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PaspaboTtaH lMpon3BoACTBEHHBIM U HAYYHO-UCCAELOBATENBCKUM MHCTUTYTOM MO MHMEHEPHbIM
nsbickaHmam B ctpoutenbctee (MHUUWNC) Nocctpos Poccnn, MICY, Hay4HO-NpOM3BOACTBEHHBIM LEEHTPOM
"UHreoguH" npu yyactum TOO "NeHTUCU3", Kadegpbl UHKeHepHON reonormn MITA, AO "UHcTuTyT
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BHeceH MHUNNCom lFNocctpos Poccnun.

MpuHAT 1 BBeAeH B gelicteue ¢ 1 AHBaps 2001 r. Bnepsble.

BBEAEHWUE

Csopa, NpaBu/ MO UHXEHEPHO-Te00rMYEeCcKMM MU3bICKaHUAM ana ctpoutensctsa (Yacts Il. MpaBuna
npoussoactsa paboT B paloHax pPasBMTUA OMACHbLIX FEOJIOTMYECKUX U UHMKEHEPHO-TEe0I0rMYECKUX
npoueccos) paspaboTaH B pasBuTUe 06A3aTeNibHbIX MOMOXeHU u TpebosaHmint CHuM 11-02-96
"MHKeHepHble U3bICKaHUA ansa cTpouTenbcTBa. OCHOBHble nosioxKeHus" n B gononHenue CM 11-105-97
"UH}KeHepHO-reoNornyeckme msbickaHua ana ctpoutenbcrea” (Hacts |. "O6uimMe npaBmna NnponsBoAcTBa
pabot").

CornacHo CHwuIl 10-01-94 "Cuctema HOPMATMBHbIX OOKYMEHTOB B CTpouTenbctse. OCHOBHble
nonoxeHua" HacToAwmi CBoa npasun aenaetca desepanbHbIM HOPMATUBHbBIM AOKYMEHTOM CUCTEMDbI U
yCTaHaBAMBaeT o6WMe TexXHUYecKne TpeboBaHWMA W MpaBuaa, COCTaB M OObEMbI UHMKEHEpPHO-
reoNormMYecknX W3bICKAHWA, BbIMOMHAEMbIX Ha COOTBETCTBYIOWMX 3Tanax (CTagusx) OCBOEHMA U
MCMONb30BaHUA TeppuTOpUKU: paspaboTka npeanpoeKkTHOW (B TOM uMCAe [PafoCTPOUTENbHOMN) U
NPOEKTHOW  [AOKYMEHTauuW, CTPOUTENbCTBO  (PEKOHCTPYKLMA), 3IKCAAyaTauma W AMKBUAALMA
(KoHCcepBauua) NpeanNPUATUIA, 34aHUIA U COOPYKEHUIM B PaioOHax PasBMTUA OMACHbIX F€0/IOTMYECKUX U
WHXXEHEepPHO-reo/1I0rM4YecKmx NPoL,eccos.

1. OBNNACTb NPUMEHEHUA

HacToawwmit Ceoa npasun (YacTb Il) yctaHaBAnBaeT AONOAHUTENbHbIE K NonoxeHuam CM 11-105-97
(4acTb 1) npaBMna NPOU3BOACTBA UHKEHEPHO-TEONOTMYECKMX U3bICKAHMI B PaliOHaxX Pa3BUTMA ONACHbIX
reoNorMYecKnX U UHKEHEPHO-TeoIorMYeckMx NpoL,eccoB (CKAOHOBbLIX MPOLECCOB, KapcTa, NnepepaboTku
b6eperos BOAOXPaHWAWLL, Ccenel, noaTonaeHus) AN O06OCHOBAHUSA MPOEKTHOM MNO/ArOTOBKU
CTPOUTENbCTBA <*>, a TaKKe WHXEHEePHO-reo/IoTMYEeCKUX U3bICKAHWKN, BbIMOMHAEMbIX B Mepuos,



CTpouTenbCTBa, aKCNAyaTaunun n "nkengaumu 06BbEKTOB.

<*> [lpoeKTHas NoAroToBKa CTPOWUTENbLCTBA BKAlOYaeT B cebs: pa3paboTKy npesnpoeKkTHOM
OOKYMeHTauun - onpejenieHve Uean MHBECTUPOBaHWA, pa3paboTKy XxopaTailcTBa (peknapaumu) o
HamepeHUnsx, 060CHOBaHWA MHBECTULMIA B CTPOUTENLCTBO, FPaLOCTPOUTENBHOMN AOKYMEHTALMMN, A TaKKe
NPOEKTHOW M paboyeit AOKYMEHTaUMKM CTPOMUTENbCTBA HOBbIX, PACWMPEHUA, PEKOHCTPYKLUUKN U
TEXHWUYECKOTO NePeBOOPYKEHUA AEUCTBYIOLMX NPeanpuUaTUi, 34aHNIN U COOPYHKEHWI.

NHKeHepHO-reoNornyeckue nccneaoBaHuA ONacHbIX re0IOTMYECKUX N MHKEHEPHO-Te0N0TMYECKUX
NMpoLEeccoB B pPaloOHax pPacnpPoCTPaHEHWAs MHOroNeTHEMEP3/bIX T[PYHTOB cC/ledyeT BbINONHATbL B
cootBetctBMM ¢ CM 11-105-97 (yacTb IV), a B ceMcmmMYecKkux paioHax - YyacTbio VI yKasaHHOro csoga
npasuJ.

MpU MHXEHEPHO-reo/I0MMYECKMUX M3bICKAHUAX B PAMOHAX Pa3BUTUSA OMACHbIX TEO0JIOFMYECKUX U
WMH>KEHEPHO-Te0/IOMMYECKUX NPOLLECCOB CneayeT y4MUTbIBaTb, YTO NPU COCTaBAEHNM NPOTrHO3a UX Pa3BUTUSA
M aKTUBM3aLUMM, KaK NPaABUIO, HENb3A OrPaHMUYMBATLCA TO/IbKO YYAaCTKOM, B NpedesiaXx KoTOPoro HaMe4YeHo
CTpOMTENbCTBO 0b6beKTa. [nA YyCTaHOB/AEHUA 3aKOHOMEPHOCTEN Pa3BUTUA npouecca B OO/bLIMHCTBE
Cc/ly4aeB HeobxoAMmo npoBefeHue UccneoBaHU Ha npueratowein TeppuTopun, rpaHULbl KOTOpPOM
YCTaHaB/IMBAIOTCA B MPOrPamme U3bICKaHNI C YY4ETOM KOHKPETHbIX MHMKEHEePHO-reo10rMyeckux ycaosui
M XapakTepa MPOEKTUPYEMOro CTPOUTENbCTBA. Kpome TOro, npu WM3bICKAHUAX MNOL COOPYKEHUSA
MOBbILWEHHOrO YPOBHSA OTBETCTBEHHOCTM M MPU OTCYTCTBMM COOTBETCTBYIOLWLETO OMbITA WM3bICKAHUIA U
NPOEKTUPOBAHMA B aHANOMMYHbIX YCI0BUAX PEKOMEHAYETCA NPUBAEKATb CMELNANN3UPOBAHHbIE HAY4YHO-
nccnenoBaTeNbCKME OpraHn3aunm ANa KOHCYNbTauuMin, NpoBeaeHNs OTAENbHbIX BUAOB UCCNEeA0BaHUNA U
BbIMNO/IHEHUA NPOrHO3a U MOAeNMpoBaHUA. lMporpammy M3bICKAHUIMA B pPaliOHAX Pa3BUTMA OMNACHbIX
reosIorMYeCcKMX N MHXXEHEPHO-Te0/I0TMYECKMX MPOLLECCOB CaedyeT COr/lacoBbiBaTb C 3aKa3uMKOM, a B
HeobXxogMMbIX CNyyasx U C opraHusauuMel, pa3pabaTbiBalowWwer NPOEKT COOPYHKEHUN U MeponpUsTUi
WHYXEHEepHOW 3aLLUTbl TEPPUTOPUIA, 30aHNI U COOPYIKEHUN.

HacToAalwmin AOKYMEHT ycTaHaB/AMBAET cOCTaB, 0O6beMbl, METOAblI M TEXHOIOMUIO MPOU3BOACTBA
NHXEHEePHO-reo/I0ONMMYEeCcKMX M3bICKAHUIN B PaMioHax PasBUTUA OMACHbIX FE€0/IOMMYECKUX U UHKEHEPHO-
reo/IorMyecknx NPoLEeccoB U NpeaHasHavYeH gNsa NPUMEHEHUA LPUANYECKUMU U GU3UYECKMMUN TNLAMM,
MONYYUBLIMMW B YCTAHOBNEHHOM MNOPALKE JMULEH3UKO Ha WMX MPOU3BOACTBO U OCYLLECTBAAIOLUMMU
OEeATeNbHOCTb B 006/1aCTU UHMKEHEPHbIX U3bICKAHWI [N CTPOUTENBbCTBA Ha Tepputopumn Poccuiickon
depepauuu.

2. HOPMATWBHbIE CCbIJIKA

B Hactoswem Csoae npasun (4acTb Il) Hapsgy co cCblnKamMm Ha HOPMAaTUBHbIE [AOKYMEHTHI,
yKasaHHbimn B CM 11-105-97 (vacTb 1), AONOAHUTENbHO WCMNONb30BaHbl CCbIIKM Ha caeaylouime
HOPMATUBHbIE AOKYMEHTbI:

CMN 11-103-97 "UHKeHepHO-TNAPOMETEOPONOTUYECKME N3bICKAHUA A1a CTpouTenbCTBa' .

CM 11-104-97. "NHxeHepHO-reoae3nYeckme U3biCKaHMA Ana cTpomTenbcTea'.

CHwuM 3.07.01-85 "TuapoTexHUYecKkne CoopyKeHus peyHble".

CH 518-79 "WHCTPYKUMA MO NPOEKTUPOBAHUIO U CTPOUTENLCTBY MPOTUBOCENEBLIX 3aLUTHbLIX
coopyKeHui". M.: Ctponnsgar, 1981.

3. OCHOBHBbIE MOHATMA N ONPEAENEHNA

MpyY MHXEHepPHO-Te0IOTMYECKMX U3bICKAHUAX CAe4yeT UCNO/b30BaTh TEPMUHbLI U onpegeneHus B
cooTBeTcTBUM C MpunoxeHmem A <*>,

<*>3pecb 1 ganee B TEKCTE NPU CCbIJIKAaX Ha NYHKTbI, pa3aebl, TabauLbl U NPUIOKEHUA UMEeTCA B
BMAY HacToAwmi Ceoa npasu.

4. UHKEHEPHO-TEO/1OTMYECKUE U3bICKAHUA
B PAMOHAX PA3BMTMA CK/IOHOBbIX NMPOLIECCOB



4.1. Obwwme NoNoKeHUs

4.1.1. K Haubonee pacnpocTpaHeHHbIM OMAaCHbIM CK/JOHOBbIM MpoLeccam cneayeT OTHOCWUTb
ononsHu, obBanbl, ocbinu, NpeacTaBaAsloWmMe cObOM CMeLLeHMe MacC FOPHbIX MOPOA Ha CKNOHE NoA
Aencrtemem cobCcTBEHHOro Beca M Pas/INYHbIX BO3AEUCTBUMN (rMapoAMHamMMYecKkoro, BUBpaLMOHHOrO,
cercmunyeckoro u ap.).

Mog, 0NON3HAMM NOHMMAETCS ABUXKEHUE (CKONbKEHWE, BASKONAACTUYECKOE TeYEeHMEe) Mmacc Nopos,
Ha CKNOHe, npoucxoasillee 6e3 NOTepu KOHTAKTa MeKAy CMeLLaloleinca maccoi M MoAcTUIaoLWMM
HenoABWMKHbIM MaccuBom. CneayeT BbIAENATb OMOM3HUM COBPEMEHHbIE W ApPeBHUE (OTKPbITbIE,
norpebeHHbIEe).

Moa obBanamu M ocbiNAMM NOHUMaeTcA obpylieHMe (ONpPoKMUAbIBaHUE, NadeHne, KauyeHne) macc
rOpHbIX NOPOA, Ha CKJAOHE (B BMAE KPYMHbIX U MENKUX Mblb - 06Banbl; WebHA M ApecBbl - OCbiNK) B
pesysbTaTe UX OTPbIBa OT KOPEHHOro MaccuBea.

4.1.2. K ononsHeonacHbIM M 006Basio-, OCbINEONACHbIM C/ieAyeT OTHOCUTb CK/IOHbI, Ha KOTOPbIX
NpouncxoaAT UAN paHee NPOUCXOANAN ONOJ3HEBbIE N 06BaIbHO-OCbINHbIE NPOLLECChHI.

K noteHumanbHO onosi3HeonacHbiM UM 06Bano-, ocbineonacHbIM c/ieflyeT OTHOCUTb CK/OHbI, Ha
KOTOPbIX BO3MOXHO pa3BUTME YKa3aHHbIX NPOLECCOB NPU NPOrHO3MPyeMOM BO3AENCTBUN NPUPOAHbIX U
(nnn) TexHoreHHbIX GaKTOPOB.

4.1.3. OnA OUEHKN YCTOMYMBOCTM CKIOHA WHMKEHEPHO-TeoNorMYEeCcKMe W3bICKaHMA cnepnyet
NPoBOANTb, KaK NPaBW/IO, Ha BCEM NAOLLAAM ONAacHOro (MOTeHUMaAbHO ONACHOT0) CKA0OHA U NpUeratoLmnx
K ero BepxHeli bpoBKe 1 NnogoLuBe 30H (40 Npeanonaraemoit rpaHuLbl YCTOMUYMBOM YacTU CKAOHA), a Ann
6eperoBbIX CKIOHOB - C 06A3aTe/IbHbIM OXBAaTOM WX MOABOAHbLIX YacTei, B TOM YMCae B CAyyasx, Koraa
TEPPUTOPUA MPOEKTUPYEMOTrO 06bEKTA 3aHMMAET TOJIbKO YaCTb CK/OHa.

lpaHMUbl o0bcneayemon TeppUTOPUM HeobxoaMmo onpegensTb C YYETOM OXMAAEMOro
HEeraTMBHOrO TEXHOIEHHOro BO3AENCTBMA (MPU XO3AMCTBEHHOM OCBOEHMM MJIOWAAKM MPOEKTUPYEMOTO
CTPOUTENbCTBA M MpPUJIEratoLLel TEpPUTOPMU) U Pa3BUTMUA OMOA3HE- U 06Bas006pPa3YIOLLMX NPOLLECCOB
(bokoBOW 1 gOHHOI 3p03MK, abpa3unm, BbIBETPUBAHUA U 4p.)

4.1.4. TMpun n3bICKAHUAX Ha ONOA3HEe- U 0b6BasIOONACHbIX CK/IOHAaX HeobxoAMMOo yCcTaHaB/IMBaTbL B
COOTBETCTBUM € Tabn. 4.1 TUNbl M NOATUMNbI CKAOHOBbLIX MPOLLECCOB MO MEXaHW3My CMELLEHMA Nopoa,
YCNOBUA UX BO3HUKHOBEHUS W XapaKTep MPOABAEHMA, a TaKXKe BblABAATb B3aMMOCBA3b OMNOM3HEBbIX
aedopmaumii ¢ penbedom, TreosOrMYECKMM  CTPOEHUEM, BO3AEWCTBMEM MNOA3EMHbIX  BOZ,
reo/IorMYeCKUMN U UHKEHEPHO-TeONIOTMYEeCKMMM npoueccamn (3po3usa, abpasus, BbiBETPMBaHUE,
noATonJIeHMEe, OCylleHUe U Ap.), a TaKXe C pe3ynbTaTaMn XO3AUCTBEHHOWN AesTenbHOCTM (noapesKa,
NPUrpy3sKa CKNOHOB, U3MEHEHWE YPOBHA MOA3EMHbIX BOA, YHUUTOXKEHME [PeBEeCHON PacTUTENbHOCTH,
AWHAMMUYECKUe HarpysKku 1 T.n.).

Tabnnua 4.1
Twyner [TogTunel |XapakTepuUCcTUKa XapakTep
OIlaCHEIX opon IPOSBJIEHUS
CKJIOHOBEIX OCHOBHOT'O
IpoLEeCCOB nebopmupye-—
(rmo MOT'O TOPU30OHTA
MexXaHu3- (ogr)
My CMelleHUS
nopoxn)
OnoJssHu VHCcekBeHT |I'mmHUCTEE (pexe BE-|OTPBIB M CMeEleHMEe
coeura - BeTpeJIEE BJIOKOB MHOPOXL IO
(CKOJIbXEeHMSA |HBle (Ccpe-— [oJiyCcKallbHbIEe BOTHYTOM
) 3anmue ) M CKaJIbHHE) IIOPONH, |KPUBOJIM—
MaCCHUBHEBIE UV |HEVHOM
cJomuc— IOBEPXHOCTU
TEIE, C [OJIOTMM MJIM |[C  OOHOBPEMEHHBM
OOpaTHEIM IIaleHUIO 17974




CKJIOHa 3aJieraHueM
CJIOEB

3alpoKMOIBaHMEM

KoucekreeH |l[lpocyion IJIMHMCTEIX CMelleHrEe MaccuBa
- MIJIQCTUUYHEIX TPYHTOB|MIM OJIOKOB IIOPON
THEIE B 10 IIOBEPXHOCTAM
(coc—- ToJlle OoJiee MNPOUHBIX|OCJabJieHNs
KaJjib3HBAal |TPYHTOB
- IIOBEPXHOCTHA
mye) ocnabjenusa,
HaKJIOHEeH-—
HEIE B CTOPOHY
rnaneHus
CKJIOHAa
OnoJsi3HU - I'muuucTeIe, nOpeuMmy- |BeimaBimBaHMe
BHIIABJIMBAHU MEeCTBEHHO TPYyH—
g I1JIaCTUYHEIE Ta iZickvie)i
IO OOUBEHI
NPUOPOBOYHOTO
yCTyIla CKJIOHa U
ero cMeleHue
COB-—
MECTHO C paHee
obpaszoBaBUMMHUCS
Ha CKJIOHE
OIIOJI3HE~
BBIMU
HaKOIJIEHUAMU
OnoJsi3HMU Onomnsuu— |I'mmHMCTHE, BaszkonjgacTmuyecko
BS3KOIJIAC— [[IOTOKMU MaJIOyIJIOT — e
TUYEeCKUE CIJIBIBEL HEeHHEBIE TeuyeHre MaCChL
(onyelBMHEL |cnabommTmdm— TPyHTAa: 1o
) LMPOBAaHHEE, JIOXOM—
njacTuy-— HaM - OIIOJIBHM—
HEIE IOTOKM,
BEITSAHY TOM
IO OCHM OIIOJI3aHUA
bopMEL B mIJlaHEe; Ha
YBJIaXXHEHHBIX
KPY TBIX
ycTynax -
CTIJIBIBHL;
B Ipenejlax SBOHH
CEeB30HHOTO
npoMep-—
3aHUA npu
oTTamBa-
HUM — OIIJIBIBUHEL
OnoJsi3Hm; CyddosmoH |BomoHaCHIIEHHEE OTpEIB
rMopoOMHa- |- Iec4YaHee OIOJI3BHEBOTO
MMYeCKOI'O HEBIE TJIMMHVCThEIE TeJla i
pazpyueHusa |(ImoponuHa |ObJIeBaTHE I'PYHTEH obpylueHme
- cybddo3MOHHOM
MUUYECKOTO HM/IIM
BRIIIOPA C NOCJenyouyM
pacTekaHMeM
cMec—
TUBUIEVCSHA
BOIOHACHI—
MEHHOM MaCCH
OnoJszsHM Hemcericmo |CnaBoyIJIOTHEHHEE PaszxmxeHre IIpU




BHE3AaIHOI'O |- TJIMHUC THIE OVHAMUYECKOM
Pa3XmxeHMs |[TeHHOTO recyaHsle BOBIEVICTBUU
Pa3XMXeHM |BOIOHACHIEHHEIE (Tex-
a TPYHTH, HOT'€HHOM
CeMicMOT'eH |noaBepXeHHEE coTpdace-
- OEICTPOMY HUM WIIN
HOT'O pasynpodHe-— ceyicMmyec—
Pa3XMXeHU |HMO IPpU|KMX TOJUKax) U
a OMHaAMUYECKUX OBICTPOE BA3KOE
BO3IEMCTBUSAX TeueHue
Pa3XMKeH—
HOT'O TpPyHTa IO
YKJIOHY peJsibeda
O6BaJEl ” - CkaJibHEE, OTPEIB OT KPYTHIX
BEIB aJIBL IOJIyCKaJlb— YCTYIIOB
HEIE U TJIMHUCTHE (oTxOCOB)
TBEepObLle KPYIIHEX OJIOKOB
TPEUMHOBATEE (oBBamel) wuIm
IOPOIEL OTIEJIbHEIX TJIEIO
TPyHTa (BBEIBAJIBL)
c
IO CJIe OyIOomMM
OrICT -
PEIM CMeleHMEM
(cBODOOOHEIM
nageHm—
eM UIM KadeHMeM)
Oceinm - CkaJibHBlE n|OTpEB oT
MIOJIyCKaJlb— oODHaXeH—
HbBle BEIBETpPEJIHE, HOV INOBEPXHOCTHU
[IeCUaHEe UM TBepIble |ycTyla (oTxoca)
TJIMHUCTEIE [1OPOIEL 128
CKaTeIBaHME K €ero
OCHOBAHUIO MEJIKUX
OOJIOMKOB IIOPOIEL

MpumeyaHne. BO3MOMHbI NPOMEXYTOUHbIE TUMbl OMACHbIX CKAOHOBbLIX MPOLLECCOB, a TaKXe
Hasn4ymne CnoxHoro (KOMGMHMPOBaHHOFO) MeEeXaHN3Ma nx NpoABAEHNA.

MpW N3bICKaHMAX Ha NOTEHLMANbHO OMO/I3HEBbIX CKOHAX TUMbl OMON3HEeN caeayeT yCcTaHaBANBaTb
no aHasormm (NO WMHXXEHEepPHO-reo/IorMYEecKMM YCN0BUAM), C YYETOM MPOrHO3MPYEMbIX BO34ENCTBUIA
(NprpOAHbBIX N TEXHOFEHHbIX).

4.1.5. BbinoNHEHNE MHMKEHEPHO-Teode3MYECKUX U UHIKEHEPHO-TUAPOMETEOPOIOTMYECKUX paboT
MPU BbIMOJHEHUN KOMMJIEKCHbIX MHMKEHEPHbIX W3bICKAHMN A/ CTPOUTEeNbCTBA B palioHax
pacnpoCcTpaHEeHUA CKAOHOBLIX MPOLECCOB cneayeTt ocywecTsaatb cornacHo CIM 11-103-97 m CN 11-104-
97.

4.2. CocTaB UHXEHEPHO-TE0/IOMMYECKUX U3bICKAHUI.
[JononHuTenbHble TEXHUYECKME TpeboBaHMA

4.2.1. lporpamma MHXXEHEepPHO-reo/I0rMYECKMX WM3bICKAHUI B paloOHax pPa3BUTUS CKIOHOBBIX
NPOLECCOB A0/IKHa coaepKaTb AONONHUTENbHO K TpeboBaHuam CIM 11-105-97 (yacThb |):

npeasapuTenbHbie npeactaBneHns (Mam pabouylo runotesy) 06 MHMKEHEPHO-TeosIorMYecknx
YCNOBUAX CK/AOHA, €ro reo/IorM4yeckom BO3pacTe, reHesuce U UCTopun GopMMPOBAHMA, MNPUUMHAX
BO3HMKHOBEHMA OMAaCHbIX CK/JOHOBbIX MPOLECCOB, WX TUNAx, MNOATMNAX, MacWTabHOCTM W cTaamsx
pa3BUTUA;

cBefieHnA 06 M3BECTHbIX B UCCIeAyeMOM PaloHe NPosiBAEHUAX CKNOHOBbIX MPOLLECCOB M CBSA3AHHbIX



C HUMK aedopMaumsaX COOPYKEHWUIN, MOBPEKAEHUAX WHMKEHEPHbIX KOMMYHUKAUWMK, HapyleHuaxX
(nepepbiBax) B paboTe TPaHCNOPTHbIX CETEN;

CBEAEHMA O paHee BbIMOSHEHHbIX MEPOMNPUATUAX MHMKEHEPHON 3aWMTbl CKAOHA U COCTOAHWUM
MMEIOLLMXCA 3aLUMTHBIX COOPYHKEHWUN.

Mporpamma W3bICKaHWUMA MNOANEXKMUT YTOUYHEHMIO B npouecce paboT, B TOM uyucne nocne
PEKOFHOCLMPOBOYHOrO ob6cnenoBaHnA M B Cayvyae UM3MeHeHua paboyeilt rmnotesbl 06 ycnoBusax
obpasoBaHUs ononsHen n obeanos.

CocTaB 1 06beMbI U3bICKATENBCKUX PAabOT cnesyeT onpeaensaTb B NporpaMme U3bICKaHUM C y4eTom
ctagmm (dasbl) pasBUTUA U MacWTabHOCTM MPOSBNEHUA CKIOHOBOrO Mpolecca (B COOTBETCTBUM C
Tabanuamu 4.2 n 4.3) ¢ LeNblo yCTaHOBNEHUSA:

Xapaktepa gedopmauuii NOBEPXHOCTU 3EM/IN, WHMKEHEPHO-TEO/IOTMYECKMX TUMOB CKIOHOBbIX
NPOLECcCcOB, Pa3BUTLIX B palioHe, BpemeHu (BO3pacTa) M MPUYMH UX BO3HWKHOBEHUS, cTaguun (¢asbl)
pa3BUTUA, XapaKTepa Aedpopmaumii B MMEIOWMUXCA Ha CKIOHE 3J4aHUAX U COOPYNKEHMUAX, COCTOAHUSA
COOPYXKEHUN NHKEHEePHOM 3aWmnTbl U 3PPEKTUBHOCTU UX PaboThbl;

NPWUYPOYEHHOCTU CKNIOHOBbLIX MPOLLECCOB K OMNpeaesieHHbIM TFeoN0rMYyeckum o0b6pa3oBaHMAM,
TEKTOHWYECKUM CTPYKTYpamM M reomopdoiorMyeckum sfiemeHTam;

BAUAHUA  TUOPOTEO0NOINMYECKUX, TUAPONOTUYECKUX WU
BO3HWUKHOBEHWE CK/IOHOBbIX NMPOLLECCOB;

BAUAHUA penbeda, KPYTU3HbI U SKCMO3ULMKU CKNOHA Ha NPOABAEHMA ONO3HEN U 06BanoB.;

PO/IY XO3ANCTBEHHOMN AEATENbHOCTU B aKTUBM3ALMMN CKIOHOBbIX NPOLLECCOB;

HanUuMA [PYyrux BUAOB COBPEMEHHbLIX 3K30TEHHbIX Fe0N0MMYECKMX MPOLLECCOB (BbIBETPMBaHME,
3po3us, abpasua u T.M.) U onpeseneHnsa CTENEHN UX BAUSAHMA Ha YCTOMYMBOCTb CKAOHOB U, B YaCTHOCTH,
Ha BO3HWMKHOBEHWE U Pa3BUTME Ha HUX OMO3HEN, OCbinei 1 06BaN0B PasHbIX TUMOB.

