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Mpeancnoeue

1 PASPABOTAH ®efnepanbHbIM rocygapcTBeHHbIM BHOKETHEIM HayYHbIM yupexaeHueM «Poccuinckuin
Hay4HO-MUCCrefoBaTeNbLCKUIA MHCTUTYT npobnem menuopavuuny (PFBEHY «PocHUTM»)

2 BHECEH TexHn4yeckum KOMUTETOM Mno cTangaptMsauun TK 151 «Menuvopauunsa»

3 YTBEPXIOEH W BBEAEH B JEVWCTBWE lMpukasom ®eaepanbHOro areHTcTea No TEXHUYECKOMY
perynupoBaHuio 1 Metponorun ot 9 ceHTabpa 2025 r. Ne 1000-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGhOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomsememaeyow,as UHGhopMayus, yeedoMIeHUE U MEeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYeCcKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

CUCTeMbI U COOPYXEeHWUSA MenuopaTUBHbIe
OPEHAX HA OPOLLAEMbIX 3EMNAX
HopMbl NpoeKTUpPOBaHUSA

Reclamation systems and structures. Drainage on irrigated lands. Design standards

Oarta BBegeHna — 2026—07—01

1 O6nacTb NnpuMeHeHunA

1.1 HacTtoswuin CTaHOapT yCTaHaBlMBaeT HOPMbI NMPOEKTUPOBaHWA OpeHaXa Ha OpollaeMbiX 3eMIAxX.

1.2 Hactosawumn CTaHOapT pacnpocTtpaHAeTCA Ha BHOBb OCBaMBaeMble 3aCOlleHHble WUITKU CKIOHHble K
3aconeHnio 1 3abonadnBaHuio 3eMNK, a Takke Ha cyuecTeyrouime opochTerlbHble CUCTEMDI, Tp96yiOU.LI/Ie Me-
NTMOPAaTUBHOIO yCOBEPLUEHCTBOBAaHUA.

1.3 HactoAwwmi CTaHAapT He pacnpoCcTpaHAeTCA Ha 30HbI 136bITOYHOTO YBIa)KHEHNA, NPOMBbILUTTEHHbIX
nnowanok N HacesieHHbIX NMYyHKTOB.

2 HopmaTuBHbIE CCbINKK

B HacToswwem cTaHgapTe UCNoNb30BaHbl HOPMATUBHLIE CChINMKKU Ha cnefyowme AOKYMEHThI:

FOCT 20522 MpyHTLI. MeToabl cTaTucTUdeckon 00paboTku pe3ynsTaToR UCMNbITaHWA

FOCT 31416 Tpybbl 1 MydThl XpUIOTUMNLIEMEHTHBIE. TEXHUYECKUE YCITOBUSA

FOCT P 50779.0 Ctatuctnyeckme metogbl. OCHOBHbIE MOMNOXEeHUsA

FOCT P 54560 Tpy6bl u getanu TpybonpoBoOoB M3 peakTonnacTtoB, apMUPOBAHHbLIX CTEKITOBONOKHOM,
Ans BogocHabxXeHWs, BOOOOTBEAEHWS, APEHaXa U KaHann3aunn. TeEXHUYECKME YCITOBUA

FOCT P 70523 CucteMbl 1 COOPYXEHUS MeNMopaTUBHbIe. TepMUHEI U onpeaeneHns

FOCT P 70568 CuctemMbl U COOPYXEHUsI MENUOPATUBHbIE. VIHXEeHepHble NOYBEHHO-MENUOPaTUBHbIE U
DOTaHUKO-KYNETYypTEXHUYEeCKUe n3bickaHus. OBLLMe NONoXeHUs

FOCT P 70628.1 (MWCO 4427-1:2019) TpybonpoBoabl M3 nnacTMacc Ana BogocHabXeHWs, peHaxa 1
HanopHown kaHanu3auuu. Nonuatunex (M3). Hacte 1. Obwme TpeboBaHus

FOCT P 71856 Menunopauus 3emens. [JpeHa)Hble BoAbl C opollaeMbix 3eMmens. Obume TpeboBaHua

CI 100.13330 «CHwuI1 2.06.03-85 MenuopaTuBHLIE CUCTEMbI Y COOPYXKEHUA»

CIM 446.1325800 NHxXeHepHO-reonornyeckne uabickaHna ans crtpoutensctea. ObLWe npasuna npous-
BoAacTBa pabot

CIM 482.1325800 VHxeHepHO-rMOpoMeTeoponorniyeckme nablickaHus ana ctpontensctea. Ob6wune npa-
BMNa npov3BogcTea paboT

CM 502.1325800 NHxKeHepHOo-3KoNordeckne nabickanus ana crtpovwtensctea. Oblme npasuna npous-
BoacTBa pabot

MpumedaHue — lNpwn NONB30BaHWM HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBepWTE AEWCTBUE CChINoN-
HbIX CTAHOApPTOB (CBOAOB Npasun) B MHhopMaUuMoHHOW cucteme obLiero none3oBaHna — Ha oduuuansHom cante dege-
panbHOro areHTCTBa N0 TEXHUYECKOMY PEFYNMPOBAHUI0 U METPOMOMMW B CETU VIHTEPHET UMK NO exXerogHoMy WHchopmaum-
OHHOMY yKkasaTtenio «HaunoHanbHble CTaHAAPTLI», KOTOPLIA onyBnuKkoBaH No COCTOAHWIO Ha 1 sHBaps TeKyLero roaa, u no
BbINYCKaM eXeMeCAYHOro MHOPMaLMOHHOTO YKasatens «HaunoHaneHbele cTaHgapThi» 3a TekyLwuii rog. Ecnu 3ameHeH
CCbINOYHbIN AOKYMEHT, Ha KOTOPbI AaHa HegaTMpoBaHHas CCbiNKa, TO PEKOMEHAYeTCs UCMoMb30BaTk OEACTBYIOLLYIO BEP-
CWI0 9TOrO JOKYMEHTA C YYETOM BCEX BHECEHHBIX B A@HHYH0 BEPCUIO U3MEHEHWI. ECnW 3aMeHEeH CCbINOYHBIA OKYMEHT, Ha
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KOTOpbIA faHa OaTMPOBaHHasA CChIfNKa, TO PEKOMEHOYETCA UCMOMNb30BaTk BEPCHIO 3TOMO AOKYMEHTA C yKal3aHHbIM Bbille
rofom yTeepaeHus (NpuHATKHA). Ecnv nocne yTBepagHWs HACTOALLErO CTaHAApTa B CChINOYHLIA JOKYMEHT, Ha KOTOPbLI
[JaHa JaTMpoBaHHAas CChINKa, BHECEHO M3MEHEHWe, 3aTpariBatoLLee NoNoXeHUe, Ha KOTOpOe AaHa CChbinka, To 3TO Nono-
KEHMe pekoMeHayeTcs NpUMeHATE Bes yyeTa 4aHHOTO M3MeHeHUsi. ECni CCbINoYHbI JOKYMEHT OTMEHEH §e3 3aMeHbl, To
NONOXEHWE, B KOTOPOM [aHa CCbhIfKa Ha HEro, PEKOMEHYETCH NPUMEHSTb B YacTuW, HE 3aTparnBatoLen aTy ceoinky. Cee-
[JeHus 0 4eACTBMM CBOAOB NpaBwn LenecoobpasHo nposeputs B PegepansHoM MHbopMaurMoHHoM thoHae CTaHO4apToB.

3 TepMuHbI U onpepeneHus

B HacTosiwem ctaHgapTe npumeHeHbl TepmuHbl no FOCT P 70523, a Takke cregyownin TEPMUH C CO-
OTBETCTBYHOLUUM OnpeaeneHuem:

3.1 KOMOWMHUpPOBAaHHbLIW ApeHax: Bug rmgpomenvopaTMBHOMO ApeHaka, NpeacTaBnsowmni cobon
coYeTaHne ropu3oHTanbLHOIroO U BEPTUKANLHOrO BUAOB OpEeHaXKeN.

4 O6LMe NnonoxeHun

4.1 lNpoekTupoBaHWe JpeHaxa Ha BHOBb BBOAMMbIX OPOLLAEMbIX 3eMMSAX, a8 TakkKe Ha CYLLEeCTBYHLWUX
OpOCUTENbHBIX CUCTEMaX, TPebyLWMX PEeKOHCTPYKL MKW, crieqyeT BbiMOMHATE B YBA3KE C PEXXUMOM OPOLUEHNS,
napaMeTpamMn OpOCUTENBHON CeTu, C y4eToM Tpebyemoro BOOHO-COMEBOro pexmmMa.

4.2 PacueTt gpeHaa BbINOMHSAT B HECKOMbKO 3TanoB W KOPPEKTUPYIOT B 3aBMCUMOCTU OT NapaMeTpoB
NPOEKTUPYEMORN UMK CYLLECTBYIOLLEN OPOCUTENBHON CETU.

4.2.1 BHadane cnefyeTt cXxemaTu3vwpoBaThk NpUpoAHbLIe YCNOBUA C LEenbi BblAeneHus ogHOPOAHOro
NpUpoaHO-MEeNMOPaTUBHOIO MaccuBa B Npeaenax e4uHOro reonoro-rMTonornieckoro KoMnnekca.

4.2.2 Ins npyMpoaHO-MeNnMopaTMBHOIO MaccuBa CTPOAT PUNbTPALMOHHbBIE CXEMbI, HA OCHOBE KOTOPbLIX C
Y4EeTOM rMaporeoriorMyecknx Npeanochbinok U 4onycTUMbIX 3HAYEHWUIA YPOBHS FPYHTOBLIX BOL NPeaBapUTensHO
onpenensioT TUM ApeHaxa.

4.2.3 [Ins BblAENeHHOro NpUpPOAHO-MENMOPaTMBHOIO MacCUBa COCTaBMSAOT BOAHLIA K coneBon banaH-
Cbl, MO3BONAKLIME OLEHUTb HANpPaBlNEeHHOCTb MPOLEeCcCOB B ECTECTBEHHbIX YCMOBUAX W WX MU3MEHEHWE MOS
BNUAHWEM MMNaHWPYEMOrO OPOLUEHMWS, @ TaKKe paccyMTaTb CPEAHEMHOTOMETHIOW BENUYMHY MHUNLTpayu-
OHHOro nuTaHus. Mpu 9TOM ycTaHaBMMBaKT KONMYECTBO BOALI, KOTOpPOEe HeobXoauMo OTBECTW OpeHaxeMm 3a
npeaenbl opollaemMblX 3eMenkb.

4.2.4 Vicnonb3ysi cpegHeMHOroneTHw BENMUYUHY UHUNBTPALUMOHHOTO NUTaHWUs, COCTaBnsioT NPOrHo3
nogbemMa ypoBHSA IPYHTOBbLIX BOA ANA 060CHOBAaHUA HEOOXOAMMOCTM U CPOKOB CTPOMTENbLCTBA APEeHaxa.

