapHAHTaXx: ¢ OCTABJIECHUEM
uu 6e3 ocTaBlaeHHS BPEMEHHOIO KO3bIpbKa Hall JOCTaBOYHBIMHA BBIpaGOTKaMPI.

Ilpm ocraBieHHMH KO3bIpbKa OCHOBHBIE 3allachl MOAITaXa, HaxOAdIIMecs Haj
KO3BIPbKOM U OTOHBaeMble B IIEPBYIO Ouepellb, MOXKHO 00ypuBaTh M3 OypoBOH BBIpabOTKH,
PacronokKeHHOH Bbllie TOPH30HTa HOCTABKAMH, M M3 MOIPYy304HO-I0CTABOYHOH BBIPAGOTKH.
B nocnenneM ciydae Ko3bIpek 00pa3yeTcs B pe3ysbTaTe HEA03apsSXKEHUS! CKBAXKUH.

JocTtaBounble BbIpabOTKM pacnonaraTh B 3ajlexax MOLIHOCTBIO Gonee 35 M BKpecT
npocTUpanus, IpH MEHbIIIEH MOILIHOCTH - TI0 NPOCTHPAHUID HJIM [OJHArOHaJIbHO K
HPOCTHPAHHIO, €C/I HET OrpaHUeHHH 110 YCTOHYMBOCTH PYA U NIOPO.

Jlns noBblIIEHKMS YCTOMYMBOCTH JHUINA ONOKa TOPLEBOi BHITYCK MOXHO NPOU3BOJMTE
yepe3 OKHa B NOTOJIOYHHE HOCTABOYHOH BIPabOTKHU, KOTOPHIE CO3/AI0T I0C/IEJ0BATENLHO 110
Mepe BhIITycka pyAel. B 3TOM cliyyae CTOpOHY KBaipara OKHa Clie/lyeT [pUHUMAarh paBHOM

LIUpHHE BEIPabOTKH.
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Jlo Hayana o4HCTHBIX paGoT HEOGXOAUMO MPOHTH:

HAKJIOHHBIH CBE3N [UIA CaMOXOJAHOro 00OpyJOBaHUA, KOTOPBIH MOXET HMETh
NPpAMOJMHEHHYIO 3UT3aroo0pasnyio Tpaccy;

noA3TaxKHble 6YpOBbIE M IOCTABOYHBIE BBIpabOTKH, BOCCTAIOMWUE (PYAOCIYCKH);

KaMepbl COMPSHKEHUS PYIOCHYCKOB C HOAITAXHBIMH BBIpabOTKaMH;

BEHTUJISLMOHHBIE BRIPabOTKH (IpH HEOOXOMUMOCTH).
TexXHUKO-5KOHOMHYECKHE TOKa3aTeNH NMPOEKTHPYEMOH CHCTEMbl Pa3paboOTKH IOJ3TaXKHOTO

06pylHCHI/lH HE JOJIKHBI CYIIECTBEHHO OTJIMYATHCA OT NMPHBEACHHBIX HUXKE!

V nenbHbI 06BEM OArOTOBUTENBHO-HApe3HbIX paGoT, M*/1000 T 30-90
VY nensHeblii pacxox BB Ha o16oiiky, Kr/m® 1,2-1,3
Cpenuss NpoU3BOAUTENLHOCTE 610K, THIC.T/MEC. 15-50
TIpoN3BOMTENEHOCTH TPy/a paGouEro MO CHCTEME, M /4el.CM 10-30

CucreMa sTaxkHOro 06pyLICHHS

CucreMy NpUMEHATD NPH HECIIEXKUBAIOWIEHCS U HecaMOBO3Topalolei pyze.

IIpu pa3paboTKe HEYCTOMYMBBIX W TPEIHHOBATHIX PYAHBIX TeJl CIEAYET MPUHUMATh
OJHOCTaIUNHHYH BBIEMKY.

Ilpy nByXcTanmiiHOH BBIEMKE OYEPeJHOCTH M CPOKH pa3paGoTKH 3allacoB B ITAXe
JOOJDKHBI MCKJIIOYATh HAaKalJMBaHHE 3allacoB pyJbl B LENMKAX M KOHCEPBALMIO DPYIHBIX
iomageH.

Ob6pynienne LENHKOB W NaTONOYMH B ONOKaXx Ha KOMIIEHCAWOHHEIE KaMephl
NpeyCMATPUBATh B OJWH MPHEM.

O6reM KOMIIEHCAIMOHHBIX kaMep JODKeH obecmeyuBaTh K03 PUIHEHT pa3phIXJICHHs
pyasl nocne oT6oiiku He MeHee 1,15. Pa3smeps! kamep IV BHOBb CTPOAIIErocs pyJHHKA
NPHHUMATH 110 aHAJIOTaM HJIM pe3yNbTaTaM HCCIE0BaHMi.

Pasmeps! 6510k0B B MaHe BBIOHpPATh C Y4ETOM FOPHOTEXHUYECKHUX YCIIOBHI TaK, 4TOOBI
npu  3pGEeKTHBHOM HCMNONB30BaHHHM OpPUHATOrO o0opynoBanus 6wl obecnedeHo
TUTAaHOMEPHOe 0OpyIlIeHHE HANETalOMMX OPO.

Jna pa3paGoTKM MOIUHBIX, a TaKke KpyTOMaJaloluX 3ajlexei moboi MOLIHOCTH
[IPHHAMATh MaKCHMaJIBHO BO3MOXHYIO B KOHKPETHBIX YCJIOBHSX BBICOTY OJIOKa.

Hpu noarotoeke 6n0xoB M nanenedl K OYMCTHOM BbleMKe HEOOXOAMMO MPOXOINTDH
HaKJIOHHBIH che3n  (ONOKOBBIA, YYacTKOBBIA) I NEpENBMXKEHHS  CaMOXOJHOIO

obopynoBaHus.
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Bricory moastaxa (npd oOypHBaHMM H3 NOIJTAXHBIX BbIpaOOTOK) NpPUHMMATh B
npenenax 12 - 40 M. Menblye 38a4€HUS COOTBETCTBYIOT NPHMEHEHHIO CKBR)XXKMH MEHBILEro
JaMeTpa ¥ MeHbIieH MOIHOCTH PYAHOTO Tena, 6oMblLIxe 3HAUYEHHS - TPUMEHEHUIO CKBaXKHH
YBEM4YEHHOTO AHaMeTpa U OTPabOTKE MOLHBIX 3aleXel.

[TapameTpsi OypoB3phIBHBIX paboT mpemycMaTpHBaTh TAKHMH, YTOOBI obecneunBatach
HeoOXoauMas KyCKOBaTOCThL PYZibl C MUHMMAIBHBIM BBIXOOM Herabapura.

Croco6 moaroToBkd OHHIIA (OCTaBOYHBIE BBIPAOOTKM C BOPOHKaMH H3 JOyYek;
TpaHuIe#Had MNoAceuka ¢ BBIpaOOTKAMM BBIMYyCKa M JNOCTaBKM; OeclienMKOBOe NHMIIE C
TOPLEBLIM BBIYCKOM) BBIOMPATh € YY€TOM YCTOMYMBOCTH PYA U HPUHATOrO 3ab0iHOro
obopyznoBaHusi.

B nensx cHkeHUs NOTEPh U pa3yOOoXKHUBaHMs NPpeAyCMaTpUBaTh:

MaKCUMaJIbHO BO3MOXKHYIO BBICOTY 6JI0Ka;

TpaHIIeHHoe uiy becrennkoBoe THULIE;

MaKCHUMAaJIbHbIA 06beM BBIITyCKa YUCTOH py/bl U3 OJI0Ka MpH IBYXCTaNUiHOM BhIeMKeE.

TexHHKO-9KOHOMHYECKHE MOKA3aTeNIM CHCTEMBI STAXHOTO OOpYIUEHUs, IPHHAMAaEMbIe

B [IPOEKTE, HE JOJDKHEBI CYIIECTBEHHO OTIINYATECA OT IPHBEACHHBIX B Tabnuie 3.6.

Tabnuua 3.6

TeXHIKO-IKOHOMIYeCKHEe MOKA3ATeJH CHCTEMBI TAXKHOTO o6py1uemm

INoka3zarenu Bapuantbl cuctembl pa3paboTku ¢ otGolKo# pyabl

B 3aXKHMC Ha KOMIMEHCAUHOHHbBIC KaMepbl

Vaensubiii 06HeM OATOTOBUTENIBHO-

Hape3HsIX pabot, M*/1000 T 24 - 75" 36-1007
[Ipou3BoaAUTENBHOCT TpyAa pabo-uero

110 CHCTEMe, M /4el. CMeHy : 20-45 15-40
[poussomurensHOCTS Ol10Ka,

TBIC.T/MeC. 15-20

X) MEHBIIINE 3HAYEHHS COOTBETCTBYIOT OTPabOTKE MOLHBIX 3aJIeXeii IpH GOJIbILOM BBICOTE

JTaxa.
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3.7. HoaroToBHTENLHO-HApeE3HbIE PaBOTHI

3.7.1. O0mume nmonoxeHHs

Ilpu mpoeKTHPOBaHHH NOATOTOBHTENBHO-HAPE3HBIX paGoT pelalTCs ClEAYIoIue
OCHOBHBIE 3a/1a4H:

onpesenesne o6beMa paGoT N0 MPOXOKE;

000CHOBaHHE NPMHHMAEMBIX BUJIOB U 00bEMOB KpeNJIEHHs TOPHBIX BEIPabOTOK;

BBIOOP TEXHOJIOTHYECKOM CXeMBI MPOXOJKH BHIPaGOTOK;

000CHOBaHHUE IPHHATBIX CKOPOCTEH NMPOBeJEHHs BbIPaGOTOK pa3JIMuHOro Ha3HAUCHUs,

onpeneaeHHe NOTpe6HOTO KoNMYecTRa 000pyIOBaHHS;

OIpeeIEHHe pacXoRa MaTepUaoB;

o6ocHOBaHHE HEOOXOAUMBIX INTATOB TPYIALIMXCS.

3.7.2. O6beM paboT 10 NPOXOAKE MOArOTOBUTENBLHO-HAPE3HBIX BHIPabOTOK

VYuuThIBasg, 4YTO CeOECTOMMOCT NPOXOOYECKHX paboT OTHOCHTENBHO BBICOKA H
COCTABJISIET 3HAYHTENBHYIO YacTh B 3aTpaTax Ha NOOHIUY eXHHMIIBI MOJIE3HOTO HCKOMAEMOro,
HX 00BbeM MO/DKEH ONpeHesIThCs KaK MOXHO GoJjiee TmareqbHO M 060cHOBaHHO. B Havane
JIAHHOIO pasjiefia HeoGX0IUMO IIPHBECTH XapaKTEPUCTHKY BCEX MPOEKTHPYEMBIX BbIpaGOTOK
C yKa3aHHeM HX 3Ha4yeHHs U 0DOCHOBaHHEM NPHHMMAEMOTO cedeHHd B cBeTy. Kak mpasmuio,
NocyeiHee ONpeAeNnseTcs NPUMEHSEMbIM 000OpyROBaHHEM: NMPOXOJYECKHM, OUHCTHBIM HIH
TpaHcnopTHeIM. Ha OCHOBaHHMM NOrOpU3OHTHBIX MJIAHOB M dYepTexel CHCTEM pa3paboTKH
omnpenenserca obmuii 06beM MOArOTOBUTENBHEIX PaboT ¥ 00beMBbl PYAbl H MYCTOH MOPOJBI
NpH  TPOXONKE  TMOATOTOBHTENbHO-Hape3HHIX  BbipaboTok. Pesynbrathl  moacueToB
dukcupyrorcs B Tabnuue no ¢opme 3, koTopas momelieHa B pasjene “CucTeMbl
paspabGoTku”.

3akaHuMBaeTCs pa3leNl ONMMCAaHHEM IIPOCKTHOH CXEMBI JOCTaBKH MYCTOH MOpOjBI H

PYyAbl U3 IOATOTOBHUTE/IBHO-HAPE3HBIX pa60T 0 NOA3CMHBIM BLIpaGOTKaM.

3.7.3. Kpennenue ropHbix BoIpaboTok

Onpepenende HeOOXOMHMOCTH KPEMJIEHHs! TOPHBIX BHIPAOOTOK M BBIGOp THIa KpemH,

KaK INpaBHjlO, NOJDKHBI OCYLUCCTBIATHCA Ha Oaze Pe3ynbTaTOB HAY4YHO-HCCIEAOBATC/IBCKHX
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pabot B obnacTi M3yueHHs BO3IMOXKHBIX (OPM M XapakTepa NpPOsiBIEHHS TOPHOTO NaBJIEHUS.
Hayuno-uccnenosarensckue paboTsl JIOJIKHEI CBOEBPEMEHHO 3aKa3bIBAThCS
COOTBETCTBYIOIIMM HHCTHTYTaM H MMETh CBOEH LENbIO BBIAAYy pPEKOMEHJAUHi 1o
ONTHMANBHBIM BHJaM H 00BbEMaM KpeIUIeHHs Pas3lINyHBIX BbIPAOOTOK NPHUMEHHTENBHO K
KOHKPETHBIM FOPHOTEXHUYECKHUM YCIOBHAM IPOEKTHPYEMOrO NpeaANpHUATHS.

B cnyuae OTCYTCTBHS pEKOMEHJAUMi HaydyHO-HCCIIENOBAaTENbCKUX HMHCTHTYTOB
JIONYCKaeTcs B INIPOEKTE NPUHHAMATh pellleHHs Mo o0beMy KpelUleHHs M TUIaM Kpelu
BbIpaDOTOK Ha OCHOBE HMMEIOIIErocs OIBITa MOJIepXXKaHUS NOPHBIX BHIPaOOTOK Ha JaHHOM
NpeANpUSTHH W, KaK HCKIIOYEHHE, Ha aHAIOTHYHOM II0 T'OPHOTEXHHYECKUM YCIIOBHSAM
MPEANPUATHH OTPACIIH.

Pacnipenenenue BHAOB KpenH H ODOCHOBaHME MX THIOB IpejuiaraeTcd MPUBOIWTL B
npoekte B Tabnuue no ¢opme 4. B rpaduyeckoit vacTu npoekra (Ha CTaOMH MPOEKTa WIIH
paboyero npoekTa) NPUBOAATCA CEUEHMS 3aKpPEIUISEMBIX [OATOTOBHTENBHO-HAPE3HBIX
BbIpabOTOK, conpsbkeHHH (B ciy4yae HEOOXOAMMOCTH) TOPM3OHTANIBHBIX, HAKJOHHBIX H

BEPTHKAIBHBIX BHIPaOOTOK Ha rOPH30HTaX CKPENEPOBAHNA, TPOXOYEHHS H Ha MOAITaXKaX.

3.7.4. Bo160p TEXHONIOrHUYECKOH CXEMBI IPOXOAKH BHIPabOTOK

Iox TepMuHOM “TeXHONOTHMYECKass CXeMa MPOXOAKH BbIpabOTOK” MOIpa3yMeBaroT
crocob BBIEMKM MOPOJBI, MOPSJOK M OPraHM3alliIO BBINOJHEHHS MPOXOAYECKHX paboT B
3aboe (3a008X), TN M 9HCIO NMPUMEHSEMBIX MAIIHH U MEXaHHU3MOB, CNOCOO0 M BpeMs
BO3BE/ICHUs HOCTOSHHOM KPEITH, YBSI3KY MEXIy c000ii OTAeNbHEIX paGorT.

Ilpn TexHOJNOrMUeCKOH CXeMe IPOXOAKH HeoOXOMMMO YJYHMTHIBATh CIERYIOIIHME
OCHOBHBIE (PaKTOPEL:

KpeIocTh NepeceKaeMbiX NOPOxK;

pa3Mepbl IONEPEeYHOTO CEUCHNH BBIPaboTKY;

HaJlMYM€ WA BO3MOXHOCTb CBOCBPEMEHHOTO TMOMYyYEHHA TOrO0 MIM HHOIO
000pyIOBaHH, THIA MAIIIVH;

BO3MOXHBIi (pOHT paboT (OAMH HJIH HECKOJIBKO 3a60€B);

HeoOXOHMBIH YPOBEHb HHTEHCUDHKALMH HPOXOAYECKHX paboT;

MaKCHMIBHO BO3MOXHYIO CTeNeHb YHH(HKAUMH NPOXOAYECKOr0 M OYMCTHOIrO

obopynoBaHus.
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®opma 4
Tabanua TexuuyecKux pemeHnii ¥ nokasareseii Mo NPoxoiKe
MOAroTOBUTEIbHO-HApPE3HBIX BbIpaboToK
HaumeHoBaHue Emvnuusr | [NoaroroBurenbHble Hapesusie
nokasarenei H3MEpeHHs | ropu3onTa- | BOCCTa- | ropusoura- | BoccTa-
JbHBIE ouue NbHblE tomme
1 2 3 4 5 6
Ceuenne BrIpaGOTKH B
TIPOXO0/IKe M ‘
|
Kpenocts pyasr mo |
M.M. IporoasskoHoBY f ‘
To xe, mopoas! f :
|
Kpennenue BeipaGoTOK: ]
3KeNe300eTOHHBIMM LUITAHTaMH % !
MOHOJIUTHBIM GETOHOM % :
cOOpHEBIM Ke/e300eTOHOM %
crieunpoduieM U T. 1. %
Vxoaxka 3a60s 3a LUK M |
Kosdduuuent ncnons3ona-
HHA LIITypa KHII ‘
Pacuernas ckopoCTh NPOXOAKH “
|
Ha 3a60i1 M/CYTKH ] I
M/Mec. : |
Ha KoMmiekc (6purany) M/CYTKH ‘ 1
M/Mec, ‘
KonuyecTro wmypos Ha 3a60# LT, ‘ ‘
Hnuna nocraBku 0TOUTOM
TOpHOI Macchl 0 Neperpy-3kKu
(cpenuss) M |
O6opynoBanue (BXosuiee B TUI |
KO

KOMIJIEKC)
6ypenue mWnypos

norpy3ka ropHoH Macchl
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JIOCTaBKa
3apsKaHue MIypoB ]
KpeILeHHeE ” '
IpOBETPUBAHHE
MpOU3BOANTEIBHOCTD TPYAALIEC- n,M,/qen_
rocs Ha ipoxofike (6e3 UTP) CMCH
M /uen.
CMeHy

Pacxon MaTepuaioB U 3HEPruy
Ha ]l m.Mm.

BB

OllI M
KalClob-AeTOHATOPbI IIT.
nec (Imasl) M
cOopHbIii xKene3obeTon M
6eron M
LITAHroBas Kperb IT.
cnennpoduiIb (MeTasun) KT
6ypoBble KOPOHKH IOT.
OypoBas cTanb Kr
3JIEKTPOIHEPTUsl KBTY
CXaThIil BO3AYX 3 ‘
mebeHn v A
IU3€JIbHOE TOILTHBO kr
HIMHK T,
SIBOuHBIH WITAT TPy AALIHXCA
Ha kommekc (6es UTP) YelL.
CMEHHBIH
CYTOYHBIH

YuHThIBas COBPEMEHHBIH BLICOKHH YPOBEHb LEH Ha IPOH3BOMHTENBHOE MPOXOMXIECKOE
obopyaoBaHue, HEOOXOOUMO B IpoeKTe MpelycMaTpHBaTh TaKylO OpraHH3aluio pabort,
KOTOpas NO3BOJsUIa Ob MaKCHMaJbHO BO BPEMEHH HCNOJIB30BaTh 3Ty TEXHHKY, TEM CaMbiM

COKpaTHB OOLIHI NapK MaIlHH.
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TexnnKo-3KOHOMHIYECKHE pacyeThl IOKA3BIBAIOT, YTO OLIYTUMBIH 2 QeKT nonyyaercs B
Cllyyae  KOHLEHTpPalHMM IIPOXOAYECKHX paboT M  opraHmsallid  MHOro3aboiHOTro

oﬁcny)imBaHm OJIHHUM KOMIUJICKCOM MAalliHH.

3.7.5. Onpenenenne NPOU3BOAHTENHHOCTH OTAENBHBIX IPOXOAYECKUX

MalllMH WM KOMIUIEKca 000pya0BaHUA

TTockoneKy METOAMKON PeKOMEHAYETCs I NPOXOJAKH MOATOTOBHUTENBHO-HAPE3HbIX
BbIpabOTOK NpeAycMaTpuBaTh B IPOEKTaxX HOBOE BBICOKONIPOH3BOAMUTENHHOE CAMOXOIHOE
obopynoBaHHe, Ha KOTOpOE B JEHCTBYIOIINX HOPMAaTHBHBIX AOKYMEHTAaX OTCYTCTBYIOT, Kak
MPaBHJIO, HOPMBI BHIPAGOTOK W BPEMEHH Ha BHIIIOJIHEHHE OCHOBHBIX M BCIOMOTATeNIbHBIX
MPOLECCOB, MPOM3BOAMTENBHOCTh MAIIMH HEOOXOAMMO ONPENENUTh B NIPOEKTE PACUETHLIM
MyTeM.

Texauyeckas HPOU3BOAUTENBHOCTE (A qexy.) OYPOBBIX KAapeToOK M IOTPY304HO-
JIOCTABOYHBIX MAIIHH OTPEAEIAETCS Ha OCHOBAHUM METOIMYECKUX YKa3aHHUH, H3JI0KEHHBIX B
pazaene “OunctHele paboThl. BEIGop THIIa U ollpesieNieH e KOHYeCTBa 000pYyAOBaHUS .

CKOpoCTh NPOXOJKH BBIPaOOTOK MIIH NpPOW3BOAUTENBHOCTH HOBBIX (IIEPCINEKTHBHBIX)
KOMIIIeKcoB o0opyloBaHus onpefenseTcs Ha 0asze AETAIBHBIX pPacyeTOB TPYNOBHIX H
BPEMEHHBIX 3aTpaT Ha KaXIyl0 M3 onepalyi IpoXoAYecKOoro LMKJA, a TaKkkKe IOCTPOECHHS
LHKIIOrpaMMBI KaK TpH 01H03ab0NHOI, Tak U ITpu MHOro3aboitHoH opraHuzauuy pador.

Hopmbl BpeMeHHM ¥ BHIpaOOTKM Ha MNpOLECCHI, BBHINOJHAEMBIE C HCIIOIb30BAHHEM
CepHIHO U3roTOBNIAeMOro obopynoBaHus, olpeaenaoTcs no “EguHbIM HopMaM BEIpaboTKH
(EHB)” unu perdoHalbHBIM HOpMaM BbIpabOTKH, NpeJHa3HAYEHHBIM JUII HOPMHPOBAHUS
paboT, BBIIONHAEMBIX Ha TOpHOZOOBIBAIOLIMX NpeXnpusTusx Oacceiina (paliona) u
YUYMTHIBAIOIIMX YCJIOBHS 3THX MPEANPUATHIA.

O6nem paboT Ha | M BEIpabOTKH onpeseneTca:

npH y6opke ropHoit MaccHl - COIJIaCHO CEYEHHIO TIPOEKTHPYEMOH BbIpaGOTKH;

npd Oypos3peiBHbIX paborax - cormacHo pacxogy BB Ha 1M BbpaGoTku,
NpUHHMAEMOMY [0 HOpPMAaM TEXHONOTHYECKOTO NPOEKTHPOBaHHs TOPHOAOOBIBAIOIMX
NpeanpusTHil ¢ MOA3EMHBIM criocoboM pa3paboTKy;

NPH KpEIUIEHMH - B COOTBETCTBHH C INPHHATHIM THIOM (CIOCOOOM) KpemieHHs
BBIpabOTOK Ha OCHOBE PEKOMEHJALNA COOTBETCTBYIOUINX HAay4yHO-HCCIIEA0BATENBCKHX paboT

HJIH HMEIOLIErocA Nponu3BOACTBCHHOI'O OTIBITA.
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KonuvectBo LMKIOB B CYTKM M yxozaka 3abosi 32 LMKJ OINpeJesisieTcs HCXOAs Hu3
YCIIOBHH BBINOIHEHHUS B3PBIBHBIX paboT B MeX/yCMEHHBIE MEPEPBIBBI C YYETOM TEXHHYECKMX
BO3MOXKHOCTEH 000pYyZOBaHHS U BPEMEHM Ha BHINOJHEHHE OCHOBHBIX H BCIIOMOTaTENbHBIX
IPOLIECCOB, OT KOTOPHIX 3aBUCUT NPOAOIKHUTENBHOCTD LIHKIA paGoT.

ITpoU3BOAMTENHHOCTD KOMILIIEKCA B CYTKM PACCUMTHIBATH MO opMyIe:

[Iy=Lyx . n; .0y, M/CyTKH, (3.82)
rme: Ly - yxozxa 3a604 32 UMK, M;
N - KONHYeCcTBO 3a60€B, 06CTYKHBAEMBIX OXHAM KOMILIEKCOM, MalIUH;

n - KOOJU4YECTBO IIHKJIOB, BBINIOJHACMBIX B OJHOM 3aboe 3a CYTKH.

3.7.6. OnpeneneHue noTpeGHOTO KonuYecTBa 060pyIOBaHHS,

pacxolia MaTepHaioB, SHEPriH H IUTATOB TPYAAIIMXCS

Ilpu omnpenenenuu mnotpebHOro KojuuecTBa OOOPYNOBaHMA HNS  NPOXOAKH
NOJATOTOBUTENBHO-HAPE3HBIX BBIPaOOTOK HEOOXOMMMO YUHUTHIBATE ClieyIOolIHe (aKTOpbI:

Hanu4due ¢ppoHTa paboThl Ha CMEHY (JUIA EAMHUYHBIX 3a00€B) MM AJUTENbHBIN nepuon
BpeMeHH (IIpY MHOr03a00fHOM 00CTY)KHBaHHH OJJHHM KOMITJIEKCOM);

BO3MOXXHOCTb HCIOJBb30BaHMsA 000pyAOBaHUs Ha Apyrux paboTax NMPM BHINOIHEHHM B
3a60€ OCTaJIbHEIX TEXHONOTHYECKHNX NPOLIECCOB;

HeoOXOAUMOCTh KamUTanbHOro peMonTa MamuH (10 % ot paGouero napka);

HeobXxoauMocTh npodunakTHyeckoro pemonta (20 % or obmero napka);

BO3MO>XHas HepaBHOMEpPHOCTh paboT B Teyenue roza (25 % or obimero napka);

BO3MOXHOCTh HCIIONB30BaHMS BBICOKOIPOU3BOJUTEILHOTO CaMOXOJHOTO
BCIIOMOraTelbHOro 060pyNOBaHUA B HECKOJBKMX 3a005X B TeyeHHE CMEHbI (MAlUMHBI ANs
KperieHus BeIpaboTOK, OcMOTpa W COOPKH KDOBIHM, [JOCTaBKH MaTEpHAJIOB, 3apsKaHus U
B3pBIBAHHUS INNYPOB U T. [1.).

Pabounit mapk MamuH onpelnensercs Ha OCHOBE BBHINOAHEHHMS HEOOXOMUMOTO oOBeMa
paboT u npoBepsieTcd pacCTaHOBKOH KOHKPETHAIX MAllMH M KOMILJIEKCOB 110 3ab0sM (rpynmnaM
3a00€B C y4eTOM BbILIENIEPEYHCIEHHBIX (HaKTOPOB).

Onpenenenue pacxona MaTepHaIoB OCYIIECTBIAETCS Ha OCHOBE JaHHBIX, PHBEAEHHBIX
B HTII (rnaewt 4.16 u 4.17), nacnopToB KpeljieHHUS TOPHBIX BBIPAOOTOK M TEXHHYECKHX
XapaKTePUCTHK COOTBETCTBYIOLIEr0 060py0BaHHs C YUETOM €TO 3a[0XKEHHOCTH Ha paboTax

B 3a60¢ (NMEKpO3HEPTHs, JU3ENbHOE TOMIMBO, LIHHBI, CKATHIH BO3MYX).
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SIBouHBIN WITAT TPYASUMXCA B CYTKH pAaCCUMTHIBACTCS W3 YCNOBHS OOCHYXMBaHUS
HeoGxoauMoro paGouero mapka MallMH M BHINOJIHEHUs npounx pabor B 3aboe (3abosx),
TPYHOEMKOCTh KOTOPBIX HOPMHPOBaHA COOTBETCBYIOIMMH OOLICCOIO3HBIMM, OTPACiEBBLIMH
unn 6acceiiHOBbIMH J0KyMeHTamu. llITaT Ha BeInonHeHme Takux paboT ompelnensercs no
dopmyne:
N=Ly Tn, n, (3.83)

rae: T - cyMMapHas TPYJI0eMKOCTh Ha npoBeficHHe 1 M BBIPaGOTKH, HelN.CM.

CymMapHble pe3yIbTaThl TEXHHYECKHX pelleHHii cBoaTcs B Tabuuiy no ¢popme 4.

3.8. Ouncrasbie paGoThI

3.8.1. Ilopsanox NpoeKTHPOBaHHA OYHCTHOM BHIEMKH PYIBI

OuncTHble paGoTH! BKJIIOYAIOT B ce6Gs MOACEUKY M OTpPE3Ky PYHHOrO MaccuBa, €ro
oTOOMKY, BBIIYCK M JOCTaBKY IIOJIE3HOTO HCKONAeMOro 10 CpPeJICTB MAariCTpalbHOro
TPaHCIIOPTa, a TAKXe NOAACPKaHHE Bblpa6OTaHHOI‘O NpOCTpPaHCTBA.

TIpu npoexTHpOBaHUM OUHCTHBIX paboT peliaeTcs CleAyOWnii Kpyr BOIPOCOB:

paspabaTbIBaeTcs NOPSJIOK BEACHHUS OUHCTHOM BBIEMKH;

BbIOHpaeTcs 060pyNOBaHHE U ONIPe/IENSIeTCs €ro POH3BOIUTENBHOCTD;

paccUMTHIBAIOTCA NapaMeTphl OypOB3pbIBHBIX paboT, pacxoj MaTepHaloB H 3HEPTHHU,
LITAT TPYISLIMXCS U IPOU3BOAUTENLHOCTD TPy aa.

Kak NpaBujo, B OYUCTHBIC pa60T1>1 BXOIAT CIIEAYIOMINE TPOU3BOACTBCHHLIC ITPOLECCHI:
6ypoB3pBIBHBIE paboThI, BHIIYCK W TPaHCIHOPTHpOBaHWE pPyAbl B Npemenax Oioka, a NpH
HEKOTOPBIX CHCTEMax paspaﬁcmm OTACIBHBIM IPOHU3BOACTBEHHBIM IIPOUECCCOM ABJIACTCA
noAJep;xaHue BEIpaboTAHHOIO IPOCTPaHCTBA.

Ecnn B NpOeKT 3aKNanblBAETCs HECKONBKO CHCTEM pa3paboTkH (MM OJHA CHCTEMa C
Pa3HbIMH ITapaMeTPaMH BBHIEMOYHOMH €JHHHIBI), TO BCE pacyeThl OYHCTHOH BBIEMKH CIIENYET
BECTH OTAENIbHO UL KaXIOH CHCTeMbl (MOZH(UKALMK), IPENebHO OIpEIeinB ee A0JEBOe

y4yacTue B obmei 106bIYe Py sl
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3.8.2. Pacuet napametpoB OypoB3pbIBHBIX paboT

IMapameTprl  OYpOB3pbIBHBIX ~pabOT, oOTBedawolnye MNPUHATOR TEXHONOrMH |
MEXaHU3aIWH OYHUCTHOHW BbIEeMKH, HeOOXOMMMO YCTaHABNIMBaTh HA OCHOBAaHUHU ONBITAa paboThl
IIPOEKTHPYEMOT'0 MpPEANPHATHS HJIH €ro aHAJIOTOB CO CXOIHBIMH I'OPHO-T€OJIOTHYECKUMH U
rOPHO-TEXHHYECKMMH YCIOBHSMH. [IpHM HEBO3MOXXHOCTH HCIIONB30BaTh B MPOEKTE JaHHbLIE
NpPaKTHKH HapameTpbl OypoB3pHIBHEIX paboT ONpemensiorcs No ¢GopMmyiaM, NpHBEJEHHBIM
HHXKE, U [0 HOPMATUBHBIM JOKYMEHTaM.

3a ucxonHelil napameTp 6yYpOB3PHIBHOIO KOMILIEKCA CIIEAYET CYMTATh BEJIUYHHY JIMHUH
HAHMEHBIIETO CONPOTHUBIIEHHS (JI. H. C.), TAK KaK IPH ee ONTHMHU3ALMH C YYETOM (PUIHKO-
MeXaHHYECKHX CBOMCTB FOPHBIX MOPOM, THIIA U yAelbHOro pacxona BB, nuamerpa cksaxun
JIOCTHraeTcs BbIXOJl HerabapuTa, NpH KOTOPOM 3KCITyaTallMOHHas I[POH3BOIMTEIBHOCTH
MIOrPy304HO-TOCTABOYHOr0  O0OOpYZOBaHMA, TNpPHHATOIO B  IIPOEKTE, sABJIsIachk  Obl
ONITHMAJILHO.

Ha ocHoBanuM psina MHXEHEPHO-TEXHHYECKHX H TEXHHKO-DKOHOMHYECKHX PacyueToB
Hay4IHO-HUCCIECAOBATECIbCKMMHA U NPOCKTHBIMHM TOPHOPYAHBIMH HHCTUTYTAaMHM YCTAHOBJICHO,
YTO INIPA COBPEMEHHOM YypPOBHE OYpOB3pPBIBHBIX PabOT JKOHOMMYECKM 1enecoobGpasHas
BEIMYMHA BbIxoJa HerabapHTa JomkHa ObITb B npeaenax 1-3% , npu pasmepe
KOHAMLHOHHOrO Kycka 600-1000 Mm.

PacueTHpiM myTem JMHHIO HauMeHbInero conpotupnenus (W) pexoMenzyercs
OMNpenesATh Mo CAEAYIOIUM GopMyaM:

a) IMPH NYYKOBOM PacloNOXE€HHH CKBaXXHH

0115-d-G:b v $§-A-c-n
L f-m-(4000+c) , M (3.84)

W:

6) npx OMHAPHOM PacmoOXeHUH CKBaXHH

0.115-d-G v 8:A-c
L f-m-(4000+c) , M (3.85)

W=

rae: d - TnaMeTp CKBaXXHHBI, M;
G - remnora B3priBa 1 xr BB, kxai;

N - YHCNIO CKBAXKMH B IyKe, LIT;
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b - ko3bduuMeHT, yudTbBarOWHR 3(GeKT COBMECTHOro Bo3meHCTBHA ONMM3KO
PacnosoXeHHbIX 3apaI0B (BEIHYHHY NPHHUMATE: pu n=2 b=1,1; n=3 b=1,0; n=4 b=0,95
unpu n=5u 6onee b=0,89);

L - k03pUIMEHT, YUHTEIBAIOLINIA TPEUIMHOBATOCT PYAHOIO MacCHBa; BETMIHUHY ITOTO
K03 HLUHEHTa PEKOMEHAYETCS IPUHHUMATD:

INs MOHONMTHBIX W ManoTpemdHoBatbix pya L =1,0;  mna pya cpendeii
TpewHoBaTocTH - L =0,8-0,9; s cuneHo Tpemunosarsix pya L =0,6-0,7;

8 - NPOLIEHT BBIX0/1a HerabapHTHHIX KYCKOB, %,

A - nnoTHOCTH 3apsifia BB B ckBaxnne, r/cm’;

¢ - pa3Mep NPHHATOro KOHANUHOHHOTO KyCKa, MM;

f - xoapdunuenT kpenoctu nopox no umkane npog. M.M. [poroabskoHoBa;

m - ko3(pdunuent cOmkeHus CkBaXHH (peKOMEHIYyeTCs NPHHHMMATb paBHBIM
1,1-1,2).

®opmynel (3.84) , (3.85) npuroans! s onpenesieHus . H. €. Kak Mpu oTOoiike pyabl
Ha OTKPBITOE NPOCTPAHCTBO, TaK U B 3aKPHITOH Cpejie.

O06weM pyabl, oTOMBaeMOii KOMIUIEKTOM CKBaXKHH pacCUHThIBaeTcs no ¢popmye:

Vp=Scn - W M (3.86)
rze: Scil - NIomanb OTGMBAEMOro Ciios, M .
Pacxon BB Ha 3T0T 00b€M COCTABUT:
QBB=ql - Vp, kr (3.87)

rae: q' - yaenbHbIA PacXoa B3pHLIBYATKH, KI/M> (IPHHMMAETCA 110 JAHHBIM MPAKTHKHU
MM 10 HOPMaM TEXHOJIOTMYECKOro MPOEKTHPOBAHUS TOPHOJAOOBIBAIONIMX MpeANpHATHI]
METAJUTYPIHH € TIOA3eMHBIM criocoboM pa3paboTku, riasa 4.16).

OO6n1as ANMHA KOMIIEKTa CKBRXKHH ONpeNeNInTCs:
4 - QBB

M-d® A Kexs , M (3.88)

L xomnn =

rae: A - mioTHocTh 3apsna BB B ckBaxuHe, kr/m’ ;
Kcks - k03¢uunenT HCTIOIb30BaHHS CKBAXKHH.
IIpu HeoGxoaumoctu, ucxons w3 oOLieH ANMHHBI KOMILIEKTa, rpadHuecKUM IMyTeM
HaXOIHUTCA KOJNHUYECTBO CKBAKHH H OIIPe/IeNiAETCS MX PaclofloKeHHe B OTOHBAEMOM CIIOE.
Beixon pyas ¢ 1 nor. M CKBOXHHBI ONIpeJIeIAeTCS H3 BHIPAXEHHUA:
2=VYp - Yo - Ku3
L xommn (I-1) , /™ (3.89)
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rae: Yo - IIOTHOCTS pyIbl, T/M’,
Kus - ko3¢ puuneHT H3BIEUEHHS Py DI,

I - pa3ybOXXHBaHHe pybl B AOJAX € UHHIIbI.

3.8.3. Bmibop THINA ¥ onipefiesieHKe KoaHYecTBa 000pyA0BaHHs

AJIs1 BEACHHAS OUHUCTHBIX pa60T

O6opynoBaHHe IUIsi OYMCTHBIX paGoT HeobXoauMmo BHIOHMpaTh C YY4ETOM T[OPHO-
TEXHUYECKUX YCIOBHI: KPENOCTH Py, MOIIHOCTH PYAHBIX Tel, NMPHHMMAaeMO# CHCTEMBI
pa3paboTKH, INyOMHBI M HAaNpPaBIEHHS CKBAXHMH, CTPEMACh INIPH 3TOM MAaKCHMaJIbHO
MEXaHH3MpoBaTh  BCe  IIPOM3BOACTBEHHbIE  IpollecCbl M 00ecmeyHTh  BBICOKYIO
TIPOM3BOAMTEIBHOCT M 3KOHOMHYECKYIO 5(peKTHBHOCT MPUMEHAEMBIX MAallMH ©
MEXaHU3MOB.

[Tpou3BoAMTENBHOCT, OOOPYNOBAaHHS, ONBIT IKCIUIYaTallMd KOTOPOTO Ha TOPHBIX
NpeAnpuATHAX CTpPaHbl OTCYTCTBYET (MM BeCbMa HEBEJIMK) CleAyeT OINpeAeNsTh Ha
OCHOBAHHH MH)XEHEPHBIX PacyeToB; MJIA OCTAIBHBIX MAlIMH MOXXHO MOJIb30BATHCA HOPMaMH
TEXHOJIOTHYECKOro NPoeKTHpoBaHus (rnasel 4.16 u 4.17) uiM ONBITOM NPUMEHEHHA MX HA
NepesoBbIX OTEYECTBEHHBIX Py JHUKAX.

OcHoBO# 171 pacueTa CMEHHOH 3KCIIlyaTalHOHHOH NPOM3BOJHTENFHOCTH OYMCTHOTO
o0opynoBaHHUs ABISIIOTCS €70 MPOH3BOAHTENBLHOCTD M BPEMS pabOThl B TEHYEHHE CMEHBI.

Jlns camoxomubix OypoBBIX CTAHKOB BpallaTenbHO-yaapHoro OypeHus U OypoBBIX
KapeToK CMEHHYIO IPOU3BOAHTEILHOCTh PEKOMEHYETCS ONPeenaTh o hopMyIe:

AOGyp. = 093 - ATtex (T-Tn3-Tuu-Te3p), m/cMeny  (3.90)
60

rae: T - IpoJOIKUTENBLHOCTE CMEHEL, MUH.

T3 - BpeMs IOArOTOBHTEIbHO-3aKIIOUATENBHEIX onepauunit, Triz=40 muH.;

Tnn - BpeMs Ha nuuHble HaoOHOCTH pabounx, TuH=10 MuH.;

Te3p - BpeMs Ha 3apshkaHHe B CPETHEM 3a CMEHY LIIYPOB M CKBaXHH (TIPH ILIYPOBOH
ot6oiike Tr3p=20 MuH., npu ckBakuHHO# - 10 Mun). Ecnu GypoBas ycranoBka oOypuBaeT
LIETMKOM BCIO NaHeNpb 6e3 BeIBOIa ee U3 32604 Ha Bpems B3pLIBHEIX pabot Tr3p=0);

0,93 - koapdunuent, yuutoiBalomuil BpeMa Ha OTAbIX OYPHIIBIIUKOB;

ATex - TeXHUYeCKas IPOU3BOIUTEIBLHOCTD 6yp0BOI'() CTaHKa HJIK Kape€TKH, M/yac.
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_ 60-16yp - ko - n6yp

1 6yp
vbyp + teem , m/yac 3.91)

Arex

rze: 1 6yp - riybuna Oypenus, M;

v b6yp - MexaHHyecKas CKOpOCTb OypeHus, M/MHH. (IPUHHMAETCs MO TeXHHYECKHM
XapakTepucTHKaM 6ypoBoro oGopynoBaHHs);

n Oyp - KOJIMYECTBO OYpHIBHBIX MAILIHH, LIT;

ko - ko3 dunHEHT OMHOBPeMEHHOCTH PaboTE OypHIBHBIX MauIHH (HpUHUMAETCs IS
6ypOBBIX CTaHKOB C JIBYMS M TpeMs OypoBBIMH MallMHamu cooTBeTcTBeHHO 0,75 u 0,65;
s 6ypossix kapetok - 0,8 u 0,7);

t BCII - BpEMsl BCIIOMOTATEJILHBIX ONlepaldil, OTHECEHHOE K OJJHOM CKBa)KHHeE (IIMypy).

JInis 6ypoBBIX CTAHKOB t BCH OMpPEAENAETC H3 BRIPAKEHHUS:

6

tecn =Ilmr (t Hap +t cH) + +t -3a6, ™/ckB. (3.92)

1T cks.
rae: Il wr - yncno HapamuBaeMbIX IOTaHT (HanpuMep, OypeHHE NpPOM3BOAMTCS

10 mrranram, cjiexoBaTeNIbHO HapalMBaTL Haao0 9 ITaHT);
t Hap - t ci=0,8 MHH - BpeMs Ha HapaHIMBaHWE ¥ U3BJIeYEHHE (CHATHE) OJHOM LITAHTH,
6 - BpeMs nepee3nia CTaHKa C psijia Ha psijl WM € Beepa Ha Beep, MUH.;
IT cKB - KONMMYECTBO CKBAXKHUH, OYPHMBIX C OJHOHA YCTaHOBKH;
t 3a0 - BpeMs yCTaHOBKM HAa CKBaXHHY, 3a0ypHBaHME€ H CMEHY KOpPOHKH,
t 3a6=1,5 MuH.
Jnst 6YpoBBIX KapeTox t BCII. ClleAyeT ONpeensTh 1o GopMmye:

tBen=tmep + 16yp - txop , MHH/IIIYp, (3.93)

1 kop
rie: t mep. - BpeMs BCIOMOTraTelbHBIX ONepaluii 1o nepecTaHoBke 6ypoBOii MalMHBI

OT INypa K lUNmypy, BKmouad 3abypuBaHHe W oOpaTHHI Xon,tnep.=1,5 Mun/mmyp;

t XOp - BpeMsl 3aMEHbl KOPOHKH, t KOp.=2 MHH.;

] xop - cpok cnyxObl KOPOHOK IO 3aTOYKH, M  (PacCUMTHIBAE€TCA NHO JaHHBIM,
MIPUBEIEHHBIM B HOPMax TEXHOJIOTHYECKOT0 NIPOEKTHPOBaHHS B Tabm. 4.17).

OKCIUTyaTallHOHHYIO [POH3BOAMTENBHOCTE OYHCTHOro 0OGOpYHOBaHMSA ISl BBLINYCKa,
NOTpYy3KH M JOCTaBKH pydbl B TeyeHue 7-uacoBod paboueil cMeHBI pekOMEHIyeTcs
OIIPEENATh N0 CIEAYIOLINM hopMynam:

a) BubpannonHsie nuTaTeNu:

(3.94)
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A%, = 370-QT1 - YH , T/cM,
1+QT-Yu-(tm3 + 0013 &u - tey + tom) |- Lo
Yo B
3VB-YH

rae: Q T - TEXHHYECKas IPOU3BOAMTENLHOCTb BUOPOYCTAHOBKH, M /MHH;

Y H - HachIIHAs NIIOTHOCTH PYbI, T/M’;

t 13 - yaenbHble 3aTpaThl BPEMEHH Ha JMKBUAALMIO 3aBUCAHWH PYOBI B BBIMYCKHEIX
BbIpabOTKaX, mun/M’ B LIeJIHKE;

t 1.3. = 0,08 Mun/™>,

8 H - BeIxon Herabapurta KOHKpeTHO# ¢pakuun, % (NpHHMMaeTcs NMo pe3ynbTaTam
MapKIelIepckiX 3aMepoB, OpPMEHTHPOBOYHBIE 3HAY€HHMA [UIA pPa3fM4YHbIX pa3MepoB
KOHAHIMOHHBIX KyckoB npuBeneHsl B HTTI, B Tabn. 4.31);

t BY - yIenbHBIE 3aTpaThl Ha JpoOyieHHe HerabapuTa pa3jIMYHOIO pasmepa, MHB/M® B
uenuke (t By onpenensercs no rpaduxy Ha puc. 3.5);

t OIl - 3aTPATHI BPEMEHH Ha OKHaHHE MOPOXKHIKA, OTHECEHHBIE K 1 M Py/bl B LE/IMKe,
MUH/M’ (TIpH MCTIONB30BAHHEY HA OTKATKE Py/bl 3MEKTPOBO30B CO CLENMHBIM BecoM 10 T - t on=
0,38 MuH/M ; l41- ton=0,35 MHH/M3; 28T-ton=20,3 MnH/M’);

I B - KONHMUECTBO 3arpy>kaeMbiX EMKOCTEH B COCTABE, ILT;

VB - 06beM Ky30Ba 3arpyxaeMoi eMKOCTH, M.

[lpy HanM4YMM CMOTPOBOrO rOpPU3OHTA B JHHUIE ONOKa, HE HCKIIIOYEHA BO3MOXHOCTH
Takod opraHu3auuMu paboT 1O BBINYCKY H IOrpy3Ke pyAbl BUOponuTareisMH, Koraa
npobnenne Herabapura Oymer MNpPOM3BOAMTECS B HHTEpBAJIaX MeEXIY NpHOBITHEM
TPAHCHOPTHHIX CPEACTB K MECTY NOTPY3KH.

Ilpu pabore BuOGpauMOHHOH YCTAaHOBKH B KOMIUIEKCE € JOCTABOYHBIM KOHBefiepoM
dopmyna (3.94) npumet cneayronmii BUI:

344 x QT X YH , T/cM (3.95)

140,93 - Qr- Yu (t 13 + 0,01 > 81 - t BL)
Yo

B _
Acm_
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6) [Torpy3o4Ho-10CTaBOYHbIE KOMILIEKCH “NOrPY30YHas MalLIHHA - CAMOXOJHbIHA BaroH

(aBTOCaMocBan)”:
(3.96)

344 - Qk - Yu

1+0.93 - Qr - Kt - 8u (tn3+0.01 8u - tBn) + Qr - Kt (2L +tpas) T1/cMm
Yo L
0,97 Vk

rae: QT - TeopeTHUeCKas MPOU3BOAMTENBLHOCTD NIOTPY30YHOH MAIUHMHBbI, M3 /Mun.;

B _
A (1Y

Kt - ko3pduuMeHT, YUMTHIBAIOLIMH CTENEHb MCMOJB30BAaHUS TEOPETHYECKOi

NPOU3BOJANTEILHOCTH; t JI. 3. - yJEJIbHBIE 3aTpaTbl BPEMEHH HaA JIMKBHIALIMIO 3aBHCAHUI

M>/MuH (nipu GpOHTANBHO-TOPLIEBOM BBIIYCKE pyJibl U orpyske H3 mwrabens Kr=0,7, t
5. 3. = 0,25; npu BbIMyCcKe pyABI ¥3 TOpLa BhIpabOTKH MHPHHOMH He Gonee 5 M KT=0,6, t
a1 3. =0,3);

L - cpeansis [UIMHA TOCTAaBKH, M;

UL - CpelHss CKOPOCTh ABHKEHHS CAMOXOAHOTO BaroHa (aBTocamocBala), M/MHH;

t pa3 - BpeMsl pasrpy3Ku Barosa (aBrocamocBajay;

VK - eMKOCTb Ky30Ba, M

OcTanbHEIe cocTaBnsomue Gopmynsl (3.96) 0603Ha4YeHs!l aHANTOTHYHO BBIPAXEHHIO
(3.94).

B) I[lorpy3ouno-tpancnoprhrie Mauunsl (I1TM):

293 - Yn - Vk T/em, (3.97)

t3+2L +tpas+ 0,84 - Yu - Vi (tn3+0.013 8H - tBx)
v Yo

nTo_
A oM

rne: VK - eMKOCTh KOBIIA (Ky30Ba) M. M

t 3 - BpeMsl 3aN0JIHEHHS KOBIIA (Ky30Ba), MHH;

t pa3 - BpeMsi pasrpy3kH, MHH;

L - CPEAHAS CKOPOCTE ABH)KCHHUS, M/MUH.

3Havenns Vk, t3, tpas, v s pasanudelx Mapok I1TM cneayer npuaumath 1no
JIaHHBIM TEXHHYECKHX XapaKTEPHCTHK.

L - cpennss niamna noctaBsky, M;

t 113 - yZlenbHbIE 3aTpaThl BpEMEHH Ha JTMKBHIALMIO 3aBUCAHHH MHH/M® (upu I[1TM THna
NT-4 n 1T-6 t 3. ~ 0,27 mun/™’).

Texunyeckas (yacoBas NPOH3BOAUTENBHOCTH MOTPY30YHO-TPAHCIIOPTHBIX MallMH

paccunTBIBaeTCA Mo cieayioweii gpopmyie:
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- 60- Vk -y , M faac (3.97)
t3+2L +tpa3s
L

TIe: Y - K03 HIUMEHT 3anoHEHHS Ky30Ba (KOBLIA).
CmenHas NPOU3BOANTECIBLHOCTD 3ap5m1-10171 YCTaHOBKH PacCYHTBIBACTCA CIECAYHOLLAM

obpa3zoM:

Yo x HB , T/eMm (3.99)
1

q

M _
A o™ T

rne: q' - yaenbHbIi pacxo/ B3pEIBUATKH, KI/M’;

Hs - Hopma BhIpaboTku, kr BB Ha 3BeHO B cMeHy (RpHHHMMaeTcs MO CnpaBOMHUKaM
TEXHMYECKOr0 HOPMHPOBAHHUS).

Yucno pabouumx (cocTaB 3BeHA), 3aHATBHIX HEMOCPEACTBEHHO  3apsKaHHEM,
onpesensercs riryouHol ckBaxkuH. [Ipu 3apskaHHMH BOCXOAALLMX CKBaXXHH rinyOuHoM no 20
Y HHCXOJSILHX CKBAOXHH - COCTaB 3BeHa 3 yesnoBeka. [Ipu 3apskaHuH BOCXOJALIMX CKBAKHH
riyounoit 6onee 20 M - 4 yenoreka.

Ilo skcrutyaTallMOHHOH NPOH3BOAMTENBHOCTH M 0ObeMaM paboT, NpUXONAIIMXCS Ha
KOHKPETHYIO MapKy O4YHCTHOro o0OpyIOBaHMS, ONpPENENSETCS €ro KOJHMYECTBO M YHCIO
3a60€B, HaXONAIMXCA B CTANMH OYHCTHOM BhIeMKH. [IpH 3TOM yUMTBIBaeTCHd BO3MOXHOCTH
NEepEMEIEHUA MalllHH 1 MEXaHH3MOB O (pOHTY BeaeHHs paboT: u3 3a6os B 3aboit, u3 Groka
B OJ10K, € yJacTKa Ha y4acCTOK, C TOPH30HTa Ha FOPH30HT, a JUIS CTalMOHAPHBIX YCTAHOBOK M
HeobX0IMMOCTh HX MOHTaXa M AeMOHTaXka. Hanpumep, Iipu cucTeMe 3TaXkHOro o6pyLieHHs ¢
OpTOBOH NOATOTOBKOH M BHOPOBBIYCKOM pYyIbl TOJOBYH INPOM3BOAMTENLHOCTh | MIH.T
obecneynBaloT 4 OXHOBpeMEHHO paboTaommuxX BuOponurartens. Ho yuwTbiBas, 4YTO
BHOpPalMOHHbIE YCTAHOBKH JOXHB paboTaTh NIOOYEPETHO B TEUCHNE CMEHBI (CYTOK) 110 BCei
JNMHE MOrpy3o4HOH BBIpaOOTKH, paboumii mapk mnuTareneii OyneT paBeH KOJIHYECTBY
YCTaHOBOK, CMOHTHPOBaHHBIX B YETHIPEX OPTaX, M KOJHUYECTBY YCTAaHOBOK, HAXOMALIUXCS B
MOHTa)xxe B IEPHOJ BBHITyCKa M3 neHcTByromux 3aboeB. Ecnu uMeercs BO3MOXHOCTH
OJTHOBpEMEHHOH paboThl IBYX NMHTaTescii B MOTPY30YHOI BbIpaboTKe, 11 pacuera pabovero
napKa NpHHUMAETCs KOJHYECTBO YCTaHOBOK, CMOHTHPOBAHHBIX B IBYX OPTaXx.

Uncno BUOpaLMOHHBIX MUTaTeNeH, HAXOAAMIUXCS B MOHTaXe OIpee/IAeTCS MCXOAS U3
KouyecTBa GJIOKOB B CTaMH NOArOTOBHTENLHO-HAPE3HBIX PaboT.

VnBeHTapHEIH Mapk OYHCTHOTO 00Opy/OBaHHA pacCUHTBHIBAaeTCA depe3 Kod((HIHEHT

pesepBa, YUHTHIBAIOLINI K03(hGHUMEHT HepaBHOMEPHOCTH AOOHIYH, a Takke K03 GUUHEHTEI
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pesepBa Ha MAallMHBI, HAXONAIUMECA B TEKylleM M KanMTalbHOM (s obopynoBaHus,

TIOIEXANIIETO KAll. PEMOHTY) PEMOHTE.
3.8.4. Pacuet sBOYHOTO 1ITATa pabovHX U IPOM3BOJAMTEILHOCTH TPy aa

SIBouHBIM [ITAT TPYASLIMXCS Ha OYMCTHBIX paboTax onpeaensercs IO UHCIY
OHOBPEMEHHO paboTalolnX eJUHAL 000pYA0BaHHs U IPHHATOTO peXXnma paboThl pyJHHKA.
Yucno paboymx, 3aHATBIX HA HEMEXaHM3HPOBAHHBIX BCIIOMOTaTENbHBIX Ipoleccax,
pPAacCUMTLIBAETCS MCXOAS M3 CYLIECTBYIOIUMX HOPM BBHIpaOOTKHM (OTpacieBBIX MM
JNeACTBYIOIHMX Ha MPOEKTHPYEMOM IIpeanpHsTHU). Eciu B MPOEKT 3aKlIaablBacTCs HOBOE
0o00pynoBaHUe, TMPUMEHEHHE KOTOPOTO HE YYUTHIBACTCA ACHCTBYIOMIMMM HOpPMaMM, TO
KOHKpeTHble HOPMAaTUBhLI AOKHBI OBITH OTKOPPeKTHPOBaHbL. OCHOBOM IS KOPPEKTHPOBKH
JIOJDKHA CITY>XHTb OINBITHasd SKCIUTyaTallus HOBOIO O0OpYHOBAaHWS Ha PYAHHMKaX CTpaHbl, a
TaKXKe TEXHHUKO- 3KOHOMUUYECKHME MOKa3aTely [PHMEHEHHs ero aHajiora, eClii OHO HUMEEeT
MECTO, Ha 3apy0eXHBIX TOPHOPYAHBIX NPEANpPHITHSX.

[TpousBoaUTENLHOCTE TPyAa pabOYMX HAa OYMCTHOM BbIEMKE PYAbI PAcCYHTHLIBAETCH
CEAYIOMUM 06pa3oM:

a) IPON3BOAUTENILHOCTE TpyAa Oy punbLINKa

I 6yp = AGyp.x A , Tt/uencm., (3.100)
n 6yp.

rae: n 6yp - KoJMYeCTBO pabounx 0OCITYXUBAIOILMX GYPOBYIO YCTAHOBKY, Yell.
6) MPOM3BOAMTENBHOCTL TPYAa pabouero Ha BBIMYCKE H JOCTABKE PYABI:

I noet = A poct_ , T/uenmcem., (3.101)
n noCT.

rae: A JocT - 3KCIUTyaTallMOHHAs NPOU3BOAMTENLHOCTH INOrPY30YHO-AOCTABOYHOIM
YCTaHOBKM WJIM KOMILIEKCA, T/CM;

n JOCT - KOJIMYECTBO pabovmX, 3aHATHIX HA 0OCIY)XHBAHUM YCTAHOBKHM MJIM KOMIUIEKCA
B TCUCHHE CMEHBI, Yell.

B) NPOM3BOAMTENBHOCTD TPYa OYHCTHOTO pabouero

oy = Ao4 , T/uencm., (3.102)

n o4
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roe: A oy - CPEAHECMEHHOE KOJINYECTBO DY, no6biBaeMoe Ha OUHCTHBIX pa60Tax, T,

n 04 - ABOYHBIH (CMEHHBIH) WITAT OYUCTHBIX PabovMX, Yell.

3.8.5. Onpenenenre pacxo0B SHEPIHH U MaTEPHATIOB

Pacxoll 3NEKTPOSHEPrHM M CXXATOTO BO3JyXa PACCUMTHIBAIOTCA 10 TEXHHYECKOH
XapaKTepUCTHKE 06OpYNOBaHKs U BPEMEHH paGOTHI ero JBUraTeself B TeUEHHE CMEHBL.
Pacxop B3phIBYATHIX BELIECTB OMpPEAENseTcs o popmyie:
Kexs -TId2 A +q°, xr/r, (3.103)
4.

q=

rae: q° - ymensHBIH pacxon BB na BropuunOe npoGneHse, Kr/T (NpHHHAMAETCS MO
JIaHHBIM [IPAKTHKHA WM HOPMATHBHBIM 3HaYeHUaM, npuseneHHbM B HTI, B Tabn. 4.23);
A - IOTHOCTE 3apana BB B ckBaxuHe, Kr/m°.
Pacxon neTOHUPYIOIIETro LWITypa PaccHHTEIBaeTCS 110 hopmye:
qulu=_2_,_5_ , Kr/t, (3.104)
A

Pacxon SHeKTPOIIeTOHaTOPOB IIpH IJEKTPOB3PBIBAHUH ]'lpHHPlMaCTCﬂ Mo KOJIMYECTBY
CKBaXXHH B KOMILIEKTE, ¢ y4eToM 3amnaca (10 %);

pacxon 6ypOB0ﬁ CTaJIH 1 KOPOHOK, apMHPOBaHHBIX TBEPIbIM cnjiaBOM, MPUHAMAETCA
10 JaHHBEIM MPAKTHKA HIH HOPMaM TEXHOJIOrMYECKOro npoektHposanus (tabn. 4.17, 4.18 u
4.19);

PacxXoi WWIHH [UIS MOrPY304HO-TPAHCIIOPTHHIX MAIlKH, aBTOCAaMOCBAJIOB H CaMOXOJHBIX
BaroHOB oNpejenseTcd No CpeAHECMEHHOMY Npobery ¥ npenenbHoMy CpoKy CiyKObl IIMHBI
(T mpen.): s ITTM T npen = 1000 kM, Ui aBTOCAaMOCBaJIOB M BaroHoB - 7000 kM.

Pacxon  am3enbHOro  TOIUIMBA — NOTPY30YHO-TPAHCMOPTHBIMH — MallMHAMH — H
CaMOXOJIHBIMH BaroHaMH C JABHIaTeJIsIMH BHYTPEHHErO CTOPAHHs PEKOMEHYETCs ONpeAeATh

H3 BBIpAXCHHUA:

DzNIlB'TM - Kob6 [qy+ (9p - a,) - KM] , xr/T, (3.105)
A"y i (A" w)

rae: N}.IB - YCTAHOBJICHHAX MOLIHOCTD ABUTaTes, KBT,

Tas - BpeMa paﬁOTbI JABHTaTe/Id B TEYCHHE CMEHBI, Yac,
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Ko6 - xo3(dHuuenT, y4yuThIBalOLMii IOBBILIEHHE pacxXoja TOIIMBa Ha OOKaTKy,
PeryJImupoBKy, XONocThle pazbesnnl, Ko6=1,06;
Qx, qp - PacXoJ TOIUTMBA Ha | KBT B Yac COOTBETCTBEHHO HA XOJNIOCTOM XOJy ABHTaTeNs
¥ BO BpeMs paboTsl MatHHbI (qx = 0,01 kr/kBT.Mac, q, = 0,03 KI/KBT.4ac);
K ™ - koaddunment ucnonp3oBaHus ABHrarens no MowHoctH, Km=0,6.
CmazouHble MaTepHalbl MPHHUMAIOTCA B NPOLEHTAX OT pacxoJa roprodero no HopMam

TEXHOJIOTHYECKOTO NpOeKTHpoBaHHu (rnaga 4.17).

3.8.6. OcobeHHOCTH IPOEKTUPOBAHNS OYUCTHON BBIEMKH IIPH

cHcTeMax pa3paboTKH ¢ KpelJIeHHeM H 3aKnajkoi BhIpabOTaHHOrO MPOCTPaHCTBA

Jna cuctem paspaboTku, rae nojjgepKaHne BbIpaOGOTaHHOIO MPOCTPAHCTBA SIBIAETCH
CaMOCTOSTENIbHBIM TMPOH3BOACTBEHHBIM MPOIECCOM (HalpHUMEp, CHCTEMA C KpeNJIeHHeM HIIK
3aknanKoit), MpyU NpoeKTUPOBAHNH OYHCTHOH BHIEMKH AOMOJHUTEIBHO OMPEAENIIOT 060BEMBI
CBSAI3aHHBIX ¢ HUM paboT, MOPANOK MX BeleHHMs, BbibHpaeTcs 060pyI0BaHHE, PaCCUUTHIBAETC

mrat TPYAAIHXCS, pacXOJ MaTepHaIOB M S9HEPTHl.
3.9. 3aknanounbie paboTbl

[TpoekTupoBaHME 3aKJIAJOYHBIX pPabOT ClEAYeT OCYIUECTBJATH B COOTBETCTBHH C
HOpMaTUBHBIMU TpeGoBaHUsMH, npuBeeHHbIMA B HTTI (rnaea 4.18).
PaccTostnne mexny OByMsi CMEXHBIMH 3a00iAMH (6J10KaMH, JIEHTaMHM, 3aX0KaMM) IIpH

CHCTEMAX C 3aKJIafKoii onpezensercd no Gopmyie:

L3a6=1,5XACMXTCMXKDe3 , M, (3.106)
S3a6 x Yo

rae: A cMm - cMeHHas NPOH3BOJUTENBHOCTD 32604, T;

T cM - uncno pabounx cCMeH B MecsIIe;

K pe3 - koadduunent pesepsa, K pe3.=1,2 - 1,25;

S 3a6 - nnommans ceucHus 3ab0s (MPUPE3KHU., 3aX0IKH), M’

Yo - IIOTHOCTH Py.bl, /M.

Kosddunuenr ynpouHeHus MeXIAyKaMepHOro Iueauka 3aknamkod (Y) mpH

ONPCACICHUN NapaMETPOB KaMEPHO-LCIHMKOBBIX CHCTEM C 3aK/1agKoi NMPUHHUMACTCS NpH
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ruapaBnuyeckoif 3akianke 1,5+1,6 ; npu TBepaeoweii 3aknaake Y™ pacCUMTBLIBAETC MO
dopmyne:

(hy + 90E3)ps3
y= by  Ep

1-us - K (3.107)

rae: hy, by - cOOTBEeTCTBEHHO BBICOTA H LIHPHHA MEXAyKaMepHOTo HelnKa, M;
E3, Ep - Moayns ynpyroct# COOTBETCTBEHHO 3aKJIafkd H PYAEL, Kr/em?;

M 3, U p - ko3¢ duunenT [TyaccoHa 3aKIanKy U py.Isl;

K - ko3 dbunuenT, yInTHIBAIOIMI OTHOLIEHHE HONMYCTHMOIO CONpPOTHBIEHHS Ha CXaTue

pyabi (G Pex) B 3aKnanku (6 °e) (MprHEMaioTca o Tabanue 3.7).

Tabnuua 3.7
0 Pox
3
O “ex 10 20 30 40 50 u Gonee
K 0,65 0,68 0,70 0,72 0,75

3.10. Kanenpapuslii rpadgyk pa3sBUTHS A00LIYH PYAbI

['paduk pa3euTHsa D0OBIUH PyIbl COCTABAAETCA C LEJIBIO ONPENEeTeHHS:

BPEMEHH BBOJa MPOSKTHPYEMBIX TOPH30HTOB;

BPEMEHH BBOJA HHIKCJICKAIIHX FTOPH30HTOB,

BPEMEHH TIPOEKTHPOBAHHS H CTPOUTENLCTBA HHKENEKAUX TOPU3OHTOB.

[lepexox ouucTHBIX pPaboOT Ha HIDKeneXaMHd TOPH30HT, Kak INpPaBHIIO, JAOJDKEH
OCYIIECTBIATECS npH Hanuauu 50-60 % 3amacoB pa3pabaThiBaeMOro (KCIUTyaTallHOHHOTO)
3Tana H B HCKIIOYMTENBHBIX Ciydasx - He MeHee 30 %. CocTaBnenue rpaduka pa3BuTHA
No0bIYM  JEHCTBYIONIETO INpPENNPHATHS IIPOM3BOAMTCS C YYETOM OTpabOTKM 3amacos,
HaXOHALUMXCA BBIIIE IPOCKTHPYEMBIX OJTaxked, M TroOBOM INpPOM3BOAMTENLHOCTH IO
YTBEPXKICHHOMY IPOEKTY.

OnpenencHue cpokoB OTpabOTKH 3amacoB NPOEKTHPYEMOrO 3TaXa IPOHU3BOLHMTCS
COTJIACHO IIPOU3BOANTENIEHOCTH, PEKOMEHYeMOH COCTABISIEMBIM TIPOEKTOM.