METEOPO/IOTMYECKUX  YCNOBUIA  Ha

Tabnuua 4.2
Cragumu XapakKTepHEEe Bamaumn MeTonsl
(bazer) IPU3HAKU MCCJIeJOBAaHM |MCClIegoBaHusa
CKJIOHOBO cranun (daz) |s
- OIIOJIBHEBOTO
To npoLecca
npolecca
[logroro- |lloBHIIEHUE YcraHoBJIeHM [COOP OaHHBIX I10
BUTEJIbHEL |HAIPSXEeHUN e obbeKTaM—aHaJjoraM.
1% IpU 2PO3MOHHOM BO3MOXHOCTHU |/I3MepeHHUe
nepunon (aOpa3MOHHOM) MM |NPOABJIEHUA |HANPSAXeHUN
TEXHOT'€HHOM OIIOJIBHEBOTO |B MacCCuUBe n
BOBIEN— npoluecca, IIOPOBOTO
CTBMM Ha CKJIOH. baxTOpPOB OaBJIEHUS .
YBemueHne ero Onpeneine-—
BJIQXHOC— AKTUBU3ALUUM |HUE CBOMCTB
T, BBIBETPMBAHUE. TPYHTOB.
YMeHbIIeHe HabmoneHusa 3a
IIPOYHOCTHU YPOBHEM I[IOI3EMHEIX
TPyHTa BOI (VIIB) u
Hamnopa-
MM . PacueTHHE
METOObL
HauanbHE |OOpa3oBaHue TpeuwuH|OnpenesieHne (MI3MepeHme TpEWMH.
178 pacTAXeHNA . MacuTaboB CrauroHapHEe
nepuon OKOHTY - HauMHaWeIo [Feone3nuecKue
IposaBJIe— |pMBaHME TpelMHaMMU |- HaOJOIOeHS 3a
HUA Tesa OIIOJIBHA. [C4 penepamm
Hauaiso npolecca, (moBepxHOC—
ocenmaHusa OIlEPAaTUBHEIN | THEIMU u
I[IOBEPXHOCTMU IPOTHO3 TJIyOMHHBEIMA) ,
Cc obpaszoBaHMEM BpEeMEeHU YIIB. PacueTHEHE



3allalVHHL, OCHOBHOTI'O MeTOObL
IOSABJIEHME CMelleHU

BaJjla BHIIMPAHUSA B

OCHOBAHUM CKJIOHAa

OcHoBHOe [OTuUNieHEeHME OnepaTmBHEM |[OnpenejyieHe

CMelleHMEe |ONoJI3He— IPOTHO3 n3MeHe—

OIIOJIBHA |BEIX TeJl M OCHOBHOE|HDaJjibHeNWeI o |[HuM bopmMer
X cMelmeHure (o CMeUleHU I IIOBEPXHOC—
BeJnumHe) . Perpec-— ™ CKJIOHA,
CUBHOE NI BEKTOPOB
nporpec- M CKOPpOCTeM cMele-
CUBHOE Pa3BUTHUE. HUS, MOWHOCTH
[IpoaBieHNE OIIOJI3—

Pa3sJIMYHEIX HA TIIO I‘J'IyGI/IHHbIM
bopM M ckopocTemn pernepaMm, TpPelMHHAaNS
OBWXEHMS YacTen OIIOJI3HEBAS CHEMKA.
OIIOJIBHEBEIX TeJl PacueTHEE MeTOIEH

Bpemenna |HemsmeHHOCTBH QOpMEI|OLIEHKA CrauroHapHEle

q CKJIOHa. OTCyTCTBHUE|BO3SMOXHOCTH |HAOJIIO—

CcTabuar— |NOSABJIEHUS CBEXUX IIOBTOPHOM OeHusd 3a pelnepamu

3aumsa TPEWMH PaCTIXEHUA. |aKTUBUB3ALUM |K
[losaBJjieHUE npouecca u |YIIB, HamopaMmu,
pPacTUTeJIb— OaJIbHENIIET O [IepruognudecKue
HOCTU n ee|cMmemeHa obcyenoBaHusa C
HOpMaJlb— BBIIIOJIHEHMEM
HOe pas3BUTHUE oTHesb-—

HBEIX BMIOB paboT B
LeJyigax KOHTPOJIA
crabunmsauumn
CKJIOHAa

[loBTOpPHHE [OnojsisHmM nocienyo- |OnpenesieHue |OnpeneseHne

e oYX T'eHepaluum. CTelneHun U3MeHe—

cMelleHMsa |XapaKTepHble Npu3- [OnoJji3HeoIac |HuM bopmer
Haky, IpuUcCylme - IIOBEPXHOC—
IpeIuOyllM CTaOuaM|HOCTU U ™ CKJIOHA "

AKTMBHOCTU oTneJib—
CMEIeHMY B |HBEIX eT'0 uyacTeu,
OTOEJIbHEIX HaOoOeHa 3a
JacTax CMEeUeHU MU n
CKJIOHA obpaszo-
BaHMEM OJIOKOB IIO
TJIyOMHHEIM pernepaM,
TpeWVMHHAa g
OIIOJI3HEBRAd
CBEMKA

Inurene— [3apacTaHue ckjioHa |KoHTpoib [lepuonnueckue

Hasa CcTa- |opeBecHoOM cCoCTOSHUSA obcyienoBaHMUA

OunmsauM |pacTUTelb— CKJIOHA

a HOCTEBIO.

[locTeneHHOE
CTJlaXyBaHMe
TUIMUHO—
T'O OIIOJI3HEBOTO
penbeda
MacmTabHOCTh CKJIOHOBHIX |[OBBEMEl OINIOJI3HEM U O0OBAJIOB,

IpOLEeCCOB

M3

Tabnnua 4.3



Hebombuasa TeICAYM

CpenHasa IecaTKu TBCHAY

Bosnruwasa COTHM THICAY

OueHb OoJblas MUIIIIMOHEL

Upes3BBUaMHO OoJbliasg IJecaTky MMJIJIMOHOB M OoJiee

Mpy 3TOM COCTaB M MeToAbl MCCNeA0BaHUIA HA MOTEHLMANbHO OMOJI3HEBOM W HA OMNON3HEBOW
TeppuTopuax B ¢ase BpPeMeHHOM cTabuamsaummn cnepyetr MNpUHMMaTL B OONbLIMHCTBE CAy4Yaes
OZMHAKOBbIMMU.

4.2.2. C6op v 06paboTKa MaTepranoB U3bICKAHUIN U UCCNea0BaHMIA NPOLWbIX NeT 06 MHKEHEpPHO-
reoNorMUYeCcKUX N TMOPOreoNOTMYECKUX YCAOBUAX UCCAeQyeMON U NpuUeratoLLelit TeppuTopun cnepyet
npoBoauTh B cooTBeTcTBMM c N. 4.2.1.

Cnepyet TaKXKe npou3BoauTb CcHOp M aHa/AM3  a3POKOCMOMATEPMAZoB UM MaTepuanos
TOonorpaduUecknx CbeMOK pPasHbIX NeT (417 XapaKTEPUCTUKM M3MeHeHWI penbeda OMNON3HEBOU WU
06BaIbHOM 30HbI 33 NPeALecTBYOWMIA U3bICKAHUAM Nepuos, BpeMeHn) U pesynbTaToB CTaluMOHAPHbIX
HabloAeHNI 3@ CKIOHOBLIMKW MPOLLECCAMM.

B pesynbrate aHanm3a M 06pabOTKM COOpPAHHbLIX MATEPUAsNIOB M AaHHbIX pPeKoMeHZyeTcA
onpeaensTb KOJIMYECTBEHHbIE MOKA3aTe/In CTeneHn PasBUTMA CKAOHOBbLIX MPOLLECCOB Ha Uccaesyemon
TeppuTopun (KoadpdPUUMEHTbI MOPA’KEHHOCTU, aKTMBHOCTM pPasBUTMA W ApP.) M COCTaBAATb KapThbl
pacnpocTpaHeHMsa 3TUX MPOLLeCccoB, a TaKXe paspabatbiBaTb pabouylo runotesy o6 yciaoBUAX
dbopMmnpoBaHMA 0Mnosi3He- M 06BaIOONACHbIX CKJIOHOB, NPUYMHAX BOSHUKHOBEHUSA CKIOHOBbIX MPOLECCOB
M UX TUNAX.

4.2.3. JewndprpoBaHmMe aspo- 1 KOCMOMATEPUANIOB, NOJIYYEHHbIX B pe3y/ibTaTe Pa3sHOBPEMEHHbIX
CbEMOK, C/leayeT NPOM3BOANUTD A1 YCTAaHOBNEHUS:

HaNMYMA W PaAcNpPOCTPAHEHMA CKAOHOBBLIX MPOLLECCOB, WX FPaHWLbl; TUMNOB, BMAOB, Gopmbl U
MacwTabHOCTM  NpOoABNEHUA; MNPUYPOYEHHOCTM K  onpegeneHHbim  dopmam  penbeda U
reomopdoNorMyeckum snemeHTam;

NpMBAUKEHHON OLEHKM BO3pacTa CK/JAOHOBbIX Aedopmaumit (no reomopdosiornyeckum u
reoboTaHNYECKMM NPU3HaKaMm);

ctagun (dasbl) pasBUTMA CKNOHOBbIX NPOLLECCOB;

baKTOpOB BO3AENCTBMA HA CKJIOHOBbLIE NPOLECChI;

WHTEHCMBHOCTM U XapaKTepa TEXHOFEeHHOMN HarpysKku;

Hannuma gebopmaumili NOBEPXHOCTM 3eMAN, OTAE/bHbIX 343aHUIA U COOPYKEHUI;

Pa3BUTMA CKIOHOBbIX 3PO3MOHHbIX U aBPA3MOHHbLIX NPOLLECCOB BO BPEMEHU M B NMPOCTPAHCTBE Ha
OCHOBE COMNOCTaB/IEHUA CHUMKOB M KapT PasHbIX SIET CbEMKM.

Mpn pewndpupoBaHMM aspoKOCMOMATEPMANOB HEOBXOAMMO MNPOU3BOAWUTbL MOUCK TUMUYHbBIX
NPOABNAEHUIA CKJAOHOBbLIX MPOLLECCOB (aHanoros) B Mccneayemom palioHe, B TOM 4YUCAE C Y4eTom
X03IMCTBEHHOrO OCBOEHMA TEPPUTOPUN U cTaaumn (Ppa3bl) pa3BnTUA ONOA3HEN.

MpaBWAbHOCTb NPOU3BEAEHHOrO BbiOOpPa aHa/NOroB HEOBXOAMMO YTOYHATL MPU MOCAEAYHOLLMX
MapLUPYTHbIX Hab o AEHUSAX.

4.2.4. MapuwpyTHble HabnogeHns B MNpoOLECcCe PEKOrHOCUMpPoBOYHOro o0bcnenoBaHns WU
OMNON3HEBOW CbEMKM cCneayeT NPOBOAMTb Ha TEepPpPUTOPUM BCEro WCCAeAyemoro OMon3He- U
0bBanooNacHoOro ckAoHa (CK/AOHOB) M npuaeralowmx 30H. lMNpu HeobxoaMMOCTU 3TU HabaoaeHUs
NpoBoOAATCA 3a NpeAenaMm NAOLWAAKM (NOAOChI TPacchl) NPOEKTUPYEMOro cTpouTenbctsa (n. 4.1.3).

B 3agavy mapLlupyTHbIX HabaoAeHUN AoNOAHUTENbHO K N. 5.5 CM 11-105-97 (yacTb |) BXoAMUT:

OonucaHMe W OLEHKAa COCTOSHWMA MOBEPXHOCTM CKAOHA WM ero XapaKTepHbIX 0cobeHHOCTel Ha
OTAENbHbIX ONON3HEBbIX, OCbINHbIX U 06Ba/IbHbIX Y4aCTKAX;

BbIAB/IEHNE BU3Ya/ibHbIX MPOABJEHUI OMOM3HEBbIX, OCbIMHbLIX W 0OBaNbHbIX MNPOLECCOB HA
NMOBEPXHOCTMU CK/IOHA;

BblIB/IEHWE NPOSBAEHWNIN CBEXKEN 3PO3MOHHON AN abPa3MOHHOMN NOACEYKM CKNOHOB;

YCTaHOBNEHWE TMPOCTPAHCTBEHHbIX 3aKOHOMEPHOCTEN OMoA3HEBbIX AedOpPMauunii Ha CKAOHe



(rpaHuL, y4acTKOB aKTUBHbIX OMO/I3HENM, ONOA3HEN BTOPOro nopsaaka u ap.);

YCTaHOBNEHWE  XapaKTepa XO3AWCTBEHHOIO  WCMO/Ib30BAaHWUA  TEPPUTOPUM,  TEXHOTEHHbIX
BO34elCTBMIA, Npeobpa3oBaHUit penbeda, NOYB N PACTUTENbHOCTH;

obcnepoBaHue umetowmxca aedopmaumii 303aHUA U COOPYKEHUM WM OLEHKA COCTOAHUA WU
30 PEKTUBHOCTU COOPYHKEHUN UHKEHEPHOM 3aLUUTDI;

NMOWCKM aHaNI0roB ONoA3HeN 1 06BasoB Ha NpUAEraloLLEN TEPPUTOPUN C BbIABAEHUEM UX MPUYUH.

Mpu o06cnepoBaHUM  OMON3HEN CAeAyeT YCTaHaBAMBATb pPa3Mepbl  OMOA3HA, aMMNAUTyay
ONON3HEBOr0 CMELLEHWA, BWUAbl OMOJI3HEBLIX TPEWMH Ha MOBEPXHOCTU CKAOHA, B COOTBETCTBUM C
MpunoxeHnem b (npn onucaHnmn ononsHe) n NMpunoxkeHmem B (Npu onMcaHMM ONON3HEBBIX TPELLMH).

Mpwn 0b6cneoBaHMM COCTOSIHMA CKANbHbIX CKIOHOB (OTKOCOB) CieAyeT yCTaHaBAMBaTb caeaytowme
Mmopdonornyeckme u MopPomMeTpUYecKme XapaKTePUCTUKMU:

BbICOTa, KPYTM3Ha, GOpPMa NOBEPXHOCTU CKIOHA;

pacy/ieHeHHOCTb MaccuBa NOPOL Ha OTAe/IbHble 6/10KU, HaIMYMe Ce0B NPOLL/IbIX BbIBAaOB B BUAE
OTAE/IbHbIX [/1bI6 U UX CKOMAEHWIA;

XapaKTep 1 OpUEHTaLMA NOBEPXHOCTEN OTY/IeHeHNs 06Banos.;

HaAn4yMe W TUMbl OCbINEN, XapaKTep WM Yro/l Hak/JOHa MOBEPXHOCTM OCbIMW, COCTAB U pasmepbl
ob6/10MOYHOro maTepunana;

NooXKeHWe B NiaHe NoAoLIBbl CKa/lbHOrO CKAOHa (oTKoca);

CTeneHb BbIBETPENOCTM NOPOA, CKJAOHa (OTKOCa), XapaKTep TPewMHOBATOCTM MOpPOA, CpeaHee
KOZIMYECTBO TPELMH Ha OAUH NOTOHHbIA METP, WUPUHA M TYyOUHA UX PACKPbITUA, HasinuMe, CoCTaB M
COCTOsIHME 3aMONHUTENA TPELWMH, HAaNpaBAeHWE 1 YION NAAEHNA TPELLUH;

WHTEHCMBHOCTb 06Bas1006pa3oBaHMA U OCbINAHUA, 06beMbl ONON3HEBBIX OCbIMHbLIX U 06BANbHbIX
Ten;

COCTOSIHME NOBEPXHOCTU 0BNIOMKOB;

Hann4yme APEBECHON N KYCTaPHUKOBOM PacTUTENbHOCTMU.

Cxema onuncaHua o68anoB 1 ocbinel npuseaeHa B MpunoxkeHum I.

Mpy MaplpyTHbIX HabAOAEHUAX CleayeT BbIABAATbL BCE M3MEHEHUA B MPOSABAEHUMU OMON3HEW,
ocbinen u 068anoBs, NpouclueLne 3a Nepuos Co BpeMeHM NPoBeAEHMA NPeLLLECTBYOLLNX U3bICKAHWA.

B npouecce mapLupyTHbIX HabatogeHUn cnegyetT HaMeyYaTb MeCTa PpasMeLLeHUs FOPHbIX BbIPabOoToK,
NYHKTbI (CTBOPbI) NPOBEAEHMA APYIUX BUOOB PaboT, B TOM uyucie reopuUsnMYecknx ucciefoBaHUin u
CTauMOHapHbIX HabogeHnN.

4.2.5. NpoxoaKy ropHbix BbIpaboOTOK c/ieayeT ocywecTsnAaTb B cootBeTcTBum ¢ CM 11-105-97 (4yacTb
).

Bbibop BMAa, cnocoboB, KOHCTPYKUUM WU TEXHOJIOTUIA MPOXOAKM OypoBbIX CKBaXWH creayet
yCTaHaBAMBaTb, UCXO4A U3 HEOBXoAMMOCTU obecrneyeHns MAKCMMAJIbHOTO BbIXOAA KepHa, a TaKKe C
YYETOM BbINOJSIHEHUA NPU HEOBXO4MMOCTM, B TEX KE CKBa)KMHAX, MOJEBbIX OMbITHbIX pPaboT wu
reopmsnyecKknx nccaenqoBaHuni.

Mpy NPOXoAKe CKBAXKUH PEKOMEHAYETCA MPUMEHATb KOJIOHKOBBIM CNocob bypeHUs B KOPEHHbIX
CKa/IbHbIX MOPOAAX C MPOMbIBKOM BOAOM, @ B I/IMHUCTbIX TPYHTAX - "BCYXYI0" YKOPOUYEHHbIMW peiicammn Ao
0,5 M MK yaapHO-KaHaTHbIM cnocob bypeHusa KonbLesbiM 3aboem.

Mpu onucaHMM KepHa ocoboe BHUMaHUeE cneayeT yAensTb XapaKTePUCTUKE CIOUCTOCTU U HAK/IOHY
NPOCNOEB W JINH3, BbIABAEHWUIO 30H APOBAEHUA U CMATUA, O0CNabAEHHbIX 30H, MOBEPXHOCTEN (3epKan)
cKONbXKeHuA. Mpu OBHapYKEHUM 3epKas CKOJIbKEHUS PEKOMeHAYeTCcA YCTaHaBAMBaTb WX 4acToTy,
OPMEHTUPOBKY W YrON HAK/AOHA, HAa/M4Me U OPUEHTUPOBKY Ha HUX BOpPO3a, WTPUXOBKM W T.n. Ana
BblAENEHUA OCNabNEHHbIX 30H PEKOMEHAYeTCs MCNo/Ab30BaTb MOBEPXHOCTHOE MeHeTpaLMoHHOoe
onpoboBaHWe KepHa rPYHTOB MUKPOMNEHETPOMETPOM UAU APYTMMU NOLOOHBIMU YCTPOICTBAMM.

[na 6onee AOCTOBEPHOrO BbIABAEHUA YKa3aHHbIX XapaKTEpPUCTUK OypeHMe CKBaXKMH cneayet
OONOJHATL NPOXOAKON WypdoB U (MNK) AYAOK, B 0COBbIX CAydasax (Mpy NPOEKTUPOBAHUMN YHUKAIbHbIX U
CNIOMKHbIX 0OBEKTOB U creuuasbHOM 0H60CHOBAHMM B MpoOrpaMme WM3bICKaHWUIA) - NPOXOAKOM LUTONEH.
LWypodbl cnepyet TakkKe pasmeLtaTb Ha TPYAHOLOCTYNHbIX KPYTbIX Y4aCTKAX CK/IOHOB.

PasmelleHne M KONMYECTBO T[OPHbIX BbIPAabOTOK Ha wcciegyemol TeppuTopumn crneayet
YCTaHaB/AMBATb B 3aBMCMMOCTU OT C/IOXKHOCTU MHMKEHEPHO-TFe0/I0rMYecknx yCNoBUIN, TMNa M MmacwTaba
pa3BMTMA CKIOHOBbIX MPOLECCOB, CTEMNEHN M3YYEHHOCTM 3TUX YCIOBUM, 3Tana (CTaamun) NPOEKTUPOBaHUS.

[na nonyyeHus OMOPHbIX pPaspe3oB MepBooYepedHble TFopHble BbIPabOTKM peKkomMeHAayeTcs



pa3smeLLaTb Mo CTBOPaAM, NepeceKalowmm Ucciesyemyto TEPPUTOPUIO B HaMbonee xapaKTepHbIX MmecTax
(ononsHeBble genpeccun, oceBble MOAOCHI KPYMHbIX OMOA3HEN, MEKONON3HeBble rpebHU, Hanbonee
KPYMHble M TUNUYHbIE A paloHa apyrme dopmel penveda). B npegenax ctBopos BbIpaboTkM cnepyet
pacnonaraTb € 4actoToi, obecneuymBalowelh MNOCTPOEHUE MWHMKEHEPHO-FEONOMMYECKMX pPa3pe3oB ¢
[EeTaNbHOCTbIO, COOTBETCTBYIOLLEM  MACLTaby MHXEHEPHO-reosIorMYecKol CbeMKM  (KapTbl) W
NO3BO/IAOLLEN BbINOAHUTL PACYETbl YCTOMYMBOCTU CKIOHOB.

Ha ononsHeBOM CKNOHE OCHOBHYK 4acTb TOPHbIX BbIPabOTOK HeobxogMmo pacnonaratb Mo
NPOAO/IbHBIM CTBOPAM, NEPECEKAIOLLMM CKAOH OT ero 6poBKM A0 NOAOLBLI, NO IMHUN MaKCMMaNbHOTO
YKNOHA NOBEPXHOCTM CKNOHA, OCTajibHble BbIPabOTKM - MO CTBOPAM, NepeceKkatowmMm onon3HEBOE Te/0 U
Ha NPUJIEratoLLMX Yy4ACTKAX CKJI0HA, HE3AaTPOHYTbIX OMO3HAMMU, B TOM YMC/IE HA MEKOMO3HEBbIX FPEBHSX.
Mpu 60nbLINX pa3mepax OMNoI3HEN YacTb CTBOPOB C/ieAyeT OPUEHTUPOBATL NOMEPEK CKAOHA - B FOJIOBHOM,
cpegHelt U A3bIKOBOM 4YacTax ononsHsa. Mpu nccnegoBaHnn o6BanoB M OMNOA3HEN, BO3HUKAOLWMX HA
6opTax (beperax) BogoEMOB, CTBOPbI A0NKHbI ObITb MPOAO/KEHBI HA aKBATOPMIO.

YacTb ropHbIX BbIPpabOTOK cCneayeT NPOXOAUTb HA BCHO MOLWHOCTb OMOJI3HEBOrO Tena ¢
3arnybeHMEeM HUMKE N103Ka OMOJI3HA B HECMELLEHHbIE MOPOAbl HE MeHee YeM Ha 3 - 5 M C LLe/Iblo U3yyeHus
WX COCTaBa U COCTOSHMA.

OTpenbHble (OMopHbIE) ropHble BbIPAabOTKM MO OCKM OMOMI3HA PEKOMEHAYETCA MPOXOAUTb HUKe
NIoXKa OMoN3HA A0 NyBMHbI XapaKTepPHOro MapKMPYIOLLEro FOpM30HTa B KOPEHHbIX Mnopodax A
NPOBEPKU UX HECMELLLEHHOCTH, BbIABAEHMA U U3YYEHUA PA3/IUYHBIX 30H B Npodue BbIBETPMUBAHMA U T.M.

JINKBMAAUMOHHDBIA TaMMOHaX (FMHOM MAM LLEMEHTHBIM PacTBOPOM) MO OKOHYaHMU MPOXOAKU
CKBA)KMH M 3aBEPLUEHMM B HUX NPEAYCMOTPEHHbIX PaboT cneayeT OCYLLECTBAATb C MOWHTEPBAIbHOM
N30/1AUMEN BCKPbITbIX BOAOHOCHbLIX FOPU3OHTOB M CO34aHUEM NPUYCTLEBOIO FIMHUCTONO MU LLEMEHTHOTO
3aMKa ANA NpesoTBpaLLeHMA NonagaHusa Bo4 NOBEPXHOCTHOIO CTOKaA.

4.2.6. leodpusnyecKkmne nccnesoBaHmA cnefyeT OCyLLEeCTBAATL C LeNbio:

onpeaeneHna GaKTUUYECKMX U NOTEHLMANIbHO BO3MOMXKHbIX 30H OMOJI3HEBOTO CMELLEHUSA, KOTopbIe
MOryT ObITb NPUYypoOYeHbl, B YACTHOCTWU, K TFPYHTAM MAFKO- M TEKYYennacTUYHON KOHCUCTEHL MM
(Komnaekcom MeTOA0B 3/1EeKTPOpasBeAKM Mo cxeme BI3 U 371eKTponpodMAMpoBaHUA, a TaKKe
ceicmopasBesKku);

BblAENEHNA 30H PA3HOM CTENEHU BbIBETPENOCTU, NPUOBOPTOBOM TPELMHOBATOCTM U Pa3yNAOTHEHNUS;

onpegeneHns MoLLHOCTU OMNOJI3HEBbLIX MAacC FPYHTOB, OCbINel U 06BasIbHbIX OT/I0XKEHUN;

M3y4YeHMA BNIAKHOCTM TPYHTOB MO rnybuHe M BO BpemMeHW, OCOBEHHO MpU  U3YYEHUM
BA3KOMJACTUYECKMX OMon3Hen (MeTogamu TensonpoBOAHOCTM, AUINEKTPUYECKON NPOHULAEMOCTH,
3/1eKTPOCONPOTUBAEHUA N HEMTPOHHOTO KapoTarKa);

onpeaeneHnsa rpaHuy, o6BOAHEHHbIX 30H B FPYHTOBOM MacCMBE, M3MEHEHWI CBOWCTB TPYHTOB
B6/AM3N  30HbI CMelleHMA  (MeTodaMu  KapoTarka, Pe3UCTUBUMETPUM,  3apsXKEeHHOro  Tena,
MWKPOCENCMUYECKUMMN METOAAMM);

M3y4eHWa  AMHAMMKM  OMON3HEBbIX  CMeLLeHMli  (rpaBuMpasBefKa, HabawogeHus  3a
Nbe3031eKTPUYECKMMU AATYMKAMM, MOMELLEHHBIMWN B TENE OMOA3HA BOIM3N NOBEPXHOCTU CKOJIbKEHUS,
MEeTOZ, aKyCTUYECKON 3MUCCUN U PEXMMHbIE HAabNOAEHMA METOA0M ABYX COCTaBAAIOLMX);

onpeaeneHna N3MeHeHMU HanpPsaXeHHOro COCTOAHWUSA CKAOHA (3/1eKTPO- U CeiCMOpa3sBeaKa);

BbIABNIEHUS MECT YTEYKM BOAbl M3 MOA3EMHbIX KOMMYHUKauMi (MeTos ecTecTBEHHOro Mons u
TepmMmomeTpumn);

BbIAB/IEHUA HA CK/JOHE CTapbiX 3abpPOLIEHHbIX M AENCTBYIOWMUX APEHAXKeN, ceTer NoA3eMHbIX
KOMMYHUWKauMi 1 T.N. (reopagnonokaums).

CoctaB reopumsnyecknx nccnefoBaHuini, Ux o06bembl (CETb, KOMYECTBO TOYEK), TUM U pasmepbl
NPUMEHAEMbIX YCTAaHOBOK, NEPMOAMYHOCTb HabAloAeHWI cnepyeT ycTaHaBAMBATb B Nporpamme
M3bICKAHWI B COOTBETCTBUM C TPeOyeMOM AeTaNlbHOCTbIO U3YYEeHUA UHKEHEPHO-FE0NI0MMUYECKUX YCA0BUIA
TeppUTopMn (MaclwTabom MHMKEHEPHO-Te0/IOTMYECKON CbEMKWU, TUMOM U MacCLUTabHOCTbIO CKIOHOBbBIX
NPOLLECCOB) C y4ETOM HEOobXo4MMOCTU NpoBeAeHUs HabAlAeHUA B MAaKCUMA/IbHO CxKaTble CPOKMU (Ha
y4aCTKax C aKTMBHbIM MpPOSAB/JEHMEM OMON3HEBOrO MNPOLLECCa), KOMIMIEKCMPOBAHUA HA3eMHbIX
(nnowaaHbIX) M CKBaXKMHHbIX (B TOM YMCAE NEHETPALMOHHO-KAapOTaXKHbIX) reoprsnyeckmux MeTog0s.