4.2.5 B npoekTe cnegyeT npegycmaTpuBaTh CTPOMTENBLCTBO ApeHaxa B Gonee no3gHue cpoku, Npy 3ToM
HeobxoQMMO y4YUThIBaTh NMAHOBOE pa3MelLleHne ApeHaxa OTHOCUTENbHO OPOCUTENBHON CETU M TEXHOMOTM
CcTpouTeNnbLCTBa ApeHaxa.

4.2.6 TpoeKkTUpoBaHWEe HAYMHAETCS C YCTAaHOBIEHUSA HArPy3KW Ha ApPeHax ¢ y4eToM UHUNETPaLMOHHO-
ro NUTaHus, KoTopoe PopMUpPYeT BOAHO-COMEBON PEXUM MOYBLI U 30HBI @a3pauuun Ha none.

4.2.7 dunsTpaunoHHbIA pacyeT NapaMmeTpoB ApeHa)a B NepBoM NpubnXeHun BeIMONMHAKT AN yCTaHo-
BUBLUErOCH pexuma no npeaBapuTenbHOW Harpy3ke Ha OpeHax.

4.2.8 MNporHo3 BOAHO-CONEBOro pexMma COCTaBnsT NpW paccyMTaHHbIX NapamMeTpax gpeHa)a no Mo-
JensaM BrnaroconenepeHoca, KoTopble BbIBMPalOT B 3aBMCUMMOCTM OT TWUMa 3aconeHwus, BOAHO-OU3NYECKUX
CBOWCTB M MeXaHW4YecKoro coctasa Mnous.

4.2.9 MNpw NpOrHO3NPOBaHUK NPOLECCOB 3acONeHUs UM 0CONOHUEeBaHNA Ha CTaguu NpeaBapuTensHOro
onpegeneHns nNapaMeTpoB OpeHaxa BbINOMHAKT KOPPEeKTUPOBKY MOCNenHuX ¢ Uenbi co3gaHnsa bnaronpu-
ATHOrO BOJHO-CONEBOr0 pPeXxrnmMma B TeYeHWe BCero nepuoaa potauum ceBoobopota. [lanee yToOYHAT Harpy3ky
Ha OpeHax C y4eTOM BOHO-COMEBOro pexxuma. B cTpyKType Harpysku Ha ApeHax KOppeKkTUpyeTcsa BenMyuHa
WHPMABTPAUWOHHOMO NuTaHua. MNpu yTOMHEHHOM Harpy3ke Ha QpeHax paccyMThIBAIOT NapamMeTphl ApeHaska
4N YyCTaHOBMBLLETOCS peXyMMa BO BTOPOM NpubnmxeHun.

4.3 MNpoeKTupoBaHMe KOHCTPYKLMN FOPU30HTaNbHOro ApeHaxa cregyeT BbIMNonHATE C y4eTOM AOMNOoMAHU-
TernbHOro OUMNLTPaALMOHHOIO COMNMPOTUMBIIEHUS KOHCTPYKLUUW OpeHbl, BO3HUKAOLLEro Npv NpUMEHEHUN PYNOH-
HbIX 3aLLNTHO-(PUILTPYHOLLMX MAaTeEPManoB U HECOPTUPOBAHHbIX NeCYaHO-TPaBUAHbBIX CMECeN.

KOHCTPYKL MM CKBaXXWMH BEPTUKAIbHOIO ApeHaxa OOoMKHbl obnagate BbICOKOW BOOO3aXBaTHOWM Cnocob-
HOCThIO.

KoHCcTpyKu My KOMBUHMPOBAHHOIO OpeHaxka criedyeT NPOoeKTUPOBaTh C BepTUKaNbHBIMU CKBRXMHaMU Mo-
BblLIEHHOW BOAO3aXBaTHOW cnocoBHOCTU.
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4.4 Ha ctagum npeanpoekTHol npopaboTkn 060CHOBLIBAKT TUM M ONTUManbHbIe NapaMeTpbl ApeHaxa,
NPy 3TOM YYUTbIBAKT CTOMMOCTb BOAHbIX PECYPCOB M BO3MOXHOCTb MOBTOPHOIO MCMOMb30BaHMsA APEHAXHbIX
BOJ Ha OpOLLUEHWe, 3aTpaThl, CBA3aHHbIE C YTUNMU3aLWER, OYUCTKON M AeMUHepanu3aunein peHaXHoro cToka,
a Takke NpoBefeHue MeponpuUATUA N0 OXpaHe OKpyXKatllei cpebl.

4.5 [Ina oueHKM MPpUPOA0OXPAHHBIX MEPOMNPUATUIA B COCTaBe MpOeKTa BbINOMHAT NPOrHo3 obbema,
MUHepanusauum 1 Kadectsa apeHaxHblix Boa no FTOCT P 71856.

4.6 MNpy peKOHCTPYKLMK KONIEKTOPHO-APEHaXKHbIX CUCTEM CreayeT y4uTbiBaTh DakTUYECKY0 APEeHNpY-
IOLL Y0 CMOCOBHOCTb MMEILLErocsi ApeHaxa.

4.7 VicxogHble OaHHble ONs NPOEKTUPOBaHWMA ApeHa)a Ha OpoLlaeMblX 3eMMAX OOMKHbI COOTBETCTBO-
Batb TpeboeaHunsam CI1 446.1325800, CIM 482.1325800, CIM 502.1325800, MOCT P 70568.

4.8 MNapameTpbl rOPU30HTANLHOMO, BEPTUKANLHOIO U KOMOMHMPOBAHHOMO ApeHaxa cnefyeT onpefensTh
c cobntoaeHnem TpebosaHuin CIM 100.13330.

4.9 MNapameTpbl rOPU3OHTANBLHOIO CUCTEMATUYECKOrO ApeHaxa crefyeTt OnpefenaTs Ha OCHOBaHWUMW Mn-
OPaABMMYECKOro pacdeTa 3aKpbiThiX OPEH W KONMeKkTopoB. B pesynbrate rugpaBnn4ecKkoro pacyera OOIKeH
ObiTb ONpeaeneH guameTp 3aKpbiTOA APeHbl UKW KONMMNeKTopa B 3aBUCMMOCTM OT pacyeTHOro pacxoga Bogbl,
YKIIOHAa OpeHbl UNKW KoNnekTopa, matepuana v KOHCTPYKLUN ApeHaxHbIX TpyO.

4.10 C y4eTOM TEXHOMOrMW NPOWU3BOACTBA APEHOYKNagouHbIX paboT rmyBbuHy 3anoxeHua OpeH ropu-
30HTaNbLHOIO ApeHa)a ycTaHaBnueatoT He Gonee 4 m. [Npu cnokoHOM penbede MecTHOCTW ANWHA APeH He
LomKkHa npesblwaTe 250 M. [Mpw 3Ha4YMTeNbHbIX YKNoHax mecTHocTy (Bonee 0,005) gnvHy ApeH npuHUMaT
He Bonee 300 M. MUHMManbHbIE YKITOHbI 3aKPLITOrO ApeHa)a AOMKHbI OblTe NPUHATLI ¢ y4eTom obecneveHmns
He3aunawLWmnx CKOPOCTeN OBUKEHUS BOObI.

PacueTHbIn pexxnum paboThl 3aKkpbITOro gpeHaxka npuHumaroT 6e3HanopHbiM. HanopHeli pexnm paboTsl
LomKeH BbiITb 0BOCHOBAH TEXHMKO-3KOHOMUYECKUMUM pacdyeTamu.

4.11 BogonpvemHasn 4acTb CKBaXXWH BEPTUKANbLHOTO APEeHaXa OOIkHa ObliTh pacnonoxeHa B rpyHTax ¢
KoadhbuLuMeHToOM hunbTPpaLmMm He meHee 2 M/cyT.

[nsa opeHnpoBaHusi y4acTKOB C BO3MOXHOCTbLIO OTBOAA Kak CBOOOOHOW, Tak MU KanunnapHoOW BoAbl Ha
rpyHTax ¢ KoadpuuyneHTom ouneTpaumm meHee 2 M/cyT cnegyeT NPUMEHSITE CUCTEMbI BAKYYMHOTO OCYLLIEHUS.

4.12 Tpu npoekTUpoBaHWM NpeanodTeHne cneayeT oTAaBaTh APEHaXHbIM CUCTEMAaM C OTBOAOM BOAbI
CaMOTEeKOM MNpU HEBO3MOXHOCTU MEeXaHUYEeCKOM OTKaYK1 BOAbI.

4.13 OcHoBHble NapameTpbl TpyD ANSA 3aKpbITOro gpeHaxka Heobxogumo npuHumats no FOCT 31416,
MOCT P 54560, TOCT P 70628.1, CIN 100.13333.

5 CxemaTusauus ruaporeoniorm4ecknux ycrioBu 1 NnocTpoeHue pacveTHbIX
cxeM

5.1 VicxogHoW nHdopMaumen Ang nocTpoeHns pacyeTHbIX UnNsTPaLMoHHBIX CXeM CNy»Xart Martepuans
M3bICKaHWIA (KapTa NMTONOro-reHeTUYEeCKMX KOMMMNEKCOoB, NMUTOMNOMMYEeCcKWe pa3pesbl U IMTONOMMYECKUE KOMOH-
Kn). PUNbTpaLMOHHbIE CXEMbI CriefyeT BbINONHATL B nNpefenax eguHoro reonoro-reHeTUYecKoro KoMmrnnekca.
[Mpr NOCTpOEHWUM pacHeTHOW CXEeMbl YYMUThIBAIOT MMTONOMMYECKOe CTPOEHWE FPYHTOB, CTPYKTYPY NOTOKAa rpyH-
TOBbIX BOA, XapakTep rmapaBnuyeckor B3avMOCBS3W BOLOHOCHLIX FOPU30HTOB, (UNLTPaLUMOHHbIE CBOMCTBA
BOAOBMELLAOLLMX NOPOL, BEPTMKANbLHLIM BOOOOOMEH MeXay BOAOHOCHLIMM rOpU3oHTamu 1 rmyBuHy 3anera-
HUS perMoHanLHOro Bogoynopa.

5.2 MNpwu cxematmsauum rmuaporeosiorm4ecknx yCnoBuii NMTONOrMYECKMIA paspes HeobxoaMmo NpUBECTM K
OAHOW K3 cnefyrLmnX pacHeTHbIX CXEeM:

- CpaBHWTENbHO OAHOPOAHAsA TOMLa, 3aneratLlasn Ha Bogoynope;

- ABYXCMOWHasa Tonwa;

- TpexcnonHas Tonwa;

- YeTblpexcronHasa Tonwa;

- oQHOpOAHAaA ABYX-, TPeX- UM YETbIPEeXCronHasa TomMLa ¢ HanopHbIM MUTaHUEM.

5.3 BHavane B cxemaTnanpyemMom AMTONOIMYECKOM paspese crnegyeT BblAennTb BOOOYMOPHbLIA CrOM.
3a Hero NPUHUMAaKT CIoW, UMeLLnA Ko MOULNEHT NMPOBOANMOCTH Bnp < 0,0001 cyT'1, BbIMUCIAEMbIA NO

dopmyne

kgt
==L 1
Brp = (1)
3
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roe kg — KO3 ULMEHT puneTpalmm cnos, M/cyT;

hy BbICOTa CIOA (MOLIHOCTb), M.