Ilpu orTnuuaroNMMXcs NPOU3BOAUTENLHOCTAX NPEABIAYIIETO0 IPOEKTA M HACTOALIETO

onpenensercs Bpems (CpoK) H3MeHEeHHs! IPOU3BOAUTENLHOCTH.
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OcnoxHsioiiue obcTosTenbcTBa (YCIOBUS) - OCYLIEHHE, JpEHaX 3aliexed, 3akiaka,
OTCTaBaHMe NPOXOAKH (YriIyOKH) CTBOJIOB M JIp. - NOMKHBI YUUTHIBATHCA NP COCTABIIEHHH
rpaguKoB.

I'paduk pa3BuTHs AOOBIYM SIBISIETCA HUCXOJHBIM MaTepuanom s cocrasnenus [10C
(npoekta opranusauuu ctpoutenscTBa). [I0C H rpaguk OOMKHBI OBITH B3aHMOYBSI3aHBI
Mexay coboi.

I'padvik pazBuTHs NO0OBIMH COCTaBISETCH, MCXOAM M3 OKCIUTyaTAalMOHHBIX 3aMacos,
KOTOpHie ONpeHeNsioTca Mo OajaHCOBBIM 3amacaM C y4eToM Ko3(h@HLHEHTa BHAHMOIO
H3BIICYCHUS.

I'paduk 0OBIMHO coOcCTaBiisieTCs B BHJE TaOJMLBI, KOTOpas MMeeT CleAyIoMi BHA
(dopma 5).

®opma 5

I'padnk pasBuTHA 100LIMH PYAbI

dtax 3anacel Inomane TF'onsl

TF'OpHU30OHT TBIC.T ThIC .M2

Belute rop.

245

245 - 325
325

325 - 405
406

HUTOI'O:

B sraxe (mo ropu3oHTy) romosas no0Obiua, 06bdHO HauuHas ¢ 5-10 %, mocremeHHO
BO3pacTaeT MakcuManbHo no 70-80 %, 3aTem HaumHaeT CHHXarhcs. I'ofoBas noOblvya, kKak
npaBuno, JomxkHa obecneyuBatbess He Oonee Kak JByMs STaxaMH. Takum oOpasoM,
ONTHMAJBbHBIM COCTOSHHEM CIlelyeT CYHTATh IOJNIOXEHHE, INIpM KOTOPOM OAMH 3Tax
Haxoamutcs B JAopaboTke, Bropoil B paspaboTke M TpeTHil - B moaroroeke. U3 Ttakoro
COCTOSIHHA U CJIEAYeT HCXOAMTHL NpPH pELICHHH CPOKOB CTPOMTENBCTBA NPOEKTHPYEMBIX U
HUXKEJIeKALUHUX dTaxeH.

B noscuutenpHoi 3anucke k rpaduKy pasBuTHS NOOBIYM M3JAralOTCs OCHOBHBIC
OPHHIKILL OCTPOCHHS TFpadMka H BBIBOABI MO CPOKaM CTPOHTENLCTBA NPOEKTHPYEMBIX
3TaXKeM, a TaKkkKe cooOpaXEHHs MO CPOKaM MPOEKTHPOBaHHUS U CTPOUTENLCTBA HIKEJIEKAIIUX

ITaxei.
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3.11. MeTognveckne NPHHUMIbI GOPMHPOBAHHS KOMILIEKCOB

FOPHOIUAXTHOIO oﬁopyuonamm

3.11.1. O6mwme nonoxenus

IIpoekTUpOBaHHE COBPEMEHHBIX TEXHOJIOTHYECKHX CXEM MOA3EMHBIX FOPHBIX paboT Ha
PYIHHKaX DOJDKHO NpeyCMaTpUBATh NOJHYIO MEXaHH3alHMIO onepaluii OypeHus, 3apsKaHus,
NIOTrpY3KH H TPaHCIOPTUPOBAHHMS FOpHOM Macchl OT 3abos H0 OyHKepoB 00OraTHTeNBHOMH
tabpuku, KpeIUIeHNs TOPHBIX BBIPAaOOTOK, 3aKNafKH BBIPAGOTAaHHOIO MNpPOCTPaHCTBA U
BCIIOMOTATeNIbHBIX ONlepallHii, BKIOYad JOCTaBKy Ha y4acTOK 0O6OpydOBaHUs H MaTepHaNIOB,
CTPOUTENILHO-MOHTaXXHEIE U PeMOHTHbIe paboTel.  Brifop u ¢opMHpOBaHHE KOMIUIEKCOB
TOPHOIIAXTHOTO O0OpYAOBaHHS HEPa3phIBHO CBA3aHBl C IPOEKTHPOBAHHEM CHCTEM
pa3paGOTKH M TEXHOJIOTHYECKOH CXEMbI BBIEMKH NPHUMEHHTENBHO K T[OPHOTEXHHYECKHM
YCITOBHSM KOHKPETHOI'O MECTOPOXIAECHHSA M JOJDKHBl PEILAThCs COBMECTHO M NapalIENbHO B
CTaZMH{ COCTABJIEHUA FOPHOTO H FOPHOMEXAHHUYECKOTO Pa3JeoB IPOEKTa.

Heo6xogumMo uMeTb B BHAY, YTO napaMeTpbl 00OpyNOBaHHS TECHO CBS3aHBI C
NPOU3BOJHTENBHOCTHIO BBIEMOYHBIX €MHHIL H, CJIEJOBATEIbHO, B 3HAUYUTENbHON MEpe MOIyT
BJIMSATH Ha MPOM3BOAUTEIHHOCTD PYIHHKA.

Bri6opy 06opynoBaHus AOMKHO MPEAIECTBOBATH H3yYeHHE 00BEKTAa NPOEKTHPOBAHUS
B 4acTH 00ecneyeHHOCTH TPYAOBBIMH pecypcaMHd, BO3MOXHOCTH H XeJIaTelbHOCTH
yBelInyeHHs oO0BbeMoB AOOBMH MM HMX TOAAEPXKAHHA Ha JOCTHIHYTOM YpPOBHE IpH
YXYAIIEHHH TOPHOTEXHUYECKUX YCIOBUH SKCILTyaTalliH.

Buibop o6opynoBaHMS NpPOH3BOINMTCS IIPH YCTAHOBJIEHHOM HPOH3BOACTBEHHOM
MOIIHOCTH PYJHUKA K B IIPOLIECCE €€ ONITHMH3ALMH.

Korpa Bapuantel MeXaHH3alUMM OTIHYAIOTCS TEXHHYECKUM YPOBHEM IIPOM3BOACTBA,
TEKYLUIMMH HM3JEpXXKaMH IPOM3BOACTBA MpPH COXpaHEHMH oObeMa AOOBIUM IO PYIHHKY,
OLUeHKY 5((QeKkTHBHOCTH BapHaHTa MeXaHH3allMM ClefyeT [POU3BOAUTL MYTEM
COIOCTABJICHHS CPaBHHTENBHBIX MPUBCACHHBIX 3aTpaT IO BapHaHTaM C y4eToM 3¢dekTa oT
BhICBOGOXAEHHS paGOTHHKOB H 3KOHOMHYECKOTO yuiepba OT noTeph U pa3yboXUBaHHA.

B cnyyae uW3MeHeHHS NpPOM3BOAMTENBHOCTH PYINHHKA B 3aBHCHMOCTH OT NPHHATOrO
BapHaHTa MeXaHHM3alMH paboT oueHka 3(QQeKTHBHOCTH CpPaBHHBAaEMBIX BapHAHTOB

NIPOM3BOANTCA C yueToM obwero 3¢dexra no pyaHUKy (MPEANPHATHIO) B IETOM,
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Ilpu BBIOOpE BapnaHTa MeXaHH3aLMM HEOOXOAMMO pacCMaTpuMBaTh TpPWU TIpYIMIIBI
rokasarenei:

OKMJaeMble pe3ynbTaThl;

TipearoaraeMble 3aTpaThl pECypCcoB;

BpeMs, HeoOX0IUMOe IS JOCTHIKEHUS Pe3yNbTaToB.

K oxuaeMbIM pe3yabTaTaM OTHOCSATCS:

NpUBEJCHHBIE 3aTpaThl;

PpeHTa0eNbHOCTb KaNUTANILHBIX BIIOXEHUH;

TIPOM3BOJANTENBHOCTh BBIEMOYHOMN €TUHHUIIBL;

TIoOKazaTeNy U3BJeYEHHUS PYIbL.

IpennonaraeMpic 3aTpaThl pecypcoB MO BapHAHTaM XapaKTEPH3YIOTCS PpAaCXOAOM
TPYZHOBBIX, MAaTEPHATIBHBIX, SHEPreTHYECKUX H GUHAHCOBHIX peCypPCOB Ha MOJHBIA 1 rofoBoi
00beM NPOU3BOACTBA U Ha €AUHULLY IPOLYKLMH.

Bpemsa, neoOxoaumoe — Ans  JOCTHXEHHMS  pe3yjabTaToB,  XapaKTepu3yeTcs
TIPOJOKUTENBHOCTBIO BBINOTHEHUS] TEXHOJOTHYECKUX MPOLECCOB B 3aKOHYCHHOM IMKIE
OYMCTHOH BBIEMKH H BpeMEHeM 3aJla/I’KUBAHHS PEcypcoB B MpOLIECCE NMOATOTOBKH 3amnacoB K
BBIEMKE.

3HaueHHne IoKa3aTeNei, HCIONb3YEMBIX NIPH BRIOOpE BAPHAHTOB MEXaHH3aUUH, 3aBUCHT
oT Gompmmoro umMciaa (akTOpOB: €CTECTBEHHBIX, TEXHHYECKHMX, OKOHOMHYECKMX H
OpraHM3alHOHHBIX, OPMHPYIOIIUX BHEUTHIOW Cpejy.

K ecrecTBeHHBIM (hakTOpaM CeayeT OTHECTH:

KpenocTh U yCTOWYMBOCTb PYZABI U BMEUIAIOIUX MOPOJ, MOIIHOCTH H YTOJN IafeHHs
PYOHBIX Ten, 3amackl, [NIyOUHY 3ajeraHus MeCTOPOXIEHHs, XapaKTep paclpeneneHHs
NIOJIE3HOTO KOMITOHEHTA B MECTOPOXKIEHHH, LIEHHOCTh Py/IBL

K rexnuueckum (hakTopaM cienyeT OTHECTH:

napameTpsl  000pYHOBaHMS, MapaMeTpbl CUCTEMBl pa3paboTKH, 3amachkl pyasl B
BBIEMOYHBIX €IMHMIAX, YCTAHOBJEHHYIO HIM ONTHUMH3UPYEMYIO IIPOM3BOAMTENBHOCTH
pyIHHMKA, HOpMaTHBHbIE CKOPOCTH TNpOBeNEHHs BbIpabOTOK, pacxol  TPYIOBHIX,
MaTepUalIbHBIX ¥ SHEPTETHYECKHX PECYPCOB Ha eMHHUILy PaboThlI.

K axoHoMuueckuM daxTopaM oTHOCATCS:

CTOMMOCTb O0OpYIOBaHHS, MaTEpHAIOB, SHepruu, paboued cwuibl, HOPMATHBHBIE
K03 dULMEHTBl  cpaBHUTENbHOH 3(QQeKTHBHOCTH M peHTabENBHOCTH  KanmMTabHBIX
BJIO)XXEHHH, BEJIMUHHY COMYTCTBYIOIMX KAITHTAJIBHBIX BIIOXEHMI.

K opranuzaumonHsIM ¢paxTopam oTHOCATCS:
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($opMBI M MeETOABl OpraHM3alMy TPYAa, pexuM pabGoTel 06OpYNOBaHMSA, NOPSAOK
BBIITOJTHEHHA TEXHOJIOTHYECKHX MPOLIECCOB.

BeiGop cpencTB MEXaHU3aUUHN NPOM3BOANTCS METOIOM Nepedopa BApHAHTOB.

B oObemax KamuTanbHBIX BIOXCHUH, MPMHMMaeMBIX IS pacdeTa 3pQeKTHBHOCTH
BapHaHTa MEXaHH3alHH, yYUTHIBAIOTCA 3aTpathl 110 BCEM MCTOYHHMKaM ¢uHaHcupoBaHus. K
TaKHM 3aTpaTaM OTHOCSTCS:

3aTpaThl Ha IpuoOpeTeHue U J0CTaBKY, MOHTaX H IEMOHTaX 000pY/IOBaHUS;

3aTpaThl Ha IPOBeJieHHe U 000pYA0BaHHeE FOPHOKAMTAIBHBIX BLIPAabOTOK;

3aTpaTBl Ha TEXHHYeCKHe MEpPONPHATHA, NPEAOTBPALIAIONIHE OTpPHLATEIbHbIE
TOCJIEACTBUA BIUAHHSA NPUMEHAECMOH TEXHHKH Ha YCTIOBHS TPY/a;

KalmuTalbHble BJIOXKEHHUS B OOOpOTHble (OHILI, aBaHCHpyeMBle Ha CO3JaHHE W
noaaepxanyie ppoHTa OYUCTHOMH BHIEMKH.

B Texymmx 3aTparax y4uTHIBaiOTCS:

3aTpaThl Ha NOFallleHHE U aMOPTU3alMIO BbipaboTOK;

3aTpaThl N0 MpoLeccaM OYHCTHOM BBIEMKH;

3aTpaThl O CONMPSHKEHHBIM C OYMCTHOIN BBLIEMKOH mponeccam;

LEXOBBIE U OOILEPYTHHYHbIE PACXOJBL.

[lpn pacuere KanUTaNbHBIX BJIOXKEHHiA, IJKCIUTYaTallHOHHBIX 3aTpar, a TaKxXe
JOMOJTHUTENBHBIX NTOKa3aTesell MPUMEHSIOTCS 1eHbl, Tapudbl, CTaBKH 3apaboTHOM IIaThl U
Jpyrie CTOMMOCTHBIE HOPMATHBHI, JAEHCTBYIOIME B MOMEHT BBINIOJIHEHHS PACUETOB.

Pacxon MaTepHanoB M HEPIHM MPUHUMAETC MO JaHHBIM HOPMATHBHBIX JOKYMEHTOB
WM Ha OCHOBE JIy4IIMX Noka3saTelned no obOopyxoBaHHIO, paboTarolleMy B aHAIOTHYHBIX

YCTIOBHUSIX.

3.11.2. Bribop obopynoBaHus

MecTtopoxaenne JEMMTCA Ha OJHOTHUNHBIE N0 TOPHOTEOJOTHYECKHM YCIOBHSM
BBHIEMOYHBIE YYacTKM, KaXIbId M3 KOTOpPBIX MOXeT OBITh OTpaboTaH OJHON CHCTEMOM
pa3paboTKH.

Mcxons w3 rofoBodl  NMPOM3BOAMTENLHOCTH pYIHHKZ W [OpsAKa OTPaboTKH
MECTOPOX/IEHHs omnpenensercs obbeM xOOBIMH M3 BBIEMOYHOIO YYacTKa Ha BECh NEPHOA
JKCILTyaTal}H.

[Tpon3BOANTENBEHOCTH BHIEMOYHOIO YYacTKa NpH YCTAHOBJIEHHOM IIPOH3BOAMTENLHOCTH

PYAHHKA ONpPEeIAeTCs U3 YCIOBHS
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ZJ; Qj-aj=a-p, (3.108)

Te p - YCTaHOBJIEHHAs rOJI0Basi IPOM3BOAKTENBHOCTD PYAHHUKA, T/TOX;

a - cofiepXxaHue I0JIE3HOro KOMIIOHEeHTa B I0OBITOH pyAHOH Macce o pyaHUKY,%;

Qj - IPOM3BOAUTENBLHOCTD j- OI'O BHIEMOYHOTO YYacTKa, T/TOJ;

aj - coJiep>xaHue M0Je3HOr0 KOMIIOHEHTa B J0ObITO{ pyse H3 j-ro yuactka. %.

Kaxnaplii BBIEMOYHBIH YYacTOK AENHTCS Ha JJEMEHTApHble BBHIEMOYHEBIE €AHHMIIBI,
XapaKTepU3ylollldecss  CBOMMH  KOHCTDYKTMBHRIMH  mapaMeTpamu.  Omnpenensiercs
MaKCUMallbHO BO3MOXHOE YHCJIO BBIEMOYHBIX €JHHHU B NpeAenax BbIEMOYHOrO ydacTKa B
ONHOBpEMEHHON paboTe (MCXOAA M3 TEXHOJOTMYECKHX BO3MOXHOCTeil) M yCTaHaBNHUBaeTCS
MHHHManbHO JOMYCTHMAas NMPOU3BOAUTENBLHOCTh BHIEMOYHON €ANHHIIBL.

[Ipy BbeIOOpE BapHaHTa MeXaHH3alMH NEPBOHAYalbHO OTOHPAlOT BCEe THUOB H
THNOpa3Mepbl 00OpYA0OBaHHA, TEXHHHYECKH NPHEMIIEMOTO B PacCMaTPHBAEMBIX YCIIOBHAX.
3ateM u3 3TOro OOOpYINOBaHMS MO JIOTHYECKMM CcoobpaxeHHsM  oTOHMpaloTcs
KOHKYPEHTOCIIOCOOHBIE BAPHAHTBI, KOTOpbIE 110 CPABHEHHIO ¢ APYTHMH 3aBEIOMO JIydIlle [0
KakuM-To nokasaTensM. KonkypenTocnoco6Hble BapuaHThI (06BI4HO 2 - 3) XapaKTepH3yIOTCS
TIPUCYINMMH MM TlapaMeTpaMu, CONOCTaBAAIOTCA Mexay cofoit Ha OCHOBE YKOHOMHYECKOIO
CpaBHEHHS.

daxrtopsl, BiMsloOlMe Ha OTOOpP OGOpYNOBaHHs, YCIOBHO MOXHO pa3leluTh Ha
TIOCTOSHHBIE M IIepEMEHHBbIE, KOTOpHle BBICTYNAIOT KAaK OrPaHUYEHHs B OINpeleNeHHBIX
YCIIOBHSAX.

K nocrosHHbIM hakTOpam ciexyer OTHECTH:

KpenocTh pyibl, KOHCTPYKTHBHBIE TapamMeTpbl H OCOOEHHOCTH CHCTEMBI pa3paboTKH,
pasMep KOHAMIIMOHHOTO KyCKa PyIbl.

Kpenocts pyzas! npeponpeaenser Boibop cnocoba OypeHus.

KoHcTpykTHBHBIE napaMeTpbl H OCOOEHHOCTH CHCTEM pa3pabOTKH perjiaMeHTHPYIOT
crnioco6 oTOoiiku, rTyOHHY CKBaXKHH, YCIIOBHSA MOTPY3KH M JOCTABKH,

PasMep KOHIMUMOHHOrO KyCKa py[bl OrpaHMYHBAacT NpPUMEHEHHE IOrPY30YHBIX H
JIOCTaBOYHBIX CPEACTB.

JanbHelnit oTbop 000OpyNOBaHMS BEAETCA C YYEeTOM I[E€peMEHHBIX ()aKTOpOB, K
KOTOPBIM CllelyeT OTHECTH YCTOHUMBOCTh PYAbl H BMEMAIOIUMX MOPOJ, MOMIHOCTb PYAHOTO

T€Ja, NPOH3BOAUTEIILHOCTD BBIEMOYHOH € IMHUIIBI.
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VCeToHuMBOCTE pyObl M BMEWAIOIMHX [OPOA  IHpeAonpejenseT TEXHHYECKYH
TIPHEMJIEMOCTD CKBAXHH YBEJIMYEHHOTO /IMaMETpa NpH 0TOOMKeE, HOIYCTHMBIE THIIOPa3MEpPhI
060pyI0BaHHs, HCX0 U3 MAaKCHMMAIbHO BO3MOXHBIX Pa3MEpOB BbIPAOOTOK IO YCJAOBHIO HX
KpeneHus ¥ NoIepKaHus.

MolHoCTs pyAHOTO TeNa perjiaMeHTHPYeT THIBI B THUIOpasMepbl 060pyNOBaHHUs MpH
ero paboTe HemOCPEeACTBEHHO B O4HCTHOM MTPOCTPAHCTBE 6e3 NoAphiBa BMELIAIONINX NIOPOJ, a
TaKKe ANaMeTp CKBa)XMH MpPH 0TGOHKe PyHBL.

TexHuueckass ¥ BO3MOXHas SKCIUTyaTallHOHHAs [POH3BOAUTENBHOCTb O6OpYIOBaHHS
ompefendeTcs Uil KOHKPETHBIX YCJIOBHH H KaXKIOrO0 THIA M THIOpasMepa MaIMH C
KCIIONB30BaHHEM (DYHKIHMOHANBHBIX 3aBHCHMOCTEH INPOM3BOAMTENBHOCTH OT MApaMeTpoB
060pyI0BaHuUs U TOPHOTEXHUMECKUX YCIIOBHIA 110 OGLIEIPUHATHIM METOHKAM.

QopMHpOBaHHE KOMIUIEKCA MALIHH CIEAyeT TpPOHU3BOIAMTH IIPH YCTAHOBJIEHHOM
TPOH3BOJICTBEHHOH MOIIHOCTH PyIHHKA.

I'on0oBYI0 3KCIIyaTaLMOHHYHO MPOM3BOAUTENBLHOCTE OCHOBHOTO TEXHOJIOIHYECKOTO

000pyOBaHUS pacCYHTHIBATD:

P 3Kc.rog = Pokemak. x T, xK; x Ky , emrox, (3.109)
ITx Km x K pes.

rae K, - koadduunenT, yuntsiBarolnii HepaBHOMEPHOCTh 06BEMOB paboT mo 3a6osM;
K, - xoabdunuesr, yuuthiBaomMHA  yYHHBEpCaIbHOCTb  oOopymoBaHHs  (Ans
y3KocTleuHanu3upoBaHHbIX MawmH K; = 1); I - 4HciO ycTaHOBJIEHHOTO B BBHIEMOYHOM
enuHHLE 00OpynOBaHHs (U1 cTanHoHapHbIX MamiuH); KM - kosdduuneHT, yuuTeBalomAii
3aTpaThl BpEMEHH Ha MOHTaX, IEMOHTaX U fepeMeLieHHe 00opyAoBaHus B TeyeHHe roaa (Km
= 1,05-1,1); K pe3 - obwmii xoapduumeHT pesepsa, YUHTHIBaIOLIMiA HaxoXHeHHe
obopynoBaHHS B PEMOHTe W IUIAaHOBOM pe3epBe; Pakc.Mak. - BO3MOXHas
MaKCUMaJIbHass CMEHHas 3KCIUTyaTalMOHHas NPOH3BOAUTENBHOCTh MAIUMHBI (YCTaHOBKH),

en/cMeny; T, - pona pabodero BpeMeHH, CMEH/TOA.
3.12. BuyrpHmaxTHblii TPaHCIIOPT
Bonpiiof OMBIT NPOEKTHPOBAHHS HOA3EMHLIX DPYIHHKOB 4YEPHOH M  IBETHOIA

METANIYPrHH, a TakKXe pe3ylnbTaThl MHOIOYHCJICHHBIX HAYYHO-HCCICAOBATEILCKHX H

NPEANPOCKTHRIX TpOpaboTOK, HalOT OCHOBAHWA  CUMTaTh Haubonee 3¢QQPeKTHBHBIM



154

TpaucnoproM Uit OONBIIMHCTBA PYJAHBIX IIaXT Ha BHAHMYIO TEPCIIEKTHBY  OTKAaTKY
TIOJIE3HOr0 HCKOTIAEMOTO JKENE3HOOPOXKHEIMH COCTaBAMH.

B omnpeneneHHblXx ycnoBuSX 3((GEKTMBHBIMM MOTYT OKa3aTbCsi KOHBEHEpDHBIH
TpaHCOpT py/ibl (0COOEHHO Ui TOPH30HTOB C OOJNBIIONH rOJO0BOM NPOH3BOANTENBLHOCTBIO)
WM OTKAaTKa I10JIE3HOr0 HCKONAeMOro CaMOXOJHBIMH TpPaHCIOPTHBIMKH MaiinHamu. He
HCKJIIOYEHA  TakKXKe  11e71ecoo0pa3HOCTh  UCIONB30BaHMA B OTHNENBHBIX  CHydasx
KOMOMHHPOBaHHBIX TPAaHCIIOPTHBIX CXEM.

OddexTUBHOCTL MPUMEHEHHS TOrO HJIM MHOro BHAa TPAHCIOPTA 3aBHCHT OT MHOTHX
(aKTOpoB, OCHOBHBIMH U3 KOTOPBIX SBJIAIOTCS TOPHOTEONOIMYECKHE YCIIOBHS, CXEMBI
BCKDBITHS U MOJTOTOBKH MECTOPOJK/ICHUH, CHCTEMBI pa3paboTKy M UX NapaMeTphl, MOIHOCTh
NPEANPHUATHS W PACcCTOSIHHE TpaHCopTHpoBaHus. [TloaToMy Bompock! BeIGOpa TPaHCIOPTHBIX
CPEIACTB MOKHBI pacCMaTPHUBATLCS BO B3aUMHOM CBA3M C yKa3aHHBIMH (PaKTOpaMH, paBHO,
KaK U BbIOOp cnocoba BCKPBITHS H CHCTEMBI pa3pabdoOTKU JOMKEH IPOHU3BOAHTHECA C YYETOM
HauboNee pauOHATBLHBIX BUIOB TPAHCIOPTA K MPOCTEHIIMX CXeM TPaHCIIOPTHOM CeTH.

OxoHuaTeIbHBI BEIOOP BUJA TPAHCIIOPTa TOPHOR Macchl, a TaKXKE LITATa TPYIAIHXCH,
MaTepHayioB ¥ O0OpyHOBaHMS MO TOPHBIM BhIPabOTKAM HEOOXOJHMMO OCYHIECTBIATH Ha
OCHOBaHHM HH)XEHEPHO-TEXHHYECKHX M TEXHHKO-3KOHOMHYECKHX PacyeTOB B COOTBETCTBHH
C HOPMATHBHO-METOJMYECKUMH YKa3aHWAMH “OO6IIecOlO3HBIX HOPM TEXHOJOIMYEeCKOro
MIPOEKTUPOBaHKs NOA3EMHOTO TPAHCIIOPTa ropHOA0ObIBatoIMX mpeanpuatuii” OHTII 1-86.

Ipu npoexTupoBaHuy 1106Oro BUAA TPAHCIOPTA ONpeLeNseTcs MOTpeGHOe KONIHYECTBO
€ro eIMHHIL, LITaT TPYASLIUXCS IUIS €ro IKCIUyaTallMH, pacxoll 3NMeKTPOIHEPruH, TOIUIHBA,
MaTEPHAJIOB, a B OTAENBHBIX C/Iy4yasX BBINOJHAETCS MPOBEPKAa BO3MOXKHOCTH €ro paboThl npu

3aJlaHHOM Npoduiie TPaHCIIOPTHHIX BHIPAbOTOK.

3.13. IlpoBeTpriBaHHe PyAHHKOB

3.13.1. O6ume noysoXxeHus

IIpoexTpoBaHHEe BEHTHASAMH MOA3EMHOTO pyIHHKa (LIaXThl) HEOOXOAHMO
OCYIIECTBIIATH B CIIE/YIOILEM HOPSIKE:

onpeneneH’e cxeMbl H cnoco6a NpOBEeTPUBAHHSA PYAHHKA (LIAXTHI);

pacdeT pacxona OOLLIELIaXTHOTO KOJTHYECTBa BO3/AYXa;

pacipeziesieHde BO3AyXa B OOLIEIIAXTHOH CeTH M MpoBepka cevyeHuit BhipaboTOK MO

JIONyCTHMBIM CKOPOCTAM ABHXXCHHA MOCJIEAHETO;
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pacder Jenpeccuy pyaHuKa (I1aXThL);
pellUeHNe BONIPOCOB, CBA3aHHBIX C IPOBETPHBAHHEM BEIPAGOTOK IIPH HX IPOXOKE.
Cnenyer uMeTh BBHIY, YTO IIPOEKTHPOBaHHE BEHTHIIALIAM AODKHO OCYLIECTBIIATHCH B
TECHOU YBSI3KE C IPOEKTHPOBAHHUEM OCHOBHBIX TEXHOJIOTHYECKHUX ITPOLIECCOB.
Ilpy 3TOM BO3MOXHO YTOYHEHHE paHee pAcCUYMTAHHBIX MapaMeTpoB, Kak

BECHTHJIAUHMOHHBIX, TAK U TEXHOJIOTHYCCKUX.

3.13.2. Bri6op cxeMHl M crioco0a BEHTHIISILHH

Ilpn BBIGOpE CXeMBI BEHTHISLMH B Mpollecce INPOCKTHPOBAHUS HEOOXOIHMO
cobmoaTs clenyrolye odpe TpeboBaHus:

cXeMa BEHTWIALMH JO/KHA obecreynBaTh nNojady K MecTaM norpebieHHs
HEoOX0aMMOT0 KOJIHYECTBA BO3AYXa;

COIPOTHUBJICHHE BEHTWIALMOHHON CETH JOJDKHO ObIThb MHHMMAbHBIM, YTO 00ECHEUHUT
MHHHUMAIBHYIO JENPECCHIO MAXTHI;

cXeMa BEeHTHJIALHH J0JKHA NIPeAycMaTpUBaTh MUHHMYM yTE4eK BO3yXa;

cxeMa JO/DKHA oDecnednTs Takoe E€CTeCTBEHHOEe paclpelielicHHE BO3ayXa, KOTOpoe
cBOAMNIO 6b1 K MUHUMYMY HEOOXOZHMOCTb B HCKYCCTBEHHOM PEryJIHPOBaHHH;

BEHTH/ILIMOHHAA CX€Ma J0/KHA OOECIeuuTh MSTKOCTh PEBEPCHPOBAHHMS CTpYH,
GnaronpusTHbIE YCIOBHS TpyZIa, CllaceHHe JIoJel NMpU aBapHsX U, KpOME TOro, OHa JOJDKHA
OBITE 3KOHOMHYHOM.

IMpu pewteHun Bonpoca o crnocobe NpoBeTPHBaHMA CliefyeT HCXOMHTh U3 coobGpaxkeHuH
TEXHUYECKOH H 3KOHOMHYEeCKOH Lienecoobpa3HOCTH €T0 IPHMEHEHHA.

OCHOBHBIMH JOCTOMHCTBAMH HAarHETaTENIbHOIO Cocoba NpOBETPUBAHUS SBIIAETCS:

BO3MOXHOCTb NPHMEHEHHSA ONHON BEHTWIATOPHOM YCTAaHOBKHM, pacrojaraeMoif, Kak
IPaBUIO, B LIEHTPE IAXTHOTO [0JId, IPH MHOTOYHCIIEHHBIX Pa3BETBICHUIX BEHTHIAUMOHHON
CeTH;

6obIlas yCTOHYMBOCTD paboT rmaBHOrO BEHTHIATODA;

JIETKO PETYNNpOBaTh pACHpENENICHHEM pacXoja BO3QyXa B CETH H YNpaBiATh
BEHTH/IALIMOHHBIMH PEXXHMaMH TIPH aBapHsX;

Yyepe3 BEHTHJIATOPHYIO YCTaHOBKY NpPOXOZMT YHMCTBIH BO3IyX, uTO OOecmevuBaeT
Oonpuiyto 6e30nacHOCTh W JUINTENBHBIH CPOK ee CIIYKOBI.

INonoxutenbHbIM GakTOpoM ABISETCA H TO, YTO NIPH HArHETATENHHOM MPOBETPUBAHHH

OTCYTCTBYIOT ITOJCOCHI BO3/IyXa C IOBEPXHOCTH 4epe3 oOpyuennble nopoasl. K HemocTarkam
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HarHeTaTeNnbHOro cnocoba BEHTHISILAM ClEJyeT OTHECTH HeOOXOAMMOCTh YCTpOHCTBa
repMETHYHOr0 HA[IIAXTHOTO 3JaHUA U BO3JYXONOJAAIOWET0 CTBONA, KOTOPHIA OOBIYHO
SIBJIIETCS KIETeBBIM; HEOOXOAMMOCTH YCTAHOBKM MOIUHBIX TIJIaBHBIX BEHTHJIATOPOB C
OONIBIIAM JHANa30HOM pEryJIHpOBaHMs pacxofla BO3AyXa M Aenpeccud. B rasoBbix maxtax
NPUMEHEHHE HArHETaTeJIbHOTO crnocoba  NPHBOAMT K JONONHHTENBHBIM TpPYAHOCTSM,
3aKJIIOYAIOIMMCS B TOM, YTO NP aBapuiHON OCTAaHOBKE BEHTHJIATOpA JaBJieHHE BO3lyXa B
BIPA0OTKAX WIAXTHI NAJIAET, YTO MOXET NPUBECTH K HX 3ara3upOBAHHIO.

Ilpu BcachiBalolieM croco0e NMPOBETPHBaHMA MOXeT OBITH HPHMMEHEHa Kak OfHa
LeHTpanbHas BEHTHIIITOpHAs! YCTAHOBKA, TaK M HECKONBKO BEHTHJATOPOB, YCTAHOBIECHHBIX
Ha ¢naHrax WaxTHOTO moisA. BaXHBIM NOCTOMHCTBOM 3TOro cmocoba sBifeTcs TO, YTO B
Cllyuae aBapHIfHOW OCTaHOBKHM BEHTHJATOpa JaBleHHe B BbIpaGOTKaxX MOBBHILIAETCS M TEM
caMbiM 3aMeJUISeTCs MPOLECC WX 3ara3upoBaHus. BcackiBaloumii crocod HECKONbKUMH
BEHTHJIATOPaMH [a€T BO3MOXHOCTb HCIIOJIb30BaTh MEHEe MOIIHBIE BEHTHJIATOPBI, HTO
SBJISETCS] TOJIOXKUTENLHEIM (akTOpOM IMpH NpPOBETPHBAHHM MIAXT, HMelomUX OoJbLryio
[IPOTSHKEHHOCTh BHIPaboToK. B TO ke Bpems MpH HECKOJIBKHX BEHTHIATOPHBIX YCTaHOBKax
CTAHOBHMTCS CJIOXKHEE MPOLECC pEryjiMpoBaHHs BO3AYWHBIX IIOTOKOB, HMOHHKAETCS
YCTOHYHBOCTE BeHTHIAUNH. OGIIHMM HEJOCTaTKOM BCACBHIBAIOMIErO clocoba NpoBETPHBAHHSA
SIBJIAIOTCS MOACOCH! BO3JyXa C MOBEPXHOCTH Yepe3 30HbI 00pyHIEHHS, TPEIIHHB! U NIPOBalbl,
YTO MPUBOAMT K €ro 3arpi3HCHHIO B pabouynx 3a008X M CHHMXAET HHTEHCHBHOCTb
BEHTHIISLIAH.

Komb6uuupoBanHEIi (HarHeraTeJbHO-BCACHIBAIOMME) cIIOcOG BEHTHJISLMH  cledyeT
NPUMEHATH B TeX CiydasX, KOraa HeoGXOAuMO JHKBUAMPOBAThH WM YMEHBIIHUTH YTEYKH H
NOACOCH! BO34yXa uepe3 BHRIpaOOTaHHbIE INPOCTPAHCTBA M TPELUMHBL. ITOT crocod
NPOBETPUBAHHS  [O3BOJET  paclpeleluTh OOUICIIaXTHYIO  AENpeccur0 Ha  JBa
TI0CJIEAOBATENbHO paboTAIOUMX BEHTHIATOPA, YCTaHABIMBAEMBIX B BO3LAYXOMOLAIOUIEM H
BO3yXOBBLIAOLIEM CTBOJIAX.

HecMoTpst Ha TO, 4TO KOMOHHHPOBAHHOE MPOBETPHBAHHUE JAET BOBMOXHOCTD IOJy4YaTh
BBICOKHME IEpenajsl Mo MyTH JABHKEHUS BO3AyXa, a’poJHHaMHYecKas CBS3b BHIPAGOTOK C
3€MHOM MOBEPXHOCTBIO YMEHBLILUAETCS, YTO ABNAETCS HECOMHEHHBIM IPEHMYIUECTBOM I10
CPaBHEHMIO C HarHeTaTeNbHBIM M BCachlBalOIMM criocobamMu BeHTHIALMH. Henocrarkamu
HarHeTaTebHO-BCACHIBAIOWIEr0 CIocoba MpOBETPUBAHKS SBIAETCS HalWuue ABYX U Oonee
BEHTHJIATOPHBIX YCTAHOBOK, TPYOHOCTH B YNpPaBleHHH MPOBETPUBAHMEM MpH HATHYHH

HECKOJbKHX BCACBIBAIOLINX BEHTHIATOPOB H pa3sbpOCaHHOCTH I'OpHEIX paborT.
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3.13.3. Pacuer 06LICPYAHHYHOTO KOJIHYECTBA BO3AYXa s

HPOBETPUBAHUA FOPHBIX paboT

Enunsie mpaBuna 6€30nacHOCTH NpH pa3paboTKe PYAHBIX, HEPYAHBIX M POCCHINHBIX
MeCTOpOXJCHHH mnoa3eMHBIM crocoboM TpebyroT, 4TOOBl KOJNMYECTBO BO3MyXa JUIf
NPOBETPUBAHKS BHIPAGOTOK pPAcCYUTHIBATOCH MO HauOONbIEMY YHCIY IMIOJed, 3aHAThIX
OIHOBPEMEHHO Ha MOJA3eMHBIX padoTax, MO YIJIEKACIOTE, MO AXOBUTHIM M B3PHIBOOMACHBLIM
rasam, IbLUTH, 110 Ta3aM OT B3pbIBHBIX PaboOT, N0 BPEAHBIM KOMIIOHEHTaM BBIXJIOMHBIX a30B OT
IpEMeHseMoro oGOopyloBaHHsA C JBHraTelssMH BHYTPEHHETO CrOpaHHsA, a TaKkxke TIo
MHHHMAQJIBHOM CKOPOCTH [BHXKEHHS BO3JyXa H K Yy4YeTy NPUHHMAIOCh Haubonbilee
KOJIMYECTBO BO3/yXa, MOIYYEHHOE MO BHIILEYKa3aHHBIM (aKTopaMm.

Onnako 6ONbLIOH ONBIT NPOEKTHPOBAaHUS TIOA3EMHBIX DPYJIHHKOB METAJUIypruu
NoKa3al, 4YTo ONpeAensomuM $HakTopoB NPU pacyeTe BO3AyXa IA NPOBETPHBaHUS TOPHBIX
paboT Ha 3THX IIaxTax ABIsAETCS NBUIEBOH, a Ui 3a00€B, rie NpuMeHseTcs o6opyaoBaHue C
OW3€TbHBIM NPHBOAOM, - 3arps3HEHME BO3IyXa BBIXJIONHBIMH Tra3aMd, IIO9TOMY IpH
omnpeneneHdy OOLIEIAXTHOTO KOJIHYECTBA BO3[yXa Lenecoo6pa3sHO YUUTHIBAThH JMIIb 3TH
¢haxTopkl.

TpebyeMelii o6LIEPYIHUYHBIA pacXol Bo3dyXa 110 NbUIEBOMY (aKTOpy onpeaensercs
o cienyollei gopmyre:

n,

Ne Ny [£3) n;
Qosw = ( Z Ug Sg+ Z UsSs + Z UsS; + Z UuSu+ Z UnSh +
1 1 1 1 1

n s
+ 3 US+Y US ) Ky Ko, e (3110)
1 1
rae: n,, N, N3, Ny, N, N - COOTBETCTBEHHO KOJHMYECTBO [OCTABOYHEIX,
OypOBBIX, 3aK/aJOYHbIX, HApPE3HBIX, MOATOTOBUTENBHBIX H KalHMTAIBHBIX (B CTaluu
IIPOXOMIKH ), BRIpa0OTOK € y4eTOM pe3epBHBIX 3a00€B.
Nc- KOJMYECTBO KaMEPHEIX BBIpAabOTOK, NMpoBeTpHBaeMbIX 000cobieHHO# crpyeit
CTBOJIOB M YKJIOHOB, HCKJIIOYEHHBIX H3 CXEMBI IIPOBETPUBAHUS (HEHTPAJIBbHBIX).
Uy, Us, Us, Uy, Uy, U, Uy - pacueTHble  yCpe[HEHHBIE CKOPOCTH — JBHXKEHHS
BO3/IyXa B BBILIENIEPEUHCIIEHHBIX BbIpabOTKaX,
U= Us, = Us, = Uy, = Uy, = Uy, = 0,5 m/cex., U, = 0,15 M/cex.

Se, S6» S3, Su, Sk, Sn, S¢ - TUIOMIAAM MX NONEPEIHBIX CEYCHHH 1A BEHTHIISLIAH,M>.
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Ky, Kpe3 - COOTBETCTBEHHO KOI((BHIUHMEHTD], YUHTHIBAIOIIME YTEYKH BO3IyXa H
BO3MOXKHOE yBeJIMYEHHE MPOM3BOAMTENILHOCTH MIaXThl (MPUHHUMAIOTCA MO KHUre 1 HOPM
TEXHONIOrHYECKOro POEKTHPOBaHH, rnasa 4.21).

Pacuer HeOGXOMMMOro KONMWYeCTBA BO3AYXa [UIsl NPOBETPUBAHHMS OYMUCTHBIX H
NPOXOMYECKHX 3a00€B, B KOTOPHIX NPHMEHSIOTCA CaMOXOIHbIE MAIUMHBI C JAH3ENbHBIM
NpUBOAOM, CliefyeT NPOBOAMTH B cooTBeTcTBMH ¢ “HHcTpykiuedt no GesomacHomy
NpHMMEHEHUIO CaMOXOAHOTO (HepesbcoBOro) o0OpYyJOBaHHA B TOA3EMHBIX YCIOBHAX”,
yrBepxxaentoi I'ocroprexuanzopoM CCCP 20 utons 1972 roza. B BeipaGotku, rae paboraer
Ju3enpHoe 00OpymOBaHMe, cliefyeT IoJaBaTh CBEXHH BO3LyX B o0beMe He MeHee
6,8 M’ /MuH. Ha 1kBT HOMHHAILHOM MOLUHOCTM IBHMIATEs (5M3/MI/IH. Ha 1 n.c.). Ho
YYUTBIBaf, YTO B OTAE/BHON BbIpabOTKE HIIM HECKONBKHX BBIPabOTKaX, BXOISUIMX B ORHY
BEHTH/IALMOHHYIO BETBb, MOryT paboTaTh OAHa, ABe u Gojee MalIMH, HeoOXOIMMO HpH
pacueTe BO3ayXa JUI MPOBETPHBAHUS BROAUTE K03 dHULIMEHT HEpaBHOMEPHOCTH (IIPH OAHON
MaiuHe, paBHbii 1,0, npu nByx mammuHax - 0,9, tpex - 0,85). Taxxe mpu onpeneneHuu
KOJMYEeCTBa BO3JyXa [OMYyCKaeTcs HCKIIOYEHHE M3 pacyera MOTpeOHOCTH B BO3AyXe I
pa3z0aBieHUs BBIXJIOMHbIX ra30B OYPOBBIX MAIIMH C XOJOBBIM JU3€JbHBIM IPHBOIOM, a TAaKXKe -
MalMH BCIIOMOraTelbHOro HasHaueHus npH paboTe uX B BuIpabOTKaX CO CKBO3HOM cTpyeil
Bo3ayxa He Oonee 10 MUH. B TeueHHE ABYX 4acoB.

Pesynprarel pacueToB mo omnpelefieHHI0 TpeOyeMBIX pacXoloB BO3JAyXa CBOJSATCS B

Tabmiy no ¢popme 6.

3.13.4. OnpeneneHue ACNPECCHH pYAHUKA

PacueT BeHTHISLIMOHHOI CETH CJI€NyeT HAYMHATh C pacipeaeNeHus O6Wero Uil MaXThl
KOJIMYECTBA BO3[yXa MO OTAENbHBIM HalpaBieHHAM H 3a00sAM MpOMOpPLUHOHANBLHO (aKTopy,
OpH ydeTe KOTOPOTrO NOoJNyueHo Haubonbliee 3HaueHMe obuero aedera. YcraHOBIEHHOE
TakuM 0Opa3oM paclpelleNieHue BO3JlyXa MOKa3blBaeTcs Ha PacueTHOMN cxeMe, TMOCJE Yero
BBIMOJIHAETCS TPOBEPKA CXEMbl C TOYKH 3PEHHS €e COOTBETCTBHUA TPEGOBAHHAM IIPABHI

6e30MacHOCTH B OTHOIEHUH CKOpOCTei"l ABHIXXEHHUA BO3aYyXa IO BBIpaﬁ()TKaM.



KonnuecTso BO3/iyXa /Ui NPOBETPHBAHHS TOPHBIX paboT

®opma 6

Haume- Obwee konuuectso 3aboes CeueHue BbIpaboTKH LIS CKopocTe ABHXKEHHA BO3JYyXa 110 Konuuectpo Bo3ayxa Ha KonuuecTBo Bo3ayxa Ha Beero | Kommsecr- | Kot | Boero

HoBatue NPOBETPUBAHHS, M’ BLIpaGOTKe, M/CEK. OJiHH 3a60H, M’/ceK. Bce 3a60H, M’/cek. BOYIY- | BOBORIYXA | HECTRO | BOYRY-

Ha Ha OYHCTHBIX Ha OYHCTHBIX Ha OYMCTHBIX Ha OYHCTHBIX Ha OYMCTHBIX ama | EwWnpo- | BoXIy- | Xac

moaro- aborax paboTtax aboTax aboTax aboTax ouCT | BETPHER- | XM | yde-

Tomr | m | Gypo- | pocTa- | saiia- | OmO- | HAPEY | Oypo- | AOCTA- | 3akia | oo~ | wmpex | Gypo- | DocTa | zanna- | nomo- | wpes | Gypo- | AOCTa- | sawia- | MOWO- | Hpes- | Gypo- | nocTa- | WK | HbIXM | HMRIG- ) TPOBS- | TOM

T | HDE> | BbIx | Bow | gow | Tomw | HOM | poji | Bow | mow | Tomr | HOM | poji | mow | jow | OB | HOH | poit | Bow- | now | TOBM | Hble | Bele | poy | OO | NONO- | MEDHBX | TDUMEX | TIO-

HbIXpa- | HbIX Hoix | Hbix | &% HoOM HOM | T HOl ot | e HO¥ Holt | T e | e | ToB+ | BbpaGO-TOK | HI | Tepbu

Gorax | pabo- HO#t Hol HoIfl Hble rmHo- | Mt | TKP, | somo-

ax Hper | Ttk | MYOEK. | kHOMO

HbIX | CTBOKB yBeI-

pabor, (ywloma). yeHms

Micex | Meex. povs-

BOLCH

BeH-

Ho¥

MOLLE

HOCTH

pyr

HiG,

MceK.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 124 25 | 26 27 28 29 | 30
Cucrema
pazpador-

Ku |
Cucrema
pazpabor-
kn Il

Uroro
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B uensx yMmeHblIeHHs Jenpeccud Lenecoobpa3Ho pa3nensats ofluee KOJHYECTBO
BO3/JyXa Ha BO3MOXHO 0OJibillee KONMYECTBO TApaiebHbIX CTPYH.

Ecnan npennonaraercs mpoBeTpuBaTh INAXTY OAHHM BEHTHJIATOPOM, TO AENpPECCHIO
pacCyMTHIBAIOT 10 OJHOM CTpye, Haubonee TPYAHOH .1 NpOBETpUBAaHHUS. B ciydae
[IPOBETPHUBAHHUS HECKONBKHMH BEHTHIIITOPAMH TaKOTO poja pacyeT NokKeH ObITh caenan ans
KaX[0ro M3 BEHTUJATOPOB, T.€. [ Kax[IOr0 BEHTHIATOpA HYXHO HaHTH CTpylO
MaKCHMaJIbHOH JIeTIpeccrH, KOTOPYIO ¥ IPUHATE 33 PaCUETHYIO JUIS 3TOTO BEHTHASTOPA.

O6b1was Aenpeccus WAaXThHl pacCYHTHIBAaeTCA MO cleayromei Gopmye:

hy =K, . h +h,, nalla, (3,111)
rae: h - cyMmapHas pacueTHas fenpeccHs BceX BBIpabOTOK, 00pa3yIoLMX CTPYIO

OT YCThs BO3JyXOIllafarollero ¢Teoja 40 YCTbA BECHTHJIALIHOHHOrO CTBOJIA:
“ LP
h= Zoz.—sT Q?, nmalla, (3,112)
1

rae: h - konuuecTBO BEIPabOTOK, COCTABMNSAIOMIMX PACYETHBIN NYTh BO3AYyXa;

o - K03bGULHEHT a3POAHHAMUYECKOTO CONPOTHBIICHHS BBIPaGOTKH,
Kr.cex. .2,
M
(IpHHUMaETCs B COOTBETCTBHH ¢ HOPMaMH TEXHOJIOTHYECKOTO MPOEKTHPOBAHMS);
O - JUIMHa BBEIpabOTKH, M;
P - nepumeTp BHIpaGoOTKH, M;
Q - KONIMYECTBO BO3YXa, POXOJSIIEE 10 BLIPAGOTKE, M>/CEK. ;
S - NNOWA/B ONEPEYHOrO CEYeHNs BRIPAGOTKY JUIf BEHTHIALMH, M
KM - k03¢0 dHuneHT, YUATHIBAIOLIME AEPECCHIO MECTHBIX CONPOTHBICHHH Ha NyTH
nIBHOKeHus Bosayxa, Km=1,25-1,3;
h, - nenpeccus ecTeCTBEHHO! TATH;

ho=10,046 . H (t'c, - tep), malla, (3,113)
H - rmy6una pyanuxa, M;
t'eps tep- CpENHSs TeMIepaTypa BO3LyXa COOTBETCTBEHHO B BEHTHJISIIHOHHOM H

BO3/LYXOTIOJAIOIIEM CTBOJAX, IPaj.
(t]c,, . IPUMEPHO paBHa TeMNepaType rOpHsIX NOPoJ Ha 3aiaHHo# riybune H)
tp.=to+ nH,rpan,  (3,114)
TAe: t,- CpeaHerooBas TeMIepaTypa Ha 3¢MHOMH MOBEPXHOCTH, I'Pax;
T) - CPEJIHETOI0BOH KOHBCHTHMBHBIH TPaJMEHT (WA BIaXHBIX CTBOJIOB
1= 0,004 - 0,006 1 nna cyxux creonos = 0,01 rpan./m).

PesynbTaThl pacueToB nenpeccuy pyIHHKa CBOAATCS B TaGIHUHYIO GopMy 7.



Pacuer BeHTHISIIMOHHOIT ceTH

®opma 7

Haumenosaunue VYyacrox | Tun o, S, P, o, Q, B, h, ho, U,
BBIPABOTKH CeTH Kpenu | xr.cex2 M s? M M m’/cek. Q? kr.cek?2 | nmalla | nmalla | m/cek.
4 3
M M
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Urtoro (h 1 - ¢ yaetom Km = 1,25 - 1,3)
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3.13.5. BenTunsanus npoxoadeckux 3aboes

OCHOBHBIMH BONpPOCaMH, pemiaeMbIMH NPOEKTHBIMH MHCTHTYTaMH II0 MPOBETPHBAHHIO
BHIPabOTOK B CTallUH MPOXOAKH, SBISIOTCS BHIOGOP THIA BEHTUIIALIMOHHOTO 000pYIOBaHUA H
OIIpeZieiEHHE eTo Kou4ecTBa. Mapka BEHTHJIATOPOB MECTHOTO NPOBETPHUBAHHS (KEKTOPOB)
H HX 4YHCIO MPUHUMAIOTCH MCXOAd M3 KOJHYECTBA OJHOBPEMEHHO JCHCTBYIOMIMX
npoxoayeckux 3aboes, TpebyeMoro pacxola Bo3ayXa Ha KaxabiH 3a0oi H NpPOTIKEHHOCTH
BBIPaOOTOK.

Js obecniedeHuss 3(QEKTHBHOIO NPOBETPUBAHHA BBHIPAOOTOK NpPH HX IPOXOJIKE
COCTABIISETCS B KAX/IOM KOHKPETHOM Clly4ae NPOEKT BEHTUNALHH BblpaboTku. CocTapieHHe
MPOEKTa MAOJDKHO BBIMOJHATECS COOTBETCTBYIOIIHMMH MOAPAa3AENICHUsIMH PYJHHUKOB HIIH

HIaXTONPOXOAYECKHAX opranmalmﬁ.

3.14. Xo3siicTBo B3pbIBYATBIX MaTepuaJios (BM)

Jnst XpaHeHHs B3pBHIBYATHIX MATEPHAIOB B IIaxTeé HEOOXOAUMO TMpemycMaTpPHBAaTh
CTPOHUTENLCTBO pacXoAHbIX ckianos BM. Kak npaeuio, pacxonusiii cknaa BM ycrpanaercs
Ha OCHOBHBIX OTKaTOYHBIX TOpPH30HTaxX. Ha NpoMeXXyTO4HBIX IOPH30HTax YCTpaHMBalOTCS
pa3AaToYHbIE KIaNoBBIE.

Pacxomuslit cxmax BM cnemyer pacnonarate B HambGonee OMaronpUATHBIX TOPHO-
re0JIOTHYECKUX YCIOBUSX.

Pacrnionoxenue noa3eMHBIX CKIaJOB JOJDKHO 0TBe4yaTh TpeGoBaHHAM § 109 “EnmHbix
npaBun 6€301MaCHOCTH NPH B3PEIBHBIX paboTrax”.

HcxonupIMu JaHHBIMH TS ONpeeieHUs] KONHYECTBA H €eMKOCTH PacXOJHBIX CKIIaJ0B
SABNAIOTCA 00beM CMEHHOH XOOBIYM rOpHOI Macchl U yIeNnbHbiH pacxoa BB na Tonny ropHoi
Macchl.

IIpenensHast €MKOCTB IOJ3eMHBIX PacXOAHBIX CKJIaf0B HE JOJDKHA TNpeBHINAaTh
TpexcyTouHoro 3amaca BB u necatucyrounoro 3amaca cpeacrs B3peiBanug (CB) (§ 107
“EnuHBIX npaBui 6€30HaCHOCTH NMpPH B3pLIBHBIX paboTax”™).

Ilpu onpeneneHnu eMKOCTH ckiana BM Her Heo6xonuMocTu yuuThIBaTh kKoauyecrso BB
ZTs MAacCOBBIX B3PEIBOB, JJOCTaBJIsIeMOe OOBIUHO K MECTY B3PhiBa, MHHYS PacXOAHbIH ckJaj.
EmMxocTb pa3naTodHBIX KIAZOBBIX M HX pacnofloXKeHHe AOJDKHBI 0TBeYaTh TpeOOBaHUAM

§ 117 “Ennnbix npasun 6e30macHOCTH NMPH B3pbIBHBIX paboTax”.
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IMomszemHbIl CcKNal HOMKEH COCTOATH M3 BBIPAOOTOK. NpeacTaBisIOMUX COOOMH
cobCTBEHHO CKJall, B KOTOPBIX pacloJioXeHbl Kamepbl MM siueHku mia XpaHeHus BM, a
TaKXKe MOABOAALLMX BLIPAOOTOK U BCTIOMOraTEe/IbHBIX Kamep.

K BcioMorartenbHEIM OTHOCSTCS KaMephl:

IUTs TIPOBEPKH 3MIEKTPOJETOHATOPOB M M3TOTOBJIEHHUS 3aKUTaTeIbHBIX TPYOOK;

1t pasgaun BM;

1 Mapkuposku CB;

IUIs XpaHEHHUs IPOTHBOTIOKAPHBIX CPEACTB;

JUIA 3TIEKTpopaclpeAeNUTENbHBIX YCTPOHCTB.

Pacnionoxenue syeek, pacCTOSHHE MeXIy HUMH IIPHHHMAETCS COIiacHO TpeGoBaHHAM
“EnuHbIX MpaBu1 0€30MacHOCTH IIPU B3PLIBHBIX paboTax”.

EmkocTh siueek pacxoiHbIX ckjJanoB BM npuHumaercs coriacHo § 108 “Epunbix
npaBuJ 6€30MaCHOCTH NpH B3pBIBHBIX paboTax”.

[IpoBetpuBaHHe cknaja JOKHO TNPOM3BOOUTECA 000COONEHHOH CTpyel CBexero
Bo3ayxa. KonuuecTBo BO3ayxa, N0AaBaeMOro B CKJaj, JOJDKHO OOECHEYHTh  4-X KpaTHBIR
4yacoBOit 06MEH BO3/lyXa BO BceX BBIpabOTKax cKiaja.

Hcxomsiyto u3 ckilaga BO3AYWHYIO CTPYIO 3alpelliaeTcsi HanpaBlsaTh B BEIPabOTKH CO
cBexeif cTpyeil Bo3nyxa.

Bunel kpemy pacXonHbx ckiamoB BM, B 3aBHCHMOCTH OT TOPHO-TEOJIOTHYECKHX
ycoBHif, pU3HKO-MeXaHHYECKAX CBOMCTB NOPOA, XapaKTepa MpOsABJIEHHs FOPHOrO AaBIeHus,
OpHHUMAIOTCS  COMJIaCHO  THIOBOMY  IIPOEKTYy,  pa3paboTaHHOMY  HHCTHUTYTOM
KpusbaccnpoekT.

OnexTpoobOpyIOBaHHE, OCBEIIEHHE U CPEACTBA CBS3M PACXOAHBIX CKIAIOB JOIKHBI
orBeuyath TpeOoBaHmsM §§ 114,115 “EguHbBIX mpaBui 6e30IacCHOCTH IIPH B3PBIBHBIX
paborax”.

Jlns pasrpys3ku M noctaBkd BM M3 BaroHoB B s4eliXu, a Tak)Ke BO3BpAT Tapbl B BaroH B
CKJIaZie IPeAyCMaTpUBacTCs dIeKTponorpy3unk tuna J11B.

B nensx nporuBonoxapHoif Oe3omacHOCTH B HOABOAAIIMX BhIpabOTKax cKiaja
IIpelycCMaTPHBAETCs YCTPOHCTBO MPOTHBOTMOXKAPHBIX JIBEpEid.

Jns npuMeHeHus npH MpoeKTHPOBAHHH TNOA3EMHBIX cKIaoB BM uMeloTcs THOBbIE
NPOEKTHI MOA3EMHBIX CKIAafOB ¢ pa3AuuHO# emxocteio (1, 2, 4, 6, 8, 10, 12, 16, 20,
24 ToHH), KoTopble pacnpocTpaHsAroTcs KuebckuM ¢ummanom lleHTpanbHOro HHCTHTYTa

TUNoBOro npoexktuposanus - K@ ITUTIL.
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4. TOPHOMEXAHUYECKAS YACTb

4.1. IloabeMHBIE YCTAHOBKH

Bce  MHXCHEDHO-TEXHHYECKHE W TEXHHKO-D)KOHOMHMYECKHE  pacueThl  NpU
HPOEKTHPOBAHUH MIAXTHBIX MOABbEMHBIX YCTAHOBOK CJI€JyeT BBIIOJNHSATEH 0 OOLIEH3BECTHBIM
MeTOAHKaM U (GopMysiaM, PYKOBOACTBYSCh HOPMaTHBHLIMK TpeGOBAHUAMY, NPHBEIeHHBIMU B
Hactosmmx HTII (rnasa 5.1).

IIpu 3TOM (B LENAX TOBHIIEHHSA MPOM3BOAMTEILHOCTH M KayecTBa MPOEKTHHIX paborT)
1esiecoobpasHo HMCINONb30BaTh NAaKeT TIPUKIaAHBIX mporpamMm “Ilogpem”, pa3paboTaHHEIHA
uHCTATYTOM KpHBGaccnpoekt, B KOTOPOM IpHUBENEHBl BCE HEOGXOAMMBIE METOHAHMUYECKHE
NOJIOXKEHHUS, pacyeTHble (OpMYNBI, NMOPSNOK pacueTa, ONAaHKM HCXOIHBIX JAHHBIX I
BBINOJIHEHMS pacueToB Ha OBM tna EC, uHCTpyKuMH s monb3oBateseil, KOHTPONbHBIE

[IPUMEpBI, paclieyaTky IpOrpamMM.

4.2. Mexanoo00pyaoBaHHe KJIETEBBIX OKOJOCTBOJIBLHBIX IBOPOB

4.2.1. O61He nonoxeHus

Knereroii OKONMOCTBONBHBEIA ABOp MpeRHa3sHa4yeH MU Clycka M MoabeMa Jojei,
MaTepHaiIoB (B TOM YHCIE NIMHHOMEpPHbIX), BBLIAYM MYCTOH NOpoABl M pa3pabaThiBaeTcs B
COOTBETCTBHM ¢  peiictByromuMn  “HopMamMn  TeXHONOrHueckoro MHpOEKTHPOBAaHHS
ropHONOOBIBAIOWINX MNPEANPHATHH METAUNTYPrHH C MOA3EMHEIM CHOcOoO0M pa3paboTku”,
“EnuHbpMH npaBuiamMH 6e30MacHOCTH MpH pa3paboTke PyAHBIX, HEPYAHBIX M POCCHINHBIX

MECTOPOXK/ICHHI OA3eMHBIM CIOCOG0OM”, a Takxe coriacHo coorBetcTByounm CHullam.

4.2.2. UcxonHble NaHHBIE IS IPOCKTHPOBAHNA

IpoexkTHpoBaHue  MexaHOO0OpYNOBaHWS  KJETEBBIX  OKOJOCTBOJIBHBIX  JBOPOB
TFOPH3OHTOB IIAXT AOJDKHO BECTHCh HAa OCHOBAHMH HCXOAHBIX JAHHBIX, OMNpeaenseMbIX
TOPHOM YaCThIO MPOEKTA.

B 3aBHCHMOCTH OT Ha3HAYEHMs KJIETEBOro MNMOABEMA MIAXTHl HCXONHBIMHM JaHHBIMH
YCTaHaBIHBAETCH:

XapakTep H 06beM 0OMeHHbIX Onepalui;
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THN ¥ XapaKTepPUCTHKA TPAHCHOPTHBIX COCYNOB, MOMIEKAIMX OOMEHy IpH CIyCKO-
NoaBEMaX;

HaJNyKHe CMycKa ANHHHOMEDHBIX MAaTepHAIOB, KPYMHOraGapHTHOTO M CaMOXOIHOTO
060opyIOBaHUA HA JaHHbIA TOPH30HT W HEOOXOAMMOCTH OPTaHU3alMM MEXaHW3allMH 10 HX
npueMy U IIeperpyske;

HeoOXOAMMOCTh OpraHH3allii YCTpOMCTB, 00ECNEeYMBAIOMINX BO3MOXHOCTH CIYCKO-

rnogbeMa JIIOAEH Ha TOPU30HT.

4.2.3. Boibop 060pyaoBaHusl KJIETEBBIX OKOJOCTBOJIBHBIX JBOPOB

ITpUMEHUTENBHO K HA3HAYEHHIO KJIETEBOrO NOABbEMA M C y4EeTOM Xapakrepa U o0beMa
onepanufi Ha KOHKPETHOM TIOpDH30HTE ILAXThl NPOM3BOJUTCA pacyeT U BbIOOp
MexaHOO0Opy10BaHHs KAETEBOTO pyAABOpa.

YcTanapauBaeMoe Ha TOPH30HTE TEXHOJIOTMYECKOe U BCIIOMOrarelibHOe o0opyaoBaHue
JIOJDKHO MCKITIOYaTh NPUMEHEHHE PYYHOTO TPyAa NpH NPOM3BOIACTBE ONEpalyii o oOMeHy
BaroHeToKk U ofecneyuTh yHOOGCTBO M 6e30MacHOCTh JIIOAEH MPH  CIYCKO-NOXBEMaXx.
VcraHOBIEHHOE HA TOPM30HTE MEXaHOOOOPYNOBaHHE NOJDKHO COOTBETCTBOBATH MO CBOMM
XapaKTEpPHCTHKaM THIY ¥ IPY30NOABEMHOCTH NPUHATONH BarOHETKH.

B 3aBHCHMOCTH OT HHTEHCHMBHOCTM 00beMa BAaroHETOK, HIO/DKEH TNPUMEHATHCA
AaBTOMAaTHYECKUH, [OJyaBTOMAaTHYECKHH HIM pyyHOH pexum paboThl  KOMILIEKCa
MexaHooOOpyJOBaHHs KJIETEBOTO PyLIBOPA.

Jlns morpy3kd M pasrpy3Ku JUIHHHOMEPHBIX MAarepuaoB, KpYNHOraGapHTHOrO H
CaMOXOJHOTO  OOOpYNOBaHHS HAa  T[OPH30HTE  JOIKHBI  OBITh  HpPeAyCMOTPEHBI
COOTBETCTBYIOILHE I'PY30H0AbEMHBIE CPEICTBA.

Ipu cnycke - noabeMe MoOAeH OTKPbIBaHHE CTBOJIOBOI ABEPH JAOJDKHO OCYLIECTBIATHCS
ONEpaToOpoOM, HAaxoJWIIMMCS Ha TOPH30HTE HIH JU(TEPOM, HAXONALMMCS B KIETH.
CTBONOBBIC ABEPH JOJDKHBI HIMETh YCTPOHCTBO, HCKIIIOYAlOIIEe BO3MOXKHOCTh MX OTKPbIBAHHSA
NpY OTCYTCTBHHU KJIETH HAa FOPH30HTE.

bnokupoBkH MexaHOOGOpYNOBaHHS KJIETEBBIX OKOJIOCTBOJIBHBIX JBOPOB HOJDKHBI
obecneunBarh Ge3onacHyto paboTy nmpu o6MeHe BArOHETOK B KIIETH, IIPH CIyCKe M NMOABEME
JIOJEH, a TaKXKe NMPH BBINOJIHEHHH IPYrUX BCIIOMOTATENBHBIX ONepaliHii.

JlaHHas MeTOAMKA JIOXKHUTCS B OCHOBY pa3pabOTKH TEXHHYECKOH JOKYMEHTAllMM Ha BCeX

cTaandax €¢ pa3pa60'n(u.
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IlaHHble o yCTaHOBHCHHOﬁ MOILHOCTH, F'OAOBBIM pacxXoaM 3JIEKTPOSHEPIruH, CXKATOTO

BO3ayXa U APYTHM BHIAM 3HEPropecypCoB B MPOEKTax U pa601mx NpoeKTax CBOIAATCA B

Tabsuily no Gopme 8, a B TEXHUKO-I)KOHOMHYECKHX 000CHOBaHHAX U

TonoBbie pacxoabt 3Hepropecypcos

(ans npoexTa H paboYHX NPOEKTOB)

T3P - o gopme 9.
®opma 8

T'opuzonTt Komuyecteo | Ycranosnennas | ['omoBoit pacxon | Tomoeo# pacxon
YCTaHOBKH MOIIHOCTb, KBT | 3JIEKTPOIHEPrHH, | CIKATOro BO3JIyXa,
o6opynoBanus | kBr.y M’
[
|
|
®opma 9
I'onoBble pacxoabl JHEPropecypcoB
(aas TO0 u TOP)
[opuszont Konu- | Croumocts | Croumocts | YcraHoBnenHas | [ogmosoit | I'omosoit
YCTaHOBKH 4ECTBO |  EMHHMLbI, obwas, MOLLHOCTb, pacxoa pacxon
o6opynoBaHus ThIC.pY6. ThIC.pyO. kBT 3JIEKTPO- | CXKATOro
Crpoiimon- | Crpoiimon- 3HEpruH, | BO3MyXa,
TaXHblE, TaxHEIE, kBT.u. o
TBIC.pY6. ThIC.pYO.
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4.3. MexanooGopynoBaHHe noa3eMHbIX OyHKePHBIX KOMILJIEKCOB

(ITBK) 1 cKHNOBbIX 0KOJI0CTBO/BLHLIX ABOPOB

4.3.1. O6wmue nojaoxeHus

s co3nanus pUTMUYHOM paboThl PYyJHHYHOIO TPAHCIOPTA H MIAXTHOrO MOABEMA, a
TakXke YCpeIHEeHHUs KauecTBa BbIJaBaeMOM Ha MOBEPXHOCTH PY/bl, UCHOIB3YIOTCS IOA3EMHBIE
OyHkepuble kommiekces! (IIBK), koTopere npeactapasioT co6oi KOMIIEKC TEXHOJIOTHIECKOTO
000pyNOBaHKS, COCTOALIMH W3 CPeACTB pasTpy3Kd TOpHOM Macchl, cpenacTB apoOieHus,
pacripeieNleHHs pyAbl 10 EMKOCTAM M CPEJCTB BBITYCKa PYHBL.