4.2.7. MNMonesble UcCCNef0BaHUA TPYHTOB B pPailOHAX PasBMTUA CKNOHOBbLIX MPOLLECCOB cneayet
OCYLLECTBAIATL C Le/bto:

BbIAB/IEHUA YC/NOBWI 3aneraHus, MOLLHOCTM WM PacnpoCTpaHeHus B MJaHe WM Mo TNybuHe



0CNabNeHHbIX 30H B TO/WE CKIOHOBbIX OT/IOMKEHUIN (MepemaATbiX TPYHTOB, Cy$dPO3MOHHOrO
pasynioTHEHMA U T.M.), OUEHKU AMHAMWYECKOW YCTOMYMBOCTM MNECYAHbIX PYHTOB, BO3MOMKHOCTU MX
PasKMKEHUS (CTaTUYECKOE M AUHAMUYECKOE 30HANPOBAHME);

OLEHKM MPOYHOCTHbIX CBOMCTB CNabblX PasHOBWMAHOCTEW FPYHTOB, MMEOLWMX Onpeaenstoliee
3Ha4YeHuMe B ONOA3HEBOM MpoLecce (BpawaTenbHbIM M NOCTyNaTe/IbHbIV CPe3bl B CKBAXKMHAX);

OL&HKMN NPOYHOCTHbIX CBOMCTB HEOA4HOPOAHbIX, CNIOUCTbIX TPELLMHOBATLIX UM KPYNHOOH610MOUYHbIX
nopoA (cpes WennmKkoB rpyHTOB MO 3aZaHHbIM MJIOCKOCTAM, KOHTAKTaM, NOBEPXHOCTAM HanaacToBaHUs,
TpelwmHam B Wypdax U KOTA0BaHaXx).

Ha yyacTkax 06BanoonacHbiX CKAOHOB c/ieAyeT NPOBOANUTb OMbITbl NO COPACbIBAHUIO KaMHEN - ANA
onpeaeneHnsa CKOPoOCTU X NafeHus, Be/IMYnHbl "oTcKoka" 1 ap.

4.2.8. TnaporeonorMyeckme UCCNefoBaHMUA B COCTaBE WHXEHEPHO-TeoN0rMYECcKMUX WU3bICKaHWM
BbINO/IHAOTCA C LLeNblo:

OLLEHKU BEJIMMMH CE30HHbIX KOJebaHWit ypoBHEN NoA3eMHbIX BO4 W TMAPOLAMHAMWYECKOro
JaBneHna Mo BCEM BOAOHOCHbIM FOPUM3OHTAM, OKa3blBAKOWMM BO3LENCTBME Ha YCTOMYMBOCTb
paccMaTpMBaAEMOrO CKNOHQ;

BbIIBJIEHNA W YCTAHOBJIEHMA XapaKTepa B3aMMOCBA3EN MeXAy PeMMOM MNOA3EMHbIX BOA M
ONON3HEBbLIMM NPOLECCaMU;

YCTaHOBNEHWUA UCTOYHMKOB NUTAaHMA NOA3EMHbIX BOA, B TOM YMCNE TEXHOTEHHOTO NPOUCXOXKAEHUA
(yTeYKkM Npom3BOACTBEHHO-XO3ANCTBEHHbIX BOZ, NO/IMBbI U T.M.);

BblfAB/IEHNA BOAOHOCHbIX TOPMU30HTOB, UTPAIOLLMX ONpeaenatoLwyo poab B ONOA3HEBOM MpoLLecce;

YCTaHOBNEHWUA B3aMMOCBA3M MEXKAY BOAOHOCHbIMU FOPU30OHTaMU U MOBEPXHOCTHBIMU BOAAMU;

onpegeneHnsa MNoONOXKEHUA YPOBHEN MOA3EMHbIX BOZA B pa3/IM4YHOE BPeMA roga ANA pacyeTos
rMAPOCTaTUYECKOrO M TMAPOANHAMMUYECKOTO AABAEHUA BOAbI U UX KOJiebaHUIA.

Mpy  HaAM4UMM  UMAKM  BO3MOXKHOCTM  PA3BUTUA  BA3SKOMIACTUYHbLIX OMNOA3HEN Heobxoanmo
AONONHUTENbHO NOAYYaTb AAHHbIE ANA OLEHKM BanaHca NoA3eMHbIX BOA, Ha ONOI3HEBOM CK/IOHE.

MpyY HanMUMM MAN BO3MONKHOCTM NPOSBAEHUS OMOA3HEN TUAPOAMHAMUYECKOTO PaA3pyLUEHUA
HeobxoAMMO [AOMNONHUTENbHO MOMYyYaTb JAaHHble AAA MpPOrHosa nposAsaeHuAa cyddosmm 3a cuet
0eATeNbHOCTU NOA3EMHbIX BOZ, B 30HE BbIK/IMHMBAHWUA BOLOHOCHbIX TOPM30OHTOB HAa CKAOHE.

OnbITHO-PUABbTPALMOHHbIE PaboTbl CneayeT BbINOAHATL 414 OonpeneneHus rmaporeosornyeckmx
napameTpoB M XapaKTEPUCTUK FPYHTOB NP HEODXOAMMOCTM NPOEKTUPOBAHMA APEHAMKHbIX COOPYHKEHWN
019 OCYLUEHMA Tesla OMNOJ3HA UM CKI0HA B LLE/IOM.

JNlabopaTtopHble uccienoBaHnsa nNpob noasemHbIx BoA, OTOOPaHHbIX A5 BblABNEHMA UCTOYHUKOB
obBogHeEHMA OMoN3Hel, cneayeT OCYLWEeCTBAATb NO CTaHAAPTHOMY KOMMJIEKCY C BbIMOJHEHMEM NpuU
HeobXo04MMOCTM AONONAHUTENbHbIX aHAN30B.

4.2.9. CtaumoHapHble HabaoaeHMA 33 ONON3HEBbIMU M 06BaNbHbIMU NpoLeccamm (NoABUNKKaAMU,
HaMNpAXeHUAMU B MaccuBe TpyHTa) M ononsHe-, ob6Banoobpasyowmmm dakTopamn (Noa3emHbIMU
BOZAMM, BIAXKHOCTbIO FPYHTOB, BbIBETPMBaHMEM, abpasueli, 3po3neit u ap.) peEKOMeHAYeTca BbINONHATbL
npu HeobXxoAMMOCTM MOBbILWEHUS AOCTOBEPHOCTU MPOrHO3a YCTOMYMBOCTU CKJAOHOB M OBOCHOBAHMSA
NPOTUBOOMON3HEBbLIX MEpPONpPUATUIA, OCODEHHO NpPU NPOEKTUPOBAHMM OTBETCTBEHHbLIX OOBEKTOB
CTpOUTENbCTBA.

CoctaB, MeToAbl W CPOKM BLIMNONHEHWUA CTAaLUMOHAPHbLIX HAbAOAEHMI B pailloHax passBuTUA
CKNOHOBbIX NPOLLECCOB c/ieayeT 060CHOBbLIBATL B NPOrpamMmme UHKEHEPHO-Te0IOMMYECKMX U3bICKaHUI C
ydyeTom TMMa, ctagumn (¢basbl), MmacwTabHOCTU, UHTEHCMBHOCTM U MEPUOAMYHOCTU MNPOABIAEHUA ITUX
NPOLLECCOB M NpeaycMaTpmBaTb UX Ha Hanbosiee XxapaKTePHbIX y4acTKax CKJOHA, Ha KOTOPbIX HAMeYaeTcs
06pa3oBaHMe OMNOA3HSA.

Hauyano cTauMoHapHbIX HabnoAEHUIT peKOMEHAYETCA NPUYPOUUTb K NOAFOTOBUTENIbHOMY Nepuoay
ONOM3HEBOro Npouecca, NPOBOAUTL MX A0 OKOHYAHWMA CTPOMUTENbCTBA, @ NPW CAOXKHOM OMNON3HEBOW
06CTaHOBKE M (MAN) aKTMBM3aLMKM OMOJ3HEBOro MPOLECca - NPOAO/KATb M B Nepuod, aKChayaTaumm
0b6beKTa cTpouTenbctBa € HabnogeHUAMM 33 3PDEKTUBHOCTBIO CYLLECTBYIOWMX MPOTUBOOMNONA3HEBBIX
MEpPONPUATUIA (COOPYKEHUIA).

MPOoAO/IXKUTENBHOCTL M YacTOTy (NEepUOAMYHOCTb) MOBTOPHLIX (AEXYpPHbIX) HabnoaeHWid npu
M3y4yeHMM OMOA3HEBbIX M 00BasibHbIX NpoueccoB M obBanoobpasyowmx GakTopoB pekomeHayeTcs
YyCTaHaBAMBaTb B 3aBUCMMOCTM OT MNEepPUOSUYHOCTM NposABAEHUA (CE30HHOW, MHOroneTHewn), Tuna
OMo/a3HeN W 006BasioB, CKOPOCTM OMNO/3aHMA TPYHTOBbIX MACC, CKOPOCTU HaKOMIEHUA ocbinen wu



06Ba/INBAOWMXCA MACC, COCTaBa HaMeYaeMblX 3aWMUTHbIX MeponpusaTuin. [Mpu  ycTaHoOBAEHMU
NepuoaMYHOCTN HabNOAEHUI cneayeT Y4YUTbIBATb 3HAYUTENIbHYID HEPaBHOMEPHOCTb Pa3BUTUSA
OMON3HEeBOro npouecca BO BPEMEHU W B MPOCTPAHCTBE M Ha/NWYME 3NU30AUYECKM BO3HMKAIOLLUX
NPUPOAHbIX ABNEHWA (HABOAHEHMWA, NINBHU, LUTOPMbI, 3eMAETPACEHMA U T.n.). Mpu HeobxoaMmocTu
(noBbIlWEHHaA aKTUBHOCTb U 3HAaYMUTENIbHbIE MO CKOPOCTM ONOJI3HEBbLIE CMELLEHUA) HabaoaeHUs ceayeTt
NPOBOAUTb KPYINOCYTOMHO (C NPMMEHEeHMEM aBTOMATM3UPOBAHHbLIX CPeACTB HabnwoaeHwui). Mpu
MeZIeHHbIX ONOA3HEBbIX CMELLEHWNAX C NepuoLamMn BPeEMEHHOW cTabunnsaumm HabaogeHua cnegyet
NPOBOAUTb B XapaKTepHble Ce30HbI roaa (2 - 4 pasa B ros) Uan exxerogHo.

CTauMoHapHble HabnloaeHWss Ha 3aCTPOEHHbIX WM  YACTMYHO 3aCTPOEHHbIX OMOA3HEBbIX
TEPPUTOPUAX PEKOMEHAYETCS CONPOBOMKAATb EXKETOAHbIM UHXKEHEPHO-reo10rM4Yeckum obcnegoBaHmem
BCEM M3y4yaemol TeppuTopuM, a TaKkKe 06cnesoBaHMAMM MOC/E 3KCTPEeManbHbIX CUTyauui (cmepu,
HaBOAHEHMWA, KPYMNHble CMELLEeHNs OMON3HEN U T.MN.), COYETasA UX C aHA/IM30M MaTepuanoB HabaoaeHuU
CNyK6 3KCNAyaTaLmMmM 3a COCTOSHUEM 34aHUN, COOPYKEHUN U KOMMYHUKaLMIA.

CtaumoHapHble HabntogeHuAa cnepyeT BbINOAHATL TaKXKe AnAa OueHKM 3$EKTUBHOCTH
CYLLECTBYIOLLMX 3aLUUTHBIX COOPYXKEHUIA U NMPOTUBOOMNONIHEBbLIX U NPOTUBOOOBANIbHLIX MEPONPUATUIA
(nepuoaunueckme 3amepbl AebuTa ApeHa)keil, MOBTOPHble 06CNeA0BaHMA COCTOAHUA  3aUMTHbIX
COOpPYKEeHUI 1 ap.).

CTaupmoHapHble HabloAeHMA 33 ONOA3HEBbIMW MOABUMKKAMM (MO NMOBEPXHOCTHLIM U TYOUHHbBIM
penepam, B CNeLMasbHbIX FOPHbIX BbIPabOTKax) peKoMeHAYeTCA OCYLLECTBAATL C LEe/bto:

yCTaHoBNEHUA CTagumn (dasbl) pa3BUTUA OMON3HA (onpepeneHne Havyana aKTUBM3AUMMU UM
3aTyXaHusA npouecca v T.1.);

onpeneneHnsa BeNYMHbI, HANPaBIEHUA U CKOPOCTU CMELLEHMSA;

BbIABIEHNS  3aKOHOMEPHOCTEM U3MEHEHWA MNOABUMKEK BO BPeMeHM (NepuoauyHOCTy,
LUMKANYHOCTM) U UX CBA3K C PA3/IMYHBbIMKW ONOA3HEObpasyoLWLMmMmM paKkTopamu;

onpeaeneHna MNONOXEHUA MOBEPXHOCTU (30HbI) CMELLEHMA OMOA3HA, U3MEHEHUA CKOPOCTEN
ononsHeBbIx Aebopmauuit no rnybuHe;

OLEeHKMN 3P PEKTUBHOCTM CYLLECTBYHOLLMX MPOTUBOONON3IHEBbLIX MEPONPUATUNA.

Ons nonyyeHns 6osee TOYHbIX KOJIMYECTBEHHbIX XaPaKTEPUCTUK OMOA3HEBLIX CMELLEHUN
Heobxo4MMO MCMOo/b30BaTb reoesnyeckne metToabl B cootseTcTeum ¢ nn. 10.13 - 10.39 CM 11-104-97.

Ons onpepeneHna Hayana akTMBM3aUMM OMO3HEBbIX Aedopmaunii MOMUMO Feofe3nyecKmx
AedopMaLMOHHbIX 3HaKOB (HaboaaTebHbIX PenepoB) cneayeT ycTaHaBAMBaTb Ha ONOA3HEBOM y4acTKe
1 - 3 cneuuanbHbix nNpubopa (TpewuHomep, HakNoHOMETp, Aedopmorpad M Ap.) C BbICOKOTOYHOM
aBTOMATMYECKOM perncrpaumen BesMYMH Oonos3HeBbiXx agedopmaumnii. [ns BbIABAEHMA MNOJIOKEHUSA
MAOCKOCTM CMELLEHUA OMOA3HA, a TaKXe onoa3HeBblx Aedopmauuii Ha pasnuyHbIX rAybuHax
peKoMeHAyeTca MUCMNosib30BaTb NyOWHHbIE penepa  (MHKAMHOMETPUYECKME, C  3JIEKTPUYECKUM
dUKCaTOPOM, C TEH3OMETPUYECKMMM JAaTYMKaMU 1 Ap.).

CraumoHapHble HabAoAEHMA 33 USMEHEHUAMM HANPAXKEHHOTO COCTOAHMA U MOPOBOTO AABNEHUSA B
FPYHTax PeKOMEeHAYEeTCA BbIMOAHATL C Le/blo BblABNEHMA NPeABECTHUKOB aKTMBM3AUMM OMON3HEBbIX
AedopmaLmii, rpaHUL, ONOA3HEONACHbIX Y4aCTKOB CK/J0HA U 4p.

Mpwu cTauMOHAPHbIX HABNOAEHUSAX 33 HANPAXKEHUAMM B MAaCCMBE CKNOHA, CIOXKEHHOTO FIMHUCTbIMU
rPYHTaMK, ANA WU3MEPEHUSA Be/IMYMHbI OMOJ3HEBOrO AaB/eHMA (Hayasa BO3MOXKHOW aKTMBU3ALMM
ONON3HA) PEKOMEHAYETCA MCMO/b30BaTb Pa3/iMiHble MEeTOAbl U3MEPEHUA HOPMAJbHbIX HanpaKeHun
nocpencTsom npeobpasosaTenei rpyHTOBOrO AaBAEHMA, YCTaHABAMBAEMbIX Ha PA3/IMYHbIX FAyOUHaAX.
[Ona un3mepeHMA NOPOBOro [JAaBfeHWA B BOAOHACLIWEHHbIX [JIMHUCTbIX FPYHTAX peKomeHayeTcA
MCMONb30BaTb Mbe30OMETPbl M JATYMKM C  PasAMYHBIMK - NPeobpa3oBaTeNaMm -  CTPYHHbIMM,
TpaHcHOPMATOPHbIMU, UHAYKTUBHBIMW, TEH30PE3UCTOPHBIMU U Ap.

CnepyeT ocywecTBNATb CTAaUMOHApPHble HabAOAEHNA 33 TMAPOMETEOPONOrMYECKMMU DaKTOpPaMK,
B/MAIOLLMMM Ha ONos3HeobpasyoLLme NpoLecchl:

3a nepepaboTkoit beperos (abpasuelt, s3posueit) Ha BOAOEMAX M BOAOTOKaX, NOBEPXHOCTHbIM
CTOKOM U Ap.;

33 METeOpPO/IOrMYECKMMN M KanmaTtudeckummn daxktopamu (B cootsetctsmm ¢ CIM 11-103-97),
BAUAIOLWMMM HA YCTOMYMBOCTb CK/IOHA B LLe/IOM U (M/1M) aKTUBU3aLMIO OTAE/NbHbIX OMON3HEN.

CTaumoHapHble HabAAEHUA 33 PEXMMOM NOA3EMHbIX BOA KaK ¢dakTopa onosisHeobpasoBaHUA
cnefyeT OCyLEecTB/SATb Kak B CaMOM TeJsle OMO/I3HSA, TaK U B MpUaeratoLen yctTom4mBom 4acTu CKI0Ha.



Mpy CTaLMOHAPHbIX PEXMMHbIX HabAAEHMAX 33 MOA3EMHbIMM BOAAMW KOJMYECTBO Y4YacTKOB
peXUMHbIX HabOAEHUI cneayeT yCTaHAaBAMBATL UCXOAS U3 PAa3MepPOB UCCAEAYEMOM TEPPUTOPUN, TUNA
ONON3HEN, uucna nognexawmx HabntoaeHUI0 BOLOHOCHbBIX FOPUM3OHTOB. Ha Kaxgom ydyactke
pekomeHayeTca 060pyaoBaThb, Kak Npasuo, 1 - 3 cTBopa U3 Tpex-4eTbIPeX CKBaXKUH.

Mpyn HeobXoAMMOCTM COCTaBNEeHUs BOAHOro GanaHca CKNOHA PEKOMEHAYEeTCA Ha OAHOM-ABYX
TUMWYHbIX OMOAN3HEBbIX Y4YaCTKax AOMOJHUTENbHO MNpeaycMaTpuBaTb TPU CTBOPA, PACMOSIONKEHHbIX
napannenbHo 6pOBKe CPbIBa: HA KOPEHHOM CK/IOHE, Ha Tesle ONOA3HA U HUXKe ONON3HA (AN onpeaeneHus
NPUTOKA NOA3EMHbIX BOA, K ONOA3HEBOMY CK/IOHY M OTTOKA MX 33 CYET NOA3EMHOrO CTOKA). [1nA U3yyeHus
6anaHca noA3emHbiX BOJ, PEKOMEHAYETCA WCMNO/Ib30BaTb 3KCMEpUMEHTaslbHble WCCAefoBaHMA U
pacyeTHble MeToAbl (KOHEYHbIX pasHoCcTen U Ap.). BennunHy nepetoka NoA3eMHbIX BOL MeXAy Tenom
ONON3HA U NOACTUNAIOWMMMN HECMELLEHHBIMM MOPOAAMM CAefyeT yCTaHaBAMBaTb NO HabalwaeHUAM B
cneumanbHo 060pyA0BaHHbIX NAapPHbLIX Mbe30MeTpax (KycTax).

Ons  pacyeTa rmMaporeosiorMyeckMx MapameTpoB MO  AAHHbIM - PEXMMHbIX HabawoaeHun
peKkoMeHAyeTCA MCNONb30BaTb METOAbI MAaTEMATUYECKOTO U GMU3NYECKOTO MOLENMNPOBAHNUA.

MpofoNKUTENBHOCTb PEXUMHBIX HAabAOAEHMI 33 NOA3EMHbIMM BOAAMMU CaeayeT NPUHMMATL He
MeHee OfHOro TMAPOJIOFMYECKOrO rofa CO BPEMEHM WX OpraHuMsauumM B MEpUO W3bICKaHWUW; Npu
onpegensowem BAUAHMM OMOA3HEBOIO NpoLecca Ha CTPOUTENbCTBO M 3KCMyaTaumio o06beKkTa
peKOMEHAYETCA OCYLLECTBAATL HABNIOAEHMA TAKXKe B Mepuo, CTPOUTENLCTBA U 3KCNyaTaumn. B TeyeHmne
nepBOro roga HabageHUa cneayeT NPOBOAUTL EXXEMECAYHO, @ B MEPMOAbl aKTUBU3ALMM OMNON3HEBBIX
CMeLLEeHUI He pexe 4yem pa3 B 3 AHA Anbo (Npu NPUMMEHEHWW aBTOMATU3UPOBAHHbIX CPeacTB
Habno4eHUIN) KPYrioCyTO4YHO; B Mocaeaylowme rogbl NepUOANYHOCTb HabAOLAEHUN peKoMeHayeTCs
KOPPEKTUPOBaTb B COOTBETCTBUM C BbIABAEHHbIMW OCHOBHbIMW 32KOHOMEPHOCTAMMU PEXMMA NOA3EMHbIX
BOA, U AUHAMMKM OMNOA3HEBbIX Macc.

CTaumoHapHble HabalaeHWA 33 PEXMMOM  BNAXKHOCTM FPYHTOB OMNO/3HEBbIX CK/JOHOB
PEKOMEHAYETCA OCYLLECTBAATL A1A OLLEHKU BAUAHUA USMEHEHWUIN BNAXKHOCTU TPYHTOB HA YCTOMYMBOCTb
CKNOHOB W U3y4YeHMA BOAHOro H6anaHca CKAOHA C UCMONb30BAHUEM NPU HabaoaeHUAX reodpusnyecKknx
MeTo408B.

Mpw cTauMOHApPHbIX HABAOAEHUAX 33 PEXMMOM BAAXKHOCTU FPYHTOB KOZIMYECTBO M BbIGOP MeCT nx
npoBefeHUA cneayeT OCyLecTBAATb C y4eToM MOPONOrMM 1M TUMA ONON3HA, ero CTPOEHUA, a TaKXkKe 30H
C NPeanoNoXKNTEIbHO Pa3/INYHBIM PEXMMOM BNAXKHOCTU, HO HE MeHee Yem B TpeX NYHKTaxX AN1A KaXaoro
TUMNMYHOIO Yy4acTKa. [lpu HabAwoAeHMAX 33 WM3MEHEHUMAMWU BAAXKHOCTU TPYHTOB pPEKOMeHAyeTcA
NPUMEHATb reodpuUsnyeckne MeToabl onpeseneHuUa NNOTHOCTU - BAAXKHOCTW, a TaKkKe nabopaTopHble
MmeToAbl onpeaeneHma no obpasuam rpyHToB, oToMpaembix Yepes 15 - 20 cm no paspesy U3 cneumnanbHo
NPobypeHHbIX ANA 3TUX uenei ckBaKMH. Ocoboe BHUMaHMe cneayeT yAenATb U3YYEHUID AUHAMMUKU
B/IAXHOCTU B 30HaX CMeLLEHMA B AHM aKTMBM3ALMKN OMOA3HEBbIX MPOLLECCOB U HEMOCPEACTBEHHO Moc/e
HUX.

CraumoHapHble HabAeHMA 32 NPOLECCAMU BbIBETPMBAHMA FOPHbLIX NOPOA, CAAratoLLMX ONON3HE-
, OCblrne- 1 06BaNI00NACHbIE CKAOHbI, CNeAYET OCYLLECTBAATD C LLE/Ibl0 YCTAHOBIEHUA XapaKTepa, yCnoBui
N UHTEHCUBHOCTM U3MEHEHMUSA CBOMCTB FOPHbIX MOPOA, UX FPaHYIOMETPUYECKOTO COCTaBa, 06beMOB CHOCA
W HaKONNEeHMA NPOAYKTOB BbIBETPMBAHUA Ha CKNOHAX.

Mpy CcTauMOHapHbIX HabAOLEHUAX 33 MNPOLLECCaMM BbIBETPMBAHMA C/eayeT WCNONb30BaTb
cneumasnbHble NYyHKTbl, HAMEYEHHblE B NPOLECcCce MAPLWPYTHbIX HabaoaeHUN (PEKOTHOCLMPOBOYHOTO
0b6cnefoBaHUA) - PacUUCTKU, Hernybokue wypdbl, 3aKOMYLWKN UAN KOPOTKUE LWITO/bHU, OOHaxKatowme
HeBblBeTpeny unuM cnabo BbiBeTpenyto nopoay. [MyHKTbl HabnogeHUl cnepyeT pasmewatb Ha
pa3fNYHbIX 3nemMeHTax pesbeda (HECMELLEHHDbIM YYacTOK CK/0Ha, OMOJI3BHEBOM yCTyn M Ap.), @ B UX
npeaenax - Ha y4acTKax C pPas/IMYHOM 3KCMo3MLMen U KpyTU3HOM cKAoHOB. OTH6op 06pa3LoB ropHbIX
nopoA Ans nNabopaToOpHOro M3yyeHMsA MX COCTaBa, COCTOAHWMA UM CBOMCTB C/AeAyeT OCyLecTBAATb U3
pa3INYHbIX 30H NPOdUNA BbIBETPUBAHMUA (B TOM YUCAE U3 MOHOJIMTHOM 30HbI) C TAaKUM PacYeToM, YTobbI
6blIM OXapaKTepM30BaHbl PasiMYHble MOPPONOrMYecKMe 31eMeHTbl CK/AOHA, OT/auYatolmecs Apyr oT
Apyra cTeneHbio BbIBETPMBAHUA FOPHbIX NOPOA.

HabntogeHna 3a BbiBETPMBAHMEM TFPYHTOB PEKOMEHAYyeTCA, MpuM HeobXoAMMOCTWU, AOMNOAHATb
NabopaTopHbIM  MOAENMPOBAHMEM MYTEM  MHOFOKPATHOrO  MOMEPEeMEHHOro  yBNAXKHEHUA MU
BbICYLUMBAHMNSA, 3aMOPAXKMBAHUA WM OTTamMBaHWA 0OpasuOB FPYHTa, a TaKKe BO3AENCTBMEM Ha HEro
LLLe/IOYHbIX U KUCNIOTHbIX cpes,.



MN3meHeHMe nokasaTeneil MexaHNYeCKMX CBOMCTB rpyHTOB BCNeACTBUE U3MEHEHUIN UX COCTOAHMUA,
MWHEepanorMyeckoro M netporpadmnyeckoro coctaBa MOAENMPYETCA BO3AENCTBUEM CEPHOKMUCAbIX U
LLLeNI0YHbIX PaCTBOPOB, BOAOHACHIWEHUEM N UNbTPaLMElN NPOMCTOKOB NPOrHO3MPYEMOro COCTaBa.

4.2.10. NabopaTopHble UCCAeA0BaHUA FPYHTOB AR U3Y4YEeHMA OMOI3HEBbLIX MPOLLECCOB cnenyet
NpoBOANTb B OCHOBHOM Ha 06pa3Lax, 0TobpaHHbIX U3 FPYHTOB OCHOBHOTO AepOpPMMUPYEMOro ropM3oHTa.

O6s3aTenbHOMY ONPO6OBaHMIO MOA/NEKAT MPYHTbI B 30HE MJIOCKOCTEN CMeELLLEHMA, OCcabneHHbIX,
nepemsTbIX, PasynNOTHEHHbIX U BOAOHACBILLEHHbIX C/IOEB IPYHTa, 30H TEKTOHUYECKUX HapyLWeHUn 1 ap.

Mpwn BbINONHEHMM NabopaTOPHbLIX UCCNed0BaHUN MeTOoAbl MOATOTOBKM TPYHTOB K WUCMbITAHUAM
OOJIKHbI YUMTbIBATL Mpeanonaraemble BO3LENCTBMA Pas/IMYHbIX (AKTOPOB Ha MUCCAedyemblit TPyHT:
M3MEHEHMA ero Hanps)XeHHOro COCTOAHUA U CTEMEHU YMNIOTHEHUA MPU CHATUMU Harpy3KM, OMON3HEBbIX
NN 06BaNbHbIX CMELLEHUAX, BbIBETPMBAHMUM U APYTUX BO3AENCTBUAX.

MomMMo 0BbIYHOTO KOMMAEKca /1abopaToOpHbIX ONpeaeneHnin Ana  IUHUCTBIX TPYHTOB
pekomeHayeTca onpefensTb COCTaB MOPOBbIX PacCTBOPOB, €MKOCTb ObMeHa M cocTaB OBMEHHbIX
KaTMOHOB, COAEpXaHWe OpPraHW4YecKoro BellecTBa, a TaKKe MMHEepanornmyeckuii coctaB FAMHUCTOM
dpaKkumMn, rpaHyNIOMETPUUYECKUI cocTaB (MpM MaKCMManbHOW AUCNEPCHOCTM U MUKpoarperaTHbiii),
peosiornyeckne XxapakTepuUCTMKKM, TUKCOTPOMHOCTb.