[anee paccmaTtpuBatoT TOMLWY Bbille 3TOro cros. Ecnu Takon cnoi oTCyTCTBYET, TO Heobxoommo pac-
cMmaTpuBaTh BECb NTUTONOMMYECKUA paspes OO0 pernoHansHoro Booynopa, BbISBNEHHOMO Ha OCHOBE M3bICKa-
HWIA NuBo nNo hoHAOBLIM MaTepuanam.

5.4 B cnouctom NUTONOrMYECKOM pa3pes3e ONpedensdlT CroM ¢ MUHUManbHbIM KO3 dUUMEHTOM
huneTpaLmMM 1 NPOBOAAT CPABHEHWE C HUM KO3 MDULMEHTOR (OUNLTPALIMM KaXA0ro Cnos.

Ecnu Ans cnoes coOTHOLLEHWe KO3PPULMEHTOB PUNLTPALNN K ; kg in < 10, 1€ Kg nip — MUHUMaTb-
HbI KO3hWLMEHT ounbTpaLMm cros, M/CyT, TO TOMLY CYATAKT CPaBHUTENbHO OAHOPOAHON. [Ns Kaxaon
TONWM crneayeT onpedensTh CYMMapHbIe MOLIHOCTbL h, M, NPOBOANMOCTL T, M2/CyT, U CpeAHeB3BeLleHHOoe

3HaveHue koapuumneHTa unsTpaunm kg, M/CyT, Mo Creaywmum hopMynam:

Ii]
h=3 hy;; (2)
i=1
1,
T=iks"','-hs“; (3)
i=1
fgf
TR
i=1
kg = gy , (4)
2.hsij
i=1
roe ng — KOMWYecTBO Croes, WT,;
hS” — MOLHOCTb /-0 cos, M;
ksf,r' KoadppuumneHT chunsTpauum i-ro cnos, M/cyT.

5.5 Kora MUHUMYM AJ151 OBHOTO CIOsi COOTHOWEHWME K /Ky nin2 10, IMeeT MecTo crioncTas Tonwa. Ans
MOMyYeHUs1 PacHETHOW CXeMbl CIOMCTON Tonwu HeobXooMMO ONpedenuTb, Kakne M3 CNoeB CnepyeT Bblge-
NUTb B CAMOCTOATENbHbIE, @ Kakne — 06begnHUTe. Cnov Heobxogumo 06LeaNHATL, eCnun NMpU UX NoNapHOM
CpaBHEeHUW OTHoLeHWe Bonbluero koadpuLmneHTa uUneTpaLnKn K MeHblleMy ByaeT meHee naTu. MNonapHoe
cpaBHeHne KoapuuneHToB MNsTpaL My BbINOMNHSAKT CBEPXY BHUS.

5.6 Ecnu cooTHoweHWe KoadduumMeHToB chunsTpaumnm cnoes bonee naATK, crom He 00beauHsAT. [anee
NPOBOAAT CpaBHEHWE HUXKHEro Criosl ¢ NMocnefyLWmMMn Mo TaKoMY e KPUTEPUIO.

5.7 lNocne cpaBHeHUA BCeX KO3 PUUMEHTOB UNbTPpauny U BblOeMNeHua Cnoes cnegyeTt onpefenutb
Hanuyne pasgensoluero cros. [poBepKy Ha pasgensawLlMiA CAoR BbIMNOMHAKT ANA CNoA ¢ MAUHWMAaIbHbIM
koahdpuumeHToM hunbsTpauum no kputepuio 0,0001 < Bnp <0,02.

Ecnu BblAeneHbl OAWH UMM HECKONbKO PasfensitiolmMx Crnoes, TO MPUHUMAKOT ABYX- UMM MHOTONNAacTOBYH
cxemy. [Ins Hee criegyeT BbINOMHUTL OUEHKY rmapaBnu4eckor CBA3M MexXay BOAOHOCHbLIMU rOPU30OHTaMM.

5.8 MapaBnuyeckyro CBA3b MeX Ay BOOOHOCHBIMU FOpU3cHTaMn HeobXoAMMO OLEHUBATL MO KO3 huLm-
EHTY BEPTUKarbHOTO BOROOBMEHA v, KOTOPbIA BEIMMCNSAIOT MO hopmMyne

b {2 AHp, (5)
VS e
Vg Ath
roe L — panuHa yyacTka nnacta, M;
Ath — Pa3HOCTb ypOBHei?I MeXOYy nnactaMmu, CHUMaeMbIMKW C KapTbl rMaponsonbes Ana y4d4actka nnacra
OnuHow L, m;
Ath — Pa3HOCTb ypOBHEIﬁ MexXxay nnactramu, CHUMaeMbIMU C KapTbl TMOPOU30TrKUnC Anda ydactka nnacra
anuHon L, m;
Vg — rnapaMmerp nepertekaHns, M, BbIMUCNAEMbIN Mo hopmyne
4
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(6)

roe hpS — cpegHee 3HauYeHWe MOLLIHOCTM, M;

kp — koadpuUMeHT punsTpaumuy pasgensiowero cnos, M/cyT.

Ecnn KoshuLneHT BepTUKaIbHOIO BoAoObOMEHa Yy > 20, TO MMeeT MecTO HanopHoe NUTaHWe, 1 ero
Heobxoanmo YHUTBIBATE NPK pacHeTe NapaMeTpoB ApeHaXxa.

6 MporHo3 nogbema ypOBHA rpyHTOBLIX BOA ANA YCTAaHOBNEHUA
HeobXoaAMMOCTH NPOEKTUPOBAHNA ApeHaxa

6.1 [lna 0bOCHOBaHWA CPOKOB CTPOMTENbLCTBA APEeHaxa yYMTbIBalT NPOrHo3 nogbema ypOBHS TPyHTO-
BbiX BOA HA MPOEKTUPYEMON MroLaan nog OpoLWeHUe 1 NPUNerawnLLmX K Hel 3eMnsx.

6.2 B 3aBMCHMOCTW OT CTaOMW NPOEKTUPOBAHMA NPOrHO3 NoAbeMa YPOBHSA TPYHTOBLIX BOA BbIMOMHAKT
cregyoLlmMMu MeTodamu:

- Ha CTaauK NpeanpoeKTHLIX NPopaboToK: MeTodbl BOAHOMO BanaHca, KOHEUHLIX Pa3HOCTEe No JaHHbIM
PEXUMHBIX HabMIOAEHUI, KOPPENALWOHHBLIX 32BUCUMOCTEN Ha OCHOBE 0B6pabOoTKM AaHHbBIX PEXUMHbLIX HabMo-
AeHWIA, rnaporeocnornyecknx aHanoros;

- Ha cTaguM pa3paboTku NPoeKTHOW U paGodel AOKYMeHTaUWUW: aHanUTUYeCKUiA pacyeT, ModenupoBsa-
HWe No NPOogUMNbLHLIM, MNAHOBLIM U NPOCTPAHCTBEHHLIM MOAEMAM.

6.3 MeToq BogHOro BanaHca NPUMEHsIOT AN NPOCTbIX CHyYaes: OTCYTCTBME rMOPOreororMieckux rpa-
HWL, HeJaneko OT MAacCUBa, OTCYTCTBUE NepeTeKkaHus B HIMKenexallme crou 1 T. .

CpenHio CKOpOCTh NoabeMa YPOBHS IPYHTOBLIX BOA V. ,, M/TO, BbIYUCISIHOT Mo popMyne

ny’
4t
Voy=—r—— 7
™Y 10000-t-p’ (7)
roe g; — TNPWTOK BOAbI, MOYLUA HA MOMOMHEHME rPYHTOBbIX BOA 3@ CYET TEXHOTeHHbIX (haKTopoB, m3/ra,
BbIMMCMSAEMbIN No hopmyne
9 =Via* V=V, (8)
roe V,, — BepTMKanbHbli BOAO0OMEH Mexay BOAAaMMU B 30He aspauuv 1 rpyHTOBLIMM Boamu (BenMYnHa
MHUNBTPALIMOHHOTO NTaHusA), M3/ra;
V, — @unbTpauuoHHbIe NOTEPU OPOCHUTENBHON BOABI, m3/ra;
V, — BepTuKanbHbiii BOo0BMEH 6anaHCcoBOro Cnos C HKenexalummm BOAOHOCHBIMU CRosaMK (Ha-
nopHoe nutauue), m3/ra;
t — nNpomomKUTENbLHOCTL PAcyYeTHOro nepuoaa, cyT (paseH 365 cyT);
U — KoadhdUUMEHT HeJoCTaTKa HachILEHUS FPYHTA 30HbI aspauuu.

6.4 PacyeT nogbema ypoBHSA rPYHTOBbIX BOA, BbIMONHAKT aHanMTUYECKMIMI METOLaMMU.

6.5 MeToa rMoporecnorM4yeckoil aHanorun cnenyet NpUMeHATb B TEX criyyasix, korga ycnosusi dop-
MUPOBAHUS peXUMa TPYHTOBbLIX BOL Ha MPOEKTMPYEMOW W 3KCMNyaTMPyeMO CUCTEMAaxX HOCST CXOOHbIN Xa-
pakTep. Pesynetatel HabnogeHWin 3a peXxrMoM rPYHTOBbLIX BOA HAa 3KCNNyaTUPYeMOW CUCTEME OOMKHbI BbITh
MCMNOMb30BaHbl A5 060CHOBaHWS NPOrHO3HOMO peXyMa rPYHTOBbLIX BOA Ha MPOEKTMPYEMOI cucTeme.