Pabota nomsemuoro 16K nomkHa GbITH ycTo4HBas, IS Yero HEOOXOAUMO CAENaTh
NIPaBUJIbHBIA BBIOOp €ro0 KOHCTPYKIHMHM, C YYETOM ero reoMerpuueckoift qopmel, crnocoba
BBIITYCKa FOPHO#R Macchl U criocoba CHHXKEHHS CIIEXHBAHUA TOPHOH MaccChl.

CocTaB MOSCHUTENBHOM 3amucky npoekrta, pabouero npoekrta [1BK, mpunumaercs B
cootBeTcTBUM ¢ “HMHcTpykumeit o cocraBe, nopsaxke pa3paloTKH, COINIACOBaHUS H
YTBEPKAEHHUS MPOEKTHO-CMETHOM JOKYMEHTALHH Ha CTPOMTENBCTBO HPENNPHATHH, 30aHUH 1
coopyxenuit, CHull 1.02.01-85”.

B cocraBe MOACHMTENBLHOH  3anMCKH  [OJDKHa  TPOBOXMTBCA  TEXHUYECKas
XapaKTepUCTHKa OCHOBHOTO TEXHONOrHMyeckoro obopynomanus mno ¢dopme 10, pacxon

9HEPropecypcos - 1o gopme 8, mTatHas NOTpeGHOCTS TPyAsuMXca no obcnyskupanuio [1IBK

- no ¢opme 11.
®opma 10
TexHuYecKass XapaKTePHCTHKA 0CHOBHOIO
TeXHOJI0rH4eckoro obopyrosanus
HanmeHoBauue KpaTkas TexHHueckas XapaKTEpHCTHKA

obopynoBaHus
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NBK

®opma 11

Haumenosanue

kamep [IBK

Ipodeccus

SIBOYHBIH COCTaB, Yell.

CMECHEI

8

I

Bcero

Jlna BeinonHenus npoekra [16K Heo6X0AHMO HMETH CIIEXYIOLIME JaHHBIE:

4.3.2. VicxonHble naHHbIE 1)1 IPOCKTHPOBAHUS

1. l'ogoBas NpoH3BOAUTENLHOCTS 10 CHIPOH pyJE U FOpHOMW Macce;

2. pexxum paboTsl;

3. KonuuecTBO pyMHBIX X HOPOIHBIX €MKOCTEH;

4. XapakrepucTyiKa rOpHOM Macchl:

TUIOTHOCTE PYAbl B Pa3pBIXJIEHHOM COCTOsIHWH, T/ Mj;

NJIOTHOCTB NOPOABI B pa3pbIXJICHHOM COCTOAHHH, T/MB;

KyCKOBAaTOCTb (CHTOBON aHAIM3 MCXOJHOTO MaTepHana);

MaKCHMAaJIbHBIH pa3Mep KycKa, MM;

CKJIOHHOCTB l"OpHOi:l MAacCCHI K CIC)XUBAHHIO, K Cerperanum,

5. Cxun Ais ropHOH MacChl:

THIT;

Ipy30N0XBEMHOCTH 1O PYJE, T;

Tpy30onoApEMHOCTS IO NOpoae, T,

6. BaroneTtka:

THIL;

rpy3onoab€MHOCTh, T,

KOJIEs, MM;

7. OnpoKkuabIBaTeNb:

THI,

KOJNHYECCTBO OHPOKHJJbIBaTCJICﬁ;

KOJIHYECTBO BaroHOB B ONIPOKHUIBIBATCIIC,
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8. Jlpobuika:

THD,

KOJINYECTBO;

9. CxeMa CKUIIOBOTO PYIIABODA;

10. Ceuenue cTBOJA INAxXThl, K KOTOPOMY IIPHMBIKAET J03aTOPHOE YCTPOHCTBO
noaszemuoro [1BK;

11. MapiupyTt cnycka ¥ I0CTaBKH KpynHorabapuTHOro o6opynoBaHHs B IOA3EMHBIH
OyHKEpPHbI KOMILIEKC;

12. Iuxnu4yHOCTH CKHMIIOBOTO NOABEMA;

13. Tun nognrema (3aBUCHMBIii, HE3aBUCHMBIiA );

14. Tun nozatopa.

ITpn npoektupoBannu mnoxsemHoro IIBK Heo6xomuMmo yumthiBaTH psin (akTopos,
BIMSIOUINX Ha o0llee pellieHne NpoeKTa, a MMEHHO:

cpok cymectBoBanus 11BK;

NepCIIEKTUBEI O JANbHEHIEMY PAaCIIMPEHHIO;

BO3MOXHOCTB 3aM€HB! 000pyIOBaHMS;

paboTocnocobrocTs I1BK npu nepexozne Ha 1o6p1y ¢ HKenexanHX ropu30HTOB MM

Ha BBILIC/ICXKALIHE N1 UX IIOpaGOTKH.

4.3.3. Bribop TexHonoruyeckoro obopynosanus [16K

B mnpoektsl HeoOX0aMMo 3aknaneiBaTh 00OpynOBaHHE, OOECMEUHBAIOLIEE BBLICOKYIO
MPOU3BOAMTENLHOCTD TPYa.
TexHonoruyeckne mpolecchl BaroOHETOK M pa3srpy3KH CKUIIOB IOMKHBI  OBITH
MaKCHMMaJIbHO MEXaHH3UPOBaHb! U aBTOMATH3HPOBAHBI.
Ipon3BoauTENBHOCTD NMOA3EMHOr0 OYHKEPHOTO KOMILIEKca JOJDKHa ObITh OllpejeseHa
pacyeToM Ha OCHOBaHMH MCXOIHBIX JaHHBIX, IPUBEJICHHBIX B MyHKTE 4.3.2.
I'onoBass nNpoM3BOAMTENBHOCTH TeXHONoruueckoro obopynosanus [IBK momxkna
omnpenensTses 1o gpopmyie:
Q=Qy.A.BN-). x, “4.1)
rae Q. -4acoBasi IPOM3BOIUTENLHOCTD TEXHONOTYECKOro 000PyI0BaHUS;
A - xonu4ecTBO paboynx CMEeH B CYTKH;
B - xonnuecTBO pabounx yacoB € CMEHY;

N- konmnyecTBO paboumx AHENH B rofy;
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IT - KoIMYECTBO PEMOHTHBIX IHEH B rofy;
K - ko3¢ $puuieHT HepaBHOMEPHOCTH paboTh! 060pyAOBaHM.
KonuuecTBo peMOHTHEIX AHe# B rofy npHHAMMaTh o “HopMmatuBaM nepHOIUYHOCTH,
NPOIOJIKHTENLHOCTH M TPYAOEMKOCTH  PEMOHTOB  MeXaHM4eckoro obopynoBaHus

TOPHOPYIOHBIX H PYyUOOOOTaTHTENABHEIX NPEANPUATHH CHCTeMbl MHHHCTEPCTBA YepHOM

merayuyprun CCCP”.
Koadduuuent HepaBHoMepHOCTH paboThl 060pyRoBaHus onpezenseTcs o Gopmye:
- T
T+ Tn , 4.2)

rae T - BpeMsl BLINOJHEHHS TEXHOMOrHYECKOMR onepaluy o60pyA0BaHHEM;

Tn- norepu  pabouero  BpeMEHHM  NpU  BBUIOJHEHHH  COOTBETCTBYHOLUETO
TEXHOJIOTHYECKOTO MpoLecca.

BpeMsi BBINOJIHEHMS ONEpalMM pasrpy3Kd BaroHETOK B KPYTOBOM ONpPOKHIbIBATENE
omnpenenseTcs no popmyie:

T=(t+t)n, 4.3)

rje t - BpeMs Ha pasrpy3Ky BarOHETOK B KPyrOBOM ONPOKHABIBaTelNe (IPHHUMAETCS 110
Tabn. 4.1);

to - BpeMs Ha OYHCTKY BaroHoB (NIpHHUMaTh B cpeaHeM 12 cexyHn);

n- KOJTMYECTBO BarOHOB B Pasrpy’XaeMoM COCTaBe.

Totepu paGouero Bpemenn Tn ompenendrOTCs Kak CyMMa MOTEpb Ha OTHENBHBIX

onepalusaX 1 NpuBeieHa B Tabn. 4.2.

Tabnmma 4.1
Bpems pa3rpy3ki BaroHeTox
BMmecTtumocTh Bpems pasrpysku onHoH Bpewms pasrpy3ku OByx
BaroHeTOK BaroHETKH B ONPOKUJbIBATENE, C | BArOHETOK B ONPOKH/IBIBATEIE, C
0,7-0,8 30 40
1,2 30 40
22 35 45
4,5 40 50

9,5 50 -
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ITpumeyanue:
1. B yka3aHHble HOPMBI BKJIIOYEHO BpeMs Ha NEPECTAHOBKY BarOHETOK 3ME€KTPOBO3OM B

OIPOKHABIBATEIC.

2. BpCMﬂ Ha OYMCTKY BaroHETOK B HOPMbI HE BKJIFOYCHO.

Tabnuua 4.2
IMotepu paboyero BpeMeHH
HaumenoBanue ornepanuu Bpems Ha BbIOSIHEHHE
Onepaiuu, ¢
1. Bpems OTIENKH WM NPHLENKH JIEKTPOBO3a 10,0
2. Bpems Ha nepeMeHy XoJia 3JIeKTpOBO3a 20,0

[Togcuer MPOAOJDKUTEIIBHOCTH MAHEBPOB  IPOM3BOAMTCA HCXO0AA H3 CKOPOCTH
JABHXKCHHUS IJIEKTPOBO3a MPH BBINOJHCHUN MAHCBPOBLIX onepauui'l.
CKOpOCTb JABHIKCHHA 3JJICKTPOBO3OB Ha OTACIbHBIX Y4YacTKaxX IYTH NpUBECIEHaA B

Tabn. 4.3.
Ta6nuua 4.3

CKopoCTb ABMXEHHUA 3NMEKTPOBO30B

YcnoBHs IBMXKEHUS 3JIEKTPOBO3a CkopocTs,

m/c

BrinosHenne 3JIEKTPOBO30OM MAaHEBPOBBIX

omnepalluii Ha paccTosHu# 10 50 M:

C COCTaBOM 1,0

6e3 cocraBa 1,5

BrimonHeHue 371eKTPOBO30M MaHEBPOBBIX

onepauuii Ha pacCTOSHHHM 10 150 m:

C COCTaBOM 1,5

6e3 coctaBa 2,5

IpoxoxaeHNe IEKTPOBO3OM CTPEJIOK H

BEHTHJIALIMOHHBIX JABEpEH 1,0..1,5
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Ipu pacuere 3arpy30uHBIX YCTPOHCTB CKHNOB BHIOOp nMTaTeneil ¥ KOHBeiiepoB
NPOM3BOAMTCS MO MOABEMHBIM BO3MOXHOCTAM CKHIIOB C YYETOM HMX IPY30INOJBEMHOCTH M
NPOAOKUTENIBHOCTH ONHOTO pefica.
PacyeT npou3BOANTENLHOCTH KOHBEHepa, 3arpykaiolero [03aTop, onpeneisercd no
dbopmye:
Qk= 3600 x Pc
Tx , T.u 4.4
rae Pc - rpy30M01BEMHOCTE CKHIIA , T;
Tk - BpeMsl 3arpy3KkH 103aTopa, ¢
Tk=T-t,,c 4.5)
rae T - IpoJoJIKUTENLHOCTD OJJHOTO CKHIIOBOTO peiica, c;
t « - may3a B paGoTe KOHBeliepa, ¢
te >t (4.6)

rae tc- maysa CKMIOBOIO IOAbeMa (3arpy3ka-pa3rpy3Ka CKumna)

Ilay3a (tx ) B pabote koHBelepa npuHUMaeTcs Ha S...10 ¢ 6onblue may3sl CKHIIOBOTO (tc)
noAbeMa.

Paccuutanayio no ¢opmyne (4.4) NpoU3BOAUTENLHOCTh KOHBeiepa KOPPEKTHpYEM H
IIPUHUMAEM OKOHYAaTeNbHO OJMXKafIiIylo GOJBIIYI0 NPOH3BOAHTENBHOCTH MO BBLIOpAHHOMY
MUTATENIO.

3aTeM OokOHuaTeNbHO onpesenseM BpeMs (Tk ) 3arpy3ku o3aTopa KoHBefiepoM:

Tx = 3600 x PC

Qx ,C “.7

Ipu pacuere 3arpy3ouHBIX YCTpOMCTB CKHNOB, BHIOOp mNuTaTeneii M KOHBeiepoB
TIIPOU3BOAHTCA MO NOABEMHBIM BO3MOXHOCTAM CKHMIIOB C YYETOM €I0 Ipy3onoabEMHOCTH H
IPOXOTKATENEHOCTH OIHOTO pefica.

Ilpu paboTe [0O3aTOPHBIX YCTPOMCTB B aBTOMATHYECKOM PEXHME B IPOEKTE
3aKJIa[IbIBAIOTCS BECOBBIE J103aTOPHL, @ B PyYHOM PEXHUME - EMKOCTHEIE.

Ipu npoexTupoBannu nomsemubix [IBK ycTaHaBIMBalOTCS AaTYMKHM HIDKHETO YPOBHSA
pylbl, KOTOPHIE KOHTPOJMDYIOT BBICOTY pYHOHOH mNOAyHIKH, oOecneuumBalomedl CHATHE
(rameHne) JMHAMHYECKUX HAMPKEHUH OT YAApOR MaJaloluX KyCKOB MaTepHaa.

MunKMabHYIO TOJILLY PYAHOR NOAYIIKY ONpeleNsioT o Gopmyne:
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w2l [ EU=p

(4.8)
12go, (I + ) - 2u)

rae dk - AuaMeTp CpeHero Kycka, M;

Y - MJIOTHOCTH pyAbl (ITOPOBL) Kr/m>;

g - yCKopeHHe CBOOOAHOTrO MaAeHHH, m/c?;

H - BbicoTa majeHus Kycka, M;

E - MOZy/Ib YIPYrOCTH MaTepraila JHHILA, KI/cM2;
p - ko3dduument [Tyaccona;

u-0,16... 0,34;

UI - JONMYCTUMOC HATIPSXKEHHE CXKAaTHA Ha JHUIIE, l([‘/CM2

Jns  npemynpexaeHHs IpeBbllIEHHs OOMYCTHMON BBICOTBI  pyJHOro  cronba

YCTaHaBIHBAIOTCS JaTYMKK BEPXHETO YPOBHS PYABI.
4.4. T'1aBHble BEHTHJISITOPHbIE YCTAHOBKH

B nasHOM paszene paccMaTpUBAIOTCH BEHTHNATOpHblE YCTAHOBKH TJIaBHOTO
npoBeTpuBaHus. Bonpoc BbiGopa BEHTUJSATOPHBIX YCTAHOBOK MECTHOTO NPOBETPHUBAHHIA
paccMmarpuBaercs B pasaeiie “TlpoBeTpuBanye pyaHUKA” HACTOALIEH METOOMKH.

Jlis npoBeTpHBaHUs BEHTUJIATOPHBIX YCTAHOBOK HEOOXOAMMBI CJIEAYIOIHE HCXOMHbBIE
JlaHHbIE:

KOJIMYECTBO BO3/yXa JJIA IPOBETPUBAHHS PYIHHKA O IEPHOAaM 3KCILTyaTallMy;

Jernpeccus pyJHHKa 110 epHOJaM 3KCIUTyaTallH;

nmpy cucreMax orpaboTKku ¢ OOpywIeHHEM - BbUICNCHHE BEJIMYMH [EMpPECCHi Ha
HarHeTaHWe U BCachlBaHHUE;

cxXeMa NMpOBETPUBAHUA PYIAHHKA W JPYTHE JaHHbBIE /s aHANH3a PeKHMOB COBMECTHOM
paboTh! BEHTHIIATOPHBIX YCTaHOBOK;

TeHIJIaHbl TPOMILIOILAA0K CTBOJIOB.

Psj1 [IaxTHEIX BEHTUISATOPOB, H3rOTABIHBAEMbIX OTEYECTBEHHOH MPOMBIIUIEHHOCTHIO,
obecrnieunBaeT nojadyy HeOoOXOAMMOro KOJIMYECTBA BO3Jyxa A NPOBETPHBAHUA PyIOHHKA C
Y4E€TOM JONMYCTUMBIX CKOpOCTeil NBHXXEHWs BO3lyXa IO TOpHBIM BhIpaboTkaM. [losTomy
napajuienbHas pa6oTa IABYyX BEHTHISATOPOB B OIHON BEHTHIATOPHOH YCTaHOBKE J[OJDKHA

obecneunBaThCs NPOEKTOM.
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PacuyeTHas NpOM3BOAMTENHHOCTH BEHTHIATOpA AOJDKHA OBbITh GoJbllie KONMHMYECTBa
BO3/lyXa, MPOXOMAIIEro Yepe3 ropusle BhIPaOOTKH, HAa BENUYHHY NMOJCOCOB (MM yTeUeK NpH
HarHeTaHHU), T.€.

Q=QuxKn, M/, (4.9)

re Q - IPOU3BOMTENLHOCTb BEHTHIINTOPA, M/C;

Qu - KOJIIHYECTBO BO3/TyXa, OCTYMAIOWIEro B IAXTY, m/c;

Kn - ko3¢ ¢punnenT, yunTsiBalomuii NoACOC BO3AyXa Yepe3 JIIbl U Yepe3 HallaXTHOE
3/laHHeE.

BennynHa OACOCOB BO3AYXa 3aBUCHT OT AENPECCHH, Pa3BUBAEMOH BEHTHIIATOPOM, OT
KOHCTPYKUMH M Pa3MEpPOB HAMIIAXTHOTO 3JaHHA M 3[aHMs BEHTHIIATOPDHOH YCTaHOBKH, a
TaKXe OT MarTepuaia, M3 KOTOPOrO 3TH 3JaHHA NOCTPOSHHL 3a30pbl NMpPH YIUIOTHEHHH
TIpOEMOB, JBEPEH, BOPOT M Np. MOTYT konebaThes B GONBIIMX Mpenenax.

Jis CpenHUX 3HAYEHWi AENpPecCHH ¥ NPOM3BOXMTENBHOCTH Kodpduuuent Ko Moxer

JOCTHraTh 3Ha4EeHUH, IpUBEACHHEIX B Tabu. 4.4.

Tabnuua 4.4

KoaddunneHTs!, yunTHIBaroIMEe NOACOC BO3AYXA

Kn MecTo ycTaHOBKH BEHTHIIATOPA

1,25 Ha ckunoBoM cTBOJTE

1,20 Ha kneTeBoM cTBONE

1,10 Ha cTBonax u mypdax

1,30 Ha mypdax, KoTopbie HCTONIB3YIOTCA 15 CIIYCKa U NOLbEMa
MarepHuana

bonee TouHBIt yueT yreuek BO3Ayxa uepe3 HaAIIAXTHLIE COOPYXEHHMS M KaHAIbl
BEHTUNIATOPOB MOXeT OBITh oOnpeaened B COOTBeTCTBHH ¢ “PykoBOACTBOM IO
MPOCKTHPOBAHMIO BEHTUIISILIMM YrONbHBIX axT’, MockBsa, “Henpa”, 1975 r., cornacoBaHHBIM
¢ I'ocroprexnansopom, nyreM CyMMHPOBaHHS TIOACOCOB BO3AYXa Uepe3 OTAENBHBIE IITEMEHTHI
COOPYXXEHHUI, KOIJa M3BECTHBI JETIPECCHS M MAapaMETPBI 3TUX COOPYXKEHHH,

C menbl0 yMEHBIIEHHS MOACOCOB BO3AYXa Ha BEHTHIALMOHHBIX  CTBOJAX
11eJ1ec000pasHo NpeaycMaTpUBaTh MOAbEMHBIE YCTAHOBKH TOJIBKO U4 aBApUMHOIO BbIXOZA
MONEH M CNYCKa INPOTHBONOXAPHBIX MaTepHaIOB, OCTaBfAl MHHHMAJIbHBIE O0OHEMbI

HaAlIaXTHOro 3JaHusA nox nenpeccueﬁ.
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Kpome Toro, 06beMbl 1WaxThl KONpa, HaxoAsdlluecs NMOX AeNpeccHei, ueiecoobpa3sHo
o61MBaTs MeTa/NIOM, TAKUM 00pa3oM OTAENHB HX OT HAAIIAXTHOrO 3/1aHHS.

TIpu coopyxeHHH HaaUIaXTHOTO 3JaHus U BBIOOpe BapHaHTa MoAayH Bo3dyXa B pYAHHK
(Mo BCIIOMOraTensHOMY CTBOJY MIHM 1O CHENHAIbHOMY BO3AYXONOAAIOLUEMY CTBOJNY) NMpH
HarHeTaTeIbHOM H KOMOMHUPOBAHHOM cIOc0o0ax MPOBETPHBAHUA HEOOXOAWMO YYHMTBIBATH
creayroumue GpakTops!:

CTOMMOCTb NOTEPh BO3yXa;

NOTEepH BO3JyXa BO3pacTaroT B KBaJpaTe OT ACIPECCHH;

Oonpluas CTOMMOCTb IIOTeph NOJOTPETOrO CBEXKETO BO3AyXa MOXeET ONpaBaaTh
CTPOHUTENbCTBO JOMONTHUTENBHBIX CTBOJIOB, aBTOCHE3/IOB U T.1L.;

OTpHLATENLHOE BIHSHUE JENPECCHH B HAIIaXTHOM 3[@HHHM Ha 3[0POBBE BXOJISILIHX B
HEro TPYAALIUXCA.

[Ipu mopcueTe moTeph Hamopa B BEHTHIATOPHOH ycTaHOBKE HeoOXOIMUMO yUMTHIBAThb
KaK [OTEpH B BEHTHJALMOHHBIX KaHajlax, TaK ¥ [I0TEPH B IIyMIUTENAX 1IyMa BEHTHISTOPHOH
YCTaHOBKH.

INpy npoeKTHPOBaHUH BEHTHUIIITOPHLIX YCTAHOBOK BHIOOD BEHTHJISTOPOB IMPOU3BOIMTCS
IO CBOIHBIM rpadukaM obnacteil NPOMBIIIICHHOTO HCNIONB30BAHHS M N0 HHIMBHIYATbHBIM
XapaKTEepPUCTUKAM BEHTHIATOPOB. OTOT BONPOC MNOJAPOOHO OCBEHIEH B TEXHUYECKOH
JIUTEPATYpPE MO TOPHOI MEXaHUKE ¥ PYAHHYHBIM CTALHOHAPHBIM YCTAHOBKAM.

Bentunsrop, BbiOMpaeMblii Ui pyAHHKa, HOMKeH obecneunBaTh HeoOXOmHMMbie
Npou3BoANTENbHOCT Q M gempeccuio H jns Bcero cpoka 3KCIUTyaTaluMH pyIHHKA C
nausbicuinM cpeaHuM KIIJI. Tlpn HeoOGXoaMMOCTH BEHTHIATOP HOJDKEH oOecneunBarh IBa
pexxuMa MpoBeTpHBaHHA.

Heobxoaumo uMeTH B BHAIY, UTO 1IEHTPOOEXKHBIE BEHTHNATOpEI obecneunBaloT Gonee
BBICOKYIO AENPECCHIO, MMEIOT MEHbBLINH ypoBeHb LiyMa, 60/iee HaAeXHbI B IKCILTyaTalHH, HO
uMeloT 0ojiee CNOXKHYIO DETYIHPOBKY IIapaMETPOB H BEHTHJIATOPHBIE YCTAHOBKM C
LEHTPOOEKHBIMU BEHTHIATOPAMH ABMNAIOTCS Oonee KanuTaloeMKHMHU.

B ToM cnyuae, ecnu mns obecneyeHH pacyeTHOro pexuma paboThl NOAXOIAT ABa U
6oiee ONAHOTHUNHBIX BEHTHIIATOPOB, TO K YCTAaHOBKE IPHHUMAETCS BEHTHIIATOP, HMEIOLIHIA:

MeHbUINHA quameTp pabodero Koseca;

Gornee BHICOKOE 3HAYEHHE CPEIHEro 3a BpeMs xciutyarauny ycraHosku KI1M;

MEHBIIYIO OKPYXXHYIO CKOPOCTB;

MEHBUIHH yroil YCTaHOBKH nonaTok npd Q 1 HMkc. (y 0CeBBIX BEHTHIIATOPOB).
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B ToM cnyuae, ecnu ang obecrniedeHHs pacueTHOro pexxuma paGoThl MOAXOAAT ABA H
6ornee BEHTHNIATOPOB Pa3HbIX THUMOB, TO O0OpYHOBaHHE BBIOHPAIOT AJA KaXJIOro THIMA
BEHTHJIATOPOB. 3aTeM OKOHYAaTeNbHO BBHIOHPAOT OAMH M3 BapHaHTOB Ha OCHOBE
COMOCTABJIEHHA CYMMAapHBIX MaTe€pHAbHBIX 3aTpaT C YYETOM KalHTAILHLIX BIIOXEHHIA.

ITpuBeneHHBIE TONOBBIE 3aTPaThHl ONPEAENAIOT 10 GopMyme:

C=C>+CiEa+AB+Cp+Co+Cwm, pyb., (4.10)

rae C> - CTOMMOCTh 3N€KTPOIHEPrUH, pacxolyeMoi BEHTHIATOPHOH YCTaHOBKOH B
CpeHEM 3a IO

C) - CTOUMOCTH BEHTHJISTOPA C IBUraTelieM U annaparypoii;

En=0,15 - HopmaTuBHBIii K03)dHIMEHT 3} DEeKTHBHOCTH KANMTANBHBIX BIOXEHUI;

AB - TOIOBble aMMOpPTH3aLMOHHBIE OTYHCIEHHS IO BEHTHJATOPY, JBHIaTeNio H
anmaparype;

Cp - roZ10Bble 3aTpaThl Ha PEMOHT, PEBU3HH H HATAJIKU;

Co - pacxozapl Ha 06CITy)KHBaHHE;

CM - ronioBble 3aTpaThl Ha MaTePUANIBL.

CpenHerofoBasi CTOMMOCTb 3NEKTPO3IHEPTHH 3a nepBble 7 JieT paGoThl BEHTHIATOPHOM

yCTaHOBKH ONpeAeNnsercs no gpopmyne:

2 ( __OiHi ___ ) .
Cr=T7H 7 102ecnnyi TiKym+KpNim;), py6., 4.11)

i=1

rjae i- IMOpAAKOBBI HOMEP NEpHONa JKCIUTyaTalMH BEHTHIATOPHOH YCTaHOBKM HpPH
HEM3MEHHOM PE)KMME M YCTAaHOBJIEHHOH MOIIHOCTH MPHBOAA;

Qi u Hi - cooTBeTCTBEHHO NPOU3BOAUTENBHOCTH (MJ/C) U CTaTH4YeCKOE HaBJICHUE
(](I‘C/Mz) BEHTWJIATOPHOH YCTaHOBKH;

Ti - uncno yacos pabOTH YCTAaHOBKH B Iofl, 4;

Ky - Tapud eqununsl notpebiasemoii 3aeprun, py6./kBt u;

Ky - Tapud ycTaHOBNIEHHO#H eIMHUIBI MOIITHOCTH JIeKTpoABHraTesns, pyo./xBa;

Ni - ycTaHOBIIEHHAs MOIIHOCTE 3NIEKTPOIBUTaTENEH B i-0M nepuone, kBa;

m; - YHCJIO JieT paboThl YCTAHOBKH B II-M IIEPHOJIE;

1 yer- CTATHYECKHH K.IL.J. YCTAaHOBKM;

i~ K.I.J. IIPHBOIHBIX JIEKTPOJBHIaTENCH.
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3arparhl Ha obcnyxuBanne Co npeacTaBnsioT coboif Mg BEHTHISTOPHBIX YCTaHOBOK,
paboTaoliMX B aBTOMATH3MPOBAaHHOM peXHMe, AONI0 3apabOTHOH MIaThl PEMOHTHOIO
nepcoHana, 06¢cay>XHBaOIIETO CTAMOHAPHBIE YCTAHOBKH, KOTOPas MPUXOAMTCA Ha TEKyInH
PEMOHT H O0OC/TY)XKHBaHHE BEHTHJIATOPHOH YCTAHOBKH. J[N BEHTHJIATOPHBIX YCTAaHOBOK,
o0cnyXHUBaeMbIX MALIMHHCTAMHK, B 3TH 3aTpaThl HAJ0 BKIIOYMTH TaKxKe 3apaboTHYIO miarty
MaUIHHUCTOB, KOTOpas onpeaeseTcs ciieayromumM obpazom:

Co=k.a.CMm.Kn.Ke, pyb6. 4.12)

rae K - 4MCJI0 MallIHHUCTOB;

a - uicno -12 mecsueB roza;

CM - Mecsy4Has 3apniaTa MallMHKCTa, pyo;

Kn - koadpuiment nonnar;

Kc - ko3¢ dpuunenT, yunThiBalomHii OTYHCIEHHS MO COLCTPAXy.

[Ipy npoekTMpOBaHMH BEHTUIATOPHBIX YCTAaHOBOK HEOOXOAMMO IIpeaycMaTpUBaTh
BO3MO)KHOCTb PEBEPCHPOBAHMA BO3AYINHOH CTPYH: UEHTPOGENKHBIX BEHTHIATOPOB C
MOMOIIBIO CHCTEMBI JISiZ, OCEBBIX - H3MEHEHMEM HalpaBleHUs BPALUEHUs JIEKTPOABUTATENS.
ITpu npoBepxe BO3MOXHOCTH pEBEPCHPOBAHHA BO3AYINHON CTPYM H3MEHEHHEM BpAIUECHHS
pabouero kojeca 0CEBOro BEHTHIATOPA, HATIOP TIoce peBepca 0JKeH ObITh paBeH:

1
H1=(%)2H’ (4.13)

rae Q' H' - npon3BouTENbHOCTS H HANOP BEHTHISTOPA P HOPMAJBHOM paboTe- M*/c,
Ma; %

Q.H- To xe npu pesepse, M°/c, [a.

C yuetom § 139 EITb popmyna /229/ npumeT Bux

H'>0,36H 4.14)

Ilpn nMpoeKTHPOBaHMM BEHTHJIATOPHBIX YCTAHOBOK HEOOXOMMMO, 1O BO3MOXXHOCTH,
NPUMEHATDE THIIOBbBIE TIIPOCKTHL BCHTHJIATOPHBIX YCTaHOBOK IOJTHOCTBIO HJIH C
KOPPEKTHPOBKOH M NPUBA3KOH K JaHHBIM YCIIOBHSAM,

Ipu BLIOOpe OCHOBHBIX penieHHit BEHTHIIATOPHBIX YCTAHOBOK HEOOGX0AMMO oOpaiaTh
ocoboe BHUMaHHE Ha clielyIoLue BOPOCHI:

NpHXKaTHe JIAM JaBleHHEM NpH HOpMabHOH paboTe;

HCKITIOUEHHE MonajaHusa X0JIOAHOTrO BO3/1yXa B pe3epBHb]f:l BEHTHUIIATOD,

HaJIMYHE JBYX KiallaHOB B BCEHTHIMUMOHHBIX KaHallaXx C CaMOCTOATEJILHBIMU

MPYUBOIAMH, OZHUM U3 KOTOPBIX MOXXHO CHUHTATh J1A1bl paﬁoqero H pE3€PBHOI0 BEHTHIATOPA,
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OTBOJI BOJBI U3 KaHAJIOB BCAchIBAaIOLIMX BEHTHISIIMOHHEBIX YCTaHOBOK;
A1 dy30p OceBbIX BEHTHIATOPOB YCTaHABIMBAaeTCA BHE 34aHMA W MPELyCMATpPHBAETCS
€0 yTEILICHHE.
Ilpu npoeKkTUpOBaHHH BEHTHJIATOPHBIX YCTAHOBOK, PACIIONIaTaeMBIX BOJIM3H >KHIIBIX
paitoHOB, HEOOXOAMMO NPHBOAMTE aKYCTMYECKME PacyeThl M B HEOOXOAHMBIX ClIydasx

paspabaTbiBaTh MEPOIIPUATHS IO CHHXKEHHIO IiyMa cornacHo CHUIT 11-12-77.

4.5. KanopudepHsbie ycTaHOBKH

Momorpes Bo3ayXa, MNOCTYyNalOLIEro B pPYAHHK, PEKOMEHAYETCA MPOM3BOAMUTH
KanopudepHBIMH YCTAHOBKaMM, Y KOTODBIX B Ka4yeCTBE TEIUIOHOCHUTENS [NPUMEHSAETCS
neperpeTas BOAa MM Tap.

OCHOBHBIMHM MCXONHBIMH JAHHBIMH, BJIHSIOIIMMH Ha BHIOOp THNa KanopudepHoii
YCTaHOBKH H pa3sMEIICHHE €€ OTHOCHTENbHO BO3AYXONOAAIOIIETO CTBOJIA, ABJIAIOTCA:

crocob MpOBETPUBAHHS PYJHHMKA;

KOJTHYECTBO MOAABACMOr0 BO31yXa;

KIMMaT MECTHOCTH (OTpHUaTeNbHas pacueTHas TeMIlepaTypa, KOJHYeCTBO IHEH C
OTpHLIATENbHON TeMIEpPaTypoil HapyKHOTO BO3IyXa);
4epTEXXH MeHIUIaHa NPOMILIOMAIKH, OOLIMX BUAOB HAMUIAXTHOTO 34aHUs, YCThS CTBOJIA H JIp.

Pacuer xajopudepHOii YCTaHOBKM CBOOMTCS K  OMNpE/IENIEHHIO  KOJHYEeCTBa
NOIOTPEBAEMOT0  BO3/lyXa, pacxXo4y Tella Ha HarpeBaHue, OIpeleleHHEe HeoOXoauMOi
MOBEPXHOCTH Harpesa, BHIGOPY THIA M KOJHYECTBA Kaopr(epoB U moAcYeTy HE06X0AUMOro
nepenaja AaBjieHUs Ul POXOKIAEHUS HOAOrPEBaEMOro Bo3ayXa yepe3 kanopHeprl.

Becoroii pacxon Bo3myxa, MoJ0rpeBaeMoro 1 NoAaaBaeMoro B IIAXTY:

G=Qum g , xrc/c, (4.15)
re QLI - KOJHYECTBO BO3AYXa, IOCTYNAIOWIEro B WAXTY, M°/C;

- yIeIbHas MAacca BO3IYXa, MOAIEKAIIEro NOAOTPEBY, KI/M .
Tem-Tu, xr/c, (4.16)

Tk -Tu
rae TcM - TeMnepaTypa CMECH MOZOTPETOrO M XOJIOAHOTO BO3MyXa B KaMEPE CMEIIaHHA

Goox=Grs

WJIH YCThe BO3AYXOMOAAouero cTeona, K;
Tk - TemMnepatypa Bo31yXa, Ipoleawero yepes katopudep, K;
TH - MUHHMAaNbHAs JUIS JAHHOTO paiiona Temmeparypa Bo3ayxa. K.

Pacxop Temna Ha HarpeBaHue Bo3ayxa:
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Q=3600 Gnoxn Cp(Tx-Tx), kkan/u  (4.17)

rae Cp - TETUIOEMKOCTh BO3AYyXa IIpHU ITOCTOSAHHOM JaBJICHHH, KKall

krx K
OO61as moBepXHOCTh HarpeBa Kanopuepos:
Fobm = L15%Q , M, (4.18)

ATcepx K

rae 1,15 - ko3 huuuenT 3anaca;
Tcp - pasHOCTb CPEAHMX TeMINepaTyp napa | Bo3ayxa B kanopudepax, K;

K - xo3¢puuuent Tennonepenaun kanopudepa, —KKAL_

M xux K

O6mee xuBoOe ceyeHHe KanopHdepos NpH NPHHATOM 3HAUYEHUH BECOBOH CKOpPOCTH
(vp)
£ o6y = S1ox M (4.19)
vp

Yncno kanopudepos B 0OJHOM paay, TApALIENBHO NPOMYCKAIOMUX BO3IYX:
7= fobm , (4.20)
fx
rae f K - KuBOe ceueHme Ipoxoa Bo3ayxa OAHOro kanopudepa, M.
Ob6mee uncio kanopuepoB B yCTaHOBKE:

. _Fobu , @21)
Fx

rae Fx - NMOBECPXHOCTbL HAarpesa 0OAHOro Kanopmbepa, M2

[Ipy HarHerarenbHOM M KOMOMHHPOBAaHHOM Cclocofax NPOBETPUBAHUA DPYyIHHKA
xanopudepHass ycTaHOBKa KOMIIaHYeTCs B OJJHOM 3JAHMH C BEHTHJIATOPHOM YCTaHOBKOIA.
Kasiopudeps! uenecoobpa3Ho ycTaHaBIMBaTh O BEHTHIATOPOB, YTO ympouaeT o6orpes
MOMELIECHUH BEHTUJIATOPHBIX YCTAHOBOK H YMEHBIIAET IIOTEPU BO3XyXa.

[Tpr BcacbBatomieM crocobe NPOBETPUBAHUS PYOHMKA Ui PA3IMYHBIX YCIOBUHM
PEKOMEHAYETCs CNEYIOIIee PELIEHHE 110 KOMITAaHOBKE KaNnOopU(epHBIX YCTAHOBOK:

1. Bosgyx momaercst TONBKO UL NPOBETPHBAHUS CTBOJIA (OPHEHTHPOBOYHAS CKOPOCTD
Bo3ayxa B ctBoje 0,15 M/c).

KanopudepHast ycraHOBKa KOMIUIEKTYETCS BEHTHIATOpPAMH M  pa3MellaeTcs B

HaJIIaXTHOM 3[laHMH, MCIIONb3YSCh OJHOBPEMEHHO Ami ero oborpema. [lomady Bo3ayxa B
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PYAHHK, YYUTBIBas €ro Majoe KOJIHYECTBO, MOXKHO OCYLUECTBIATL 4Yepe3 YCThe CTBONA
(puc. 4.1a).

2. Bosnyxononaroluit cTBON He HMeET ASHCTBYIOIMX MOJBEMOB H €CTh BO3MOXKHOCTD
HCIIOIb30BaTh AENPECCHIO TNIaBHOH BEHTHIIATOPHOR YCTAHOBKH U1l MPOTAJIKHBAHHA BO3IyXa
yepes KaJopU(epHYIO YCTaHOBKY.

B nanHOM cnyuae kanopudepHYIO YCTAHOBKY pasMEIAlOT B HAJIIAXTHOM 3J@aHHH U
obecneynBaloT OAHHAKOBOE CONMPOTHBIIEHHE ABMKEHHIO BO3AyXa 110 BceM Kasoprdepam. Js
3TOro Lenecoobpa3Ho NpeaycMaTpuBaTh CEKUMOHUPOBAHHE KalnopHdepoB ¢ BO3ZMOXHOCTBIO
PErylIMpOBKH CONPOTUBIICHHS BO3LyXa MO CEKLHAM. B pyaHux Bo3xyx nonaeTcs
HeIoCcpeJCTBEHHO Uepe3 yCThe CTBOMA (puc. 4.16).

3. Bozmyxonoparmomuii cTBOJ HMMeeT KJIETeBHle NOABEMBl ¢ KOMIUIEKCOM OOMeHa
BaroHOB B HAaJIIAXTHOM 3aHUH.

B 3TtoM ciyyae Bo3ayx B PYyOHHMK MonaeTcs No KaiopudepHoMy kxaHany. Twum,
KOHCTPYKTHBHBIE pPCIIEHHA H pacHojlOXeHHE KalnopH(epHOH YCTAHOBKH  IIOJKHBI
obecrneurBaTh MHHHUMAIBHBIH NOACOC BO3AyXa M3 HAIUIAXTHOIO 3JaHHS M HE YCIOKHSTH
pabory no mnonaye MaTepHanoB KU oOopynoBaHHS kK OOMEHHOMY KOMIUIEKCY CTBOJA.
PexoMeHaylOTCS CheoylolMe TEXHUYECKHE pEIUeHHsS [0 YCTPOMCTBY KalophdepHbIX
YCTaHOBOK, 3((}eKTHBHOCTh NPUMEHEHHS KKAOrO M3 KOTOPBIX paccMaTpHBAeTCs UIA
KOHKDPETHBIX YCNIOBHi:

KajopudepHas YCTaHOBKA C NOJOTPEBOM BCEro MOCTYNAIOLIEro B PYAHHK BO3[AyXa H
BEHTH/IATOPOM IS NIOIaud BO3AyXa Mo KanopudepHoMy KaHaity (puc. 4.18).

KajiopudepHas yCTaHOBKA C YaCTHYHBIM IOJOIPEBOM MOCTYMAIOLIETO B PyAHUK BO3AyXa
H C BEHTHJIATOPOM JUIA NOJA4YH BO3AyXa mo KanopHdepHoMy kaHaiy (puc. 4.1r).

KanopudepHas ycTaHOBKa C MOJOFPEBOM BCETO MOCTYNAIOLIEro B PYJHHK BO3JYXa H C
HCNOJIb30BaHUEM OOINemaxTHOM AenpeccHu s ero nogaqu (puc. 4.1x).

IIpu pacyeTe BO3MOXHOM AeNpeccHH B HAALUIAXTHOM 3JaHUH HEOOXOAHNMO YYHTHIBATh
cnenyouye GpakTopsl:

HeOOXOINMMOCTh  CO3/laHMsl MAaKCHMalbHO JONYCTHMOR CKOpDOCTH BO3lyXa B
KanopudepHOM KaHajle ¢ HENblO CHIKEHUs 00beMa ropHO-KamUTAIBHBIX paboT Ha ero
MPOXOAKY;

COIPOTHBJIEHHE KaopH(EPHOro KaHala H IaxThl;

CONPOTHBIIEHHE KanOpH(EPOB;

Pa3HOCTD NABJICHHA CO3/1aBacMbIX TEIJIBIM H XO0JI0HbIM cTonbaMu BO3AyXa.
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[Tpu mpoeKTHpOBAaHUK KalopH(EepHBIX YCTAaHOBOK HEOOXOAMMO, MO BO3MOXHOCTH,
MIPUMEHSTH THIIOBbIE IPOEKTHI KalOpH(EpHBIX YCTAHOBOK MONHOCTHIO WM C NMPUBS3KOH K

JaHHBIM YCIIOBHUSIM.

4.6. BonooT/1BHbIe YCTAHOBKH

[Ipn npoekTMpoBaHMH BONOOTIHMBHBIX YCTAHOBOK HEOOXOOMMO peIlNTh Clemyolnue
3afavH:

BbIOOp CXEMBI BOJOOTIHBA;

onpeaeneHHe THIMA 1 KOJIMYECTBA HACOCOB;

pacueT BOAOOT/IMBHBIX TPYOONPOBOJOB Ha MpPOMYCKHYIO CIOCOOHOCTh M MPOYHOCTDb €
y4eTOM KOPPO3HIHOr0 H3HOCA U CPOKa CITYKOBI;

pacyeT pe>xxuMoB paboThl HACOCOB BOJIOOTIMBHON YCTaHOBKH;

pacyeT 3KOHOMHUYECKHX MOKa3aTejieil BOAOOTIHMBHON yCTaHOBKH.

Jlns  KadecTBEHHOTO pEIIEHHs YKa3aHHbIX BbIlI€ BOMPOCOB  PEKOMEHAYeTCs
HCIIONIL30BATh CNIEAYIOIIHE MaTepHaIbI:

1. Komniexc nporpaMM 1o pacdeTy OCHOBHBIX MapaMeTpOB IIAXTHOTO BOJAOOTIMBA -
“IllaxTnus”, paspaborannbiii ;s O9BM EC Ha s3sike PL/I noa ynpasnennem OC M T
BepcuH 6.1; pa3paboTyHK - MHCTUTYT “TUIpoHMKens”, r. Cauxr-IletepOypr.

2. MeToauka pacyera pexUMOB MapaenbHOH paboThl HACOCOB BOAOOTIMBA LIAXT,
uMmetolux Gosbiide nputoku, PTM-07.02.010-78, MYIl CCCP, BHUUIM um. M.M.
®enoposa, r. Jlonenk, 1979 r.

3. Yka3aHus Mo NMpOEKTHPOBAHMIO TPyOOHNPOBOIOB, MPOKJIAABIBAEMBIX B IMOJ3EMHBIX
BhIpaboTKax yrojsHbIX U cinanuesbix waxt, MYII CCCP, Mocksa, 1984 r.

4. [Tocobue mo HpOEKTHPOBAHMIO TPYOONPOBOAOB, NPOK/IAABIBAEMBIX B ITOA3EMHBIX
Bripabotkax (xk BHTII 1-86), MYIT CCCP; Mocksa, 1986 r.

5. MeTtoamnKa onpesieNieHHs YUCNIAa HACOCOB, IMaMeETpa M KOJIMYECTBa TPYyOOIPOBOAOB,
BbIOOpa KOMMYTaHOHHOM CXeMbl WIAXTHBIX BONOOTIMBHBIX yctaHook, MVYII CCCP,

BHUU um. M.M. denoposa, r. loHeik, 1987 1.
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4.7. KoMnpeccopHbie YCTAHOBKH

[TpON3BOAUTENLHOCT  KOMIIPECCOPHOH  YCTAHOBKHM  (KOJIMYECTBO  KOMIIPECCOPOB,
MPHHATHIX K YCTAHOBKE) ONpPEeNaTh N0 paCYeTHOMY 00LIEMY PacXoy CKaToro BO3IYyXa.
Pacuer o0luero pacxoza CXaroro BO3AyXa IUls ONpeNeNeHHs MpPOU3BOAMTENLHOCTH

KOMIIPECCOPHOM CTAHIMU NMPOU3BOAUT 10 hopmyJie:
Q=CK>-q-Tb-Ru+XKr-q-Tr-Rr)-Qn-Qq,M/mun, (4.22)

I'ne: K3 n Kr - koaddunuentsl ncnons3oBaHus MEXaHH3MOB 1O BpEMEHH

(B TeueHHEe CMEHBI) COOTBETCTBEHHO I IKCIUTyaTalMOHHBIX M TOPHOKAIMHMTAJIBHBIX
pabor, 3HaueHHs ko3¢ dHLneHTa ucnons3oBanus K npunats no rabnuue 4.5;

q - pacxoJ Bo3JyXa OJAHHM MEXaHH3MOM HO XapaKTEPHCTHKE 3aBOJa M3rOTOBHTE,
M /MuH;

II> m IIr - KOJAHYECTBO ONHOTHNHBIX MEXaAHH3MOB, COOTBETCTBEHHO, JUIf
SKCIIYaTallHOHHBIX H FOPHO-KAMUTANIBHEIX paboT, WT;

Ru - k03 GHLMEHT U3HOCA - TONPABOYHBIH KO3 (DHIMEHT, YYNTHIBAIOIMI YBENHUYEHHE
pacxozja BO3[4yXa MeXaHM3MaMH BCIEACTBHE H3HOIUEHHOCTH MO OTHOIUEHHIO K pacxonmy
BO3[yxa M0 3aBOJCKO# XapaKTepHCTHKE MeXaHu3Ma, IpHHUMaTh Ru=1,1;

Qn - k03pPUUMEHT, YUHTBHIBAIOUMHA IOTepM BO3AyXa B CETH, NPUHHMAETCS
Qn=1,05+1,15; ©Ha npeAnpuATHAX Majoil  MPOM3BOAUTENLHOCTH  (MeHee 1 MIH.T)
npuHuMaeTcs Oojbliee 3HaYeHHe, Npu Oonbmieil npousBomuTeNsHOCTH (Gonee 8 MNH.T) -
MEHbIlIEE 3HaYEHHE;

Qq - xo03hUUMEHT NOMOJHUTEIBHOIO pacXoja BO3AyXa, YYHTBIBAIOIIMH pacxon

CKaTOro BO31yXa HeyuyTeHbIMH MeXaHH3MaMH, TpuHHMarh Qq=1,1.

Tabnuna 4.5

Ko3dduunenTbl Henoib30BaHHA MeXaAHH3MOB 110 BpeMeHH

Haumenoanue IeppopaTopsl, 6ypoBble CTaHKK ITorpysounsie IMpoune
MCXaHH3MOB NpH KONHYECTBE, IUT MallHHb],

HanmenoBanve | mo5 | 6-15 |16-25(25-50]50- 75 | 6ypoBbie TenexKH
ko3¢ duumnenta
Koadpuument 1,0- 0,85- | 0,77- | 0,73- | 0,62- 0,6-0,4 0,3-0,2
ucnone3oBanud | 085 | -0,75 | -0,73 | -0,62 | -0,60
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TpuBenenHbll BbIllIE pacyeT paspaboTaH NPUMEHHTENILHO K TOPHOAOOHIBAIOIIMM
npeanpuatuam. Ilpu pacuere obmero pacxoma cxarToro Bo3ldyxa APYrHX TNpeANpHATHH
TIO/Ib30BaThCA aHAJOTMYHBIMH (opMynaMH, a Kod(POULHEHTHl OpaTh NPUMEHHTENBHO K
KOHKDETHBIM YCIIOBHAM.

Pacuer TpybOMpOBONOB CETH CXKAaTOro BO3AyXa MPOU3BOAHTH 10 NPOMYCKHOM
CnocoOHOCTH HEOOXONHMMOro KOJHYECTBA CXKATOrO BO3JAyXa M NONYCTUMOrO MadeHHs
IaBJIEHUS, IPH YCJIOBMM CO3JaHMS HOPMANBHBIX YCNoBHH paboThl Hambonee yaaneHHBIX
MEXaHH3MOB.

TonmuHy cTeHOK Tpy® pacCUHTHIBATh HCXOAS W3 YCIOBHH ITPOYHOCTH H KOPPO3MHHOIO
H3HOCa.

Ilpu pacuere TpyOONpOBOLOB  peKOMEHAyeTCs TOJb30BATbCA  CICAYIOUIMMH
JOKYMEHTaMH:

1. “PexoMeHialMy 1O MpPOEKTUPOBaHMIO M pacyeTaM  TEXHOJOTMYECKHX
Tpy6onposogos”, I3-1, l'occtpoit CCCP, Cantexnpoekt, Mocksa, 1979 r.

2. “¥Yxa3aHHUs N0 IPOEKTHPOBAHHIO TPyOONMPOBOJOB, MPOKAALIBAEMBIX B MOA3EMHBIX
BbIpaboTKax yroJibHBIX M ciadueBsix maxt”’, MYI1T CCCP, Mocksa, 1984 r.

3.“Tlocobue MO MPOEKTHPOBAHUIO TPYOOMPOBOMOB, NMPOKNAABIBAEMbIX B MOA3EMHBIX

BhipaboTkax” (xk BHTII 1-86), CYIT CCCP, Mocksa, 1986 r.
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5. SJIEKTPOCHABXEHHE, 3JIEKTPOOBOPYJJOBAHHUE U
DJIEKTPUYECKOE OCBEHIEHME

5.1. O6mue nonoxkenus

B Hacrosme#d YacTH paccCMOTpEHBI  BOTPOCHl  METOJMKH  IIPOEKTHPOBAHHUS
INEKTPOCHAOKEHUS M DJEeKTpOOOOpYHOBaHMS, SABJISIOLIMECS  CNEUUPHUYECKUMH  AJIs
rOpHOZOOBIBAIOLIMX NPEAIPHATHI ¢ TOA3EMHBIM cIOCOOOM paspaboTkH.

IlepeyeHp OCHOBHBIX WHCTPYKTHBHBIX MU HOPMATHMBHBIX MaTepHAOB, UCIONB3YEMBIX
IIPH IPOEKTUPOBAHHH 3NIEKTPHUECKOH YacTH:

1. CHulIl 1.02.01-85 Wuctpyxuus o cocraBe, NOpsAKe pa3pabOTKH, COTJIacOBaHUA H
YTBEPIKACHHS IPOEKTHO-CMETHOM JOKYMEHTAIlHH Ha CTPOMTENHLCTBO NPEANPUATHI, 3MAHMH U
COOPYXEHHH.

2. INpaBuna ycTpoHcTBa IEKTPOYCTAHOBOK (6-€ N3iaHue).

3. CH 174-75 WIHCTpYKLHA MO NPOEKTHPOBAHHIO 3MEKTPOCHAOKEHNUS NMPOMBILLICHHBIX
HOPeanpUSTHIHA.

4.CH 357-77 WHcTpykuus IO MNPOEKTHPOBAHHIO CHJIOBOTO M OCBETHTENHHOTO
060py0BaHU IPOMBILLIEHHBIX NPeNPHATHA.

5. CHull 11-4-79 EcrecTBeHHOE M HCKYCCTBEHHOE OCBEILIEHHE.

6. CHull 3.05.06-85 DnexTpoTexHUYecKHue YCTPOHCTBA.

7.Tlocobue k CHull 3.05.06-85. Paznen “KaGenpHble muHHH". BHHU-
MPOEKTANEKTPOMOHTaxX, 1989 r.

8. CHull 3.05.07-85 CucTeMb! aBTOMaTH3aIMH.

9. OHTII 24-86 Ompenenerue KaTeropuii MOMEIIEHUH U 3JaHHI MO B3PBIBONOXAPHOH
U [IOKapHOH 6e30IacHOCTH.

10. Enunele npasuia 6e301acHOCTH NpH pa3paboTKe pyAHBIX, HEPYAHBIX U POCCHIMHBIX
MECTOPOXKICHHH NOA3EMHBIM criocobom, 1987 r.

11. TIpaBuna 6e30macHOCTH B YrOJBHEIX M CNIAHIEBBIX IIaxTax, 1986 r.

12. Enuable npaBuia 6e30nacHOCTH IIpH B3pBIBHEIX paboTax, 1988 r.

13. Enunble mnpaBuna 6e3omacHOCTH TNpH JApOOJEHHH, COPTUPOBKE, O0OOTaLEHUH
TIONIE3HBIX HCKONIAEMBIX U OKYCKOBaHHHM DY M KOHLICHTPATOB.

14. CHull 111-41-76 KoHTakTHBIE CETH 3/EKTPHPUIHPOBAHHOTO TPAHCIIOPTA.

15. OHTII 5-86 O61ecoro3HbIe HOPMBI TEXHONOTHYECKOrO IPOCKTHPOBAHHS MAXTHBIX

MOABCMHBIX YCTAHOBOK.
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16. BpeMeHHOE PYKOBOACTBO MO MOHTaXy H OJKCIUIyaTallHM KOHTAaKTHBIX CeTeH
noasemHoro tpancmopra. Kemeposo BoctHUY, 1988 r.

17. Metonuueckue ykazaHMs 10 pacyeTy Y BKCIUTyaTal[MM 3a3eMJISIOIUMX YCTPOMHCTB
IAXT U KapbepoB rOPHOPYAHbIH npoMbliueHHocTH, Kpuoit Por, BHUWUBTP, 1986 r.

18. FO.T. Pazymuetit, @.I1. [llkpabeu. ITospimenne 3pheKTHBHOCTH NNEKTPOCHAOKEHNS
yroipHbIx waxt. Kues, Texnuka, 1986 T

19. B.C. [I»w06an, S.C. Puman, A.K. Macau#t. CripaBOYHHUK 3HEpreTHKa yrofbHOH

maxtel. Mocksa, Henpa, 1983 1.

5.2. DnexkTpocHabxkeHe

5.2.1. TexHUKO-3KOHOMHYECKOE 000CHOBAHUE

5.2.1.1. UcxoaHble JaHHBIE 718 TPOEKTHPOBAHUS

B o6wvem anekTpoTexHHueckod uacTd TOO BXOAUT: pa3paboTKa CXeMbl CHCTEMBI
3JIeKTpocHabKeH s (OCHOBHas paboTa) H OCHOBHBIX IOJIOKEHHH 110 BHIMOJIHEHHIO HAPYXKHBIX
3JIEKTpOCceTeld, 3MeKTPOOOOPYNOBAHUA M 3JNEKTPOOCBEIUCHUA 3HaHHH H  COOPYXKEHHIA,
opraunn3aluy obcayXuBaHHs MEKTPOXO3SHCTBA B 00beMe, HEOOXOMMMOM IS ONpEAEICHUS
CTOHMOCTH 3IE€KTPOMEXaHHYECKOH HaCTH NPENNPUSTHS.

Jns BpinonHeHUs paboThI MO BIOOPY CHCTEMBI 3NEKTPOCHAOXKeHHsT HEOOX0AMMO UMETh
CICAYIOUIAE MCXOOHbIE NaHHbIE!

CBEOEHMS O cXeMe (CHCTEME) BHEIUHETO 3/MeKPOCHAOKEHHS  [pEeaNpHUATHSA,
BBUTOJIHAEMOM, Kaxk MpaBUIO, CHEUMANU3UMPOBAHHOH oOpraHu3amuedl u gaBasowmeics
cocTapHoit yacteio TOO;

CXeMaTHYeCKHUii IeHIUTaH IpeIIpHITHS;

3JlaHHS TEXHOJIOTHYCCKHX OTAENOB, COIAEPXKAIlMe HAMMEHOBAHHE MPOEKTOB-aHAIOrOB
BCETO KOMIUIEKCA NpeanpuATus. IIpn OTCYTCTBMM NpoeKTa-aHaNora B 3[@HUH YKa3blBAeTCS
HaUMEHOBaHHE  OOBEKTOB  (TEXHONOIMYECKOro  Mpomecca) M XapaKTEPHUCTHKA
SNEKTPONPHEMHHUKOB: HOMMHAIbHAsi MOIIHOCTh, HanpsbkeHHe, TpeOOBaHHA K HANEXXHOCTH
3NeKTpOCHa0XeHUs (NpM HEOOXOAUMOCTH), PEXHM paboThl, KO3(GUIHUEHTH UCTIOb30BAHUS
BO BpPEMEHH U [IPOM3BOANTEILHOCTH,

CBEJICHUS O TEXHOJOTHYECKOM NPOLIECCE H NEPCIIEKTHBE NpeaAnpustus Ha 10 neT;

Yackl MPOXOXKAECHHUSA CYTOYHOI0 3UMMHEroO M JIETHETO MakCHMYMa B JHEProCUCTEME;
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CBE€JIEHHUA O CYWECTBYIOUIEM COCTOSHHH 3J1€KTpOCH86)KCHHﬂ H SJIeKTpOOGOPyZlOBaHPIﬂ

(mi1s paciIMPAEMBIX U PEKOHCTPYHPYEMBIX [IPEANIPHATHI).

5.2.1.2. ®akTopbl, BIHAIOLME Ha BBIOOpP OCHOBHBIX TEXHMYECKUX PElUeHHH

ITpu MpoeKTHPOBAHUH ClielyeT YUUTHIBATh (PAaKTOPHI, BIUSIOIINE HA BHIOOP OCHOBHBIX
TEXHHUYECKHX pelleHuH:

BEIIMYUHBI JJIEKTPUYECKMX HArpy3oK, HaNpsKeHHsA, poI TOKa, KaTerOpHHHOCThb
norpebuteneii (00BEKTOB), MX COCTAaB M pasMelleHHe Ha TeHIUIaHe, HacChILEHHOCTD
TEPPUTOPUH COOPYXKEHUIMH;

yHaneHHe TpPeAnpUATHs H  OTAENbHHIX OOBEKTOB OT MOIUHBIX HCTOYHHKOB
3NIEKTPOCHAOXEHHUS, HAMIPSKEHHE IEKTPOCETe SHEProCUCTEMBI,

napaMeTphl BBITYCKAEMOr0 W HaMEe4YaeMOro K OCBOEHHMIO 3JeKTpooGopynoBaHus,
KOMIUJIEKTHBIX YCTPOHCTB, annapaTyphl H kabeabHoH npoayKLUuH;

KIIIMAaToJIOTHs paiioHa, I'MApOreoJIorHs, penbed, pecypcsl MECTHBIX CTPOHTENbHBIX
MaTepHaJIOB B paliOHe HaMEYaeMOro CTPOUTENBCTBA NPENNPUATHS;

3arps3HEHHOCTh U arpecCHBHOCTB OKpYXKaloLleH cpeibl (BO3LyXa H 3€MJIIH).

BennunHbl  3MEXTPOHArpy3oK  ONpeleNsioT  ce4eHMe,  HanpsKeHUs  JIMHHH
3NIeKTpoIiepeaayt, MOILIHOCTh TPaHCHOPMATOPOB, THII allfiapaToB.

Kateropus snekTpolpueMHHKOB IO cTeneHH OecrniepeGofHOCTH NUTaHHA onpeaenser
KOJIMYECTBO MMUTAIOLINX JTHHHH.

VYianeHue NPEANpPHATHS OT MOUIHBIX MCTOYHMKOB 3JIEKTPOCHaOMeHWs NMPHUBOAMT K
COOPYXEHHIO CHCTEMBI IEKTpoCHaOumeHHs Ha Ooyiee BBHICOKHX HAmMps)KeHHsX U Tpebyer
3HAYMTENIbHBIX Kal3aTpar.

Knumarnyeckue, rHIPOreoNorHyeckrue yCloBus, penbed), YCIOBHS 3arpsA3HEHHOCTH H
arpeCCHBHOCTH OKPYKalOILEH Cpefibl, BO3MOXKHOCTH MECTHOH CTPOMHHIAYCTPHH B TOH HIIH

HHOH M€Epe BIIMAKOT HA KOHCTPYKTHUBHBIEC PELUICHUSA MO 3JEKTPOYCTaHOBKaM NPEANPpHITHA.

5.2.1.3. Boi6op cucTeMbl 31eKTpocHa0MEHUA

CucteMa 31eKTpOCHA0KEHNS NPEANIPUATHS JeTUTCS Ha ABE MOICHCTEMBL:
1. CHcTeMy BHEWIHEro 3NMEKTPOCHAOXEHHs!, T. €. Ty YacTh, KOTOPas HEMOCPEACTBEHHO
CBs3aHA ¢ NepelalolIUMHU M T'eHEPHPYIOIUMH 3BEHBIMH SHEPrOCHCTEMEI H OOCIYy)XUBaeTCH

TpedNpHATHAMH ~ JHEPTETHYeCKHX  ynpaBieHHH  sHeprocucTeMel. K BHelHemy
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EKTPOCHAOKEHHIO OTHOCATCS MOACTaHIMKM PaHOHHOTO 3HaYeHHs K nuTaromme (BJI) k Hum.
DNeKTpOCeTeBbIE YCTPOHCTBA JIEKTPOCHAOKENNS TOKA3LIBAIOTCA HAa IPHHLHITHAIBHOH cXeMe
 raxe B pasgene T30 “CxeMa BHELTHETO JIEKTPOCHA0XKEHHS IPEANPUATUS, ABNSIOLIUMCS
coctaBHOH yacThio TD0.

B cBoeM cocraBe paboTa MO CX€ME BHELIHEr0 3NEKTPOCHAOKEHHS OKHA UMETh:

1.1. [loscHUTENBbHYIO 3aIIUCKY, COAEPXKAlllYIO:

GanaHc EKTPHYECKAX Harpy30K MOIIHOCTEH HCTOYHHKOB 3JIeKTpOocHA0XeHHs pafioHa;

000CHOBaHHE HCTOYHHKA 3/IEKTPOCHAOKEHHUS pacCMaTPUBAaEMOro NIPEIPUATHS;

obocHOBaHME IapaMeTPOB U KONMIECTBa NMHKH (1ieneil) anexTponepenayn;
000CHOBaHNE KOJIMYECTBA H MOLIHOCTH NIOHM3HTENbHBIX MOACTAHLHUH;

ocoboe  ycmoBue (peXHM OJIEKTPONOTPEOJICHHs, OYEPeHOCTh CTPOUTENbCTBA
HT.H);

OCHOBHBIE TONIOXEHHS M0 CBA3H, MEXaHM3AlMH, OpraHH3auuH, oOCTyKHBaHUA
YCTpPOMCTB 3NEKTPOCHa0XEeHU.

I.2. I'paduyeckyro yacTe (I1aH CXEMBI), CXEMBblI 3JIEKTPOCHAOXEHHS M pacyeTHble
CXEMBI.

1.3. PacyeTnsl cMeTHOH CTOMMOCTH OOBEKTOB 3NeKTpocHabXeHUs H obOCIyXHBaHHUS C
BbIIEIEHHEM (NpH HeOOXOMMMOCTH) JOJIEBOTO YYacTHs 3aMHTEPECOBaHHBIX MHHUCTEPCTB.
Bonpocs!  BHEIIHEro 3NE€KTPOCHAOXEHHs, KaK TMpaBUJIO, pELIAOTCS  HHCTHTYTOM
DHeproceTbNPOEKT 110 3a/laHHI0 TEXHONOTHYECKUX MHCTUTYTOB, OCYIIECTBIISIOINX KOHTPOMNb
3a IPaBUIILHOCTE PEILEHHH.

3aganye Ha BBINOJHEHHE CXEMbl BHELIHETO JEKTPOCHAOXKEHHUS COAECPIKUT: JaHHBIE IO
JJIEKTPOHArpy3kaM ¢ pa3OMBKOH 10 ToOAaM, KaTerOpHAM, IO CTENEHH HaNeXHOCTH
INEKTPOCHAOKEHUS, YKa3aHMSMM MECTONONOXEHHWS TNPEeANpHUsTHS Ha TNpHIaracMoM
CXEMaTHYECKOM ILIaHE.

AHaM3MpPYyd TEXHUUYECKHE PEIeHHs IO CXeME BHEIHEro 3NEeKTPOCHA0XEHus, CleayeT
obpaiiaTh BHUMaHHE Ha NPaBUJIBHOCTh TEXHHYECKUX PEIUCHHH, OCOOCHHO Ha OIpeiesieHHE
KanuTalnbHBIX 3aTpar. [lpy omnpeneneHHH KanUTalbHBIX 3aTpaT YYUTBHIBAETCS, YTO
CTPOMTENBLCTBO JIMHHUH 3MeKTponepenayy (HE3aBUCHMO OT HANpPSDKEHHH), NPOKIaAbIBAEMbIX
Ha TEPPUTOPHM MNpEANPHUATHH AN NONKIIOYEHHUS 3JEKTPONOACTAHUMH TNpeanpHATHIA,
0OBEeKTOB CBS3M M JApyrux mnorpeOuTeneit Kk paifOHHBIM 3JE€KTPONOACTAHUHMIM H
MarucTpajibHbIM JIMHHUSAM 3JIEKTPONIEepe/ladyt, a TakkKe CTPOUTENBCTBO INEKTPONOACTAHLIHI

Npu OTACJHBHBIX IMNPEANPHATHUAX H KOM6HHaTaX, OCYHIECTBJIACTCA 3a CYET KalHTallbHBIX
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BIOXKEHMH  COOTBETCTBYIOIMX OTpacielf, K KOTODBIM OTHOcaTcs  noTpebntenn
3JIEKTPOIHEPTHH.