OnpeaeneHna NPOYHOCTHbIX CBOMCTB rPYHTOB PEKOMEHAYeTca NpoBOAMTbL MO TPeM caeaylolmum
OCHOBHbIM CXEMaM:

ucnbiTaHne obpasua rpyHTa NPUPOAHOro C/IOXKEHMA U BNAAXKHOCTU (MeTOA0M TPEXOCHOIO CXKaTus
WKW O4HOMNNOCKOCTHOrO cpesa);

cABur obpasua rpyHTa no npeasapuTenbHO NoAroToBAeHHOM (MM 06pa3oBaBLUENCA) NOBEPXHOCTH,
T.e. CABMT pa3pe3aHHoro obpasua no NoBepPXHOCTU pa3pesa UM NOBTOPHbIN CABMI NO NOBEPXHOCTU paHee
BbINO/IHEHHOTO CABUTa;

Meg/IeHHbIN  CABUT MO NpeABapuTeslbHO NOArOTOBNEHHOM (Man  obpasoBaBlelica) WU
OOMNONHUTENIbHO YB/IaXKHEHHOM (CMOYEHHOM) NOBEPXHOCTU (B Cydyae 06BOAHEHUSA TOALM NO cUcTeme
TPELLMH).

Mpn BblbOpe meToaa ONpefeneHua COMPOTUBAEHWUSA TPYHTa Cpesy caeayeT yyuuTbiBaTb TwM
CYLLECTBYIOLWErO0 WAM MPOTrHO3MPYEMOrO OMOA3HA. MCNbiTaHUA peKoMeHAyeTcA NpoBOAUTb MNpu
Pa3/INYHOMN BNAXKHOCTM FPYHTa U Pa3HbIX CKOPOCTAX NPUIOKEHNA HArPy3KW, MOLENUPYIOLWMNX OMNOI3HEBOM
npouecc.

Mpy U3y4eHnn ononsHen cocKanb3biBaHMA CONPOTUBAEHME CPe3y C/ieAyeT onpenenaTb No cXeme
"CABMT YCKOPEHHbIN NO MIOCKOCTU UCKYCCTBEHHO NOAroTOBAEHHOU UAn ectectBeHHOM" (caBur "nnaluKka
no nnaiuKke"), a B NONEBbLIX YCNIOBUAX - METOA0M Cpe3a Lie/IMKOB rpyHTOB (B Wypdax UAM KOTA0BaHax) no
TOW Xe cxeme.

HapyweHune (paspylueHue) CTPYKTYPHbIX CBA3el rpyHTa MNpu OMNOA3aHMM MOAENUPYEeTCa ero
nepemsaTMemM C COXpaHeHUMeM MPUPOAHON BAAKHOCTU WAM  AONOJAHUTENIbHbIM  YBAAXKHEHUEM
(BbicylunmBaHuem).

Mpn M3y4eHUM ONON3HEN cpesaHua cnedyeT MccnenoBaTb aHM3OTPOMUIO CABUIOBOM MPOYHOCTU
nopog, (No HannacToBaHUIO U NEPNeHAMKYNAPHO K HEMY), a B MOJIEBbIX YC/IOBUAX - METOAaMWU cpe3a
LEe/NIMKOB rpyHTOB (B Wypdax 1 KOTA0BaHaXx) C pa3HbIMU YC/IOBUAMM 3a/1eraHuns rpyHToB.

Mpn u3y4yeHUU OMNON3HEN BbIAABAMBAHUA cledyeT ONPefenATb KPUTUYECKME Harpysku, npwm
KOTOPbIX MPOUCXOAMT paspylleHUe TFpPyHTa, a TaKXe ero peonorMyeckMe CBOMCTBA (O/UTENbHYHO
NPOYHOCTb, BA3KOCTb). [N1A onpeaeneHma CTPYKTYPHOM MPOYHOCTU PEKOMEHAYETCA MEeTod TPEeXOCHOro
cKatus.

Mpn M3y4eHUM BA3SKOMNACTUYHBLIX OMON3HEN (TeyeHus) cnepyeT YyCTaHAB/AMBATb 3Ha4YyeHMs
CONPOTUBNIEHUA TPYHTOB CABUTY M PEONIOTMYECKUX MOKasaTenen B 3aBUCMMOCTU OT M3MEHEHUS WX
BNA)KHOCTK, u4TOo obecneumBaeTcA cpe3om o06pa3LOB TPYHTOB B CABWUIOBbIX nNpubopax nocne
BOAOHACBILWEHNS, NPU NPUPOAHOMN BAAKHOCTWU, MPU NpennonaraemMbiX U3MEHEHUAX BNAXKHOCTU, MpU
Harpyskax, COOTBETCTBYIOLMX AaB/IEHUNIO FPYHTa B ONOA3HEBOM Tesle.

OnpepgeneHune peonornieckmnx xapakTepPUCTMK FPyHTOB (Mopora Noa3y4ecTu, BASKOCTU, AAUTEIbHOM
NPOYHOCTU) cneayeT NPOBOAUTbL METOAAMM NapaiNesbHbIX UCMbITaHWUIA cepum 06pa3LOB-611M3HELLOB NPy
Pa3/INYHbIX 3HAYEHUAX MOCTOAHHOrO CABMraloOWEro Hanps»KeHus (MeToa UCMbITaHMA Ha NON3YyYecTb C
onpeaeneHnem AAUTENbHOM MPOYHOCTM) UAK NPU PA3/IUUHBIX CKOPOCTSAX MPUIOXKEHMA Harpy3oK (MmeTtoz,
NCMNbITaHWUA Ha ANIMTENIbHYIO NPOYHOCTb).



Mpu pa3smeleHUM Ha OMON3HEBOM CK/IOHE MNPOEKTUPYEMBIX 343aHUA U COOPYKEHWUN C
OVHAMUYECKMMM HArpy3kamum M Npu U3bICKaHMAX B CEMCMMYECKMX palioHax crefyeT onpenenatb
NPOYHOCTHbIE U AedOPMaLMOHHbIE XapPaKTEPUCTUKN FPYHTOB He TOJIbKO B CTAaTUYECKUX YC/IOBUAX, HO U
Npw 3a4aHHbIX TEXHUYECKMM 3a4aHNEM 3aKa3uMKa UM NPOrHO3UPYEMbIX AUHAMMUYECKUX BO3AENCTBUAX
M NPUHMMATb COOTBETCTBYHOLLME aMMIUTYAbl, YCKOPEHMUA U YACTOTY KoebaHui.

[JaHHble nabopaTopHbIX onpeaeneHnn cnenyet CONocTaBAATb U KOPPEKTUPOBATL MO pe3yabTaTam
KOHTPO/IbHbIX M 0BPATHbIX PACYETOB YCTONYMBOCTU CKNOHOB U BbIABEHHbIX ONOA3HEBbIX Macc.

4.2.11. KamepanbHaa o06paboTKa MaTepUaNoB WHXKEHEPHO-TEONIOTMYECKUX W3bICKAHUIA U
COCTaB/IeHME TEXHMYECKOrO OTYETa O BbIMOJIHEHHbIX M3bICKAHMAX OO0J/IKHbI AOMOJHUTENIbHO BKAKOYATb
OLLEHKY YCTOMYMBOCTU CKJIOHOB C YYETOM BO3MOMKHOFO PAa3BUTUA CKJAOHOBbIX MPOLLECCOB, Pasmepos
nccnesyemomn TeppuUTopmmn, CNOKHOCTU U CTENEHU U3YYEHHOCTU €€ UHKEHEPHO-Te0N0rMYECKUX YCIOBUIA
W CTagMM MPOEKTUPOBAHMA, a TaKKe KOHCTPYKTUBHbIX OCOBEHHOCTEM M YPOBHA OTBETCTBEHHOCTU
NPOEKTUPYEMBIX 34aHUIK N COOPYIKEHUI (NPU HANUUYMKU TEXHMYECKOTO 3aaHMA 3aKasumKa C yKasaHuem
BCEX TEXHOTEHHbIX HAarpy3oK 1 BO3AENCTBUI OT MPOEKTUPYEMbIX COOPYHKEHUI).

Mpn o6paboTke MaTepuanoB WHKEHEPHO-TEO/IOTMYECKMX WU3bICKAHWM, BbINOJHEHHbIX Ha
3HAYMTE/IbHbIX MO Pa3MepamM TEPPUTOPUAX C MPUMEHEHUEM MEJIKO- U CpegHEMACLUTabHOro MHKEeHepHO-
reo/IorMYyeckoro KapTUMPOBaHWA, pPEKOMEHAYeTCA WCMo/Ab30BaTb B  OCHOBHOM  pPerMoHasnbHble
reonornyeckne  (reosioro-CTaTUCTUYECKME) MeTodbl:  WCTOPUKO-TEO/IOrMYECcKUiA  (y4eT  MCTOpuUM
bopMMPOBaAHMA CKAOHOB NOA BO3AENCTBMEM PA3AUYHbIX 00BafNO-, ONOA3HEODOPA3YOWMX U APYrUX
$aKTOpOB); CPABHUTENILHO-TEONOTMYECKMI  (MCMONb30BAHUE MPUPOAHbLIX aHANOroB ANA  OLEHKU
BO3MOXHOCTU Pa3sBMTUA CK/IOHOBbIX MPOLLECCOB Ha WCCAeAYEMOM CK/IOHE);, MEeTof OrMoJI3HEBOro
noteHumana (onpeaeneHme sHa4YeHU BEPOATHOCTM NPOSBAEHUSA OMON3HEN B 3aBUCMMOCTM OT BEINYMH
BEPOATHOCTEN BO3AelCTBUA PpaKTOpPOB 0Noa3HeobpasoBaHmA).

MpyY MHXEHEPHO-Te0NOrMYECKMUX W3bICKAHUAX NOJ, KOHKPETHble OOBbEeKTbl CTPOUTENbCTBA HaA
OTHOCUTENIbHO OrPaHUYEHHbIX NO Pa3mepam TEPPUTOPMAX, HA KOTOPbIX BbINOJIHEHO KPYNHOMAcLWTabHoe
WHXXEHEepPHO-reo/IofM4Yeckoe KapTMpoBaHMe, HapAdy C BblleyKa3aHHbIMM MeTo4aMW peKomeHayeTcA
NPUMEHATb MeTOAbl JIOKaNIbHOM KONMYECTBEHHOM OLLEHKM YCTOMYMBOCTM CK/IOHOB C Y4eTom
NMPOrHO3UPYEMbIX U3MEHEHUI OMNO3HEOOpa3yoWMX GaKTOPOB.

MpU MHXEHEPHO-reo/I0MMYECKMX U3bICKAHMAX Ha Y4Y4acTKaX PasMELLEHUS OTAEsbHbIX 343aHUN U
COOpPYKEHUI HeobXOAMMO OCYLLeCTBAATb JIOKANbHYD OLLEHKY W MPOrHO3 YCTOMYMBOCTM CKAOHOB
KONMYECTBEHHbIMU METOLAMM, @ AR 343aHUN U COOPYKEHUI | YPOBHA OTBETCTBEHHOCTU TaK}Ke MeToAaMM
MaTeMATMYECKOTrO U GM3MYECKOrOo MOLENMPOBAHMA.

Onsa obecneyeHWs HafEXKHOCTM OLLEHOK M MPOFrHO30B YCTOMYMBOCTU CKJAOHOB pPeKOMeHAyeTcA
OCYLLECTBNIATD PACYETbl PA3NYHBIMM METOAAMM B LENAX MNOBbIWEHUA HALEXHOCTU MONYYEHHbIX
pe3ynbTaToB.

Mo pe3ynbTaTam WHXEHEPHO-Te0N0OMMYECKOM CbEMKM, PACYETOB YCTOMYMBOCTM CKJIOHOB,
MaTeMaTMyeckoro w ¢GU3NYECKoro MOAENNPOBaHUA HeobxogMmo MpPOoBOAUTb PaMoOHMPOBaAHUE
(30HMpOBaHWE) TEPPUTOPMM MO CTENEHM ONACHOCTU CKIOHOBBIX NPOLLECCOB.

PacyeTbl yCTOMYMBOCTUN CKIOHOB (OTKOCOB) C/ieAyeT BbINOHATL MO NPOrPaMmam, pa3paboTaHHbIM,
KaK NpaBu/io, Ha OCHOBE OOLLENPUHATLIX METOA0B pacyeTa (meToabl Tepuaru, NPUCNIOHEHHOTO OTKOCA,
Macnosa-bepepa, WaxyHsaHua, Yyraesa; npu pacyetax YCTOMYMBOCTM CKJAOHOB B cnabbix nopopgax -
meToabl MorkeBuTtuHoBa, buwona, Tehnopa, MopreHwTepHa 1 lNpaica; Nnpu pacyeTax yCTOMYMBOCTU
CKOHOB B CKa/IbHbIX NOPOAAX - MeToAbl AednunTa yaepRusaowmx cua n duceHko). Mpm ncnonbsosaHmm
APYrMX MeTon08B pacyeTa YCTOMUYMBOCTM A0MKHA OblTb MPMBEAEHA METOAMKA PACYETOB, a UX Pe3yabTaThbl
COMocTaB/ieHbl C AaHHbIMK, NOYHAEMbIMW C MPUMEHEHMEM OBLLENPUHATBIX PACUYETHLIX METOL0B.

B KauecTBe McxogHbIX NapameTpoB c/efyeT UCNOAb30BaTb pacyeTHble 3HAaYEHUA XapaKTepUCTUK
rPYHTOB, Nosiy4aemble B cooTBeTcTBUM ¢ TOCT 20522-96 (nn. 6.6 - 6.12).

CnepyeT BbINONHATb 06PATHbIE M KOHTPO/IbHbIE PACYETbl YCTOMYMBOCTM CMELLLEHHbIX TeN U BAN3KMX
K npeaenbHbIM Mo YCTOMYMBOCTU KPYTOHAKIOHHbIX HaTYyPHbIX YCTYNOB UN TEXHOFEHHbIX OTKOCOB C Lie/IbHo
OLLEHKN [A0CTOBEPHOCTU NabopaToOpPHbIX AAHHbIX O MPOYHOCTHbIX CBOMCTBAxX rPyHTOB. Mpu 06paTHbLIX
pacyeTax KoapPULMEHT YCTOMUMBOCTU CKNAOHA (ycTyna, oTKoca) npuHnumaetca 7 =10 (ans cutyaumm
Ha Ha4yano OCHOBHOFO CMELLEHWMA OMOA3HA WMAM OTPbiBa 0OBA/NIbHOM MAacChl, @ TaKXKe A8 MOMEHTa
3aBepLIEHUA MOABWMMKKM OMOJI3HA), a NapameTpbl MPOYHOCTU TPYHTOB OMNPEeAensAlTca PacyeTom Mo



YpPaBHEHUAM Npeae/ibHOro paBHOBECHA.

MpM KOHTPO/IbHBIX pacyeTax B KauyecTBe UCXOAHbIX MOKasaTesell NPOYHOCTHbIX CBOMCTB FPYHTOB
cneayeT UCNo/b30BaTh PacYeTHble 3HAUYEHWUA Yrna BHYTPEHHEro TPEHUA U CLENIeHUn, NoayYeHHble No
pesy/nbTaTam NabopaTopHbIX M (MAK) NONEBbIX UCMbITAHUI. B cnyyasx, Korga BesnynHa KospduumeHTa

K,=0,95-10
A,

yCTOl‘;I‘-IVIBOCTVI COrnaCcHO KOHTPOJIbHOMY pacyeTy OKa3blBae€TCA BHE MHTEpPBA/a NA

CMELLEHHbIX Ten U BHe WHTepBana - <4 ON1A KPYTOHaK/IOHHbIX YCTynoB (OTKOCOB), cnenyet
OTKOPPEKTUPOBATL IMOO NOKa3aTe/Iv CBOWCTB IPYHTOB, IMBO CXeMbl pacyeTa yCTOMYMBOCTHU.

PacyeTbl YCTOMYMBOCTU CKAOHOB HEOBXOAMMO BbIMOMHATL C YYETOM MEXAHM3MA U BbIABAEHHOW
(vnn nporHosnpyemolit) ctaauu (dbasbl) pasBUTUSA ONON3HS.

[na onpeaeneHma BO3MOXKHOCTU BOSHUKHOBEHMA WM PAa3BUTUA MHCEKBEHTHbIX OMOJI3HEN CABUra
cepuen pacyeToB creayeT HaxoAuTb MNONOXKeHWe Haubonee OMacHOM MOTEHUWANbHOW MOBEPXHOCTM
CKO/bXXEHWA B IPYHTOBOM MacCMBE PacCMaTPMBaAEMOro CKNOHa. MNpu oLeHKe onacHOCTM BO3HUKHOBEHMA
KOHCEKBEHTHbIX OMON3HEW CcABUra CAeayeT y4yuTbiBaTb, 4YTO Hambosiee oOnacHble MNOBEPXHOCTM
CKO/IbXKEHWA, KaK MPaBU/I0, COBNAAAIOT C UMEIOWMMMUCA B TPYHTOBOM MacCUMBE NMOBEPXHOCTAMM (30HaMM)
ocnabneHus.

BO3MOMKHOCTb MOABUMMKEK BA3KOMNACTUYECKUX OMOM3ZHEN CneayeT ONpeaensaTb pacyeTamu ¢
MCMONb30BAaHMEM B Ka4yecTBE WMCXOAHbLIX PaCYeTHbIX MOKasaTesield MPOYHOCTHLIX CBOWCTB FPYHTOB
3HAYeHUA, NONYYEHHbIE NPU BAAXKHOCTWU, COOTBETCTBYIOLLEN Npeneny TEKYYeCTU rPyHTOB.

Mpu oLeHKe ONAaCHOCTM BO3SHWUKHOBEHUA OMOI3HEN MMAPOANHAMMYECKOTO PaspyLUeHUs Hapsaay ¢
pacyeToOM COOTHOLUEHWUA CABMIAOWMX U YAEPHKMBAOWMX CUN B 0OBOAHEHHOM FPYHTOBOM MaccuBe
cnefyeT onpeaenatTe BO3MOXKHOCTb M’MAPOANHAMUYECKOTO PA3KUMKEHUA TPYHTOB MO NMPOrHO3MPYEeMbIM
BE/IMYMHAM GUNbTPALMOHHbBIX TPAAMEHTOB B MacCUBE CKOHA U B TeNe ONON3HA.

Ona  cyddO3MOHHbIX OMON3HEN cnefyeT OUEHMBATb PAcYeTOM YCTOMYMBOCTb MOKPOBHOMO
TIMHUCTOTO Yex/ia B MecTe pasrpy3ky BOLOHOCHOIO rOPM30HTa Ha MOBEPXHOCTU CK/IOHA C NOC/IeAyoWUM
pacyeToM ANUHbI 30HbI POPMMPOBAHUA NPOrHO3UPYyemoro cy$dpdo3MOHHOTO ONON3HA.

Ona onpepgeneHns BO3MOMKHOCTM BHE3AMHOIO Pa3XUXKEHWA pacyeTbl YCTOMYMBOCTU CKNOHOB
cnefyeT BbIMOJHATL C YYETOM CHMMKEHMA MPOYHOCTU TPYHTOB MPU MPOrHO3MPyemMoM BO34ENCTBUU
AVUHAMUYECKUX (B TOM YMC/ie CEACMUYECKUX) Harpy3oK.

OpraHunsaums, BbINOJHAIOLLASA U3bICKAHMSA, AOJIKHA NPOM3BOAUTL PacyeT YCTOMYMBOCTU CK/IOHOB
6e3 yyeTa NPOEKTUPYEMOro CTPOUTENbCTBA U pe3yabTaTbl pacyeTa NPMBOAUTb B TEXHUMYECKOM OTYeTe.
[onyckaeTca BbINOJIHEHME pacyeTa YCTOMYMBOCTU CKNOHOB C YY4ETOM TEXHOT€HHOro BO34encTBMA Npwu
Ha/IMYMM TEXHUYECKOTO 3a4aHMA 3aKa3uMKa C YKa3aHMeM BCeX TEXHOTEHHbIX Harpy3oK 1 Bo3AencTBui ot
NPOEKTUPYEMBIX CTPOUTESbHBIX OO BEKTOB.

4.2.12. Mo pe3synbTaTaM M3bICKAHUIN cnepyeT [ONOAHUTENBHO NPOrHO3MPOBaTb KOCBEHHblE
HeraTMBHble MOCNeACTBMA OOBaNbHbIX M OMON3HEBLIX CMELLEHUI - 3aTOMJAEHME TEPPUTOPUI Npu
BO3HWMKHOBEHMM 06Ba/IbHO-OMNONA3HEBbIX 3aNpyA, 06pa3oBaHNe yaaPHOM BOHbI NPU BbICTPOM CMELLLEHUM
06Ba/IbHO-0MO/3HEBbLIX MACC B BOAOEMbI, 3arpsAsHEHWE MOA3EMHbIX WU MOBEPXHOCTHbIX BOA, MHOrAA -
aTmocdepbl (Npy paspyLIeHU ONOA3HAMM UAKM 06BaNAMM SKONOFMYECKM ONACHbIX 0O6EKTOB).

4.2.13. MNMpun UHKEHEPHO-TEON0TNYECKMUX U3bICKAHMAX B PaliOHAxX Pa3BUTUA CKNOHOBbIX NMPOLLECCOB
cnepyeT cobntofgatb TpeboBaHMA NO OXpaHe OKpyMKatowen NPUPOAHON cpeabl, NpeaycMaTpuBaTtb U
OCYLLECTBAATL MEPONPUATUA, HE AOMNYCKAIOLLME HAPYLLEHUA CNOXKUBLIMXCA FE00r0-TNAPOre0N0rMYECKNX
YC/I0BUI MNPV NpPOBeLEHUU OTAE/IbHbIX BWAOB MU3bICKATE/NbCKMX PaboT, ¢ Lefblo NpesoTBPaLLEHUS
BO3MOXHOCTU aKTMBU3aLMU STUX NPOLLECCOB.

4.3. UHXKeHepHO-reonormyeckme n3biCKaHuA
ONA pa3paboTKM NpeanpoeKTHOM AOKYMEHTaUUK

4.3.1. TpN NHXKEHEePHO-Teo0/IONNMYECKUX MU3bICKAHWUAX B PalOHaX PasBUTMA CKJOHOBbLIX MPOLLECCOB
ANA pa3paboTKM NpeanpoeKTHOM AOKYMEHTaLUnmM A0NOIHUTENIbHO K TpeboBaHMamM nn. 6.3 - 6.5 CHuMM 11-
02-96, nn. 6.1 -6.17 CN 11-105-97 (4acTb |) HeOBXO0AUMO YyCTaHABANBATb:

Ha/inumne, pacnpocTpaHeHMe U OPUEHTUPOBOYHbIE (MpeaBapuUTenbHble) rpaHuLbl 30H (Naowanen)
Pa3BUTUA CKNOHOBBIX NPOLLECCOB, @ TAKKe MHTEHCMBHOCTb U MYOUHY UX Pa3BUTUSA;



NPUYMHBI, GaKTOPbI M YCNOBUA BO3HUKHOBEHMA MW aKTUBM3ALMM CKNOHOBbIX NPOLLECCOB;

NPUYpPOYEHHOCTb MNPOLECCOB K onpeaeneHHbim  dopmam penveda, reomopdosornyeckum
aNemMeHTaMm, TUOPOreo/IoTMYECKUM YCAOBUMAM, TWUMAM TPYHTOB, BWAAM W 30HAaM TEXHOFEeHHOro
BO3/4eMCTBuUS;

TUMNbI U NOATUMbI OMOA3HEBbIX M 06BaNbHbIX cMmeleHui (Taba. 4.1), macwTabHOCTb NPOABAEHMUA
(tabn. 4.3);

ctaguu (dasbl) pasBuTMA 0NON3HEBOrO NpoLiecca (OPUEHTUPOBOYHO) B COOTBETCTBUN € Tabn. 4.2;

npeaBapuUTeNibHYI0  OLEHKY BO3MOMKHOCTM BO3HUMKHOBEHMA CK/JOHOBbIX MPOLLECCOB MOA,
BO34ENCTBMEM MPUPOLHbIX PAKTOPOB U MPU CTPOUTENBHOM OCBOEHUWU TEPPUTOPUK, @ TAKKE OLLEHKY
XapaKTepa U UHTEHCMBHOCTM UX Pa3BUTUSA;

OCHOBHbIE€ HaMpaB/fieHUA WHMKEHEPHOMN 3almUTbl OT OMACHbLIX CKJOHOBbIX MPOLECCOB C Yy4eTom
XO3AMCTBEHHOTO OCBOEHWA TEPPUTOPUKU, a TaKKe PEKOMEHZAUMM MO MNPOBEAEHUID MHMKEHEPHO-
reo/IorMYecKknX N3blCKaHUM Ha NOCeAYOLWMX CTAANAX NPOEKTUPOBAHUSA.

4.3.2. Tpn NHXKEHEepPHO-Te0/I0rMYECKMX U3bICKaHMAX ANA pa3paboTkn 060CHOBAHUI MHBECTULMI B
CTPOMTENBLCTBO NPEAnpPUATUN, 34aHUM U COOPYXKEHUN B COOTBETCTBUM C nosioxkeHuamu CM 11-105-97
(4acTb 1) MHXKEHepHO-reoNOrMYecKyo CbeMKy caeayeT BbINOAHATbL B mMacwTtabax 1:25000 - 1:10000. B
CNy4yasx NpPOBEAEHUA MWHKEHEPHO-TEe0/IOrMYECKUX W3bICKAHMIA B palioHax pPa3BUTUA WUHTEHCUBHbIX
CK/IOHOBbIX NPOLECCOB A1A C/I0XKHbIX U OTBETCTBEHHbIX 0O bEKTOB AOMNYCKAETCA BbINONHEHMNE UHKEHEPHO-
reo/iorMyeckon cbemkn B macwrtabe 1:5000.

Mpu onpegenaowemM BAUAHUM WMHXKEHEPHO-TEO/IOTMYECKUX YC/NIOBUIM Ha MPOEKTHble pelueHuA
OOMYCKaeTca Mpu COOTBETCTBYIOLWEM OOOCHOBAHWW B MPOrpamMme WM3bICKAHWA MO COrMacoBaHUIO C
3aKa34MKOM BbINOMHATb MHXEHEPHO-Te0/I0rMYECKME MU3bICKAHMA NO HOPMaM A4AA CTaguu paspaboTKu
npoekTa.

4.3.3. MpK M3bICKAHMAX AN NPEenNPOEKTHON AOKYMEHTAUMW B pPaMoHax Pa3BUTUA CKAOHOBbIX
NPOLLeCCOB cneayeT B cOOTBETCTBUMM € Nn. 4.2.2 1 4.2.3 ocywecTBaaTb cO0OpP MaTEPUANOB U3bICKaHUI U
nccneaoBaHMn NPOLWAbIX NET, AeWNPPUPOBAHNE NMEIOLLMXCA a3POKOCMOMATEPUANIOB, @ TaKkKe aHanu3
Tonorpaduyeckmnx KapT 1 NAaHOB, B TOM YUCAE NPUEratoLLEl TEPPUTOPUN.

4.3.4. VIH}XKeHepHO-reo/IorMYeckoe panoHUPOBaHNE TEPPUTOPUN PEKOMEHAYETCA NMPOBOAUTL MO
€CTECTBEHHO-UCTOPUYECKMM MpPMU3HAKAM U MPU3HAKamM YCTOMYMBOCTM CKNOHOB HAa OCHOBE WMCTOPMUKO-
reo/IorMYyeckoro M CpaBHUTE/IbHO-Te0/IOFMYECcKoro mMeTog08. Mpu paloHMpPOBaHUK credyeT BblaensaTb
30HbI, OTAMYalOLWMECA NPUPOLAHBIMU YCNoBUAMK GOPMUPOBaAHMA aedopMaLMii CKIOHA U KaTeropusamm
KayeCTBEHHOW OLEeHKM NX YCTOMUYMBOCTM (YCTOMUYMBDIE, YCIOBHO-YCTONUYMBbLIE N HEYCTOWUMBBIE), a TaKKe
pa3/INYHOMN cTeneHblo 61aronpUATHOCTM O CTPOUTENIbHOTO OCBOEHMS (bnaronpusaTHble, OrpaHUYEHHO
6naronpuaTHble, HebnaronpuAaTHbIE).