6.6 Mpw BEIDOpPE OOBEKTOB-aHaNOroB criegyeT YYnTbiBaTb CXOOHOCTb MPUMPOLHbLIX YCIOBWUIA, onpegens-
OLWMX CTEeNeHb eCTECTBEHHON APEHNPOBAHHOCTU, KOHCTPYKTUBHbIE OCODEHHOCTW CUCTEM, TEXHOMOrMYecKne
MENMOopaTHBHbIE PELUEHUS, NOMOXEHME UCKYCCTBEHHBIX MMAPOreonorM4ecknx rpaHny u hopMmnpoBaHve nno-
LLaaHOIo MHUNLTPAUUOHHOMO NUTaHUs rpyHToBbIX Bog. Kputepun ans Beibopa 06bekToB-aHanoros npvee-
JeHbl B Tabnuue 1.
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Tabnuuya

1 — Kputepumn ansa eeibopa 06bekToB-aHanoros

HanpaBneHHOCTb Cenbxos-

Tunel | nopsigka (obna-
cTu, nogobnacTu)

XO35WCTBEHHbIX KyNbTYP,
ceBooBopoToB, TN 1 BUL
MenMopaTUBHbBIX Meponpu-
ATUIA (OpoLLeHWe ooxae-
BaHWeM, NOBEPXHOCTHbIN
MOMNUB, PEXWUM OPOLLEHUS,
XMMUYeckas Menuopauus,
KOMMIEeKCHLIe Menuopa-

uum)

KOHCTPYKTUBHbIE
rMAPO3NEMEHTHI
MenuopaTnBHbIX
CUCTEM (MEXXO3AM-
CTBEHHas U BHYTPW-
X03AWCTBEHHAA CETh,
cnocobbl nonvea,
TeXHWKa nonvea)

Hanme: SHIGMBHT MENWOPATIE: NPOW3BOACTBA U TEXHOMNOMM- KoHcTpykTMBHAS 0Cco- MHcbopmaunoHHoe
HoBaHWe HO-TMOPOrecnorMyeckoro
i) pARCHUPOBAHUS Yeckre peLueHus Nno Menuo- OEeHHOCTL aHanoroe obecnedeHue
pauuu
Cuctema Mopdonoruyeckue Tunel | CxogHel cocTaB cenbcko- | OAHOTUMHBIE KOH- McxonHoe nonoxe-
| nopsagka (NOANpPOBWMH- XO3ANCTBEHHbIX KYNbTYP, CTPYKLMW rMapo- HWe rPYHTOBLIX BOA,
uun, obnacTtu) ceBo0OOOpPOTOB; TWM MENU- | MEMMOPATUBHLIX OMHaMUKa YPOBHSA
OpaTUBHLIX MEPONPUATUIA CUCTEM B LLIenom TPYHTOBbLIX BOQ
(opolueHue, NPOMbIBKH, (MarncTpaneHbIA U (ocpenHeHHas no
MenuMopauns COMoHLOB U MEXX03ANCTBEHHbIE CUCTEME CKOpPOCTb
ap.) KaHanbl, crnocobbl noaLema, rogoeas
nonvuea, OPOCUTENb- amnnuTyga Koneba-
Has HopMa, Koad- HWR). M3meHeHWe
duumeHT nonesHoro | pexuMoobpasyomx
nencTeuns) thakTopoB (koadh-
HULIMEHT NONe3Horo
OeCcTBUS M ocaakn)
YyacTok MopdhoreHeTnyeckne CxogHell cocTae cenbcko- | OgHOTUMHbIE McxogHoe nonoxe-

HWE rPYHTOBLIX BOA.
Pexum rpyHTOBBIX
BOJ B 3aBUMCUMOCTU
OT pexumoobpasy-
HLWMX haKTopOoB.
CTpykTypa BOOHOIO
banaHca Tepputo-
pWUX N N3MEHEHWE ee
3a nepvog aKcnny-
ataumm (Koappu-
LUWEHT MOnesHoro
[encTeus, ounetpa-
LUMOHHbIE NOTEPMU,
0CagKu, PEXum
OpOLLEHKNH)

6.7 PacuyeT MHOroneTHero nogbema ypoBHA FPYHTOBLIX BOA B Nnpefenax TeppuTopuK crieqyeT BhIMon-
HATb MpPW YCTAHOBINEHHON BEMUYUHE UHPUNBTPALMOHHOIO NUTaHUA. Bennuuny MHhUNsTpayuMoHHOro NMTaHus
onpegensoT cornacHo TpeboBaHuaM pasgena 8. MNpu 3ToM He y4WUTbIBa0T Ce30HHbIe KonebaHWsa YpOBHS rpyH-
TOBbIX BOA W peanbHoe pasMeLleHne MenKon opoCcUTENbHON CETH.

6.8 MogenupoBaHMe NporHosa nogbemMa YPOBHS FPYHTOBbLIX BOA ClefdyeT BbIMOMHATL HA OCHOBE ypas-
HeHuin ByccuHecka v ero mogudukaumii.

Ecnv gBuxeHue Bnarm HOCUT NPeuMyLLeCTBEHHO BEpPTMKamNbHLIN xapakTep 6e3 BOKOBBIX pacTekaHui,
TO MPOrHO3bl U3MEHEHUS YPOBHS FPYHTOBLIX BOA BhIMOMHSKT N0 04HOMEPHLIM MOOENSAM BnaronepeHoca, rae
ONMCaHo ABWXEHWE BNarv B 30HaxX HEMOMHOMO W MOMHOrO BOAOHACKILLEHWS C YH4ETOM UX B3aumogencTeus. [Ana
BbINONHEHWS NPOrHo3a 3a4akT:

- napameTpbl BNaronepeHoca crnoee npoguns;

- UCXOOHYH BNaXHOCTb Ha MOBEPXHOCTU MOYBHI;

- yCNOBWE, MOOENUPYHOLLEEe eCTECTBEHHLIA X0 0CaAKOB, UCMAPEHNS, MOMUBOB;

- Pe3ynbTUPYIOLLYK OTTOKOB W NMPUTOKOB Ha HWXHEN TpaHULLEe HUXEe UCXOOHOMo YPOBHA rPYHTOBLIX BOA,.

B pesynbrate pacyeTta Ha 3agaHHble MHTEPBArbl BPEMEHW NOMNy4alT 3Ha4YeHUsl YPOBHSA TPYHTOBLIX BOS,
aMopbl BNaXXHOCTX B 30HE aspaunn, NOTOKOB BOAbLI B KaX40M cedeHun npoduns.

6.9 MNpu Hanu4un B paspese MOKPOBHbLIX OTMNOXEHWIA cnabonpoHMLaeMoro Crnosi yYUTbiBalT BO3MOX-
HOCTb 0Bpa3oBaHWsA Ha HUX BOJOHOCHOTO ropU30HTa (BepXOBOAKW). BOoOgOHOCHLIN ropr3oHT obpasyertcs B Tex
cny4Jasix, Korga UHTEHCUBHOCTb MHUIETPALMOHHOIO NUTaHUS NpeBbIlaeT KoaULNEHT dUnsTpaLum 3Toro
cnos g > kp.

Moanop AH, M, Ha NBOK MOMEHT BPEMEHW BLIYUCHAIT No hopmyne
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h,-(g- k-1,
AH = b (g ge)_1_exp plveg || 9)
K u-hp
p
rae h, — MOLHOCTb PasAensIoLLEro cros, M;
g — WHTEHCWMBHOCTb MHCbVlﬂpraLl,MOHHOFO NMNTaHWA TPYHTOBbLIX BOA MPWU OPOLUEHNH, MfcyT;
ge — WHTEeHCWMBHOCTb MHCbMﬂpraLIVlDHHOJ—O MATaHWA TPYHTOBLIX BOA B €CTECTBEHHbIX YCITOBUAX, lecyT;
k, — KO3 MULMEHT hUNLTPaLMN PASAENSIOLLEro Cos, M/CYT;
tveg — MNpOOOIKUTENTBHOCTL BEretTauMoHHOro nepuoga, cyT,
n — KOSCbeMU,MSHT HeOdOCTaTKa HaCbIWEHWNA TPYHTa 30HbI aspal .

OGpasosaHme BEPXOBOAKK HE.‘OGXO,QMMO NPOrHO3NpPOoOBaTh OANA KPUTUHECKUX nepruoaoB roga (CHEFOTBF!-
HWe, NMpOMbIBKa, nepnog nonueoB U T. ,El,.).

HDO,EI,OJ'I)KMTEHI:HOCTI: CTOAHWA YPOBHA BEPXOBOOKU t CYT, BbIHUCNAKT NO cbopmyne

s,V
e AH
tyy =22 o n2H+h (10)
Ky hy

Ecnv npofonmKWTenbHOCTb CTOAHWMSA YPOBHS BEPXOBOLKWM MPEeBbIAET YWACMO AHel ¢ WHUNBTPaLWoH-
HbIM MUTAHWEM, TO BhINOMHSAOT NPOTHO3 NOALEMAa BEPXOBOLKA A0 KPUTUHECKOW rMyBuHbI.

3HaveHus koadhpuumeHTa hunbTpaLun U NOPUCTOCTM AN BblAENEHHbIX NUTONOMMYECKUX CNOEB onpe-
LEensiioT B NOMNeBbIX YCIOBUAX.

OnpepeneHue rMapodU3M4ECcKUX NapameTpoB rPYHTOB MpoBogAT B nabopaTtopuu. Onsa atoro cTposit
3KCMepUMeHTamnbHbIE 3aBUCMMOCTU KanuNAsapHOro noTeHuuana oT BnaxHocTn M(w) u koadmumneHTa snaro-
NPOBOAHOCTY OT BAAXHOCTY K (W).

[na ncnonsb3oBaHWA aTUX 3aBUCMMOCTEM B pacyeTax 3KCNepUMeHTanbHble TOYKW annpoKCMMUpOBaHbI
aHanMTUYecKUMK PYHKLMAMK:

v Wy —W
Mw)=—hy tg—-—tot— (1)
2 Wtof—we
gew
W—Ww, '
kw(w)=ke[—°] ; (12)
Wiot —We
rae h," — napameTp, onpeaensemMslil B pesynstare annpokcuMaumni;
Wiy — MOMHas BNaroeMKoCTb, 40NN e4.;
w — 0bbeMHas BNaxxHocTb, oMK ef.;
w, — MakcumanbHas MrmMrpoCKONMYHOCTL, 00NV ea.;
L — KOo3ahULMEHT uNETpaLmM C Yy4eTOM 3alleMeHHOoro Bo3ayxa, M/cyT;
Ny, — TOKazaTenb CTeNneHWn, onpedensemMbii B pesynbsrate annpokcuMaumu.

3Ha4eHusa napameTpos w,, k., h.*, n, , HaxooaT U3 yCrnoBus MUHUMYMa CyMMbl KBa[paToB OTKITIOHEHNI
3KCMepUMEHTarbHbIX 3HAYEHNA NoTeHUMana 1 BNaronpoBOAHOCTU OT TEOPETUYECKNX.