JloneBoe  yuyacTHE€  NpPHHMMAETCs  MPONMOPUMOHANBHO  IEKTpOHArpyskaM M
COIJIaCOBBIBAETCS C 3aMHTEPECOBAaHHBIMU MUHHCTEPCTBAMH.

II. CucTeMy s11eKTpOCHAG)eH!S [PEANPHATUS, KOTOPas OCYLUECTBISET paclpesiesieHne
u npeobpa3oBaHKe EKTPOIHEPTUH ISt HOTpeGuTENIeH, ABISAETCS YaCThIO TEXHOJIOTHYECKOTO
npouecca, OpraHUYecKH CBs3aga M NoAunHeHa eMy. OGCny)XHBaHHE 3TOH 4acTH CHCTEMBI,
KaK NpaBHJIO, OCYILIECTBIAETCS 3NEKTPOTEXHUYECKHM TEPCOHANOM NpeanpusThs. | paHuneit
paszienia 3MeKTpOCeTeH SHEProcUCTEMbl U NPEANPUATUS ABIAIOTCS, KaK NpaBuio, JIHHEHHBIE
pa3sbeMHHUTEIH, THTAOLIHUE NOACTaHLHH.

OcHoBHbIE TPeOOBaHHS K CHCTEME dIEKPOCHAGXKEHNU !

obecrieueHne MNoTpebUTeNned MNpPeRNMPHATHS 3JEKpOIHEpPrHed COOTBETCTBYIOULIETO
KavecTBa H ¢ TpebyeMoii CTENeHbI0 HaIeXKHOCTH;

HUCKIIFOUCHHE CHHMXXCHHSA Ka4dyeCcTBa 3JIEKTPO3HEPTrHHU B SHEProCHCTEME CBEPX
pomyctuMoro I'OCT, oT mpuMeHeHHA B HNPOEKTax 3EKTPOIPHBONOB € THPHCTOPHBIMH
npeobpa3oBaTesisiMu;

rHOKOCTh CXEMBI, BO3MOXHOCTb CTPOMTENBCTBA MO OUYEPEAAM, YHET MEPCHEKTHBEI
pa3sBHTHSA (paclUMpEeHHs) U yOoOCTBO IKCIAyaTalluH;

3KOHOMHYHOCTb.

OcHoBHas ocoGeHHOCTh pa3pabOTKH CHCTEMBI 3JIeKTpocHabxeHHs Ha craauu 1200
3aKJTIIOYAETCH B TOM, YTO PEIIEHHE CIOXXHOTO KOMIIJIEKCa TEXHHYECKHX M IKOHOMHYECKHX
BOIIPOCOB OCYILECTBJISIETCS Ha 6aze MUHUMAIBHO HEOOX0AUMO# HHGOpPMALUH OT TEXHOJIOTOB
o6 anexTponpueMHMKaX (MCKIIOYEHHE COCTABNISIOT IUAXTHBIE TOPHOMEXaHH4ECKHE
YCTaHOBKH) H C y4E€TOM BO3MOXHOCTH M HEOOXOIMMOCTH TEXHHYECKOH NpoOpabOTKH NHIUB
IJIaBHBIX BOIIPOCOB, ONpPEIEsIOLINX ¢ HOCTATOYHO BBICOKOH CTENEHBIO TOYHOCTH TEXHHKO-
9KOHOMHYECKHE MoKa3aTe OyAyIero npeanpuaTHs.

Pa6oTa BBINONHSIETCS B CHEAYIOLIE OCTIEN0BATETBHOCTH:

DnexTpUYecKHe Harpy3kd ¥ HeoOXOIUMEIE CBeleHHS O HamnpsKeHHUM U poje TOoKa
INEKTPONIPUEMHHKOB MPHHHUMAlOTCA, KaK MNpaBuWio, 1O IIpoeKTaM-aHajoraM. B ciyuae
OTCYTCTBHSl aHAJIOI'OB, HanpHMEpP, JJS MIAXTHBIX TOPHOMEXAHHYECKHX YCTaHOBOK H T.II.,
OIpeJIeNieHNe SNEKTPUYECKUX Harpy3oK BBIIOJHAETCHS MeToloM koagduuueHta crnpoca
YIENbHBIX IOKA3aTENEH.

Ynenpbhble Tmoka3aTenu INPHHUMAIOTCS MO NPOEKTaM-aHAIOraM, COCTABIAIOTCA M

KOPPEKTHPYIOTCS MO OTYECTHHIM J@HHBIM aHaJIOTHYHBIX NPENNpUITUHH.
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ToxoBoit pacxol 3MEKTPOIHEPrHH OMpeNeNseTCs M0 pacyeTHbIM JJIEKTPUUECKUM
Harpy3kam W YHCJYy 4acOB HMCHOJIb30BaHUS OTAENBHO IO TEXHOIOIHYECKHM MpoleccaM H B
LIeJIOM TIO MIPEANPUATHIO.

Yucno yacoB HCMONB30BaHHUS ONpPENENAETCS, UCXOAd M3 3aJaHHOTO pexkuMa paboThl
060pyIOBaHHSA WM M0 JAHHBIM aHAJIOTOB.

B mpouecce ompeneneHus 3NEKTPHYCCKHX HArpy3oK H3y4daeTCsl TEXHOJOTHYECKHH
Ipolecc C HENb0 BBUIBICHHUS OTACIBHBIX MOANPOLECCOB, WM 3JICKTPONPUEMHHKOB,
COIYTCTBYIOIIMX IIpOLlecCy, KOTOPBIE MOTYT HCIONB30BATHCA A DJIEKTPOHArpy3kH B
9HEProcucTeMe, a TakKe NpeanpusITHS.

Tlpu sTOM paccMarpHBaeTcsi COBMECTHO € TEXHOJIOTaMH LeNecoo6pa3sHOCTS:

MOJIHOTO  OTKJIIOUEHHs 1NOTpeQuTeNell OJNeKTPO3HEPrMM B Yachl MaKCHMyMa
37EKTPOHATrpy3KH;

YaCTHYHOTO OTKJIFOYEHUs NMOTpeGHTENel B Yackl MAKCHMYMa 3J1€KTPOHATPY3KH;

33 CyeT H3MeHeHHs rpaduka paboThl, HCIONB30BaHHA HMEIOMINXCS WIM BHOBB
NpelycMaTpUBaeMbIX s 3TOH  LEemM  pe3epBOB  (YBENMYEHHS €MKOCTH CKJIAZIOB,
BOJOCOOPHUKOB H T.I1.).

Pacnonaras ~ cBeneHMsIMU N0  JMEKTPUYECKUM  Harpy3kam (oTmeNnbHBIX
JJICKTPONPHUEMHHKOB, I'PYII 3IEKTPOIIPHEMHHUKOB, 00BEKTOB MIIH B HEJIOM IO nnomauu(aM), (o]
KaTeropuiHOCTH MoTpebuTeNeil 1 00 MCTOUHHKE BHEUIHEro 3NEKTPOCHAOKEHHS Ha OCHOBE
reHIIaHa, IUIaHOB TOpPHBIX paboT, HamedalTcd BO3MOXKHBIE BapHaHTHl CHCTEM
3nexTpocHabXeHuUs.

HpOH3BOJIPITCH pacnpeneneHue W pacyeTr DJIEKTPHYECKHX Harpy3oK IO TIJIaBHBIM
pacnpenenutenbHbiM - noactaHmusaM  (I'PII), BeOupaeTcs KOJMYECTBO H  MOIIHOCTh
TpaHchopMaropo Ha I'PI1 u BemmonHA0TCS HeoOX0AuMBIE pacyeThl I BbIOOpa POBONOB U
Kabeneil nuHUH oanexkTponepenayd Ha HanpskeHHe 35-100 kB. Ompenenserca o6nem,
TIPOTSXKEHHOCTh M KOHCTPYKTHBHBIE pelieHHd 1o ceTaM a0 10 kB npoMmiomanky.

I[J'[il KaXXoro ysja nUTaHusg OLUCHHUBACTCA OTHOLICHHE MOLIHOCTH JJIEKTPONPHBOIOB €
THPHCTOPHBIMH BEHTHIBHBIMH IpeoOpazoBaTenaMu (CKAINOBbIE U KIIETEBbIC NOABEMBI U T.II.)
K MOIIHOCTH KOPOTKOrO 3aMBIKaHHS Ha INHHAX MHTAIOIEro ceTeBoro HanpspkeHusd. Ecim ato
orHomeHHe Gosee 0,03, To HEOOXOAMMO BHIIOJNHEHHE pacyeToB H pa3paboTka MpoekTa
CrelHanbHbIX GHIBTPO-KOMIEHCHPYIOLUMX YCTPOMCTB.

Hcxona n3 ofbema oOCnyKMBaHHA  3MeKpoceTel, OIpenenseMoro  cxemoit

BHCKTPOCHas)KCHHﬂ, no aHauory HJIH JICﬁCTB}’}Ol.LIHM HOpMaTHBaM ONpeACHAeTCa LITaT
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06CTyXHBAIOLIETO IEPCOHANIA, HAMEYAEeTCs CTPYKTYpa, OPraHW3alus TPyaa, COCTaB 31aHui U
COOpYyXeHHH 11 06CIyKUBaHHA 3NEKTpOCeTEH.

OcyuiecTBngeTcs NoA60p NPOEKTOB- AHATOTOB, a MPH MX OTCYTCTBHH - YKPYTNHEHHBIX
moKasaresieli CTOUMOCTH.

Ha cramnu TDO  OCyMECTBASETCS TaKXe BBINOIHEHHE TEXHHKO-3KOHOMHYECKOTo
CpaBHEHHs BAapHAHTOB CHCTEM 3JIEKTPOCHA0XEHHS 10 KPHTEPHAM MNpHBEIEHHBIX 3aTpar,
HaWIy4IIMX TEXHUYECKHX IOKas3aTelelf, yueTa mepcrneKkTHBEl Pa3BHTUS NPEATIPUATHS, YYETA
TEXHUYECKOTO [Mporpecca B pPa3BUTHH  JnekTpocHabxkenus - Beibop  Haubonee
11e71eco00pa3HOro U3 pacCMOTPEHHBIX BAPHAHTOB.

3aBepwaeTcs  paloTa  CONOCTABJIEHHEM  OCHOBHBIX  TEXHHKO-3KOHOMHYECKHX
TOKa3aTeJiell  3JIeKTPOXO3aiCTBA, BKJIOYAIOIIMX JaHHblE CYMMapHOIl yCTaHOBJIEHHOM
MOIIHOCTH 3JIEKTPOIIPHEMHHUKOB, TOMYYacOBOTO MaKCHMyMa Harpysku, Ko3hp¢HIHeHTa
crpoca, 31eKTPOBOOPYKEHHOCTH TpyAa. DTH JaHHBIE CONIOCTABNAIOTCS C JaHHBIMU aHATIOTOB,
aHAIM3UPYIOTCS M NOMELIAIOTCA B Hawale KpaTKoli NOSCHHTENbHOM 3amucku. B 3anucke B
TabnuyHO# GopMe NpUBOAATCS JaHHBIE [0 IJJEKTPOHArpy3kam H TONOBOMY pacxomy
3JIEKTPOIHEPIMH MO OCHOBHBIM TEXHOJIOTMYECKMM IlexaM, obluue mo oOuiexoMOHHAaTCKUM
O0BEKTaM M CyMMapHble 3HaueHHs II0 MpPENNPHSTHIO. YKa3bIBaeTCA IPOLEHTHOE
COOTHOLIEHHe B 3nekTpoHarpyske motpebureneil I u Il xareropmit mo 6ecnepeGoiiHocTu
MUTaHUA U JaeTca UX o6ocHOBaHUe. J[s KPYNMHBIX H CHOXHEBIX MPEANpPUATUHH BHIMOJIHAECTCS
cXeMa 3JIEKTPOCHAOXeHHs, IUIAHOBOE IOJOKEHHE TPACC OCHOBHBIX CETEl HAHOCHUTCHA Ha
reHniad. B 3amdcke NPUBOAMTCS KpPATKOE OIMMCAHME BOMPOCOB 3JIEKTpPOCHaOKeHHS,
06GOCHOBaHHME HANPSDKEHHs pacllpele/UTENBHbIX CETeH, MapaMeTpoB U KOJIMYECTBa JIMHHI K
06BEKTaM MPEANpPUSTHS, OCHOBHOTO 3JIEKTPOOOOPYAOBAaHMS, pPELIEHHH [0 OpraHU3aLUH

Tpyna, npobneM, o koTopsiM Heobxoaumo nposeaecare HHU n OK pa6or.

5.2.1.4. TloaroToBka u BbIAaYya HCXOXHBIX JAHHBIX IS IPOEKTHPOBAHUS

Tlocne okoHYaHHs OpPOPAGOTKH TEXHHYECKHMX BONPOCOB, IMOArOTABIUBAIOTCA M
BBLIAIOTCSA CMEXXHBIM OTHAENAM 3a0aHus CO CJICAYIOIMMH JaHHBIMH:

SBOYHBIH 1ITaT M CIPYKTYpa 3JIeKTPOXO3sHCTBAa, MaKCHMANbHas JNeKTpHuecKas
Harpy3ka M TOJOBOH pacxoJi METPO3HEPrHH B LENOM IO NpPENNpPUATHIO H OTAENBHO MO

TEXHOJIOTMYECKHM NNPOLECCaM;
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rabapuThl [J1aBHbIX COOPYXXEHHH M OTHENBHO CTOALUMX MOACTAHIHMH, 0OBHEKTOB 3]aHHK#
W  coopyxeHuil I OOCHYXHBAaHMS  dNeKpoceTeil, TpacChl OCHOBHBIX  JIMHHH
JfIeKTponepeayH, repedeHb CIEIMAIlHH U MEXaHH3MOB;

KalluTajlbHble 3aTpaThl WM O6heMbl paboT AJIs ONpeneseHHs KaNHTAIbHBIX 3aTpaTr
(B 3aBUCHMOCTH OT CTPYKTYpbl OTAEINOB);

rabapuThl Kamep JIEKTPONOMELUEHHI, NpopaboTKy BONPOCOB O Leaecoo6pa3sHOCTH
HCIOJ1b30BaHUA TEXHONIOTMYECKOT0 Ipoliecca AN BHIpABHUBAaHHA rpadka JIeKTPOHArpy3KH;

JaHHble (MO aHamory) il oObeMa pEMOHTOB 00OpYHOBaHMSA 3JieKTpoceTell H

TpaHcGOPMaTOPHO-MACASHOTO XO3AHCTBA.

5.2.2. TlpoexkT (pabouuii mpoeKT)

5.2.2.1. UcxonHble NaHHBIC AT NPOEKTHPOBAHHS

JIns BBIMONHEHUS 3NEKTPOCHAOXKEHUS IPERNPUATHS HEOOXOAUMBI CleIyIOIHe TaHHBIE:

YTBEpXKICHHAasA CX€Ma BHELLIHETO 3J1€KTpOCHa6)KCHPl}l NpCANnpUATHSL,

TEXHUYECKHE YCNOBUS SHEPrOCUCTEMBI;

Yachl NPOXOXKIAEHUA CYTOYHOT'O 3HMHETIO H JIETHErO MaKCUMYMa B SJHEProCUCTEME;

3aJlaHUs TEXHOJIOTOB IO YCTAHOBJICHHBIM d)OpMaM, CoACpXKalue Cneayromue OCHOBHEIC
CBEeJICHHS: XapaKTepPUCTHKY JJIEKTPONIPHUEMHHKOB, peXuM UX paboTel, 3arpysky,
OpPOM3BOAUTENBHOCTE ¥ PEXHM pabOTh! pyJAHHKA, a TAKXKE 0YEPENIHOCTh BBOJA OOHEKTOB;

FEHepaJIbH})Iﬁ TU1aH NPpEANPUATUA U FTCHEPAIBHBIC IJIAHBI OTACIBHBIX IIOLIAL0K,

TIJTaHBI TOA3EMHBIX BEIPabOTOK;

CBEICHHA MO 31eKTP0ooOOPYAOBAHHUIO 30aHUH H COOPYXKEeHUH (INEeKTPHUECKUe HArpy3KH,
KOJIMYECTBO M TOKH MHUTAIOIMX JHHKH). PakTopbl, BIMSIOUIME HAa BHIOOD CHCTEMBI

3H€KTpOCH36)KCHHﬂ.

5.2.2.2. BriGOp CHCTEMBI 3EKTPOCHAOXKEHHS

1. DnexTpUuecKHe HArpy3KH ONpENeNsoTcs MeToaamu ko3hdUIHeHTa HCITONb30BaHUS

i o3¢ duierTa crpoca (IpH OTCYTCTBUH 3HaYeHHH k03¢ GUIHEHTOB HCIOIB30BaAHHS).
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Tlony4eHHble 3HaYEHHs DNEKTPOHArpy30K ClEAYeT NMPOBEPATH, CONOCTABMIAA MX € JAHHBIMH,
MOJyYeHHBIMH TpH ONpPEACNCHHH APYTMMH METOJAaMH : MO YAENBbHEIM  pacxojaM
3NIEKTPOIHEPrHH, PaKTHYECKHM 31€KTPOHArpy3KaM aHalOTHYHBIX OOBEKTOB.

PaccmarpuBaioTest rpaduki POXOXKJIEHHS MakCHUMyMa B SHEPTOCHCTEME M PeXHM
paboTel moTpeGuTeNeil 3MEeKTPO’HEPTHH MPEANPHATHS M YCTaHABIMBAIOTCS COBMECTHO €
TEXHOJIOraMH, TeX M3 HHX, KOTOpblE MOTYT He paboTaTh NOJHOCTHIO HJIM YaCTHYHO B YaChi
MaKCHMYMa B SHEProCHCTEME.

2. OnpegenseTcss pacxol 5ICKTPO3IHEPIUH OTACIBLHO 0 TEXHOJIOMMYECKHM Hpoleccam
U B leJoM 1o npeanpustuio. [onyyeHHble 3Ha4eHHs COMOCTABAIOTCSA ¢ AaHHBIMM TDO n
¢aKTHYeCKMMH JaHHBIMH aHATOIHYHBIX 00BEKTOB.

3. YTouHseTcs ~ MECTONOJIOKEHME  TJIABHBIX  TOHM3HTENBHBIX  MOACTAHLMIA,
PYKOBOACTBYSCH YKa3aHWAMU npH paccMoTperuu TI0.

4. YTouHs0TCS KaTeropHu 3JIEKTPONPHEMHHKOB no 6ecniepebGoitHOCTH
3NeKTpOCcCHabXEHH.

5. Boibupaertcs BapHaHT CHCTEMBI 3MeKTPOCHa0XKEHHS (pacnpenenenue
9NEKTPOIHEPrHH)  OTHAENbHBIX 00bekTOB (mnowamok). Pacmonaras gaHHeIMH MO
3NMEKTpOHArpy3KaM, HaNpsHKEHHI0 M KaTErOpMiHOCTH 3JIEKTPONPHEMHHKOB, a TaKXe
MECTOMOJIOKEHHEM HCTOYHHKOB INHTAaHHA, HAa OCHOBE TPeHNJaHAa HaMEYaloTCs CXeMbl
BapUaHTOB pacrpeneneHus o/nekTpodHepruu. Ilpm 3ToM, Hapsaxy ¢ TpaaMIMOHHBIMH
PEIICHUAMH pacHpeleNeHns SIEeKTPOIHEpPruH IpH HampsbkeHuu 6 kB, pexoMennyercs
paccMaTpuBaTh OJHOCTYNEH4YAaThle, MAarucTpalbHble W pajdajbHble cXxeMbl c Oonee
SKOHOMHYHBIM HanpsbkeHHeM 10 xB. Pexomennyerca paccmarpuBaTh CXEMbI Ha HalpshKeHHE
6-10 kB (mpenMylecTBEHHO OJHOCTYNEHYATHIE, MaruCTpaJibHble WM paauanbHele (1o
obocHoBanHio). Tax, HanpuMep, coBmernath norpedutensckue PIT - 6-10 xB ¢ PY 6-10 xB
IMaBHBIX NMOAcTaHIMHA. Pacnpenenende snekTpo3Hepruyu K snekTponpueMHukam no 1000 B
paccMarpHBaTh npu Hanpshkenuu 0,66 u 0,38 kB.

[Tpon3BomuTCS CHCTEMATH3ALKS U MOACUET INEKTPUUECKHX HArpy30K MO MOJACTaHLMAM,
BbIOMpAETCs KOJIMYECTBO H MOIIHOCTH TPaHC(HOpPMATOPOB M KOMIEHCHPYIOIIMX YCTPOMCTB,
BBINOJIHAIOTCA HEOOXOAMUMBIE pacyeThl NO BLHIOOPY CeueHMss MPOBOZOB M Kabenel nuHUM

3JIEKTpOonepenad.
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5.2.2.3. PacnpeneneHue 3MeKTpO3HEPIHH B NOA3EMHBIX BRIpabOTKaxX

Onpenensiorcss  MEKTPUYECKHE HATPYy3KH, TOJOBOH pacxXox  3NMEeKTPO3HEpPruH,
KaTeropuy 3/1€KPONIPHEMHHKOB.

[Tony4yeHHble 3HaYeHMs AaHAJM3UPYIOTCA, COMOCTaBAsAlOTCA ¢ fAaHHBIMH 120,
BBIABJIAETCA BO3MOXKHOCTh HCIIOJIB30BAHUS YaCTH 3JIEKTPONPHEMHUKOB Ul BBIpAaBHHBAHUS
rpagyka D3NEKTPOHArpy3kH B 4Yachl MakcuMymMa B JHeprocucreme. Bribupaercs
MECTOMOJNIOXKEHHe  LEHTPANbHOM  TOA3EMHOH  MOACTAaHUMH, HCXOAS M3 LEHTpa
9JIEKTPOHArpy30K, 1enecooOpa3HOCTH ee OGNOKMPOBKM € HACOCHOH INaBHOTO BOAOOTIIMBA,
OYepeTHOCTH BBOJIa TOPH3OHTOB.

PexoMeHayeTcs paccMaTpHBaTh [OHTaHME HACOCHBIX TIJIaBHOrO BONOOTJIMBA C
eAuHUYHOM MoHOocThI0 HacocoB 1000-3000 kBT, a Takxe ¢ anekTpoHarpy3koii 6onee 2000
KBT HenocpeacTBeHHO OT ITIaBHOW NOACTAHIHAH.

BeiGupaeTcs BapnaHT cXeMBl paclpeneNeHns 3MeKTpodHepruu. Pacnonaras naHHbIMH
N0  JJMEeKTPOHArpy3kaM, BBUICHHB Ha  3aBOJAaX-H3rOTOBUTENAX  TEXHOJIOTHYECKOTO
000pYyNOBaHHSA BO3MOXHOCTh MOCTABKH €r0 KOMIUIEKTHO C 3JIeKTpoo6opyaoBaHHEM Ha Gonee
BBICOKOe Hampsikenue, Hanpumep 0,66 kB, Ha OCHOBe MNIaHOB MOJ3EMHBIX BbLIPabOTOK,
HAMEYAlOTCH CXEMbl BapHAHTOB paclpeneNieHns aMeKTposHeprun. [Ipu 3ToM pekoMeHayeTcs
paccMaTpHBaTh pacripeieieHue 3eKTPO3HEePrHy npu HanpsxkeHud 10 kB npeuMyinecTBeHHO
[0 MaruCTPAJILHBIM CXEMaM.

IpousBomuTcst cucTeMaTH3aUMs M TOACYET 3JEKTPOHArpy30K MO MOACTAHLMAM,
BBIOMpAETCS KOJIMYECTBO M MOIUMHOCTH TpPaHCGOPMATOPOB W BBHINOJNHAIOTCS  TaKXKe
HeoGX0AUMbIE pacHeThl 10 BBIOOpY ceyeHHs kabens.

Pelnaercs KOHCTPYKTMBHOE BBINOJHEHHE JnekTpocereit. Ha ocHoBaHMM pelueHuii mo
3NEKTPOCHAOKEHHUIO NPEANPUATHIA H PacTpelleNeHUIO INEKTPOIHEPTHH B MOJ3EMHbBIX
BhIpAa0OTKAX M HAa OPOMBIIUIEHHBIX [UIOLIA/IKAX COCTABISETCS MNPHHIMIHAIbHAS CXeMa
3NEKTPOCHAOXeHusT NPENpPUATHs, Ha KOTOpoH ykaspiBaeTcs OOBEM TeleMEXaHH3aLUH

NOJACTAHLIHH.
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5.3. DnexTpoobopynosaHue

53.1. 3H€KTPOHpHBOI{BI KOHBeﬁCpHLIX NOABEMHHUKOB B HAKJIIOHHBIX CTBOJIAX,
CKHITOBBIX U KJIETEBbIX NOJbEMHHUKOB B BEPTHUKAJIBHBIX CTBOJIAX, MNOA3EMHBIX L[p06PleHbIX

YCTaHOBOK H MOHOPENBCOBBIX 10pOr

Jli1s IpoeKTHPOBaHMS 9THX IPHBOIOB HEOOXOINMB! CIIEAYIOINME HCXONHbIE NaHHBIE:

3a7laHie TEXHOJIOIMYECKOTo OTJeNa Ha [IPOeKTHPOBaHUs 3JIEKTPONPHUBONOB, arperaTos
(BeZOMOCTB JIEKTPOOOOPYAOBAHHUSA H TIIAHEI €r0 PAclONOKEHHT);

TEXHHUYECKasg JOKYMCHTaLHUA 3nexrpoo6opynoaanm H KOMIIJIECKTHBIX yCTpoﬁCTB
ynpaBJICHHUA 3aB0OJA-IIOCTAaBIIMKA TEXHOJIOTHYECKHX arperaToB;

NIPOMEKYTOUHBIE TEXHOJOTHYECKHE, CTPOUTEIIbHBIE (TOpHBIE) M CaHTEXHHYecKkue
4epTexkKH.

I[J'Iii NPOCKTHPOBAHHUA 3JJICKTPONIPHBOAOB KJIICTCBbIX INOABCMHBIX YCTaHOBOK, KpOMC
BBILIE YKa3aHHbBIX HCXOIHBIX NAHHBIX, HCO6X0).II/IMO 3adaHHC TCXHOJIOTHYECKOro otacja - B
BHOE YEpTEXa paspesa [0 OTBaly W HaAQUWAXTHOMY 3/aHWIO WM OallleHHOMY KOMpy ¢
yKasaHHEM OTMETOK [IPHEMHBIX IUIOMAJOK M TOPH30HTOB, Ha KOTOpbIX Oyner
OCTaHaBIMBaThCA KieTh. OCHOBHBIMHU (baKTOpaMH, BJIMAKOILIMMH Ha IPHHATHC TEXHHUYCCKHX
pCI.HCHHf;I, ABJIAKOTCA:

KOMIIJICKTHOCTb IIOCTaBKH 3nempoo6opynoaanm 3aBOJaMH-U3roTOBUTCIISAMHA
TEXHOJIOTHYECKOTO 000pyIOBaHHUS;

YCIOBHS OKpYyXatolie cpebl;

HOMEHK/IaTypa 3/1eKTpooOOopyloBaHUs, anmnaparypbl YNpPaBICHHsS H MaTepHaloB,
BBIITYCKaCMBIX OTEUYCCTBEHHOH TNPOMBIIIJIEHHOCTBIO;

CTeNeHb HHIYCTPHAIU3AINH 3NeKTPOMOHTaXHEIX paboT;

MECTOTIONOKEHHE NIEKTPONOMEIIEHHIA;

TIPaBHJILHOCTH TPaCCUPOBKH KaGelbHBIX MOTOKOB ¥ NIMHOIIPOBO/IOB.

l'lpocxmpoaaﬂﬂe JICKTPOINIPHBOIa HAYHHACTCA C BBUICHCHHS TEXHOJIIOTHYECKUX
TpeGOBaHHI K HEMY CO CTOPOHBI MexaHH3Ma (HEOGXOOMMEIX MOIIHOCTeH Ha Baiy,
HOMHHAIBHOM CKOPOCTH H TIPENe/ioB ee peryliMpoBaHHS, MYCKOBOTO MOMEHTa U Jp.).
OnpeienuB TUI NPUBOJA, pa3pabaThiBAIOT CXeMBbI YIIPABIEHUS [JIABHBIM H BCIIOMOTATeIbHBIM

APHBOJIAMH.
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B cOOTBETCTBHM € 3TMMH CXE€MaMH COCTaBISAIOTCS 3aJaHHs 3aBONY-H3rOTOBUTENIO Ha
KOMIUIEKTbl YCTPOHCTBA YNpaBJCHHS IMPHBOAAMH (WIMTHI CTAaHLUMHA ynpaBneHus, mxadsl U
MYNbTH YIIPABICHUSA).

PaspabatbiBatoTcs uepTexu KOMIIOHOBKH 31€KTpooOOpYIOBaHMA U pa3BOIKH Kaberneii,
COCTaBJISETCS MOACHUTENIbHAS 3alHCKa.

18 KOHBeliepoB ¢ aCHMHXPOHHBIMHM [ABUraTeNiiMH ¢ ()a30BBIM POTOPOM MOIIHOCTH
160 kBT u Bpllle B KayecTBe IyCKOPETYJIUpYIOIIEro YCTPOHCTBA PEKOMEHAYIOTCS K
NPUMEHEHHUIO 3KOHOMUYHBIE H 3 (EKTUBHBIE KOMILIEKTHBIE THPHCTOPHBIE YCTPOHCTBA CEPUM
YIOT® u BT, wsrorosnmsaeMbie TaNNMHCKAM DREKTPOTEXHMUYCCKHM 3aBONAM. OTH
ycTpoiicTBa 00ecnevrBaloT IIABHOCTh W IJIMTENLHOCTh MyCKa KOHBeHepa M NPUTOAHBI JUIs
NPOBEACHHS PEMOHTHBIX pabOT Ha MOHTAXHBIX CKOPOCTSX, YTO IO3BOJSAET HCKIOYHTH
MHUKPOIIPUBOI.

[Ipu paboueM NPOEKTHPOBAHUM CKHUIIOBBIX M KJETEBBIX NOXBEMHEIX YCTAaHOBOK,
MIPUMEHHTENBHO K IMOCTaBJIIEMBbIM KOMIUIEKTHBIM YCTpOMCTBAM YIpaBlieHHs, COCTaBIAeTCs
NPUHUMNHATBHAS CXeMa [JaBHOTO M BCIOMOTATENbHBIX IMPUBOAOB MOABEMHBIX MAIIMH.
Pa3zpabarpiBatoTcs 4yepTexH KOMIIOHOBKM 31€KTpooOOpyZOBaHMS M pa3BoOAKH Kabeneid,
COCTaBIISETCS MOSCHUTELHAS 3alTUCKa.

[pn pabouem NpoeKTHPOBAHUH CKUIOBBIX U KJIE€TEBbIX NOABEMHBIX YCTAHOBOK JOKHO
6bITh MpoOBeAEHO NpeABapUTENIPHOE COIJIaCOBaHHE C MAUIMHOCTPOUTENBHBIM 3aBOJIOM U
3aBOIAMH-H3TOTOBHTENSIMH 3JIEKTPOOOOPYIOBaHHSA M KOMIUIEKTHBIX YCTPOHCTB YIIpPaBIEHHS.
CornacoBaHHIO MOJUIEKAT TEXHHYECKHE YCJIOBUA HA 3NEKTPOABHTATENb IJ1aBHOTO MIPUBOJA H
npeobpasoBaresib K HEMY, a Takke TeXHHUYECKOe 3aJaHHe Ha pa3pabOTKy M H3rOTOBJIEHHE
KOMIUIEKTHBIX YCTPOHCTB yNpaB/ieHHS.

Jpobuiiku mom3eMHBIX APOOHIIBHBIX YCTAHOBOK, LUEKOBBIE M KOHYCHBIE, MOCTABIAIOTCS
3aBO/IaMH-H3rOTOBUTENSAMH ¢ HAOOPOM 3JNIEKTPOOOOPYNOBaHHS M KOMIUIEKTHBIX YCTPONCTB B
HOpPMAaNnbHOM OOILUENPOMBILUIEHHOM HcHONHEeHHH. B cootBerctBuH ¢ TpeboBanuamu EIIb
NpH pa3paboTKe pyAHBIX, HEPYAHBIX U PACCHINHBIX MECTOPOXAEHHH MOJ3EMHBIM CrIOCO60M”
3TH KOMILJIEKTHBIE YCTPOUCTBA JOJDKHBI TIOCTABIATHCS B PYAHHYHOM HCIIOJTHEHHUH.

HAns ynpaBieHHs WMAXTHBIMM TPY30-TIOACKMMH MOABECHBIMH MOHODEJILCOBBIMH H
MOHOKaHaTHBIMH  JIoOporaMHM  CleAyeT  NpUMEHATh  anmaparypy Ttuma  YMJQ
JIHEnponeTpoBCKOro 3aBoja MaxTHOH aBTOMATHKH.

Ilpp  paboueM  npPOEKTHMPOBAaHMM  MPHBOAOB C  KOMIUJIEKTHOH  IOCTaBKOMH
IeKTpooOOPYIOBAaHHS M YCTPOWCTB YIPABIEHHUS MPUMEHMTENBHO K IIOCTaBJIAEMBIM

KOMIINIEKTHBLIM YCTpOﬁCTBaM ynpasJICHHS  COCTaBIAKOTCA  NPUHIIMNHAIBHBIE  CXEMBI,
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pa3palbaThIBalOTCA YepTEKM KOMIIOHOBKH 3JIEKTpoOOOpYHOBaHHA M pPa3BOAKH Kabenei,

COCTaBJIACTCH IOACHUTEIbHAA 3alMUCKa.

5.3.2. DnexTponpHBOA BEHTUISTOPHBIX YCTAHOBOK ITIABHOTO

NPOBETPHBAHHS PyJHUKA

JInsi  MpOeKTHPOBAaHHS 3JEKTPONPHUBOJIOB BEHTUISTOPHBIX YCTaHOBOK [JIaBHOTO
MpOBETPHBAHHUS HEOOXOMUMBI ClIEIYIOLIHE HCXOIHbIE JAHHbIE:

3a/laHHe TEXHOJIOTHYECKOro OTZeNa Ha MIPOSKTHPOBAHUE 3JIEKTPONPHBOJIOB arperaros
(BeZIOMOCTD 371€KTPO0OOPYJOBaHHUA H IIJ1aHbI €T0 PACIOJIOKEHHUS);

TeXHHYecKass JOKYMEHTalli 3JIEKTpooOOpYNOBaHHA U KOMIUIEKTHBIX YCTpOHCTB
YIpaBJICHUSA 3aBOAA-TIOCTABIIMKA BEHTUIIATOPHBIX arperaTtos;

TIPOMEXXYTOUYHBIE TEXHOJIOTHYECKHME, CTPOUTEIIbHBIE H CAHTCXHUYECKHE YEPTEXKH.

OCHOBHBIMH (baKTOpaMH, BIINAKIIUMH Ha HpPIHSlTHE TEXHUYECCKHX peIHCHP[ﬁ SABJIIKOTCS .

KOMIUICKTHOCTD MOCTAaBKH 3neKTp0060pyJIOBaHPI$l 3aBOJAMHU-H3TOTOBUTEIIMU
TEXHOJIOrH4eCKoro 060py10BaHHS;

YCJIOBHS OKPY KatoLie# Cpesibl,

CTCIICHb aBTOMATH3alllH BeHTHJ'lﬂTOpHOﬁ YCTaHOBKH,

HOMEHKJIaTypa 37eKTpooOOpyaNOBaHHUs, amnnaparypbl YNpaBl€HHs H MaTepualos,
BBIITYCKa€MBbIX OTEYECTBEHHOM NPOMBIUUIEHHOCTBIO,

CTCIICHb HHAYCTPHAIM3ANWH JIEKTPOMOHTAXHBIX pa60'r;

MECTONONIOXCHHEC 3nex’rponomeu1eﬂuﬁ;

NpaBHJIbHOCTb TPACCHPOBKH KabeNbHBIX NMOTOKOB U IIHHOMMPOBOAOB.

Ilpu paboyeM mNpPOEKTHPOBAHMH BEHTUIATOPHBIX YCTAaHOBOK, MPHUMEHHTENBHO K
NOCTABNAEMBIM KOMIIJICKTHBIM yCTpoﬁCTBaM ynpaBJICHUA, COCTaBJIACTCA NPHHUHANHAIbHAA
cXeMa TJaBHOIO M BCIOMOTAaTEIbHBIX  NpPHUBOJOB  BEHTHJIATOPDHOrO  arperaTa.
PaspabaTbiBatoTcs uepTexu KOMIIOHOBKH 3JIEKTpOOOOpYIOBaHHS H pa3Boaxd Kabenett,

COCTaBJIAE€TCA NOSCHUTENIbHAS 3allUCKa.

5.3.3. D1eKTpONPHBO/IL KOMIIPECCOPHBIXK CTAHLIHIM

Jins npoeKTHpOBaHUS SIeKTPONPHBOIOB KOMIIPECCOPHEIX CTAHNHMI BO3LyXOCcHabXeHus

PYAHHKaA HE0OXOAUMBI CeAyomHe HCXOAHBIE NaHHBIC!
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3ajlaHe  TEXHOJOTMYECKOTO OTAeNa Ha [POeKTHPOBaHHE  3NEKTPONPHBONOB
KOMIPECCOPHBIX arperaToB (BEAOMOCTb MeKTpooGOpyA0BaHHSA U TINIaHBI €70 PACTIONOKEHH);

TeXHHYECKas JOKYMEHTAlMsl 3JeKTpooOOpYNOBaHHS M KOMIUIEKTHBIX YCTpOHCTB
ynpae/eHNs 3aBOAa-TOCTaBIIMKa KOMIIPECCOPHBIX arperaTos;

NPOMEKYTOUHbIE TEXHOJIOTUYECKHE, CTPOUTENBHBIE U CRHTEXHHYECKHE YEPTEIKH.

OcHoBHbIMM  (dakTOpaMy, BIHSAIOUIMMK Ha TPHUHATHE TEXHHYECKUX pEUICHHI,
SABNSIOTCA:

KOMIUIEKTHOCTh ~ MOCTaBKH  3M1eKTPOO0OPYAOBaHHs  3aBOJaMH-H3TOTOBHTEISMH
TEXHOJOMHYECKOro 060PYAOBaHHUS H €€ MOHOTa;

YCNOBUS OKPYXAIOIIEH Cpesl;

CTeNeHb aBTOMATH3alMH KOMIIPECCOPHBIX CTaHLIMA;

HOMEHKJIaTypa 3NeKTpooOOpyNOBaHHUs, anmapaTypbl YNpaBlIeHWA M MaTepHAJIOB,
BBITYCKAeMbIX OTEUECTBEHHO NMPOMBILLIEHHOCTBIO;

CTeneHb UHAYCTPHAIM3ALMH JIEKTPOMOHTAXHBIX paboT;

MECTOIIOJIOXKEHHE BHCKTpOHOMCU.(eHHﬁ.

[Ipn pabouyeM mNpPOEKTHPOBAHMH KOMIIPECCOPHOH CTaHLUMH, UPHMEHHTENIBHO K
MOCTaBNAEMbIM KOMIUIEKTHBIM YCTPOHCTBaM YHApPAaBIEHHS, COCTABJAETCA COBMECTHO C
OT/IENIOM aBTOMATH3aLMH NPUHLIHIHATEHAS CXeMa IVIaBHOTO H BCIIOMOraTeIbHOFO MPHBOIOB
KOMIIPECCOPHOTO arperata. Pa3zpabaTblBaoTCs 4epTekH KOMIIOHOBKH 3JIeKTPooGopynOBaHus

H pa3sBOJKH kabenei, cocTaBnseTCs MOSCHUTENLHAS 3alMCKa.

5.3.4. CunoBoe 3JeKTpoo6OPYyLOBaHHE B MOA3EMHBIX BhIpaboTkax

Cunosoe a1exTpoo6OpyIOBaHHE BCTIOMOTraTeNbHBIX KaMep B KaHTAIbHBIX BIpaboTKax
MpUHAMAETCS B GONBIUMHCTBE CIYYa€R MO THIOBBIM IPOEKTaM HIJIH IPOEKTaM IOBTOPHOTO
NpUMEHEHHA, MpPH HX OTCYICTBMHM pellaeTtcsi B COOTBETCTBHMHM C YyKa3aHMsMH O
NPOCKTUPOBAHMIO OOILENPOMBIIITIEHHOro cuioBoro obopynosanus. Cneuuduyeckyro
0cOOEHHOCTh MMeET NPOEKTHPOBAHHE CHIIOBOIO 3J1eKTPOOOOpYAOBaHHMS TOPHBIX paboT, B
KauecTBe UCXOIHBIX JAHHBIX Ul IPOEKTHPOBAHUS KOTOPOro HCMOJB3YIOTCS:

3aJaH1s TEXHOJIOrOB C MIaHaMH FOPHBIX paboT;

pelIeHHs 10 31eKTPOCHA0KEHHIO;

KOHCYJIbTallMK C TEXHOJIOraMHM IO HM3YYeHMIO OCOOEHHOCTEH NpPHHATOH CHCTEMBI

FOPHBIX paboT.
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Pemenns mo 3nexkTpooGopydoBaHUIO OMPENENIIOTCS MOLIHOCTBIO MOTpebHTENeH,
TEXHOJIOTHEH BEIEHUs IOPHBIX paboT W BUAOM TPAaHCNOPTAa, reOMETPHYECKUMH pa3MepaMH
BbIpaboTok. [TpoexTHpoBaHKe BBINONHAETCS B CIEAYIONIEH MOCIeA0BAaTENBHOCTH:

TIPOM3BOJUTCS CHUCTEMAaTH3allUsi W TMOACYET JJIEKTPOHArpy30K MO HAaMECUEHHbHIM
pactpenenurenbHeiM nmyHkTaM a0 1000 B, mocnenHue pekoMeHAyeTcss COBMeELIATh C
pacnpeaycTpoiCTBOM YYacTKOBBIX TpaHCGOPMaTOpOB MOICTaHLMi, a OTAENbHBIE IYHKTHI
MpeXyCcMaTpHBATh JUIs IPYNI YAaJdeHHBIX NoTpebuTeneid. CocTaBISIOTCA CXEMBbI IUTAIOLHX H
pacnpenenuTenbHbIx ceTeil. [IpH 3ToM oThaeTcs NpennoYTEeHHE MaruCTPaIbHBIM CXEMaM,
COBMEIIEHNIO THTAHWS CHJIOBBHIX NOTpeOUTEenei M anekTpoocBelleHus. Hckimouenue
COCTaBJISIOT OTACIbHBIE OTBETCTBEHHEIE IOTPEOUTEINH, HalIpUMED, YYaCTKOBBIE BEHTUIISTOPHI,
HACOCHBIE U JIp., OTKJIIOYEHHE KOTOPHIX He JOMyCKaeTcs TMpH Mojadye curHana o6 aBapuu B
maxre “MuraHueM cBeta”, BHIONHSAIOTCS HEOOXOAMMBIE JIEKTPOTEXHHYECKHE pacyeTsl Mo
BHIOOpY ceueHMs kabeneil, yCTAHOBOK 3allMTHBIX annaparoB. PemaeTcs KOHCTPYKTHBHOE
BBUIOJIHEHHE MpOKJIAAKH OSJIEKTpoceTedl H  pa3MelneHue dnektpooGopynosanms. Ha
OCHOBaHMH TEXHHKO-DKOHOMHYECKOTO CpaBHEHHS BapHaHTOB, NpH HEOOXOIHMMOCTH,

BbIOHpaeTca HanGonee 3 deKTHRHOE peleHHe.

5.3.5. DnekTpryecKoe OCBEleHHE TTOA3EMHBIX BHIPabOTOK

15 TpOeKTHPOBAaHHMA 3NEKTPHYECKOTO OCBEIIEHHS B KauyeCTBE HCXONHBIX AAHHBIX
HCIOJIE3YIOTCS IUIAHbl TOPHBIX BBIPaGOTOK, TOPH3OHTOB, @ TAKXKE IUIaHbl M pa3pes3bl kamep U
CTBOJIOB.

CrucTeMa OCBellleHHs NOA3EMHbIX BEIPaGOTOK Onpefensercs pasMepaMH BbIpabOTOK,
BHIOM MeCT pabOT M YCTAaHaBJIMBAeMOTO TEXHONOTHYECKOTO OOODYZOBAaHHS, a TaKXke
HOMEHKIATYpO#i 37eKTpoobGopyOBaHHs, H3TrOTAaBIMBAEMOr0 B HOPMAIBHOM pDYAHMYHOM
HCIIOJIHEHHH.

Bri6op crcTeMs! OCBeleH s IPOU3BOAUTCS B CIEAYIOLIEH T10CIeI0BaTeIbHOCTH:

NPUHMMAETCS OCBELUEHHOCTh BLIPaGOTOK, HAMEYAETCA MCTOYHHK CBETA U €I0 MOLIHOCTD
JUISL BO3MOXHBIX BAPHAHTOB OCBEILECHHUA.

JIis OCHOBHBIX KaHTAIbHBIX BHIPaOOTOK H HEBBICOKHMX KaMep B Ka4eCTBE MCTOYHMKA
CBeTa paccMaTpuUBaTh JIIOMUHECHEHTHBIC JiaMIbl W NAaMIMbl HakajiuBaHWs. JUns BBICOKHX
Kamep, a TaKke BHIPAGOTOK Ha y4acTKax TOPHBIX PabOT PeKOMEHAYIOTCH CBETHIILHUKH,
MPOKEKTOPEI C JIaMIIaMH HaKaTHBaHHA;

BBITNIOJIHAIKOTCSA CBETOTCXHHYECKHUE PACUCTHI,
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BBINOJIHAIOTCS 2J1EKTPOTEXHHYECKHE pacyeThbl, B pe3ylbTaTe KOTOPHIX OMpeAeNfIoTCs
KOJIMYECTBO M MOLIHOCTb OCBETHTENBLHBIX TpaHc(opMaTopoB, ceyeHne kabeneit, nuTarommx
OCBETHTCNILHBIE YCTAHOBKM, NPUHMMAaeTcd KOHCTPYKTHBHOE BbLITIOJIHEHHE YCTPOMCTB
OCBEHICHHS,

MPOMU3BOAUTCS TEXHHUKO-3KOHOMHMYECKOE CPaBHEHHE BApMAaHTOB CHCTEM OCBEINECHHSA,
BEIOHpaeTcs Haubosree nexecoobpa3HbIi U3 HHX;

MPOU3BOAUTCS YTOUHEHHE 3NEKTPOHArpy3KH OCBELICHHUS HA NOACTaHLINH;

COCTaBJIAIOTCA CHB].IHQ)I/IK&HHI’I, BEAOMOCTb.

5.3.6. 3azemnenue 3nexTPooOOPYIOBaHHU B MOJ3EMHBIX BRIpaboTkax

B kadecTBe MCXOIHBIX NAHHBIX JNIS pELICHHH BONMPOCOB 3a3eMIICHHUS CIYXKaT pelleHHs
MpOEKTa MO  CXEME  IJMCKTPOCHAONEHHA W 3NeKTPoOCOpYHOBaHUIO, @  TaKKe
T'HIIPOTE0JIOTHYECKHE YCIIOBHSL.

CeTb 3a3eMNEHHS ONpenelsieTcss YAENbHBIM COMpPOTHBIEHHEM pacTeKaHHIO ToKa
IIaXTHOM BOABI M 3€MIIH, @ TAKXKE KOHCTPYKTHBHBEIM PELICHHEM N0 JIeKTpoceTsaM. Pemenue
BOIIPOCOB 3a3eMJIeHHS IIPON3BOAMTCA B ClIeIyIONIEi nocne[0BaTeNbHOCTH:

HAMEYalOTCS BO3MOXHBIE CXEMbl CETH 3a3eMJICHHS Ha OCHOBE pEIICHHH TNo
37eKTPOCHA0KEHHIO H 3JIEKTPOOOOpydOBaHHIO;

BBITOJIHSAIOTCA pacueThl CETH 3a3eMJICHHS, MO JaHHBIM KOTOPBIX BEIOMpaeTcs Hanbomee
nenecoobpazHas cxeMa.

B Tex cnywasx, Koraa BBICOKOE yIeJbHOE CONPOTHBIECHHUE PACTEKAaHHIO TOKA, a TakxKe
HEBO3MOXHOCTh HCIIONIB30BaTh KaGenu B KayecTBE MAaruCTPAIbHBIX HPOBOAHMKOB CETH
3a3eMJICHHs, NOCJIEeJHUE IpeAycMaTpHBAlOTCA MeETAIOeMKUMH. B mpoekre mpuBogutcs

onycaHue, 060CHOBaHHE MPUHATHIX YCTPOHCTB 3a3eMANCHHS.

5.3.7. TloazeMHble NOACTAHLH

J.I.Tlﬂ NIPOCKTHPOBAHUA noACTaHUUH HeOOXO UMBI CJICAYIOILIUEC HCXOOHBIC JAaHHBIC!

cxeMa 3H€KTp0CH36}K€HHﬂ nomeGmeneﬁ NOA3CMHBIX TOPHBIX BblpaGOTOK, BKIIIoO4asa
3H€KTPOBO3HLII71 TpaHCIIOpPT, € JdaHHBIMH O [MEPBUYHOM H BTOPHYHOM HAIIPAXKECHHUAX,
KOJIHYECTBE H MOIIHOCTH TpaHC(bOpMaTOPOB, npeo6pa305arenbﬂblx BBIIIPAMHUTECIIBHBIX
)’CTPOFICTB, Mapky, CC€YC€HHA H MNPOTAKCHHOCTH OTXOAALIUX JIMHH#, THNOB H MOUIHOCTH

MOJIKNIOYAEMBIX BBLICOKOBOJIBTHBIX ABUTraTENei, SNIEKTPUYECKUE HArpys3ku, obmue ¢
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pa3OHMBKO# 1O MPHCOEMHEHHAM Ha cTOpoHe 10 U Beime 1000 B, TpeGoBanus TEXHOOIOB K
KOHCTPYKTHMBHOMY BBINOJIHEHHIO, BHITEKAIOIUME U3 OCOOEHHOCTEH BENEHHS T'OPHBIX paborT,
THAPOTEOJIOTHYECKUX YCIIOBHI MECTOPOXICHHS H T.II.

C yuerom TpeGoBaHmii BhIOMpaeTCs 3MEKTpOOOOpYHOBaHHE W aNmaparypa,
[IPOM3BOAATCA pacdeThl YCTPOHCTB peneHHON 3allMThl, TPOBEPSAETCS YCTOWYMBOCTH
3NIeKTpooOopyNoBanu U annapatypsl o T.K.3.

IpopabareiBaloTcs BapHaHTB! KOMIIOHOBKH 371eKTpo0oGOPYIOBaHHS U annapatrypsl H Ha
OCHOBaHMH TEXHHKO-9KOHOMHYECKOTO CpaBHEHHs BblOHpaeTca Haubonee 3¢¢eKkTHBHBIM.
BeinosnHsoTCS YepTeXH NPHHLUMINAIBHEIX CXEM.

Ha ocHoBe uepTexel rOpHO-CTPOMTE/IBHON YacTH BBINOJHAIOTCS YEpPTEXH IIaHOB
YCTAaHOBKH 3J1eKTpo0o6OpYyA0BaHHs, Pa3sBOAKH Kabeneii, kabenbHble KypHanbl. CocTaBIAOTCS

cneuml)m(aumx, BEAOMOCTH ¥ CMETHL

5.4. JnexTpohHIMpPOBAHHDBII NOX3eMHbIHi TPaHCIOPT

5.4.1. Ko"TakTHBIE CETH

Hcxonuble naHHBlE IS NPOEKTHPOBAHHUSA COJAEPXKATCS B 3aJaHHU TEXHOJOTHYECKOTO
OT/eNa C yKa3aHHeM CIIeAYIOLINX OCHOBHBIX CBEAEHHH TAMOBOIO pacyera:

THIA ¥ KOJIMYECTBA 3JIEKTPOBO3OB H BarOHETOK;

YIENbHOTO CONPOTHBAEHNUS JABHXEHHUIO IPYXKEHOH ¥ TIOPOXKHEH BarOHETKH;

JUIMHBI [10€3713,;

cpeHe AJMHBI OTKATKH;

BPEMEHU PENCA H €ro COCTABIAIOLINX

KOJIMYECCTBA MOE3/I0B, ONHOBPEMEHHO HAXOLSLIMXCA B JBHXKEHHH, MOrpy3Ke H
pa3rpyske, ¢ pa3GHBKOH N0 ropH30HTaM;

cpefiHeH CKOPOCTH ABHXKCHHS.

K 3apanuio NpUKIa/ILIBAIOTCA N1aHbl TOPM30HTOB C YKa3aHHEM Ha HMX IyTEH YKJIOHOB,
NYHKTOB NOTPY3KH M Pasrpy3KH NOe3A0B, NOCAN0YHBIX IUIOILAAOK, HANPABJICHHS JBHXKCHHS
110€3/10B (I'PY>XEHBIX, IOPOXKHHUX).

OcHOBHBIMH ~ (DaKTOpaMy, BIMMIOIIMMH Ha [PHHATHE TEXHHYECKUX PEINEHHH,
SIBJIAIOTCA:

THII 1 KOTHYECTBO 3NIEKTPOBO30B;

KOH(Uryparus H NPOTAKEHHOCTD MyTeil;
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HOMEHKJIaTypa »NeKTpoo0OpyldOBaHHs, anmapaTypbl M 3JaHHA B  PyJHHYHOM
HCIIOJTHEHHH.

B cootBercTBMH ¢ TpeOOBaHMEM HOPMATHBHBIX M IMPEKTHBHBIX NOKYMEHTOB O
BHEIPEHUM 3aILUTHI OT TOKOB YTE€UYKH B NON3EMHBIX KOHTAKTHBIX CETAX M NPUMEHEHHEM
TATOBBIX BBHIMPAMUTENIEH BTIIE (TTO “InexrpoobpazoBarens”, r. Openbypr),
060pyIOBAHHBIX JAaHHOW 3alINTOM, K KOHTAKTHOH CETH MNPENBABIAIOTCA cremupuyeckue
TpeboBaHus:

obilee COPOTHBIEHHE M30JALUH KOHTAKTHOH CETH HE JOMKHO OBITh HIKE BENHUUHBI,
Opd KOTOpOi cpabaThIBaeT YCTPOMCTBO 3aIUMTHI OT TOKOB YTEYKH. JTa BEJIMYMHA HOJIKHA
OBITH He Hike 3KOM;

B napamnenbHolt paboTe MoryT HaxoJuThess He Oonee 1OBYX — TATOBBHIX
Boinpsimuteneid BTTIE.

YkaszauHble TpeGOBaHHS BBI3BIBAIOT HEOOXOMMMOCTh pa3GHBKM KOHTAKTHOM ceTn
TOPM30HTa Ha M30JIMPOBAHHbIE YYACTKH, €CJIM 00llee CONpoTHBICHUE ceTH MeHbiue 3 KOm.

Ilpu >ToM pomxHa ObITh oOOecreueHa paboTa 3NEKTPOBO30B Ha OTAENBHBIX
H30JIMPOBAHHBIX YYaCTKaX CETH M3 YCIOBHH NMHUTaHMSA KaXJOro y4yactka He Oosiee, 4eM OT
JBYX TATOBBIX BBINPSMHTENEH.

ITocnenoBarenbHOCTh pacye€TOB KOHTAKTHOM CETH:

MIPOU3BOAATCS PacieThl OOMEro COMPOTHBIEHHS H3ONAUMHM CETH FOPH30HTA, Harpy3KH
U MOIIHOCTH TATOBBIX BBINPAMUTENEH;

ceTh IpH HeoOXOAMMOCTH pa3OHBaAETCs HAa U30JIMPOBaHHbIE YYACTKH;

TI0 Ka)XIOMY Y4acTKy HpOBEpAIOTCs obllee CONPOTHBIEHHE H30IIMH CETH, Harpy3KH H
MOIIHOCTH TATOBBIX BBIIPAMUTENEH.

Bemnonustores:

cXeMa NUTaHUSA U CEKLIHOHMPOBAHMS CETH B COOTBETCTBHH ¢ TpeGoBaHusmu EINB;

crenupuxanys o60py10BaHNS U MaTEpHANIOB,;

CMETBI.

Ha cragun pabounx uyeprexeil BBINONHAIOTCS YepTeXkH IUIAHOB M CEKLIHOHHUPOBAHUSA
KOHTAaKTHOH ceTH, pa3pabaThIBalOTCA KOHCTPYKTHBHBIE pEIICEHMS MO Yy3JaM H JeTansdM

37IEMEHTOB KOHTAKTHOM CETH, OTCYTCTBYIOILIUM B ansboMax THUMOBHIX IIPpOCKTOB.
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5.4.2. Oco6eHHOCTH NpOeKTHPOBAHNS KOHTAKTHOM CETH M TATOBBIX NOJCTAHLMIA

TPOJLIEHBO3HOrO TPAHCIIOPTa

B cinyyae npuMeHeHHA B KayecTBE TPaHCIOPTA aBTOMOE3NOB (TPOJUIEHBO3OB) ¢
JIH3€eJIbIeHEPATOPHBIM W TPOJUICHHBIM NUTaHUEM, TATOBas NMOACTAHLHS NpeJHa3zHadeHa Ui
NMTaHUs JIBYXNPOBOJHOM KOHTaKTHOH CeTH TpOJIEHOYCHOTO THNa W  IUIABHOTO
peryMpoBaHus HANPKEHHUs IIOCTOSHHOIO BhIMpAMUTENbHOrO Toka B ot 200 1o 420 B.

[luTanue  BBINPAMMTENLHBIX  YCTPOMCTB  OCYMIECTBISETCS  OT  Tpex(asHbIX
TpaHcdopMaTopoB MomHOCTEIO 400 kBa ¢ BTopHuHbIM HampsxkenneMm 380 B - cucreMma ¢
U30JIMPOBAaHHOHN HEHTpaNbIO.

[luTanue TATOBBIX NBUTATeNell aBTOMOE3Na OCYIUECTBIAETCS COBMECTHO OT OW3€lNb-
reHepaTopa M KOHTAaKTHOH CETH.

C)’MMapHLIﬁ TOK TATOBBIX JBHIaTesieli aBTomoe3a:

=2y,
> = > s A, (5.1)

rA€ N - YUCJIO TArOBLIX JIBUTATEIICH;

J 1 - HOMHH&IbHBIH TOK JBHTareid, JABHIraTeIH KaXXJoM OCH coeANIEeHBI
MOCJEN0BATENBHO.

CyMMapHBI# TOK aBTONOE3/1a:

> Jr=nl, A, (5:2)

rZ€ n - YUCJIO FEHEPATOPOB;

Jr - Tok reHepatopa, NpHHUMaeTcs IO HArpy304HOH XapaKTEpUCTHKE reHeparopa, MpH

HanpsHXXE€HHUH reueparopa

Ur=MNp=420B

Bemuuuna TOKa, CHUMAaeMas ¢ KOHTaKTHO! CeTH;

Jke=> Ju+ > I A, (5.3)
JIOI'IyCTl/IMOC HaMNpsKCHUE Ha TOKONIPHEMHHUKE B KOHIIC YJaCcTKa NUTaHUA:
Vke=Us - AU, B, (5.4)

rae AW- MakcHMaIbHO JONYCTHUMOE NaJicHHE HANPsKEHUA Ha KOHTAKTHOM ceTH, 1o
TVIID AU=18% . Us =0,18.420=75B
ConpoTHBJICHHE TETIM KOHTAKTHOH ceTH M3 pacyeTa JONyCTHMOro MaAcHHS

Hanpsxenus AU=75 B

2Rn=— (5.5)
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Panuyc muTaHus (JUTHHA KOHCOIH KOHTaKTHOH CETH):

ZRII
L= , Om (5.6)
2Rnp

rae Rop - conpoTuBneHne KOHTAKTHOIO NPOBOJA.
Paccrosuue neperona Me>xay TATOBBIMH TOACTAHIIMSIMU puHUMaeTcs 2L.
IMp HeOOXOMMMOCTH paiHyC NHTaHHS MOXET ObITb YBEJHYEH 3a CYET YCHJICHHA

KOHTAaKTHOTO MpoBoza kabeneM - Rn. DKBUBaNIEHTHOE CONPOTHURIEHNE KOHTAKTHOM CETH:

Rnp.
Rok.mp = _Rup Rk , 5.7
Rnp+ Rk
Panuyc nuTaHus Npu yCHJIEHUH COCTABUT;
ZRn
Ly= , Om (5.8)

CKOpOCTb aBTOIOE3aa ONpeacIaeTcs I10 3J'[CKTp0MeX3HPI'ICC](0ﬁ XapaKTEPHUCTHKE

TSATOBOTO JBUTATENS.
H Wnp= Ure
ampsDKEHHE Ha JIBUraTesle B KOHIle neperona U= > (5,9)

Ilpu HOpManbHOM TOKe ABUraresns JOaB, NpHHUMAeTCA YacTOTa BpalueHus @, oO/MHH.
CKOpPOCTb aBTONOE37A

27.60.7,.
=200 S Te® KM/4ac, (5.10)
10°ip

TZ€ Iy - pafnyc KoJeca, M;

ip - MepefaTo4yHOe YMCIO peAyKTopa.
TloTeps MOLIHOCTH B KOHTAKTHOM CETH:
_J *kc.Ra

1000

APkc , KBT (5.11)

rae Rao- conpotusnenue xoucony KOHTaKTHO#M ceTr, OM

Ra- 2L .Rakap, Om (5.12)
MouHocTs, NoTpebiisiemMas aBTONMOE3I0M OT KOHTAKTHOM CETH:

Rke=UB . Jkc, kBT (5.13)

MolnHocTh nuratolero Tpaicgopmaropa:

P
Stp= 2z , kBt (5.14)
CoSa

rae cos o = 0,84 - x03()GHUHMEHT MOIMHOCTH MATHHTHOTO YCHyHMTeNA. TOK B

Tpex¢a3HOiH MUTalOIEH THHUK:



207

Jep= (5.15)

S
_—3
V3. Un

B kadecTBe peryisiTopa Hanps)keHHs BHIOHPArOT MarHuTHbIC ycH/HTEnu tHna Y CO-80
win 6onee MOUIHBIE, IPU OCBOCHHH HMX Ipou3BoiacTBa. B cmasm ¢ tem, yto YCO-80 ne
YIOBJIETBOPAIOT 1O JONYCTHMOMY TOKY, T.€. JH > JHy NPHHUMAIOT BKJIIOYEHHE B KaXKIYIO

(a3sy HecKONBbKO yCHIIHTENEH.

Tok nBurarenei B 3ToM Cl1y4ya€ paBeH:

TA€ N- KOMIHUYECTBO MarHUTHBIX yCPIJIPITCJ'lCﬁ BKIIIOYUCHHBIX B (1)3.3)'
anHHMaeTCﬂ 3anac nmo MOINHOCTH MarHHTHBIX ycpmmeneﬁ, 4YTO MO3BOJACT CHHU3HUTH

aKTHBHBIE NOTEPU M 0OecIe4nTh Goliee AMHAMUYHBIA Pa3srOH NIPH TPOTaHHHU C MECTa.
5.5. IloaroToBKa H BHIIa4a HCXOAHBIX AAHHLIX A1A NPOCKTHPOBAHHS

[Mocne oxoHyaHus nMpopaboTKH TEXHUHECKUX BONPOCOB BBIIAIOTCA CMEXHEBIM OTHAENaM
3a/laHyA 110 CJIEAYIOIUM AaHHbIM:

CBElEHHS O CHCTeMe 3NeKTpocHaOXKEeHHUs; MakCHMalbHas 3JIEKTpuueckas Harpyska
NIpEANpPUATHA, TOIOBOH pacXo/ 3JEKTPO3HEPrHU B LIENOM MO NPEANDPUATHIO U OTAEIBHO IO
TEXHOJIOTHYECKHM IIpOlECCaM, pa3esl OpraHH3ailHy TPYAa B JIEKTPOXO3AHCTBE;

3allaHie Ha KaMephl, HUIIY U [IJIOUIAAKH AT JE€KTPONOMEUIEHHMH, MECTa pa3MEILEHHS
aNeKTPooOOpyNOBaHHUS, TPOKIAAKH KabeneH;

Ha OOGBEKTH s PEMOHTa U OOCNYKHBAHHUS 3JIEKTPOCETEBBIX YCTPOHCTB, BKIIOYAs
MacisiHoe X034HCTBO, HeCTaHAapTH3UPOBaHHOE 000pyAOBaHHE:

Ha MOACTaHINH, KabeNbHbIe KaHAJIbI, 3CTaKabl, FaIepeH;

Ha TEIUIOBBI/IEICHHUS, OTBOA Macja (aBapHilHbIH);

Ha ra0apHTBl NOACTAaHIMH, Tpacchl OCHOBHBIX JIHHHMH, pa3sMelleHHe OOBEKTOB MO
00cnyXMBaHUIO 3NEKTPOCcETEH U IepedeHb CICIMAIIHH B MEXaHH3MOB;

cMeThl, 00BbeM pabot, crelupukaluy 060py10BaHHS M MaTepHaoB JUIS COCTaBIEHHs CMET
Y [IPOEKTa OpraHKU3alu¥ CTPOUTENLCTBA, B 3aBUICHMOCTH OT NMPHHATON CTPYKTYPH! OTIEJNIOB;
Ha 00BEM TeleMeXaHU3alUH YCTPONHCTB 3/1eKTPOCHA0XKEHNUS;

criennUKaKK Ha 3/1eKTpoobopyROBaHue, U3EHA B MaTepHaEl.
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6. ABTOMATU3ALMA, AUCITETYEPH3ALIMA, CBA3b
1 CUT'HAJIM3ALIMA

6.1.TexHnko-3K0HOMHUecKoe 000CHOBaHHE

JI1s BbINOMHEHHS HACTOSAIIETO pa3jlesa NpoekTa HeoOXOAUMBI CIeAYIOIIHE HCXOIHbIE
JaHHbIE:

1. [Tpou3BOANTENHHOCTD M PEXKUM PabOThI IPEANPUATHAL.

2. Tinanb! no/3eMHBIX TOPHBIX BEIPAbOTOK C yKa3aHHeM Ha HUX:

BEHTHUJIALMOHHBIX [Bepeit (U1 BHITOJHEHHS YaCTH NIPOeKTa [10 aBTOMaTH3aLUH);

rpy30MOTOKOB (711 BBINOJIHEHHS 9acTH npoekTa o CLIB);

JaHHBIX 10 MOJABHXXHOMY cocTasy (IU1sl BbIIOIHEHHs JacTell npoekra nio CLIb u cBs3u).