MokasaTenn cTeneHu pasBUMTUA OMNOA3HEN (NsolWagHan NOpPaXKEHHOCTb TEPPUTOpPUM, 0bbem
3axBayeHHbIX NOPOA NPV Pa3soBOM NPOSBIEHUMU, CKOPOCTb CMeELLEHUAa U Ap.) cneayeT onpenenstb C
Yy4eTOM KaTeropmmn onacHoCT NpMpPOoaHbIX Npoueccos cornacHo CHuM 22-01-95 (MpunoxeHue B).

4.3.5. inA OLEHKN YCTONYMBOCTU CKIOHOB C YYETOM NPOTrHO3MPYEMbIX U3MEHEHUN MPUPOLHbBIX U
TEXHOMPUPOAHbIX YCNOBUI MPU M3bICKAHUAX ONA NPeAnpPOeKTHOW AOKYMEHTauMu MeToZ, aHasiorum
cnepyet NPUMEHATb B KAYeCcTBE OCHOBHOTO.

KauyecTBeHHYIO OLLEHKY YCTOMYMBOCTU CKJIOHOB, B TOM 4MC/e MPOrHO3 YyCTOMYMBOCTW, cneayeT
OCYLLLECTBAATL C Y4ETOM FeHeTMYEeCKOro TMMa CKAOHOBbLIX MPOLLECCOB, XapakTtepa penbeda, Bo3pacta U
ctagmum GoOpMMPOBAHUA CKJIOHOB U MX MOPHONOTMYECKUX 3/1eMeHTOB. B KayectBe aHanoros cnepyet
MCMONb30BaTb [APYrMe CKNOHbl pPalloHa, CXOAHble MO WHXEHEPHO-TeONIOrMYECKMM YCAOBUSAM U
TEXHOreHHbIM PpaKTopam CTPOUTENIbHOTO OCBOEHUA TEPPUTOPUMN.

4.3.6. B TexHMYyeckom oT4eTe 06 MWHMKEHEPHO-TEONIOrMYECKMX W3bICKAHUAX [ONKHbI OblTb
OXapaKTepu3oBaHbl BbIABNEHHblE pPernoHasbHble 3aKOHOMEPHOCTM B PACMPOCTPAaHEHUU CKIOHOBbIX
MPOLECccCOB M UX CBA3b C PA3/IUYHbIMKU  CTPATUrPadMUYEcKUMK, NeTporpado-aUToN0rM4YecKkmmu,
reHeTUYECKMMM KOMMJIEKCAMM KOPEHHbIX MOPOA WM YETBEPTUYHbLIX OT/NOMKEHUN, OCOBEHHOCTAMM
TEKTOHUYECKOro CTPOEHUSA, TMAPOreoIOrMYEeCKUMIN YCAOBUAMMU, APYTUMU F€0IOTMYECKMMUN ABAEHUAMU U
TEXHOreHHbIMM GaKTOPaMM, BO3AENCTBYHOLLMMM Ha CK/IOH.

B TexHMYecKom oOTYeTe TaKXKe cnepyer NpuMBOAUTb O0BOCHOBAHWE MHMKEHEPHO-TFe0/I0rMYecKoro
PaiOHUPOBAHUA  TEPPUTOPUM U XAPaAKTEPUCTMKY  BbIAENEHHbIX  TAaKCOHOMMUYECKUX  eAMHUL,
palioHNpoBaHMA (30H).



4.4, UHXKeHepHO-reonornyeckme nsbiCKaHuA
Ans pa3paboTKy NpoekTa

4.4.1. NpPU UHKEHEPHO-TEO/IOTMYECKNX MU3bICKAHUAX B PaloOHAx pa3BUTMA CKNOHOBbLIX MPOLLECCOB
Ons pa3paboTKn NpoeKkTa Heobxoanumo obecneymBaTtb COCTaB M COAEpPKAHNE OTYETHOM AOKYMEHTaUMMU B
COOTBEeTCTBMM € TpeboBaHUAMM nn. 6.7, 6.8 n 6.17 CHuM 11-02-96, nn. 5.1 - 5.14 CM 11-105-97 (yactb |)
HaACTOALLMX NPaBuI.

4.4.2. Ana obocHoBaHWA pa3paboOTKM MpPOEKTa CTPOUTENbCTBA NPeanpuaATUN, 34aHUA U
COOPYXKEHUN NHKEHEPHO-TEO/IOIMYECKYIO CbeMKY CaeayeT BbINoJ/IHATL B MacwTabax 1:5000 - 1:2000.

MpX M3bICKAHUAX ONA Pa3pabOTKM MPOEKTOB YHUKa/bHbIX OOBLEKTOB U 34aHUIN (CoopyXKeHuin)
NepBoro YypoBHA OTBETCTBEHHOCTM B pPAMOHAX Pa3BUTUA WMHTEHCMBHbLIX CKAOHOBbLIX MPOLECCOB
OOnycKaeTcs npuM 0b6OCHOBaHWMW B MPOrPaMMe M3bICKAHWIN BbINOJHATL WHXKEHEPHO-Fe0N0rMYECKyHo
CbEMKY Ha BCeM NNoWaAKe WAWM Ha OTAeNbHbIX y4vacTKax B MmacwTabax 1:1000 - 1:500. Mpwm
HeobXoAMMOCTM NPoBOAMTCA NabopaTopHOE MOAENMPOBAHNE NPOSBAEHWNI CKIOHOBbIX MPOLLECCOB.

NHKeHepHO-reoorMyecKkyto CbeMKy cneayeT BbiMoJIHATb Ha TEPPUTOPUM, BKAKOYAIOLLLEN NAOLWAAN
pasmMeLleHMa MNPOEKTUPYEMbIX 343aHUA U COOPYKEHUA U BO3MOXKHOIO MPOBEAEHMA MEepPOonpuUaTUi
NHXXEHEePHOW 3alLMTbl, @ TaKXe Ha NPMMbIKAIOLLMX YYacTKax, [ae pa3BUTUE CKIOHOBbIX MPOLLECCOB MOXKET
€034aTb ONACHOCTb AN1A NPOEKTUpyeMbix 06bekToB (n. 4.1.3).

TeppuUTopUsA MHKEHEPHO-TEOIOTMUYECKOM CbEMKM MOMKET BbITb YBEAUYEHA (MPU AO0MNONHUTENBHOM
0b0oCHOBaHWK B Nporpamme M3bICKaHWI) 3a CYET y4aCTKOB MpPUIEralolleil TeppUTOpUKM, Ha KOTOPbIX
MMEIOTCA MNPOAB/IEHUA CKAOHOBbIX MPOLLECCOB, aHaNOrMM4yHble KOTOPbIM BO3MOMHbI UM B rpaHuMLax
pa3smeLlleHUs NPoeKTUpyeMbiX 06 beKTOB.

FNy6uHY M3yYeHUs TONLLM FTPYHTOB Ha CKIOHaxX cleayeT Ha3HayaTb B COOTBETCTBMM ¢ nn. 7.8 U 7.9
CN 11-105-97 (4acTb 1), Mcxoan M3 HEOBXOAMMOCTN NPOXOAKN YaCTbO BbIPabOTOK BCEM MOLLHOCTM 30HbI
BO3MOXHOIO 3aXBaTa CKAOHOBbIMM MpoueccaMi, ¢ 3arnybneHnem Ha 3 - 5 M HUXKe 30Hbl X aKTUBHOTO
pa3BuUTHUA.

B npouecce paboT naowaab, AeTanbHOCTb (MacwTab) cbeMku 1 rnybuHa uccneayemoit rpyHToBOM
TO/LLM NPU HEOBXOAMMOCTU MOTYT ObITb YBEIMYEHbI NPU COOTBETCTBYOLLEM 06OCHOBAHMM B Nporpamme
pabot B cooTBeTcTBMM C TpeboBaHuamu n. 4.15 CHul 11-02-96.

Ha y4yacTkax WMHTEHCMBHOrO pPasBMTUA CKAOHOBbLIX MpoLeccoB, B $asax HayanbHOro nepuoga
NPOAB/IEHNA U OCHOBHbIX CMELLEHM onon3HA (Tabn. 4.2) peKoMmeHAYyeTCcA BbIMNOAHATb AOMNOJIHUTE/IbHO
TpewmHHO-MOopPdONorMyecKyto (ONoN3HEBYIO) CbeMKY (reoae3nyeckMmm MeTogamm), a TakKe NpoBoANTb
HUBE/IMPOBaHME NO CTBOPaAM FOPHbIX BbIPpaboToK.

4.4.3. KoanyecTBo ToYEK Hab1toA4eHMIM, B TOM YMC/1e TOPHbIX BbIPAabOTOK Ha 1 KM2 naowaau cneayet
YyCTaHaB/AMBaATb B 3aBUCMMOCTM OT MacliTaba UHXKEHEePHO-reoN0rMYECKOn CbeMKU C YYETOM C/IOXKHOCTH
NHXeHEepPHO-reo10rMYeckmx ycaosuin Teppmutopum B cootsetcteum ¢ CM 11-105-97 (4acts ).

Konnuyectso cTBOpOB (MPOAOAbHbIX M NONEpPeYHbIX) roOpPHbIX BbIpabOTOK Ha OMON3HEBOM CKIOHE
3aBMCUMT OT pasmepoB ononsHa (tabn. 4.3) u ero ¢opmbl (UMPKOOOBPA3HOW, rNETYEPOBUAHON,
dpoHTanbHOM). PekomeHayemoe obliee KONNYEeCTBO CTBOPOB COCTaBAsAET: OT 2 - 4 (ana HebonbLIMX NO
pasmepam rpynn ononsHen) go 4 - 8 (ana 6onbluimx U KpynHee). MNpu 3TOM MUHUMaNbLHOE KONMYECTBO
CTBOPOB MPUHUMAETCA AN TNeTYEepPOBUAHbLIX OMON3HEN, MaKCMManbHOe - Ans (GPOHTaNbHbIX, a
PacCTOAHUSA MeXKAy CTBOpamMu - B npeaenax 50 - 200 M B 3aBMCMMOCTM OT pa3smMepoB OMON3HEN.

MpW HanAMYMM 3PO3MOHHOIO MAM abpasMOHHOro NOAMbIBA CKAOHA B 6OpTax AOAWH MAM B
NPUBPENKHON YaCTU CYLUN U aKBATOPUU CneayeT AONONHUTENIbHO HameyaTb pag KOPOTKUX NPOA0AbHbIX
CTBOPOB.

Konnyectso ropHbix BbIpaboTOK Ha NPOAO/IbHbIX CTBOPAX U PACCTOAHUSA MEXAY HUMKW B nNpeaenax
KaXKgoro CTBOpa cieayeT YCTaHaBAMBATb UCXO4A M3 HEOOXOAMMOCTM YCTAHOBAEHUA FPAHUL, OCbIMHbIX U
06BasIbHO-0NON3HEBbLIX HaKOMAEHUI, UX dauuanbHOro pacyieHeHus, onpeaeneHua Tuna (noatuna)
0non3HA, ocbinu 1 o0bBana. Ha Kaxgom KpynHom (6onee 30 m) MopdoIOrMyeckom 31eMeHTe OMoJ3HSA
(ononsHeBas cTyneHb, Ban BbINUPaHMA U T.M.) PEKOMEHAYETCA MPOXOAWUTb HEe MeHee ABYX TFOPHbIX
BbIpabOTOK.

MpU CNOXHOM MeXxaHW3MEe CMellleHMA OMOoA3HA M (MM) BbICOKOKM pacyneHeHHocTH (6104HOCTM)
OMON3HEBOro Tena AOoMNycKaeTca NMPUHMMATb KOJIMYECTBO BbipaboTOK ANA CMeXHoro 6onee KpymnHOro



MmacliTaba MHKEeHePHO-TeoN0rMYEeCcKo CbeMKN N obecneuynBaTb NPOXOAKY HE MeHee 0AHOM BbiPaboTKM
Ha Kaxkaom 6noKe.

BbipaboTKK No cTBOpam c/edyeT pacnosiaraTb M 3a Npeaenamm onosi3HEBOro Tena (Bbiwe 6POBKK
CpbIBa W HUXKE A3blKa ONON3HS), a TaKKe 32 BPOBKOM CKNOHA Uy ero NoAHOXKNA (He meHee 1 - 2 BbIpaboTok
Ha YCTOMYMBbIX YACTAX CK/OHA).

4.4.4. Teodpunsnyeckne nccnenoBaHus cieayeT BbINOAHATL C y4ETOM TMMA (MOATMNA) CYLLECTBYOLLUX
WAM NPOrHO3MpPYeMbiX MNPOLLECCOB, B OCHOBHOM MO CTBOpPaM, MNPOXOAAWMM 4epe3 pas3BeAoYHble
BblPabOTKM, PacnosioXKeHHble BAOJIb OCK OMno3Hel (ocbinelt, 06Banos), a Npu HeobXoAMMOCTHM - U MO
nonepeyYHbIM CTBOPaM.

4.4.5. Tnaporeonormyeckme nccaegoBaHmA cneayeT BbINOAHATL B cooTBeTcTBUM ¢ n. 5.9 CIN 11-105-
97 (4acTtb |) u n. 4.2.8 HacToALLEro CBOAA NPABUA C LIeNbIO BbISBAEHWNA: UCTOYHUKOB 06BOAHEHUA CKIOHOB;
HanpaB/leHMA W CKOPOCTM ABUMKEHMA MOA3EMHbIX BOJZ; CTENeHWM BOLOMPOHULAEMOCTM MOPOA,
onpeaeneHns rmaporeocsiorMyecknx NnapameTpos U 060CHOBaHMA BO3MOXKHOCTM YCTPOMCTBA APEHaXKeEN.

4.4.6. Npyn onpoboBaHUU rPYHTOB, C/1aratoLLMX ONOI3HEBbIE MACChl, PEKOMEHAYETCA:

obecneynBaTb NpeacTaBUTEIbHbIA 0TOOP MOHOANTOB FPYHTOB U3 0CNabIEHHbIX M Pa3yNI0THEHHbIX
30H C HaAPYLIEHHbIMU CTPYKTYPHbIMM CBA3AMMU (MIOCKOCTU CMELLEHUs, COCKaNb3blBaHMA, 30Ha
BblAaB/NMBAHMA M T.M.), @ NPU HEBO3MOXKHOCTM OTOOpa 06pa3LOB rPYHTOB E€CTECTBEHHOMO C/OMKEHUSN
NpPoOM3BOAUTb UCCNeA0BAHMA NONEBBIMM METOAAMMU;

NpPou3BOAUTb KOHTPO/IbHble OTHOPbI 06Pa3LLOB FPYHTOB M3 OAHUX U TEX e MecT B nepuoasbl
MaKCMMabHbIX CKOPOCTEN CMELLLEHWUA OMO3HEBbIX 6H/I0KOB M NOBbIWEHMA YPOBHA NOA3EMHbIX BOA,

Konnuyectso 06pasuoB rpyHTOB, OTOMpaembIXx ANA NabopaToOpHbIX UCCAeAOBaHUI MX COCTaBa,
COCTOAAHMA W CBOWCTB, YCTaHaB/AMBAETCA B NPOrpamme M3bICKaHUN, UCXOAA M3 KOJMYecTBa JAUTONOrO-
reHeTUYeCKMX CNoeB, 30H 0CNabneHns B MaccMBax OMON3HEBbLIX CK/IOHOB, CTENEHW HeoAHOPOAHOCTU
rPyHTOB. MpK 3TOM KOAMYECTBO 06pasLOB rPYHTOB (MOHOAUTOB) AO/MKHO COCTaBAATbL He MeHee 10 u3
KaXKOoro c/1of, MMEeLLEero onpegenstouiee sHa4YeHne 410 oLueHKM YCTOMYMBOCTM CKIOHa (nonaaatowero
B CYLLECTBYHOLLME MM NOTEHLMANIbHO BO3MOXKHbIE 30HbI ONOA3HEBOrO CMELLEHUS), U He MeHee 6 - ann
OCTa/IbHbIX C/I0EB.

4.4.7. NNabopaTopHble 1 NosieBble UCCAeA0BAHUA CBOMCTB MPYHTOB CAEAYET BbINONHATL C YYETOM
TMNa (NoATMNa) CyLLEeCTBYOLWMX UM NPOrHO3MpPYyeMbIX AedpopMaunii CKNoHa B COOTBETCTBMM c NN. 4.2.7 1
4.2.10.

Mpn MccnenoBaHMAX CAOMKHbLIX OMON3HEN cneayeT NPUMEHATb COYETAHWUS PasANYHbIX METOLOB
onpeaeneHns CONPOTUBAEHUSA TPYHTOB CABUIY B 3aBUCMMOCTM OT COCTOAHWMA TPYHTOB, BMAA
HaNPSA*EHHOro COCTOAHMA TPYHTOB B M3y4aeMOoM TOJILLE M XapaKkTepa ux aedbopmaunii.

Cnepyetr YTOYHATb W KOPPEKTMPOBATb MOJIyYeHHble [AaHHble /1abopaTopHbIX M MOAEBbIX
onpeaeneHnUin MPOYHOCTHbIX XaPaKTEPUCTUK TFPYHTOB MO pe3y/sbTaTaM KOHTPOJ/bHbIX M 06OpaTHbIX
pacyeToB YCTOMYMBOCTM CK/IOHA M NabOpPaTOPHOro MoAeIMpPoOBaHuUA.

4.4.8. WN3yyeHue TpeLIMHOBATOCTU 06Ba/ibHbIX CKaJibHbIX CK/IOHOB (OTKOCOB) M OLEHKY WX
noTeHuManbHOM BNOYHOCTU C/ieflyeT OCYLWECTBAATb B COOTBETCTBMM C PEKOMEHAYEMON METOAMKON U B
obbeme cornacHo CHuM 2.01.15-90 (MpunoxkeHue 7) u Mpunoxenuto [ Hactoawero Ceoaa npasu. Mpu
3TOM c/ieayeT onpeaenaTb TaKKe OPUEHTUPOBKY U Yron NafeHuA TPEelWUH CMeLWEeHNA, OTYIEHEHMA U
TbIZIOBbIX, MOLLHOCTb CMELLL@eMbIX OMOA3HEBbIX 6/0KOB, COCTaB U COCTOSIHWE 3AMONHUTENA YKa3aHHbIX
TPELUH, CTeneHb pacyeHeEHHOCTU NOPOA CKAOHa.

4.4.9. CraumoHapHble HabnogeHus, npu HeobxogMmocTM, OB6OCHOBAaHHOW B Mporpamme
N3bICKaHWI, cieayeT BbINOHATbL 33 CMELLEHUAMM (NOABUMKKAMM), HAMPAXKEHUAMU B MAaCCUBE, PEKMMOM
NnoA3eMHbIX BOZ, U3MEHEHMAMM BNAXKHOCTU, NPOLLECCAMM BbIBETPUBAHMA B COOTBETCTBMM € N. 4.2.9.

CTaumoHapHble HabaaeHMA 32 ONOA3HEBLIMM NPOLLECCAMM, B TOM YMC/IE NPOBEAEHME TPELLMHHO-
MOPPONOrMYECKOW CbEMKW C BbISIBJEHMEM 30H CXKATUSA W PaCTAMKEHUA U HAOAOAEHUMAMWU 33 HUMM,
cnefyeT OCYLWECTBAATb Ha XapaKTepHbIX (TMMWMYHbLIX) y4acTKax CK/JOHa, Ha KOTOPbIX HameyaeTcs
obpa3oBaHMe ONoa3HA.

4.4.10. Npun KamepanbHol 06paboTke MaTepnanoB U AAHHbIX MHKEHEPHO-TE0/I0TMYECKON CbEeMKMU
cnepyetr OCYLWeCTBAATb WHXXEHEPHO-TeosIorMYeckoe pPavioHUPOBaHME TEppUTOPUU, MNOLBEPIKEHHOM
OMACHbIM CK/IOHOBbBIM NpPOLLECcam MO CTeNeHU UX ONACHOCTU, A TaKKe MPU LMPOKOM PasBUTUM U 4YacTo
MOBTOPAIOWMXCA TUMNAX OMNON3HENW - TUMOJIOTMYECKOE WHMKEHEPHO-Teo/IornMyeckoe palioHMPOBaHME
nccnegyemon Tepputopun. Mpu TUNOAONMYECKOM PaMOHMPOBAHMU CnedyeT BblAeNATb OMNon3He- U



obBanoonacHble y4yacTKM (MAM KX TPynnbl), OTHOCAWMECS K onpegeneHHomy Ttuny (noatuny) no
MexaHu3My cmelleHuns (Tabn. 4.1), c BbINOAHEHWEM A/A HUX JIOKa/NIbHOM OLEHKUM W MNPOrHosa
YCTOMYMBOCTU CKNOHOB PACHETHbIMU METOZ4aMM.

4.4.11. OUEHKY M NPOrHO3 YCTOMUYMBOCTU CKIOHOB KO/ZIMYECTBEHHbIMM (pacyeTHbIMKM) MeTogamu
cnepyet NPoBOAUTb KaK A5 OTAENbHbIX ero MopdOI0orMyeckmx 31eMeHTOB (KpyTbIX YCTYMNOB, OTKOCOB U
4p.), TaK U ANA OLEHKM YCTOMUYMBOCTU BCEro CKJ0OHA (KOPEHHOro CKA0HA M OMOA3HEBbLIX HAaKOM/IEHUN),
Y4YUTbIBaA Pe0SIOrMYeCcKme CBOMCTBa NOPOL,

OnAa Kaxaoro Tmna CKAOHOB PEKOMeEHAYeTCA 3afaBaTb HE MeHee O4HOr0 PacyeTHOro CTBOpa Mo
HaMNpPaB/IeHMIO OXMAAEMOro OMON3HEBOr0 CMELLEHMA C 3aXBaTOM MO BbICOTE BCEM MOTEHUMASIbHO
HeyCTOMYMBOWM 30HbI.

Mpw oLeHKe M NPOrHo3e YyCTOMYMBOCTU CKNOHOB KOJIMYECTBEHHbIMM MeToAamMmn ocoboe BHMMaHMe
cnepyet yoensto:

ONA yCTOMYMBLIX (B Nepuos NpoBeAeHUs U3bICKaHUI) CKNIOHOB - onpeaeneHnio HOPMaTUBHbIX U
pacyeTHbIX NOKa3aTeneir NPOYHOCTHbIX CBOMCTB HA OCHOBE 0OPATHbLIX PacyeToB YCTOMYMBOCTM CKIOHOB,
aHaAJIOTUYHbBIX MO WHXEHEepPHO-reoN0rMYecKMM YC/I0BUAM, €C/IM TaKMe OnoJsi3HWM HabawaalTca Ha
TePPUTOPUAX, NPUMbIKAOLWMX K PACCMATPUBAEMbIM YCTOMUYNBLIM CK/IOHAM;

AN YCNOBHO YCTOMUYMBBLIX CKAOHOB (popMMpOBaHUE CKIOHOB 3aBEPLUIMAOCH HEAABHO WM 3anac
YCTOMUMBOCTU HEBE/NNK) - BbIMNOJHEHUIO O0BpPATHbLIX PacyeToB YCTOMYMBOCTM MNPUMEHUTENBHO K
BOCCTAHOB/IEHHbIM ("PEKOHCTPYMPOBAHHbLIM") WHXKEHEPHO-reoNorMYecKMM YC/IOBUAM, MPU KOTOPbIX
paHee NPOUCXOANAN ONON3HEBbLIE NOABUNKKY;

AN HEYCTOMUYMBBIX CK/IOHOB B dase cmelleHns ononsHa (bopMmmpoBaHMe CKNIOHOB NpoAonKaeTca
N CONPOBOXAAETCA Pa3BUTUEM ONON3HEN) - 0B6paTHLIM U NPAMbIM pacyeTam yCTOMYMBOCTU AENCTBYOLMUX
OMOA3HEN, a TaKXKe NPOrHo3y 3axBaTa OMON3HEBbIMWU MOABMMKKAMW HOBbIX, MPUMbIKAIOWMUX K HUM
YYaCTKOB C BEPXOBOW WU/ HU30BOM CTOPOHbI CK/IOHA.

3HauyeHMA NoKasaTeNen CBOMCTB MPYHTOB, MCMO/b3yeMble NMPU pacyeTax YCTOMYMBOCTU CK/IOHOB,
cnepyet NPUHMMATb C YYETOM MPOTrHO3MPYEMbIX Ha Nepuog 3KCNyaTaummn NpoekTUpyemoro obbeKkTta
HaUXYOLWNX UHKEHEPHO-TE0/IOTMYECKUX YCIOBUM, C Y4ETOM TEXHOTEHHbIX BO34ENCTBUIA B COOTBETCTBUMU C
n.4.2.11.

MporHo3 pa3smepoB U O0OBLEMOB OMON3HEBbLIX TEN PEKOMEHAYETCS BbINOAHATbL AAA KaXKAoro
KOHKPETHOrO Yy4acTKa, rA4e BbisiBIEHa BO3MOMKHOCTb HApYyLUIEeHUA YCTONYMBOCTU:

Nno aHanormm c GakTUYECKN HabAoAaBLIMMUCA CMELLEHMAMU MPU COOTBETCTBUU WHMKEHEPHO-
reoNorMYeckmnx yCaoBuiA (reonormieckoro CTPOEHMA, PacnoioXeHNa BOLOHOCHbIX TOPU3OHTOB, INy6UHbI
YPOBHSA MOA3EMHbIX BOA, M BEANYMH HAMopa B MeCTaxX Pasrpy3KM Ha CKAOHE HamopHbIX BOAOHOCHbIX
rOPU30OHTOB, BbLICOTbl M KPYTU3HbI CK/AOHa) MPOrHO3MPYEeMoro OMoJ3HA U OMOA3HA-aHanora, npu
HeobxoAMMOCTU, C COOTBETCTBYIOLLLEN KOPPEKTUPOBKOIM;

cneumnanbHbIMK pacdeTamu (ana ononsHel cABUra; BblaaBaMBaHNAa U cyPpPO3NOHHbIX).

MpOrHo3 CKOPOCTM OMON3HEBbLIX CMELLEHMI B LENAX OLUEHKU UX OMAaCcHOCTM c/eayeT onpeaenatb
MEeTOA0M aHaNorMN C YY4ETOM MMEIOLWMXCA AaHHbIX O CKOPOCTAX MepemMelleHMA OMNON3HEN Pa3HOoro
MexaHW3Ma, a ANa OMOJI3HEN CABMra, BblAAaBAMBAHMA W BA3KOMAACTUYECKMX - TaKXKe chneunanbHbiMuU
pacyeTamu.

Bpems BO3HMKHOBEHMA WAW  aKTMBM3AUMKM  OMOA3HEBbIX aAedopmMaumnii  pekomeHayeTcs
YCTaHaB/AMBaTb MO BbIABAEHHOM A/1A PacCMATPMBAEMOrO CK/JAOHA U PEerMoHa LUMKAMYHOCTU Pa3BUTUA U
PUTMMYHOCTM NPOAB/IEHMA OMNON3HEN (C yYETOM UX MeXaHU3Ma) U NO AaHHbIM pacyeToB. PacyeT BpemeHu
BO3HWKHOBEHMA OMNON3HEBbIX CMELLEHWUI A1 CKNOHOB UMW 3/IEMEHTOB CK/I0HA, HaXo4ALLMXCA B Nepuos,
M3bICKAaHUA B CTabMAbHOM COCTOAHMM, CAeayeT BbINOMHATL MO pe3y/bTaTaM MpeaLecTBYOLWero
NPOrHO3NMPOBaHMUA M3MEHEHUN WHMKEHEPHO-Te0/I0rMYecKon OOCTaHOBKM Ha 3a4aHHbIA CPOK (Kak
npaBuao, MPUHUMAEMbIi PaBHbIM PACYETHOMY CPOKY 3KCMayaTauumM OO6BLEKTOB, pasmellaemblX Ha
CK/IOHE).