7 ObocHoOBaHue TUNa gpeHaxa

7.1 MNMpenBapuTenbHbInA Bbl60p ThNa gpeHaxa 1 YCTaHOBNEHWE €ro napameTpoB OCYLLEeCTBIAKT Ha 0C-
HOBa@HWMK cxematn3auunn rngporeonorm4ecknx yCJ'IOBMI;'I TEPPUTOPKMX, NOYBEHHO-MENNOPATUBHOIO paﬁOHMpO-
BaHWA, a TaKkKe B 3aBUCMMOCTK OT ,EIO]'IyCTMMOﬁ MW ONTUManbHOW FJ'IyE)VIHbE nogaoepXxaHwd rpyHToOBbIX BOL.
Fu,qporeonorwqecme XapakTepucTrkn ana Bbl60pa TUNa gpeHaxa npreeaexHbl B Tabnuue 2.
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Tatnuua 2— [Maporeonornyeckne XxapakTepUCTUKKU Ans Bblibopa TUna gpeHaxa

Twn gpeHaxa
DunLTpALUGHHAR Xapakrepuctuka ounsTpauMoHHON CXemsl
CXEME lopuaoHTaneHbld | KomBuHMpoBaHHBIA | BepTukanbHbIv
OpHonnactoBaa | Jonyctumele rmybuHel YTB, m <3,0 3,0—5,0 >5,0
ofHopoaHas
MoluHoCcTh crnos, M _ —_ >20,0
KoadpduumeHT counsrpaumm, m/cyTt >0.1 — >50
MpoBognmocTe, lecyT 1,0—5,0 —_ >100,0
OpgHonnactoBas | MoOLHOCTE MOKPOBHOIO Crosi, M 5,0—15,0 5,0—15,0 =20
OBYyXcronHas
KoadhduumeHt unsTpauumM MNoKpOBHOMO 0.1 0,1 >5,0
cnos, m/cyT
MpoBOOMMOCTE HUXKHETO CNOS, lecyT 20,0 20,0—100,0 >100,0
VIHTEHCUMBHOCTL HaNopHoro nuTaHusa, Mm/cyT <0,1 0,1—-0,2 >0,2
[eyxnnacTtoBad MolwuHocTe nepBoro crnos, M 5,0—15,0 5,0—15,0 >20,0
TpexcrnowrHas
(4ETBIPEXCION- KoadpduumeHt  chunsTpauumu  nepeoro 0,1 0,1 >5,0
Has) cnosa, M/cyT
MpoBogMmMocCTE NepBoOro cnog, lecyT 5,0—20,0 5,0—20,0 >100,0
MpoBoAMMOCTE BTOPOTrO CINoS, lecyT 20,0 20,0—100,0 >100,0
MHTEHCMBHOCTE HANOPHOTo NUTaHus, M/cyT 0.1 0,1—0,2 0,2
MpumevyaHune — YMB — ypoBeHb Nog3eMHbIX BOA.

7.2 TeXHUYEeCKMMI orpaHuHeHsMn Bbibopa Tuna agpeHaxa ABNATCS:

- OTCYTCTBUE UMW HeLOCTAaTOYHOCTh 3MEKTPOSHEPIUK ANA paboThl CKBaXWH BEPTUKaNbHOIO OpeHaxa;

- HEOCTATOYHOCTb BOAOMNPUEMHUKOB APEHAXHbLIX BOJ M HEBO3MOXHOCTb YTUMU3aLMN OPEHAXHOIO CTOKA,;

- HEBO3MOXHOCTb UIK Helenecoobpa3HOoCTb NOBTOPHOMO MCMOMNbL30BaHNS APEHAXKHOIO CTOKAa Ha opoLleHKe.

7.3 MNpw BbIOOpE TMNa gpeHaa crieqyeT YYWTbIBaTh:

- aKTUBHOE BINUsiHWE Ha BOA00OMeH 1 coneobmeH B 30HE asapauuu 1 TpYHTOBbLIX BOAAX;

- 9KOMNOorn4eckne HopMbl;

- OTpUUATENbHOE BIUMAHUE HA Ka4eCTBO FPYHTOBLIX BOA, UCNOMNb3yeMbIX AN NMTLEBOIO BoAOCHab eHus;

- BOBMEY€EHME B aKTMBHbIA 060POT 3HaYMTENBHOMO KONMMYEeCTBa COMel M CNOXKHOCTb YTUAKN3aLmn Bog no-
BblLLIEHHOW MWUHEpPanU3aLUmnu.

7.4 OkoH4YaTenbHO TUN ApeHaxa YCTaHaBMMBalT Ha OCHOBE TEXHMKO-3KOHOMWYECKMX pacyeToB, CO-
CTABHOW YacTbi KOTOPbIX ABMAKTCA 3aTpaTthl, CBA3aHHbIE C HA3HA4YEeHWEM MepONpPUSATUIA MO NOBTOPHOMY MUC-
Nonb30BaHWUIo, yTUnu3awumu, cbpocy ApeHaXHOro CToKa ¥ OXpaHe OKpY:Katolen cpeabl.

8 Metoabl onpegeneHnAa BerMM4UHbI IfIH(bI/IﬂpraLWIOHHOI'O nUTaHWA

8.1 lNpw pacyeTe Ha CpPeaHEroAoBble YCMOBUS MHOTONETHEro pPAaa Harpysky Ha ApeHax ¢ ydeTom Boko-
Boro nputoka W, m3/ra, onpegensiot no dopmyne

W=Vt V, +V,+V,+J, (13)
rae V,, — 6GOKOBOW NPUTOK rPYHTOBLIX BO/J Ha MPOEKTUPYEMbIA MaCCHB, m3/ra;
J, — [OononHUTenbHas HOpMa Ha NPOMLIBHON PeXnM, m3/ra.

8.2 Mpu 06OCHOBaHUK BEMWYMHBI MHMUMNBTPALUOHHOMO NMUTAHUA B 3aBUCUMOCTM OT CTaAUKU MPOEKTUPO-
BaHWSA UCTONb3YIOT pasnuyHble METOAbl U Mogenu. Ha cTagum npeanpoekTHbIX NpopaboToK MCMOomnb3yIoT:

- MeToA BogHoro 6anaHca;

- MNaHoBble MaTeMaTW4eckue MoOenu Mo AaHHbIM PeXMMHbIX HabnwogeHWd CyLlecTBYKLIEH CeTw
CKBaMWH;
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MEeTO[ rMapOoreororMyeckux aHanorum;

- METOZ MHTerparnbHbix NpeobpasoBaHni;

- @HaNUTUYECKWUIA pacuyeT;

- MOOEenupoBaHWe B NNaHOBOW UMW TPEXMEpPHON obnacTu Ha cnelmnansHo 000pyAOBaHHbIX y4acTKaX.

Ha cTagusax npoekTHoW 1 paboyer 0OKYMEeHTaL MW UCNOMNb3YHT pacyeT:

- MO O4HOMEPHbIM MOAENAM BaronepeHoca;

- MO NpodUIbHBIM MOLENSM BriaronepeHoca;

- aHaNnMTUYECKUA.

8.3 [ina npennpoekTHbIX NpopaboToK pacyeT BenuYMHbl MHOUNETPALMOHHOIO NMTaHUA Npu onpegene-
HUW Harpy3Ku Ha OpPEeHaX BLIMOMHAKT B LIENOM MO pernoHy Ha OCHOBe MeToda BofHoro H6anaHca B COOTBET-
cTBuKn ¢ TpebosaHuammn CIM 100.13330.

lMpy ycTaHOBNEHHOW CpefHen 3a pacyeTHbIA Nepuon BNaXKHOCTWM B aKTMBHOM CIOe MO4YBbl MHTEHCUB-
HOCTb BEPTUKanbHOro BOA0OOMEHa Mexay 30HOW aspaummn v rpyHTOBLIMW BOAAMU g, M/CYT, BLIYUCASAIOT MO

dopmyne

Gya =0 Wn, —B, (14)
roe n — nokasartens ctenexdu (n = 3,5 — 6,0 B 3aBMCKMMOCTHM OT TWMMNa NOYBOrPYHTA);
aWp — napameTpbl, onpegensemMble No oOpMynam:
K
a= . ; (15)

1_exp _(hs _EJL
2 B

kp-exp —[hs _!;?J.n

. hup
p= ' (16)
hg) n
1-exp| —| hs - .
2} hyp
rae k, — KoaPUUUEHT puUnbTpaunmu Npy NoMHOM HacbILEHUN, M/CYT;
hy — rnybuHa rpyHTOBbLIX BOA OT NOBEPXHOCTU 38MITU (CPeaHsA 3a pacyeTHbI Nepro BpEMEHU), M;
h, — TOnwwWHa akTUBHOIO CMosA NOYBLI, M;
hw,p — BbICOTA KanunisipHoOro NOQHATUSRA, M;
Wm — BMAXHOCTb, 0ONW ea., onpegensiemas no dopmyne
W, = W — Winax
m= L]
Wiot — Winax (17)
roe w,, — CpeOHsas 3a pacqeTHbl Neproa BPEMEHW BMaxHOCTb B aKTMBHOM Groe MoYsbl, fonwv ed. [o-

nycKaeTcs NPUHUMAThL W, = W, TOe Wy — CPeAHARA BNaXHOCTb B aKTUBHOM CNoe Mo4YBbl B
HaJanbHLIA Nepuoa BpemMeHu, Aonu ef.;

Whax — MakcumanbHas MOonekynsapHas BNnaroemMkocTb, 4onv en.;

Wio¢ — NOMHaA BNaroeMkKocCTb, O0NK en.

B npepenax BeibpaHHbIX NOKanNbHbLIX YH4ACTKOB pacyeT MHUNBTPaLMOHHOIO NMTaHWUsA NPOBOLAT N0 AaH-
HbIM O PEXWMME YPOBHSA IPYHTOBbLIX BOA 3a paccMaTpuBaeMblii NepUo BPEMEHU C UCMONb30BAHMEM MOOEnu-
pPOBaHWA UMK METoAA MHTerpaneHbix npeobpa3oBaHuniA.

8.4 B coctaBe NpoeKTHON unu pabodein JOKyMeHTaLmMm npu Gonee NOHOM y4YeTe CBOMCTB MOYBOrPYyH-
TOB, a TaKXKe NPoLEeCccoB BraronepeHoca, NPOUCXOAsALLNX B HUX, ANS onpeaeneHnsa BennvnHbl MHUNsTpaum-
OHHOrO NWTaHWA cnefyeT UCrNornb3oBaTh MaTemMaTUYeCcKMe MOENK BriaronepeHoca.

OnpegeneHne Benu4MHbl MHUNETPALMOHHOIO NUTaHWUA NPOBOASAT B TpW 3Tana:

- M3y4awT 3aBUCMMOCTb KanunnapHoro noteHuvana M(w) n koadduumeHTa BNaronpoBogHOCTU OT
BNaXHOCTK k(W) NO AAHHLIM OMbITOB HA KanunnspuMmeTpe;
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- MCNOJb3YT pacHeTHbie K CbEIKTI/ILJECKMe AMNKpPbl BMaXXHOCTW ONA onpedeneHns napameTpoB Briarone-
PEeHOCa;

- BbINOINMHAKT MoAdennpoBaHWe BOOHOINO peXuma B NMM3nMeTpax C CernbCKOX035MCTBEHHON KyJ'II::TypOI?I.
ﬂpl/l 3TOM crnegyet UCnofb30BaThk 3@aBUCMMOCTb, XapakTepr3yrLly pacnpegerneHne UHTeHCUMBHOCTU 0T60pa
Brarn KOpHAMn paCTEHMFI.

9 KoppekTupoBKa napamMeTpoOB ApeHaxa C y4eTOM BOOHO-CONEBOro pexuma

9.1 PacyeT BOQHO-CONEBOro pexuma crieqyeT BbINOMHATL Nocne npyMpoaHO-MENUopaTUBHOIO panoHu-
poBaHWs ANS BbIBpaHHbLIX TUMOBbLIX Y4aCTKOB.