OnHOBpEMEHHO Ha 3THX IIaHAX AOJDKHBI ObITh BbIAENEHB BLIPAOOTKM M YCTAHOBKH,
OTHOCSAIIMECS K IYCKOBOMY KomIvlekcy. JIis BBHINONHEHHs dacTed MOpOeKTa Mo
aBTOMATH3allMH, TeJIEMEXaHU3aLUK M CBS3U JIONOJHHUTENPHO HEOOXOIMMBI CHEAYIOIIHE
HCXOIHBIE JaHHbIE:

1. 3aganue OT TEXHOJOTHYECKHX OTIENOB, COIEpKallee MepedeHb MPOEKTHPYEMBIX
KOMIIJIEKCOB ¥ YCTAHOBOK B TIOJ3EMHBIX TOPHBIX BHIPabOTKaX M OGHLEKTOB Ha MOBEPXHOCTH
(THUTYJIBHBIH CIUCOK) C yKa3aHHEM IJIS KaXKIIOT0 H3 HUX aHAJIOTOB M CTENEHH UCIOIb30BaHUS
3THX AHAIOroB (NpHBA304HBIX Kodbouumenton). [Ipu oTCcyTcTBMM aHamora - Kparkoe
ONKCAHUE TEXHOJOTWYECKUX MPOLeccOB, TpebOBaHUS K aBTOMaTH3aLMM W CBA3H, OCOOLIE
ycnoBust paboThl 060pyn0oBaHUs (XapaKTEPUCTHKY MOA3EMHBIX BIpaGOTOK HA ONaCHOCTH IO
rasy M IbLIH, @ TaKKe KJIacC MOMEILEHHH H XapaKTEpUCTHKH OKpPYXKaroleii cpezibl 06HeKTOB
Ha ITOBEPXHOCTH).

B 5ToM mepeuHe NOMKHBEI GBITh OTMEYEHBl KOMIUIEKCHI, YCTAHOBKH W OGBEKTHI,
3KCIUTyaTallMIO KOTOPhIX HAMEYAETCS OCYLIECTBAATH 6€3 MOCTOSHHOTO AEXKYPHOTO IepCoHaa
C MOMOIIIbIO YCTPONCTB TENEMEXAHMKH M CBA3M NPH YYaCTHM AUCTIETYEpa (TelieynpaBiieHue,
TEJIECHTHAIN3ALMA, TEIEU3MEPEHHE H T. I1.), @ TAKXKE KOMIUIEKCH], YCTAHOBKM H OGBEKTHI,
BXOJASUIME B MYCKOBOH KOMILIEKC.

2. CTpykTypa ympaBieHHs! NPENNpPHATHEM, B TOM YHCIE CTPYKTypa IUCIETYEPCKOl
CITY> bl C PEKOMEHTYEMBIM Pa3MeEILIEHHEM 3THX CIIYXKO 110 00BeKTaM.

CocTaB MNpOEKTHBIX MaTepHANIOB [0 AaBTOMATH3alUH, TeleMexaHuzauuu u CLB
[PEACTaBIAOTCA B COKPALIEHHOM 00bEME M OrpaHHYMBAIOTCA ONpeIe/iCHHEM KalHuTalIbHBEIX

3aTpaT H 00CTyKUBAIOLIETo NepcoHana.
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VYuuThiBas COKpallleHHbIi 00beM MPOEKTHbIX MaTEpHaNioB, a TaKke HEOGXOAUMOCTH
npopabOTKHU JHILB IMaBHBIX BOIPOCOB, ONpPEAESIOIMX ¢ JOCTATOYHON CTENEHbI TOYHOCTH
TEXHUKO-3KOHOMHUYECKHE II0Ka3aTeNH, IPOEKTUPOBaHHE TMPEANpPUATHS  BBINIOJHACTCA
OTpaHMYEHHBIM KPYrOM HCIONHUTENEH c TipHBiedyeHHeM HauGoliee KBaTH(QUIMPOBAHHBIX
CleUHaIuCcToB. Ha OCHOBE HCXOMHBIX JaHHBIX MOAOHPAIOTCS aHAIOTH 0OBEKTOB, arperaToB 1
YCTaHOBOK M aHAJIOI'H IIPOEKTOB, pa3pabOTaHHLIE paHee.

Ilo >TMM anamoram, ¢ y4eToM H3MEHEHHsS CTeleHH W O0O0BEMOB aBTOMATH3allMH,
teneMmexanusauuu, CIIb u cBa3u, ¢ ydeToM ocoOeHHOCTEH HOBBIX TEXHOJIOTMYECKHUX
IpoieccoB, 00Opy/oBaHHA, YCIOBHH MOA3EMHBIX paboT, a Takxke MOCJIENHHX AOCTHUXKEHHMH
HayKd ¥ TEXHUKH, ONPEAENFIOTCS YKPYIMHEHHO KalMWTAIbHBIE 3aTpaThl, ITAThl, B TOM 4YHCIE
MO MyCKOBOMY KOMIUIEKCY, H BBIIAIOTCS CMEXHBIM OTIelaM 3aJaHus Ha HeoOXoauMble
NOMELIEHUs IS AMCIETYEPCKUX (ONepaTopckhX) MYHKTOB W KaMepel B TNOJI3EMHBIX
BBIpaboTKax /s pasMellieHus 000pyAOBaHuUA.

Ilpy oTcyTcTBHM HEOOXOAMMBIX aHANOrOB yKa3aHHbIE BbILE JaHHBIE MOTYT OBIThH
OIlpeJieICHbl Ha OCHOBaHMH 3CKH30B pa3paGoOTKM OCHOBHBIX pemieHuil. B sTOoM ciyuae

MaTepHabl 3CKH3HOH pa3pa60rr KH B COCTaB Bbll'l)’CKaeMOﬁ JAOKYMCHTAIUU HE BKJIIOYAIOTCAL.

6.2. IlpoexT (pabounii mpoekT)

OCHOBHBIMH  TEXHOJOTHYECKHMH [pOLECCaMH H  YCTAHOBKAaMH, OCHAIaeMbIMH
YCTpOMCTBaMH aBTOMATH3ALMU M CBA3H Ha MpEINPHATHIX C MOJ3eMHBIM cnocobom pabor,
SIBIISIOTCA:

‘ TPaHCIIOPT TOPHOH MacChl C MOMOIIBIO 3JIEKTPOBO30B, KOHBEHEpHBIX JHMHHMH HIH
CaMOXOJHBIMH MalllHHaMH Ha MHEBMOMALIHHHOM XOXY;

OIIPEKHIBIBAIOIIHE KOMILIEKCH;

NOABEMHEIE YCTAHOBKH (CTBOJIOBAs, CHIHAJIM3ALHs H CBA3b);

BEHTHJISITOPHBIE YCTAHOBKH (I1aBHbIE, OJIOKOBBIE U T.1.);

BOJIOOTJIMBHBIE YCTAHOBKH (TNIaBHbIE, 3yMN(OBbIE);

KaopudepHble YCTaHOBKHY;

MOA3eMHbBIE IPOOHIBHBIE YCTaHOBKH;

KOMITPECCOPHBIE YCTAHOBKH;

BEHTHJISTOPHBIE IBEPH;

KOMILIEKCH 0OMEHa BaroHETOK B OKOJIOCTBOJIBHBIX IOBEPAX U Ha IOBEPXHOCTH y CTBOJIA.
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[lpu paspaboTke IpPOEKTOB aBTOMaTH3aluH, TeilemexaHusaumyu, CL[B u cBs3u
TIEpEUMCIIEHHBIX TIPOLECCOB M YCTAHOBOK HE0OX0MUMO, KpoMe 0OILENPOMBILITIEHHBIX HOPM H
NpaBHi 110 00BEMY U CTENEHH aBTOMAaTH3auuy, TeneMexanusauuu, CIIb (ucmons3yemeix mis
00LEKTOB Ha TOBEPXHOCTH), pPYKOBOACTBOBaTbci Takxe “ExumHbiMuM  npaBunamu
6ezomacHOCTH NpH  pa3spabOTKe pPYAHBIX, HEPYIOHBIX M POCCHITHBIX MECTOPOKACHHUH
nox3eMHbIM crocoboM” U kHuro#t I “HopMm TeXHONOTMYECKOTO NPOEKTHPOBAHHS [OPHO-
JNOOLIBAIOIUX MPEANpHATHH METALTyprHH ¢ NOA3EMHBIM  criocoboM  paspaboTku”.
[lpuHMMaeMble B NPOEKTe  pelIeHMA  JOMKHBL  COOTBETCTBOBATH  TpeGOBAHHAM
TEXHOJIOTHYECKHX IIPOLIECCOB, YCIOBMSM pabOThl TEXHONOIMYECKOro o0opynoBaHMs B
NOA3EMHBIX  BhIpa0OTKAaX, HAJIMYHUIO CEpUHHO  BBITYCKaEMBIX  IIPOMBILIEHHOCTBIO
TEXHHYECKUX CPEACTB B  CHEHANLHOM DPYAHHYHOM  HCIONHEHMH, TpeOOoBaHUIM
9KCILTyaTalliH, a Takxe obecreynBaTh TEXHUKO-9KOHOMUYECKYTO 3)(EKTHBHOCTh NPHHSTHIX
pELICHHH.

Beibop anmapatypsl u cpeAcTB aBTOMaTH3auuu, TenemexaHusauuu, CLIB u cBssu
HEOOXOAMMO NPOU3BOUTE C YYETOM crielUHKH TEXHONOrMYECKUX NPOLIECCOB IPH BEAECHHH
paboT B moa3eMHBIX BbipaGoTkax, OOYCIaBIMBAIOLIMX TKENbIE YCIIOBUS OKpY)Karolei
cpenbl, IpH KOTOPBIX AOJKHBI HalleXXHO paborars BeIGpaHHas anmapatypa M cpeactsa. Yrto
KacaeTcsi METOIMKH MPOEKTHpOBaHHA OOBEKTOB OOLIENPOMBILIZIEHHOTO Ha3HA4YeHHS,
DAacroJIOKEHHBIX Ha HOBEPXHOCTH, TO 3Ta METOJHMKAa oOlpejelieHa COOTBETCTBYIOLIMMH
HOpMaMHM H TNpaBHIaMH OTJENBHBIX MHHHCTEPCTB U BenoMcTB (MHHMCTEPCTBO CBA3H,
Munanepro, Muanpubop u T.1.).

Ha ocHoBaHMH NpHHATBHIX pelleHHWH MO aBTOMaTH3auuM, tenemexanmsauuu, CLb n
CBSI3¥ COCTaBJIAIOTCH 3asBOYHBIE BEJOMOCTH M JIOKaJIbHBIE CMETHI IO KaXAOMY 00BbEeKTy Ha
MOBEPXHOCTH M KaXJIOH yCTaHOBKE Ha TOPH30HTE, a TaKXe BBIINONHAETCA MOSCHHTENbHAA
3aMucka M paslleNl M0 OpraHu3alMu Tpyaa B oObeMe, npeaycMoTpeHHOM “UHcTpykimeit
(MeTooMYeCKHE YyKasaHHWs) IO BBIMONHEHHIO pasjiena “OpraHu3auusi Tpyna” B IpPOEKTax
TOPHOPYJHBIX [peanpHuaTHii”, pa3paboTaHHoii HHCTATYTOM [umpopyna. OOHOBpeMEHHO
pa3pabaThIBalOTCA IIyCKOBBIE KOMIUIEKCH M rpadudeckue MaTepHaibl MO TeleMeXaHH3aluHH,
CUB u cBsa3u.

YuuTEIBast 0COGEHHOCTH OpraHu3aluy paboT no pazpaboTke MPOEKTOB aBTOMATH3ALHH,
teneMexaHn3aunu, CLID u cBA3M B yCJIOBHAX KOMIUIEKCHBIX NMPOEKTHBIX TEXHOJIOTHYECKHX
HHCTHTYTOB, TIEpEYEHb MpPOEKTHBIX MAaTEPHaJioB, 1O CpPaBHEHHIO C NEpeYHeM
CIEIHAIN3NPOBAHHBIX NIPOEKTHBIX HHCTHTYTOB, MOXET ObITH YACTHYHO COKpAlleH 3a CYET

OJHOBPEMEHHOI'O BBIIONHEHHSA MNPOCKTOB MO BCEM CHENHUAIBHOCTSM. Tax, HaIlpuMep, HE
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CJIENYET B COCTAB HACTOSAILIETO pa3fesla MpPOeKTa BKIIOYATh 3allaHMs Ha TIOMEIIEHMS JUIst
-YCTAHOBKY IIMTOB M MynpTOB, Ha nowmeweHus ATC H aucreTyepckux TYHKTOB, Ha
kabe/nbHble KaHabl B TOHHEIH, KaMepEl, HUIIK H JPYTHe MPOEKTHbIE MaTepualbl, KOTOPbIE

YYTEHB! K BBITIOJHCHBI B IPYTUX CMEXHBIX pa3feiliaX KOMIIJIEKCHOTO [TPOEKTa.
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7. PEMOHTHOE U CKJIAJICKOE XO3SMCTBO

OCHOBHBIM MNPHHUMIIOM palMOHATHLHOH OpraHW3allid PEMOHTHOTO M CKIAICKOTO
X035#CTBa rOpHOLOOLIBAIOLUMX NPeNPUATHIA J0JKHA GBITH MAKCAMaNIbHAS CHICLUATH3AUHS 1
HEHTpaIM3allsl PEMOHTHBIX CYX0 M CKIa[CKHX KOMILIEKCOB.

[lpy npoeKTHPOBaHUM MON3EMHBIX pPYIHHKOB YEpHOH M LBETHOH METALTypruu
HeoOX0AMMO TpeycMaTpHBaTh CleAyIOlHe 00beKThl PEMOHTHOH CiyxObl, pasMeniaeMble B
NOA3EMHBIX BBIpaOOTKAX:

3JIEKTPOBO3HO-BATOHHOE JIENO 751 OOCIyXXMBaHHS H TEKYILETO PEMOHTAa PyJHHYHBIX
3JIEKTPOBO30B H BaroHOB;

nepopaTOpHYIO MacTEpCKYIO IJ1s1 0GCIyXUBaHHS U peMOHTa OypoBoro o6opyAoBaHHs;

PEMOHTHbIE MYHKTHl AN TEXHHYECKOro OOCIy)KMBAHHS H TEKYIUEro PpEMOHTa
CaMOXOJHOro 000pyOBaHHS;

rapaxs ANf XPAHEHHUS M €XEJHEBHOTO OCMOTpPAa ABTOCAMOCBAJIOB M JM3ENbHBIX
NOrpy304HO-TPAaHCIOPTHBIX MAllUH;

MecCTa CTOAHKH CaMOXOOHBIX MallluH.

Bce caMoXoziHBIE MAIIHMHBI IOJDKHEI OBITH 0OECTICUeHBl MECTOM B rapaxke Ml MeCTOM
CTOSIHKH, €CJIH IPOEKTOM HE MPEeAYCMOTPEHO MX HaX0XICHHE Ha TOBEPXHOCTH.

IIpu npoexkTupoBaHMH ABTOTPAHCMOPTHBIX YKJIOHOB, BHIXONALIMX Ha NMOBEPXHOCTb, U
IITOJIEH OCHOBHBIE PEMOHTHBbIE NOAPa3feeHHs Cle[lyeT pacnosiaraTb Ha MOBEPXHOCTH, a
noA3eMHble OOBEKTBl IMPOEKTHPOBAaTh JUIS PEMOHTa MalONOABHKHOTO H €XEIHEBHOTO
ocMOTpa MOOHIILHOTO 060pYAOBaHMS.

Pa3memenne peMOHTHBIX NYHKTOB HeoOXOOMMO IpelycCMaTpuBaTh Ha KaXAOM
[OPU30HTE WM, MpPH HAIMYHK TPAHCIHOPTHBIX CHE3OB, OOBEAMHEHHBIX I HECKOJILKHX
ropu3oHTOB. KaMeph! 111 HEX Lenecoobpa3Ho pacnonararh BOJIM3H y4acTKOB rOpHBIX paboT
B YCTOMYMBBIX NOpOAaX ¢ MPHUMBIKAHHEM 3a€37I0B K BbIpabOTKaM, MPUCTIOCOOIEHHBIM IS
cBobonHOTO nepeABHXKEHHS OOOpYNOBaHHSA M OMbIBaeMbIM CTpyel CBeXero Bo3oyXa OT
o611eaxTHOH CHCTEMBI BEHTHISLIMA.

IIpoexTHpoBanne MOA3EMHBIX PEMOHTHBIX IMYHKTOB CJIEAYET BBIIOJNHATH B
cooTBeTcTBHM ¢ “UHCTpYKIHMed no 6e30nacHOMY IPUMEHEHHIO CAMOXOIHOrO (HEPEIBCOBOTO)
obopynoBaHus B noazeMubix pyauukax”’, CHull 11-94 “Tloxsemusie ropHbie BbIpaGOTKH”, C
Y4ETOM T€XHHYECKUX pEeLICHUH TUINOBOrO MpPOEKTa-TUNOBOH cxeMbl “Iloa3eMHble NYHKTHI HA

1,3 1 5 mocToB no 06CIYXHBaHHIO W PEMOHTY CAaMOXOAHBIX MAIUMH U [OPHOPYIHBIX



213

NpeAnpHaATHH LBETHOH MeTaJulypru. YacTh TexHonoruveckas”, a taoke TpeboBanuii CHull
11-93 “I[IpeanpusaTns no obciyxuBaHuio aBToMoOHNeH. HopMel poexTHpoBaHHA™,

B peMOHTHOM MyHKTE HEOOXOZMMO TIPEJyCMaTpPHBaTh BHINONHEHHE MONTHOTO 00beMa
paboT no TeXHUYeCKOMy OOCTY)KHBAaHHIO CaMOXOJHOTO 06OPYNOBaHHS, @ TAKXKE BHIIOJHEHHE
TEKYILEro peMOHTa arperaTHo-y310BbIM METOAOM.

IporpaMMy pEMOHTHBIX PafOT ONpenensTb B COOTBETCTBHU C HX NEPHOAWYHOCTHIO,
[POIOTKATENLHOCTBIO U TPYLAOEMKOCTBIO.

Uucno peMOHTHBIX MocToB (NN) JUIA TEXHMYECKOTO OOCIY)XHMBAHMS M TEKYLIETO

PEMOHTa CaMOXO0HOT0 000pyIOBaHHS YTOUHSTE IO GopMye:

Ng=Tm K (7.1)
K- @

rae Tnp - cyMMapHOe BpeMsi IPOCTOsI MALIMH B PEMOHTE;

@ - hoHx pabouero BpeMEHH OJHOrO 110CTa;

K, - xo3¢dunneHT HEPaBHOMEPHOCTH MOCTYIUICHHS MAIIMH HAa PEMOHTHBIH MYHKT
(K, =1,2);

K; - ko3 duument ucnonsiopanus pabouero Bpemenu nocra (K; = 0,9).

He3aBucHMO OT pacyeTHOro YHCJa PEMOHTHBIX MOCTOB IS MPOM3BOACTBA CBAPOYHBIX
paboT npeaycmMaTpUBaTh OTACbHBIH IIOCT.

BriGop cpemcte noctaBkM roproue-cMasouHblx Marepuanos (I'CM) B maxty
(crieIBaroHEeTKH Ha PebCOBOM X0y, CAMOXONHBIE MAlllMHBI JUIs HOCTaBKH 3anpaBku ['CM,
TPYGONPOBOAHBIA TPAHCTIOPT MO CKBaXHHE) W HEOOXOAMMOCTH CTPOUTENBCTBA NOA3EMHOTO
cximana 'CM 060CHOBBIBATh B INPOEKTE C YYETOM Crocoda BCKPBITHS MECTOPOXAEHHS,
MIPUHATOH oOpraHu3auuu oOCIyXKHBaHHA W OKCIUIyaTallHH CaMOXOIHBIX MAaIlHH H
pacxona 'CM.

Ipoexkt mnomayun I'CM ¢ noBepXHOCTM MO TpyGONpPOBOAAM, HPOJIOXKECHHEIM B
CKBaXHHAX, NOJDKeH ObITh cornacoBad ¢ BI'CH u moxapHbIM Haf30poM.

Ycrbe ckBaxcuHbl Uit nogayu 'CM B waxty cnemyeTt pacnonaraTth Ha POMIIOIIAIKE €
MOABETPEHHOH CTOPOHBI NpPH yHaleHHH Ha paccTosHHe He MeHee 100 MerpoB oT
HalIlIAXTHBIX 3[AHHH, BO3LYXONOJAIOIMX CTBOJNOB, BEHTHIATOPHBIX M KaJopHdeEepHBIX
YCTaHOBOK, a 1IOJ] 3eMJIeii - OT OKOJIOCTBOJIBHBIX JIBOPOB, BEeHTHIIILIMOHHBIX JiBepeH, TyHKTOB
TEXHHYECKOro oOCNMyXHBaHMs 0GOpYyNOBaHMA M APYIdX KaMepHBIX BhIpaGOTOK. YcCThe

CKBa)XXHH OQOJDKHBI HMETb YKDPBITHE.
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Mpu Ttpancnoptuposke I'CM B ckBaxuHsl no TpybompoBoJaM HeoGXOIUMO
NpOK/aAbIBaTh OTAENbHBIH TpyOompoBox s kaxaoro mnopasaemoro copra I'CM.
JlonyckaeTcs mocnegoBaTenbHas Mepekayka CMa3oyHBIX Macesll HO OJHOMY TpyOolipoBoxy
npu cobnmonennu Tpebosanuit, npexycMoTpeHHbIX “TlpaBuaMu TEXHHYECKOH SKCIUTyaTallHi
Hedrebas”.

INpoknagky TpybonpoBomor ans mepexkauku I'CM mnpesycmaTpuBaTh B MOA3EMHBIX
BbIpabOTKAX, PACCTOSHHE OT KOTOpHIX NIO CTBOJIOB, OKOJIOCTBONBHBIX ABOPOB, KaMEpHbIX
BBIpaOOTOK H BEHTHISILHOHHBIX IBepeH COOTBeTCTBYEeT TpeboBanmsaMm “HHcTpykuuu no
6e3onacHOMy MNPHUMEHEHHIO CaMOXOAHOTO (HepenbcoBOro) o0OpymOBaHHS B MOA3EMHBIX
pyIaHHKax”.

Ipoext nepexauku ['CM no TpybompoBonaM, TMpOJIOKEHHBIM B IOA3EMHBIX
BBIpaboTKax, noanexut cornacoBanuio ¢ BI'CY u nomkeH npeaycMaTpuBaTh:

pacnoyioxeHne TpyOonpoBoJoB, obecreynBatoiliee HEBO3MOXKHOCTh HX MOBPEXACHUS
TPAHCNIOPTHLIMH CPEACTBAMH TNPH HOMHMHAJIbHBIX MNapamMeTpax Ce4eHHs BbIpabOTKH H
coONoAeHHE PaBHIl IKCIUTyaTaUHH NPUHITOTO TPAHCTIOPTHOTO 060PYIOBaHMS,

ONIOpOXXHEHHE TpyOOmpoBoAOB Hocne mpekpauieHus nepekadxu 'CM B pesepByapsi,
pa3MellieHHble B TOA3EMHBIX CKJIajax;

TeneoHHy0 cBs3b Mexay ckianamu ['CM, a Taioke KaKaIoro CKiana ¢ JUCNETYEPOM;

3amuTy TpydonpoonoB I'CM OT cTaTHYECKOTO 3IEKTPUYECTBA H KOPPO3HH.

Tpy6onposons: 'CM. npokiaabiBaeMbie B CKBaXXHMHE, JTOJKHBI OBITH 3aKpelieHbl Ha
BEpXHEH OMNope, yCTAHOBJIEHHON Ha IMOBEPXHOCTH, M IIOJIECPKHUBATHCH HIDKHEH OMOpOW,
YCTaHOBNEHHOH B CNENMaNbHOH KaMepe, MMeoLIeH BBIXOA HenocpeacTBeHHO B ckiag 'CM
HITH BbIpabOTKY, COeMHSIOLLYIO 3Ty KaMepy €o ckianoM. Ilepen BHIXOAOM H3 3TOM Kamephl
JIOJDKEH OBITh YCTpoeH OETOHHBIH Bajl BBICOTOM, MCKIIIOYAIOLIEH BO3MOXHOCTb pacTEKaHUS
roproueil XHAKOCTHM 3a MNpefeNnbl KaMephl, Ha Ciyyaif, €Ciu BCS JKHIKOCTH BLITEYET M3
TpyOONpPOBOJOB CKBAXHHBI.

INonsemunle cknaasl 'CM H MyHKTHI 3alpaBKH CaMOXOOHOTO OOOPYIOBaHMs CIENYET
NPOEKTHPOBaTh B COOTBETCTBMHM ¢ “UHcTpykumed mno ©Ge3omacHOMy NpPHMEHEHHIO
caMOXOJHOro (HepenbcoBoro) obopydoBaHus B NoA3eMHbBIX pyauukax”, CHwull [I1-94
“TlonseMHble TOPHbIE BHIPaOOTKH”, C Y4EeTOM TEXHMYECKHX pEIlEHHH THIOBOrO NMpoeKTa -
THIOBOH cxeMbl “TlonseMHble CKabl FOpIOYe-CMa30yHBIX MaTepPHAIOB BMECTHMOCTBIO 3,6 H
10 M* ¢ 3aMpaBOYHBIMH [YHKTAMH Ul TOPHOPYAHBIX NPEANPHATHR LIBETHOH MeTa/LTypriu.

YacTh TexHoJgoTHYecKasd .
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B nomsemubix cknamax I'CM Heobxoammo npeiycMarpupath cOop OTpabOTaHHBIX
He()TEenpPOJIYKTOB.

JIna MexaHu3allMHU [10rPy304HO-Pa3rpy304HbIX paboT B OTAENEHHH TaPHOIO XpaHEeHHS
I'CM npeaycMaTpHBaTh HCIOB30BaHHE IPY30MOABEMHBIX CPEICTB M MEXaHH3MOB.

B cnyyae nomayn I'CM B noxsemuslil ckiax mo TpyGoNpoBOAaM, NPOJIOKEHHBIM B
CKBa)XKHHE, HEOOXOAMMO IpeNycMaTpHBaTh, KaK pe3eps, YCTPOHCTBO IIYHKTa MEpPEKaukH B
pesepByapsl CKjaa ropiodye-CMa304HBIX MAaTepHasloB, HOCTAaBNSEMbIX C MOBEPXHOCTH B
creHaNIbHbIX COCYyHaxX Ha PENbCOBOM HIIH MHEBMOKOJIECHOM XOIy.

Yucno 3amacHblx 4acTeif M y370B, XpaHMMBIX B MOA3EMHBIX CKJIAACKHX MOMEIIEHHUSAX,
npuHHMaTh B pazMepe 8 - 10 % ot obitero obopoTHoro ¢oHza.

Cpok XpaHeHHs B [IOI3€MHBIX YCJIOBHSX 3allaCHBIX 4acTeif, y3/10B, arperatoB u ApYyrux
MaTepHalioB, HIYLUIMX Ha PEMOHTHbIE HYX[bl, pEKOMEHAYETCA B npejenax 5 - 7 cyTOuHOM

HOTpeOHOCTH B HUX.
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8. TEHEPAJILHbBIN TUIAH

8.1. XapakTepucTiika JeiicTBylouero npeanpusaTHA
(A1 IPOEKTA PEKOHCTPYKIHN, PACIIIIPEHHS HIII TEXHHYECKOro

nepeBoopy KeHHs)

IMpu pa3paboTke mnpoekTa pEeKOHCTPYKUMM MWJIH pacllMpeHHs JelcTBylolero
ropHozo6bIBatoLIero npeaAnpuATys kak Ha craauu TDO, Tak 1 Ha cTaxuu npoekrta (paboyero
HpOCKTa) JaeTcy OITHNCaHHue cocTaBa CyLIECTBYOLIETO NpEANpUATHS, a TAKXeE
NPHHLUKIAAILHOMR CXEMb] PACIIMPEHHs €T0 reHepalbHOro NNaHa, pasMELICHHs €ro OCHOBHBIX
JNEeHCTBYIOIIUX OOBEKTOB M COOPYXEHMH, COCTOSIHMS ero oOIIEpyOHHYHOrO M
BHYTPHILIOLIaA0YHOTO 6JaroycTpofcTBa M TPAHCIIOPTHBIX KOMMYHHKALHA.

B cinyyae HeoOXOIMMOCTH YKa3blBaeTcsi TepedeHb M XapaKTEPUCTHKA COCTOSHHS
pa3sONBaEMBIX M CHOCHMBIX OOBEKTOB M COODYXEHHit, a Takxke HX 00beM (aBTOHOpOr,
JKEJIE3HOJOPOXKHBIX MyTeH, HCKYCCTBEHHBIX COOPY)XEHHMH, TEppPHTOPHH C IIOKpHITHEM,
BOJIOOTBOJHBIX KaHaB, OrpaXIEHHH 1 Ap. 3NeMEHTOB 61aroycTpoicTaa).

Ipy Beo6x0aUMOCTH CHOCA M pa3bOPKH CYLIECTBYIOLINX 30AHUA IPHBOAATCS KpPaTKHe

JaHHBIE HHBCHTapu3allMH CHOCUMBIX 00BEKTOB € MX CTpO[/ITeJ'II:HOﬁ xapax’repﬂcmkoﬁ.

8.2. I'enepaibHblii IJIAH NPOEKTHPYEMOT0
npeanpHATHA

8.2.1. PykoBoasimue MaTepranbl s MPOEKTHPOBAHUS

I'enepanbHBlil I1aH TOPHOPYAHOTO NPEINPUATHS C MOJA3EMHBIM CrocobGoM pa3paboTku
BBITMOJIHAETCS HAa OCHOBE HIDKENPHBEIECHHBIX OOLICroCyNapcTBEHHBIX M BEJOMCTBEHHBIX
HOPMaTHUBHBIX JOKYMEHTOB H CHELHANbHBIX HOPM, SABJISIOLIMXCA OOS3aTENbHbLIMH IS
ropHOI0OBIBAIOIIEH OTPACIH IPOMBILLIIEHHOCTH. K HEM oTHOCATCA:

1. CHull I1-89-80. I'enepanbhelii ni1aH NPOMBILIICHHBIX TPEATPUATHI.

2. CH 387-78. WHctpyxuns no pa3paboTKe CXeM TIeHEpabHBIX IJIAHOB, TPYII
NpeanpuATHH ¢ 00IMMH 00BeKTaMU (TOMBIULTEHHBIX Y3710B).

3. CHuIT I-10-75. BnaroycTpoicTBO TeppUTOpHIL,

4. CHull 1.02.01-85. WHcTpyKuns o cocrase, NOpsAKe pa3paOOTKH, COINIACOBAHMUS H
YTBEPXKIEHHS MPOEKTHO-CMETHOH TOKYMEHTALMH Ha CTPOUTENbCTBO peANpHATHIl, 30aHUi U

COOPYXEHHUH.
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5. CH 245-71. CanurapHsle HOPMBbI [IPOEKTHPOBAHHUS! TPOMBIIINIEHHBIX TPEANPUITHH.

6. CHuII I1-39-76. XKenesusie gopord kosneu 1520 mm.

7. CHuIT 2.05.02-85. ApToMOOHIBHBIE JOPOTH.

8. CHuII 2.05.07-85". IlpoMbILLTEHHEIH TPaHCHIOPT.

9.CHuII I1-106-79. Cxnanp HehTH ¥ HEDTENPOAYKTOB.

10. CHul1 I1-8-78. 3nanus 1 coopyxeHus Ha noapabaTsiBaeMbIX TEPPHTOPHSX.

11. CHul12.01.01-82. CtpoutenibHas KIMMATONOrHS H reodu3mKa.

12. CHulT 2.01.02-85. IIpoTHBONOXAPHBIE HOPMBI.

13. CH 441-72". Vkasanus no NpoeKTHPOBAaHHIO OTPXKAEHMI MIOIWANOK M Y4acTKOB
NpEANpHUATHH, 30aHNH U COOPYKEHHIA.

14. CHulIl 111-4-80". Texnuka 6e30NaCHOCTH B CTPOUTENBCTEE.

15. Enunble npaeuniia 6e30MacHOCTH MpH B3PBIBHBIX paboTax.

16. WHcrpykuns o mopsike (HHaHCHpOBaHMs pabOT MO PpeKyNbTHBALMM 3eMellb
(Mungun CCCP, T'ocninaun CCCP, I'oc6ank CCCP, 1978 r.).

17. PYKOBOACTBO MO NPOEKTHPOBAHHMIO CAHUTAPHO-3AIHTHBIX HOPM NPOMBILUICHHBIX

npexnpustuil (ITHWWIIrpanctpoutenscta, 1984 r.).

8.2.2. CocraB npoeKTHPYeMOro NpeINnpHATHS

CoctaB ropHOZOOBIBAIOIIEr0 MNpPeANPHATHA C IOA3EMHBIM CHocoboM pa3paboTKu
olpeneNnseTcs 3aJaHueM Ha NPOEKTHPOBaHHE, TEXHHKO-DHOHOMHYECKHM OOOCHOBAHHMEM €T0
CTPOHUTENBCTBA € Y4YETOM TEXHOJOTMYECKOH CXEMbI BCKPBITUSI MECTOPOXIEHHUA H, KakK
HPaBUIIO, OTIpEZieIeTCs CEAYIOIMM NepedHeM 06BEKTOB U COOPYKEHHH Ha MOBEPXHOCTH:

CTBOJIBI I'NIABHOI'O ¥ BCNIOMOTaTeJIbHOI'O IIOABEMOB (BepTPIKaJIbHBIC H HaKJ'IOHHbIC);

CTBOJIBI BEHTUIISAI{HOHHBIE,

HaKJIOHHBIE IITOJLHH-ChE3/Bl B TON3EMHbIE BRIpaGOTKHM JUIS BBLAAYH pPyIbl M MyCTOMH
OpOAbl Ha TIOBEPXHOCTb, & TaKXKe IJiA CITyCKa B IOJA3EMHBIE Bmpa6orxn CaMOXOJHOI'0 H
HpOYero ropHoro o6opyRoBaHM;

IPOMBILIJIEHHBIE IUIOUIAAKH, Ha KOTOPBIX PpAaclojaraloTcs HaAIlaXTHBlE KOMILIEKCHI
[JIABHOTO W BCHOMOTATENBHOIO CTBOJIOB (HAOIUAXTHBIE M MauIMHHBE 3JaHUs, OalleHHbIE H
YKOCHBIE KOIpBI), BEHTHJIATOPHO-KalOpH(epHble YCTaHOBKH, KOMIPECCODHBIE CTaHLMH,
3JIEKTPONIOACTAHIINH, AIMHUHHCTPATHBHO-OBITOBBIE 3aHHS, CTOJIOBLIE, NOXKapHbIe IENO H JP.;

3JaHHs PEMOHTHO-CKJIAZICKOTO ¥ TPAHCIIOPTHOTO Ha3HAYEHHUS;

Kpene3aaciovHble MaCTEPCKHE CO CKJIaIOM LIAXTHOM KpenH, M€Tajlia H Jieca,
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TIOBEPXHOCTHBIE COOPY)XEHHs 3aKIaJOYHOro KOMIUIeKca (B Cily4yae BENCHMS TOPHBIX
pabot ¢ 3aknagkoii BbIpabOTAHHOrO MPOCTPaHCTBA MOA3EMHOrO pPYAHHKA), BKJIOYAIOLLHE
NIPOU3BOACTBEHHBIH KOPIYC U CKJIaAbl KOMIIOHEHTOB 3aKJIal0YHOM CMECH,

COOpY)X€HHS IIAXTHOTO BOAOOTJIMBA Ha MOBEPXHOCTH M OYHUCTHBIE COOPYXEHHS
WIaXTHBIX BOJ, BbIAABAEMbIX Ha MOBEPXHOCTH (OTCTOMHBIE OPY/BI, XJIOPAaTOPHBIE H HACOCHBIE
CTaHIINH);

ropHocnacaTeNbHble CTaHLIHN;

OTBaJIbl YCTHIX NIOPOJ, BbIaBaeMbIX HA MOBEPXHOCTh BCIIOMOTaTENBHBIMH CTBOJIAMH.

B cnyuae ocymiecTBneHus Ha pyAHHKE MpoueccoB oboraieHHs pyabl H OKOMKOBaHHS
KOHLIEHTpAaTa B COCTaBE NMPEANPHUATHS MPEAYCMaTPHBAIOTCS:

oborarutensHas ¢abpuka;

XBOCTOXpaHMJIHIIE (CKJIa MOKPBIX OTXOJI0B OOOraleHus);

(abpuka OKOMKOBaHHS.

Kpome Toro, B cOCTaB rOpHOTO NPEANPUSTHS BXOIAT TaKXkKe OOBEKThI, 0bA3aTeNbHbIE
ans noboro IMpOMBIIUIEHHOTO NpeanpHaTus (oObeKTH BOXOCHAOXEHUS, KaHaIHU3alHH,
TEMIOCHAGKEHHA, 3NEKTPOCHAOXeHus, ra30CHAOKEHMs, CBSI3M, BHELIHENO TPaHCIOPTa,
00BEKTHI KUIUIHO-KOMMYHaILHOTO Ha3HA4YeHHUs U T.1.).

Vka3aHHBIH COCTaB MOXET KOPPEKTHPOBAThCS B 3aBHCMMOCTH OT MeToJa pa3paboTKH

MECTOPOXJAECHUS, CNoc0o0a pyONIOATOTOBKH H APYTHX TEXHOJIOTMYECKHX YCIOBHIL.

8.2.3. Bribop BapHaHTa pellIeHHs I€HEPAIBLHOTrO IJIaHa

Bo3MOXHbIE BapHaHThl pEIIEHHS TEHEPAILHOTO IUIAHA TOPHOTO MPEANPHATHS
HaMeuaroTcs Ha cragui TOO mpu BhIGOpe MIOW@NOK U CTPOMTENLCTBA, 4 TAKXKE IpH
onpeneneHny crnocoba BHIAYH HA TOBEPXHOCTh PyAbl M MYCTOH MOPOABI € TOMOIUBIO
BEPTHKANIbHBIX CKHIIOBBIX 10JBEMOB UM HAKJIOHHBIX TPAHCIOPTHHIX BBIE3NOB M3 MOA3EMHBIX
PYIHHKOB.

Ilpn HanuuuMM HECKONbKHX BapHAaHTOB pEILUCHHS CXEMbl TEHEPAILHOrO IUIaHa,
BBIBJIECHHbIX MpH pa3paborke T30 unM OCHOBHBIX MONOXEHHWH IpoeKTa, BHIOOp
ONTHMAJLHOTO BApPHAHTAa ONpEZENAETCd TEXHHKO-9KOHOMHYECKHM CpaBHEHMEM 3THX
BADHAHTOB € YYETOM IIPUPOAHBIX YCJOBHI, LUEHHOCTH 3aHHMMaeMbIX 3€Mefb, Hay4HO-
HCCIENOBATENbCKHX paboT mo BbIOOPY pALMOHANHHONW TEXHOJOMMH TPENNpATHS U Ha
OCHOBAHHH YCJIOBHil, BBRIABIEHHBIX NpH BbIOOpe MIOWIALOK U CTPOMTENHCTBA TOPHOTO

NpeanpyaTua.
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IlpuBoasitcs BHIBOAB! 1O BLIOPAHHOMY BapWaHTy H KpaTkoe ONHCAHHE €ro
IpeuMyLIeCTBa.
[Topagox BeiGopa miaomanok u3noxeH B mnpunoxennd 1 CHull 1.02.01-85
“UHcTpykuns o coctaBe, Hopsiaxke pa3pabOTKH, COrNIacOBaHHS W YTBEPXKACHHS MPOEKTHO-

CMETHO} JOKyMEHTALHH Ha CTPOMTENLCTBO NPEANPUATHIA, 3MaHHA U COOPYXEHHUI”.

8.2.4. IInanupoBoYHbIE pellieHUs U pa3MeILeHHe OCHOBHBIX

00BEKTOB MPEANPUATHA

[eHepanbHbIi NJIaH TOPHOro NPeANPHATHS CIEAYET pa3pabaThiBaTh HCXOAA M3 YCIIOBUIA
PaLMOHANBEHOTO M 3KOHOMHOTO pPACXONOBaHHA 3eMeNbHBIX pecypcoB. OOBEKTHI FOPHOTO
HPEANpUATHS CIeAyeT pa3Melliarh, KaKk NpaBHIIO, BHE MpPEJEIOB CEJIbCKOXO03MCTBEHHBIX
Yroauii 1 JIeCOB NEepBO# IPyNIIbI C IECAMH MPOMBICIIOBOTO 3HAYEHHS.

KOMIIOHOBKA reHEepalbHOI0 IUIAHA TOPHOPYAHOIO MPEAUPHATHAS C IOA3EMHBIM
cniocoboM pa3paGoTKH BHIIONHAETCS HAa OCHOBE YCTAHOBJIEHHOTO COCTaBa TOPHOTO
NPEaNpUATHS U ONpefeNseTcs TeXHONOTHYECKHMH YCIOBUSMH pa3MelleHHs HaIIIaXxTHBIX
KOMIUIEKCOB M OKOJIOCTBOJIBHBIX [I0IIA/I0K, ONpeAeNAIOMMMH [LIAHUPOBOYHOE DEIIEHUE
reHepabHOTO IIaHa Ha IOBEPXHOCTH.

OKOJIOCTBOJIBHBIE IUIOIAAKH C HANIIAXTHBIMH KOMIUIEKCAMH CJIEAyeT MaKCHMAIBHO
npubIMXKATh K WIAXTHBIM TMOAAM C LENBIO NPEAENBHOrO COKpAaleHHs TNPOTSHKEHHOCTH
HOA3eMHBIX BBIPAaOOTOK (KBEpIIaroB), CBA3BIBAIOIIMX paGovHe TOPH30HTH MOI3EMHOIO
PYIHHKA C TIaBHBIMH H BCTIOMOTATeNbHBIMH cTBOJIaMH. OJIHAKO, paclonaraThcsi OHU OJDKHBI
3a NpezeNnaMHu 30HEI OOpYLIEHHs OT OA3EMHBIX pa3paboToK.

B yensx paunoHanbHOTO M 9KOHOMHOTO HCNO/BL30BaHUA 3EMENb Ha OKOJIOCTBOJIBHBIX
IUIOIIA/(KaX PEKOMEHIyeTCs Takoke pacrojiaraTh pyaonepepabaThIBalOLIHe KOMIUIEKCH,
MPUMBIKasl UX HENOCPEACTBEHHO K INIaBHBIM CTBOJIaM, BHIJIAIOIINM PyIy Ha MOBEPXHOCTb, a
Tak)Xe BCE IpOYHE BCIOMOTaTeNbHBIE OOGBEKTBl PYIAHHYHOrO XO3fHCTBA PEMOHTHO-
CKJIAZICKOTO Ha3HAYCHUSA.

IIpy KOMIOHOBKE NPOMIDIOLIAZKH BOKPYr CTBOJA HEOOXOOMMO MNpeaycMaTpuUBaTh
CBOOOIHYIO 30HY, CIYXallyl0 Ul pacloiOXEHHd BPEMEHHBIX 3[aHUM M COOpyXeHHit Ha
HEPHOJ €r0 CTPOUTENBCTBA U HE NPENATCTBYIONIYIO CTPOUTENLCTBY NIOCTOSHHBIX OOBEKTOB.

B  ormenpHBIX  choyyadX npd  pa3MELIEHHM  TOPHBIX  IIpEANpHATHE B
CeIIbCKOXO3AHCTBEHHBIX paifoHax pynonepepabaThlBalolIHe KOMIUIEKCHI M NpoYHe OOBEKTHI

IMOA3CMHOro pyaHHKa Ha NOBEPXHOCTH HEOOX0AUMO, Kak NpaBUIIO, BHIHOCHTE 3a NpPEACIIb]
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BO3JIE/IAaHHBIX  CEJIbCKOXO3AWCTBEHHBIX yroaudl Ha TEpPUTOPHH, HENPUIOAHBIE A7d
CeJILCKOXO03SACTBEHHOIO HCTIOIb30BaHMS.

Pacnonoxenue pynonepepabarsiBaronix (abpux onpelensercs nocie KOMIIEKCHOH
TEXHHKO-3KOHOMHYECKOH IpopaboTKH ¢ y4yeTOM paclojoXeHHs BHEUIHUX IOXBbEMOB,
DaNbHOCTH  paclONOXEHMS  TJIABHBIX  CTBOJNOB, WCTOYHMKOB  IPOM3BOACTBEHHOTO
BOJOCHA0)XEHHUs, BO3MOXHOCTH OJIM3KOT0O pa3MelleH!s XBOCTOXPAaHUIIUIL K 000TaTUTENbHBIM
¢babpukam.

B oTnenpHBbIX cay4yasx 3TH yCJIOBHS MOTYT OKa3aThCsl pellarolMMU IIPH ONpeleNcHUH
MECTOIIOJIOKEHHS 000raTuTeNbHbIX (habpuK.

OTBajIbl NMYCTHIX NMOPOJ, BbIAABAEMBIX Ha ITOBEPXHOCTh, PALMOHANBHO paclojarath B
Oynymux 30Hax oOpyLIeHHs TOBEPXHOCTH OT MOA3eMHBIX pabor (mpu paspaboTke
MeCcTopOXaeHHs 0e3 3aknaakd BBIpabDOTaHHOTO MNpOCTpaHCTBA) C  00A3aTENBHBIM
cobmoieHneM CelualbHbIX MEepONpusATHi 1o Oe30macHOMY BEJEHHIO OTBaJBHBIX paboT B
yKa3aHHOH 30HE.

Ilpu BeneHMM ropHeix paboT c 3aknajgkoll BeIPabOTAHHOTO MPOCTPAHCTBA IIyCTas
HOpoJa, BellaBaeMas Ha MOBEPXHOCTh, MOMJIEKHT CKIaAMPOBaHUIO Ha 3€MJIX, HENPUIOJHEBIX
IUIS CeJbCKOXO03AICTBEHHOrO MCIONb30BAHHS, a TaKXKe He UMEIOLIHX B HEApaxX MOJEe3HBIX
HCKOTIaeMBbIX, HE3aCTPOEHHBIX, Oe3IECHEIX.

Cknans! B3pBIBYATHIX MaTEpHANiOB Ha pyAHHKaX € IOA3EMHBIM CrocoboM pa3paboTKu
pa3MelnaoTCes:

6azucuble cknaapl BM - Ha moBepxHocTH mnpu cobmopenun TpeGoBanmii “EnuHbix
MpaBii 6€30M1aCHOCTH MPH B3PBIBHBIX paboTax”;

pacxoauble cknaabl BM - B nmoazeMHBIX BhIpaboTKaX pyoHHKa B CIEUHANLHO

NpeayCMOTPEHHBIX KaM€Epax.

8.3. HnzkeHepHas NOArOTOBKA TEPPHUTOPUH

B npoekTe pemaroTcs cieyromue BOIPOCH 10 HHXEHEPHOH NMOAr0TOBKE TEPPHTOPHI,
HAMEYEHHBIX MOJ NPOMBILUIEHHYIO 3aCTPOMKY WM Ans pa3sMeICHUs Ha HHUX TOPOIHBIX
OTBAIOB, XBOCTOXPAHHJIHIL, aBTOMOOHIIBHBIX M JKeJe3HbIX [OpOr, KOHBEHEPHBIX TPAKTOB U
JpYTHX COOPYXCHHH, ¢ onpeleneHneM 0ObEMOB 10 HIDKENPUBEAEHHBIM BUAaM paboT:

1. YcTpoicTBO HAaropHbIX BOJOOTBOAAIIMX KaHaB M BOAOOTPAXIAOLMX OaMO s

OCYILIEHHS 3aCTPAUBAEMBIX TEPPUTOPUI H OrPAXKIEHHS HX OT BHELIHETO BOJONIPHUTOKA.
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2. YCTpoMcTBO ApeHaxell W MCKYCCTBEHHBIX BOJOOTBOIHBIX COODYXEHHi (Tpyo,
NIOTKOB, GBICTPOTOKOB H T.1.), BLITOPGOBLIBAHHUE C 3aMeHOMN TOpa MHHEPAILHBIM IPYHTOM Ha
3a00/104Y€HHBIX yYacTKax, MOANEKALIMX 3aCTPOHKE.

3. Beipybka neca M KycTapHHKa C KODYEBKOH NHEH B JIECHBIX paifOHaX W MONHas
BbIBO3Ka X 3a NpeJeNbl 3aCTPONKH.

4. CHuarne NOYBCHHO-PACTUTEIIBHOIO CJlosl € BBIBO3KOH €ro H CKJIalMpOBaHHEM B
CHELMAIbHBIE  TIOYBCHHBIE  OTBalbl  JUIs  IOCJEAYIOMIEr0  HCIONL30BaHHA  NPH
PEKYIbTUBALIHOHHBIX paboTax Ha NpeNTPHITHAH.

5. PelieHue B OTAENBHBIX CIyYasX HpoOGNeM, BHI3BAHHBIX HATHYHEM:

NIaBUHOOMACHBIX 30H;

CEIICMHYHOCTH;

HaJIHYHEM BEYHOH MEP3JIOTHI;

3aKapCTOBAHHOCTH TEPPUTOpPHH, JIECCOBUAHOCTH H MaKpOMOPHCTOCTH TpPYHTOB,
COJIOHYAKOBBIX Y4acTKOB H Ap.

6. Opranusauus penbeda Ha ydacTkax OyAyIEro CTPOWTENBCTBA NMPOMBINUIEHHBIX
coopyxeHuH (0coOEHHO B TOpHBIX YCHOBHSAX), NPHMEHEHHEM TeppacHBIX CrHocoboB
IJIAHHPOBKH.

Ilpn ompeneneHuy M OCYLIECTBIEHHH MEPONPHUATHN [0 HHXKEHEPHOH IOArOTOBKE
TEPPUTOPHHU CIEAYET Y4YHUTBHIBATh HCO6XOIIHMOCTL COXpaHEHHS K YIYYIUEHHSA TMNOYBEHHOrO
MOKpOBa, 3€NCHBIX HacaXICHWH, naHAwadTa H  YJAOBIETBOPECHHS APXMTEKTYPHBIX

TpeboBaHuii.

8.4. IlnanupoBovHbIe peleHHs N0 IJIOAAKAM HOBOI0 CTPOHTEIBCTBA

InaumpoBka NUIONIANOK WPOMBIIINEHHON 3aCTPOMKM  BBINONHAETCS C  YYETOM
pallMOHaNIbHOH  KOMIIOHOBKH INIpH  CODJIOJIEHWEM  TEXHOJOTHYECKOrO  30HAMPOBAHUSA
3acTpauBaeMof TeppHTOpPHH. PasMmepsl mIOMENOK ClEAyeT MPUHUMATh MHHUMAJIBbHO
Heobxonumble ¢ yyetoM TpeGyemoii CHull I1-89-80 nnoTHocTH 3acTpoiiku 6€3 3aBBIIEHHBIX
pa3pbIBOB MEXY 3aHHIMH U C MAKCHMaIbHOH OJI0KMPOBKOH H yHUHKanUel cOOpyXeHHH.

Pe3epBHBle TeppHTOPHA Ha miollajgke MOryT OBITh MPENyCMOTPEHBI TOJBKO B Cllydae

yKasaHHs 00 3TOM B 3a[jlaHHH Ha IIPOEKTUPOBAHUE TIPEANPUITHHA.
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8.4.1. Ilpomniointanka Mmpy riaBHBIX CTBONAX

OcHoBHasi NpOMbILIJIEHHAs [UIOLIA[AKa MOJA3EMHOr0 pyAHWKAa pacroiaraercs, Kak
[PaBUJIO, IPH CTBOJAX [JIABHOTO M BCIIOMOTATeNLHOrO NOAHEMOB, MECTOTIONOXEHHE KOTOPBIX
Ha [MOBEPXHOCTH OTPEAENAETCS TOPHOTEXHMYECKHMH YCJIOBUAMH M TEXHOJIOTHYECKOI cxeMOi
BCKPBITHS IAHHOTO MECTOPOXKIEHMS.

[TnaBUpOBOYHOE  pellleHHe  pacloNOXeHHs COOPYXEHHH NpH  TNaBHBIX H
BCIIOMOTaTeNBHbIX CTBOJAaX Ha TMOBEPXHOCTH (HAALIAXTHbIE KOMIIIEKCH TJIaBHOTO U
BCIIOMOTaTEJIBHOTO CTBOJIOB) BEBIIOJHSAETCHA, KaK IPaBHIO, MO THMOBLIM IIAHHPOBOYHBIM
cxemaM. pa3pabOTaHHBIM TEXHOJOTMYECKHMH MHCTHTYTaMH TOpHOro mnpoduns ais
Pa3sNUYHON MPOH3BOAMTENILHOCTH PYIHHKOB.

CocTaB coopyxeHHH Ha OKOJIOCTBOJIBHBIX IUIOIIAfKax NpPHBEJEH BhIllE B pasjene

“CocTaB NpOEKTHPYEMOTrO NPEANPUATHS .

8.4.2. basucHBIi CKNIaA B3PBIBYATBIX MaTEpPHAIOB

Ob6ocHoBaHue pacronoxeHus 6asucHoro cknaga BM cornacHo npuHATOR €ro eMKOCTH
M MaKCHMaJIBHOH €MKOCTH OJHOTO XPaHMJIHILA NPOU3BOAUTCA coryiacHo ENMHBIM mpaBuiaM
6e30MacHOCTH, pacdeTy HeoOXOAMMBIX Oe30MacHBIX PacCTOSHHUE BO3MYIWIHOH BONHHEI OT
CKJ1a/ia I0 pa3INYHbIX BHEWHAX OOBEKTOB H COOPYKEHHA.

Taxke pacueroM onpenenstorcs Oe3omacHble pPacCTOSHUS NO JETOHALMH MEXIY
XPpaHWMIIAMH CKJIafia, ONpelesiolINe IaHAPOBKY H pa3sMEIlEHHE XPaHHIIMILL Ha TIOIMANKe

cKIaja.
8.4.3. [Inomaaxy BEHTHIALIMOHHBIX CTBOJIOB H ApYrHe
Ipy Hanuuuu B MpOEKTE MNOLAAOK (BEHTHIIALMOHHBIE CTBOJBI, FOPHOCHACATENbHEIE

CTaHIIMK H T.,Z[.) NPUBOANUTCA KpPaTKOE€ OMHUCAHWE IUIAHUPOBOYHOIO pCELICHHA IO J3THM

IJIomanaKam.
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8.5. Beprukaibnas nJaHHpPoBKa 1l 6J1aroycTpoiicTeo

Ha IJI0IAAKaX HOBOIo CTPOHTE/NLCTBA

BeprukanbHas MIaHHPOBKa NOBEPXHOCTH MPOMBIIUIEHHBIX IUIOWAAOK BbINONHAETCS
U1 06ecTieYeHHs OTBOA TIOBEPXHOCTHBIX TANLIX H JIMBHEBBIX CTOKOB C MX TEPPHTOPHH.

B 3aBHCHMOCTH OT IUIOTHOCTH 3aCTpOMKH BEPTHKAJIBLHOE pEeIUeHHE MOBEPXHOCTH
BBITOJIHAETCS B BHJIE CIJIOLIHOMN, BHIOOPOUHON MM CMEMAHHOH CHCTEMBI MNAHHPOBKH, OT
XapakTepa OKpyXalollero peiseda - becTeppacHo# HITH TEPPacHOit CHCTEME.

Bo Bcex cny4asx Ha IUIAHUPYeMBIX IUIOIIAAKaX MPEXyCMAaTpPHBAIOTCS YKJIOHBI
TIOBEPXHOCTH, obecrneuuBarolue c60p MOBEPXHOCTHBIX CTOKOB B CHCTEMY NPHIOPOXHBIX
KIOBETOB, GOETOHHBIX JIOTKOB MJH JIMBHENPHEMHHKOB JO0XIEBOH KaHAM3aIMH, 10 KOTOPHIM
OHH OTBOJATCS 3a Npe/ieNbl ITOMAAKH B TOHWKEHHBIE MECTa penbeda.

Ha npommnomajkax cneiyeT, Kak MpaBHJIO, NPERYyCMAaTPHBaTh 3aKPBITYI0 CETh
JIOXKIEBOH KaHAJIM3aLMH.

C y4acTKOB NOBBIIEHHOTO 3arPA3HEHUsS MOBEPXHOCTHBIX CTOKOB (OTKPBITHIE CTOSHKH
ABTOTPAHCIOPTA, aBTO3aNpaBOYHblE CTAHLHH, CKJIaJbl FOPIOYMX M CMa30YHBIX MaTepHANOB,
OTKpHITHIE M 3aKpBIThIe MOHKH aBTOMOOuiel, aBT00a3el M 1p.), 3arpsi3HEHHble CTOKH
NOJNAIOTCA B  CNELMaIbHbIE BOJOMPHEMHHKM M Jaleéé HAa OYHCTHBIE COOpPYXXKEHHs
NOBEPXHOCTHBIX CTOKOB.

VKIOHBl TNNAaHHPYeMBEIX MOBEPXHOCTeH MIIOIWAJOK PEKOMEHAYETCA MpHHUMATh a
npenenax ot 0,005 5o 0,05 B 3aBHCHMOCTH OT YKJIOHOB penbeda U XapaKkTepa rpyHTOB.

Tepenyck NOBEPXHOCTHHIX CTOKOB M0J aBTOAOPOraMU M XKEJIE3HOXOPOKHBIMH Iy TAMH
clieflyeT OCYWIECTBIATh C [OMOLIBIO BOAOMEPENMYCKHBIX KENE300eTOHHBIX TpyO M
MEXAYINAIbHLIX TOTKOB, CEYEHHE KOTOPBIX ONpEAENIETCS pacueToM.

OO0bemsl 3eMISHBIX paboT onpelensAloTCs Ha CTaauM mpoekTa (paGodero mpoekTa) ¢
MIOMOLUBIO KapTOrpaMMBbl 3€MIIAHBIX Macc, Ha cTamid T30 - yKpPYNHEHHO MO MONEPEYHBIM
npoduIAM.

Taxxe onpenenaoTca o6beMbl paGoT 1o 6GnaroycTpolicTBY IUIOIMANOK (ZOPOXKHEIE
[OKPHITHS, TPOTYaphl, HCKYCCTBEHHEIE COOPYXKEHHS, O3e/IEHEHUE TEPPHTOPHHi, OTPaXKICHHS H

Ipyrue paboTsl).
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8.6. Teppuropun, noTpedHsie A/ pasMelieHNsl 00LeKTOB NpeaANpUATHS

Ha craguu TOO 1 npoexra onpenesnseTcs KOJINYECTBO TEPPUTOPHH, HEOOXOAMMBIX IS
pa3MelIeHUs] TIPOEKTHPYEMbIX OOBEKTOB M COOPY)XCHHH MOA3EMHOrO PyOHHKA, a TaKKe
obwas notpebHOCTh B 3eMNIAX B KOHType Oydyliero 3eMeNbHOro OTBOAA TOPHOIO
NpeanpHATUS O COCTOSIHHIO €r0 Pa3BUTHs Ha KOHEl OTpabOTKH MECTOPOKIEHHS C yYETOM
pa36HBKM KX MO BUAAM 3€MEJbHBIX YrOaHH.

Bce ynomsHyTble BbIllle BETMYHHBI NIoMazAeH cBoaaTcs B Tabmumy no gopme 12.

dopma 12
Tabnuua o61eit noTpeGHOCTH B 3eMENBHBIX OTBOAAX
Ne Haunmenosanue Pa3mep B TOM 4YHCJIE
M. 0OBbEeKTOB ydacTka, | c.-X. |Jecxo3 | mpou.

ra 3EMIIH

1 |IllaxTHOE noJie (B KOHTYpe 30HBI OOpy1IeHNA)

OTBasTBl MYCTHIX NIOPOJ H OTBAIBHBIE JOPOTH

OcHoBHag MIpOMIIIOLIAAKA INIaBHBIX CTBOJIOB |

PynonepepabatriBatoinas pabprka

IInomanku BEHTHISLIMOHHBIX CTBOJIOB

l"opﬂocnacaTenLHaﬂ CTaHIIHUA

IMpoune npomblLIeHHBIE 0OBEKTHI

0l N N W» B W N

Mexmnnoianounsie aBTOMOOGHIILHEIE U JKeNe3HbIE
ZIOpOrH

\O

Ckiaznsl pyasl

10 | Cxnazp! B3pbIBYATHIX MAaTepHATIOB Ha
HOBEPXHOCTH

Htoro no 3acTpoiike yKka3aHHbIMH 0OBEKTaMH

11 | Becero Teppuropuy B rpaHuLax HaMeyaeMoro
3€MEJIBHOTIO CTBOJIA

12 | Heucnons3oBaHHbIE TEPPUTOPHH
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8.7. TeXxHHKO0-I)KOHOMHYECKHE NOKA3aTEe/IN N0 IJIOWIAKAM CTPOHTEILCTBA

[1aHUPOBOYHbIE pPEIEHHs MO TUTIOIAJKaM MPOMBIILIEHHONH 3aCTPOHKH TOPHOro
npeanpMATHS  (OKOJNOCTBONBHBIE — INOIIANKH),  pyaonepepabateiBaiomne  ¢abpuky,
ropHOCIIacaTelbHble CTaHLUMHK, 3aKIAMOYHBIE CTAHLUMH, 3aKIaZO4YHbE KOMIUIEKCHI H p.
BBIIONHAIOTCA B cooTBeTcTBUH ¢ nonoxenusaMu CHull T1-89-80, CHull 1.02.01-85 u np.
HOPMAaTHBHBIX JOKYMECHTOB TpH coOmoneHuH tpebyeMod IUIOTHOCTH 3acTpOikH H
30HMpOBAHHS  3aCTpaHBaeMBIX TEPPHTOPHI MO  TEXHOJNOTHYECKOMY  Ha3sHAYEHHIO
NPOEKTHPYEMBIX OOBEKTOB.

TeXHHKO-?KOHOMHYECKHE TNOKa3aTelll [reHIUIaHa N0 IUIOLIAJKaM CTPOHTENbCTBA
peKoMeHyeTCsl IIPUBOAUTS a Buzie Tabnuubl no popme 13.

®Popma 13

T3II no nnomankaM CTpOUTENBLCTBA

Haumenopanue noxasarenci

HaumenoBanue Mowams | Mowans | Tor- | Thowans | TThowans, | Miowans [ Yenans-

TUIOLIAZIOK npennpus- | 3acTpol | HOCTB 3a- | POKPRIM | sapgragsic- | oseniene- | 30BaHMs
M TIOLLIANOK
CTPOHTENLCTBA WL Ta | K4 A | CTIpOVKH, anyomy, | s, M| Teppro-
o HaBTOZopOr, > o
% y M pun, %

1. O6orarurensHas

¢babpuxa ‘

2. dabpuka OKOMKO-

BaHHs KOHLIEHTpara

3. OxonocTBONbHAS

MIPOMITIOAAKA

4. Hammnaxmibie KoM~

JIEKCBI BCHT. CTBOJIOB k

5. Topnocnacarens-

Has CTaHIUsA

6. BasucHpl cKman )

B3pbIB. MATEPUATIOB 1
Jipyrie  00BeKThI
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9. TPAHCIIOPT HA TIOBEPXHOCTHU PYJIHMKOB

[poexTHpOBaHHE HA3EMHOIO TPAHCHOPTA WIAXT H PYAHUKOB CIIEAyeT OCYHIECTBIATH B
COOTBETCTBHH C HOPMAaTHBHbIMM TpeGoBaHMsAMH “OO6ILIECOIO3HBIX HOPM TEXHOJIOTHYECKOTO
MPOEKTUPOBAaHHS TPAHCIIOPTA HA TOBEPXHOCTH FOpHbIX mpeanpustuit” OHTII 4-86 u
nonoxenusmu Hactosmux HTIT (pasgen 12).

Bri60op BiIa TEXHONOIHYECKOTO TPAHCIOPTa HEOOX0AUMO BBIMONHATE MYTEM TEXHUKO-
IKOHOMHYECKOTO CPaBHEHHS BapHaHTOB, METONONOIHA KOToporo m3noxena B “Hopmax
TEXHOJIOrHYECKOTO HPOEKTHPOBAHHA TOPHOXOOBIBAIOWMX MPEANPHATHIH METAUTYPTHH C
OTKPBITHIM €c110cO60M pa3paboTKH”.

Kpome 3TOro, B mpoekTte ciaeayeT mpeaycMaTpHBaTh TPAHCIIOPT U1 BHYTPHPYJHHYHBIX
XO3SMCTBEHHBIX H MacCaXHUPCKUX MEPEBO30K, a TAKKe MAapK CHEUMAllHH A LOPOXKHO-

IKCMILyaTallMOHHBIX paboT.
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10. TETIJIOCHABXEHUE

10.1. O6masn yacrb

Cucrema TennocHabxeHHss TOPHOAOOBIBAlOLEro NMpPEeANpPHUATHS NpeaCTaBiseT coboii
KOMILJIEKC TEXHHYECKH CII0XKHBIX OOBEKTOB H COOPYXEHHI1, KOTOphIE MOTYT OBITh pa3fie/ieHb
Ha ClIeIyIoLIe OCHOBHBIE IPYMNIEL:

ucrounuky tenna (T3 nax npoMBIIIEHHO-OTOMUTENBHBIE KOTENBHBIE);

TEIUIONPOBOALI, MO  KOTOPEIM  OCYIUECTBISETCS TpPaHCMOPT  TEMJIOHOCHTeJNEH
(MarucTpaabHBIE M pacnpeie/INTeNIbHble TEIUIOBBIE CETH, a TaKXKe CHelHalbHble YCTAaHOBKH
Ha TeTINIOBBIX CETAX);

HNOTpeOUTENH Tema.

B naHHOM pasnene paccMaTpHBaeTCs METOAMKA MPOEKTHPOBaHHUS OOBEKTOB MEPBLIX
JABYX rpymi.

Ilpu paspaboTke NPOEKTOB CHCTEM TEIUIOCHAOXKEHHS HEOOXOMUMO HCXOINTH U3
TNIaBHBIX HaNpaBleHWH pa3sBUTHA TEIUIOSHEPreTHKH, OO0ecneudBalomyXx MOBHIIEHHE
3 (eKTUBHOCTH HCIONB30BaHHA TOIUIMBHO-DHEPI€THYECKHX DPECYPCOB NPH MHHHMAIBHBIX
KalTUTAIOBJIOXKECHUIX M SKCIIIyaTallMOHHBIX PacXo/0B, a8 IMEHHO:

KOHLIEHTpallus TEIUIOBBIX Harpy3oK H LEHTpajiu3alus IpPOU3BOACTBA H OTIyCKa
TEIIOBON SHEPTHUH,

Pa3BUTHE TEMIOQHKALKHE C YBeHYEHHEM BBHIPA0OTKH 3NEKTPOIHEPTHH Ha TEMIOBOM
norpebiIeHny;

YKpYIIHEHHE HCTOYHHKOB Tella M €MHHYHOH MOIIHOCTH YCTAHABIMBAeMBIX B HHX
arperaros;

mepexos, Ha Oojieeé BBICOKHE MapaMeTpbl  BBICOKOTEMIIEPATYpHOH BOJBI B
MarucTpajbHbIX TEIUIOBBIX CETAX;

[IOJIHOE MCIIOJIB30BaHHE BTOPUYHBIX TOMTHBO-IHEPTUTHYECKHX PECYPCOB.
10.2. TexHuko0-3K0HOMHYEcKOe 000CHOBAHUE
[Tpu pa3zpaGoTke 0GOCHOBBIBAIOUIMX MATEPHAJIOB K CXEME PasBHTHA TOPHOPYIHOTO

NpeaAnpUATHa OOJDKHaA OBITh COCTaBJICHA, CorjacoBaHa U YTBEPXKICHA B YCTAaHOBJICHHOM

nopsiake “CxeMbl TemnocHabxeHns paitoHa”.
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Kpyr Bonpocos, KoTopble MoAnekar paccMOTPEHHIO B 0OOCHOBaHHIO B 3TO# pabore,
ompegencH [lonoxenneM, yTBepxaeHHbIM nmocraHoBneHueM [ocnnana CCCP  wu Toccrpos
CCCP ot 22 mas 1974 r. Ne 71/107.