Cnocobbl 1 MeToAbl BbIMNONHEHMA PACYETOB YCTOMYMBOCTM CKAOHOB PEKOMEHAYETCA MPUHMMATL
COMNACHO WMEILWMMCA METOAMYECKMM [OKYMEHTAM MO KONMYECTBEHHOM OUEHKe W MPOrHosy
YCTOMYMBOCTU OMOJI3HEBbLIX CK/IOHOB, B cooTBeTcTBuM c n. 4.2.11.,

Pe3ynbTaTbl pacyeToB YCTOMYMBOCTM OMON3HEBbLIX CKAOHOB, MOJIyYEHHble C MPUMEHEHMEM
Pas3/INYHbIX pacyeTHbIX CXem, MeTodoB M cnocoboB, HeobxoAMMO YBA3bIBaTb Mexay cobon u
KOPPEKTUPOBATb B Lie/iAX obecnevyeHmn AOCTOBEPHbIX AAHHbIX A8 NPOEKTUPOBAHMA OOBEKTOB, B TOM



yucne NPOTUBOONONIHEBBIX COOPYHKEHUMN.

4.4.12. TMNo pe3ynbTataM M3bICKAHUIN cledyeT MPOrHO3MPOBATb KOCBEHHblE HeraTMBHbIE
nocneacTsma 06BanbHbIX M OMNON3HEBbLIX CMELLEHNIN, B TOM YMC/e IKONOTMYECKME B COOTBETCTBUM C M.
4.2.12.

4.4.13. TexHUYECKMIA OTYET O pesynbTaTax MHMKEHEPHO-Feo/0rMYecKMX W3bICKAHUN B paloHax
pa3BMTMA CKNOHOBBIX NPOLLECCOB A/1A Pa3paboTKM NPOEKTA SO/IKEH COAEPKaTb CAeaytolWwme AaHHbIe:

paliOHMPOBAHUE TEPPUTOPUN C XaAPaAKTEPUCTUKOW HOPMATMBHBIX M PaCYETHbIX MOKasaTenen
dOU3MKO-MexaHNYeCcKMX CBOWCTB MOPOA MO BblAENEHHbIM WHXXEHEPHO-TeoJIOTMYECKUM 31eMeHTam B
npegenax Ka*KAoro TakCOHa, B TOM 4Yuc/e 3a npegesamu OMOJI3HEBOTO CKJIOHA, C YY4ETOM OXUAAeMbIX
M3MEHEHUI 3TUX MNOKasaTenern Npu aKTMBM3ALMM OMON3HEBOW AeATeNbHOCTM (NpUM  HanmMuuu
COOTBETCTBYHOLLMX MaTePUanoB - MO Ce30HHbIM NepUoaam 3a MHOTOIETHUI CPOK);

NOJIOXKEeHNEe MOBEPXHOCTEN (MM 30H) ocnabneHus B MaccuBe CK/IOHA (TPeLMHbl Pas/iM4yHOro
NPOUCXOXAEHMA, CTapble N CBEXME NOBEPXHOCTU OMNON3HEBbLIX CMELLEHWUI, KOHTaKTbl C/I0€B, MPOC/ION U
30Hbl MaZIOMPOYHbIX MOPOA, 30Hbl TEKTOHUYECKOTO AP0bieHUs);

pacnpocTpaHeHMe BOLOHOCHbIX TOPU3OHTOB W OOBOAHEHHbIX 30H B MaccMBe MoOPoOA,
rmapaBanyecKkme rpagmeHTbl U BEAMUYUHbBI HANOPOB NOA3EMHbIX BOA,

Ha/IMYMEe Ha CKIOHE N COCTOAHNE UHMKEHEPHbBIX COOPYXKEHUI (B TOM YMcae NPOTUBOOMOI3HEBLIX U
NpPOTUBOO6BA/bHbIX), BK/OYAs BOAONPOBOAHYIO U KaHA/IM3AUMOHHYIO CETb.

[na ckanbHbiXx 06BanOOMNACHbIX CKJAOHOB B TEXHMYECKOM OTYeETe creayeT MPUBOAUTL OLLEHKY
cTeneHM onacHoctM (ocobo onacHble, oOMacHble, HeEOMacHble) MO pe3y/nbTaTaM onpegeneHus
MOPDOOMETPUYECKMX U UHKEHEPHO-TEONIOTMYECKUX  XAPAKTEPUCTUK  (BKAKOYAA  XapaKTEPUCTUKY
MPOYHOCTHbIX CBOMCTB CKa/IbHbIX NOPOA, HAa OAHOOCHOE CXATUE), MacCOBbIX 3aMepOoB TPELMHOBATOCTH,
pacyeTHON KPYMHOCTM OBGJOMKOB CKa/ibHbIX FPYHTOB MO WX MOTEHLMANbHOW BA0YHOCTM, PaCHETHYHO
rPaHULY 30Hbl MOpPa)KeHMUA O0OBaNbHbIMM MacCaMM C Y4eTOM CEMCMMYHOCTM NAOLWAAKM ObObeKTa
CTpOUTENbCTBA, B COOTBETCTBUM C TpebosaHmamu CHuM 2.01.15-90 (MpunoxkeHuns 5 n 7).

Mo pe3ynbTaTam SIOKa/IbHOM OLLEHKM M NPOTrHO3a YCTOMUYMBOCTM CKIOHOB HA NEPUOL U3bICKAHWUIA U C
Yy4eTOM NPOrHO3MpyemMbix Hanbonee HebNaronpPUATHBIX YCNOBUI CheayeT NPUBOAUTL PEKOMEHAALMU ANA
BbI6OpPa NPOTMBOOMON3HEBbLIX U MPOTUBOOOBANBHBIX MEPONPUATUIA.

Kpome TOro, TeXHUYECKUIN OTYET AO/IKEH COAEPKaTb UCXOAHble AaHHble U pe3yabTaTbl pacyeTa
YCTOMUYMBOCTM CKJOHOB M OTKOCOB, MPOrHO3 Pa3BMUTUA OMNOJI3HEBbIX NpoLeccoB 6e3 yuyeTa BO34eNCTBUA OT
NPOEKTUPYEMOTO CTPOUTENbCTBA, UCXOAHbIE AaHHble ANA Pa3paboTKM NpPoeKTa NPOTUBOOMON3HEBbLIX U
NPOTMBOOOBA/NILHLIX COOPYKEHWN W MEPONPUATMA, a TaKKe Japyrme Heobxogumble JaHHble B
cooTBeTCcTBMMU ¢ TpeboBaHMamuM n. 6.17 CHull 11-02-96.

4.5. UHXKeHepHO-reonormyeckme n3biCKaHuA
AnA pa3paboTkM paboyen 4OKYMeHTaLMm

4.5.1. NpK NUHXKEHEPHO-reoNorMYECKUX M3bICKAHUAX AN pa3paboTKu paboueit AOKYMeHTauuu B
palioHax pPa3sBMTUA CKIOHOBLIX NpoLeccoB HeobxoaMmo obecneymBaTb COCTaB U COAEpPHKaHNE OTYETHOM
OOKYMEHTalU MM B COOTBETCTBUM € TpeboBaHUAMM Nn. 6.24 - 6.26 CHulM 11-02-96, nn. 8.1 - 8.20 CMN 11-105-
97 (4acTb ) M HacToALWMX NpaBuU.

4.5.2. NpK NUHXKEHEPHO-reoNorMYECKUX M3bICKAHUAX AN pa3paboTKu paboueit AOKYMeHTauuu B
palioHax PasBUTUA ONACHbIX CKIOHOBbIX MPOLLECCOB ceayeT AOMNOJHUTENbHO K U3bICKAaHUAM B 0ObIYHbIX
NPUPOAHbIX YCNOBUAX BbIMOJHATb:

YTOYHEHWE ONON3HEBOM U 06BasIbHOM OBCTAHOBKU Ha yYyacTKax pasmeLleHUs OTAe/bHbIX 34aHUN U
COOpPYKEHUI C AeTanbHOCTblo, obecneynBatoLLell pacyeTbl U OLEHKY YCTOMYMBOCTM CKAOHA (OTAENbHbIX
ero 4yactei Uan oTAe/IbHbIX ONON3HEN);

NosyYeHue AOMNONHUTENbHbIX AaHHbIX, HEOOXOAMMbBIX ONA Pa3paboTKM paboyeit AOKYMEHTaUUU
NPOTMBOOMNON3HEBLIX COOPYKEHUN;

NPOAO/IKEHME OpPraHU30BaHHbIX paHee CTaUMOHAPHbIX HabNloAEHW 33 OMNON3HEBLIMU U
06BanbHbIMM MpoLLEcCamM M onos3HeobpasyWwmnMmmn dakTopamm M cosgaHue npu HeobxoauMmocTu
OONONHUTENbHBIX HabAlo4aTeNbHbIX MYHKTOB C YYEeTOM pPasMeLleHUs Ha uccaesyemon naowagke
KOHKPETHbIX 34aHWNI U COOPYKEHUN.

4.5.3. CoctaB 1 06bemMbl OTAENbHbIX BMAOB M3bICKaTENbCKUX paboT cnegyeTr o60CHOBbLIBATL B



nporpamme M3bICKaHWUN, UCXOAA M3 UX LLESIeBOrO Ha3HauYeHWA, HaMeYeHHbIX MPOEKTHbIX pelleHni no
CTPOMTENLCTBY 34aHUI U COOPYKEHWUIN, B TOM YMCae 3aWMUTHBIX, C y4eToM TpeboBaHuit pasgena 8 CN 11-
105-97 (yacTtb 1), 4nA pacyeToB OCHOBaHWI M GYHAAMEHTOB B Mpegesiax KOHTYPOB MPOEKTUPYEMBbIX
3[aHWUIN U COOPYHKEHWNA.

OT160p NpPob rpyHTOB M CXeMbl N1abOPaATOPHbIX onpeseneHnin NoKasaTenein NPOUYHOCTHbIX CBOMCTB
FPYHTOB AOJ/IKHbl YCTaHaB/MBATbCA C YyYETOM PaCNONOXEHUA U XapaKTepa NOAroTOBKM OCHOBaHUA U
0CobeHHOCTeN 3KcnayaTauuu MPOEKTUPYEMbIX 303HUA U COOPYNKEHUM Ha KaxAOM y4yacTke (cpeska,
NoACbINKa, YKIOHbI NOBEPXHOCTWU, 3KpaHMPOBaHUE achasibTOM, HanM4YMe MOKPbIX MPOLECCOB, YTEYEK,
OVNHAMMYECKUX HarpysoK 1 T.M.).

4.5.4. OueHKY M NPOrHo3 YCTOMYMBOCTM CKAOHOB C/ieAyeT OCYyL,ecTBAATb B COOTBETCTBMM C M.
4.2.11, 4.3.5, c y4eTOM BbIOGPaHHOIO MOJIOXKEHMA COOPYHKEHUNA N YTOYHEHHbIX FPAHUL, 30H PA3/INYHOM
CTeneHM oNacHOCTU CKNOHOBBIX Npoueccos. Mpu oueHKe U NPOrHo3e yCToMYMBOCTN ONOA3HEBOIO CK/IOHA
pacyeTHbIMM MeToAaMM cneayeT yunmTbiBaTb nonoxeHua n. 4.4.11. CneunanbHble pacyeTbl AOJIKHbI
BbINO/IHATLCA ANA OLLEHKN BPEMEHHOW YCTOMYMBOCTM OTKOCOB CTPOMUTESIbHbBIX BbIEMOK.

Mpn npepocTaBAeHMM 3aKa3YMKOM MCXOLHbIX [OAHHbLIX, XapaKTepU3YHOWMX MPOEKTUPYEMbIN
06beKT, cocTaBAAeTcas NpeaBapuTesbHbliA NPOrHO3 YCTOMYMBOCTM CKAOHA C Y4ETOM CTPOWUTENbCTBA
NPOEKTUPYEMbIX 34aHUIN U COOPYKEHWIA.

PacueTHble cTBOpbl peKOMeHAyeTcA pacnosaraTb Ha BCEX MMEIOLWMXCA WUAW NOTEHUWANbHO
BO3MOXHbIX OM0/I3HAX (1 - 3 cTBOPa Ha KaXKA40M ONOJI3HE MO ero 0CK), a TaKXKe Ha BCEX OMOJI3HEOMNACHbIX
Y4YaCTKax NPOeKTUPYEMbIX 34aHUN N COOPYKEHUN.

4.5.5. B TeXHUYECKOM OT4eTE (3aKA04YEHNN) O pe3yabTaTax UHKEHEPHO-TE0IOTMYECKMX U3bICKAH W
Ana paspaboTknm paboyert [OKYMeEHTaUMW crenyeT AOMONHUTENbHO MPUBOAUTL XapPaKTEPUCTURY
OVHAMMKM CKJIOHOBbIX MPOLLECCOB 33 Nepuoj, NpoLwelnin CO BpeMEHW OKOHYaHWA WM3bICKaHWN Ha
npeablgyllem 3Tane, C Y4eTOM pPe3y/bTaTOB MPOBOAMBIUMXCA CTaUMOHAPHbIX HabaoaeHUn 3a
CKNOHOBbIMM Mpoueccamm u obycnoBansaoWwMmmn Mx $akTopamu, a TaKXKe peKomeHZauuu ans
NPOM3BOACTBA CTPOUTE/IbHBIX PaboT.

Ha yuyacTKax cTpouTenbctBa Kaxporo 3gaHua | u |l ypoBHA OTBETCTBEHHOCTU A0/KHa ObiTb
ycTaHoBneHa ¢asa (cTagusa) pasBUTMA OMOM3HA, MOLLHOCTb M COCTaB OMOJI3HEBbLIX TPYHTOBbLIX Macc,
ocnabneHHble 30Hbl, NI0CKOCTU CMELLLEHUA.

4.6. UHXKeHepHO-reonormyeckme n3biCKaHuA
B Nepmog, CTPOUTENbCTBA, IKCN/IyaTaumm
N INKBMAAUMMU 343HUI U COOPYIKEHNI

4.6.1. UH)KeHepHO-Teo/IorMyeckne n3biCKaHUA B Nepuos CTPOUTENIbCTBA 34aHUM U COOPYKEHUI B
palioHax pPa3BUTMA ONACHbIX CKNOHOBbLIX NPOLLECCOB AOJIKHbI 06ecneynsaTb NOAyYEHME MATEPUANOB U
OAHHbIX O COCTOSHUM U WU3MEHEHWM WHXXEHEPHO-TEO/IOTMYECKUX YCNOBUIM ANA KOHTPONA WAM
KOPPEKTUPOBKN MPOEKTHbIX PEeLIeHUA U MeponpUATUIN, CBA3AHHbLIX C MOBbIWEHNEM YCTOMYMBOCTH,
HaAeKHOCTU M IKCMyaTaLMOHHON NPUTO4HOCTU BO3BOAMMbBIX 303aHUN N COOPYKEHUN.

CocTtaB M 06BEeMbI M3bICKATENbCKUX PAabOT B 3aBUCMMOCTM OT cTaanu ($basbl) onon3HeBoro npotecca
cnepyet ycTaHaB/AMBaTb B NPOrpamme M3bICKAHWIA C Y4ETOM COCTOAHWMA M YCTOMYMBOCTM OMON3HEBbLIX
CK/IOHOB, B COOTBETCTBUU C TEXHUYECKMM 3aJaHUEM.

Mpyv BeAEHUU UCNONHUTENBHOW FEe0/I0TMYECKON [OKYMEHTAUUN CTPOUTENbHbIX BblPabOTOK
(KoTnoBaHbI, TpaHLWeN 1 Ap.) HEOBX0AMMO GUKCUMPOBATL NPU3HAKM NPOABIEHUA CKIOHOBbLIX NPOL,ECCOB,
B TOM YMCne TPeLLMHbI OTPbIBA M BOPTOBOrO OTNOPA, 30HbI 0CNABNEHHbIX FPYHTOB, BbIBAN0B, OCbINAHUA U
T.N.

Ha ononsHeBbix TepputopumaAx B Ppasax HayaIbHOro Nepuoaa NpoABAEHUA U OCHOBHbIX CMELLLEHUN
ononsHA (tabn. 4.2) Heo6x0AMMO BbINONHATL CTaLLMOHAPHbIe HabAAEHNA 33 NOABAEHUEM U PA3BUTUEM
TPELWMH OTPbIBA, AMHAMUKOWN CMELLEHUA OMON3HEBbIX MACC, USMEHEHWEM COCTOSHWUS U CBOMCTB FPYHTOB,
rMApPoOreonorMyeckmnx ycaosuii, mopposormm u ycTonunBoCTM ONOI3HEBOTO CKIOHaA.

Ha noTeHUManbHO OMNON3HEBLIX TEPPUTOPUAX U OMOA3HEBbIX TeppuTopmAax B  ¢asax
NoAroTOBUTENbHOMO MNepuoaa, BPEMEHHOW U ANuTenbHOM cTabunmsaumm cnepyeT  BbINOAHATH
CTauMOHapHble HabNAEHMA 3@ W3MEHEHUAMM HanpAXeHW B MacCcuMBe, MOPOBOFO AaBNEHMA U
rMAPOreonorMyecKMMm yCI0BUAMM C LLeNbo YCTAHOBIEHWUA CTENEHW BANAHNA NPUPOAHBIX M TEXHOTEHHbIX



$aKTOPOB Ha YCTOMYMBOCTb OMON3HEBbIX CK/IOHOB.

Mpwn 3TOM Hapsaay C 4OKYMEHTUPOBAHMEM OTKOCOB CTPOUTE/bHbIX BbIEMOK NPU HEOBXOAMMOCTH
MOryT NPOM3BOAUTLCA AOMO/HUTENbHbIE MapLpPyTHble HabaoAeHUA, NPOXoAKa FOPHbIX BblpaboToK,
oT60p 06pa3LOB rPyHTOB M Npob noasemHbix BoA U UX nabopaTopHble aHanusbl, reopusmyeckne u
rMaporeonorMyeckne nUcciesoBaHus, Nosesble UCCAea0BaHMA CBOMCTB MPYHTOB, pacyeTbl YCTOMYMBOCTH
CK/IOHOB Y MOZENNPOBaHME.

Pe3ynbTaTbl MHKEHEPHO-TE0N0OMMYECKUX M3bICKAHUIN B Mepuoa CTPOUTENbCTBA OOBEKTa LO0NMKHbI
npeacTaBAATbCA B BUAE TEXHUYECKOro OT4YeTa (3aKoueHUs), KOTOPbIA A0/MKEH cogepyKaTb AaHHble O
CKOPOCTU M MEPUOAUYHOCTM CMELLEHMA OMON3HEBLIX Macc, NPOABAEHUN U Pa3BUTUM TPELLMH OTPbIBa,
N3MEHEHUN COCTOSAHUA U CBOMCTB rPYHTOB, MMAPOreoNorMyeckmx yciosmnii, Mop¢poaornm n ycTomunmBocTu
ONON3HEBbIX CKNIOHOB, @ TAK}Ke PeKoMeHAaLUunn AnA NPoM3BOACTBa CTPOUTENbHbIX PaboT, OcyLLecTBAeHNS
NPOTUBOONON3HEBbLIX MEPOMNPUATUIA N BbINOAHEHUA AaNbHENLLIUX U3bICKATENbCKUX PaboT, B TOM Yucae,
npu HeobXoAMMOCTN, PEKOMEHAALUMU MO KOPPEKTUPOBKE MMEIOLLENCA CUCTEMbI WHMXEHEepPHO-
reo/IorMyeckoro MOHUTOPUHra.

B npouecce cTpouTenbcTBa 0b6beKTa B C/ydae 3aMeTHON aKTUBU3aLMU CKAOHOBbIX MPOLLECCOB
HeobX0AMMO BbINONHEHUE WMHMKEHEPHO-TEONIOMMUYECKUX U3bICKAaHUA ANA CPOYHOW OLEHKU CUTyaLuu U
onepaTUBHOrO NPUHATUA PEKOMEHAALMI AN BO3MOMKHbIX MU3MEHEHUIA MPOEKTHbIX pelleHnin (BKAoYan
3aLLMTHbIE COOPYKEHWNSA U MEPONPUATUA) N OPraHU3aLLIMK CTPOUTENbHbIX PaboT C Lie/1bio BOCCTAHOBAEHUS
N NOBbILWEHUS YCTONYMBOCTM CKNOHOB.

4.6.2. NIHXXeHepHO-reoNornyeckme M3biCKaHua B Nepuog, aKcnayatauum npeanpusaTuii, 3gaHunii u
COOPYXKEHUI cneayeT NPOU3BOAUTb TaK }Ke, KaK U B Nepuos CTPOUTENbCTBA, C YYETOM A0NONHUTENbHbIX
TpeboBaHWUI HACTOALLErO NYHKTA.

Mpu  M3bICKAaHMAX  HeobXoAMMO  YCTaHaB/AMBATb  AMHAMUKY  U3MeHeHus  (GaKTopoB,
06YyCNOBNMBAIOLLMX AaKTUBM3ALMIO ONO3HEN U 06BanoB.

B coctaB cTaumoHapHbIX HabnwAeHWN credyeT BKAOYMATb HabnwoAeHMA 3a ocagkamun W
aedopmaumammn aKCnAyaTUpPyeMbIX 34aHUN U COOPYHKEHUN, obcnenoBaHME UX OCHOBAHMM, a TaKkKe
HabnlogeHNA 3a COCTOSIHMEM W WUCMNOJIb30OBAHMEM OMNON3HEBOro CK/OHA, BK/OYAA MPUJIEratoLLyto
TeppuUTopUio.

NHeHepHO-reoNormyeckme nsbiCKkaHuaA cneayet BbINoAHATb Ha ONOM3HEBbLIX TepPUTOPUAX B Ppasax
BpeMEHHON N ANUTEeNbHOW CTabuau3auunm U Ha MNOTEHLManbHO OMOA3HEBbLIX TEPPUTOPUAX C LIENbIO
CBOEBPEMEHHOrO BbIAB/IEHMA aKTMBU3ALMN ONON3HEBbIX NPOLLECCOB, NOAyYeHMA HeOBX0AMMbIX AaHHbIX
ana obecneyeHMA 3aWUTHbIX MEPONPUATUIA MO COXPAaHEHWUIO YCTOMYMBOCTM W 3SKCM/yaTalMOHHOM
NPUroAHOCTU CYLLLECTBYIOWMX 34aHUIA U COOPYKEHUI, a TaKKe ANA YTOUYHEHUA paHee BbIMOJIHEHHbIX U
COCTaB/IeHMA HOBbIX NPOrHO30B YCTOMYMBOCTM CKNOHOB Y OTKOCOB.

NHXKeHepHO-reonorMyeckme M3bICKaHMA Ha OMOJI3HEBbIX 3aCTPOEHHbIX TeppuTopusax B dasax
Haya/bHOrO MepuoAa MPOABMEHMUA, a TaKXe pPa3BuTMA U GOPMUPOBAHMA OMON3HEBOro npolecca
BbINO/IHAOTCA MO TEXHMUYECKOMY 3a/1aHMI0 3aKa3umMKa U A0MKHbI 06ecneuynBaTtb yCTaHOBIEHME ANHAMUKU
OMO/N3HEeBOro Nnpouecca W nosy4yeHne AaHHbIX ANA ONepaTUBHOMO pPelleHMA 3a4a4 Mo YCTPaHEeHMUIO UK
CHU)KEHMUIO BAMAHUA HebnaronpuATHbIX (GaKTOpPOB, MNPOBEAEHUIO MEPONpUATUIA MO UKBUAALMU
aBapPUIMHbBIX CUTYaLUNA.

4.6.3. VIHXXeHepHO-reoNorMyeckme u3bICKaHMA B Nepuos, /NMKBUAAUUM OBBEKTOB O0/KHbI
obecneunBaTb MoONyYeHWE MaTepPManoB W AaHHbIX AN YCTAaHOB/AEHUA 6e30MacHbIX YCAOBWUM Mpu
BbINO/IHEHWMM PabOT MO CHOCY 34aHUIA U COOPYXKEHWUM, 0BOCHOBAHMA MEPOMNPUATUIA MO CaHauUu
(o3m0poOBNEHUIO) MCNONb3YEMON TEPPUTOPUM U MEPONPUATUN MO NPEKPALEHUID WU CHUNKEHWUIO
aKTMBHOCTM ONoOA3HeN n 06BanoB..

5. NHXXEHEPHO-TEO/TOTMYECKUE U3bICKAHUNA
B PAMIOHAX PA3BUTUA KAPCTA

5.1. Obuwme nosioKeHus
5.1.1. Moa Kapctom cnenyeT NMOHMMaTb COBOKYMHOCTb TEO0/IOTMYECKUX MPOLLECCOB M ABJIEHUN,

BbI3BaHHbIX PACTBOPEHMEM MOA3EMHbIMU W (MNM) MOBEPXHOCTHBIMW BOZAMMK TOPHbIX MOPOA M
NPOABAAOLNXCA B 06pa30BaHUMN B HUX NYCTOT, HAPYLIEHUN CTPYKTYPbl U USMEHEHUM CBOMCTB.



KapcToBblit npouecc COMpPOBOXKAAETCA pa3mbiBOM nopoad, cydpoosven, pgedopmaumamm
NOBEPXHOCTM 3EM/IN U OCHOBAHWI 30aHUIN U COOPYKEHUI (NPOBASIbI, OCEAAHUSA, BOPOHKM), USMEHEHNEM
CBOWCTB FPYHTOB MOKpPbIBaloLWen Tonwm, GopmmpoBaHNEM 0CODOTo XapaKTepa LMPKYAALUNN U PEXUMA
NoA3eMHbIX M NOBEPXHOCTHbIX BOA, U cneundunyeckoro penbedpa MecTHOCTH.

5.1.2. K palioHam pa3BuTUA KapcTa cneayet OTHOCUTb TEpPPUTOpUM, B Mpenenax KoTopbiX
pacnpocTpaHeHbl BOAOPACTBOPMMbIE FOPHblE NOPOAb! (M3BECTHAKM, LONOMUTLI, M, TUMCbl, AHFUAPUTLI,
KaMeHHas COMb U T.M.) U UMEOT MECTO W/IN BO3MOXKHbI MOBEPXHOCTHbIE U (MAK) NOA3EMHblE NPOABNEHUA
Kapcra.

5.1.3. K KapcToBbim gedopmaLmam 3e MHON NOBEPXHOCTU ciegyeT OTHOCUTbL: NPOBasibl, IOKA/IbHbIE
n obLme ocefaHMA TEPPUTOPUM, A TaKKe KOPPO3UIO (pPacTBOPEHME) MOBEPXHOCTU KAPCTYHOLLMXCS NOPOA,

KapcTtoBbiIM npoBasiom cyuMTaeTca 0OycnoB/ieHHOe pPa3sBUTMEM  KApCTOBOrO  mpouecca
KaTacTpopuueckn 6bicTpoe obpyllueHMe 3eMHON MNoBepXHOCTU (MAM ocHoBaHMA ¢yHAAMeHTa) C
obpasoBaHMem B Hel aAmbl (BOpPOHKM). CnedyeT pasnanyaTb TWUMbl KAapCTOBbIX NPOBAJIOB: KapcCTOBO-
06BanbHble, KapCcTOBO-CYPPO3NOHHbIE U CMELLIaHHble (KapcToBO-cydHO3MOHHO-06BaNbHbIE).

KapcTtoBo-06BasibHble MPOBa/bl BO3HUKAIOT NPU HAaMYMM Ha Maioin rybuHe AOCTaTOYHO KPYMNHOM
NMONOCTU C 0C/1labNeHHON, TOTOBOM K 0BpYLLUEHUIO KPOB/IEN.

KapctoBo-cyddo3noHHbIE NpPOBaabl NPOMUCXOAAT B pe3y/bTaTe nepemelieHma GuabTpytoLencs
BOAOM MNEeCcYaHO-T/IMHUCTOrO MaTepuana M3 MOKPbIBAKOWMX MOPOL B KapcToBble NoaocTM u (1awm)
paclwmnpeHHble TPELMHbI.

K nokanbHbIM OCeAaHMAM c/iefyeT OTHOCUTb MOCTEMEHHbIE OMYCKAaHWSA 3eMHOWM NOBEPXHOCTU U
CNaralowmx ee rpyHToOB, UMeoLLME NonepedHnK (gruameTp) He bosee HECKOIbKUX AECATKOB METPOB.