9.2 lMporHo3bl HeOBXOOMMO COCTaBNATL HA Mepuog He MeHee [ByX poTauui ceBoobopoTa npu cylue-
CTBYHLLMX YCIOBUAX:

- NpY (PaKTUYECKOM PEXMME OpPOLLEHUS,;

- hakTU4eCcKoM CONEBOM COCTABE M KOHLEHTpaLuumn coner B 0pOCUTENBHOWM BOAE;

- UICXO4HOW BENUYMHE OPEHUPOBaHUS;

- hakTU4ecKon rnyBbuHe rpyHTOBLIX BOA,;

- NPOBEAEHNN MENMOPALIMA: NPOMBIBKA, MU3MEHEHWE PEXMa OPOLLEHNHA, CTPOMTENbLCTBO APEHaXa U T. 4.

9.3 Ha cTtaguu npeanpoeKkTHbIX NpopaboToK NPOrHo3bl BOAHO-COINEBOr0 PEXMMA COCTaBNSAKT C UCMOMb-
30BaHVeM DanaHCOBLIX METOAO0B BOAHOIO pPeEXMMa WM aHaNMTUYEeCKUX PELUEeHWUI YpaBHEHWIA conenepeHoca.
Ha ctaguu npoekTHoi 1 paboyeil JOKYMEHTaLMW UCNONL3YT YACMEHHLI METOA pacyeTa No HEMWHEMHbLIM
MOLENaAM BriarocornenepeHoca.

lMporHo3 BogHO-COMNEBOrO pexymMa 3aconeHWs 3eMerb BbIMOMHAKT Nocne NpoBeAeHust NpoMbIBKK. [pu
HU3KOM 3thdhekTe pacConeHns OTCYTCTBYET HEOOX0ANMMOCTE B MENMOopaLMm 3TUX NoYB, NO3TOMY CHEeayeT CHU-
3UTb HAMEUYEHHYH MPOEKTHYH YPOXKAWHOCTh.

9.4 [1ns pacyeTa BOOHO-COIEBOrO PEXMMA UCMONb3YHT ABYX-, TpEXNapamMeTpUYeCcKy) TPEXKOMIMOHEHT-
HY0, MHOTOKOMIMOHEHTHYH MOJens BnaroconenepeHoca.

9.5 Mo vHopMaLnU penpeseHTaTUBHON METEOCTaHLMKM NPOBOAST BbIOOPKY AaHHBIX MO Ocagkam, uc-
napsaemocTu, AebuLmTy BNaXKHOCTM M TeMNepaType BO3ayxa, CKOPOCTH BeTpa (NogekadHo B BeretauuoHHbINA
Neprog ¥ NOMEeCcsiHHO BO BHEBEreTauWMOHHbIM nepruoa) Ha hakTUHeckn MMerLMAcs pPsag feT, BKIYas u rog
90 %-Hon obecnevyeHHOCTH.

9.6 CymmapHoe ucnapeHve ONA BCeX KYNbeTyp ceBoobopoTa paccunThIBAOT No anpobupoBaHHON Ans
OAHHOro perMoHa MeToAuKe Unu onpenenstoT No NU3MMEeTPUYECcKUM OaHHBIM.

9.7 Mo pesynbTaTtam rMaporecnoro-MenMopaTMBHOM paroHMPoBaHUs 060CHOBLIBAIOT TUMNOBbLIE pacyeT-
Hble reoMnbTPaLMOHHbLIE CXEMbl U PACHETHbIE 3HAYEeHWSA MOLLHOCTEN, KO3 huUMeHTOB UNbTPaLMK, NPOBO-
OVUMOCTW OTAENbHbIX crioeB. [ns oTaenbHbIX Y4aCcTKOB W NMOAYYACTKOB YKa3biBAKOT MUHEpanu3aLum o, Xummye-
CKUI COCTaB W rmMyBuHy 3aneraHus rpyHTOBbLIX BOA.

9.8 MNMyTteMm ctatuctudeckon obpabotkm no NOCT 20522 n TOCT P 50779.0 maTepuanoe no4YBeHHoO-Me-
nuopaTtuBHbIX ussbickaHuin no FTOCT P 70568 nogbupatT BOOHO-U3NYECKNE XapaKTEPUCTUKM NMOYB U TPYHTOB
30HbI @spauun: NopucToCTb N, AONW efl.; NONHAas BNaroeMKoCTb W, . [0NW e[.; NnpefensHo-nonesas enaro-
eMKOCTb Wy, ONW efl.; BMaXHOCTb 3aBANaHNA W, [I0NU efl.; MakCUMMarbHas rurpoCKONMYHOCTb W,, AONK ef.;
ofbeMHas Macca ckeneta p, r/cm3; koadpUUMEHT bUnbTpaLmuu k, M/CYT; BbICOTa KanUMMAPHOTO NOAHATUSA
hw,p' M; NPOLEHTHOE cogepxaHue yactuy ganametpom d < 0,01 mm.

9.9 Mo pesynsratam NOYBEHHON CLEMKW YCTAHABMMBAKOT PACYETHLIE 3MKPLI 3ACONEHMS NO OTAEMNbHBLIM
MOHaM UINKU CyMMe TOKCWYHBLIX conen ansa obecneveHHocT 90 %. [NporHo3 BOOHO-COMEBOrO peXuMmMa BhINon-
HaT ana anwop 90 %-Hon obecne4yeHHOCTU MO 3aCONEeHMIo.

9.10 C y4eTOM pe3ynbTaToB MCCNeqOBaHMA pacCcYMThIBAKOT NapaMeTpbl conenepeHoca oTAeNbHbIX Mn-
Tonornyeckux crnoes. Habop napameTpoB onpedensitoT B COOTBETCTBMM C MOLENbIO ConenepeHoca.

9.11 Ons 3agaHHOM CUCTEMbI CENbCKOX03AMCTBEHHOIO NMPOW3BOLACTBA HA paccMaTpuUBaAEMOW TEPPUTO-
puu nogdupatoT ceBoobOpOTLI C XapakTepHbIM HabopoM KynbTyp U ONpedensitoT MpPOLOINKUTENBLHOCTL BO3-
OEenbiBaHWA KaX40W KynbTypbl N0 rogam.

9.12 [ins kaxaomW KynbTypel B CeBOODOPOTE ONpeaensaiT npegesbl perynmpoBaHus BNaXHOCTU U 4ony-
CTUMYIO KOHLIeHTpaLuMio conel B KopHeobuTaemoM croe, a Takke MOLLHOCTb 3TOFO CINos No hasam Beretaumm.

9.13 YcTaHaBnNMBaOT PEXUM OPOLLEHUS:

- OPOCUTENbLHYH HOPMY;

- YACIO, HOPMBbI M CPOKM KaX[J0ro BereTaloHHOro nonuea;

- NPOAOMKUTENBHOCTL NEPUOAA BEreTalnu;
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- CPOKM M HOPMbI Braro3apsigKoBbiX NOfMBOB;

- KO3 PMUMEHT NOME3HOro AeNCTBUA BHYTPUXO3ANCTBEHHOW OPOCUTENBHOW CeTH;

- NPOAOMXUTENLHOCTb y4eTa NoTepb Ha OUMbLTpauuio B BeretalMoHHbIA Neprod WU B ocTanbHoe Bpe-
Ms — B Nepurog NpoBefeHus NpegnaxoTHbIX M BNaro3apsagKkoBbIX MOMWBOB.

9.14 CocTaensoT Tabnuuy ctatell BogHOro banaHca no nepvonam:

- OCEHHWN;

- OCEHHEe-3UMHWIA;

- BECEHHUWN;

- CHeroTasiHue;

- BereTalMOHHbIN.

9.15 3apalT KpaeBble ycroBus, onpefensemMble Tabnuuel ctateid BogHoro GanaHca no nepuogam
(ucnapeHue, ocagku, NOMMBHBIE HOPMbI).

9.16 B nepeoM NpubnmxeHu Harpysky Ha ApeHa)x paccHMTbIBalOT NO ypaBHEHWUO BogHoro banaHca Ha
cpegHerofoBbIe yCnoBua MHoroneTHero psga. [na 3agaHHOro NonoeHUs YpoBHS MPYHTOBbIX BOA NPOBOASAT
pacuyeT NnapameTpoB peHaxa.

9.17 lNpwu pacyeTe BOAHO-COMNEBOro pexuma no dopmynam, UCNoNb3yHLWUM NMHENHbIE YpaBHEHUS CO-
nenepeHoca B KayecTBe WUCXOOHbIX AaHHbIX, MPUHUMAaKT NOCTOSHHYI MO NPpogU CKOpOoCcTb oMnbTpayum
(nonoxuTensHas — NpW NONMBax M ocagkax, oTpuuaTtenbHas — npy UCnapeHun), onpeaensieMyto no nepuo-
gam no copmyne (18).

CKopocTb noToka Vi 1 M/CYT, Ha KaXXObll pacHeTHbIA MHTEpBan BPeEMEHW NpeaBapuTenbHO BbIYUCHSOT
no cdopmyne

Jop o +P—E (18)
Viq=—20—,
k1™ 1000t
rae Jp,, P E — COOTBETCTBEHHO OpOCUTENbHAs HOpMa, OCaAKW i hu3n4eckoe ucnapeHue, m3/ra, 3a ne-

pvoa BPeMEHMU t, CyT.
Mpy UCMOMb30BaHNN HENUHEWHBIX MOAENEeR BNaroconenepeHoca Ha BEpXHen rpaHnue 3adatoT yeroBme

BTOPOro paaa, B KOTOPOM CKOPOCTb NOTOKa onpedensiioT no dpopMyne (18), a Ha HUXKHEW rpaHuLe — yCroBue,
MOZenvpyrolLee OTTOK B ApeHa (3a4arTcs napaMmeTpbl ApeHaxa).

10 Bbibop onTMManbHbIX NapaMeTpoB gpeHaxa

10.1 Bbl60p ONTManbHbLIX NAapaMeTpOoB ApeHaXa crnefyeT BbINMONHATE B COOTBETCTBUM C NapaMeTpamMm
OpOCI/ITEJ'IbHOl?I CeTn.