Ecnn BenHuMHA pacueTHOH TENNOBOH Harpy3Ku ONpeliefieHa B pasMepe MeHee 100
Ikan/y, “CxeMa TemsocHa0XeHHs pailoHa” MOXET HE COCTaBIAThCA, a TEXHHYECKHE
pelleHHs MO CHCTeMe TEIJIOCHAOKEHMS NPHBOJAATCS B MOACHUTENBHOM  3amucKe
000CHOBEIBAIOLIHX MaTeEpHaoB.

Ha 3701 cTamuu JomKHB! OBITH Taloke pazpaboTaHbl BONPOCH! CPOKOB CTPOMTENBCTRA H
OYEePEeJHOCTH BBOJA B SKCILIyaTAIMIO MOIIHOCTEH.

Ocoboe BHHMMaHHE CjieNyeT yJeNuThb MONHOTE ¥ TOYHOCTH ONpeNesICHHS pacyeTHOM
TEMIOBOH Harpy3kd (¢ pa3OHBKOW 1O BHIaM TEIIOHOCHTENEH), peXHMOB M YpOBHEH
TEIJIONOTpeOIeHNusd, TaKk KaKk OT 93TOro, B KOHEYHOM HTOre, 3aBHCHT 3KOHOMHYHOCTD H
CTOMMOCTbh TETJIOTEHEPUPYIOUIUX YCTAHOBOK H CHCTEMBI TEIUIOCHA0)KEHHS B LIEJIOM.

EnunoBpeMeHHBIE 3aTpaThl Ha CTPOHTENBCTBO HCTOYHUKOB TEMNA H TEIUIOBBIX CeTei
cneayeT  ONpeAeNnsTb WM 110 YTBEPXKIEHHBIM  YIENbHBIM  KalWUTAJOBJIOKEHHAM,
pa3paboTaHHBIM ClELMANTN3HPOBAHHBIMM NPOEKTHEIMU OpPTaHH3ALUAMH, WA [0 aHAJIOraM M
TUIOBBIM IPOEKTaM, HMEIOMIUM HanboJee NPOrpeccHBHEIE IOKAa3aTENH.

B 060CcHOBBIBarOIMX MaTepHanax JOJDKHBI OBITh NpPeICTaBICHbl IPEIIOKEHHS O BHIE
C)KHTaeMOro TOILIMBA H IIpeJnonaraeMplif 00beM ero norpedneHus.

O6ocHoBaHue oObemMa nOTpeOeHHUsS] TOIUIMBA BBINMOJHSAETCS Ha CTaOUM MPOEKTa
(pabouero mpoekTa).

IIpn BEIGOpE TOrO WM HWHOrO BHIA TOIJIMBA CIEAYET OPUEHTHPOBATHCHA, B IIEPBYIO
ouepesb, Ha UCIONb30BaHHE MECTHOTO TOILIMBA, HE TpeOyIollero JalbHUX IEePEeBO30K, U Ha
Hajauuue cBOOOIHBIX TOIUIMBHEIX pe3epBoB. Eciu B paccMarpuBaeMoM paifoHe MecTHoe
TOIUIMBO OTCYTCTBYET B HEOOXOAHMMBIX KOJNHYECTBAX WIM ero Ao0bMa o0X0auTCsa AOpOro u
cBs3ana ¢ OONBIIMMM KaNUTAJIOBIOXEHHUSMH, TO BONIPOC O BHLIOOPE BMJA TOMIMBA JOJKEH

perarbes NyTeM TEXHHKO-3KOHOMHYECKHX pacyeToB.
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10.3. CocTaBnenne npoekta

10.3.1. Fcxonmsie naHHbIe U1 IPOEKTUPOBAHHS U OCHOBHbIE BOTIPOCE,

pelllaeMbie B pasnerne

OcHoBaHHeM ANA BHIMIONHEHHA MPOEKTa CTPOMTENBCTBA HOBOTO HIIM PacCHIUPEHHS
(PEKOHCTPYKUHMH)  CYNIECTBYIOWIETO  FOPHOPYAHOrO  MpEANpPUATHS 1O  pasieny
TEMIOCHA0XKEHHS ABISIOTCS:

yTBepx/ieHHas “Cxema TeriocHabXeH!s. paiioHa™ WK CXeMa Pa3BUTHS NIPeIIIPUITHS;

YIBEPXKIECHHOE 3alaHH€e Ha NPOEKTHPOBAHME, COCTABICHHOE 3aKa3YHKOM COBMECTHO C
MPOEKTHOH OpraHu3alliell M COINIACOBAHHOE C 3aMHTEPECOBAHHBIMM MHHHUCTEPCTBaMH M
BEJIOMCTBAMH B YCTaHOBJIEHHOM MOpSIKe.

B osToM samaHMm  JomxHa ObIT NOATBEPXKAECHa  TEXHHUKO-3KOHOMHYECKas
1e1eco00pasHOCTL CTPOHUTENBLCTBA, ONIPE/IENIEHa pacyeTHas TENJIoBas Harpyska (C pa36uBKoi
Mo BMAAM TEIUIOHOCHTENei) W HaMeueHa KOOmepaulHsi MO BCIOMOTaTeNbHBIM Clyx0aM H
X035/CTBaM, BKIIIOYas HHXKEHEPHbBIE CETH U KOMMYHHKAI[UH.

Jo nayana pa3zpaGoTKH NpoeKTa JOXKHBEI OBITh MONYYEHHl H COOpaHbl BCe HCXOIHBIE
JaHHble, HeoOXoiaumble s npoekTupoBanus. Ilo TenmomexaHMYeckol YaCTH CHCTEM
TEILIOCHA0XKEHH S K TAKOBBIM OTHOCATCSL:

JIns UICTOYHKKOB TemJa:

TETJIOBBIE HArpy3KH 110 NIOTPEOHTENAM TEMa C yKa3aHHEM BHIOB TEMJIOHOCHTENEH U HX
NapaMETpoB, a TaKXKe Ha3HAYEHHs HCIONB30BaHUS (TEXHOJOrMYecKHe HYXKIbl, OTOIJIEHHS,
BEHTHJIALIUSA H rops4ee BOJOCHAOXKEHHUE);

TOZOBBIE PacXOMBI TEI1a IIPOU3BOACTBEHHBIMH TOTPEOUTENIMH;

BbIOpaHHas CXeMa TeMJIOBBIX ceTeif (OTKpbiTas MHJM 3aKpeiTad) H PHHAATHIH
TeMIepaTypHbIH rpaduk;

Nbe30METPUUECKHI rpadHK TEMIOBHIX ceTeil;

CX€Ma TEIUIOBBIX BBIBOJOB, X JMAaMETPhl U KOJIHNYECTBO;

KOJIMYECTBO BO3BPAIl@EMOr0 KOHJEHCAaTa OT OTIEIbHbIX HOTpebuTenedl mapa, €ro
TeMIliepaTypa H BO3MOXKHOE 3arps3HEHHE;

MCTOYHUKHM BOJOCHaGXEHHS AN MOANMTKH NApOBBIX KOTJIOB (BOCIOJHEHUS I[OTEPh

napa ¥ KOHJeHcaTa) U TEeIIoBOl CeTH (ropsyee BOZOCHAOMEHHE U yTEUKH);
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MONHBI! XHMHYECKHH aHATN3 BOIBI, MOCTYNAIOLIEH Ha BOJOMOATOTOBKY (1 OTKPHITOH
CXEMBbI TEHJIOBBIX ceTelf BOJbI JOJDKHBI YAOBIETBODATH TpeOOBAHMSAM, TPENbABISEMBIM K
BOJIE IUTHEBOTO KAUECTBA);

JlaRJieHNe B NMOABOAAILUX BOJOBOJAX;

cnoco6 M peXMM JOCTaBKM TOIUIMBA Ha I[POMIUIOIIAAKY, BecoBas HopMa
KEJIEe3HOHNOPOXKHbIX MAapIUpyTOB, XapaKTepUCTHKa KYCKOBAaTOCTH TBEpAOrO TOILIMBA,
HeoOXONUMOCTDh COOpPYXXEHHSA CKJIaJOB IJIHTENBHOIO NONb30BaHHSA, (U3UKO-XHMHUYECKH
COCTaB TOILUIUBA U €r0 MECTOPOXKJICHHUS;

BO3MOKHOCTb MCIOJIb30BAaHUA 11IIAKA M 3071b1 B COCTABE CMECH MaTepHana Aj 3aKlaaku
BbIpabOTaHHOI0 NMPOCTPAaHCTBA UJIM Ha MPEATIPUATHIX CTPOiiMaTepUaIOB,

OpraHM3anysi peMOHTHBIX paboT (oObeM paboT, [OANEKALMX BHIIOJIHEHHIO
HEMOCPeJCTBEHHO HA NPOEKTHPYEMOM TPETIPHATUH);

0co0bIe yCIoBUS.

B cnydae pacumpesus ¥ peKOHCTPYKIHH IEHCTBYIOIIMX HCTOYHUKOB TEIJIA, IIOMHMO
MEPEYHCIIEHHBIX JIAHHBIX, JODKHBI OBITH MONy4YeHbl XapaKTEPUCTHKH YCTAHOBJIEHHOTO
obopynoBaHus, ero 3KCIUTyaTallHOHHEBIE MOKa3aTeld M aKThl OOC/IeOBAaHHS TEXHUYECKOTO
COCTOSIHHS, OANaHCOBYIO HJIH OCTATOYHYIO CTOUMOCTh W MCIIOJIHMTE/BLHBIE YEPTEXKH BO BCEX
YacTax.

Jns Tennoseix ceteii:

CBECHHA O CYWECTBYIOIUMX M BHOBb MNPOEKTHUPYEMBIX HCTOYHHMKAaxX Temjia H
XapaKTEepUCTHKA UX OCHOBHOTO 000pyIOBaHNuS,

CMHCOK CYHIECTBYIOLIMX M BHOBb NMPOEKTHUPYEMBIX MOTpeOUTENEH Telula ¢ ykasaHHeM
MaKCHMAaNbHbIX €ro pacxoJOB (Ha TEXHOJIOTHYECKHE HYXJIbl, OTOIUIEHHE, BEHTHUIALHUIO H
ropsdyee BoAocHaOXeHHE), BHMIOB TEIJIOHOCHMTENEHi M HX NapaMETpOB, KOJHYECTBA H
TeMMepaTryphl BO3BpalllaeMOro KOH/AEHCaTa, BRICOTH OTAaNIMBAaEMBbIX 3[aHWI, pacnonaraeMbix
HaropoB Ha BBOAAX H MECTONOJIOKEHHH NMOCIEHHUX;

CHTyallMOHHBIH TUlaH palOHa 3aCTpPOMKH M TreHepalbHBIff IIJIAH IPOEKTHPYEMOTO
npennpusatus B Macttabe 1:2000 unu 1:5000 ¢ HaHeceHHeM IOA3EMHBIX H HalI3eMHBIX
KOMMYHHKaUUH, aBTOMOOMJIBHBIX JOPOI H  JKeJe3HONOPOXHBIX  MyTeHd, JIHHMIH
3NeKTponepeaay, BceX 0OBEKTOB H COOpY)KeHHH, BKIIIOUas HCTOYHHKH TEIIa;

KpaTKoe OMHCaHHE TOMOrpadMYeCKHX M T'MAPOJIOTHYECKHX YCIOBHH No HameuaeMoi
Tpacce TenjaoNpoBOJIOB;

MECTa BO3MOXKHOTO cOpoca JapeHaxedl M cmyckaeMbix H3 TpyOONpoBOAOB BOA B

€CTECTBEHHBIC OBparu, BOAOEMBI U CHUCTEMY KaHANIM3alUH.
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IIpu npoekTHpOBaHMM pacIIMpeHHs W PEKOHCTPYKIMH NEHCTBYIOMMX TEMIIOBBIX CETeH
B JIOTIOJIHEHHUE K yKa3aHHBIM JIaHHBIM HEOOXOMMMO NOJNYYHTh MAaTEPHAIHI 1O CYLIECTBYIOIIEH
CHUCTEMC TCHJIOCHaG)KCHPIX, B KOTOpPBIX JAOJDKHBI OBbITH OTpa*XCHBI 06"11/18 CBCIACHHA U
KOHCTPYKTHBHBIE XapaKTEPUCTHKHM (BHIBI M [apaMeTpbl TEIUIOHOCHTENEH, IHaMeTphl
Tpy6OnpoBOAOB H THMBl YCTAaHOBAECHHON apMaTyphbl, HAIHYUE CHELUHATLHBIX YCTPOHCTB MO
Tpacce TEIUIONPOBOAOB, CMOCOOb KOMIIEHCALMM TEIUIOBBIX YAJNMHEHUH H MpOKIIafKH,
OCHOBHbIC TETUIOM3ONALHOHHbIE M CTPOUTENbHblE KOHCTPYKLHH, a Takke TPUHATHIHA
TENIOBOH  peXHM, pe3ynbraThl THAPABIAYECKMX  HCNBITAaHWHA,  HCHOJMHHTEIBHBIH
Ibe30MeTpHUeCKHit rpadHK U AedeKTHAs BEIOMOCTb.

Ilpoext mo pa3gaeny TenjocHabXEHHSA AOJDKEH COCTOATh U3 MOSCHUTENLHOH 3allHCKH,
rpaduyeckux MarTepHaioB, cnenudpuKauuii W BEIOMOCTEH Ha 00OpyHOBaHHME, H3AEAHSA U
OCHOBHBIE MaTepHaibl, HEOOXOAUMBIX COrNaCOBAHUIA.

IMoscuuTtenpHas 3anucka Mo TEIJIOMEeXaHHYECKOM YACTH BKJIIOYAET CIEAYIOIIME IIABbI:

Ilo ucrounnkam Terna:

TEIUIOBBIE HATPy3KH,

TOIJIUBO,

BEIGOp OCHOBHOTO 060pynOBaHu,

Oanancel mapa ¥ BOJEI,

TEIUIOBAsl CXEMa,

BCIIOMoratejbpHoe 000pyJoBaHHe,

TOIUIMBHOE XO035HCTBO H CHCTEMA IIJIAK030J10y JaICHH S,

BOJIONOATrOTOBKA,

OYHCTKa JBIMOBBIX T230B M BHIOOp IBIMOBOH TpYOHI,

KOMITOHOBKa 000pyIOBaHus,

MeXaHHu3alKs PEMOHTHBIX paboT,

TEpMOU30JIA1Hst 060pyAOBaHHs U TPYGOIPOBOAOB,

coobpaXkeHuUs 10 OPraHH3aIMK HKCIIIyaTallul U TEXHHKO-9KOHOMUYECKHE TI0KA3aTCIH.

ITo TennoBeIM ceTsaM:

TEMJIOBHIE HATPY3KH U HX MOKPHITHE;

CHCTEMa TETIOBLIX CETEH M TpacChl TEMJIONPOBOJOB;

TENNOBOH ¥ MMAPABIHYECKUH PEXUM TEIUIOBBIX CETEH;

OCHOBHBIE KOHCTPYKIHH H CllellHaIbHbIE YCTPOHCTBRa;

TepMOU30JIALHUs 060pyn0oBaHKs 1 TPYOOIIPOBOJOB;

coo6pa>1<e1mﬂ MO OpraHH3alMH SKCILIyaTalldid U TEXHUKO-3KOHOMHUYECKHUE NMOKA3ATCIIH.
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[lpu pacuiMpeHMH W peKOHCTPYKUMH N€HCTBYIOIIMX NPEANPHUATHH NOSCHUTENHHASL
3anycKa Z0nonHseTcd raBoil “OnucaHye CyLecTBYIOWEH CUCTEMBI TETIOCHA0XKEH .

['paduyeckuit Matepuan no TEIIOMEXaHHUYECKOH YacTH BKIIOYAET KOMIIOHOBOYHbLIE
YEPTEXXH M pa3BEpHYTbIE CXEMbl [0 HCTOYHHKAM TEINa, IUIaHLl TPacc TEIUIOBBIX ceTelt M
pacyeTHble cXeMbl TPyOONPOBOAOB C CEYEHMSAMH DACHONOXKEHHS TpyO, Ibe30METPHYECKHE
rpa¢uku (11 OCHOBHBIX MarucTpanedl M OTBETBJIEHMH) M JpYrHe Y3JIOBBIE HEPTEXH,
HEOOXOAUMOCTh KOTOPBIX OY/IET BBIABIEHA B [IPOLECCE TPOEKTHPOBAHUS.

Croenugukanuy U BeJOMOCTH Ha 060pyoBaHHE CleJlyeT COCTABIATH B COOTBETCTBUH C
tpebopanusmu CHull 1.02.01-85.

Bo BpeMms BeINONHEHHS NpOeKTa NODKHBI OBITH COCTaBAEHB! 0DOCHOBaHMS 00bema
notpebneHus TONNMBA.

Kpome Ttoro, momxupl GBITH NpPOBEIEHB! HEOOXOIMMbIE COIJIACOBaHHS C OpraHaMu
l'ocynapcTBeHHOro Ham30pa N 3aHHTEPECOBAHHBIMH OPraHM3aLUIMU.

Bce cornacoBaHus NOJKHBI OBITb 3aKOHYEHB! JO 3aBEpIUCHHUS NPOEKTUPOBAHHA H

nepenaymn Od)opMﬂeHHLIX MaTepHalioB Ha SKCIIEPTHU3Y.

10.4. Pabouuii npoexr

IMpn BrmmonHeHuH pabouero mpoeKTa HCXOAHBIE JaHHBIE, HEOOXOAWMbIE IS
NIPOEKTUPOBAHUS, IODKHBI NPHHHMATBCA TaKMMH Xe Mo obbeMy U MOJHOTE, KaKk M IpH
pa3paboTke NpoeKTa.

Kpome Toro, 3axa3uuk o0s3aH nmepeaarh NPOEKTHOH OpraHM3alfH JOKYMEHTAIMIO MO
3aKa3blBa€MOMYy HM OOOpYNOBAaHHIO HHAWBHAYaNbHOTO H3rOTOBJICHMS, KoTopoe Oyner
YCTaHOBNIEHO Ha MPOEKTHpyeMOM oOBbeKTe, a TaKXke yKa3aTh IJIJAHHPYEMBIE CPOKH €ro
MOCTaBKHU.

Jns Gonee NpaBMIBHOTO y4eTa YCNOBMH IKCIUyaTallMM SHEPTETHYECKOH YCTaHOBKH,
B3aHMOCBA3HM €€ OTACIbHBIX arperaToB M MeXaHH3MOB COTTTacOBaHME M OQoOpMIIEHHE Ha
3aBOJIC-U3TOTOBUTENEC TEXHHUYECKHX YCIOBMH Ha TIOCTaBKy o0OOpYNOBaHUS HOJDKHO
MIPOBOAUTLCA C Y9acTHEM MpEeNCTaBHTENEH IPOEKTHOH OpraHi3aHH.

[Inanwl Tpacc TEMNOBBIX CeTeil HAa JTOH CTalMM MPOSKTHPOBAHHA COCTABNAIOTCA, Kak
npasuio, B Macmtabe 1:1000 u 1:5000 (o mMarucTpaibHBIM M pacHpeleNHTENbHBIM CETAM
COOTBETCTBEHHO), AN 4Y€ro HEOOXOAMMO NOJy4YeHHe B KAyeCTBE HCXOAHBIX MAaHHBIX

reHepajbHOro IIaHa IPOEKTHPYEMOro NpPEeRNpHsTUS B TakoM Xe Macmrtabe. Martepuansi
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HHXXEHEPHO-Ie0le3N4ECKUX U MHAPOre0JOTHYECKHX M3bICKAHUH BBIIAIOTCS B YCTAHOBIEHHOM
NOpSLIKE,

[Tpu BO3MOXHOCTH oOOecrmedeHHs TEIUIOM HOBBIX OOBEKTOB H COODYKEHHH OT
JeHCTBYIOIMX B paiiOHe CTPOHTENLCTBA MCTOYHHMKOB TEIUIa W TEIJIOBBIX CeTel 10 Hauana
NPOEKTHPOBAHUs NIOJDKHBI OBITE MONYYEHBI pPA3pElICHHs] M TEXHHYECKUE YCIOBHA Ha
NpHCOEIUHEHHE OT 3HeprocHabxaoueH opranu3aliu.

I'paduueckas yacTh BBINIOJHAETCS B BUAe paboumx uepTeXkell. HMEIOLIMX CTENeHb
TOYHOCTH H ACTAJIM3alMH, OOCTATOYHYIO M1 Ka4Y€CTBEHHOIO NPOU3BOACTBA CTPOHTEJIBLHO-
MOHTaXHbIX paboT B CpoKH, 00ecHedYuBalOIME CBOEBPEMEHHBIE BBOJ B IKCILIyaTalUIO
IPOEKTHpyeMOro o0beKTa.

O6neM BLII[aBaEMOFI 3aKa34yHuKy TEXHUYECKOH NOKYMCHTAllMH, B TOM 4YHCJIE MO
ceuudukauuaM Ha o0OpymOBaHHE, € OPUIOXKEHHIMH H CMETaMH, OINpeaesercs
HOMEHKNATYpoOil y3/1I0B pabouMX ueprexeli HUCTOMHMKOB Temia W TEIUIOBBIX ceTed WM
COCTABOM THUIIOBOI'O IIPOCKTA B CIYYa€ €ro NpUBA3KH.

IlpuMeneHHble B NpOEKTEe CTAaHJApTHl, HOPMBl, YEPTEXKH THIIOBBIX KOHCTPYKIMH
JeTtaneil, OTHENBHBIX DIEMEHTOB W Y3/IOB, @ TakikKe BPEMEHHBIX COOpYXeHHH B 00beM
Bbmasaemoﬁ 3aKa34yHuKy TEXHHYECKOH JNOKYMEHTAUHH HEC BXOOAT H MOTYT OBITH OTHPABJICHB!
Ha CTPOMTENBHYIO TUIOLIAAKY [0 JOTOIHUTENEHOMY 3a1pocy.

JleTanupoBOYHble YEPTeNH METAIMUECKHX KOHCTPYKLHMH M HeCTaHIapTH3HPOBAHHOTO
obopynoBaHus pa3pabaThiBAalOTCS OPraHM3alMAMH, OCYILECTBISIOUIMMH CTPOMUTEIBHO-
MOHTaXHble paboThl, MO0 IIPOEKTHOM opraHu3alMedl o oTAeabHOMY moroBopy. Taroke mo
OTIENBHOMY JIOTOBOpY OdopmiseTcs pa3paboTka KOMIIOHOBOYHBIX UYepTeKeH KOTENBHBIX
arperaToB M KOTENBHO-BCIIOMOTaTenbHOro obGopyaoBaHus (MbLIEra3oBO3LyXONpPOBOAOB) K
HHUM.

HpH BBHIOJIHCHHH MOHTa)KHO-CGOpO‘{HLIX qep’remeﬁ TEXHOJIOTHYECKUX pr60HpOBOJIOB
HCTOYHHKOB Tela, KaK [PaBHIO, HEOOXOAWMO HCXOAWTH W3 YCIOBHA HMX 3aBOJACKOIO

HM3TOTORNIEHUA H OJIOYHOH MOCTABKH HE3aBHCHMO OT JaBJIeHHUS TETUIOHOCUTENEH.

10.5. IlepeveHs 0OCHOBHBIX HOPMATHBHBIX MaTePHAJIOB

l'lepeqcnb OCHOBHLIX HOPMAaTHUBHBLIX MAaTCpHaIOB, KOTOPBIMH HAUICXKHT MOJIb30BATHCH

npH paapaﬁon(e NPOCKTOB NMPOMBIIUICHHO-OTOMATENBHBIX KOTCIBHBIX M TEIJIOBBIX CETEH,

npusefeH B Tabi. 10.1.
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Tabnuua 10.1

ITepevenb HOPMaTHBHBIX JOKYMEHTOB

Ne HauMeHnoBaHue 1OKyMeHTa Ceenenus 06 yTBep)KACHHH
I JIOKYMEHTA
1 2 3
1 CHull 1.02.01-85 HucTpykuus o cocrase, Tocerpoit CCCP, 1985T. ¢
nopsake pa3paboTku, COTNACOBaHUU H YTOYHEHHAMH M H3MEHEHUAMH
YTBEP)KAEHHS NPOEKTHO-CMETHONH AOKYMEHTa- 1986, 1987 1 1988 r. 1.
MM Ha CTPOUTENILCTBO NPEANPHATHI, 3MaHuH
H COOPY)KEHHH
2 CHull I1-35-76. KortenbHble yCTAHOBKH. Tocctpoii CCCP, 1976 .
HopMbl IpoeKTHpOBaHUS ¢ u3MeHeHueM 1977 r.
3 CHuII 2.04.07-86. Toccrpoit CCCP, 1986 r.
Tennoseie ceT
4 CHull 2.04.08-87. Toccrpoit CCCP, 1987 r.
I"azocHabxenue
5 CHull 2.04.14-88. Tennoas uzonsuus T'occtpoit CCCP, 1988 r.
obopynoBanus u TpyOONpOBOaOB
6 IpaBuna ycrpoiicTBa H 6€30MaCHOCTH IKCHTY- Tocroprexnamzop CCCP, 1988 r.
aTallHy MapOBBIX H BOJOTPEHHBIX KOTIOB
7 [IpaBuna ycrpoiicTa n He3onacHoii Jkcnaya- Tocroprexunanzop CCCP, 1987 r.
Talluu COCynoB, pa60Ta}oumx noa JaBJICHUEM
8 [paBua 6e30MacHOCTH B ra30BOM X034HCTBE Tocroprexnagsop CCCP, 1979 r.
9 ITpaBuna yctpoiicTa 1 6e30macHoit KcLIya- T'ocroprexnansop CCCP, 1970 .
TalKK TPYOOIPOBOIOB Napa U ropsiyeii BOJIb!
10  |IlpaBuna TeXHHYECKOH KCITyaTallUM Munsnepro CCCP, 1976 .
3JIEKTPHYECKHX CTAHIHH U ceTeH. ¢ u3MeHenuem 1983 r.
W3znauue TpuHaauaroe , nepepaboTanHoe
U JIONOJIHEHHOE
11 IlpaBuna ycrpoiictBa U Ge3omacHoi Tocroprexnapzop CCCP, 1969 r.
3KCIUTyaTallHH IPy30MOABEMHBIX KDaHOB
12 [ HopMbl TEXHOJNOTHYECKOTO IPOEKTUPOBAHUSA Munswepro CCCP, 1981 r.
TEIMUIOBBIX NeKTpHdeckux craHumit BHTII81
13 [HopMsi pacuera snementoB napoBeix kornos Ha |[ocroprexnansop PCOCP, 1965 r.

IPOYHOCTh
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14 |IlpaBusa B3pbIBOONACHOCTH TOMIHBOIOAAY Munsnepro CCCP, 1973 1.
3NIEKTPOCTAHIMH
15 [paBuna B3pbIBOOE30NIACHOCTH YCTAHOBOK A1 Munsnepro CCCP, 1974 r.
NIPUTOTOBJIEHHS ¥ CXKUTaHUA TOIJIMBA B
IBUIEBUIHOM COCTOSHUM
16 | Texnuueckue TpeboBaHus N0 B3peIBOOE30Na- Mumnsnepro CCCP, 1974 r.
CHOCTH KOTENBHBIX YCTAHOBOK, paboTaiolux Ha
Mas3yTe MM NPHPOJHOM rase
17  |IlpaBuna TexHUKH 0€30MaCHOCTH NMPH IKCILTY- Munsnepro CCCP, 1983 .
aTallMH TEIUIOMEXaHWYECKOro 060pyAOBaHHUs
3NEKTPOCTAHIME ¥ TEMIOBLIX ceTel
18 BpemenHble MeTOANYECKHE YKa3aHus no BeiObopy | Munsnepro CCCP, 1978 r.
pacdeTHOH TeMmepaTypbl CeTeBOH BOJKHI B
CHCTeMaXx LIeHTPAIM30BAaHHOTO TEIIOCHAGKEeHHU
19 |Meronauka onpeleneHus BAIOBBIX BHIOPOCOR Munasunepro CCCP, 1983 r.
BpPEHBIX BELIECTB B arMoc(epy OT KOTIOB
TEITOBBIX MekTpocTanuuii MT 34-70-010-83
20 MeToaMKa pacyeTHOrO OnpenesieHns Munsnepro CCCP, 1987 .
BEIOpOCOB OeH3(a)npeHa B atTMocdepy
OT KOTJIOB TEILIOBBIX JIEKTPOCTaHLIHMIHA
PTM BTH 02.003-88
21 Pacuer BBIOpOCOB 3arpsasHsIOLMX BelecTB npu |M3man I'ockomruapomerom B
CXXHUTaHUH TOIUTHBA B KOTJIaX IPOU3BOAM- cocrtase “COOpHHKa METOHK
TeNBHOCTHIO 10 30 T/4 110 pacyeTy BbIOPOCOB B aTMO-
chepy 3arpsA3HSAIOILNX BEILECTB
pa3nU4HBLIMH NPOM3BOACTBAMH”,
1986 r.
22 | BpemeHHas UHCTPYKUMS O COCTABE U I'TIA Cantexnpoext ['occTpos

0(hOpMIIEHNH TEXHONOTHYECKHX pabodnx

yeprexei koTenbHBIX ycTanoBok TMH 01-81

CCCP. 1981 r. ¢ u3aMeHeHHeM
1984 r.
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11. [IPOMBIUIJIEHHAA CAHHWTAPUA

11.1. BopocHaO:xenne ¥ KaHAJIH3AUHA

11.1.1. TexHuKo-3KOHOMHYECKOE 06OCHOBAHHE

Ha ocHoBaHMM 3aJaHMi TEXHOIOTMYECKHX OTAENOB M INTAaTHOrO pAaclHCaHus B
cootBercTBur co CHull onpenensiercs noTpe6GHOCTD NpeJNpPUATHA B BOJAE Ha IMTHEBLIE U
MPON3BOJACTBEHHBIE HYXIbI, KOMMYECTBO OBITOBBIX M NPOM3BOJCTBEHHBIX CTOYHBIX BOX IO
ouepe]sM CTPOUTENBCTRA.

Ilpy paclu¥ipeHMH M PEKOHCTPYKUMH ACHCTBYIOIIETO NPEINpPUATHS YYHTHIBAETCS
dbaxTHueckoe BoxonoTpebieHHe U BOJXOOTBEICHHE, CYLIECTBYIOLHE COOPYXKEHUA U CETH.

B cooTBeTcTBHM ¢ NONUTHKOMH pecypcochepesxeHns IMaBHBIM HalpaBIEHUEM B BOJHOM
XO3M/CTBE ABISETCA JKOHOMHOE W PpAlMOHAIBHOE HCIONb30BaHHE BOJAHBIX PECYPCOB H
oxpaHe 6acCeifHOB peK, 03e€p U APYTHX UCTOYHHMKOB OT 3arps3HEHHUs U HCTOLICHHUS.

PaccMaTpuBaeTcs BO3MOXKHOCTH MaKCHMAlIbHOTO HCIOJb3OBaHHS LIaXTHBEIX BOJ, BOI
OCyLIEHHs Kapbepa H JOOYUCTHBIX OBITOBBIX CTOYHBIX BOA Ha IPOM3BOACTBEHHBIE HYKJBI
npeanpUsATHSL.

ITpyn 3TOM B HCXOAHBIX MaTepHallax AJa NPOEKTHPOBAHHSA JO/DKHB! ObITH MPEACTaBIICHBI
YTBEpXACHHbIE 3aMachl H KAYeCTBO MIAXTHBIX BOA.

Hcnonp3oBaHue QOOYHMIIEHHBIX OBITOBBIX CTOYHBIX BOJ Ha MPOM3BOACTBEHHBIE HYXIbI
paspemiaeTcss IpPH OTCYICTBMH KOHTaKTa TPYASUIMXCS C BOJOM MM IIpH  YCIOBHUH
cornacosanus ¢ COC.

Ha ocHOBaHHHM NaHHEIX O MOJ3EMHBIX H NOBEPXHOCTHHIX BOJOMCTOYHHKAX pailOHA B
COOTBETCTBHH C JAaHHBIMH BOJAONOTpeOsieHUs NPOM3BOAMTCA BhIOOp HauboJice HANCKHBIX H
9KOHOMMYECKH 11eJ1ecO0Dpa3HbIX MCTOYHUKOB BOJOCHAOKEHHS.

Ha ocHoBanuu I'PI,Z[pOJIOI“H“IeCKI/IX H FHI[pOI’COJIOI‘H‘-ICCKPIX JAaHHBbIX, KapTorpa(imqecxHx
MaTepHAJIOB ¥ TEHEPAIBHOrO IJIaHA PelaeTcs CXeMa BHEMIOLALOYHOr0 BOJOCHAOXKEHHA U
KaHaJM3alKH, ONPeJeNsiOTCs THIB! U KOJIHYECTBO COOPYKEeHMH.

Ha rteppuTOopuM mIpOMIUIOIIAAKK TNPEeAyCMaTPHBAeTC] OpPraHH30BaHHBIA  OTBOX
HOBEPXHOCTHBIX CTOYHBIX BOJX C BOJOOTBEIeHHEM Haubosee 3arpa3HEHHON YacTu A0KIEBBIX
H TaJbIX BOJ HA OYHCTKY.

Crenenb OYMCTKH CTOYHBIX BOJ OMNpelendeTcs pacyeToM Ha cMelleHue ¢ BOJOH

BOJI0€Ma B COOTBETCTBUH ¢ “CaHUTAPHBIMM MPaBUIaMH H HOPMaMH OXPaHbI MOBEPXHOCTHBIX
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BoZ oT 3arps3Henus” Ne 4630-88, a npu vcnonp30BaHUM Ha MPOW3BOJACTBEHHBIE HYXIBI - B
COOTBETCTBHM ¢ TpeOOBaHMAMH, NPEABABASEMBIMH K KauyeCTBY BOJbl IPOH3BOICTBOM.
OmnpenenseTcs YUCIEHHOCTD LiEXa BOAOCHAOXKEHHS M KaHAJIW3aLMH.

KpaTkass mosicHUTENbHas 3anmucKa MOJDKHA COAEPXaTh OMMCAaHHE MPHHUMIHAIBHEIX
pelieHuii MO BHEIJIOIAZOYHOMY BOJOCHAOXEHHIO W KaHAIM3allMM, B TIPOEKTE ClIEAyeT
TIPUBECTH:

Tabnu1el BOHONOTPeONEH!S H BOJOOTBEACHHS;

BOIOXO0351HCTBEHHBIH OaaHc;

CHTYyaUMOHHEIH IJIaH C pa3MeLlleHHEM COOpYXEeHHU BOXOCHAOXKEHNS U KaHAJM3aLHUH.

Ilpu orcyTcTBMM Yy 3aKa3ukka pa3pelieHdsl Ha CHeNUalbHOe BOJOUCIONL30BaHHE
MuHBOIX03a HA CTaAHW aKTa BRIOOpA ILIOWAIOK 3aKA3YWK MOJIy4YaeT pa3pellleHHe Ha CTaauH
T30, cornacosas npoekt npeapaputenbio ¢ CIC u LIYPOH.

Marepuaisl A7 COIJIaCOBaHMS MOIYT OBITH MOATOTOBIIEHBI NPOEKTHOM opraHusaruei

110 OTACIBHOMY AOTOBOPY € 3aKa34HKOM.

11.1.2. TTIpoekT (pabounii npoexT)

Ipu paspaboTke NPOEKTa HA OCHOBAHMM HCXOMHBIX JIAHHBIX MO BOJOCHAGXKEHHIO M
KaHaM3alluu OTIPEJIENAIOTCA PaCXOAbl MATHLEBOMN, NPOU3BOACTBEHHOM H 0GOPOTHOI BOABI,
KONMYECTBO OBITOBEIX M TPOM3BOJACTBEHHBIX CTOYHBIX BOJ, IMOJIEKALIUX OYHCTKE,
OTBEACHHIO M MOBTOPHOMY HCHOJIB30BaHHIO. B moxsemHble BEIpabOTKM cielyeT MonaBaTh
BOJY NMUTHEBOTO KAYeCTBA.

Mo cornacosanuio ¢ COC pomyckaercss McHolb3oBaHHE oOe33apakeHHON MaXTHON
BOIBI.

Iins  cHabGxkeHus ropHopabo4YHMX Tra3sMpOBaHHOM INHUTBEBOH BOJOH  ciemyer
npoeKTHpoBaTh B cocTaBe ABK nurheBble cTaHMM B COCTaBe MOMEINEHHA MANA
NPHUTOTOBJICHUA ra3pOBaHHOMN BOJIBI HIIM Yasi, IOMELEHHs XpaHeHHs AT, MOMKH .

[Ipy O4epeNHOCTH CTPOMTENLCTBA BBHUICIAIOTCA PACXOIbl HA NMYCKOBOH KOMIUICKC H
OYepean CTPOUTENBCTBA.

OnpenensioTcs pacxoAs! BOABI Ha IPOTHBOMOXAPHBIE HYXIbl, KOJHYECTBO II0XKAPOB,
MX DPONODKHTENBHOCTb.

IokpeiTHe mnoTpebHOCTEH B XO3AHCTBEHHO-NUTBEBOH H TNpPOH3BOACTBEHHOH BOME
JIOJDKHO OCYLIIECTBIIATECA OT CNEAYIOIMX HCTOYHUKOB:

NOA3CMHBIC BOJBI,



238

MOBEPXHOCTHBIE BOJBI;

IIaxXTHbIE BOJBI H BOJIbI OCYIUEHUS Kapbepa;

[IOOYHILEHHbIE [POU3BOJCTBEHHbIE H OBITOBBIE CTOYHBIE BOABI TPH OTCYTCTBHH
KOHTAaKTa TPYAALIHXCS ¢ BOAOH.

Jna yMmeHbLIEHHs BOJABI M3 HCTOYHMKA M 3aLIMThl HUX OT 3arps3sHEHUil CTOYHBIMH
BOJaMH cliellyeT NpeycMaTpHBaTh CAEAyIOLIHE MEPOIPUSTHS:

MOBTOPHOE UCTIONB30BaHHE BOJBI;

06opoTHOE BoIocHabXeHHe, HeccTouHOoe BOIOCHabXEeHMUE.

Bri6op HCTOYHHKOB BOAOCHAOXEHHUS NPOH3BOAMTCA HA OCHOBAaHMH THAPOJOTHYECKHX,
rUIpPOTEONIOTHYECKUX,  TomorpadMyecknx M CaHMTapHBIX  M3bicKaHui.  McTouHuk
XO0351/{CTBEHHO-TIUTEEBOIO BOAOCHAOXKEHUS JO/KEH YyHoBIeTBOPATH TpeGoBanusM [OCT
17.13.03-77.  Pa3pabaTbiBatoTcsi 30HBl CaHHUTAapHOH oxpadel.  Ilpm pacmHpeHuH U
PEKOHCTPYKUHMH NPEATIPUSITHS. pacCMaTPHBAETCS BO3MOXHOCTb PACIIHPEHHUS CYLIECTBYIOIIHX
coopyxenuii BonocHabxenus. OTka3 noyxeH 6bITh 060CHOBaH.

Hans X038HCTBEHHO-TIHTHEBOTO BOJOCHaOXeHUs JIOJDKHBI MaKCUMaJIbHO
UCIOJb30BaThCA NoJ3eMHbIe BOAbL. OTKa3 OT MCIONB30BAHUS NOJ3EMHBIX BOJ JOJIXEH ObITh
obocHOBaH. Mcnone30BaHMe NMOA3EMHBIX BOJ JJIS IIPOM3BOJACTBEHHBIX LieNeil JOMyCKaeTcs ¢
paspelueHus MUHBOAXO3a.

JKCIUTyaTallMOHHbIE 3anackl IIOA3EMHBIX BOX MOMKHBI OBITh yTBepAIeHB! B K3 mm
TK3 npu cmetHo# crouMocTi Boso3abopa Bhite 500 Thic.py6. KadecTBo BO/IbI Ha MHTHEBHIE
HY)KZAbl JOJDKHO yoBneTBopaTh Tpe6oBanus [OCT 2874-82.

KauecTBo npon3BoACTBEHHOH BOABI ONpeRensieTcs TEXHONOTHYECKHMH TpeOOBaHUAMU.

B cooTBeTCTBHM C KauecTBOM MCXOAHOH BOJB onpenensercs Meton o6paboTku BOABI,
COCTaB OYMCTHBIX COOpYXXEHHH, pacyeTHele 103bl pearentoB. [Ipu ouepennoctu
CTPOUTEJNILCTBA BHIACNAIOTCA COOPYXXEHUS IEPBOil OYepeaH, a TakkKe Ha IyCKOBOH KOMILIEKC.

OOGopoTHbIE CHCTEMBI BOAOCHAOXEHNS CACAYeT NPOSKTHPOBATL AJS 3arPSA3HEHHBIX BOJ
C OYHUCTHBIMH COOPYKEHHAMH, JUIS HarPETHIX YCAOBHOYMUCTBIX BOJ - C OXJIAMUTENISAMH.

C uenvio NpefoTBpallleHHs COJIEBBIX OTIOXEHHH M CHUXEHHS CKOPOCTH KOPPO3HWHU
MeTanna B cucreMax obOopoTHoro BojocHaOXeHUs clielyeT HCIONb30BaThb B KayecTBe
pearentoB ¢octopconepxamme xomnonedtsl MOMC, [P, O3D, a Takxke HOBHIE
CTaOHIN3aTOPHI U THCHEePraTophl.

B kavecTBe oOxnaguTens peKOMEHAyeTcs IPUHUMAaThb annapathl  BO3AYLIHOTO
oxnaxzaeHus 6e3 KOHTaKkTa BOAbI C BO3AYXOM. [I0 BO3MOXHOCTH CIEAYET YTHIM3HPOBATh

TEIJI0 HAarpeTsIiX BOA.
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OnHOBpeMEHHO ¢ BOJOCHab)eRneM NMPEATIPHATHS pelaeTcs U KaHaTH3alus.

CucTteMbl KaHaIM3aLUH, KaK PaBHJI0, TPOEKTHPYIOTCA pa3AeibHbIE.

ﬂO)KIlCBBIC U Talnbi€ BOIbI, Haubosiee 3ar| PA3HEHHBIC B3BEUICHHBIMH BCLUECCTBAMH H
HedTenpoaykTaMH, ROJDKHBI TIoABeprarbes JIOKanbHOH ouncTKe. IIpMEMHHKOM JOXIEBBIX
CTOYHBIX BOJ CJIEZ[yET MO BO3IMOXHOCTH NPUHAMATh XBOCTOXpaHHIHMINE MU OTCTOHHMK
KapbepHBIX BO/.

[Tpon3BOACTBEHHBIE, HOX/IEBHIE M OBITOBBIE CTOYHBIE BOABI NOCJE OYHUCTKH JIOIKHEI
HCIOb30BATHCS LUt NPOH3BOACTBEHHOTO BOJOCHA0KeHHS )7 OpOILEHHS
CEIbCKOX03IUCTBEHHBIX 3€MEJb.

JoouniieHHple OBITOBBIE BOJBI ClEAyeT HCIIONB30BaTh B KayeCcTBE MOAMUTKH
O60p0THOFO BOHOCHa6)KCHH$l TaM, IZI€ HCT KOHTaKTa TPYASALIHUXCA C BOI(Oﬁ.

Jns ynanenus u3 noA3eMHBIX BEIPabOTOK BarOHETOK € GBITOBBIMHM CTOKaMH CiieyeT Ha
NPOMILIONIANKAX NPOEKTHPOBATh 34aHUs CITUBHBIX CTAHLM# C XJIOPATOPHO# YCTaHOBKOIA.

HpH YCIIOBHMH CHYCKa CTOYHBIX BOJX B BOJOEM CTENMEHL OYHUCTKH ONPEACIIACTCA
pacyeToM B COOTBETCTBHH ¢ “CaHHTapHBIMH IIPaBHIaMHM B HOPMaMHU OXPaHBI MOBEPXHOCTHBIX
BOJ OT 3arps3HeHuii”. IIpou3BoguTcs pacueT Ha CMELIEeHHE CTOYHBIX BOJA C BOJOH BOJAOEMa
mo ITAC.

PanuonansHele CXeMbl BOJOCHAOXEHHS H KaHAIM3ALMH ONpEAENSIOTCS METOAOM
BapyHaHTOB Ha OCHOBE TEXHHKO-3KOHOMHYECKHX pPacye€TOB, YYHTBIBAIOUIHX pacXoAbl BOABI,
notpebHble Hamophbl, YyHOAlEHHOCTh moTpebuTenelf OT MCTOYHMKOB BOJOCHAOXKEHHs,
MMPOTAXKEHHOCTH CETH, penbe(p MECTHOCTH, CPOKH BBOJIa B JKCILJIyaTallMIO NPOMBIIIICHHBIX
OGBBKTOB, POCT YUCIIEHHOCTH HACEJICHHS B IIOCENIKE U T. .

B COOTBETCTBHM C COCTaBOM COOpYXEHHIl BOAOCHaOXeHMS W KaHalIH3aluy
OIpefeNseTcs YHCACHHOCTD 1€Xa BOLOCHA0XEeH s M KaHaJIN3aLlH.

Eciu  cTpouTenbcTBO  BOOONPOBOAHBIX M KAHATH3ALMOHHBIX  COOPYXKEHUH
OCYLIECTBJISETCH Ha KOONEPaTHBHHIX HayajiaX, JOJNEBOE Y4YacTHe B KalHUTAlBHBIX 3aTpaTax
ompenensercs o KaxaoMy oObeKTy, HaxoIslIeMycs B BeJEHHH OT/AENIBHBIX BEJOMCTB.

BononpoBoaHble ¥ KaHANTH3ALMOHHBIE COOPYXeHUs (HACOCHBIE CTaHUMH, TNOIKAYKH,
KaHaIH3allMOHHbIE HACOCHBIE CTAHI[MM, OYHUCTHBIE COOPYXEHHs, pe3epByaphl AN XpaHEHHs
BOJbI, BOJOHANOPHbIE OAlIHK) clenyeT NPHHUMATE [0 TUIIOBBIM IIPOEKTaM, pa3paboTaHHbIM

CeNAIM3MPOBaHHBIMH OpraHH3alusIMH.
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11.2. OronJienne H BEHTHAAHA

11.2.1. TexHHKO-3KOHOMHUECKOE 000CHOBaHHE

HcxoaHbie naHHBIE 11 NIPOEKTUPOBAHU:

BHJI CTPOUTENBCTBA (HOBOE, paclpeHHeE, PEKOHCTPYKLIHUSA);

KIIAMaTHYECKHE NAaHHBIE palioHa CTPOUTENbCTBA;

THTYJbHBIN CIUCOK 3AaHHH U COOPYXKECHHI MO IUIOMAKaM ¢ YKa3aHHEM aHaJIoroB;

HCTOYHHUK TEIIOCHA0XERHs, BUA M NapaMeTph! TEIUIOHOCUTENS;

reHepalbHBIi M1aH.

Ha ocHOBaHHM HMCXONHBIX IJaHHBIX MPUMHUMAIOTCS NPHHLUNHANBHBIE pELUeHUs TOo
OTOIUICHHIO U BEHTHJIIIIMH, ONPEJIENAIOTCS PacXobl TETUIA U INEKTPOIHEPTHH, COCTABIISIOTCS

INTaThl MbUIEBEHTHIAIIMOHHON CJIY)KGI)I.

11.2.2. TTpoexT (pabounii npoexr)

Hcxonuele nannble, npuHsAThie B TOO , noaiexaT yTOYHEHHIO H JOTIOJNIHEHHIO B
TEXHOJIOTUYECKHX M apXUTEKTYPHO-CTPOMTENIBHBIX 3aJaHusIX ¢ nNpuiaoxenueM “CropaBku” o
COOTBETCTBMH (HECOOTBETCTBHH) OOBEMHO-IITAHUPOBOYHOrO pEIUECHHsS YTBEPXKICHHOMY Ha
npeabAyIe cTaauu.

CocraB 3amaHust Ha NPOEKTHpOBaHHE JOMkeH cooTBercTBOBath “Cranmapty (CTII)
Oprasu3auuu-pa3spaboTyuka JOKYMEHTaUMH [0 KOMIUIEKCHOH CHCTEME YNpaBJICHHS
kauecTBoM mpoektuposanus (KCYKIT).

HcxonHble [JaHHBIE SABIAIOTCS OCHOBAHMEM JUIS BBINIOJHEHHS pacyeTOB CHCTEM
OTOIUTEHUS, BEHTHIALMM, AbIMOyJaleHHs (NpH HEoOXOOMMOCTH), BBHIGOpa OTONHTENBHO-
BEHTHSLIMOHHOTO O0OPYIOBAHNS M OIIPEZENICHNUs! ITATOB MBUIEBEHTUIAIIMOHHON CNyXObl B
IIOJIHOM COOTBETCTBUH C JOEHCTBYIOIIMMM HOPMaTMBHBIMH OOKyMeHTamu # ‘“Hopmamu
TEXHOJIOTMYECKOr0 INPOEKTHPOBAaHMS TOPHOAOOBLIBAIOLIMX MNpPEINpHUATHH C IOA3EMHEIM
crnocoboM paspaboTku”.

Jlns yMeHplIEHHs KOJIMYECTBA BPEJHOCTEH, MOCTYNAIOIIMX B NOMEIIEHH S, B IPOEKTaX
JIOTXKEH NpeaycMaTpUBaThCs KOMIUIEKC CIEAYIOUIMX TEXHOMOTHYECKHX MEPONPUITHI:

repMeTH3alus TEXHOIOIHYeCKOro 060pyIoBaHus;

IpUMeHeHne 000PyI0BaHHs CO BCTPEYHBIMH MECTHBIMH OTCOCAMH;

HCMONH30BaHHE ABTOTPAHCHIOPTA C HEHTPANTH3aTOPaMK BEIXJIOITHBIX [a30B;
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3aMeHa B TEXHOJIOTHYECKOM mpouecce 6oJiee BpeHbIX BEIECTB Ha MeHee BPEIHEIE U Jp.

Ob6benrHeHNe BBITSXKHBIX M NPUTOYHBIX CHCTEM MO LI€XaM W OTAENCHUAM HOMKHO
BLIMOJIHATBCA B 3aBHCHMMOCTH OT XapaKTepa BBIICIAIOIIMXCA BpeJHOCTEM, KaTeropuu
NpPOH3BOJCTB MO B3PBIBONOXKAPOONACHOCTH H TEPPATOPHATIEHOMY PacTOfIOKEHHIO.

Opranusanus Bo3ayxooOMeHa IO/DKHA HCKITIOYAaTh MEPEHOC BPENHOCTENH B 30HBI C
MEHBUINMH 3arpsA3HEHHAMH, 00pa3oBaHys 3aCTOMHBIX 30H U HE CO3HaBaTh MpPENATCTBHHA AJIs
H30METPHYECKUX CTPYH HaZ HCTOYHMKOM TeMa.

Huxe paccMOTpeHB! crenupuyeckue OCOOEHHOCTH, XapakTepHble [1s 3JaHHH U
COOpYXeHHH rOpHOAOOBIBAIOLINX NPEANPHATHI C TOA3EMHEIM CIIOCOGOM paspaGoTKH.

[lpy npoexTHpPOBaHWHM oTOmNEeHHd OallleHHBIX KOMPOB M HAOWAXTHBIX 31aHHMH
HeoOxoauMo ocoboe BHHMaHHe 06paTHTh Ha WHGUILTPALHMIO U O0/yBaHHUE 3[aHUS BETPOM
MpH pacyeTe TEIIONOTEPh YEPE3 HapyKHBIE OTPaXJalolie KOHCTPYKLIHH,

HMcnonp3oBaTh Kak JONMONHUTENbHBIA HCTOYHMK Tellla TEIUIOBBIIENEHHS OT

paboTarolero 3nekTpoobOpyAOBaHuUs, HE BKIIOYAs HX B TEIUIOBOH GalaHC NOMEILCHHH.
Ipu BoIOOpPE MBUICOYHCTHBIX YCTPOWCTB B HOA3EMHOM JpOGHIBHOM  KOMILIEKCE
NMPEANOYTEHHE CIEAYET OTAABATH (MIBTPaM C BBICOKOi (10 CAHHTApHBIX HOPM) CTEMEHBIO
OYMCTKH BO3/lyXa OT INBIIM M, KaK CNEACTBHE, BO3MOXXHOCTBIO €r0 PELUpPKYNAIHH, T.C.
JanbHEHIIEro HCHOJb30BAHUS MpPH TPOBETPUBAHHM TOPHBIX BBIPAGOTOK. 3TO MO3BOJHUT
YMEHBIINTL TOAA4y BO3AYXAa BEHTHIATOPHO-KAIOPH(EPHBIMH YCTAHOBKAMHM [IJIABHOTO
NpOBETPUBAHUS H HCKIIIOYHTh JOMOJHHTENLHYIO CHUCTEMY BBIpaOOTOK JUIS OTBOJA
acIMpalMoOHHOIO BO34yXa B HCXOMALIYIO CTPYIO.

B 37aHMAX MOABEMHBIX MalldH W OallleHHBIX KOMPOB MpH HeoOXOAHMOCTH obayBa
3JIEKTPONIPHBOIOB YCTPOHCTBO PelHMpPKYIAIHOHHO-0XTIaAUTENbHBIX UM PELMPKYIISIIMOHHBIX
YCTaHOBOK BBLINOJIHATL TOJMBKO MO CNEUHANBHBIM TEXHOJOTHYECKUM M CTPOMTENIBHBIM
3allaHMAM, a TaKXKe TEXHMYECKHM YCIIOBHSX, IIOJYYEHHBIM OT 3aBOJa-H3rOTOBUTENA
3IEKTPOABUraTeNs.

Jlns GopeOBl ¢ LIYMOM OT BEHTYCTAaHOBOK H CHMIKEHHS €r0 0 YPOBHS HOPMHpYEMOi
BEJIHYUHBI CJICAYET HpeIyCMaTpPHBATh!

noabop BeHTHUNATOpOB mnpu MakcuManbHbIX KIIJI ¥ AOMYCTHMBIX — OKPYXKHBIX
CKOpOCTSIX;

YCTaHOBKY BEHTAarperaroB Ha BHOPOHM3ONHPYIONIMX OCHOBaHHMSX M, Kak MpaBMIIO, B
M30/IUPOBAHHBIX MOMEIIEHHAX C 3BYKOMOIMOIIAMONEd OGMHUOBKOMA, pa3paGoTaHHOH B

APXUTEKTYPHO-CTPOUTENBHOMH YaCTH NPOEKTa;
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obopymoBaHHe LIYMOTJIYUIHTEAMH NPATOYHO-BBITAXKHBIX CHCTEM (pu
HeoOXOAUMOCTH O pe3yNnbTaTaM pacyeToB);

YCTAHOBKA HA MPHCOENNHHUTEIBHBIX AaTPyOKaX BEHTarperaToB 3NacTHYHBIX NaTpyOKOB.

CocraB npoekTa (paGounii npoekT) nomkeH oTeyath Tpebosanusim ['OCT 21.602-79
(CT COB 3216-81). B mosicHeHHsIX Ha 3ari1aBHOM JIMCTE, KPOME KpAaTKOro H3JIOXKEHHA
NPUHATBIX PEIUeHUH 10 CHCTEMaM OTOIUIEHHS W BEHTUNAUWH, HEOOXOOMMO H3JIOXKMTH
TpeGoBaHMS K MOHTaXy U 0OCIY>KMBAHHIO YCTAaHOBOK, IIPUBECTH NepeyeHb BIAOB paboT, And
KOTOPBIX HEOOXOAMMO COCTaBIEHHE aKTOB OCBUAETENbCTBOBAHMS CKPBITHIX paboT, a Takxe
riepeyeHb MPOrPECCHBHBIX PEIEHUH, PEAYCMOTPEHHBIX TPOEKTOM.

Ha cranuu “Tlpoexkt” moscHHTeNbHas 3amucKa NPHBOAWTCA JUIS HHAUBHUAYaNbHBIX
OOBEKTOB, 111 THUIIOBBIX M TIOBTOPHONPUMEHSIEMBIX - TOJIBKO CCHUIKA Ha YEPTEXKH.

B TabmuuHoi#i ¢opMe npHBOAATCS OaHHBIE IO pacXoAaM Tena M YCTaHOBOYHOM
MOIIHOCTH  JJeKTpoJBHUrarenedf,  XapakTEpUCTHKAa  OTOMMTENIbHO-BEHTHISLIMOHHOTO
obopynoBauus. [ 31aHu#M ¢ 0coBO CIIOXKHBIMM CHCTEMaMH OTOMJIEHHS W BEHTHIISALHMH
BBINTOJHSAIOTCS YEPTEKH.

B cocras “TIpoekra” BX0oAAT 3aKa3Hbie ClieHU(HKALMH U TepeyHH 000pyA0BaHHUA.

Tabnuupl BO3OYXOOOMEHOB W MECTHBIX OTCOCOB BXOUAT B pACUETHYIO 4YacTh H

XPpaHATHCS B apXHUBE pa3pa60’rtmxa IIpOCKTa.
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12. OXPAHA OKPYXXAIOLIEH I[IPUPOJTHOM CPE/BI (OOIIC)

12.1 O6mue noaoxenus

Pa3paboTky MeponpuaTHii MO OXpaHe OKpyXawomleii MPHPOXHOH Cpedbl B MpOEKTax

CIEAYET OCYHIECTBJIATh B COOTBETCTBHH C HOPMAaTHBHBIMH Tpe60BaHPI}IMH, H3JIOXKCHHBIMH B

Hactosiuux HTTI (pasnmen 17).

led MOArOTOBKE 3aJaHus Ha NPOCKTHPOBaHHE obBeKkTa PYKOBOACTBOBATHCA NMEPEYHEM

MCXOAHBIX [aHHbIX, MpHUBeAeHHBIX B Tabmuue 12.1, kotopble HeOOXOAMMO MOJYYHTb OT

3aKa34MKa, JHOO OT ClelHanu3upOBaHHBIX OpraHU3auui Uit BrinoaHeHus pazaena OOTIC.

Tab6nuna 12.1

Hexonnbie nannsle, HeoOXoaUMBIE 118 BhINONHEHUs pasaena OOIIC

Ne HaumenoBanue Bo3MoxHBIE HCTOUHHUKH INpumeyanus
111, HHGbOpMaLHK

1 2 3 4

1 |[Teonoruteckue, runporeonoruyeckas | TepputopuanbHele
MHKEHEPHO-TEONIOTM4eCKHe KapThi pali- | ynpapnenns Mureo,

OHa NMPOEKTHPOBaHHA H pa3pe3bl K HUM I'YTK CCCP
(M1:10000, 1:25000) ;

2 | XapakTepucTHKa FTHAPOTreONOrHUECKHX Opranusanun MuHreo u
yCl0BUH paiioHa MunBoaxosa -

3 | XapakTepHCTHKa NO CYLIECTBYIOWHM
ruaporeonorHyeCckum 1 THAPOJIOrHYeC-

KHM PEKUMHbBIM CETAM ’ -

4 | CseneHus 06 HCTOYHHKAX 3arpsA3HeHUs Oprauu3zaunn I'ockoM-

npupoasl, MuH3pasa,
Hcnonkoma -

5 | XapakTepucTHKa NpeANPHATHA Kak 3aka3ymK NMpOeKTa, Tonbko ans
MCTOYHHKA 3arpA3HEHHS BO3AYIIHOTO H UcnonKoMsl, OTOENIBI NeACTBYIONIHX
BoaHOTO Gaccetitos TocxoMOpupoas! npeAnpUATHiL

6 |JlaHHble HHBEHTapH3aLMH HCTOYHHKOB 3aka3zuyuk mpoexTa, op-

BbIOPOCOB (COrnacoBaHHBIE C

opranusauuamu F'ockomruapomera)

rauusanuu ['ockoMrua-

pomerTa, I ockoMITpHpOZIBI
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Inan-rpadmk KOHTpOIIs 3a COONIOAEHHEM
[1B Ha npeanpuatHn

3aKa3yuK NpoeKTa

Tonbko ans
JIeHCTBYIOIUX
NpeAnpUITHH

Buna Tonnusa, ero MECTOPOXKAEHHE

(U3HKO-XMMHUUECKUH COCTaB

Dkonoruyeckuit nacnopr

Toneko
ZIeiCTBYIOLIEro
OpeANPHITHS

10

TexHuueckas XapaKTEpHCTHKa

nevicteytoinx KOC u BOC

11

Mecra YTHJIU3allMH OCalKOB H OTXOA0B

NpPOU3BOACTBA

12

Bananc cymecrsyiolero Boaonorpet-
N€HUs H BOJOOTBEAECHHS C XapaKTepHc-
THKOH CTOYHBIX BOA (X030HITORNKIE,

NPON3BOACTBEHHbIE U JIMBHEBbIE)

"

13

Hanuyue KOHTPOJIA 3a BO,ﬂOl'IOTpeGIIC-
HHEM, BOOOOTBEACHHEM H €70 Xapak-

TEPHCTHKA

» _

14

I'mapaenuueckas XxapakTepHCTHKA BOA-

HbIX 00BEKTOB B paﬁoue CTPOHTEIBCTBA

TepputopuansHoe ynpas-
neHue Munreo, opranusa-

uun [ockoMnpupoab!

15

TeppuropuanbHas KOMNIEKCHas cxeMa

OXpaHbl IPUPO/bI

Opranusauum I'ockoM-

NPpHPOALI, Hcnonkompr

16

JlaHHbIe MHBEHTAapH3aUUH 3€MEJib, U3bl-
MaeMbIX NMpPeANpPHATHEM, C YKa3aHHEM
3emaenonbiopareneil. ArpoOXMMHUECKUi
aHaJIM3 CJI0EB MOYBbI W KAPTa MOYBEH-HBIX
pasHocTeil. CBeleHUs O HATHYHH

MATOMHHKOB MOCA/I0YHbIX MaTreprHanos

3aka3uHK NpoekTa,
NpeanpHATHA

T'ocarponpoma, Hcnonkomsi

17

3anouenne 06 OTCYTCTBHH (HAIMYHH) Ha
TEPPUTOPHH NIPOEKTHPYEMOTO Tipe-
NpPHATHA NAMATHAKOB HCTOPHH, KYJILTY-
Pbl, apXHTEKTYpbl, IPUPOAHBIX 3aMOBEA-

HHKOB W Ap.

Hcnonkomsl
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12.2. MeponpHATHA 10 BOCCTAHOBJICHHIO TEPPHTOPHIA, HADYMEHHBIX NTPH
CTPOHTEAbCTBE H IKCITYATALHH HPeANPHATHN, H BHEILUIOLA/10MHOE

03€JIeHCHME H CAHHTAPHO-3ALMMTHAH 30HAa

12.2.1. MeponpusTHs 10 BOCCTaHOBJIEHHIO TEPPUTOPH

B coortBerctBuM ¢ coctaBoM npoekta, ycraHosineHHeIM CHull 1.02.01-85 =
“OCHOBHBIMH TIOJIOXEHHSAMH O pEKYThTHBALMM 3€Mellb, HapyIIEHHBIX NpH pa3paboTke
MECTOPOX/JEHHH TONIE3HBIX HCKOMAEMBIX....”, B IPOEKTE pPacCMaTpHBAIOTCS BOIPOCHI
PEKyJIbTHBALMH HAPYLIEHHBIX TOPHBIMH pa3paboTKaMH 3eMejlb.

IlpuHuMas BO BHHMaHMe, 9YTO TP [OA3EMHOM crocobe Bemenus pabGoT Ha
MOBEPXHOCTH IPOMCXONAT MHHHUMANbHbIE HapyLIEHHs 3€MeNb, B MPOEKTaX Clledyer
NpeoyCMaTPUBATh PEKYJILTHBAMOHHBIE paboTEl, [MTAaBHBIM 00pa3oM, TOJIBKO Ha MOBEPXHOCTH
OTBAJIOB MYCTHIX NOPOJ, OTCHINAHHBIX B KOHCUHOE MOJOXEHHE, TOATOTABINBAs IOBEPXHOCTD
JUiA OyIylIero NCHOJIb30BaHHS B CENbCKOXO3SHCTBEHHBIX MIIH JIECOXO3SHCTBEHHBIX LIENAX, H
Ha XBOCTOXPAaHHJIMINAX, 3aIOJTHEHHBIX 10 NPOEKTHOH OTMETKH.

B npoekte Ha mepBOM 3Tane peKYIbTHBAMOHHBIX paboT ciexyeT mpexycMaTpHBaTh
oObeMBl paloT W 3aTpaThl B CBOJHOH cMeTe Ha CHSTHE, TPaHCHNOPT M CKIAAHpOBaHUE
TIOYBEHHO-PACTUTENBHOIO CNOS B CIELHMANbHBI OTBal JUIS XpaHEHHS €ro A0 MOMEHTa
HCIIOJIb30BAaHUS TIPH PEKYIBTHBALWOHHEIX paboTax.

[Ipu BeJeHMH NOA3EMHBIX TOpHBIX paboT ¢ 0OpyILIEHHEM Ha IIOBEPXHOCTH B KOHTYype
30HB! OOpYIUEHHS TNpPEXYCMaTPHBAaTh CHATHE IOYBEHHO-PACTHTENBHOTO CJ0f C UENBIO €ro
coxpaHenus. [1pu 3ToM 0053aTeNpHO YUHTBIBATE KaJICHAAPHBIH I1aH BEJEHHUs TOpPHBIX paboT
I ydeTa INpOABHXKeHHS (pOHTa 30HBI OOpYLIEHHs Ha [OBEPXHOCTH Ild H30exxkaHus
TIPEXAEBPEMEHHOTO  KOHCEPBHPOBAaHHS  3€Meib, OCODEHHO IpH  PacroNIONKEHHM
MECTOPOKACHHIH MO CENTbCKOXO3AHCTBEHHBIMH YTOABAMH.

CHATHE M COXpaHEHWE MOYBEHHO-PAaCTUTENBHOrO  CJlOA  CJEAYeT  TaKxKe
TpeycMaTPHBATh HA TEPPHTOPHAX IPOMBINIICHHOH 3aCTPOHKH pyIHHKA.