MpoBanbl M NOKaNbHble 0ceAaHMUA BOSHUMKAIOT NOOAMHOUYKE MauK rpynnamu. OHKM nogpasaenatorcs
Ha NepBMYHbIE, NPOUCXOAALLME HAa HOBOM MECTe, U NMOBTOPHble. B pe3ynbTaTe nepBMYHbIX 06pasytoTcs
HOBble KapCTOBble BOPOHKM, a NMOBTOPHbIE NPOBajibl U IOKaNbHbIe O0CeAaHMA BbI3bIBAlOT NocnaeaytoLlee
yrnybneHve n paclumpeHune sTux BOPOHOK. MpoBanbl M NOKaNbHble OCeAaHUA MOTYT YepeaoBaTbCA ApYr C
APYrom v NOBTOPATLCA MHOTOKPATHO Ha OAHOM U TOM ¥Ke MecTe Uan nobamsoctu.

K obwmm ocepaHuam cnegyet OTHOCUTb MOCTEMNEHHbIE OMYyCKaHMA OBLWMPHbIX Y4aCTKOB 3eMHOW
NMOBEPXHOCTMU.

5.1.4. Cpean NOBEPXHOCTHbIX KapCTOBbIX ¢GOPM c/ieAyeT pas/inyatb: BOPOHKU - 3aMKHyTble
BMaguHbl, obpasylowmeca U pacTylime B pesynbTaTe MPOBAJSIOB M JIOKAJIbHbIX OCEAAHWUIN TPYHTa,
CNararmoLLero 3eMHyl0 MOBEPXHOCTb; Kappbl - GOpPMbl MOBEPXHOCTHOFO PACTBOPEHMA TOPHbLIX NOPOL;
MOHOPbI - TPELLMHbI, NOrNOoWaloWMe BOAY; C/AOMKHbIE KapCTOBO-3PO3MOHHble BMagMHblI (0Bparwy,
KOTNOBMHbI U Ap.) - popmUupyloLLmMecs 3a cHeT B3aMMOLENCTBUA NPOBAI006Pa30BaHUA U 3pO3UK; My babl
oceaHusA - NOHUMKEHMSA, BbI3BaHHble 0OLMM 0cegaHMeM 3eMHON MOBEPXHOCTH.

K noasemHbiM KapcToBbIM GOpPMaM OTHOCATCA: PacLUIMPEHHbIE PACcTBOPEHMEM (pacKapCTOBaHHbIE)
TpelMHbI; Nopbl pacTBopeHus (A0 2 mm); KaBepHbl (0T 2 Ao 20 mMm); pa3HoobpasHblie NOAOCTU (B TOM
yucne newepbl); pPaspyleHHble W PasynJIOTHEHHble 30Hbl; MOBEPXHOCTM PACTBOPEHMA CNOEB
KapCTyOWMXCA NOPOA,; HapyWeHWA 3a1eraHnsA ropHbIX MOPOL B pe3y/ibTaTe UX CABUNKEHMA U 0OpYyLLUEHUS
HaZ, KapCTOBbIMM MNOMOCTAMMW, PA3PYLUEHHbIMU W PA3yNJIOTHEHHbIMW 30HAMMW; BOPOHKM U Apyrue
KapcToBble GpopMbl norpebeHHOro naneopenbeda 3eMHON NOBEPXHOCTH.

K cBfi3aHHbIM C KapCTOM OCOBEHHOCTAM TUAPONOTMYECKMX WU TUAPOTre0N0ONMYECKUX YCNOBUI
OTHOCATCA: KpallHe HEOAHOPOAHAA U HEpPeLKO BECbMA BblCOKAA BOAOMNPOHMLLAEMOCTb 3aKapCTOBAHHbIX
nopoA; HepaBHOMEPHOCTb PACcNpeAeNeHN N PEXMMA NOBEPXHOCTHOFO U NOA3EMHOr0 CTOKa; Haauuyume
04YaroB MHTEHCMBHOIFO MOINOWEHUA MOBEPXHOCTHbIX BOA, YTEYEK W3 BOAOXPAHWUAMLYL W BHE3AMHbIX
60/1bLWLINX BOAONPUTOKOB B TOPHbIE BbIPAaBOTKN M KOT/IOBaHbI.

5.1.5. Mo cocTaBy 3aKapCTOBaHHbIX NOPOA, CAefyeT BblAeNATb TPM TUMA KapcTa: KapboHaTHbIN
(TpyaHOpacTBOpMMbIE NOPOADI - U3BECTHAK, JOJIOMUT, MeN, Mpamop); cynbdaTHbIN (cpefHepacTBopumMble
nopoabl - TUNC, aHTMAPUT) U XNOPUAHBIN, UM CONAHOM (NerkopacTBoOpUMbIe NOPOAbl - FaNnUT, CUNbBUH,
KapHanauT). Mo ycnoBusm 3aneraHus HeobxoAUMMO pasivyaTb ABa BWAA KapcTa: OTKPbITbIA -
KapcTylowpeca nopoabl 3a/neralT C MOBEPXHOCTM M MNOKPbLITbIA (MMeloWwmii NpenmyL,ecTBeHHoe
pacnpocTpaHeHWe Ha TeppUTOpPUnN Poccmm) - KapcTyroLLMecs Nopoabl MOKPbITbI CBEPXY HEPACTBOPUMbIMM
nopogamm.

Mo OTHOWEHWIO K MNOA3EMHbIM BOAAM KapcCTylolMecs nopoAbl ciedyeT nogpasfenatb Ha
3a/eratolLme B 30He aspaLnn, B 30He BOAOHACBILLEHMSA, @ TaKXKe B NepexoHOoN 30He KonebaHus ypoBHSA



KapCTOBbIX BOA, KOTOpaa B onpefefieHHbIX YCIOBMAX MOXET COCTaBAATb AECATKM METPOB U ABNATbCA
onpeaenaoLwen ona oLEeHKN KapCcTOOMacHOCTMU.

Mo BpemeHN 06pPa3o0BaAHMA PA3ANYAIOTCA APEBHUIA KApCT, 3aBEPLUMBLLMIA CBOE pasBuTMe (U, KaK
npasuno, norpebeHHbIV Nog 601ee MOAOABIMU OTNOKEHUAMM) N COBPEMEHHDIW KAapCT, NPOABAAIOLLMNIA
cebna B 06pa3zoBaHNM HOBbIX KApCTOBbIX GopM.

OKunBNeHWe gpeBHero Kapcra Bbi3blBaeTca ABYMA NPUUUHAMM:

WHTEHCUBHbIMM COBPEMEHHBIMU TEKTOHUYECKUMW ABUNKEHUAMM (NOAHATUEM) UAU U3SMEHEHUAMU
rMAPOreoNorMYecKnX U rMMOpPoOTEPMUYECKMX YCOBUA TEPPUTOPUM NPU TEXHOTEHHBIX BO3AENACTBUAX, UTO
nNpUBOAUT K BO30OHOBNEHWNIO PACTBOPEHUA FOPHbIX MOPOs;

M3MEHEHMEM HAMPAXKEHHOro COCTOAHMA W (OU3NKO-MEXAHUYECKMX CBOWMCTB TFOPHbIX MOPOA,
MOKPbIBAIOLLMX 3aBEPLUMBLUME CBOE PAa3BUTME NOA3EMHbIE KAapCcTOBble GOpPMbI, UX TMAPOANHAMNYECKUM
paspyleHnem 1 BbIHOCOM MenKoro matepuana (cydpdosmeit), a TakKe AMHAMUYECKMMU BO3LENCTBUAMM,
YTO NPUBOANT K 06Pa30BaHMIO MOBEPXHOCTHBIX KAPCTOBbIX GOPM.

Cnepyet TaKXKe BblAenATb TEPPUTOPUM C NOTEHUMANbHO BO3MOMKHbIM MPOABJEHMEM KapCTa B
onpeaeneHHbIX NPUPOAHO-TEXHOTEHHbIX YCNOBUAX.

5.1.6. Mpu nNpou3BOACTBE WM3bICKAHWI B paliOHax pPasBMUTMA KapcTa B TPYAHOPACTBOPUMbIX
KapboHaTHbIX MOPOJAX OCHOBHOE BHMMAHWE [OMKHO OblITb HAMpPaBAEHO Ha BblABNEHUE YiKe
chOpPMUPOBABLUNXCA KAPCTOBbIX POPM (MX MONONKEHMA U MAapPaMETPOB), MOCKO/IbKY Bpems, Heobxoanmoe
AnA 06pa3oBaHMA HOBbIX 3HAYMTE/IbHbIX MO PAa3mepy KapCTOBbIX NMYCTOT, HE COM3MEPUMO, KaK NpPaBuno,
CO CPOKOM CNYXObl MHXKXEHEPHbIX COOPYKeHUN. Hapaay c BbIABNEHMEM KPYMHbIX KApCTOBbIX GOpM,
cnenyeT yaenatb ocoboe BHMMAHME U3YYEHUIO CETM PACKAapPCTOBAHHbLIX TPELLMH, PE3KO NOBbIWAOLLNX
BOAONPOBOAMMOCTb MaccMBa, 0COBEHHO MPM BOSMOXKHOCTM yTeYeK NPOMbILLIIEHHbIX BOA, 0BOraleHHbIX
KUCNOTaMK, OpPraHMYECKUMU COeAUHEHUAMU WU APYTUMMU TOKCMKAHTaMM, KOTOpble MOTYT YCKOPUTb
pa3BMTUE KapCTa 1 BbI3BATb 3arpA3HeHMe BOAOHOCHbIX FTOPMU30OHTOB.

Mpu M3bICKaHMAX Ha y4yacTKax Pa3BUTUA LONOMUTOBOrO KapcTa HEODXOAMMO BbISIBAATL HanuMune
[0/IOMUTOBOM MYKM, €€ MOLLHOCTb M CBOMCTBA, BO3MOXHOCTb BbIHOCA HANOPHOM GUAbTPaUMEN, Haanume
0CNabneHHbIX 30H, O0O0YCNOBAMBAOWMX HEOAHOPOAHOCTb €CTECTBEHHbIX OCHOBAaHUM W 0buyto
HeoHOPOAHOCTb MacCcMBa, 0CO6EHHO NPU NPOEKTUPOBAHUMN OTCTOMHUKOB, XBOCTOXPAHUAULL, U BOAOEMOB
ntoboro Tmna.

MpWn M3bICKAHUAX B PaiOHAx PacnpoCTpaHeHUA MesIoBOro KapcTa, 0cObeHHO B TO/LLAX MUCYEro
Mena, NpeacTaB/eHHbIX NECTPbIM YepeAoBaHMEM PbIX/bIX Pa3HOCTEN Mena U MenonofobHbIx meprenei,
HeobxooMMO [eTanbHOEe MU3yYeHWe NPUPasNOMHbIX 30H AP06AeHMs, Y4YaCTKOB MOBbIWEHHOM
TPEWMHOBATOCTU, T[A€e KapCTOBble ABNEHMA Pa3BMBAOTCA BeCbMa aKTMBHO, C o0bpa3oBaHMEM
MHOTOYMCNIEHHbIX MOA3EMHbIX NYCTOT TUNA "ANCbUX HOP" M KapcToBbIX NpoBanos. CreayeT y4nTbIBaTD,
YTO MeNoBble MopPoAbl B 3HAYMTENbHON CTEMEHW YYBCTBUTE/bHbl K PasiMYHbIM TEXHOr€HHbIM
BO3LENCTBMAM: NPU COCPEAOTOUYEHHbIX YTEYKAX BOAOMPOBOAHbLIX M KUCAbIX CTOYHbIX BOZ MPOUCXOAMUT
6bICTpOe paspyLlieHMe Mena, C NpeBpaLLEHMEM €ro B NIACTUYHYIO UM TEKYUYIO Maccy.

Mpy NPOM3BOACTBE MU3bICKAHMI B paioHax pa3BUTUA cybdaTHOro KapcTa HEOBXOAMMO YUMTbIBATD
OTHOCMTENIbHO BbICOKYID CKOPOCTb MNpOLEcCa pPacTBOPeHMA (HECKONbKO NeT WAUM  AecaTUNeTui),
COM3MEPUMYID CO CPOKOM CAYyXKObl coopyXeHun. B cBA3KM C 3TUM TpebyeTcAa M3yyeHMe He TOJbKO
CYLLECTBYIOLLMX KapcTOBbIX GOPM, HO TaKKe YC/0BUMW M CKOPOCTU pacTBOpeHusa nopofd. vncebl u
aHIMAPUTLI B OCHOBHOM C/1ab0 TpeLMHOBaTbI (TpewmHbl peakue, 60ablieit YacTblo 3aKPbITbiE) U UMEOT
He3HaUUTENbHYIO NOPUCTOCTb. KapcT pasBuMBaeTcA KpalHe HEepaBHOMEPHO - MO KOHTAKTam ¢
BOAONPOHULAEMbIMW MOPOAAMMU U MO PeAKoW HepaBHOMEPHOW CUCTEMe TpelwmH. B Kposako rmncoso-
aHMMAPUTOBBIX TOALL KAPCT 06bIYHO NPOHMKAET Ha FYB6UMHY OT HeckobKkux Ao 10 - 15 m. Ha noBepxHocTH
KPOBAW PACTBOPUMbBIX NOPOJ, BO3MOMKHO 0O6pasoBaHWME CMOLIHbIX KAapCTOBbIX MOMOCTEN M1AcTOBOrO
XapakTepa.

Mpy n3yyeHUn xNopuAHOro (CoNAHOro) KapcTa AN OLEHKM MHTEHCMBHOCTM npouecca ocoboe
BHMMaHMe c/edyeT YAeNnATb M3YYEHUIO pPeXMma noA3eMHblX Bog, (aKTMBHOCTM BOA006MEHa],
HaCbIWEHHOCTU COJIAHBIX PAcTBOPOB), a TaKXe COJIAHO-KYMOJbHOM TEKTOHMKU. Mpu 3Tom cnepyet
YUYMTbIBATb, YTO B C/AY4asaX AOCTYNa HEHACbILWEHHbIX BOA K COMAHbIM TOALWAM, Npoucxogut bbicTpoe
pacTBOpeHue nopos, Npu 3Tom 06pasyoTcA KpynHble NpoBasbl, NPOUCXoANT obliee oceaHMe 3eMHOM
NoBePXHOCTM C POPMMUPOBAHNEM MYbA, OCEAAHWMA, BbI3bIBAtOLLLEE MACCOBbIE AedOopMaLMn 1 pa3pyLLeHNs
3[aHWNI U COOPYKEHUN.



5.1.7. B palioHax NOKpPbITOro KapcTa Npu BbINOAHEHWUMW U3bICKAHWUI 1A BCEN NMOKPbIBAOLLEN TOMLLM
HeobXxo04MMO YCTaHAB/IMBATL: FE0NOMMYECKOE CTPOEHME, IMTOIOTMYECKUIA COCTaB, COCTOAHME, CBOMCTBA
nopoa, rMApPOreonorMyeckne YCNOBUA W HaMuYMe MPOABNEHMIA KapCTa, K KOTOPbIM OTHOCATCA
pa3HoobpasHble MOMOCTU, PasmbiTble GUNLTPYIOLLENCA BOAON TPeLLMHbI, Konoaubl (Xepna) pasmoblBa,
ocefiaHMA M 0bpyLeHMA NOPoa, PaspyLUEHHbIE U PA3YNNOTHEHHbIE 30Hbl, HAPYLUEHWA 3a/1eFraHNA FOPHbIX
NopoA B pesynbTaTe UX CABUMKEHUA N 06pyLLUEHUS.

B palloHax C MOKpbIBaloOLWen TOALEN, CAOXKEHHOW HEPACTBOPUMbIMU, NPEUMYLLECTBEHHO
FMUHUCTBIMW  BOAOHEMNPOHULLAEMbIMM MOPOAAMM, HEOBXOAMMO M3y4yaTb M OLLEHMBATb CTEMEHb WX
BOAOMPOHNLAEMOCTU WM 3aLUUTHYIO CNOCOBHOCTb B OTHOLIEHWM MNPOABAEHUSA KapCTa Ha 3€MHOM
NoBepPXHOCTU. MOLLHOCTb TOANLLM, KaK NpaBuio, obecneymBatowen 3aLmTy OT BO3MOKHOCTM NPOSABAEHUA
KapcTa Ha 3eMHOW NOBEPXHOCTU, MOXKET U3MeHATbes 0T 10 - 30 m (Npm BblAEPKAHHON MOLLLHOCTU NIOTHbIX
FWH, C OTCYTCTBMEM NMH3 M MNPOC/AOEeB MNecKa, cynecu, BOAOHOCHbLIX CYr/IMHKOB, TPewuH U Apyrux
HapyweHnit) o 60 - 100 m (Npn HaANYMM B NOKPLIBAIOLLLEN TO/ILLE C/I0EB NECKOB, NecYaHMKOB, meprenen,
a TaKXKe TEKTOHMYECKUX HapyLleHu).

Hanbonee onacHbiIMM ABAAKOTCA NAOWAAWN, MOKPbLITblE BOAOMPOHULLAEMbBIMU OTAOKEHUAMM,
npeacTaBAeHHbIMU FPAaBEAUCTBIMU FPYHTaMK, MecKamu, cynecamu. Hambonee MHTEHCUBHO Pa3BUT KapcT
B MPMpPEYHbIX 30HaX (Ha Teppacax, CKAOHaX 4O/IMH, B KPaeBbIX YacTAX BOLOPA3AEN0B), rAe NOKpbIBaloLWme
OT/IOXKEHMA YaCTUYHO WMAW MNONHOCTbIO PA3MbITbl. PasBUTUIO KapcCTa CNOCOOCTBYIOT TaKKe BbICOKUE
rpafmneHTbl NOA3EMHOIO NOTOKA M BbIXOAbl NOA3EMHbIX BOA, B PyCaax peK U 6eperosbix OTKOCAX.

B HecBA3HbIX, MPEUMMYLLECTBEHHO BOAOMPOHMLLAEMbIX MOKPbIBAOWMX MNopoAax (rpaBeamncTbix
rPYHTaX, NecKax, Cynecsx v 4p.) BOSMOXHO pa3BUTUE KapCTOBO-CYPPO3MOHHbIX MPOLLECCOB C BMbIBAHUEM
B KapCTOBblE MOIOCTM PbIX/IOr0 MaTepuMana, NepeKkpbIBatoLLErO KapCTYHOLWMECs NopoAbl, U 06pa3oBaHNEM
Ha NOBEPXHOCTU BOPOHOK 3HAUYUTE/IbHLIX PA3MEPOB, YTO MOXKET MoB/eYb 3a coboi aedopmauumn u
paspyweHune 34aHUN K coopyKeHuh. ObpasoBaHMe KapcToBO-CYyGDO3MOHHbIX BOPOHOK MOMXKET
NPOUCXOAMUTb KaTacTpodUUecKkn ObICTPO M 3aBepLllaTbCA B TEYEHWE HECKONIbKMX YacOB MU AHEMN.
KapctoBo-cydpdo3nMoHHbIE Mpoueccbl YacTo BO3HMKAKOT Ha 3aCTPOEHHbIX TEPPUTOPMAX B pesysbraTte
N3MEHEeHUA rTMAPOANHAMNYECKOM 06CTaHOBKU B CBA3U C A/IUTENIbHBIMM OTKAaYKaMM NOA3EMHbIX BOA.

5.1.8. ipeBHUI UAK NorpebeHHbI KapcT MOXKET 6biTb NPUYPOYEH K pa3HbIM CTpaTUrpaduIeckmum
KOMMJ/IEKCAaM W BCTpeyaTbCA Ha PasHOM rnybuHe oT MOoBEepPXHOCTU. B HEKoTopbIX palioHax oH obpasyeT
HECKO/IbKO 3TaXKen KapCToBbIX GOPM, BbIParKeHHbIX B Pa3/IMYHOM CTeneHun. [JpeBH1e KapcToBble NO0CTH
B D0/IbLIMHCTBE CAy4yaeB 3aMnoJsIHEHbI NPOAYKTAMMU BbIBETPUBAHUSA UAN MaTepPUanoM, BMbITbIM B HUX C
NOBEPXHOCTU. Pexe BCTpeyatoTcA OTKPbITble KApCTOBble MONOCTU.

5.1.9. B oOporeHHbIXx 30HaxX pPa3BUTUE KapCTa KOHTPOAMPYETCA TEKTOHUYECKMM CTPOEHMEM
Tepputopuun. MNpun NpoBeaEHNN UHKEHEPHO-TEO0IOTMYECKUX U3bICKAHWI A0XKHA ObITb YCTAHOBNEHA CBA3b
KapcTa ¢ onpeaeneHHbIMU CTPATUTPaPUUECKUMU FTOPU30HTAMMU U INTONOTMYECKMMM PAa3HOCTAMMU NOPOA,
a TaKXKe C pasIMYyHbIMWU BUAAMMU TEKTOHUYECKUX AMcnoKauuii. Ocobyro onacHOCTb NpeacTaBnAtoT
pa3pblBHble HapyleHWA, BAOAb KOTOPbIX B PAacTBOPMMbIX NOPOAaX HepeAKo GOpPMUPYIOTCA MOLLHbIE
KapCTOBble 30Hbl, PAaCNPOCTPAHAIOLLMECS Ha 6ObLIYIO FNYOUHY.

5.1.10. Mpw U3bICKaHMAX B pailloOHaxX pPa3BUTUA KapcTa HEOBXOAMMO YUYNUTbIBATb, YTO aKTUBHOCTb BCEX
TUMNOB KapcTa B 60AbLIOKM CTENEHM 3aBUCUT OT XO3MCTBEHHOM AeATeNbHOCTU: BbipybKa ecos, pacnallKka
3emesb, BbIMAC CKOTa, Hapyllalwme UesbHOCTb PacTUTENIbHOrO MOKPOBA, a TaKXe MPOoXoAKa FOpPHbIX
BbIPabOTOK, KOTNOBAHOB, TPaHLWeEWN Nog raso- u HedpTenpoBoAbl, UISMEHEHNE XMMWUYECKOTO COCTaBa M
TemnepaTtypbl NOA3EMHbIX BOA, 3a cYeT cOpoca HEOUMLLEHHBIX U MONYOUULLEHHbBIX MPOMBbILINEHHDIX,
ObITOBbIX U CE/IbCKOXO3ANCTBEHHbIX CTOKOB, U3MEHEeHMEe AMHAMUKN U XMMWYECKOrO COCTaBa NOA3EMHbIX
BOA, Npu paspaboTKax MONEe3HbIX WCKOMaemblX, MOABJEHME M3ObITOYHbIX HAMOPOB W TPaAMEHTOB
BEPTUKANBbHOW GUABbTPALUM NPU NOATOMNIEHUU, CO3A4aHMM BOA03a60POB, 3aKauKe B HeApa NPOMCTOKOB U
np.

5.1.11. OCHOBHbIMM 3343a4aMU WHKEHEPHO-TeO/IOMMYECKUX M3bICKAHMIA B KApCTOBbIX PaMOHaXx
ABNAIOTCA:

YCTaHOB/NIEHWE CTEMEHW OMACHOCTU BO3AEWNCTBMA KapCTa HA COOPYMKEHWSA, IKOJIOTUYECKYHD U
COLUMANbHO-3KOHOMMYECKYIO 06CTaHOBKY (BKOYas NCUXONOTMUYECKMNE, ICTETUUYECKMUE U APYTMe acreKTbl);

COCTaB/ieHMe nMpOorHo3a pa3BUTMA KapCTa Ha nepuoa CTPOUTeNbCTBAa UM 3KCNAyaTaumu
NPOEKTUPYEMbIX 0O BEKTOB;

onpeaeneHne BO3MOXKHOCTU aKTMBM3ALMKM KapCTa B MpoLEecce 3KCnayaTauuu MpoeKTUpyemblx



06bEKTOB NOA, BAMAHMEM TEXHOTEHHbIX BO34ENCTBUI;

BbipaboTKa o0b6Liei cTpaTerMm KM KOHKPETHbIX PEeKOMeHAaLMi OAA MPOEKTHOM MNOArOTOBKM
MeponpuAaTMIA No NPOTMBOKapCTOBOM 3awmTe (MK3).

5.1.12. Mpu npoBeaeHWM M3bICKAHMIM Ha 3aKAPCTOBAHHbIX TEPPUTOPUAX HE PEeKoMeHAyeTcs
NPYBAEKaTb lOPUANYECKME OpPraHN3aLnnN U GU3NYECKME LA, UCNOAb3YIoLWME B CBOUX paboTax cnocobbl,
basupylowmecas Ha CyObEKTMBHbIX OUEHKax PasBUTMA KapcTa (3KCTpaceHcopuKa, 6uonokaums,
N030X0ACTBO U T.M.).

5.2. CocTaB MHXEHepPHO-reo1I0rMYeCcKmUX U3bICKaHWA.
JononHuTenbHble TEXHUYECKME TpeboBaHMUA

5.2.1. HactoAwwni pasgen ycTaHaBAMBAET [OMOJIHUTE/IbHbIE TeXHUYecKne TpeboBaHUA K
BbINOJIHEHWNIO OTAE/NbHbIX BUAO0B PAabOT M KOMMNEKCHbIX UCCNef0BaHMN, BXOAALWMX B COCTAB MHKEHEPHO-
reo/IorMyecknx M3sbiCKaHui B cootseTctBumn ¢ ClM 11-105-97 (yactb |), npu npoBeaeHMU M3bICKAHUIN B
palioHax pa3BUTMA KapcTa.

TexHONOrMYyeckas Cxema W3bICKaHMK B paliOHax pPas3BUTUA KapCTa L0/KHA MNpeaycMmaTpuBaTthb
onpefeneHHyld  MoCAefoBaTENbHOCTb  BbIMOAHEHMA  paboT UM ONTUManbHOE  COYEeTaHWe
(komnneKkcMpoBaHWe) pa3NNYHbIX METOA0B UCCAeA0BaHMUA:

cHbop M aHaNM3 UMEIOLLUXCA MATEPUAIOB B KOMMJIEKCE C U3YYEHMEM KPYNHOMACWTAOHbIX KapT u
NAaHOB M NPeaBapPUTEIbHBIM KapCTONOrMYeCKUM AelndprupoBaHMem aapoKocmMocHUMKoB (AKC);

MapLUpyTHble HabAOAEHNA C KAaPCTONOTMYECKMM 0bcnefoBaHMEM M nonesoe aewndpunpoBaHme
AKC;

HasemHble reodusmyeckme paboTbl, CKBAKMHHbIE FeodU3MYECKME UCCAeL0BaHUA U Apyrue
cneumanbHble  paboTbl  (pe3UCTUBMMETPUA, TEPMOMETPUA, PACXOAOMETPUA, KaBEPHOMETPUA,
doTomeTpusa 1 ap.);

bypeHMe KapCTO/NIOrMYECKMX CKBA*KMH HA BbIABJEHHbIX FeOPUINYECKMMU UCCNeL0BAHUAMM
y4acCTKax aHOMAIMM M 0CNabNeHHbIX 30H, CONPOBOXKAAIOLLEECA XPOHOMETPAKEM, TMAPOre0I0rMYecKMMm
N ApYyrMmu HeobxoaMMbIMKU HabatoAeHUAMM;

noJsieBble UCC/IeQ0BaHUA FPYHTOB (NEHETPaLMOHHO-KapoTaXKHble, 30HAMPOBaHUE 1 4p.);

rMAPOJIOrMYECKNE U TMAPOre0IorMYeckue nccnenoBaHus;

NlabopaTopHble N 3KCMEPUMEHTa/IbHble UCCELOBAHUSA PAaCTBOPUMOCTM, PAa3MOKAEMOCTU U APYINX
CBOWMCTB KapCTYIOLWMXCA M MNOKPbIBAOLWMX MOPOA, XMMMUYECKOrO COCTaBa BOJA B 30HAX pPas/NYHOMU
3aKapCTOBAHHOCTM; MaTeMATMYECKOE U PU3NYECKOE MOAENMPOBAHNE PA3BMTUA KAPCTOBOrO NpoL,ecca;

CTauMOHapHble HabaoaeHUs;

obcnenoBaHMe rPyHTOB OCHOBAHUI CYLLECTBYIOLWNX 34aHMUN N COOPYHKEHUN;

KamepanbHana obpaboTka MaTepmnanos U COCTaBAEHNE TEXHNUYECKOTO OTYeTa.