10.2 3a I(pVITepMﬁ OnNTUManbHOCTU NMPUHUMAKT MUHUMalibHble CyMMapHblie NpUBedeHHble 3aTpaTbl Ha
CTPOUTENBCTBO OpOCVITEJ'IbHOﬁ N KONNEeKTOPHO-ApPEeHaXHbIX CUCTEM C YH4ETOM MUCNONb30BaHWUA 3EMeJIbHbIX, BO-
OHbIX U TPYOOBbLIX PECYPCOB NpK UX IKCNnyaTtauyuu; npn 3ToMm And BOOHO-CONEBOro pexuma KOpHEOSU‘ITaeMOFO
Crnod, pacCHMTaHHOro cormacHo pasgeny 7, B TedeHWe BereTauuu OOMKHbI ObITh CO6H}O,EI,E.‘HI:I cnegywuine
YCInoBuUA:

aw s w; s wn Cp o= Cppn, (19)
roe aw, fw — npegensl perynupoBaHus Bnaru [mapaMmeTpsl a U f onpegensoT no dopmynam (15) u (16)
COOTBETCTBEHHO];
W; — BNaXHOCTb KOpPHeObUTaemoro cnos, 4onu eq.;
Cys — 3aconeHue kopHeobuTtaemoro cros, %;
Cogm — AONYCTUMOE CoAepxXaHue corei B kopHeobutaemom crioe, %.
10.3 CymmapHbie npuBegeHHble 3aTpatel B, py6., onpegenstot no dopmyne
B;=(Uy+E,- Ko‘,i) + (U +E,- Kc,f) + Ua.p + Us.p + UT.p' (20)
rae U, — aKcnnyartauvoHHbIe 3aTpaTbl Ha KOMNMEKTOPHO-ApeHaxHoW cucteme, pyb.;
E, — HOpPMaTUBHLIN KOBMMULMEHT CPaBHUTENbHON 3(PMEKTUBHOCTH KanuTanbHbIX BIOXeHnd, py6.;
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Kg; — KanutarbHble BOKEHWUS B i-i BAPUAHT CTPOUTENLCTBA KOMNEKTOPHO-APEHaXHON cucTeMsl, py6.;
U, — aKcnnyaTtauuoHHble 3aTpaThl Ha OPOCUTENbBHON cucTeme, pyb.;

Ke; — KanutanbHble BIIOXEHUS B /-1 BAPUAHT CTPOMTENbCTBA OPOCUTENBHOM CUCTEMBI, PY6.;

U,, — CTOMMOCTE 3eMenbHbIX PECYPCoB, py6.;

Ugp — CTOMMOCTL BOAHBIX PeCypcos, py6.;

U;p, — CTONMOCTL TPYAOBbIX PECYPCOB Ha NPOBEAEHUE NOMNBOB CENbCKOXO3ANCTBEHHBIX KYMLTYp, py6.

10.4 KanuTanbHble BMOXEHWS B /- BapUaHT CTPOMTENbLbCTBA KOMMNEKTOPHO-ApeHaxHoW cuctembl K
py6., onpegenatoT no opmyrne

Kai= Ko ¥ Ky ¥ Kg ¥ Ke o (21)
rne Kmk — KanutarnbHbl€ BNOXEHUA Ha CTPOUTENbCTBO MEXX03ANCTBEHHbIX KONNeKTopOoB, DYG,
Kbk — KanunTtanbHble BNOXeHWA Ha CTPOUTENbLCTBO BHyTpMXOSHFICTBeHHb!X KONNeKTopOoB, py6,
Kd — KanuTtanbHble BNOXEHWA Ha CTPOUTENBCTBO APEH, py6,
KC.C — KanutarnbHble BNOXeHWA Ha ychOﬂCTBO COOpy)KeHMl;‘ Ha KOJ‘IJ‘IEKTOpHO—,D,pEHaH{HOI.ﬁ CeTn, py6

10.5 3kcnnyaTtaunoHHbIE 3aTpaThl Ha KOMMNEeKTOPHO-ApeHaxHon cucteme Uy, py6., onpeaensatot no gop-
Myne

Ug= Uy + Upgy + Up + U, (22)
roe Up —  OTYUCneHwWwA Ha pemMOoHT KOJ'IJ'IEKTODHO-,D,DBHE)KHOlFI ceTn, py6,
Ufex — OT4HMUCNeHWnA Ha TEXOGCJ'Iy)KVIBaHVIE KOJ'IJ'IEKTOpHO-ﬂpEHaH(HOIT‘I cetn, DY6,
Uh — 3aTtpartbl Ha coepXaHue 3KCniyataumoHHOro wraTa, py6,

U, — npouve satpatsl, pyo.

10.6 KanutanbHble BNOXEHWSA B /-l BApUAHT CTPOUTENbLCTBA OpocHTenNbHOW cuctemsl K., py6., onpene-
NAKT MO YKPYMHEHHbLIM NoKa3aTtensam cornacHo dopmyne

Kc,r' = Kn.p.c a KI'I.T * KH.C.O * Kn.a' (23)
rae Kn.p.c KanutalnbHbl€ BITOXXEHWA Ha NPpoOBOOALLYH U DETrYyNNPYHLWYH OPOCUTENBHYK CETb, py6.;
Kn_T — KanuTanbHbl€ BNOXEeHWA Ha NONUBHYIKD TEXHUKY, Dy6.;
KH &5 T KanuTanbHble BI1OXeHWUA Ha HaCOCHO-CUInoBoe 060py,qoaaHme, py6.;
KI‘I.S — KanutallbHble BINOXeHWA Ha Npo4dne anemMeHTbl CUCTeMBbI, py5

10.7 3kcnnyaTaunoHHbIE 3aTpaThl Ha opocuTenbHon cetn U, pyb., onpeaensoTt no hopmyne

Uc = Ur+ Ua + Utek * Umat+ UL + Ux + Un= (24)
rae U, — cymma sapabotHoi nnatel o6cnyxusaioliero nepcoHana, py6.;
Ua — aMopTuU3auMOHHbIe OTHNCNEHWNA, py6.;
U!ek — OTYUCMEHUS HA TEKYLLWIA PEMOHT, pyo.;
U,a¢ — 3aTtpatbl Ha ropioye-cMasoyHble matepwansi, pyb.;
U, — 3artpartbl Ha anekTpoaHepruio, py6.;
Ux — 3aTparthbl, CBA3aHHblIe C XpPaHEHWEM MONMMBHOWN TEXHUKWN, py6.

10.8 Mpwu pacyeTe oNTUMAanbHbLIX NapamMeTPOB ApeHaxa creagyeT UCMoNb30BaTh METOA NNaHUMpoBaHMs
UMUTALMOHHBIX PACYETOB C NMpUBNeYeHUeM PerpeccroHHoro metona. MNpu cocTaBneHun MaTpuibl NnaHupo-
BaHWsA pacyeToB B Tabnuuy 3aHOCHT Crieqylollne nepeMeHHbIe napameTpbl:

- ANsi TOPM30HTAaNbHOIO ApeHaxa — rmybuHa apeH (OTKPbITbIX UMK 38KPLITLIX), AMaMeTp OpeHb! (LuMpuHa
no AHY ONS OTKPLITOR ApeHbl), ToNWUHa pUNETPOBON 0BCHINKW, YKMOH APEHbl, MPEBbLILLIEHWE YPOBHS TPYHTO-
BbIX BOO B MEXAPEHbLE HAd YPOBHEM BOIbI B OpeHe;

- BEPTMKanbLHOro gpeHaxa — rmybuHa, OnameTp CKBaXWUHbI, ANMHA UNLTPOBOM YacTW, MOHWXEHWE B
CKBaXUHE;

12
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- KOMOMHWMPOBAHHOTO ApeHaxa — rmybuHa, AuaMeTp ropM3oHTanbHON OPEeHbl, PACCTOAHUE MeXOyY CKBa-
MUHAMW-YCUNUTENAMW, NPeBbILLEeHne YPOBHS FPYHTOBbLIX BO B MeXApPeHbe Hag YPOBHEM BOAbl B pEHE.

10.9 B 3@aBMCMMOCTM OT COCTOSIHWS BapbUpyeMbIX NapamMeTpoB My6uHbl ApeHbl dy, M, U MPeBbILLEHNS
YPOBHSA TPYHTOBbLIX BOA B MeXOpeHbe Had ypoBHEM BoAbl B ApeHe H, M, onpedensitoT MonoXeHne ypoBHS
rpyHTOBbLIX BOfA h,, M, O dhopmyre

h,=dy- H. (25)

10.10 B cooTBeTCTBMM C MOMNOXKEHUAMU pasgena 4 paccyuTbIBaKOT PacCTOAHNE MEXOy OpeHamu B nep-
BOM NMpUONMNKeHUN.

10.11 [nsa ypoBHS rPyHTOBLIX BOA U paccHUTaHHbLIX NapamMeTpoB ApeHaxa C YY4eTOM MCXOLHOro 3aco-
NeHns BbINOMNHAKT pacyeT BOAHO-COMEBOro pexunma cornacHo nonoxeHusam pasgena 9. lNo peaynstatam pac-
4YeTa KOPPEeKTUPYIT PEXMM OPOLUEHMSA U NapaMeTpbl ApeHaxa.

10.12 CornacHo CKOpPPEeKTMPOBaHHOMY PEXMMY OPOLUEHWS YKOMMNEKTOBbLIBAKT rpauk ruapoMoayns.
OpavHaty rugpomogyns Ans ogHoW KyneTypel g, /(¢ - ra), onpenensior no gopmyne

_ % dh
9n = 86401 " (26)
rge CLK — [0nA KynbTypbl B CeBOOBOpOTe;
d, — nonueHas Hopma, m3/ra;
t, — mMONUBHOI NEpUOA, CyT.

10.13 Mo yKoMNNeKToBaHHOMY rpauky pexmnma opoLleHUa HaxodaT MakcuMarbHYy0 pacyeTHY opau-
HaTy T’MAPOMOAYIIA, MPY 3TOM pacxod, NoAaBaeMblit Ha CeBOOBOPOTHLIN y4acToK HETTO Q. 1 BpyTTO Q) N/C,
onpefdenswT no dopmMmynam:

Qut=Ant 9n,max: (27)
Q
Qbr =_"t, (28)
n
rae A, — nnowanb HeTTo ceBoobOPOTHOTO y4acTka, ra;
9n max MaKcumanbHas pacyeTHasa opavHaTta rugpomogyns, n/(c-ra);
N — KO3(PULMEHT NONe3Horo 0eNcTBUA CUCTEMBI.

10.14 YpenbHy0 NPOTAXKEHHOCTb APEHaKHOW CeTu Ly, M/ra, onpefensioT no dopmyne

4
Ly =%- (29)

rae ay— paccTosiHne MexXay ApeHamu, M.
10.15 YaenbHyo NpOTAXEHHOCTb BHYTPUXO3ANCTBEHHbBIX KOMMNEKTOpos L, , m/ra, onpefenstoT no dop-
Myne

LA (30)

Bpyc

rne ap, — pacctoaHne Mexay BHYTpMXO3FII.71CTBEHHbIMVI KOonnekTopamMu, M.

y,qeanym NMPOTAXEHHOCTb MENX03SANCTBEHHBLIX KONNeKTopoB Lmk’ M/Fa, onpenensarT Nno moprvlyne

10*
ik

rne a,,, — paccTtosaAHne Mexay MEXX03ANCTBEHHbBIMM Konnekropamu, M.
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10.16 CToMMOCTb CTpouTensCcTBa 1 M ApeHbl obpa3yeTcs Mcxods M3 CTOMMOCTH 3eMnsHbLIX paboT, gpe-
HaXHbIX TPy6, hunbTpa, KONOALUEB W YCTLEBOr0 COOPYKEHUS.
CyMMapHYyH CTOMMOCTb 3eMMAHbLIX paboT Ug p py6., onpenensawT no dopmyne

Ug), =p-V, (32)
rmep — cToMmocTb 1 M3 3eMnsHbIX paboT, py6JM3;
V — o06bem 3emMnsiHbix paboT Ha 1 M ApeHbl, M3,

O6bem 3emnsaHbix paboT V, M3, onpegensioT cnegywwmmM obpasom:
- ons Belemok 6e3 6epm npu rnybuHe Boiemkn h < 4,5 m no hopmyne

V=(b+m-h)-h, (33)
roe b — WKMpWHA Mo AHY TpaHLen, M;
m — 3anoXeHue OTKOCOB TpaHLwew;
h — rnyBuHa TpaHLieu, m;

- Ons BbIEMOK ¢ 6epMamu npu rmybuHe BeleMku h > 4,5 M no gopmyne

rae by — wwupuHa Bepmebl, M;
m, — 3anoxeHne oTKocos Bepmel;
hy — rnyBuna sanoxeHns 6epmbl, M.