BricoTy BpeMeHHBIX MOYBEHHBIX OTBAIOB H OTBAJIOB MOYBOOOPA3YIOIIMX TIPYHTOB
npunanMatk He 6onee 10 M. Mx pasMelteHne npeaycMaTpuBaTh Ha CYXHX BOJOPa3IENbHBIX
y4yacTkax. Jlns npefoXpaHEHHMs OT BETPOBOH M BOJAHOH 3PO3MH MX NOBEPXHOCTH 3aceBaTh

MHOIO/JIETHHMH TpaBaMH.
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12.2.2. Canurtapro-3amuTHble 30151 (CC3)

[IpoMBIINIEHHBIE IIJIOMAAKM MPEANPUATHH OT cenuTebHOR TEPpHUTOPHH OTAENATH
CaHUTApHO-3alIMTHEIMH 30HAMH, pa3Mepbl KOTOpbIX NpuHuMath o CH 245-71 “CanutapHsie
HOPMBI TIPOEKTHPOBAHUS MIPOMBILLIEHHBIX NTpeanpusThii”. Pasmepsr C33 MOryT yTOUHATHCA
rocyNapcTBEHHBIMH OpraHaMM CaHHTapHOTO Hag3opa WM, B Clydae HeOOXOJAUMOCTH,
[POEKTHOI! OpraHm3aluei, B cuiry 0coObIX TPHPOAHEIX YCIOBHH (HarpHMep, YacThle TYMaHE,
LITHITH).

Ipu 6naroycTpoicTBe CaHHTAapPHO-3ALUMTHOR 30HBI, KaK [IpaBHJIO, HCIOJb30BaTh
MOYBEHHO-PACTHTEIbHBI CIIOH, MONyYaeMblil ITPY CHATHH €r0 C TEPPUTOPHH NPOMBILITIEHHON

3aCTPOMKH M C YYACTKOB Pa3MeILeHUs TOPOJHbIX OTBAJIOB, XBOCTOXPAHHIIUIL K C TEPPUTOPHI

30H 0OpyIUCHUS OT NOJ3EMHBIX paboT.



247

13. KOMIUIEKCHOE OCBOEHHWE MECTOPOX/IEHUI

13.1. OcHoBHbIC NOHATHA B NPHUHIANDLI KOHIENIHA

KOMILJIEKCHOI0 OCBOCHHSA HEAP

Pecypchl 3eMHBIX Hep MOAPA3AENAIOTCS Ha CIIEAYIOIIHE WECTh IPY:

I rpynna - MecTopoXXaeHHs NONE3HBIX HCKOMAEMBIX, B TOM YHCIIE:

MECTOPOK/AEHHS, PEACTABJICHHBIE TTOJIE3HBIM HCKONIAEMbIM OZTHOPOJHOTO MHHEPANOTo-
XHMHYECKOro cocraBa, g nepepa60TKn KOTOPOro NIpUMEHNMa €AUHast TEXHOIOTHUA;

KOMIIJIEKCHBIC MECTOPOXIACHUA, TNPEACTABJICHHBIC PYAHBIMH TEJIaMH ¢ CYIIECTBEHHO
pa3NUYHBIM MHMHEPAJOro-XHMHYECKAM COCTABOM MOJIE3HOrO0 HMCKONAEeMOro, mepepaboTKy
KOTOpOTo IienecoobpasHo WM Jaxe HeoOX0AUMO OCYHIECTBIATh pa3/iebHO;

I rpynna pecypcoB Heip BKIOYaeT pa3MelllaeMble B OTBAIAX MOPOJbl, a TaKkKe
3abanancoBble TNOJIE3HbIE HCKONMAEMBlE, HCIIONB30BaHHE KOTOPHIX B HNEPCHEKTHBE MOXET
0Ka3aThCs Leneco00pasHbIM;

III rpynmna pecypcoB - 0TX0/b! 060raTHTEBHOIO H METAJUTYPrUYecKoro MPOH3BOJCTB, B
TOM YHCJIC CTOYHBIC BOABI 3THX NPOU3BOACTB, COACPKAILNC NEHHBIC KOMIIOHCHTHI,

IV rpynna pecypcoB - rmyGUHHBIE HCTOYHHKH TpPECHBIX, MHHEPAIBHBIX U TEPMAIbHBIX
BOZ,;

V rpynna - riyGHHHOE TENO 3eMHBIX HEIp, KOTOpOe B IEPCIEKTHBE MOXKET
NpeICTaBUTh NPAaKTHYECKH HeucyepnaeMbli ¥ Haubojee JAelleBHI MCTOYHHMK TETUIOBOH
SHEpIuy;

VI rpynna - npHpoIHble H TeXHOr€HHBIE (CO3IaHHBIE YEIOBEKOM) IMOJIOCTH B 3€MHBIX
HeApax, NpUroAHBIE AJIS UCITONIB30BAHUS B HapOﬂHOX03HﬁCTBeHHLIX enax.

[TonsTHe “KOMILIEKCHOE OCBOCHME HEAp” U “KOMIUIEKCHOE OCBOECHHE MECTOPOXKACHMUIL”
(hopManbHO HeE ABJAIOTCA CHHOHHMaMH, IOCKOJIBKY 3amlackl MECTOPOXKICHHS NpPEACTABISIOT
coGolf TONBKO OOMH H3 pECypcoB 3eMHBIX HeAp. Bmecre ¢ TeM mpollecc OCBOSHHS
MECTOPOXXJCHHS HE CBOIUTCS TOIBKO K M3BIICYEHHIO U3 HEAp H Mocielyolei nepepabortke
M0JIE3HOr0 HCKOMaeMoro. OTOT mpouece HeH36exXHO 3aTparHBacT H APYrHe BHIbI PECYPCOB,
W3HAYallbHO IPHYPOYEHHBIX K MECTOPOXKACHHIO, @ TakKe CO3JaBaeMbIX IpH 100BlYe H
nepepaboTKe MMONE3HBIX HCKOMAeMbIX (J0OLIBaeMble NOMYTHO U CKIIAIHPYEMbIE B OTBAIBI TaK
Ha3blBaeMble IYCTHIE MOPOAbl H HEKOHAHIHOHHbIE TOJIE3HBIE HCKOMAeMBble, OTXOJbI

nepepaboTKH B XBOCTOXPaHH/IHIIAX, OTKaYHBAaEMble Ha MOBEPXHOCTb DPYAHMYHBIE BOJBI,
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oOpa3yeMbie B 3¢MHO#H Kope IMyCTOTHI U T.A4.). TakuMm 06pa3oM, B NOJHON Mepe KOMITIEKCHOE
OCBOEHHE MECTOPOXIEHUSA MOXET TPAKTOBATHCS M KaK KOMIUIEKCHOE OCBOEHHE PECYPCOB
3€MHBIX HEJp.

IloHaTHE “KOMIUIEKCHOE UCMOJIB30BAHHE MOJE3HBIX HCKOMAEMBIX™ ABIACTCA COCTABHOM
4acThi0 Oosiee LIMPOKOro MOHATHA “KOMIUIEKCHOE OcBoeHHe MecTtopoxaeHuit”. Ilpu atom
NIOHATHE “KOMIIIEKCHOE HMCIOJIb30BAHHE IOJIE3HBIX HCKOMAEMbIX” CIEAYET OTHOCHTD TOJBKO
K 3aBeplIaollell cTaluyl OCBOEHUS MECTOPOXIEHHS - NMEepPBUYHON nepepaboTke MoOBITOro
CBIPBS, B YACTHOCTH, K IIPOLIECCAM €ro 0OOTaleH S,

[Ton KOMIUIEKCHBIM OCBOEHMEM MECTOPOXKACHMS CilefyeT MOHWMATL mNpoiiece, B
pe3yabTaTe KOTOPOr0 MOXET OBbITh IMOJY4YeHO MAaKCHMAallbHO€ KOJMYECTBO MpPOAYKIHH
BBICOKOTO KayecTBa IpPH YCJIOBHU 00OECTEeUYeHHS ONTHMAabHOW MOJIHOTHI HCIOJIb30BaHHUS
Hellp, MUHUMAJIBHO BO3MOXHOI'O YpPOBHS BCEX BHIOB 3aTpaT, CBSA3aHHBIX C OCBOEHHEM, a
TaK>Ke NPH HaUMEHbIIeM yiepOe Ans oKpyKaroleh cpeabl.

IIponecc KOMIJIEKCHOIO OCBOEHHS MECTOPOXKACHHS BKIIIOYAET CIEAYIOLIHE ITANbI:

pa3Be/iKa M OlLIEHKa 3a[lacoB MECTOPOXKAEHHS;

CO3JaHHe F'OPHOTO NMpeanpUsaTHs (IPOEKTHPOBAaHHE U CTPOUTENILCTBO OOBEKTA);

pa3paboTka MECTOPOXAECHUS (U3BJICUYCHUE 3a1aCOB U3 HEIP);

nepBUYHag rnepepaboTka A100BITOrO ChIPhA;

MOJIyYEeHHE KOHEYHOH NPOAYKLHH (XHMHKO-METAIUTYPrH4ecKOe NPOU3BOACTBO);

NPUPOAOOXPaHHBIE MEPOTIPUATHSA. ‘

BaxneidmM acmekToM mnpoGiieMbl KOMIUIEKCHOTO OCBOEHHMS HEAp  ABISETCA
3KOJIOTH3alus NpoLecca OCBOEHHs. X0Ta ONpeae/ieHHas 4acTh MEPOIIPHUATHI 110 yCTPaHEHUIO
yuiepba, HaHECEHHOTO HApOAHOMY XO3SHCTBY W MNpUpOAE, NpeACTaBiseT coboi
3aBEpIUAIOIINIA 3Tall OCBOCHHUS MECTOPOXIEHUS, MPHPOJOOXPaHHAs NEATENLHOCTh JOJDKHA
OBITH IPHYpOUYEHA KO BCEM 3TanaM OCBOeHHs. Hapsany ¢ BKIIOUEHHEM B IPOEKT ClELHATbHBIX
TIPUPOJOOXPAHHBIX MEPONPUATHH KaK[Oe NPOEKTHOE pelieHWe NOJDKHO OLIEHHMBATbCA C

Y4ETOM 3KOJIOrHYECKHX MOCIEACTBHI €ro OCyIIeCTBIEHHS.
13.2. KpuTepun oneHkH 3¢ PpeKTHBHOCTH NMPOEKTHLIX perneHuii

HenpemeHHBIM yCTIOBHEM M 1€NTbI0 KOMIUIEKCHOTO OCBOEHHS PECYPCOB 3€MHBIX HEAp
ABJSE€TCS JIOCTHXKEHHE ONTHMANbHOrO 3¢dexkTa 0T NPOMBINIIEHHOTO OCBOEHHS 3THX
pecypcoB. KpurepueM 3¢pexTHBHOCTH KOMILIEKCHOTO OCBOCHHSA HEAP SABISAECTCS HOCTHXEHHE

ONITUMAJIBHBIX NI Pa3sBHTHA HapOAHOIO XO034HCTBA H HHTEPECOB 6y11yumx MOKOJIEHU
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TIOKa3aTeNeH IMOJHOTBH! MCNOJb30BaHUS PECYPCOB HeAp M YYacTBYIOIIMX B MpOLECCEe HX
OCBOEHHSA TPYIOBBIX H MAaTEPHANBLHBIX PECYPCOB.

B CcOOTBETCTBHH C COBPEMCHHBIMHA IPEACTABJICHUAMH COBOKYITHOCTh IIPOCKTHBIX
pelleHMii  JOMXHA OJHOBPEMEHHO YAOBIETBOPATh LIMPOKOMY Kpyry TpeGoBaHuil,
obecrieunBas:

palHOHANBHYIO HHTEHCHBHOCTD Pa3paboTKy MECTOPOXACHHS;

ONTHMAJIBHYIO NIOJTHOTY M3BJICYCHHUS 3aMacoB;

MHHUMHU3AHIO BCEX  BHJOB 3aTpaT, CBS3aHHEIX C CO3/laHHEM H
(GYHKIIHOHHPOBaHHEM PYIHUKA;

dbopmMupoBaHHue Ka4yeCTBEHHbIX XapaKTEepHCTHK no6sIBaeMoOro CBIpB,
npefonpenensomux Hanbonee sddeKTHBHOE €ro UCIIOIb30BAHMUE;

MaKCHMANbHO BO3MOXHYIO COXPAHHOCTB OKpYKaroUlel cpensl.

O6ofbmwaromuii KpUTepHaNBHBIH MOKa3aTeldb IOODKEH obecneduBaTh PalHOHAIBHOE
COYETaHME pa3lM4YHbBIX TpeGoBaHHUI C€ TOYKH 3peHMs pe3yJbTUPYIOIEH OLEHKH
3¢ peKTHBHOCTH CPaBHUBAEMBIX BAPHAHTOB OCBOCHHS MECTOPOXKICHHUS.

PaccMarpuBaeMble BapHaHThl MOTYT pasjinyarhcs 00bEMaMu MPOU3BOJACTBA, CPOKaMHU
OCYIIECTBJICHHA, BEJIHYHHAMH HOTpeﬁHbIX 3aTpar H ZOCTHIaeMoro 3¢)¢CKT&, noxKkasarejsiMH
NOJHOTHl M KauecTBa MHCNONB3OBAHMS HEAp, a TAaKXKe XapaKrepoM JIHHAMHKH TEXHMKO-
9KOHOMHYECKMX MoKa3aTeneid. J[MHAMUYECKHil XapakTep ONTHMH3AUMOHHBIA 3ajaud
npefonpenenser HeoOXOMAMMOCTh HCIONB30BaHUS HMHTErPAILHOrO KPUTEPHA OLEHKH,
o0ecneyHBaloLIEero y4eT BCEX NMposBIEHHUi (akTopa BpeMEHH, ~ BO3MOXHOIO H3MEHEHHS B
paccMaTpuBacMOM nepuoac TEXHHRKO-3KOHOMHYECKHUX nokasarenei H CHHXXCHHSA
3KOHOMMYECKO# 3HAYMMOCTH 3aTpaT U 3((EKTOB ¢ KaXK/IHIM NOCAENYIONIHUM IOIO0M.

B o6meM cnyyae nepHoA oueHKH JOJKEH BKIOYATh, TOMUMO BPEMEHH CTPOMTEIIBLCTBA
obbekTa M OCBOEHHMsS MPOEKTHOH MOIIHOCTH, TaKXe OTPE30K BPEMEHH HOPMaJIBHOM
SKCIUTyaTaliH, SOCTATOYHBIH JUisi BhIABIEHHS 3((EKTHBHOCTH HHBECTULIMOHHBIX PEIICHHH.
B 3aBHCHMOCTH OT TOpHO-TEOJIOTHYECKHX YCJIOBHH KOHKPETHOTO MECTOPOXICHHA H
MacmTaboB CO34aBacMOro MnpeanpuATHA MNPOAOCDKHUTEIBHOCTL NEpHOoAa OLCHKH MOXET
konebarecs oT 12-15 ner mo 20-25 ner. IlpakThyeckd 3TO O3Ha4aeT, 4YTO JOJKEH
OLICHMBAThCS MEPBBIil 3Tan pa3sBUTUS 00BEKTA JO MOMEHTA NIPOBENEHHA PEKOHCTPYKIMH HIIH
KPYITHOTO BOCHPOM3BOACTBEHHOIO L{MKJIa, CBA3aHHOTO CO BCKPBITHEM HIDKEJEXAIUX
ropu3oHToB. OUEHKA, BBIXOAAMAA 3a MPEAEIbl 25-N€THEro MepHOAa, TEPAET NpaKTHUYECKHH
CMBICII M3-32 pE3KOro CHHXXEHMS [OCTOBEPHOCTH M YMEHBIICHHS 3KOHOMHYECKOH

3HAYMMOCTH OTAAJICHHBIX 3aTPAT U pE3YJIbTaTOB.
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CtpykTypa 0000IIarOIIero KpHTepHs A0DKHA IPEAYCMAaTPUBATh YUET 3KOHOMHYECKOTO
yuiep6a OT NoTeph LIEHHOCTH B IPOLIECCe OCBOEHHUSL.

B crpykType o6ob1maromero kputepus J0MKeH ObITh BblAeNEH 3Konorugeckuil ymep6
MY ZONIONHUTENBHBIE 3aTPAThI, CBSI3aHHBIE C €r0 I1PpeJOTBPALLIEHHEM.

B xadectBe KpuTepus obobuwiaroniei oueHKH 3(hQeKTHBHOCTH IPOEKTHBIX peUICHHM
UCIONIB3YETC  [0Ka3arelb, [O3BOISIOMINN COM3MEPATh CYMMapHYI MOTPEOHTENBHYIO
CTOMMOCTb PECYPCOB 3€MHBIX HeAp, MHPUYPOYEHHBIX K MECTOPOXKAECHHIO, a TaKKe
CO31aBaeMBIX B IIPOlleCCe ero OCBOCHMS, ¢ MHTETPallbHBIMH 3aTpaTaMu (KamMTAIbHBIMH H
JKCIUTYyaTallMOHHBIMHK), BKIIOYas BCe BHAM yiepba, CBA3AHHOrO ¢ CO3JaHUEM H
NocJeAyoIuM GyHKIHOHHPOBAaHHEM PYIHHKA.

KputepuanbHeiit nokasaTtens BRIpakaeTcs B BHAE Cleylomei neneBoi GyHKIUM:

i{ Z-[(K+C)+Y! + O] } iy — max, (13,1)

i=],

rae Z,- notpebuTeIbHAS CTOMMOCTb, BK/IOYAIONIAas  H3BJIEKaeMYI0 IEHHOCThb

OCHOBHOTO U TIOMYTHBIX MOJIE3HBIX MCKOMAEMBIX, a4 TAKXKE BO3IMOXHBIM
3¢ dexT 0T MCOTB30BaHHS BCEro KOMIUIEKCA PECYPCOB 3€MHBIX HeAp, pyod.;

K - xanHTagbHbIE BIOXEHHUS B t-OM roxy, pyob.;

C, - Tekyuiue KCIUTyaTallMOHHBIE 3aTpaThl 0€3 aMOPTH3aLlHOHHBIX OTYHCIICHHI
Ha peHOBaLHIo B t-oM rony, pyo.;

Y": - 5KOHOMUYeCKHii yiep6 OT MOTeph LEHHOCTH B t-0M rofy, py6.;

C’ - 3aTpaThl (MJIH YIOPOXaHHE IPOEKTHBIX PELIEHUH), CBA3AHHBIE C YYETOM
3KoJIoTHYeCKuX TpeOoBaHuil B t-oM roay, pyo.;

E\un - HOpMATHB 1)1 IPUBEJCHHS Pa3HOBPEMEHHBIX 3aTpaT U 3¢ (heKToB.

LleHHOCTh KOHEYHOM (TOBapHOH) NMPOAYKIMH HCYMCISETCS B CIIOKUBIIMXCA LEHAX
BHYTPEHHETO pBIHKA C Y4E€TOM IIEPCNEKTHB HX M3MEHEHHS B paccMaTpuBaeMOM Mepuoje, a
TaK>Ke B 1leHaX MHPOBOTO PhIHKA NP HAJTMUNH KOHKPETHBIX BO3MOKHOCTEH pealn3aliu BCel
WIHM 4acTH MpOAYKIMM 3a pyOexoMm. Mcrnosnb3oBaHue B pacueTax NIEPCIIEKTHBHBIX HIIH
MHPOBBIX 1I€H TpeOYeT CIeHaNIbHOr0 060CHOBaHUS.

PasHoBpemeHHBIe 3aTparbl u 3(dEKTH cliegyeT NPHBOAMTL K IEPBOMY TOLY
KalUTaJIbHBIX BIOXEHMH Ha co3naHue oOBEKTa. B CBA3M ¢ 3THUM COOTBETCTBYIOIIHE
9KOHOMHYECKHE MOKA3aTENM KaxIOro HOCJEOYIOIIEro rofa JOJDKHBL OBITh IPHUBEIEHBI K

Ha4aly CTPOMTENBCTBA C NOMOMIbIO KodbuLnenTa By = s
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Ilpy MUCKOHTHPOBaHMH pa3HOBPEMEHHBIX 3arpaT M 3((EKTOB BHIOOP BEITHYHHBI
HOpMaTHBa EHn HEMNOCPEACTBEHHO 3aBHCHT OT TPAKTOBKH €ro 3KOHOMHYECKOIO CMbICHa.
Honroe Bpems npeoGnajiana TOYKa 3pEHHs, COIJIACHO KOTOpPOH B YCIOBUSX
COLMAJIMCTHYECKOH JKOHOMHMK HOPMATHMB IHCKOHTHPOBaHMS [OOMKEH COOTBETCTBOBAThH
TEMNaM pOCTa MNPOM3BOAHTENBHOCTH OOLIECTBEHHOro TpyAa. Mcxoms M3 Takux
npencTaBleHud eule, B Hadyane 60-x romoB OBUIO YCTaHOBNEHO COXpaHMBLUEeCs [0
HACTOAIIET0 BpPEMEHH 3HA4YeHHWe I3TOro HopMmaruBa. Ha Tex e mnpeacTaBiaeHusx o6
3KOHOMMYECKOH NpUPOAE OHUCKOHTHPOBAHHSA 6831/IpOBaIII/ICB H NpPEeUIOKEHUA O CHHXXCHHH
cootBercTRytouiero HopMatuBa (¢ 0,08 mo 0,04) B cBA3M ¢ H3MEeHEHHEM AHHAMHKH
IIPOM3BOIUTENIBHOCTH OBIECTBEHHOIO TPY 2.

B ycnoBusax pHIHOYHOH JKOHOMHMH IpoLeaypa IMCKOHTHPOBaHMS o6GpeTaeT CBOH
W3HaYaIbHBI CMBICT. B CBS3M ¢ 3THM  HOpPMaTMB AMCKOHTHPOBAHMS  JOJDKEH
paccMaTpUBaThCs KaK aHaIOr HOPMbI JHCKOHTA, T.€. MPOLEHTa IUIaThl 3@ JOATOCPOYHBIN
kpeaunt. [Tockonbpky HOpMa AMCKOHTA BapbHUpPYeT B 3aBUCHMOCTH OT XapaxkTepa W YCIOBHH
KPEOUTHBIX PacyeToB, He JOJKHO YCTAHABJIMBAaThCA W €IMHOE 3HAYEHUE COOTBETCTBYIOLIETO
HOpMaTHBa, YYacTBYIOLIEr0 B TpOLEAYpEe IUCKOHTHPOBAHHS TPH pEIIEHHH TOpHO-
3KOHOMHHYECCKHX 3a/id4.

HaunbGonee BeposTHbIH HrHana3oH 3HaueHH HOpMATUBa AUCKOHTHpoBauus - 0,06 - 0,10,
NpHYEM YCIIOBHSM MPOEKTHPOBAHHS KAXAOr0 KOHKPETHOro oObekTa GyHeT COOTBETCTBOBATh
CBO€ 3HA4Y€HHUE HOpMATHBA.

OnHo3HaYHBIH BHIOOp “ONTUMAIBHOrO” BapHaHTa JIMIUL HA TOM OCHOBAaHHH, YTO OH
obecneynBaeT HaubOonpWIMI cymmapHblii 3(dext, npencrasinsercs 4UCTO (GoOpMaTbHBIM
pemendeM Borpoca. Kpurtepuanshsiii nokasatens (13,1), obecneunsaronmit 06061eHHYIO
OUEHKY 3(QEKTHBHOCTH TNPOEKTHBIX PEIIEHHH Ha OCHOBE COM3MEpPEHHS HECKOJBKHUX
TpeGoBaHHH, He YUUTHIBAET PA3NIUYHYIO 3HAYUMOCTh KAXIOTO U3 HHUX.

ITomuMo oboOGatoNeli 3KOHOMHUYECKOI OLIEHKH BapHAHTOB Ha OCHOBE OINpeleieHHs
CyMMapHoro 3¢)d)BKTa JAOJDKHBI  MCIOJNIB30BAaThCA W JAPYru€ OHLECHOYHBIC [OKasaTely,
OTpaKalolllue OTAEJbHbIE CTOPOHB! 3((PEeKTHBHOCTH M SBJISIOLIMECS CBOETO poAa YacTHHIMH
KPUTEPHSIMH.

Hpﬂ CpaBHHTeJ’IbHOﬁ OLICHKE NPaKTHYCCKH PpaBHOLECHHBIX BapHAaHTOB CIENYyET
YUHTHIBAaTh NPHOPUTETHOCTh YaCTHBIX KpHTepueB. Tak, NPH OLEHKE BapHAaHTOB OCBOEHMS
MECTOPOXAEHHA Ae(PULUHUTHOrO CHIPhS NpH MPOYMX PABHBIX (MJIM MOYTH PaBHBIX) YCIOBHAX
MpeANOYTEHHE JIOJDKHO OBITH OTAaHO 3amacocOeperaroleMy, XoTs U 6onee pecypcoeMKoMy

BapHaHTy. B ycnoBusx neduUHTa MaTepHANTBHBIX WIH TPYIOBHIX PECYPCOB ClEAyeT
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NpeanoyecTs pecypcocOeperaroliyii BapuaHT € OTHOCHTENBHO OOJNBIIUMH TOTEPSIMHU.
HakoHel, B perHoHe ¢ 3KOJIOTMYECKM CJIOXHOH CHTyalHed Lenecoobpa3HO OCTaHOBUTh
BeIOOp Ha npupopocOeperallleM BapHaHTe, MAaXE €CIM OH HECKOJBKO YCTYyNaeT

AJIbTCpHATUBHBIM BapHaHTaM IIO APYTUM llapaMeTpaM.

13.3. IIpiHUINBI CHCTEMHOTO MOAX0/1a K NPOEKTHPOBAHHIO

PYAHHKOB IPH KOMIJIEKCHOM OCBOCHHH MECTOPOKAeHHIi

KoMmnnekcHOMY OCBOEGHHIO MECTOPOXIEHHS NOJDKEH COOTBETCTBOBATHL KOMILIEKCHBIN
METO/1 NPOEKTHPOBaHUs, Ga3UPYIOLIMACS HAa CHCTEMHOM IOAXOJE K PELICHHIO MPOEKTHBIX
3a71a4 ¥ NPeayCMaTpUBAIONIMI OLEHKY BCeH COBOKYIMHOCTH NPOEKTHHIX pelICHHi Ha OCHOBE
onpezeNeHHus YCIOBHUIl pallMOHANBHOTO codveTanws TpeOoBaHMI 3amacocOeperaroinero,
pecypcocbeperatoiiero 4 npupoaocbeperarolnero xapakrepa.

B HacTosiee BpeMs HH OIHA M3 Pa3HOBHIHOCTEH CHCTEMHOTO MOAXOIAa HE OTBEYaeT
0COOEHHOCTAM MPOEKTHPOBAHHA PYJHHKOB NPH KOMIUJIEKCHOM OCBOCHHH HeEHp, MOCKOJbKY
BCE CYLIECTBYIOIIHE MOAXU(PHKALUH CHCTEMHOrO MPOEKTHPOBAHUS TPEyCMATPUBAIOT CHHTE3
Hauboee SKOHOMUYHOM TEXHOJIOTHYECKOH CXeMbl MPEANpPUATHS, T.€. TAKOTO COUETaHUS €ro
TEXHOJIOTMYECKHX 3BEHBEB (MTOJCHCTEM), IPH KOTOpoM ofecreunBaeTcss MUHHMYM 3aTpaT Ha
co3znanue obbekTa.

[Ipy KOMIJIEKCHOM OCBOEHHHM MECTOPOXAEHHS ONTUMHU3aUUA IPOEKTHPYEMOi
TE€XHOJIOTHYECKOH CXEMbl pyAHHUKA JOJKHA OCYLIECTBIATHCS HAa OCHOBE y4deTa 3HAuYMTEIbHO
6onee mupoxoro Kkpyra TpeGoBaHuit U aHaK3a ele OoJiee CIOXKHON CUCTEMBI B3aUMOCBsSI3eH
MEXIy 3BEHbSMH M IapaMeTpaMH. B 3THX YCIOBHSX KOMIUIEKCHAas ONTHUMH3alus BceH
TEXHOJIOTMYECKOM CXeMBl MOKa He ocyllecTBUMa. PeanbHas oOLEHKa WMEKOLIUXCS
BO3MOKHOCTEH BBIHYXIA€T UCKATh NMyTH YNPOLIEHHS NOCTAHOBKM ONTHMH3ALMOHHON 3aJa4n
IIpM COXPAaHEHUH BBITEKAIOIIMX M3 KOHUEILHMH KOMIUIEKCHOTO OCBOEHHS HeIp NPHHIMIIOB
oueHKU 3(EKTUBHOCTH BCEH CHCTEMBI MPOEKTHHIX PEUICHHI.

B oTnunune ot moaxozaa, npu KOTOPOM M0/ CHCTEMO# MOHUMAETCs caM NMPOEKTHPYEMBbIH
0OBEKT, NMpH KOMIUIEKCHOM OCBOCHHH B KauyeCTBE CHCTEMBI ClIEAyeT pacCMaTpUBaTh
COBOKYIHOCTB MPOEKTHBIX 3ana4. OnTHMH3aLUs ONpeAesieHHbIM 00pa3oM crpynmipOBaHHBIX
IIPOEKTHBIX 3aJay SABJISETCA Haubonee MPOCTHIM, @ MOXET OBbITh, U €JUHCTBEHHO BO3MOXHBIM
crnocoboM (GOpMHPOBAaHHS TEXHOJIOTMYECKOH CXeMbl pyAHHKa, OTBedarouleHd TpeGoBaHUAIM

KOMIUIEKCHOIO OCBOCHUSA HEIP. Tako#t noaxox NaeT BO3MOXXHOCTh BBIAEIMTbL B KauyeCTBE
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NIEPBOOYCPEAHOM OCHOBBI ONTMMH3ALMHM TEXHOJIOTHYECKOM CXeMbl HECKONbKO Haubosee
BaXXHBIX, KIIOYEBBIX 3a/1a4.

MHoronapaMeTpu4eckuii xapakTep TEXHOJOTHYECKOW CXEMBI pyJHHKa, a TakKxke
CIIOXHOCTb Y4YeTa H (opManu3auMy pa3HOOOpasHBIX B3aMMOCBA3ed Npefonpenenser
HEo0X0MMMOCTh JACKOMINO3HIHUH CHCTEMBI MPOEKTHHIX 3a1a4 Ha noacucteMsel. C 3Toil Lenblo
B COBOKYMHOCTH 3a/1a4 JO/DKHBI ObITh BBIAC/IEHB] TaKUE 3a/1a4M, KOTOpHEIE, Oyayun 6onee unu
MEHEee TECHO CBs3aHHBIMM MeXJAy Cco0oH, KoTopble o0OnanaloT CpaBHUTENbHOMH
HE3aBHCHMOCTBIO 110 OTHOIIEHHIO KO BCEM TPOYHM.

OnpeneneHHOH  CaMOCTOATENBHOCTBIO  oOJiajaer rpynma TPOEKTHBIX — 3ajay,
IpelyCMaTPUBAIOUINX BBIOOD CXeMbI BBIEMKH, MOpsaKa OTpabOTKH 3amacoB, a TaK)Ke CXEMbI
BCKPBITHS ¥ MOATOTOBKH. [IpH KOMIJIEKCHOM MOAXO0AE COAEepXKaHHE ITHUX 3aJ1ay CYIECTBEHHO
paclIMpseTcs, B CBA3M C YEM CTAHOBHUTCS OYEBUIHBIM MX COBMECTHOE YYacTHE B
(bOpPMHPOBaHHH KOJHYECTBEHHBIX, KAUECTBEHHBIX ¥ 3KOHOMHYECKHX IapaMeTpoB Mpoliecca
OCBOCHHS MECTOPOXIACHHA.

3a MCKIIIOUEHHEM 3aBEIOMO OUYEBHMIHBIX CIIydaeB pelleHHe BONpoca O BHIGOpE CXeMbI
BBIEMKH (BaJOBOH MM pasfeNbHOH) nmpHoOpeTaeT MPHHUMMHAIBHOE 3HAYEHHE C TOYKH
3peHuss o0ocHOBaHUs HauboJsiee >PGEKTHBHOM CTpPAaTerMy OCBOEHHMS MeCTOpoxAcHHs. B
chepy pelneHus >Toif 3ajauyd Heu30EXKHO BOBJIEKAIOTCS W APYTHe 3ajayd, CBA3aHHBIE C
ornpezeneHneM Haubonee 1enecoodpasHoi ouepeJHOCTH U3BJIEYEHHS pa3HOCOPTHHIX 3aMlacoB
KX 000CHOBaHHMEM ONTHMAJIBHOTO COOTHOLIEHHS HUX OOBEMOB, a TaKKe C BHLIOOPOM CXEMBI
BCKPBITHS, OTBEYAIOLIEH 3THM TpeOOBaHHAM.

Hamnyue TecHOH  TEXHHMKO-2KOHOMHYECKOH  B3aMMOCBA3HM IPOEKTHBIX  3ajad,
IpenycMaTpUBaIOIIMX 00OCHOBAHHE CXEMbI BHIEMKH, MOpsaKa OTpabOTKH 3alacoB U CXEMBI
BCKPBITHS, a TaKXe CpaBHHTENbHAas HE3aBUCHMOCTH OT pelleHus M[OpouYdx 3ajad
rOPHOPYHOTO NPOEKTHPOBAHHS, N03BONSAET OOBEAUHATH 3TH TPH 3aja4d B oO1IyIO rpymnimy
(noacuctemy).

Bo BTOpylo rpymny ueinecoo6pazHo OOBEIVMHHTH 3aJaud, OT PpEUIEHUS KOTOPBIX
HEIMOCPEICTBEHHO 3aBUCHUT HHTEHCHBHOCTH IMpOLlECCAa OCBOEHHSI MECTOPOXXIEHHUS
onpelesieHHe IPOU3BOJCTBEHHOH MOLIHOCTH pyIHHKa, BbIOOp cHcTeMbl pa3paboTku H
CpeACTB MeXaHU3allMi FOPHBIX paboT.

B cooTBeTCTBHM ¢ COBPEMEHHBIMH IpEICTAaBICHUSMH Mpoueaypa Bbibopa MacmiTaboB
MOA3EMHOTO pyAHHKA AOIKHA MpedyCMaTpUBaTh COBMECTHYIO OLIEHKY KOJIMYECTBEHHBIX,
KayeCTBEHHBIX, JKOHOMHYECKMX, IKOJIOTHYECKHX U PErHOHAILHBIX (akTopoB. Bmecte ¢ TeM

TaKHE XApaKTEPUCTHKH Npolecca OCBOCHHA, KaK HHTCHCUBHOCTb, DKOHOMHYHOCTD, INOJIHOTA
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M KayeCTBEHHOCTb MHCIOJNB30BaHHS Heap, a B psje CcAy4aeB H  SKOJOTMYHOCTh
HENOCPeICTBEHHO 3aBHCAT OT BbI00Opa TEXHONOTHH pa3padoTky. KpoMe Toro, HHTEHCHBHOCTD
M 3KOHOMHYHOCTb NpEONpeNeNsioTcss BbIOOPOM CPEACTB MEXaHW3allMKW TOPHBIX pabor.
Hannune HenmocpencTBeHHOH B3aUMOCBS3M IPOEKTHBIX 33ay IO ONpeAeNeHHI0 MacmTaboB
NpeINPUSTHS, BHIOOPY TEXHHUKH U TEXHONOTHH pa3paboTKy JaeT OCHOBaHHE OOBENMHHTH HX
B 00L1y10 NIOJACHCTEMY M PacCMaTPUBATh B KaYeCTBE COCTABHBIX YacTeH KOMIUIEKCHOM 3aJayu
1o 060CHOBAHMIO PAlHOHANBHON HHTEHCHBHOCTH NMPOLECCA OCBOEHHS MECTOPOXKAEHHUS.

CucreMHblI# NOAXOA K NPOEKTHPOBAHHIO PYJHHUKOB NPH KOMIIIEKCHOM OCBOCHHMH HEZp
JOJDKEH IpeAycMaTpuBaTh BbIIC/ICHME IBYX OCHOBHBIX NOJACHCTEM, KaXKHas M3 KOTOpBIX
o0beauHSET O TP NPOEKTHBIX 3a4aud. [IpuHsTas rpynupoBKa 3afady OCHOBaHA Ha aHAJM3e
HX B3aUMOCBA3eH H B3aUMOJICHCTBHS TIpH (POPMHPOBAHHUY KONHYECTBEHHBIX, KAYECTBEHHBIX U
IKOHOMHMYECKHX nokaszateneil. M3 Bcell COBOKYMHOCTH NMPOEKTHBIX 3aiay BBLAEIEHBI IIECTh
Hanbonee BaXHBIX 3ana4, (OPMHUPYIOLIMX NPHHLUHIHAIBHYIO TEXHOJOTHUECKYIO CXEMY
PyJHHKa M B peluarolleil cTeneHy npenonpenensiomux ee 3¢dexrnBHocTs. ECTh OCHOBaHHS
CUMTaTh, YTO IOCHEAYyIOUIee MOAKIIOYEHHE NPOYHX 3aJad He OKaXeT CKOJIBKO-HHOYIb
CYIIECTBEHHOrO BAMSHUS Ha BpIOOp MNPHHUMIHAIBHBIX pEIIEHUH U OLEHKYy HX
apdexTuBHOCTH.

IMpunnunuanbHas Onok-cxema, OTpakalollas MpOLeAypy CHCTEMHOTO MOAaxXoaa K
MPOEKTUPOBAHHIO TEXHONOTMYECKOH CXeMbl pyAHMKA, NpefyCMaTpHBAaeT BbLAEIECHHE
cIAeNyIIUX YeThlpex OJI0KOB: 0a30Bbii 610K, 6NMOK NMOArOTOBKH NPOM3BOACTBA, OJ0K
JI00bIYH, OJIOK OLEHKH.

BazoBblii 610K BKIIOMAET BCE HCXO/HbIE MaTepHaNbl Ha NPOCKTHPOBAHHE, a TaKkKe
HOPMATHBHO-METOAHUECKYIO JOKYMEHTAIHIO, pernaMeHTHPYIOIYIO nponenypy
NpPOEKTHPOBAHHUA.

Bnox noAroToBkM NPOM3BOACTBA BKIIIOYAET CHCTEMBl ABTOHOMHBIX Mojenei, ¢
IIOMOILBIO KOTOPBIX pellaloTCs CIEeAYIOLNe 3ajaykl: BBIOOp CXEMBI BBIEMKH, OOOCHOBaHHE
nopslKka OTpabOTKH 3anacoB, BEIOOP CXEMBI BCKPBITHA U IOATOTOBKH.

brnok no6brum 06bENMHAET CHCTEMY aBTOHOMHBIX MoJeNel, NpeiHasHaYeHHBIX JUId
pelIeHHs cheaylomMX MPOeKTHBIX 3ajay:  BHIOOp cHCTeMbl pa3paboOTKH, BBIGOp cpeicTB
MeXaHHU3allMH TOPHBIX paboT, onpeneneHne NpOU3BOACTBEHHON MOIHOCTH PyJAHHKA.

B pamkax Kaxmoro M3 JIBYX OCHOBHBIX OyokoB (moacucteM) dopMHpyeTcs H
OLICHMBAETCS HEKOTOPas COBOKYMHOCTH BApHAHTOB, INPHHUMAEMBIX K PpacCMOTPEHMIO Ha
3aBepuialollieil CTaAMH MPOCKTHPOBaHHMA, MNpPeAyCMAaTPUBAIOIIEH CHHTE3 BO3MOXHBIX

TEXHOJIOTHMYECKUX CXEM, HX CpaBHeHHEe M BhIOOp Hambonee 3(ekTHBHOH Ha OcHOBe
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KPUTEPHS ONTHMAIBHOCTH, 00eCneurBaloOIIEr0 COBMECTHBIH y4yeT BceX TpeboBaHHMi
KOMIIIEKCHOTO OCBOeHUs Henp. Jlns d3ToH uemm mnpeaycMmaTpusaeTcs ONOK OLIEHKH,
BKJIIOYAIOIIMI BBIXOAHBIE AaHHbIE N0 BAPHAHTAM TEXHOJIOTHYECKOH CXEMBbl H IKOHOMMKO-
MaTeMaTHYECKYI0 MOAENb, C NMOMOIIBIO KOTOPOH BBHINOJNHSAIOTCA pacyeTHbIE MPOUEAypHl Ha

CTaauH CpaBHHTeJILHOi/‘I OLICHKH BapHaHTOB.

13.4. MeToanueckHe Mo0KeHH NMPOEKTHOIT OLIEHKH 3anacos

MECTOPOXKAECHHSA KaK 00beKTa KOMILJIEKCHOI 0 0CBOEHHS

B oTeuecTBeHHO# NpaKTHKE pasrpaHHueHHe 3anacoB Ha 3¢ dexTHBHbIe (OalaHCOBBIE) H
HeapdeKkTHBHbIE (3a0anaHCOBEBIE), OCYLIECTBISEMOE M0 pe3yNbTaTaM JIeTalbHOM pa3BelKH,
(axTHYeCKH HOCHT OKOHYATEe/IbHBIH XapakTep. CloXUBLIAsCA YNPOIHEHHAd CHCTeMa OLEHKH
3anacoB HE OTBEYaeT MHOrooOpasuio  0COGEHHOCTAM re0JIOro-rOpHO-9KOHOMHYECKHX 3a4aY,
PeIIaACMbLIX Ha pa3/IMYHBIX JdTarnax Mnpouecca OCBOCHHA MECTOPOKACHHA.

JoMmuHupylomas B ocneqiHee BpeMs 3anacocOeperaroliias TeHACHIMS Mpeaonpeaennia
yXecToueHue TpeOOBaHHH MO OXpaHE HeAp, COMJIaCHO KOTOPHIM MPOEKTHPOBAHME T'OPHBIX
MPEeaNpHATHH JIOJDKHO OCYHIECTBJATBCA B CTPOTOM COOTBETCTBHM C  YTBEPXKICHHBIMH
3amacamu.

[IpencraBneHue 0 He3bIGNEMOCTH ONHAXIBI YCTAHOBIEHHBIX KOHAMLMH (akTHYecKku
HCKJIIOYAeT BO3MOXXHOCTb CKOJNBKO-HHOYIb CYIIECTBEHHOH KOPPEKTHPOBKH TEXHHYECKHMX
pelUeHH, NPHHATLIX HAa MPOEKTHOH cTamuu, a cijejoBaTelbHO, 3apaHee OOKHpyeT no0bie
MOMBITKM ONTHMH3AlMK 3THX pelleHHH B Mpolecce NpOoeKTHpoBaHHA. Bmecte ¢ TeM
NIPEANPOEKTHAN OLIEHKA HE MOXET JaTh MCYEPIBIBAIOIIKUE U NIPHTOM OKOHYATENbHbIE OTBETHI
Ha BCE BONPOCH], CBA3aHHbIE C BbHIOOpOM nyTed M Haubonee 3QQPEKTHBHOTO OCBOEHHS
MECTOPOXKICHHUS.

OnHOCTOPOHHSS HaNpaBlEeHHOCTH 3amacocOeperampolleii KOHLENUHH B ONpelcNeHHOH
Mepe TpPOTHBOPEUUT KOHULENLHH KOMILIEKCHOTO OCBOEHHMSI HEAp, ONHHMM H3 NPHHLIUIIOB
Kotopoili sBIsiercs ofecneyeHHe He MaKCHUMaIbHOH, a ONTHMalbHOH MONHOTHI
HCNOJIb30BaHMs 3a11acoB.

OcHoOBHas Llellb MPOEKTHOH OLECHKM 3alacoB - co37aTh OCHOBY JUIs BhIpaOOTKH BCeEro
KOMIUIEKCA MNpOEKTHbIX pewmeHnid. Ilpy obmiedl ONTHMH3ALHOHHOM HanpaBlIEHHOCTH
NPOEKTHOM OIIEHKH B €€ 3aJla4y¥ BXOIHT He caM BBIOOp ONTHMAIbHBIX PEIIEHHH, a CO3/IaHHe
NpeANOCHUIOK VIS MX LiEJICHANpPaBIeHHOCTH MOKCKAa. B oTivuyne OT Apyrux BHIOB reoJioro-

OKOHOMHYECKHX OLICHOK, MNpeayCcMaTpHBarodX 000CHOBAHHE OJTHO3HAYHBIX pememlﬁ,
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XapakTepHOHW OCOOEHHOCTBIO NPOEKTHOH OLIEHKH $Bf€TCS €€ allbTePHATUBHOCTh, T.€.
BBIIBJICHHE  HEKOTOPOHl  COBOKYMHOCTH INEPCNEKTHBHBLIX BAPMAHTOB, MOJIEKALIHUX
JaIbHEHIIEMY UCCIIEMOBAHHIO.

[TpoekTHas oueHka 3anacoB, OyAy4H COCTaBHOM 4acTblO Mpolecca NpOoeKTHpOBaHHU,
Oaszupyercs Ha OOIIMX METOAMYECKMX TIPUHIUMAX pEIIeHHs NpPOEKTHBIX 3aja4y, ¥, B
YacTHOCTH, NpeJycMaTpHUBaeT UCNOJb30BAHHE NHHAMUYECKHX METOJOB H COOTBETCTBYIOMIMX
UM MHTErPAJbHBIX KpUTEpHEB, O00ECMEeYMBAIOMMX COM3MEPEHHE pa3NHyHBIX TpeboBaHuH
KOHIIENIIUH KOMITNIEKCHOTO OCBOCHHUS HEXP.

B oTaMyMH OT [peflIpOEKTHOH OLEHKH MECTOPOXAEHHH MpPOEKTHAs OUEHKa
pacnpocTpaHseTCs He Ha BeCh CPOK OTpabOTKH 3aracoB, a TOJALKO Ha NEpHOJ ONTHMH3ALHUH
MPOEKTHBIX pelleHUi, NpOJOKUTENBHOCTh KOTOPOrO B COOTBETCTBHH C  OOIIMMH
OpPHHIHNAMHE JUHAMHYECKONM METOMOJNOTHMH pEIeHUs TOPHO-3KOHOMMYECKUX 3a/la4 He
JIOJDKHA MpeBbIIaTh 25 neT.

B oTianume OT KpuTepus, periaMeHTHpyeMoro BpeMeHHBIH THIOBOH MeTOAHKOIM
OLIEHKH MECTOPOXKAEHHUS MOJE3HbIX HCKOMAeMBIX, CTPYKTypa o00O0uialonero KpHTepHs
NpPOEKTHOH OLEHKM 3aracoB JOJDKHA MpedyCMaTpuBaTh YYeT SKOHOMHYECKOro yiuepba oT
NoTeph LEHHOCTH B mpoliecce ocBoeHus. IIpn oneHke, oxsaThIBalolieil He Bech MEPHON
0TpabOTKH MECTOPOX/IEHMUS, & JUIUb €r0 MepBHI JTan, Tako y4eT HeoOXOLuM, MOCKONbKY
CpaBHUBaEMbIE BAPUAHTEI JaXke IPU OAHHAKOBBIX 06beMaxX NPOH3BOACTBA MOTYT Pa3IHyaThC
CTENEHBIO MOJTHOTHI UCTIOJIb30BAHUS HEQD.

AnbTepHATHUBHBIA XapakTep MNpPOEKTHONH OLEHKM 3amacoB, MpPH KOTOpoH He
fpeycMaTpuBaeTCs OKOHYATeNbHBIH BHIOOpP BapHaHTa, o00ECNEeYHUBAET BO3MOXHOCTh
JanbHERIIEro ONTUMH3ALHOHHOTO TIOMCKA Ha JOCTAaTOYHO UIMPOKOH OCHOBE, B TOM YHCIE H
Ha OCHOBE YaCTHBIX KPHTEPHEB.

IIpy npoekTHOH oOlEHKE 3amacoB MECTOPOXAeHHS KaK o0ObexkTa KOMIUIEKCHOTO
OCBOEHHS [JOJKHBI ObITh NpPOAHATU3UPOBaHbl YCNOBHSA BBIACTACHHS THIOB H COPTOB
MI0JIE3HOT'0 MCKOTIAEMOT0, HCXOAS U3 TEXHOJIOTHYECKHX CBOMCTB, ONPENE/ISAIONINX pa3IHYHbIE
cnocoOpl epepaboTKU WK paznuyHble 00J1aCTH UCTIONB30BAHNSA MUHEPATIEHOTO ChIPBSL.

Mertoauyeckye OCHOBBI pelli€HMs 3aJay MpOEKTHOH OLIEHKH, CBA3AHHBIX C
onpeleNeHHeM YCIOBHH kauecTBeHHOM nudepeHIManud 3anacoB  MeECTOPOXIEHUS,
LenecoobpaszHo paccMOTpeTh 0c000.

B onpeneneHHBIX YCNOBHSX OJHON M3 OCHOBHBIX 3aJay NMPOEKTHOH OLIEHKH 3anacoB
MECTOpOXJEeHHs KaK OO0beKkTa KOMIUIEKCHOTO OCBOEHHSI CTAaHOBHUTCS HCCleN0BaHHe

HGHCCOOﬁpEBHOCTI/I BOBJICUEHHS M OKCIUTyaTalMIO 3anacoB, OTHECEHHBIX MO pE3yJibTaTaM
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NPEANIPOEKTHON OHEHKH K  3a0anaHCcOBBIM. KoppektupoBka rpaHHll pa3paboTku
pa3BeJaHHBIX 3amacoB Ha CTaIMM [POEKTHPOBaHUA SBASETCS OAHMM K3  3TanoB
HOCHCHOB&TCHBHOﬁ OIITHUMH3AIHH npounecca OCBOCHHSI MECTOPOXXIACHHA.

ITocTanoBka Ha CTaINH NPOEKTHUPOBaHUsA BOIpOca p IICJIECOO6p83HOCTPI BOBJICYEHHA B
IKCILTyaTallMI0 3alacoB, MEPBOHAYAIbHO OTHECEHHBIX K 3a0allaHCOBBIM, MOXET OBbITh
00ycIoBiIeHa LENbIM PAIOM 00CTOATENBCTB, PACCMOTPEHHBIX HHKE.

[MpencraBnenns 06 SKOHOMHYECKOM 3HAYAMOCTH TOH MIM WMHOM dYacTH 3amacos
OTHOCHTEJBHB! H COOTBETCTBYIOT 3KOHOMHYECKON CHTyallMyl ¥ TEXHHYECKAM BO3MOXHOCTAM
NPOU3BOACTBA TOJBKO Ha MOMEHT OLECHKH MECTOPOXICHUI. HOCKOJIBKy TEXHHUYCCKHE
PEeUICHUsS U 3KOHOMHYECCKHE II0KA3aTeJix, MOJIOXKEHHBIE B OCHOBY l'IpelIIlpOCI(THOﬁ OLCHKH, K
MOMEHTY HPOEKTHPOBaHHS 00beKTa HEPEAKO YCTapeBaloT, YCIOBHS pasrpaHHYeHHs 3alacoB
TIOZNEeXaT NMpPOBEPKE C YHETOM M3MEHEHHS COCTOSHHA ChIpheBOH 6a3bl, MOTpeOHOCTH B
MONIE3HOM HCKONAEMOM H YPOBHE IIEH Ha IpPOAYKIHIO, a TaXXe TeXHHYECKOro YPOBHA
IIPOH3BOACTBA B IEPHOJI MEXKIY YTBEPKACHHEM 3aI1aCOB U HAYAIOM IPOEKTHPOBAHHS.

Bonpoc o BoBoeueHMH B SKCHyaTalMio 3abajlaHCOBBIX 3alacoB, SBISIOLIMXCA
HCTOYHHKOM IOTy4YEeHUS AeHIUTHOM MPOXYKLUH, NODKEH PeLaThcs ¢ YYETOM MOBBILIEHUS
CIpoca, a CJIEJ0BATENLHO, H ITEPCIICKTHBRE MOBEIICHHS LIEH Ha 3Ty NPOAYKLHIO.

HexoTopas yacTh pasBellaHHBIX 3allacOB MOTJIA MOMYYHTh OTPHLATENBHYIO OLEHKY H3-
3a omHOOK, 00yCIOBIEHHBIX HEJOCTAaTOYHO JOCTOBepHOM HH(popManeil, WiH B pe3yibraTe
BHIOOpPAa HEONTHMABHBIX pEIMIEHHH B CBA3M C HECOBEPLICHCTBOM  CYIIECTBYIOLUEH
METOZONOTHH OKOHTYPHBAHHA 3ar1acoB.

Onpenenenuaﬂ 4acThk 3anacoB, OTHCCCHHBIX K 3a6anaﬂcom>1M, MOXET BCKpPbIBATbCA
MONYTHO NpPH MPOBEICHHH BLIPAOOTOK, NpeIHa3HAYCHHBIX A BEIEMKH 0anaHCOBBIX 3allacoB.
Hpﬂ 3TOM BOBJICYCHHEC B IKCIUTyaTaliO COOTBECTCTBYIOUIMX 3a0aNaHCoOBBIX 3allacOB MOXET
OKa3aTbCsl JKOHOMHYECKH ONPaBIaHHBIM, MOCKOJILKY TpeOyeT CpaBHHTENBHO HeOONBIINX
JOTIOJTHHTENBHBIX 3aTpaT.

VYBenuuenue MaciITaboB OpeAnpuATHS 3a CYET BOBJEYEHHA B OKCIUIyaTalHIO
HEKOTOpoil yacTh 3ab6anaHCOBBIX 3alacoB mpefonpenensieT obilee CHHXKEHHE YIETBHBIX
3aTpaT, YTO MOXKET 00ecneunTh peHTabeNbHYI0 OTPabOTKY ITHX 3amacoB.

Ilpy  mpoeKkTHpOBaHMM  pacIIMpeHHA, PEKOHCTPYKIMH HIM  TEXHHYECKOro
TIEPEBOODYIKCHHSA JIEHCTBYIOLIEro pPyIHHKa NpOBEpKa BO3MOXHOCTH M 3KOHOMHYECKOMH
Henecoobpa3HOCTH  BOBJACYEHHS B IKCIUIyaTaUHIO  3aIlacoB, paHee  CYHTaBIHHXCA
3a6anaHCcOBLIMH, CTAaHOBUTCS 00s3aTenbHON. DO(PEKTHBHOMY HCIONB30BAaHHIO ITHX 3allacoB

6aronpusTCTBYET TO 06CTOATENBCTBO. YTO ONpENENICHHAsS UX YacTh OKasbiBaeTcs NHOO yxe
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BCKDBITOH, MO0 HAXOAUTCS B HENOCPEACTBEHHON OTM30CTH OT NMPOHAECHHBIX BCKPHIBAIOIIHX
BbIpabOTOK.

[Ipy TpoeKTHO! OLEHKE CcleayeT YYMThIBaTh BO3MOXHOCTH OE3BO3BPaTHOH YTpaThl
3abanaHCOBBIX 3amacoB B pe3yibTaTe pa3pabork GanaHcoBblx. [lockonbky 3abanaHcoBbie
3amackl CO BpPEMEHEM MOTYT CTaTh OOBEKTOM OCBOEHHS, HEOOXOOUMO COIOCTABHTH
BO3MOXHBIH 3 (eKT 0T X U3BJICUEHHS U 3aTPaThl (MK YAOpOXKaHHE ITPOEKTHBIX PEIUEHUiT) B
CBA3H C KOHcepBauueﬁ JTHUX 3aI1acosB.

B oueBUAHBIX CNyyasx, KOrja 3KOHOMHYecKas Ierecoo0pa3HOCTh OCBOEHMS 3amacosB,
CUHUTABIINXCA 336MBHCOBHMH, B IPUHIKNIMANEHOM [JIaHC HE BHI3BIBACT COMHCHI{Iﬁ, peuienune
3aJa4yu  CBOJHUTCA K 000CHOBaHHIO ONTHMAJILHOIO BapHaHTa, BK/IOYas ONpeacicHHue
paumona.nbﬂoﬁ NoCACA0BATECIBHOCTH 6anaHCcoBBIX n 3a0a1aHCOBBIX 3anacosB,
HAWBBITOJIHEUIIIETO COOTHOIIEHHS X 00BEMOB H T. A.

Bo3moskHBI cliefytoliie OCHOBHBIE BapHaHTBl OCBOGHHMS 3amacoB, MEepBOHAYabHO
OTHECEHHBIX K 3a0anaHCcOBBIM:

oTpaboTka MECTOpOXZEHHs @O BAIOBOH cXeMe, NpH KOTOpoil GalaHCOBbIE M
3a0ayiaHcoBbie 3alackl HM3BJIEKAIOTCH COBMECTHO NpH COOTBCTCTBYIOUIEM YCPCIAHEHHH I10
Ka4eCTBYy,

0oTpaloTKa MeCTOpOXJIeHHs 10 pa3AeibHO-OJHOBPEMEHHOH cXeMe, MpH KOTOpoil ¢
caMoro Hayaja SKCIUTyaTauuy o0e pa3HOBHIHOCTH 3anacoB NOOBIBAlOTCS MepepabaThiBatoTes
OTHENBHO;

OTpaﬁOTKa o pasaenbﬂo-pamonpeme}moﬁ CXeME, IIpH KOTOpOﬁ nepBOHA4YaJIbHO
H3BJIEKAETCA TOJIBKO OJHa Ppa3sHOBHAHOCTH 3allacoB, IO 3aBEPIICHHH HX OTpaGOTKI/I
HauyMHaeTCs M3BJICUCHHE BTOPOM Pa3HOBHIHOCTH (B NEPBYIO oyepe/b OOBIYHO M3BIEKAIOTCH
fanaHCOBble 3amachl, a BO BTOpYK - 3alajlaHCcOBBle, YTO NO3BOJSET IIOMAEPKHUBATH
peHTabenbHyl0 OoTpabOTKy B TeueHME BCETO CpOKa OJKCIITyaTallMd, IIOCKOJBKY K Hadary
0Tpa6OTI(H OoJee 68}1HLIX 3aracoB 3HAYHTEJIbHas1 4YacTh TE€PBOHAYaJIbHBIX 3aTpar
OKa3bIBaeTCs y)Ke norameHHoH Ha Gorartele 3anachl);

orpaboTka N0  cMemaHHOW  (KOMOMHMpOBaHHO)  cXeMe, MpH  KOTOpOH
MNOoCNe€NOBaTECIIbHOCTE H3BJICUYCHHA 6anaHcoBbIX M 3a0anaHCOBBIX 3allacOB H3MEHSETCA 110
ME€pE€ pa3sBHUTHA TOPHBIX pa6OT, MK XK€ B TOM ClIy4dae, Korga B npeaejiax MECTOPOXKICHUA
OJTHOBPEMEHHO PHMEHSIOTCS Pa3IMuHbIE CXEMb! BHIEMKH.

BoBnedyenne B OKCIUIyaTalHio 3alacoB, OTHECEHHBIX Ha NIPEANPOEKTHOM CTaaWH K
3a0alaHCOBBIM, MOXET OBbITh OCYIIECTBIEHO B HECKONBKHMX BapMaHTaX, Pa3IMyaioIMXcs

CpOKaMHu H II0CJICA0BATECIBHOCTBIO HX OCBOCHUS, o6beMaMH BOBNeKaeMbIX OanaHCOBLIX H
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3a0alaHCOBBIX 3amacoB (M MX COOTHOLUEHHEM), KaueCTBEHHBLIMH XapaKTEPHCTHKaMH
TI0JIE3HOr0  MCKOMNAeMOoro, MOKa3aTeNsMH TOJHOTHI HCHONb30BaHMA HEAp, pa3MepaMH
JIOTIOJTHUTENBHBIX KalUTaAbHbIX BJOXEHHH M XapaKTepOM WX paclpelelicHHA BO BPEMEHH,
YPOBHEM M JMHAMHKO# SKCIIyaTalHOHHBIX 3aTpaT H T. A.

OKOHOMHYECKas LeNiecO00pa3sHOCTh  BOBJICYEHHS B OKCIUTyaTallMi0  3amacoB,
CYMTaBIIMXCS 3a0anaHcOBBIMH, YCTAHABIKBAETCA Ha OCHOBE COMOCTaBleHHs 3P ¢eKTHBHOCTH
KaXI0ro M3 BO3MOXHBIX BApPHAHTOB ¢ OaJaHCOBBHIM BapHAHTOM, B KayeCTBE KOTOPOro
MPUHAMAETCst OCBOCHHE TOJIKO GallaHCOBLIX 3aMacoB.

CpaBHuTeNbHaA OlleHKa 3¢(EeKTHBHOCTH BapHAHTOB OCBOCHHS 3aMacoB, paHee
OTHECEHHBIX K 3a0aNaHCOBBIM, OCYIIECTBASETCS NO chaeayrouei popmyne:

T
AD =3 {(L - L) - [(Kic - Ke) +(Cic - Co) + (Y"u - Y'&)] }Be, (13.2)
i=1

rae A D - 3¢deKT OT BOBJNEYCHHS B IKCIUTyaTaLMIO 3a0aJaHCOBHIX 3alacoB IO i-OMY
BapHaHTy 3a nepHo ouneHku T, py6.;

Ll , g - u3BIEeKaeMas NEHHOCTh COOTBETCTBEHHO M0 i-OMY M 6a30BOMY BapHaHTaM B t-
oM roay, pyb.;

Kii , Kg - xanuTanbHbie 3aTpaThl COOTBETCTBEHHO IPH  i-OH BapUaHTE OCBOCHHA
3abanaHcoBLIX 3aacoB 1 6a30BOM BapuaHTe B t-OM roay, pyo.;

Ci , Cg - sKcIIyaTallHOHHBIE 3aTparhl COOTBETCTBEHHO MpH i-OM BapHaHTe
0CBOEHHA 3a0alaHCOBLIX 3aracoB 1 6a30BOM BapuaHIE B t-OM rofy, pyo.;

V'i , Y" & - yuep6 OT noreph COOTBETCTBEHHO NpH i-OM BapHaHTE OCBOEHHS
3a0aTaHCOBBIX 3aMacoB U 6a30BOM BapHaHTe B t-OM roay, pyo.;

B - k03¢ dunneHT npuBeicHHsA Pa3HOBPEMEHHBIX 3aTPaT U 3 deKTOoB.

13.5. YcaoBHs cOBMECTHOI ONTHMH3aIHH MPOEKTHBIX 32124 110 BbIGopY

CXeMbl BBIEMKH, MMOPAAKA OTp360TKH 3aMmacoB U CXeMbI BCKPBITHH

OgHHUM U3 OCHOBHBIX TpeGoBaHHi, NpPeNbABISEMBIX K MPOEKTHOMY OOOCHOBaHHUIO
TEXHOJOTMYECKOM CXEMBI PYJHHKA NPU KOMIIIEKCHOM OCBOGHHH MECTOPOXKAEHHS, ABIAETCS
obecrieyenne ycnoBuit Uit (GOPMHpOBaHHMS KauyeCTBEHHBIX XapaKTEPHCTHK R0ObIBaeMOro
CchIpbs, o0eceynBalomKX ero Hanbonee s dexTHBHOE HCIONL30BAHHE.

Jlns GoNBIIMHCTBA DPYAHBIX MECTOPOXAEHHH XapakTepHa Ta HJIM MHas CTeleHb

Ka4yeCTBEHHO! HCOAHOPOAHOCTA COCTaBa, YTO BO MHOIHX Cloy4dYadx npeaonpeneniaet
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HEeoGX0MMOCTb ¥ IKOHOMHUECKYIO 11eJleco00pa3HOCTh pa3febHON BbIEMKH M nepepaboTKH
Pa3sHOTUNHBIX WK Pa3HOCOPTHBIX PYA.

Ha navanbHOM 3Tane MPOEKTHPOBAaHHUA pYIHHKA AOMKHEI OBITH NMpOaHATH3MPOBAHBI
YCNOBHS  BbIACJNICHHS THUNOB HWJIW COPTOB MOJE3HOTO MCKONAeMOro, HCXOAS U3
TEXHOJNIOTHYECKAX CBOMCTB, ONPENENAIOUINX PpA3MMYHBIE CIOCOOBl MEepepabOTKM  HIH
pasauyHble 001aCTH HCIONB30BAHHA MHHEPATILHOTO ChIPbS.

KavectBennas muddepeHumanns sanacoB lenecoobpasHa B TexX ClyvyasX, Koria
pasgenbHas nepepaboTka KaXAOH MX pasHOBHIHOCTH 06ECneuMBacT CYIIECTBEHHOM
MOBBILIEHHE TEXHHKO-IKOHOMHYECKHX Moka3aTeneil nepepabaThiBarollero NpeanpuaTHs mo
CPaBHEHHIO € BAJIOBOH CXEMOH.

D¢ dexkTHBHOCTD pa3feNbHOW CXEMbI BBHIEMKH 3aBMUCHT OT pELUEHHS psla IPOEKTHBIX
3a7ay, U3 KOTOPBIX [lepBOOUEpEHOE 3HAUCHHE HMEET TEXHHKO-9KOHOMHYeCKoe 060CHOBaHHe
nopsinka OTpaDOTKH 3amacoB, T.€.  HampaBieHHMA pa3BHTHS TOpHBIX paboT, BKIOYas
yCTaHOBIEeHHE 00BEMOB W OYEPEAHOCTH BOBJICYEHUS B IKCIIIyaTallMIO Pa3HbIX THIIOB HIH
COpTOB pyIl.

B cBa3u ¢ peanusaumeil pa3feNlbHOM  CXeMbl BBIEMKM OOBIYHO  BO3HHKaeT
HeOOXOIHMOCTh BHECTH OMNpeJieNiCeHHble KOPPEKTHUBBI B CXeMY BCKPBITHS H. B YaCTHOCTH,
NpenycMOTPETh MPOXO/KY CHELHANbHBIX CTBOJIOB HITH CO3aHHE JONONHUTENBHBIX OYHKEPOB.
CBs3aHHOE € 3TMM YCIIOXHEHHE CXeMbl BCKpbITHS OTpa3HTICA Kak Ha obmeM oObeme
noTpeOHBIX KaUTANBHBIX 3aTpaT, TaK ¥ Ha YPOBHE YAENbHBIX KallMTAILHBIX BIOXEHHIA, 4TO B
KOHEYHOM CyYeTe MPHBEJET U K MOBBIIEHHIO ce6eCTONMOCTH JOOBIYH.

B cooTReTCTBHM ¢ H3NOXEHHBIMH Bhlllle NPHHLUNAMH CHCTEMHOTO IOAXOHA K
NIPOEKTHOMY OOOCHOBaHMIO TEXHOJOrMYECKOH CXEeMBl pyAHHMKAa 3aladd, CBs3aHHBIE C
BBIOODOM CXEMBI BBIEMKH, MOpAAKa OTpabOTKM 3alacoB H CXEMBl BCKDBITHSA, MEXIY
KOTOPBIMH CYILECTBYET TeCHas TEXHHKO-DKOHOMHYECKas B3aUMOCBS3b, JOJKHBI pellaThes
COBMECTHO.

KomnnexcHas 3asaua pemaeTcs B ClIeAyOlel n0cne 0BaTeNbHOCTH:

BbLJETIEHHE YYaCTKOB pa3HOKAUECTBEHHEIX Py,

OTpeAeNieHHe TIopsa/IKa OTpabOTKH 3aracos;

060CHOBaHNE CXeMBbl BCKPHITHS ¥ MOATOTOBKH, OTBEYalOIleH YCIOBHSM pa3aeNbHOMN
OTpabOTKH Y4acTKOB MECTOPOKAEHHUS.