10.17 MNpu cTpouTenbCcTBe KOMOUMHUPOBAHHOTO OPEHAaXa KONMMYECTBO CKBaUH-ycunutenen Ha 1 ra N,
LIT., ONpegensawT no dopmMyne

4
N=0 (35)

ad-by'

rae ay — pacCToAHnE MEXAy ApeHaMu, M;

by — paccTtoaHne Mexny CKBaXXMHaMWu-yCUIrnnTernamm, M.

10.18 CTOMMOCTL OQHOW CKBaXWHLI-YCUMUTENSA COCTOUT U3 CTOMMOCTU BypeHuns, ee obopyaoBaHus, Npo-
Ka4YKW CKBaXWH U CTOMMOCTU NOOKMIOYEHUSA CKBAXKMHBI-YCUNUTENS.

10.19 [Ana yctaHoBneHus yulepba B MCNONb30BAHUWN 3EMENbHBIX PECYPCOB CneayeT yYnTbiBaTh OTUYXK-
OEeHWe 3eMenNb nog OTKPbITYI0 KONNEeKTOPHO-APEHaXKHYH CeTb:

- ANA ApeHaxHown cetu A, ra, no gopmyne

Ag=(2-dy+4)- Ly (36)

roe dy — rny6uHa apeHbl, M;

Ly — yAenbHas npoTsAXeHHOCTb APEHaKHOW CeTH, M/Ta;
- ANA KONNekTopoB A, ra, no oopmyne

Ac=[2:(d +2)+4]- L, (37)
rae d, — rnybuHa KonnekTopa, M;
L, — ynenbHas NpOTAXEHHOCTb KOMMEKTOPHOW ceTu, M/ra, onpedenaemas no opmyne
L= Ly * Lo (38)

10.20 CtommocTb yuwepba 0T HEMCNONb30BAHHbLIX 3EMENbHbIX PECYPCOB UH.B.D’ py6., onpegensoT no
dopmyne
UH.a.p =A P, (39)

roe A — nnowagsb, ra, onpegensiemas no oopmMyne
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A=Ay+ A, (40)

P, — ctoumocTs 1 ra opowaemsix 3emens, pyb./ra.
10.21 CTOMMOCTL BOJHbLIX PECYPCOB UB_D, pyb., onpegenawT no dopmMyne

Upp=1dpr* Pap (41)
rae J,, — BOAHbIE PECYPChI, PaBHbIE OPOCHTENBHOI HopMe BpyTTo, m3;
P — LeHa unu Tapud Ha Boay, py6./m3.

B.p
10.22 CTOMMOCTL TPYOOBLIX PECYPCOB UT_p, py6., onpegensawT no dopmMmyne

Urp= Trp Prps (42)
roe TT.p — Tp36y9Mb|e AanAa npoeeeHuA noriea OONONMHUTENbHBIE TPYOOBLIS PeCypChl, Yer., onpegenad-
emble no opmyne
= Jbr
Tp “10-3' (43)
rned — MPOW3BOAUTENbHOCTL NONUBAanbLLMKa, M3/uen.;
P__ — TapudHas cTaska Ha TpyaoBble pecypckl, py6./uen.

p

11 lMNMporHo3 mMmMHepanu3auun ApPeHaXHOro CToKa

11.1 MpeaeapuTenbHY OLEHKY MPOrHOo3a MUHEepanuaauuy OpeHaXHOro CToKa credyeT BbiMONHATh
©anaHcoBbIM METOIOM.
11.2 MNporHoauposaH1e MUHEpanu3aLuy CToKa U3 ropu3oHTanbHbLIX ApeH C_, /1, BLINOMHAKT no gop-

Myne
ntn (G Jntn) 2 k]
C.;.=0C .ﬂ+ _3'_C ﬂ H a8 -y;:© Wiim g
cd =Yon ' Ty, Wiy o.n Ty E i Xi (44)
rae C,, — KOHUEHTpauusi conei B MPOMbIBHOW BOLAE NPV OPOLEHUN U1 MPOMBbIBKE, /1,
W — o0b6bem oTBeLeHHON OpPEeHaXHOW BOAbl HA eQuHULY BpeMeHu (rod), M3/ra, BBIMMCNSEMbIN MO
tdopmyne
W= Inp 86,4 - 365, (45)
rae g,, — CPeAHEecYTO4Has Harpyska Ha ApeHax, n/(c-ra);
Gy — WCXOAHbI 3anac conei B pacHeTHOW TOMLLE NOYBOIPYHTOB, Kr/ra, onpefensaemMsiii no gopmyne
4 a i
Gy =10% - 10- 3 hyj - ey -Sai + 2 yj -1y -C |, (46)
i=1 j=1
rae Ny — KONWYecCTBO CIOEB 30HbI aspauuu, W,
h,; — TONWMHa /-ro cnos 30HbI a3pauuu, m;
py; — 0fbemHas macca i-ro crosi 30HbI aspauum, ricm3:
S, — CPpenHee cofepxaHve cornei (MOHOB) i-ro CNosi 30HbI aspaunm, %;
N — KOnWMYecTBO CroeB pacyeTHOW BOOOHACHILLEHHOW TOMLWMK, LWT.;
th — TOnwMHAa j-ro Cnos BOLOHACLILLEHHOW TOMLWMU, M;
Ng; — MOPUCTOCTh Jj-ro crnosi BOAOHAaChILWEHHOW TONWW, 40N ef.;
15
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& —
W.'fm

X —

tg—

cpeHAAa MUHEepanu3auna rpyHTOBbIX BOAO, r/n;

BoAoyaepxKmneaLwas CrnocoBHOCTb NOYBOrPyHTORB B aKTUBHOWM 30He, Mafra;

OTHOCUTENBHOE COofepkaHue xNnopuaos, cynbdaTos, rugpokapboHaToB B 06LlLel cymMMe UC-
XOOHbIX COMen, OONW equHULbI;

napameTp, yYUTbIBaKOLWWIA «aKTUBHOCTb» BhlLenadnBaHusa Xnopuaos, cynbdaTos, rugpokap-
BoHaToB (X1 = 1,165 — Ona xNopuaos, y, = 0,426 — anga cynbaros, y,; = 0,265 — ona rugpo-
kapboHaToB);

BpeMms (rog), cyT (paBeH 365 cyT).

11.3 MporHosnpoBaH1e MUHepanusaLum CToka Ans BepTUKanbHOToO cucTemarudeckoro aperaxa C (1),
r/n, BbIMOMHAKT NO hopMyne

rae Cyft,)

hy

v v—1
Py Ny - Cag + Vi - At Zc,-(m-i-At)-ﬁ-Zc-(i-At)
Cw(t,)= = . J — , (47)

. Vo Af| ——
Pa-tp ¥ [v+1

OocpegHeHHaAa MUHepann3auna ApeHaXHblX BO4, FJ'J'I, OTBOOMMBIX BepTWKaJ’IbHOﬁ CKBaXXMHOW

y T,
B MOMEHT BpemeHu f, = At - v, rae Af— Lar BpeMeHu, NpuHUMaemebli At=-Y e T,—npo-

a1

OOMKUTENbLHOCTL pacyeTHOoro nepuoaa, CyT; j — YWUCMO OOUHAKOBLIX MHTEPBANOB BPEMEHN,
Ha KoTopoe pa3buT pacyeTHLIM nepuomd; v — MNOpPAOKOBLIA HOMEpP MHTepBana BPEeMEHH,
AT 7. -

MOLHOCTb (BbICOTa) HWXXHETO CnoA, Mm;
NMOPUCTOCTb HUXKHETD CnoA, Aonn en.;
NCXO0OHasA ocpedHeHHasa KOHUeHTpauuna COMen B HMXKHEM ApeHunpyeMmom cnoe, r/n;

CpeaHAs 3a pacyeTHbIN nepnoa T, UHTEHCUBHOCTbL NOCTYNIEHNA BOAbI M3 NOKPOBHOTO CrOs
B HUWKHWIA, M/CYT;

MWHEpanu3auMsa pacTBopa, NOCTYNakLWero M3 BEPXHEro NOKPOBHOIO CNOSA B HWXHWA Cnown
B MOMEHT BPEMEHU t!- =i-At, r/n;

MOLUHOCTb (BbICOTa) BEPXHETO CInos, M.

11.4 Tpu cocTaBneHWn geTanbHbIX OONTOCPOYHBIX MPOrHo30B (5—25 neTt) MuHepanuaauumn gpeHax)Ho-
ro cToka criegyeT UCnonbL3oBaTk Maremartudeckune mogenu. MNpu ocyllecTBNeHUU OONTOCPOYHOIN0 NPOrHo3u-
pPOBaHWs MUHepanusauun OpeHaXHbIX BO4 NPUMEHWTENbHO K paboTe cMCTEMaTMYeCcKOro ropM3oHTanbHOMo
OpeHa)xa B CNoUCTbIX rPyHTax MCNONb3YIOT ABYMEPHYIO NPOdUbHY MOOEeNb COBMECTHOMO ABMXEHNS BOAbI
W cOnew B 30HaX MOMHOr0 U HEMOMHOTO BOAOHACLILLEHWS C YHETOM BO3MOXHOCTM HaXOXOEHUA YacTy CoNnen B
TBepaon dpase. [1ng Ha4ansHOW CTaguKM OpoLLEeHUs, NPY YPOBHE FPYHTOBLIX BOA HWXE Npeanonaraemomn rmyéu-
Hbl 3aNOXeHWUA APEHaXa, BLINOMNHAKT NPOrHO3HLIA pacyeT HECTALWMOHAPHOro BNaro- U conenepeHoca B 30He
aspauuu, a Takke noabema rpyHTOBbIX BOA.
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YK 626.862:006.354 OKC 65.060.35

Knw4yeBble cnosa: OPpeHaX, opocuTenbHasa cuctema, gpeHa, Konnektop, opowaemMble 3eMIii, HOPMbI

NMPOEKTUPOBaHWsA, MPOrHO3, TUN ApeHaxa, MHMUNETPaUMOHHOE NUTaHWe, NapaMeTpbl ApeHaxa, OpeHakKHbI#
CTOK
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