ITockonbky pasienibHas BbleMKa 3allacoB OOLIYHO COIPSKEHA C YCIOKHEHHEM H
yIOPO)KaHHEM TEXHOJIOTMYECKOH CXeMBbl pPYIOHHKA, 3KOHOMHYECKas IeJiecooOpa3HOCTh

COOTBETCTBYIOIIMX pEUIEHHH [0JKHA OLIEHHBaThCA NyTeM conocrasiieHus 3ddekra,
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JIOCTHTaeMOro y moTpebHuTeNs, ¢ JONOJNHHUTENbHRIMH 3aTparaMH Inpu  paspaborke
MECTOPOXACHHUS.

Ilpn sToM BO3MOXHAA penuuuHa 3PdexTa B cucTeMe “pyAHHK-0OOraTHTENbHAsA
¢pabpuka” cocTaBHT:

AD=3,-8,, (13.3)

roe Op - SKOHOMMYECKHMH 3(dext y moTpebuTens Npu pasfenbHoil nepepaboTke
Pa3HOCOPTHEIX PyX;

S; - 3aTpaThl, CBA3aHHBIE € peau3alei pa3iebHON CXEMBL.

[Touck onTHManbHBIX peureHHil CBOAMTCS K OOOCHOBAHHIO YCJIOBHH, NpPH KOTOPBIX
PasHOCTh (I - Sp) JOCTHraeT HauOONBUIMX 3HAYEHHH.

Ilpu paspenbHOM  mepepaGoTKe  pydpl  IKOHOMHHYeCKHH  3ddekT  uenmmkom
obecrieuyBaeTCs 32 CYCT NOBLIMICHUS W3BJCYCHHS MOJIE3HBIX KOMIIOHEHTOB H BBHIpaXKaeTcs
MIPHUPOCTOM M3BJIEKAEMOIl LIEHHOCTH IO CPaBHEHHIO C BANJOBOI nepepaboTKOi.

C yuyeTroM HEKOTOPOrO MOBBHIIEHHS CEOECTOMMOCTH IepepaboTKH, CBA3AHHOTO C
YCIIO)KHEHHEM TeXHOIOTHYECKOH cxeMbl (pabpuky, SKOHOMHYECKUi 3¢dekT y noTpebutens

COCTaBUT.

On=Up- ) - (Cp" - G), pybiT;  (13.4)

rae L, I, - n3Bnexaemas uennoctyd 1 T nepepabarbiBaeMOM pyAbl COOTBETCTBEHHO IIPH
paszieNbHON M BajlloBOM CXeMax nepepaboTk, pyo/T;

C,", C," - cebecTouMOCTh nepepalOTKK 1 T PyABl COOTBETCTBEHHO NMPH pa3feNbHOM H
BaJIOBOH cxeMax, pyo/T.

IIpupocT ynenbHBIX 3aTpar npH pasAenbHOH pa3pabOTKH MO CPaBHEHMIO C BaJOBOH

XapakTepu3yeTCs CIEAYIOIMM RpIpaKeHHEM:

S,=(C2-C,2)+ AK , pyb/r; (13.5)
P P A

rae C,",C," - ymenbHbIe 3kcIuTyaTaHOHHBIE 3aTpaTHI (32 BBHIYETOM aMOPTH3AIMOHHBIX
OTYMCNIEHMH Ha pEHOBAlMIO) COOTBETCTBEHHO MNpH pasJelbHOM M BaloOBOM CcXeMax
pazpaboTtku, pyo/T;

AK - 1ononHHTENbHbIE KaNUTaNbHBIE 3aTPAThl, CBA3aHHBIE C peain3aluedl pa3ielIbHOM

CXEMBI BBIEMKH, PYyO;
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A - ronoBoii 06beM 106U O PYIHHKY, T.

B OonbmuHCTBE CiyuaeB pasZelibHas CXeMa BBIEMKH MoOXeT OBITh peanu3oBaHa B
HECKONbKMX BapHaHTaX, pa3/MyaroIXCs YHCIIOM BbIENIAEMBIX Pa3HOBHIHOCTEN 3anmacoB H,
CIEN0BATEeNIbHO, COOTHOIIEHHEM HX OOBEMOB M  KaUECTBEHHBIX  XapaKTepHCTHK,
OUEPETHOCTHIO BOBIECYEHHA COOTBETCTBYIOILMX 3alacOB B IKCIUTyaTallHIO; CPOKAMH CO3JaHHs
00BbeKTa, 00beMaMHi NOTPeGHBIX 3aTpaT M JOCTUraeMbIX 3(G(PEKTOB, a TaKxKe XapaKTepoM HX
pacnp€aciICHus BO BpEMEHH. YuureiBas JUHAMH4YECKHE CBOIICTBa onmmmaunoxmoﬁ 3aaaydy,
ee pellieHHe JOKHO OBITh IPUYPOYEHO K NMEPHOY OLEHKH, MTO3BOJIAIOIIEMY YYECTh Pa3uyHs
B ycnoBHAX (GOPMHpPOBAHHMS pa3sHOBPEMEHHBIX 3aTpaT M d({eKTOB IO CpaBHHTEIbHBIM
BapHaHTaM.

Bo Bcex cmydasx Npd CpaBHEHHH BO3MOXHBIX BapHaHTOB paslelIbHON BBIEMKH B
KayecTBe 6a30BOr0 JIOJKEH pacCMaTPUBATHCH BApUAHT BaJIOBOH 0TpaboTKH 3amacoB.

OnTHMaNBHBIM CHEQYEeT CYATATh BapHaHT, NMPH KOTOPOM MJOCTUraeTcs MaKCHMyM
HHTErpajibHoOro 3¢d¢deKTa 3a NPUHATHINA MEPHOJ] OLIEHKN B CHCTEMe “pyAHHMK-0boraTHTeNbHAs
(abpuxa”. B cooTBeTCTBMM ¢ ITHM KPHUTEpPHil CPaBHHTENBHON OLEHKH 3 (EKTHBHOCTH

BapHaHTOB BBIPAXaeTCA CleAyIOLIel LeneBoil QyHKIuel:

T
AD=3 {(pt - Lay) - [(Kpt - Kap) + (Cpe* - Co) +(C"px - C"a)] }Bi = min, (13.6)
i=1

rae L , g - u3BIexaeMas L€HHOCTh COOTBETCTBEHHO NPH pPa3/€NbHOM M BAIOBOH
cxemax B t-oM rojay, pyo.;

Kpt , Kat - KanuTaneHble 3aTpaThl COOTBETCTBEHHO MIPH  Pa3fIENbHOM M BANOBOH cXeMax
B t-OM roay, pyo.;

Cpl", Co" - 9KCIUTyaTalHOHHBIE 3aTpaThl Ha JOOBIYY COOTBETCTBEHHO NPH pasfeNbHOM
¥ BaJIOBO cXeMax B t-OM roay, pyo.;

C"p , C" g - OKCIUTyaTallHOHHBIE 3aTPaThl Ha NePepaboTKy PyAbl COOTBETCTBEHHO MPH
pa3ZienbHOM ¥ BaloBoli cxemax B t-om romy, pyo6.;

CpaBHMTENBHAA OIIEHKAa BapUaHTOB BBIEMKH II03BOJIET BBIABUTH HEKOTOPYIO
COBOKYNHOCTh BO3MOXHBIX BapHaHTOB, pa3lHYaIOIIUXCS BEIMYMHON HHTErpajibHOTO
a¢pdpekra. M3 upcna BapuaHTOB, XapaKTepu3YIOIHXcs ONM3KMMM 3HayeHHsMH 3¢ dekTa,
ocyurecTBisieTcss BoIGOp Haubonee 1enecoo6pa3sHOro BapHaHTa, MCXOAS M3 KOHKPETHBIX

YC/IOBU ¥ IPHOPUTETA YACTHBIX KPHTEPHEB.
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13.6. OnTHMHA3AUHA B3aHMOCBA3H NPOLIECCOB

H3BJIeYeHHS H BOCIIPOHU3IBOACTBA 3211aCOB

XapaxTepHolf 0COOEHHOCTBIO TOPHOTO TIPEANPHATHS SBIAeTCs HEOOXOIHMOCTb
NEPHOJHUYECKOT0 BO30OHOBICHHS (BOCTIPOM3BOJCTBA) €T0 NMPOWU3BOJICTBEHHOH MOIIHOCTH B
TE4eHHe MOUTH BCEro CpPoKa CyIIeCTBOBAHUA 00bekTa. [lepBoHayanbHO HEOOXOAUMBIH 3a1en
BCKPBITBIX, [MOATOTOBJIEHHBIX W TOTOBBIX K BBIEMKE 3allacoB CO3MacTCs B [EPHOJ
CTPOMTENILCTBA IIPEINPHATHS, 2 B AaTbHellleM IMOINCPKHBAETCS MYTeM CBOEBPEMEHHOTO
BCKPBITHS, TOATOTOBKH U HAPE3KH HOBBIX YYaCTKOB MECTOPOKACHHS.

PaboThl Mo BCKPBITHIO, MOArOTOBKE M Hape3Ke 3alacoB B NPHHIHIE CIYXKAT OJHOH
HenH - co3jaTh YCIOBHMS IUIsS MacCOBOTO H3BJICUEHHS IONE3HOTO HCKONAEMOro W3 HeAp.
OOfuiee NpPOU3BOACTBEHHOE Ha3HAYe€HME pa3lMYHBIX BHAOB TOPHONPOXOMUYECKHX pPaboT
MO3BOJISIET pacCMaTpuUBaTh BCIO UX COBOKYNHOCTH KaK €JMHBIH MpONece - BOCIPOH3BOJICTBO
3ar1acoB.

Bocnpou3BoAcTBO 3amacoB - MHOTOCTaAMHHBIA npouecc, o0beIUHSAIOMUH HECKONBKO
BHJIOB TOHOIIPOXOMYECKUX paloT, B3aUMOCBSA3b KOTOPBIX C MacIuTabaMy U3BJIEYEHHUS 3alaCOB
CYIIECTBEHHO pasnnyHa. [IpH npoeKTHpOBaHHK rOPHOKaNUTAIBHBIX paboT, a Takxe GIHu3KuX
K HUM IO Ha3Ha4YeHHIO paboT 1o NOArOTOBKE 3Ta)Kel yYHTHIBaeTCA HeNbli paa GaxTopos, He
HMEIOIHX NPSMOTr0o OTHOINEHHA K MaciiTabaM M3BJ€YeHHs 3alacoB, YTO NpPEeAONpeaenseT
€aMOCTOSTENIEHOE pellieHHe COOTBETCTBYIOIIMX 3a1ay.

HenocpencTBeHHOe  OTHOLIEHHE K  IMpOLECCY HM3BJICYEHHS  3alacoB  MMEIOT
HOATOTOBUTENbHO-HApEe3Hble paboThl, OT UHTEHCHBHOCTH KOTOPBIX pEIIAIOIMM 00pa3oM
3aBHCHT CBOEBPEMEHHOE BOCIPOH3BOACTBO BHIEMOUHBIX €AHHMI, a CJEAOBATENbHO,
MAacITabbl OYHCTHO! BHIEMKH.

CrnoxuBLIHECS TNPUHUHNEL neddepeHIHalu TOpHBIX pPaboT W SKOHOMHYECKHid
MeXaHHW3M, PETYIUPYIOMHNH MOPAIOK GOPMUPOBAHUS pa3IMYHBIX BHIOB 3aTPaT U METOMBI HX
NOralIeHus, COAEPKUT HEMaNlo MpOTHBOpedHil M ycnoBHocTed. C nenbio HX yCTpaHeHHS
HEOOXOMMO BHECTH KOPPEKTHBHI B CIOXHMBILYIOCS CHCTEMY KiaccH(pUKAIMH, IOCTPOUB ee
Ha CJIEAYIOLIMX NPHHIHIIAX.

Pa3paboTka MeCTOpOXIEHH COCTOMT MX TPEX CTajiuil, 33 KOTOPHIMH COXPAHAETCH HX
TpaANULIMOHHBIE Ha3BaHUA - BCKPBITHE, IOArOTOBKA, OYUCTHAs BBIEMKA.

[lepBas cranus - “Bekpbitie” 00BenuHsET FOPHO-KaNUTaNnbHbie paboTh 110 NOATOTOBKE
FOPU30HTOB. JTOMH CTagHH pa3pabOTKH COOTBETCTBYET KOMILIEKC FTOPHOTIPOXOAYECKUX paGoT,

Ha3bIBa€MbIX KAITHTAIBHO-NMOATOTOBHTECIIBHBIMH.
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KanuTtanbHO-IOATOTOBUTENBHBIE paboThl (MHAHCHPYIOTCA 3a CYET KalmWUTaJIbHBIX
BJIOXKEHHI, a CTOMMOCTb NPOHICHHBIX BhIpaOOTOK BKIIOYAETCS B COCTAB OCHOBHBIX ()OHIOB
pyauyka o rpynme “CoopyXeHus’ .

[lorameHue CTOMMOCTH KallMTANhHO-IOATOTOBUTENBHBIX BHIPAOOTOK NPOH3BOAUTCS B
BUJE aMOpTH3allMH, HA4YMCIseMOH IO IOTOHHBIM cTaBkaM ¢ adddepennuanueid B
3aBHCHMMOCTH OT (AaKTHYECKOro CpokKa cnyxObl (BpeMeHH OTpabOTKH 00CIy>KHBaEMBIX
3amnacos),

Btopas cragus - “IloaroroBka” 3akioyaeTcs B HENOCPEJCTBEHHOM I[MOArOTOBKE M
Hape3Kke BbIEMOYHBIX eXuHul (6710KOB H T.2.), T.6. B NPOBEREHHH HOATOTOBHTENBHO-
Hape3HbIX paborT.

duHancupoBaHue 3TUX DPabOT oOcyLiecTBiIseTCs 3a CYeT COOCTBEHHBIX OOOPOTHBIX
CpeCTB NpPEeANpUATUs Mo cTaThe “‘Pacxonsl Oyaymyx nepHonoB” ¢ OTHECEHHEM 3arpaT Ha
cTathio cebecTonMocTH no0br4M “Tloraumenne noAroToBUTENIBHO-HapE3HBIX paboT”.

Tperbsa crates pazpaboTky - “OuncTHas BbleMKa”, BKIIIOYAIOWIas TOJBKO COOCTBEHHO
OYHCTHBIE pabOTBl, T.€. HEMOCPEACTBEHHO H3BJICUEHHE IIOJIE3HOTO HCKONAEMOro M3
MOATOTOBJIEHHBIX W HAPE3aHHBIX BHIEMOYHBIX €IMHHIL.

3amacel OeNATCS HA TPH  Kareropum (B Topsanke YObIBaHMS WX CTENeHU
MOArOTOBJIEHHOCTH) - TOTOBHIE K BHIEMKE, IOJITOTOBJEHHbBIE, BCKPBITHIE.

['oTOBBIMM K BHIEMKE CIIEAYET CUHMTATH 3aNachl BHIEMOYHBIX €JUHHL OC/e 3aBepIlleHus
B HHX BCET0 KOMIUIEKCa IOJAr0TOBUTENBHO-Hape3HBIX paboT.

IlonroToBAEHHBIMH CUMTAIOTCA 3anachl, A8 KOTOPHIX 3aBEpll€Hbl BCE KaNMUTaIbHO-
MOArOTOBHTENbHBIE PabOTHI (IIOArOTOBKA 3TaXa).

BekpeiThle 3anacel - 3TO 3amachl, JUii KOTOPHIX NpOWMEHb TaBHBIE BCKPBIBAIOIIHE
BLIPabOTKM (CTBOJI C KBEPUUJIAIrOM, INTOJBHSA).

KonuuecTBo 3anacoB ka0 KaTeropud YYMTHIBaeTCA “B YHCTOM BHIE”, T.e. 3a
BBIYETOM 3anacoB 60Jiee BHICOKHX KaTeropuii rOTOBHOCTH K BbIEMKE.

[TocraHOBKa BONPOCOB O NPOCKTHOM ODOCHOBAaHHM pAIHOHAJIBHOIO COOTHOLUCHUS
cranuii pa3paboTkd OasuMpyeTcs Ha HaNMYHUM TECHOM TEXHMYECKOM H 3KOHOMMYECKOM
B3aUMOCBS3H MEX]y IIPOLIECCaMH M3BJICUEHHS M BOCTIPOM3BOJICTBRA 3aI1acoB.

Texnnueckast CTOpOHa 3TO# B3aUMOCBSA3H BBIPAXAETCS B TOM, 4TO Macwtabel A00BIYH
HEMOCPEACTBEHHO 3aBHCAT OT MaciuTaba MOATOTOBKM 3anacoB K Bhiemke. ClenoBarebHO,
NpPOHM3BOACTBEHHAs MOIHOCTD PYIHHUKA IO TOPHEIM BO3MOXHOCTAM - 3TO 1O CYTH Jejla TaKas
HHTEHCHBHOCTh M3BJIEYECHHS 3allacoB, KOTOPYIO B JaHHBIX FOPHO-TEOJIOTHYECKHX YCIOBHMAX

MOXHO cTaOMIbHO noaaoCpXXUBaTh. Taxum 06pa30M, FTOPHOTEXHHYCCKHE BO3MOXHOCTH - 3TO
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BO3MOXXHOCTH HE TOJNLKO M3BJEKaTb, HO W BOCIIPOM3BOJMTE ONpEJelieHHOE KOJIHYECTBO
3anacoB B €AUHHILY BPEMEHH.

DKOHOMHMYeECKas B3aMMOCBA3b HPOLECCOB H3BIEYEHHs1 M BOCIHPOW3BOACTBA 3alacoB
NpOSABIAETCA B TOM, YTO M MpPOYMX PaBHBIX YCIOBHAX COYETAHHS 3THX MPOLECCOB
onpeNeNnseT ypoBeHb ce0ecTOMMOCTH NOObMHM pyanl. B mpuHmMne moboe omnepexeHue B
BBHINMOJIHEHHH 00Jjlee paHHEH cTaaud MO OTHOUICHMIO K Hocieaywowei, Oyaydu conpsbkeHo ¢
NpeXaeBpeMeHHBIMHE  3aTpaTaMH, B KOHEYHOM CyeTe IPUBOAHT K  TOBBIIECHHIO
cebecToOMMOCTH, B KOTOpOH aKKyMyIMpYIOTCA BCE BHIBI YNENBHBIX 3aTpaT, CBA3aHHBIX €
pa3paboTKoit MeCTOpOXKAEHHUS.

C 5xoHOMHYECKOH TOUKH 3peHHs ObLUT0 OBl HeaNbHO NPUYPOUNTH 3aBepllieHHe KaXAoH
cTaauu pa3paboTKu K Hayany cieayrowei. OnHako co3laHue H QYHKIIHOHHPOBaHHE PYIHHKA
B YCIIOBHSX HEONpPEACIEHHOCTH HCXONHBIX MAaHHBEIX M Pe3yIbTHUPYIOIIHX MoKasarenei
UCKIIIOYAeT BO3MOXXHOCTb a0COMIOTHOM MHHHMM3al[MM 3aTpaT, Tak Kak OTKa3 OT CO3/aHMf
pe3€pBa 3aracoB MOXKET IIpHBeCTPI K 3HAYUTECILHO 60.r1ee TAXKEIJIBIM IIOCJICACTBUSAM, YEM
HEKOTOPOE MOBBILIEHHE Ce0eCTOMMOCTH B pe3ybTaTe CO3AaHUs TaKkoro pe3epaa.

IIpuHuMaeMble B NIpakTHKE FOPHOPYIHOTO MPOEKTHPOBAHMS METOJBI HOPMHPOBAHUS
3aMacoB pa3lIMYHBIX KaTETOpUil TOTOBHOCTH K BBIEMKE IpedycMaTpHUBAalOT pelleHHe 3anady
TONbKO Ha Oase JeTepMMpOBaHHBIX BEJHYMH, TOrJa KaK T[OYTH BCE FapaMeTphl,
XapaKTepU3yIOIIKe TIPOLECC ABIKEHUS 3anacoB (IPOU3BOJMTENLHOCTh BHIEMOYHBIX €MHHII,
CKOPOCTB TIPOBENICHHA FOPHBIX BHIPAOOTOK, KOJIMYECTBO 3alMacOB B BHIEMOYHBIX €AMHUIIAX,
HaXOMAIINXCSA B CTaIHAX H3BJICYCHUS M BOCIIPOM3BOACTBA, MPOJODKUTENLHOCTD Pa3IHYHBIX
BHIOB TOpHBIX paboT) B peanbHBIX YCJIOBHAX TNPEACTaBIAIOT COOOH BEpPOATHOCTHBIE
BEJTMYHHEL

Bosee CIOXXHBIM YCJIOBUAM pa3spabOTKH COOTBETCTBYIOT OonbIme KojicOaHUs 3Ha4YeHHI
HapaMeTPOB, XapaKTePU3YIOLIHX HHTEHCHBHOCTE MPOLIECCOB U3BJICYEHUS U BOCTIPOM3BOACTBA
3amacoB, B CBSI3U € 4eM TpebyeTcs ¥ Gonbluas BeqM4HHA pe3epBa. TakuM o0pa3oM, B OCHOBE
onpenesieHus PpalUOHANBHOTO COOTHOWIEHMS CTaguM pa3paboTKH JIeKHUT HCCNENOBaHHE
BEPOSTHOCTHO NPUPOIB! MAapaMETPOB H3BJIEUEHHS M BOCIPOU3BOACTBA 3alIaCOB B YCIIOBHSAX
KOHKPETHOI'O MECTOPOX/ICHHS.

CoToBBIE K BBIEMKE 3amachl BBOAATCS B OTPabOTKY BBHIEMOYHBIMM €JUHHLAMH IOCIHE
3aBEpIICHUA B HUX BCEro KOMILIEKCA MOATOTOBHUTENBHO-HApe3HBIX pabor. CienoBaTenbHO,
3amacel BBIEMOYHOH €AMHHLBI ABIAIOTCA TOH MHHHMAIBHOH HX BEJIHYMHOH, KOTOpOii
enecooOpa3HO  OnmepHpoBaTh IIPH  PacCMOTPEHHH B3aHMOCBA3M MEXIY MpoLleCCaMu

H3BJICYCHHA U BOCIPOHU3BOACTBA. Hpn 3TOM ONpEACIICHUE pAallHOHAJIBHOTO pe3cpBa 3anacoB
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CBOOUTCH K YCTAQHOBJIEHHIO TaKOrO JOTOJHUTENBHOTO YHCNA BBHIEMOUHBIX €IMHHI,
OJHOBPEMEHHO HAaXOISILUMXCS B CTaAMM BOCHPOM3BOACTBA, KOTOPOE T[apaHTHPYET
HeoOX0auMYIo (3aJlaHHYIO) CTeNeHb HAJEXHOCTH TEXHOJIOTHYECKOH CXeMbl pyIHHKa NpH
XapakTepHBIX JUisl JaHHBIX YCHOBMH OTKIOHEHHWS ONpENeNIAIOIMUX MapaMeTpoB B
HeOIaroNmpUATHYIO CTOPOHY OT pPacyeTHBIX 3HauUeHHH.

[TpoexTHOE 0GOCHOBaKKE PAllHOHANBHBIX YCIOBHH Pa3BUTHA U COXpaHEHHs MacuiTaboB
H3BJIEYEHHUs 3aIIacOB CBOAHTCA K COIOCTAaBIEHHIO BO3MOXHOH TNPOU3BOAUTENHEHOCTH H
CPOKOB OCYILIECTBIAEHHUS TIOATOTOBHTENLHO-HAPE3HbIX M OUHCTHBIX paboT. [1pu aToM pentenus
JNOSDKHBI 0a3upoBaThC HA MCXOAHBIX NAHHBIX, XapaKTePU3YIOIMX BO3MOXHYIO BapHaluio
3HaYeHHH YYacTBYIOIMX B pacyeTax ropHO-TreONOrHYeCKHX H TEXHONOIHYECKHX ITapaMeTPOB.

[Ipoulenypa nomcka HauBBIrOQHEHIUMX NMPOEKTHBIX pellieHHH TpeOyeT NpHUBIECUYEHHS
JONONHUTENbHOH HHGOPMALMH O XapakTepe BO3MOXHBIX CIy4alHBIX M3MEHEHUH TeX HIu
WUHBIX mapaMeTpoB. PervoHanbHeIi MOAXOA K  PEIIEHHIO MPOEKTHHIX  pelIeHHit
NpeycMaTphBaeT MCIONb30BaHHE HHGPOPMALMH, HaKOIJIEHHOM B Mpolecce CO3JaHHsA |
pa3BUTUA B CXOIOHBIX YCJOBMsAX. JIMHaMMKa MoKazaTejiell TAaKOro NpPeANpHUATHs, a TaKxke
3aKOHOMEPHOCTH BapHaldH €ro IapaMeTpoB B Mpouecce pa3pabOTKU MOTYT CIYXHTh
cBOe0oOpasHoil MOJENBIO T IPOEKTHPOBAHUA aHATIOTMYHOTO IIpeANPHATHA.

HauGonee  nenecooOpa3noil  sBisercs  MO3TamHas  OpoLEeAypa  PelIeHHs
ONTHMH3AIIMOHHOM 3ajaud, NpeAycMaTpHUBalolas COYeTaHWe JETEPMHHHPOBAHHOH H
BEPOSTHOCTHOM (OPM MOAETMPOBAHHS IIPOEKTHPYEMBIX MPOLIECCOB.

Ha nepsBoM 3Tame Ha OCHOBE MaHHBIX O HPOM3BOACTBEHHOH MOLIHOCTH PYIHHMKA H
cucTeMe paspaboTKH BbHIGUpAaETCs NPOM3BOIUTENLHOCTE M HHCIO BHIEMOYHBIX €AUHMIL,
OZHOBPEMEHHO HaXOASAIIHXCA B OUMCTHON BbIEMKE, UX KOHCTPYKTHBHEIE TAPAMETPHI, COCTAB
M pacroJiOXEHHe NOArOTOBHUTENIbHO-HAPE3HBIX BbIPAbOTOK, a TAKXKE IOCIEN0BATENLHOCT U
CKOPOCTH MX mpoBeaeHHs. Ha JaHHOM aTame Bce ykaszaHHble mapaMerpbl OPHHHMAIOTCS B
KayecTBe ACTEPMHMPOBAHHBIX BEJMYMH Ha YPOBHE CpEJHMX 3HaueHMHM, JOCTUTHYTHIX B
AHAJIOTMYHBIX YCIIOBHSX, & TaKXC B COOTBETCTBHHM C PEKOMEHAAUMAMHU, COAEPKAIIUMHUCS B
HOpMax TexHonoruueckoro npoexkruposanust, CHull u apyrux 1oKyMeHTax.

B coorBeTcTBMM C M3BECTHBIM IIOJOXEHHEM s obecrieyeHHs YCTaHOBJIECHHON
IPOU3BOAUTENBHOCTH PYIHHUKA YHCJIO BHIEMOYHBIX €AHHHILI, HAXOAAIMXCS OOHOBPEMEHHO B
CTaJusAX M3BIECUEHMS M  BOCNPOM3BOACTBA, MJOJKHO OBITh  HPONOPLUMOHAIBHO
TPOJOIKHTENILHOCTH 3THX CTaIMiA:

N, ¢

Du_lw
N, 4

(13.7)
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3T1a 3aBHCHUMOCTH OTpaxaet TpEGOBaHHe K HETTPEPBIBHOCTH K COrNTaCOBAHHOCTH I'OPHBIX
pa60'r, B COOTBETCTBHH C KOTOPbLIM K MOMCHTY 3aBEpLICHHS U3BJIICUYCHHS 3al1acoOB BBIEMOYHOM
€IMHUIIBI JOJXKHA OBITh MOJHOCTHIO IrOTOBA K BBOJlY B OYHCTHYIO BBIEMKY HOBasA €AMHULIA.

C Y4ECTOM OOBLIYHOrO COBMEIIEHUS OTIEJbHBIX nponecCcoB BO BpPEMEHU YHCIIO
BBICMOYHBIX €AHHUIl B CTaAHAX H3BJICUCHHUSA ¥ BOCIIPOH3BOJACTBA MOXKET OBITB onpeacjicHo no

dbopMyam:

— — .NH;B 1-¢
Nyt = Nuts29) (13.8)
du th
rae A, - IpOM3BOJNTENLHOCTD PYAHUKA 10 TOPHBIM BO3MOXHOCTAM, T/ MeC.;

ML - yAEIBHBIH Bec JOOBMH H3 OYMCTHBIX paboT, HOJM €X.;

g, - CPelHsAs IPOM3BOAMTENLHOCTL BBHIEMOYHOW €MHHMIbI MO M3BJECYEHMIO 3aNacoB,
T/Me€c.;

Ny, Ny - 4MCNIO BLIEMOYHBIX SIHMHUIL B CTAAUAX U3BJICYCHHS U BOCTIPOU3BOJICTBA;

ty - CpeIHss MPOINODKUTENLHOCTD H3BJICUEHHS 3aI1acOB BHIEMOUHOH €AMHHUIIBI, MEC.;

ts - CpeoHAsA INOJHas NPOAOJIKHMTENBHOCTh MOArOTOBHTENbHO-HApE3HbIX paboT B
BBIEMOYHOM €IHHUIIE, MEC.;

€ - K03 PULUMEHT COBMEIIEHHS TIOATOTOBHTEIbHO-HAPE3HBIX paboT, AOJIH €A,

YcranonnenHoe no ¢opmyne (13.8) uyucio BBIEMOYHBIX €AMHHL OOecrne4yuBaeT
CBOEBPEMEHHOE BOCHPOU3BOACTBO (POHTA OYHUCTHBIX pPaGOT TONBKO MNPH MPHHSATHIX
3HAUEHUSX MPONO/DKUTEIbHOCTH CTaaui pa3pal0oOTKH. B pealbHBIX YCIOBHSX B CBSI3H C
BO3MOXKHOCTBIO OTKJIOHEHHMS 3THX 3HaueHMIH OT pacyeTHbBIX NPHUXOIMTCS NpeNycMaTpHUBaTh
yBEJIHYEHHC MacluTaboB BOCIIPOM3BOACTBA 3aracoB 32 CYET JOMOJIHHTENBHBIX BbIEMOYHBIX
€AMHHL, HaXOASIUMXCS B CTAIUH NOArOTOBUTENBLHO-HAPE3HBIX paboT.

B cooTBeTCTBHH ¢ 3THM 0011ee YKCIIO BHIEMOYHBIX €MHULI B CTAAHH BOCIIPOM3BOJACTBA
COCTaBJISET:

N:=N; - Kp, (13.9)

rae Kp - ko3 duinent pesepsa BBIEMOYHBIX €AHHHLL.

Benuunna pesepBa [JOMKHA YCTAaHABIMBATbCS C y4YeTOM CTENEHH BapHalHH
NapaMeTpoB,  ONpEIENAIOINMX  ITPOAODKMTENBHOCTH  IPOLECCOB  M3BJIEUCHUS U
BOCTIPOHM3BOJCTBA 3aM1aCOB BBIEMOYHOI € THHUIBI.

[IponomkHuTeNnsHOCT HM3BJICYEHMs 3amacOB  3aBUCHT, C OOHOH CTOPOHBI, OT
IPOM3BOAMTENBLHOCTH OYHCTHBIX paboT, ¢ Hpyroil CTOpOHBI, - OT BeJIHYHMHBI 3anacos,

COCTPEAOTOUCHHEBIX B BBIEMOYHOM €IHHMILIE.
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[TpoAomKUTENEHOCTL BOCTIPOM3BOJACTBA BBIEMOYHOM €AMHHIBI 3aBHCHT OT TaKo
BEPOSTHOCTHOH BENMYMHBL, KaK CKODOCTb MPOBEAEHHS TMOArOTOBHTENbHO-HAPE3HBIX
BBIpaboTOK.

B xoHeyHoM cyeTe BeIHMYHMHA pe3epBa BOCIPOH3BOAHMBIX BBIEMOYHBIX EIHHHIL,
obecne4uBaOMero HEOOXOAMMYIO HANEXXHOCTh TEXHOJIOTHYECKOHM CXeMbl PpYIHHKa,
ONpezeNnieTcs XapakTepoM BapHallMd TAKHUX MapaMeTpOB, KaK pa3Mep 3aracoB BBIEMOYHOM
€IHHULIBL, €€ IPOH3BOANTENLHOCTD, @ TAKXKE CKOPOCTh NPOBEEHHS FOPHLIX BEIPabOTOK:

Kp=1-v, (13.10)

rae v, - Ko3QpGHIMEHT, XapaKTepH3yIOWHH BO3MOXHYIO CTENEHb BapHalliH [IEPHOIOB
H3BJICYEHHS U BOCTIIPOM3BOJCTBA 3aM1aCOB BHIEMOYHOMR €AHHHIIBL.

Ecnu cratuctudeckoe pacnpeneneHue nepeMeHHod N, M cpexHMM KBaJApaTHYECKHM
OTK/JIOHEHHEM G, , TO oOllee YHMCIO BBIEMOYHBIX €IWHHL, HAaXOAAIUMXCS B CTaluu
BOCIPOHM3BOJCTBA, MOXKET OBITH BRIPKEHO CIEAYIOMNM 06pasoM:

Ny=Ny+tc,, (13.11)

rie t - nokasaresb JOCTOBEPHOCTH (K03()(GHIIUEHT BEPOSTHOCTH).

[lpu pemeHHH 3aj4ad NPOSKTHPOBAHMS M IUIAHHPOBAHHUS TOPHOTO TNPOM3BOACTBA
3HayeHUs KodpdHUMEHTa BepoATHOCTH t OOBLIYHO NpHHUMAOTCS B mnpejenax 1,44-2,
CunTaeTcs, 4TO JIOCTATOYHAs CTENEHb HAJEKHOCTH MPOEKTHHIX pacyeToB oOecrnevyHBaeTcs
npu t=1,65.

Jna  onpeneneHus  TpebyeMOro umcia  BBIEMOYHBIX  €AHHHMILl  HEOOXOIHMO
NpOaHaIN3HpOBaTh  CTATHCTHYECKHE  paclpeliefieHHsi  3HAYEHWd  COOTBETCTBYIOLIMX
napamerpoB. CTaTHCTH4YeCKas COBOKYMHOCTBH MO KaXAOMY M3 IapameTpoB oOpabarbiBaeTcs
METOJlaMH MaTeMaTHYecKoff CTaTHCTHKH, M CTPOMTCA THUCTOrpaMMa, MO KOTOpO#
nonbupaercs (GyHKUMA pacnpeleliceHHs 3HauYeHMH napaMeTpoB. Bo MHOrux ciayvasx
TIOJIYYECHHYIO 3MIHPHYECKYIO KpHMBYIO YylaeTcs HHAEHTHGHLUMpOBaTh ¢  (QyHKumed
HOPMAILHOIO  pacnpencNieHds, KOTopas  TMONHOCTBIO  XapaKTepu3yeTcs  CpelHei

apu¢MeTHYECKOM U CPeTHHM KBAJIpATHYECKUM OTKIOHEHHEM.

Ecnm cpemnee 3HaueHue mapameTpa - X , 00BeM BBIOOpKH (YHCJIO OlLIEHMBaEMBIX

CTATUCTUYECKUX €NHHL) - N, CpeaHee KBAAPaTH4YECKOE OTKJIOHEHHUE - Ox , TO abcooTHas

omubKa 1o x:

<
=

(13.12)

B obmem ciydae BepOATHOCTH TOIO, YTO HMHTepBan (X -A; x+ A),
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rie A=t Sx

4 6y,71€’1' 3aKJII0YaTh HCKOMOE 3HAYECHUE, COOTBETCTBYET HaACKHOCTH
Vn P = ().

OTHOCHTeNbHAs OLHGKa X OTIpENIENAETCS U3 BBIPAXXEHHUS:
5, = A (13.13)
XA
B kawecTBe mOKa3aTels, XapaKTEpH3YIOLIero BapiabGelbHOCTh BCell COBOKYIHOCTH
NapaMeTpoB, KOTOphle NPEHONPENESIOT NPOJOJDKHTENLHOCTS POLECCOB H3BICUEHHS H

BOCTIPOHU3BOACTBA, HCIIOJIB3YETCA HHTBI‘pa.TILHbIﬁ MaKCHMyM OTHOCHTEJIBLHON OIMIHOKH:

§.=VY 8, (13.14)
Ko3thduurenT pezepBa BbIEMOYHBIX €JMHHI B CTaJUKH BOCIIPOW3BOICTBA ONPEAEIISETCS

M3 BBIPAXKCHUSA:
84 (13.15)

S
VYcranoBnerublii no ¢opmyne (13.15) pesepB BHIEMOYHBIX EIWHWI HOJHOCTHIO

NIEPEKPBIBAET (C YYETOM NPHUHATOTO YPOBHS HAJEKHOCTH) CPEJHHE BO3MOXHBIE OTKJIOHEHHS
B HeONaronpUsTHYIO CTOPOHY OT AETEPMHPOBAHHBIX 3HAYEHUH NapaMeTPOB.

l'opHO-reonornyeckue ycnoBus TMPEIONPENEISIOT OCOOCHHOCTH pa3BHTHS TOPHBIX
paboT, obycnapiHMBalOLIME H Pa3NM4YMA B MOAXOJe K pEIUCHUIO 3aJady [0 ONTHMH3ALUHN
npouecca JABMXKCHHS 3amacoB. Pemienne 3Tux 3ajmay cneayer auddepeHuupoBath B
3aBHCHMOCTH OT TaKoro (axkTopa, Kak “3TaXHOCTb pa3paboTKH”.

K nepBoii rpynme OTHOCATCS MECTOPOXAEHHS, KOTOpble pasdpabaThiBaioTcsl cepueil
TNOCJIeIOBATENBHBIX 3TaX e, T.€. Bce KPyTONaAaolHe U HaKJIOHHbIE MECTOPOXAEHHS 000
MOILHOCTH, a TaK)Xe TOPU3OHTAIbHBIE M IOJOroNafaroniie MECTOPOXKAEHHs, MOIMHOCTH
KOTODBIX BBIXOJHUT 3a NpeJiesibl 0OBIYHOM BHICOTHI 3TaXa.

Bo BTOpyo rpynmy BXOISAT FOPH30OHTAIbHBIE W TMOJOrONANAIOIINE MECTOPOXKACHHS,
pa3zpabaTbiBaeMble OJJHHM 3TAXOM Ha OJIHYIO MOLUHOCTD PYAHOIO TEJIa.

Ilpu osTtaxnof paspaboTke oOuwMiA KodpPUIMEHT pe3epBa HAXOOUTCH uepes
HHTETPaJbHBIA MaKCHMyM OTHOCHMTENBHOM OIUIMOKH [0 mnapaMeTpy, OmNpeaeNsrolM
IIPOJOJDKHTENBHOCTE NIPOLIECCOB HM3BJIEYEHHMS M BOCIPOM3BOACTBA - pa3Mep 3anacoB
BBIEMOYHOM eamHHUBl D , ee NpoOM3BOAMTENBHOCT ¢ , CKOPOCTh IIPOBEACHHSA

NIOArOTOBUTEIIBHO-HAPE3HIX Bblpa60TOK W nH.

5,=X 0t =[5l +62+5] (13.16)

A
rae 6y= =
xtA
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[lpu onpeneneHHu OTHOCHUTENbHOH omMbkM Oy 1O BCEM TpEM MnapaMeTpaM B

@ 3

3HaMeHaTesle CleAyeT NMPUHMMATh 3HAK “-”, TMOCKOJIbKY OTKJIOHEHHE KKIOTO0 M3 HHX B
MEHBIIYIO CTOPOHY OT PACUETHBIX (CPEAHMX) 3HAYECHUH NPUBOAMT K CHHXKEHUIO HAJEKHOCTH
TEXHOJIOTHYECKO# CXeMbl pyIHHKA, 4YTO IpeloNpeAensieT HeoOXOMUMOCTb YBEJIHYEHHS
pe3epsa.

B ¢BA3U C TeM, YTO CHIDKEHHE HaJEXXHOCTH TEXHOJOTHYECKOH CXEMBbl CONPSKEHO C
OTKJIOHEHHAMH TOJBKO B MEHBLIY}0 CTOPOHY OT pacueTHbIX (CpelHUX ) 3Ha4deHHH
onpenensIolIMX NapaMeTpbl, pe3epB, IPUHUMAEMbIi 110 KaXAOMY H3 HHX B OTAE/ILHOCTH,
OyzeT rapaHTHpoBaTh NonajaHue B HHTEPBa (X - A) ¢ BEPOATHOCTBIO

P (x,> X™my =1 - 1-P(x), (13.17)
2
Torga npu t=1,65
P (x> xl'min) =1- 1- 0,9011
2

OTKJIOHEHHE KaXIO0ro W3 MapaMeTpoB z, q u W™ or cpennux 3HaueHnii
PaBHOBEPOATHBLI U HE3ABHCHUMbI B COBOKYITHOCTH. B takom ClIy4ae BEPOATHOCTbE COBMECTHOIO
NOSIBJEHHS HE3aBUCUMbIX COOBITHI paBHA NPOU3BEIEHUIO BEPOATHOCTEH STUX COOBITHIA, T.€.

P(z-q- W) =P(2)-P(q)-P(Wn)
I[Tpu 6ezsTaxkHoi paspaboTke Onpe/esieHHe pallHOHATEHOTO COOTHOLIEHHS BBIEMOYHBIX

€[IMHHL B CTAUSX W3BJICYCHUS H BOCIPOU3BOJCTBA UMEET CBOH OCOOEHHOCTH.

[Tpu nanbonee pacripocTpaHeHHOM, MPSIMOM NOpsAKe OTPabOTKH MacITabbl OYHCTHBIX
paboT ONpenensioTcsi CKOPOCTHIO INPOBEAECHHS MAaruCTPalbHBIX OTKATOYHBIX OTPaboTOK,
MIOCKOJIBKY OT TeMIIOB HX MOJBHUIAHHMA HENOCPEICTBEHHO 3aBHCAT MHTEPBAJBI BKIHOUCHHSA
BbIEMOYHBIX €AMHHUI] B IKCILTyaTaLlUIO.

B nmerepMHHHpPOBAaHHOM BHJE YCIOBHE COIACOBAHHOCTH MPOIIECCOB H3BIEYEHHA H
BOCIIPOM3BOACTBA HpH 0e33TakHO#l pa3paboTke MOXET OBITh BBHIPAKEHO CIEAYIOIIUM
pPaBEHCTBOM:

UZmN,=Wy -h-m;-ny-n,, (13.18)

rae U - MHTeHCUBHOCTH OUYHCTHOH BBIEMKH (CKOPOCTH NMOJBMTaHHSA OYHCTHOro 3abos),
M/ceK.;

Z - IMHa NaHeNH, M;

Np, - uhcno naHeneit, OAHOBPEMEHHO HAXOAAIMXCS B OYUCTHOMN BBHIEMKE;

W,y - cpenHas CKOPOCTH NPOBEACHHA OTKaTOYHOrO INTpeKa M/Mec. ;

h - mMpuHa (HakaOHHAs BHICOTA) MAHEINH, M;

m, m; - cpeiHAs MOIIHOCTh PYHHOTO Tejla COOTBETCTBEHHO Ha oTpabaTriBaeMOM H

HNOArOTaBIHBAEMOM YYaCTKe PYJHOM 3aIexH, M;
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Ny, = YACJIO INTPEKOB, OHOBPEMEHHO [IPOXOIHMBIX B KPBIIE;
N -~ YHCJIO BBIEMOYHBIX €IHHHI (TTaHeNeH), NPUXOAAIHUXCS Ha KaXKABIH 1Iar NpoOXoaKu
OTKaTOYHOTIO IUTPEKa.
VIHTEHCHBHOCTL OYHCTHOH BBIEMKH ONpPENENAETCs U3 BHIPaXKEHHS:
U= Sn , M/Mec., (13.19)

tn : Z ° ng
rzie Sp - IUIOLIA/b AHENN, HAXONALIEHCS B OYHCTHOM BHIEMKeE, M,

ty - TPOAOJKHTENBHOCTh H3BJECUCHHMS 3aM1aCOB NaHEINH, MEC.;
1, - YHCJIO OYHCTHBIX 3a00€B B NaHEIH.
Hcxons U3 ycnoBHa cornacoBaHHOCTH ropHbIx pa6ot (13.18) cpennee uucno naHesneii,
€IMHOBPEMEHHO HaXOIALMXCA B CTA/IUH H3BJICYEHHS COCTABHT:
N, = Wy-h-m_-ny:-n (13.20)

HZm
W3 ypasHenus (13.20), npu m=m,, cnemyer:

annm Ng !!!’ (1321)

iy
rae: ty - NPOAOJKHTEIBHOCTh MPOXOAKH LITPEKA HA JUIMHY NaHEH Z » MEC.

B passepHyrom BHIE Qopmyna (13.21) MoxeT ObITh HpeICTaBi€Ha CIEAYIOINM

obpazom:
Ny=Dunhm o K Wy,  (13.22)
q
rae: ty =

Z
Wu q

(Z - xomn4ecTBO pyAHOH MacChl, M3BJIEKaEMOE H3 BEIEMOYHOM €IMHHUIIBI).

Uncno BBIEMOYHBIX €IMHHL B CTaAWH H3BJIEYEHHUs 3aBUCHT OT TPEX MEPEMEHHBIX -
MOIIHOCTH PyIHOTO Tej1a m , CKOPOCTH MTPOBEACHHS IMTaBHBIX OTKATOYHEIX BhIpaboTok Wy , a
TaKXe [POH3BOAUTENBHOCTH JOOBIYHBIX pabor q.

UYucno BBIEMOYHBIX €IMHHLI B  CTaJMM  IOArOTOBHTENBHO-Hape3HbIX paboT
ONpENENIETCs COOTHOLOEHHEM BpEMEHU BLIIOJIHEHMS OTHX paboT tpy ¥ [POXOAKH
OTKAaTO4HOIO LITpeKa Ha JJIMHY [aHEIH ty,.

(13.23)

Nmw=ny.ng Lo

tw
HeobxonumocTs  co3nanmns pe3cpBa CBA3aHHas C BO3MOXHBIMH OTKJIOHCHHAMH

napamerpoB Wy, m ¥ q OT PaCYeTHBIX 3HAYEHHUI1 B CTOPOHY yMEHbUICHHS.
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Jnsa oueHkn xapakTepa BO3MOXHOH BapHalMM CKOPOCTH MPOBEINEHHS OTKATOYHOTO
LITPEKa ¥ MPOM3BOMUTENBLHOCTH MaHeNH LesiecooOpa3Ho MONb30BaTHCA COOTBETCTBYIOLIMMH
CTaTUCTHYECKHMH JaAHHBIMM 110 OAHOMY MAH HECKOJNBKMM  DYIOHHKaM, YCJIOBHA
TOPHOMPOXOAYECKHX U OYUCTHBIX PabOT Ha KOTOPHIX CXOOHHI € YCIIOBHSMH IPOEKTUPYEMOTO
pyannka. Ilocne o6paboTKH 3THX AaHHBIX METOAAMH MaTeMaTH4YeCKON CTATUCTHKH CTPOATCA
rucrorpamMmbl. Ilo ux Buay moabupatorcs QYHKUMH IUIOTHOCTH paclpeneneHus, KoTophie
0o0byHO BOMM3M K GYHKUMH HOpMaJbHOTO pacnpeneneHns. JIng olleHKH XapakTepa
HM3MEHEHHS MOUIHOCTH PYAHOIO Tefa MCIOJB3YIOTCA JaHHble, MOJy4YeHHBIC MpH pa3BenKe

KOHKPETHOI0 MECTOPOXIACHHUA.

13.7. OcobenHOCTI NPHHATHSA NPOEKTHLIX PelIeHHH ¢ yYeTOM
TpeOoBannii cTabiaN3aLNN Ka4ecTBa H pe3ePBHPOBAHHA

TOpPHBLIX BO3MOKHOCTEH noa3eMHOro PYAHHKA

Bonpockl crabunuzauuu kadecTBa OOLICIIAXTHOrO PYHNONOTOKA, KaK IPaBMIIO,
pelnaloTcs HEMOCpe[CTBEHHO Ha STale oOMnepaTHBHOro ympaeieHus. OIOHAaKO YpOBeHb
BO3MOXHOH CT&6HHM33HHH B 3HAYHTENILHOH CTEeNneHH npeaonpencaseTca pelcHHAMMU,
IIPHHUMAaEMBIMH B NIPOLIECCE IPOEKTHPOBAHHSI.

BosmoxHocTs  obecreueHus — cTaOMIBHOCTH  KauecTBa  moOBIBaeMOM  pyabl
00ycNOBNHMBaeT HEOOXOAUMOCTH OMNpeJeNieHUs 3TOro Mokasarteis Ui NPOEKTHPYEMOIo
IOpeAllpUATHS B CBfA3W C BO3MOXHOCTAMH [MOcieAylome# nepepaboTku cwipbi. Eciu
paccMaTpuBaTh NpobieMy yNpaBieHHs KayeCTBOM MOA3EMHBIX HMCKOIAeMBIX KaK enMHBbIH
Npouece, BKIIOYAOIIHI pa3BeAKy MECTOPOXKAEHHUS, IPOEKTHPOBAaHHE T'OPHOrO NPEANIPHATHSA,
J00BI9y TI0JIE3HOTO MCKONAeMOro, PYAONOAIOTOBKY M MepepaboTKy, TO 3 (heKTHBHOCTE €€
pELIEHHA MpPH MPOEKTHPOBAHHH 3aBHCHT, C OJHOH CTOPOHBI, OT HOJHOTHI MHQOPMALHMH O
CTETIEHH pa3BeNaHHOCTH MECTOPOXIEHHS H, C APYroi, - OT HHPOPMALIUK O BO3MOXKHOCTAX
PYLOIOATOTOBUTENBHOIO M INepepabaThIBAIOIIEr0  KOMILIEKCa. OTa  3aBHCHMOCTb
nposBIsgeTcs NpeXAe BCEro Npu BeIOOpe ypOBHS CTaOMNM3AaLMM KadyecTBa M pa3paboTke
MEPOIPUSATHH N0 YCpeAHEHHIO pynsl. [locnenHue onpelensiOTCs NPOTHO30M KauyecTBa
CBIpbS B HEApax M pe3ynbTaTaMH ONEHKH BIMsAHMS  KoneDaHulM kadecTBa pynasl Ha
3} dexTUBHOCTD €€ OGOraLeH s .

IIpn 5TOM oOLEHMBAIOTCS COJEPXKAHHE Ka)KAOr0 KOMIOHEHTa B MAacCHBE H ero (H3MKO-

XMMEYECKHE CBOHcTBa. B COOTBETCTBHH ¢ COBPEMEHHBIMH TIPEACTABICHUAMU Ka4deCTBO
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pPYIOHOM MacChl JOMKHO XapaKTepH3OBaTbCA HE TONBKO CPEeAHMM CcofepkKaHHeM B Helt
TI0J1E3HOTO0 KOMITOHEHTa, HO M CTabUIBHOCTH 3TOTO NOKa3aTers.

HecMoTps Ha aKTyanbHOCTH paccMaTpHBaeMoil MpoGieMbl, NpH  CJIOXKHBLIEHCS
NpPaKTHKE TIPOSKTHPOBAHMS MOA3EMHBIX PYJHHKOB BIHSHHE Ka4ECTBEHHBIX XapaKTepHCTHK
3a11acoB [OJIE3HEIX MCKOMAaeMBIX Ha BO3MOXHOCTH Pa3BHTHS AOOBIMH CHIPbs ¢ HEOOXOAUMOM
CTabMIBHOCTBIO KAaYECTBEHHOTO COCTaBa YYUTHIBAETCS TONBKO KOCBeHHO. CyllecTByIOT
NpUONMKEHHBIE METOIbl BBIYHCIEHUS TOKa3aTenell CTaOMIIBHOCTH Ka4yeCTBEHHOrO COCTaBa
oO6LIEIaxTHOTO pyaonoToka. B 4acTHOCTH, OAMH M3 METOZOB OCHOBAaH Ha KOMMYECTBEHHOMH
OLICHKE CHHXKEHMS KONEOJIEMOCTH COJEpXXaHHSA IOJE3HOTO KOMIOHEHTa B OOIIEIIAXTHOM
PYZOMOTOKE N0 CPAaBHEHHIO € K01e6JIeMOCTBIO COEpIKaHHs B OTAENBHBIX OUHCTHBIX 3a005X B
3aBHCHMOCTH OT UX 4YHCJIa Ha pyJHHKE (CM. 3aBUCHMOCTb (3.49).

Hcnonezopanue 3aBiucuMocTy (3.49) B IPOEKTHEIX pacyeTax IpearoaraeT Cleayioume
JOIyLIEHUs;

1) paBeHcTBO mucnepcuit cojepkaHMH ycCpeAHSEMOro KOMIIOIIEHTAa BO BCex
pyaomnoTokax;

2) HeKOppelTUpOBaHHOCTE M CNYYaWHOCTh COAEpKaHHH MOJE3HOr0 KOMIOHEHTAa B
pyAONOTOKAX.

CootHonienne (3.49) npyMEHMMO NPH TOM YCNOBHM, YTO ()POHT OYMUCTHBIX paboT
(4MCnO TOTOBBIX K OYHCTHOW BBIEMKE OJIOKOB) OJHOZHAYHO COOTBETCTBYET ILTAHHPYEMOi
IIPOU3BOAMTENBHOCTH PYHHKA.

OnuuM U3 3(QEKTUBHBIX CNOocoOOB CTAabMNIM3AaIMH KadecTBa AOOBIBAEMOH pynbl
ABJIAETCS MOJITOTOBKA Pe3€PBHEIX OYUCTHBIX 3a00€B, KOTOpble MOTYT BKIIOYAThCA B paboTy B
3aBHCHMOCTH OT KOHKPETHOH Ie0JIOrHYeCcKOoi CUTYyalHu.

YpoBeHb pe3epBHPOBaHHA ONpenenseTcs ko3hduuneHToM:
Nos (13.29)

rae Nys - ob1mee yHcno roToBeix x pabore ouucTHBIX 6J10KOB;

Npag - MHHMMQIBHOE 4YHCIO 60KOB, HEOOXOAMMOE Ui BBINOJHECHHS [JIaHOBOIO
3a1aHHs 10 06beMy OOBIUH.

MeronoM, € NOMOLIBIO KOTOPOrO BO3MOXKHO Hambonee TMOTHO Yy4ecTh BCe
MHoroo0pasue BNHAOWNX (PakTOpoB NpH pacyeTe KoneOIEMOCTH COJNEPIKAHUS MOJE3HOTO
KOMITOHEHTa, @ TaKXKe MOJIyYuTh Pe3yNbTarhl, IPUEMIIEMbIC HE TOJHKO I CHEUH(HUECKUX

ocoleHHOCTe!l KOHKPETHOTO MPEANPHATHS, HO U B AOCTATOYHO IUMPOKOM AHANa3OHe rOPHO-
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reoJIOTHYECKHX YCNOBHI M BO3MOXHBIX TEXHONOTMYECKHX CXEM pa3BHUTHS TOpHEIX paboT,
SBJISETCS IMHUTALMOHHOE MOZie/IHpoBaHie Ha OBM.

CyTb MMHTALMOHHOIO JKCMEPHMEHTA IIPH pELIEHHH 3a7aydl MPOrHO3HPOBAHHS
nokazarteneft BOSMOXHOTO YPOBHS BHYTPHPYAHMYHOTO YCPENHEHHsSI CHIPbS HA CTAOUH
TIPOEKTUPOBAHHUS TOPHOTO MpPEANPHATHS COCTOMT B CIEAYIOIIEM: B COOTBETCTBHH C
M3BecTHON ¢yHKUMEHi pacnpeieneHUs TeHEPHPYIOTCS BEPOSTHBIE CONEPKAHHA MOJIE3HOTO
KOMIIOHEHTa B TOTOBBIX K BbleMke 06J0Kax M onpejesseTcs MHUHHMAlbHOE OTKJIOHEHHE
COJEpXKaHUA TIONE3HOTO KOMIOHEHTa OT IUIAHOBOTO, KOTOpPOe MOXET OBITh obecneueHo B
JAHHOH CHTyalluH C Yy4eTOM BO3MOXHOCTH NepepacrpelielicHus 06beMOB H00BMM MO
pe3epBHbIM 32004M. B pe3ynpTaTe MHOrOKpaTHOTO MOBTOPEHHS JKCIIEPHMEHTa INOMyuaeM
BEPOSTHYIO XapaKTEPHCTHKY KOJNEONEMOCTH COZEpXKaHHA IIOJNE3HOTO KOMIIOHGHTa B
no6rIBaeMol pyaHO# Macce s ONpeeNeHHOTO YPOBHS Pe3ePBUPOBAHHA GPPOHTA OUHCTHBIX
paboT M KoneGNEMOCTH cOAEPIKAHHMS MOJIE3HOr0 KOMIOHEHTa B 3aGOMHBIX pYIOMOTOKax.
[IpoBeeHHE COOTBETCTBYIOIMX pACYETOB OCHOBBIBAETCS HA CIEAYIOLIMX HCXOAHBIX
MONOXEHUAX:

1. [IpuponHast M3MEHYUBOCTh KayecTBa PyObl B OaNnaHCOBBIX 3amacax OIpejeNseTcs
OPUMEHHUTENBPHO K J03aM BBITYyCKa, 1O 06beMaM COOTBETCTBYIOUIHM CMEHHOM
TIPOM3BOIUTENBHOCTH OYUCTHEIX 3a00€B.

2. MHOrokpaTHoe INOBTOPEHHE HMHTALMOHHBIX 3KCIEPUMEHTOB NMPOU3BOAUTCH HE B
BHJIE MOJENHPOBAaHUS TOCNENOBATETLHOCTH CMEH, a KaK CepHsl HE3aBHCUMBIX peaM3aluil
6e3 yyeTa ucyepnaHus 3anacoB pyabl B JEHCTBYIOLIMX 3a605X.

3. B xavyecTBe KpHTEpHs O11 pa3fe/leHHs FOTOBBIX K BhleMKe OJIOKOB Ha IeHCTBYIOMUIHE
U pe3epBHbIE IPUHAMAETCS MHEUMABHOE OTKIIOHEHHE COAEPIKaHUs IOJIE3HOr0 KOMIIOHEHTA
B CYMMapHOM OGIIeINaXTHOM PYAOIOTOKE OT IUTAHOBOTO:

Aot = (0t gp - OL yp) = min, (13.25)

TAE O ny - NJAHUPYEMOE COACPIKAHUE MONE3HOTO KOMITOHEHTA PYJHON MACCHI;

O wp - CpelHee CoOJiepKaHHE MOJIE3HOTO KOMIOHEHTa B  pyOHOH  macce
oflemaxTHOro py/IonoToOKa MO 06beMy COOTBETCTBYIOIIEH CMEHHOW NPOM3BOAUTEILHOCTH

PYIAHHKa,

, (13.26)
Np
2 g
=1

roe: o i, ql - CoAEpXKaHHE MOJIE3HOI0 KOMIIOHEHTA H CMEHHas
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TNPOM3BOAMTENBHOCTS i-ro 3abos;
Np - uncio neficTByromux 3aboes.

4. MonenupoBaHHe OCYLIECTBISAETCS [IPH PABHBIX NPOM3BOJUTENLHOCTAX BI0KOB:

(13.27)

5. Brimonnenne nnaHa 1o METaJLTy obecneuHBaeTCA BBCJACHHEM B MOJECIb

JIOIIOJIHUTCJIBHOI'O OrpaHHYCHHA !

ol

(13.28)

alIJI S
Np
Kax noka3zan crnenuanbHO NpOBEAEHHBIN aHAMM3 MPAKTUKM paboThl paAa PyINHHKOB

METANJIyPIruy, TNIAaHUPYEMOE COACPIKAHHE ITOJIC3HOTO KOMIIOHEHTA QL fy 0OBIYHO TPEBLILIACT

cpeHee conepikaHHue (o) B pyAHOH Macce, KOTOPYIO MOXHO M3BJeYh M3 FOTOBBIX K BBIEMKE

3anacosB:

ol

(13.29)

Nos= Npas + Npes (13.30)

rae Nyg- 00lee Yucio 6J10KOB, FOTOBBIX K BBIEMKE;

Npes - 4HCIIO pe3epBHBIX GJI0KOB.

B coorBercTBHM ¢ TpeOoBanuAMH obGoraTMTenbHON ¢abpuku pasMax KojebaHmil
cozepKaHHs TIOJIE3HOr0 KOMIIOHEHTA B MIOCTABIIsEMOM PyIHON Macce OMKEH YKNaAbIBaThCS
B AMana3oH o 1. + & a nn. Llens ynpasneHus pe3epBoM OYMCTHBIX GJIOKOB 3aKJIFOYaeTcs B
TOM, 4TOOBI OTKIOHEHHE (aKTHYECKOrO YPOBHA MOKasaTelledl KadecTBa O Cp. oT 0a3oBOro
(M1aHOBOTO) YPOBHS O IUI. C 3aJaHHOM BEPOATHOCTHIO HE NPEBHIIANIO AONMYCTHMBIH Npeaesnt
a=3J a Il B MoOOGOIi MPOU3BOJHBIN MOMEHT BpEMEHH.

MaTteMaTHYECKH 3TO MOXKET ObITh BHIPKEHO B CIEAYIOLIEM BHIE:

P{lom-auwl< a}=P{Aa <da}xp, (13.31)
rie p - HaAeXXHOCTh YNPaBIECHHA TI0 M0Ka3aTeNo KaYecTna.
B npouecce pacueToB u3 obLIero yMciia roTOBBIX K BhHIEMKE OIOKOB BHIOHpAIOTCA TE

6n0kn, kotopble obecneunBaroT TpebyeMblil quana3oH KoneGaHMH COMNEpIKaHHs MOJE3HOTO
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KOMIIOHEHTa O. 1y * & O ;3 M OLEHHBaeTcs YacTOCTh NONAJaHHs B COOTBETCTBYIOLIHME
HHTEpBalbl NIpH pa3MYHBIX 3RaueHMsX & = 5 %, 10 %, 15 %, olpeAenseMbIX
TpeboBaHHAMH HaOPUKH.

3HaueHuss 4acTOCTH MOMAJAHMS B pa3NWyHble HWHTEPBAIBI JOIYCTHMOrO JHalna3oHa
KoJiebaHuit KayecTBa pYAONOTOKA B YaCTHOCTH BBIIOJNHEHHUS IUIaHa 110 METAJUTY MO3BOJISIOT
IIONIYYHUTh BEPOSTHOCTHYIO XaAPAKTEPHUCTMKY IIpolecca YCpeOHEHHs (V,) H  OLEHHTb
BEPOSTHOCTb BBHITOJIHEHUS IJIAHOBBIX (AMPEKTHBHBIX) 3afja4 (P) B 3aBHCHMMOCTM OT yucna
nelicTByromx ONOKOB, BETHUMHB] pe3epBa U CTENEHU HANMPSKEHHOCTH IIaHa MO KadeCTBY
TIpH Ofpelie/IeHHOM BapHaHTe CHCTEMbI pa3paboTKy:

Vup=f (Npas, Kp), (13.32)

TZIE Vyp - KO3(GGHIHEHT BapHAIMK COJEPXKAaHHS 101€3HOT0 HCKOMAaeMOT0 KOMIIOHEHTA B
00LIEIIaXTHOM PYZAOIIOTOKE;

K, - koadduunent pesepsupoanus, paBHbii Nog/ Npa

Ps=f (Nps, Kp), (13.33)

rae Ps - BeposATHOCTh BBHIIOJIHEHHS IUIaHOBLIX 3aJaHUN NpY 3aJaHHOM HHTEpBaJle
konebaHuit kauecTsa d.

3aBHCHMOCTH moOKazaTeneff W3MEHUYMBOCTH OT YPOBHS pPE3€PBMPOBAaHHSA SABHIIHCH
OCHOBOM pa3pabOTKU MeTOAUKH 060CHOBAHMS pe3epBa OMMCTHHIX OIIOKOB Ans obecnedeHus ¢
3aJlaHHOH BEpPOATHOCTBIO TpeOyeMoil CTabDHMNBHOCTM KauecTBa ChIPbS B OOLIEHMIAXTHOM
pynornotoke. JlaHHas METOJHKA, ABNSIOLIAACS HHCTPYMEHTOM JUIS OLEHKH 3((eKTHBHOCTH
crabuin3aluy KadecTBa AOOBIBAEMOi DPYZBI 3a CUET CO3JaHMS M MCIIONB30BAaHMS pe3epBa
OYMCTHBIX OJIOKOB, BKJIIOUACT CIEAYIOIINE T

1) 3ajaHMe HMCXONHBIX IUPEKTUBHBIX [MOKa3zaTeNell KayecTBAa: CPENHEro ILIAHOBOTO
COZlep’XaHNsl KOMIIOHEHTA O n; M BEPOATHOCTH BBINONHEHMA NJaHa no kauecTBy P npu
3aJaHHOM YPOBHE CTaOHIH3aIMHY - BENHYHHE JONYCTHMOTO HHTEPBaIa OTK/IOHEHHS T §;

2) onpeneNeHHe KONMYECTBA OYHCTHLIX BJIOKOB B OJHOBpeMEHHOI paboTe Npyz6 HCXOOS
13 TIPOU3BOJACTBEHHOH MOILIHOCTH PYAHMKA H NPOM3BOAMTENBHOCTH OYMCTHOrO ONOKA mpH
TOM UM HHOM cucTeMe pa3paboTke;

3) onpezeneHne HEOOXOMMMOrO H JIOCTATOYHOTO YPOBHSA pe3epBHpoBaHHs 610k0B K pes
10 YCTaHOBJIEHHBIM 3aBUCUMOCTAM BuIa (13.24);  ecnm TpebGoBaHMsA K cTabunuzanuu He
YIOBJIETBOPAIOTCS, TO BO3HMKAeT HEOOXOAUMOCTD MepecMaTpUBATh HCXOIHBIE AUPEKTHBHBIE

napametpsl P u 3 ;
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4) oueHKa M3MEHYHBOCTM KauyeCTBa B OOLIEIIAXTHOM pyAomoToke: KoadduuueHTa

BapHallid Vv  1L.p. C ToMOLIbIO 3aBHcHUMocTell Buzma (13.32) wunm  cramaapra
OTKJIOHEHHH G 1L.p, = VILD. X QM. ;
100

5) onpeneneHue BeNHYUHBI KO3 PHULHEHTA H3BJIEYEHHS NIpH oborameHuy E, koTophlii
COOTBETCTBYET YCTAQHOBJICHHOMY YPOBHIO H3MEHYMBOCTH KauecTBa B OOLIEIIAXTHOM
PYZIONOTOKE V wp; MJIA 3TOrO HCHONL3YIOTCS 3aBHCHMOCTH BuJa E = ¢ (Vv wp) umm
E =¢2 (0 wp)-

6) cpaBHeHue ddexTa oT cTabHaM3aLNM, CBI3aHHOTO ¢ YBEIHYCHHEM M3BJICYEHUS NIPH
oboralieHHH, ¢ yimepboM OT pe3epBHpOBaHUs, T.e. YBENHYEHHEM yHca G6I0KOB Ha PYIHHKE,
a 3HaQuyMT, C JEeKOHLEHTpauuell ropHbIX paboT; B kadecTBe 0a30BOTo BapuaHTa s
IPOEKTHPYEMBIX PYOHHKOB HCIONB3YIOTCA BEJMYUHBl PE3EPBOB OUYMCTHBIX GJIOKOB U

U3BICYCHNS IPH 00OTAIIEHHH, IPHHATHIE B IPOEKTE.
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