5.2.2. Cbop, aHanun3 1 o0bobLieHne maTepranosB U3bICKAaHMN MPOLAbIX JIET U APYTUX cBeAeHU 06
WHXXEHEPHO-Te0/IOMMYECKUX U TMAPOreoIorMYeCcKMX YCAOBUAX palioHa (Mccaesyemon v npuneratolel
TEPPUTOPUU) AOKHbBI BKAOYATb MaTepuasbl U faHHbIE:

06 0cobeHHOCTAX reo/Ioro-TEKTOHMYECKOro CTPOEeHMA, reomop®doornyecknx 7
rMapPoOreonorMyecknx yCaoBui, onpeaenatolmx obpasosaHne U passuTne KapcTa, B TOM YnUcae O Tune
KapcTylowmxca nopog (TMne KapcTa), YCNoBMAX WX 3ajeraHuMa WM pacnpocTpaHeHus, rnybuHe 30HbI
aKTMBHOrO pPa3BUTMA KapcTa, JIMTONIOTMYECKOM COCTaBe, BOLOMPOHMLAEMOCTM U MOLLHOCTM
MOKPbIBAKOWMX  NOPOA, HaAMuumu  NyOOKUX  3PO3MOHHbLIX  BPE30B, MAPOAMHAMMYECKUX U
rMAPOXMMUYECKMX YCIOBUAX, MOBEPXHOCTHLIX U MOA3EMHBbIX NPOABAEHUAX KapcTa (BuAabl, mopdonorus u
MopdomeTpus KapcToBbix GOpPM, UX BO3PACT);

Nno WUCTOPUW TeOJIOTMYECKOro Pa3BUTUA TEPPUTOPUM, aHanu3y naneoreorpadpuyeckmx AaHHbIX U
YCTAHOBAEHUIO CTPATUIPadMUYECKUX NEepepbIBOB B 0CaAKOHAKOMIEHMM, C KOTOPbIMU MOTYT ObITb CBA3AHbI
nepuoabl MHTEHCUBHOTO KapcToobpa3oBaHus;

0 Hannumm pedbopmaumnii CyEecTBYIOWMX 3403aHUIA U COOPYKEHWUI, BbI3BAHHbIX pPa3BUTUEM
KapCTOBbIX MPOLLECCOB;

0 ¢aKTopax TEeXHOreHHOro BO3A4EWCTBMA HA pPa3BMTME KAPCTOBOrO MNpoLecca: 3arpAsHeHuu
aTMocdepHOro Bosayxa Bbibpocamu NpoMnpeanpuUATUiA, Bbi3biBAOWMMM NOBbILEHHYIO KUCAOTHOCTb U
arpeccuMBHOCTb aTMOCHEPHbIX OCAAKOB, YTEYKax W3 BOAOHECYLWMX KOMMYHWUKAUMIA, W3MEHEHWUU



XMMMYECKOrO COCTaBa, arpecCMBHOCTM M TeMMepaTypbl MOBEPXHOCTHbIX M MOA3EMHbIX BOJA 3a CYeT
NPOMCTOKOB, BOAOMOHUKEHUAX NPU pa3paboTKe M Ao6blue NONE3HBIX MCKOMAEMbIX U OCYLUEHWUU 3EMED,
3KcnayaTauum BoA03abopos NoBEPXHOCTHbLIX U NOA3EMHbIX BOA, NOATONJEHUM NPU OPOLLIEHUMN 3EMENDb,
NPOXOZKe KOT/IOBAaHOB M TPaHLWEW, HapyweHUW MOBEPXHOCTHOTO CTOKA, @ TaKXKe O AMHAMUYECKMX
Harpyskax, Co34aBaeMblx AeMCTBYIOWLMMU NPesnpUATUAMMU.

Mpu cbope MmaTepnanoB cAefyeT MUCMNOAb30BaTb [AaHHble MO  XOPOWO  WU3YYEHHbIM,
NpevmyLLecTBEHHO NPUIEraloLLNM K UcciegyeMomy, palloHam-aHanoram - NaowWwagam pasBmMTUA KapcTa
B CXOAHbIX MHMKEHEPHO-Te0N0rMYecknx U naHAWwadTHO-KAMMATUYECKMX YC/IOBUAX, @ TaKKe B YCA0BUAX
BO34ENCTBMA aHANOTMYHbIX TEXHOFEHHbIX GaKTOPOB, YTO MOKET ObITb MCNOb30BAHO A/1A NMPOrHO3HOM
OLLeHKM KapCTooMnacHOCTY.

Mo pesynbtaTam 0606weHMA  coBpaHHbIX  MaTepuasioB  PEKOMEHAYeTCA  COCTaBAATb
npeaBapuTesibHble CXemMaTUyYecKue KapTbl PACNPOCTPAaHEHWMA KAPCTYIOWMXCA NOpoa, W KapCTOBbIX
NposABAEHWI C BblAeNeHNEM HA HUX CU/IbHO33aKapCTOBAHHbIX Y4aCTKOB.

5.2.3. dewndpurpoBaHme aspo- 1 KOCMOMATEPUANOB M adpOoBU3ya/ibHble HABAAEHUA OO0MXKHbI
ObITb HamnpaBAEHbl Ha BbIIBJIEHWE W KapTUMPOBaHWE KapCTOMPOSIBNEHUA Ha 3eMHOM MOBEepPXHOCTU U
YyCTaHOBNEHUE nx B3aMMOCBA3M C reosioro-reomopdoaornyeckmumm, TEKTOHUYECKMMM,
TMAPOreoNOrMYECKUMU U APYTMMM  YCAOBUMAMM Pa3BUTUA KapcCToBOoro npouecca. KoCMOCHUMKM
pekomeHAayeTca WCNOo/b30BaTb AN1A WM3y4YeHUA MNPUPOAHON O6CTAHOBKM, BKAoYana penbed, BoAHble
0ODBEKTbI, TE0/IOrO-TEKTOHUYECKUE CTPYKTYPbI, HanMume KapcToBbiXx ¢Opm, CTeneHb W Xapaktep
WHXXEHEePHOro 0CBOeHMA Tepputopun. [pu npeaBapuTenbHOM AeWwWNdPUPOBAHUN pPEKOMEHAyeTCcA
MCMNoNb30BaTb Hanbosee JOCTYNHbIe YepHO-6esble CHUMKM ¢ 6oablwon Nosiocoi 063opa. MNpu nonesom
AewndprpoBaHmMM cneayeT MCNosb3oBaTb CpegHe- U KpynHomacwTabHble aspodpOTOCHUMKM 3a/7eTOB
pa3HbIX NeT U Ce30HOB rofa, MO3BOAAKOLWME BblABUTL CrNA*KEHHbIE M BHOBb BO3HMKLUME KapCTOBbIE
dopmbl.

JononHuTenbHo cneayeT MCMNO/b30BaTb MHOFO30HAJ/IbHbIE, CMEKTPO30HaJIbHble U Apyrue TuMbl
AKC, Ha KoTopblx 60onee 4eTKO BUAHLI U3MEHEHWMA PACTUTENbHOrO MOKPOBA, MO3BOMANOWME BbIABUTb
KapcToBble GOPMbl Ha 3a/1€CEHHbIX Y4aCTKaxX TEPPUTOPUN.

JewndpnpoBaHue LenecoobpasHoO AOMNONAHATb a3POBU3YabHbIMU HABNOAEHNAMM, B TOM YMCae B
NAaHOBOM M NEPCNeKTUBHOM pPaKypcax.

Bce oTgewmndpmpoBaHHble NPOABAEHUA KapCTa AO/MKHbI ObiTb 06Cneno0BaHbl NpU NposeaeHUn
MapLIPYTHbIX HabatoaeHUN.

5.2.4. MapuwpyTHble HabnoaeHUAa [OMKHbI  BKAKOYATb KapcTosiornmyeckoe obcnegosaHue
MEeCTHOCTH, B XOZ,e KOTOPOro He06X0AMMO YCTaHABAMBATD:

NPosABAEHMNA KapCTa HA 3eMHOW MOBEPXHOCTU - HA/IMUME KAapCTOBbLIX NPOBANOB M OCEAAHMNIN 3EMHOM
NOBEPXHOCTU, BOPOHOK, KapCTOBO-3PO3NOHHbIX KOT/IOBMH, OBParoB, AO/WH, NONLEB, MY/bj, OCEAAHUS,
KapCTOBbIX PBOB, KapCTOBbIX OCTAHL,0B, MOHOPOB, KappoB, HMWLW, MONOCTEA M newep, ObHaxKeHWi
KapCTYHOLLUXCA NOPOA;

Ha/Mune rmMapoSOrMYECcKMX U TMAPOreosIOrMYeCKUX NPOABAEHUIA KapCTa - KaPCTOBbIX MCTOYHMKOB,
0YaroB MOrNOLWEHNS MNOBEPXHOCTHbIX BOZ, KapCTOBbIX 03ep, 3abO/0MEHHOCTEN, O4YaroB pPasrpysKu
KapCTOBbIX BOZ, B pyCaax pek un o3ep;

NPUYPOYEHHOCTb KapCTONpPOABAEHU K onpeaeneHHbIm reo/Ioro-TEKTOHUYECKUM,
rMAPOreonorMyeckum n reomopdoIorMYeCcKkUM yCNOBUAM;

CBA3aHHble C KapcTom aedopmaLMm 34aHUIN U COOPYKEHWUI, ONbIT NPUMEHEHUA U 3GPEKTUBHOCTb
NPOTUBOKAPCTOBbIX MEPOMNPUATUIA;

Hannume OGYHKUMOHUPYOWMX BOA03abOPOB, BOAOHECYLLMX KOMMYHUKAUMMI, TMAPOTEXHUYECKUX
COOPYKEHWUM, OKasblBalOLWMX BAUAHNE HA MHTEHCMBHOCTb PAa3BUTUA KApCTa, NPeanpuaTUii C MOKPbIM
TEXHO/IOTMYECKMM NPOL,ECCOM;

COOPYKEHUI UHIKEHEPHOW 3aLlNTbI (ApeHaXkel 1 T.M.).

Mpu npoBeaeHWUM KapCToNorMyeckoro obcnenoBaHUA TEPPUTOPUN PEKOMEHAYETCA OCYLLECTBAATD
OMpPOC MECTHOrO HaceneHus U pPaboTHMKOB NPeanpUATUI, YTO NO3BOAAET YCKOPUTb U YTOYHWUTb
BbIsIB/IEHNE MECT U BPEMEHUN BOSHMKHOBEHMA KapCTOMNPOABAEHUNA.

B npouecce obcnepoBaHua Heobxoammo npousBoauTb OT6Op Npob nopos, MNoOA3EMHbLIX WU
NMOBEPXHOCTHbIX BOA 06beMoM He meHee 1 1 Ana 1abopaToPHbIX UCCAef0BaHUNA.

Mpu obcnenoBaHNKM BOPOHOK M NpoOBanoB onpegensatoTcs: Gopmbl (B NaaHe n paspese), AMameTp



(nonepeuHble pasmepbl), rNybuHa, KPYyTM3HA W XapaKTep CK/JAOHOB, CTeneHb 3a4epPHOBAHHOCTH,
paccToaHMe 1 a3suMyT A0 6anKalwen coceqHel BOPOHKU U ap.

YcTaHaB/AMBaAETCA NPOUCXOKAEHNE BOPOHOK M MPOBasoB (pacTBOpeHUe, pa3mbiB, BbIHOC, U T.N.) U
MX BO3PACT MO reosnoro-reomopdonorMyeckum 1 Apyrum npusHakam (nNo conoctaBAeHUIO C BO3PacTom
anemeHToB penbeda W MNOKPbIBAKOWMX MNOPOA, 3aMONHUTENA KAPCTOBbIX (OpM, CTENEHU WUX
334ePHOBAHHOCTM, 3a/IECEHHOCTM, 3a60/IOYEHHOCTU U T.M.).

Pe3synbTaTbhl KapcronorMyeckoro obcnegoBaHMA MECTHOCTM OONHblI OTOOparkaTbCa Ha KapTe
(nnane), B TOM uncne AONXKHbI BbITb NOKa3aHbl U HECOXPAHMBLUMECS NPOABAEHMA KapcTa (3acbiNaHHbIe,
CpesaHHble Npu NJaHMPOBKE, pacnaxaHHble BOPOHKM, MOHWMKEHWA W T.M.), KOTopble cnepyet
YCTaHaB/AMBATb MO MMELMMCA MaTepmnanam U3bICKAHUI NPOLWIbIX 1T, B TOM Yncae Tonorpaduyeckmum
naaHam 1 asapoPOTOCHMMKAM.

5.2.5. Teodumsnyeckne meToabl UCCAEAOBaHWUIM creayeT BbIMOJIHATbL B COOTBETCTBMM C M. 5.7 u
MpunosxkeHnem [ CM 11-105-97 (4actb |). B pailloHax pa3BUTUA KapcTa reopusnyeckne MeToAbl
NCNO/b3YIOTCA A8 pelleHns cneayoLmx OCHOBHbIX 3a4au:

YCTAHOB/IEHME MOLLHOCTM, COCTaBa M YC/I0BUI 3aN1eraHnA NOKPbIBAOLWMX M KapCTyOWMXCA NOPOA,
n3yyeHue norpebeHHOro KapcToBoro penbeda;

onpeaeneHne rnybuHbl 3asieraHMa YPOBHS, HaMpPaBAEHMA U CKOPOCTU ABUNKEHUA TPeLLMHHO-
KapCTOBbIX N HAAKAPCTOBbIX BOA, UX MUHEPANU3ALMN, MECT MUTAHMA U PA3TPY3KK;

onpeaeneHne CTeMNeHW 3aKapCTOBAHHOCTM W  pPaspyLleHHOCTM nopos, YCTAaHOB/IEHWE 30H
pasynnoTHEHUs,, AOPOBNEHUA W TEKTOHUYECKUX HapyWeHWM, 30H pPasynaoTHEHUA AUCNEPCHbIX
MOKpPbIBAOLWMX NOPOA, N APYITMX aHOMANbHbIX 30H;

BbISIB/IEHWE KAapCTOBbIX NOMOCTEN, onpeaeneHne nx KoHdUrypaumm u pasmepos (B cyyanx, Koraa
OTHOLLEeHMe TNyBUHbI 3aneraHna NoAoCTM K ee AnameTpy He 6onee 1 - 2 U No cBOUM GU3MUYECKUM
XapaKTePUCTUKAM OHWM AOCTAaTOYHO KOHTPACTHO BbIAENAIOTCA CPeAU OKPYKaoLWMX nopoa).

lFeoduranueckme nccneaoBaHMA Ha TEPPUTOPUAX PA3BUTMA KApPCTa BKAKOYAIOT Caeayolme MeToapl,
Mx moaMbUKaLMM M KOMNIEKCbl: 3NeKTpopasBeaKy (3nekTponpodunnpoBaHue, BepTUKalbHOeE
3N1eKTpUYECcKoe 30HAMPOBAHME), CEMCMOPA3BEAKY, rPaBMpPa3BEeaKY, PaANOMETPUYECKME U aKyCTUYECKMNE
nccnenoBaHuA, Pe3UCTUBUMETPUIO U TEPMOMETPUIO MOBEPXHOCTHbLIX BOLOEMOB M KONOALEB, PA3INYHbIE
BMAbl KapoTaska CKBaXMH (3/IEKTPUYECKUA, PaAMOaKTUBHbLIA, aKyCTUYECKUid M gp.), a TaKke
KaBEPHOMETPUIO, TEPMOMETPULD, PE3UCTUBMMETPUID, PaACXOAOMETPUIO, MNpPOBELEHUE  OMbITHO-
napameTpuyeckmx pabot ana BbibOpa ONTMMANbBHOrO KOMMEKCA METOA0B U CXemM uamepeHua. MNpu
pelweHnn OTAENbHbIX C/AOMHbIX Npobiem MpUMEHATCA Apyrue AOMNOJIHUTE/IbHble MeToAbl: ra3oBO-
3MaHaUMOHHas CbeMKa, MarHUTopasBegKa, PagMon30TOMNHbIN, MIOOHHbIN, PAaANO/IOKALMOHHbBIN 1 Ap.

Ona BbIABAEHUA TPELWMHOBATbIX W 3aKAPCTOBAHHbLIX 30H W MOJIOCTEM B MEMKCKBA*KMHHOM
NMPOCTPAHCTBE NUCNO/Ib3yeTCA KOMMJIEKC CKBAaXKMHHbIX reoPpuU3Myeckmx MeTooB, B TOM YMC/e pas/inyHbie
BUAbI KApOTaXKa, PaaMOBOJIHOBOE, CEMCMO- U 3/1IEKTPONPOCBEYMBAHME, METOA 3apaXKeHHOoro Tena. Boibop
KOMMJIEKca MeTOoA0B, MPUIOAHbIX ANA PelWeHUs MNepedYnucieHHbIX 3a4ad, AOJIKEH onpeaenaTbes
reo/I0rMYecKkMm CTPOEHMEM TEPPUTOPUM, @ TaKKe CneundrKoni Nx NPUMEHMMOCTM, KOTopan CBA3aHa C
N3MEHEHMAMM COCTaBa, CTPYKTYPbl, TEKCTYPbl U GU3NYECKMX CBOMCTB NOPOL KapCTyHOLWMXCA MACCUBOB:
3/IEKTPONPOBOAHOCTM, BOAOMNPOHULLAEMOCTU U YIPYIMX CBOMCTB B Pa3yn/JIOTHEHHbIX 30HaX, aHOMaAumn
rpaBUTaALMOHHOIO M reoTepMasibHOro Noss, 06yc/oBAEHHbIX NOBbILEHHOM NYCTOTHOCTbIO KaPCTOBbIX 30H
N Ha/IMYMEM B HMUX KOHBEKTMBHOIO TEN1006MeHa, a TaKKe C HaKOM/IeHMEM aHOMAJIbHbIX COAEPHKaHNM
MArHUTHbIX MMHEPANOB U PAAMOaKTMBHbIX 3/1EMEHTOB B NPOLLECCE UX NepepacnpeseieHnA Ha y4acTKax
MOBbILWEHHOW MUTPALLUKN NOA3EMHbIX BOA.

Mo pe3ynbTaTam HaszeMHbIX reopU3nYECKUX UCCAea0BaHUIA A0MKHbI BbiTb COCTaB/IEHbI pa3pesbl U
KapTbl rNybuH 3aneraHmMa KpPoBAM M MOAOLUBbLI KapCTylowenca ToAWwM, C BblgeeHNnemM 30H Pas/IMYHOM
WHTEHCMBHOCTM KapCTONPOABAEHWUI W IOKaNM3auMen oTAENbHbIX KAapCTOBbIX GOPM M APYrMX aHOMANUNA.

leodpumsnyeckme nccnesoBaHUA LOKHbI BbINONHATLCA, KaK NPABM/IO, HA BCEX 3TAaNax U3bICKaHUI B
COYETaHUM C APYTMMU BUSAMU MHKEHEPHO-TE0N0TMYECKUX paborT.

KoHcynbTaHTlAOC: NpumeyaHue.
B oduumanbHOM TeKcTe [AOKYMeHTa, BMAMMO, [ONylieHa onedyaTka: Tabn. 5.5 otcytcTyerT.
BepoATHO, peyb naet o Tabn. 5.3 n 5.4.




5.2.6. MpoxoaKa ropHbiX BbIpabOTOK A0/MKHA OCYLLECTBAATLCA B KONMYECTBAX, NPeayCMOTPEHHbIX
nn. 7.6 n 8.4 CM 11-105-97 (4actb ). MNpu 3TOM YacTb CKBa*KWMH 13 06LLEro KonnMyecTea (B COOTBETCTBUM C
Tabn. 5.4 n 5.5 Hactoswero CeBoga nNpaBwun) npeaycmaTpuBaeTca A1 U3yYeHMA KapcTa Ha 60/blinx
rnybuHax (6onee 20 - 30 M), HepenKO 3HAYMUTENIbHO MNPEBLIWAIOWMNX BEANYMHY CHUMAEMOW 30HbI
OCHOBaHMA NPOEKTUPYEMbIX 34aHUIA U COOPYHKEHUN.

InybuHa BCcex CKBaXKMH A0JIKHA 6bITb HE MeHee yKasaHHoM B nn. 8.5 - 8.7 CM 11-105-97 (yactb |).
Mpu 3TOM CKBa*KWMHbI, NPeayCMOTPEHHble AN M3YYEeHWUs KapcTa Ha bonblwux rnybuHax, cneayet
NpoxXo4M1Tb, Kak NPaBuUIO, Ha BCHO MOLLHOCTb 3aKapCTOBAaHHOM 30HbI C 3arnybeHnem He meHee Yyem Ha 5
M B MOACTMNAOLME UM HE3AKAPCTOBaHHbIE MOHOJIUTHbIE MOPOAbI.

Mpy MOLHOCTN 3aKapCTOBAHHOW 30HbI B TO/ILLE PACTBOPUMbIX NOpo4, (M3BECTHAKOB, rMMca U T.M.)
6onee 5 - 10 m fonycKaeTca ee HENOJIHOE BCKPbITUE MPU COOTBETCTBYOWEM 060CHOBaHUN B Mporpamme
pabor.

B paioHax C MOKpbIBAOWEN TO/LEN, CAOXKEHHON HEpPacTBOPUMbIMU NPEUMYLLECTBEHHO
FMUHUCTBIMX BOAOHENPOHMLIAEMbIMU MOPOAAMUM, HEOBXOAMMO M3y4yaTb U OLLEHMBATb CTEMEeHb WX
BOZONPOHULAEMOCTU W 3alUUTHYIO CNOCOBHOCTb B OTHOLUEHUM MNPOABAEHUSA KapCTa Ha 3eMHOM
noBepxHOCTU. Mpun MOLLLHOCTU TOALLM, 0becneymnBatoLLei 3aluMTy OT BO3MOMKHOCTM MPOAB/EHMA KapcTa Ha
3eMHOI NOBEPXHOCTK, AOMYCKAaeTCA He BCKPbiBaTb BYPOBLIMWU CKBaXKMHAMW KapcTylollMecs Mnopoapl,
OrpaHUYMBanCb NPOBEPKON HaZeXHOCTU 3aLMTHOTO BOAOYNOpPa.

PasmelleHne CKBaXKUH A0MKHO OCYLLECTBAATLCA C YYETOM PE3Yy/bTaTOB MapLUPYTHbIX HabatoaeHUI
N reopm3nYeCcKnx nccaenoBaHui.

KOHCTPYKLUMA M TEXHONOMMA MPOXOAKM CKBaXKUH A0NXHbI obecneymBaTb MaKCMMa/bHbIA BbIXOA,
KepHa MOKPbIBaIOLWMX, KapPCTYIOLWMXCA NOpoa U 3aM0/IHATENA KapCToBbIX NonocTtei. LLIHekoBoe 1 ntobble
apyrve Buabl bypeHus, He rapaHTUpYIoLMe NoNyYeHMe KepHa, He 0NyCKaloTCA.

B cKa/bHbIX MOPOAAX PEKOMEHAYEeTCS MPUMEHATb KOJMIOHKOBbIA crnocob OypeHus CKBaXKMH, B
HEeCKa/bHbIX - KOJIOHKOBOE WM yaapHoe KosbueBbiM 3a6oem. B pasmbiBaembix nopogax (B Tom yucne
CONEHOCHbIX TO/ILLLAX) CAeAyeT OCYLLEeCTBAATb NPOXOAKY CKBA*KMH YKOPOUYEHHbIMUK peitcamm (8o 0,5 m) c
obpaTHOM UMPKYyAALUMEN MAK C NPOAYBKOM BO3AYXOM M "BCyxyto". B CONAHbIX U CONEHOCHbIX TO/LLAX B
KayecTBe NPOMbIBOYHOM KUAKOCTU cneayeT NPUMEHATb Pacco/ibl.

Mpu onMcaHUM KepHa B BYpoBbIX XKypHanax Heob6XoAMMO NPUBOANTL NOC/IOMHYIO XapaKTEPUCTURY
TPELWMHOBATOCTN, MYCTOTHOCTK, MPOSBAEHUI 3aKapCTOBAHHOCTW, 3aMoJIHUTENA KapCTOBbIX MyCTOT,
CTENEeHM BbIBETPE/IOCTM U PaspyLUEHHOCTM NOPOoAbl, OnpeaensTb NoKasaTes/b COXPAHHOCTM Mopogbl, a
TaKXe JIMHEMHbIA N 06beMHbIN KO3PPULMEHTbI 3aKaPCTOBAHHOCTU U KABEPHO3HOCTW.

B npouecce b6ypeHna Heobxogmmo ¢GUKCUMpPOBATb MHTEpBasibl FyOMH NpPOBasioB WM BbICTPOro
norpy»eHuns 6ypoBoro cHapAaa, CKOPOCTb YNCTOro BypeHus U BbiXOJ KepHa, NHTepBa/bl Pas/IMYHOrIO
NOrnoLWeHMA NPOMbIBOYHOM XKUAKOCTU, B TOM YMCAE NOMHOTO NOT/OLEHMA, @ TAK}KE HalMuMe U XapaKTep

rasonposBAEHUN.
Mpy NPOXOAKe CKBAXKMH AOJIKHbI BbINOJHATLCA reopUsnYeckne nccaenoBaHma (KapoTax v npu
HEOBOXOAMMOCTU - MEMNKCKBAXKMHHOE MNPOCBEYMBAHME), COCTaB WM METOAMKA KOTOPbIX AONXKHbI

YCTaHaB/AMBATbLCA B NPOrpamMme U3bICKaHUMNA.

Mpy HeEOBXOAMMOCTM AETAaNbHOIO U3yYEeHUS TPELMHOBATOCTM U 3aKaPCTOBAHHOCTM NOPOL, COCTaBa
M COCTOAHUA MOKPbIBAOWEN TOALWM, HAIMUUA B HUX OCNAabAEHHbIX Pa3yniOTHEHHbIX 30H WU NOJOCTEN,
CTPOEHMA BOPOHOK U APYrnX KapCTOBbIX GOpM CaesyeT NPOXoaAuTb ropHble BblIpaboTKu B BUAE WypdoB,
OYAOK, KaHaB, PaCYUCTOK.

Mo OKOHYaHMM MPOXOAKWU TOPHbIX BbIPAOOTOK M 3aBEPLIEHUN B HWUX NPEeAyCMOTPEHHbIX paboT
HeobXx04MMO OCYLLECTBAATL IMKBUAALMOHHbIA TAMMNOHAX CKBAXKMH FTIMHOM MU LLEMEHTHBIM PAaCTBOPOM,
a wypdos, AYAOK - 3aCbINKOM FUHUCTBIM FPYHTOM C MOC/OMHbBIM YNJIOTHEHUEM U CTPOTUIA KOHTPO/Ib 33
CBOEBPEMEHHOCTbIO U KaYeCTBOM €ro BbINOJIHEHUSA.

5.2.7. TlloneBble wucCNnegoBaHUA TPYHTOB MeETO4AMW  CTAaTMYECKOro, AWMHAMMYECKOro W
BMOPALMOHHOIO 30HAMPOBAHMA, MNEHETPALMOHHO-KapOoTaXKHble W ApyrMe WcciefoBaHWA creayet
NCNONb30BaTb ANA PELUeHUA CAenyoLWmnX 3a[a4: BbIABJEHUA U OKOHTYPUBAHUA B TOJILLLE NOKPbLIBAOLLMNX
nopog, ocnabneHHbIX U pa3ynaoTHEHHbIX 30H, ONpeLeNeHNsa CBOMCTB rPYHTOB, U3y4eHUa pesbeda KpoBau
KapCTYHOLMXCSA NOPOA, NPU UX 3a/IeFraHNUM HA AOCTYNHOM ANA 30HANPOBAHUA rybuHe.

OnpeaeneHne NPOYHOCTHbIX U AedOPMALLMOHHBIX CBOMCTB NOKPbIBAOLWMX NOPOA, 3aneratowmx B
OCHOBaHUN (PYHAAMEHTOB MPOEKTUPYEMbIX 3[aHUIA U COOPY)KEHUI (MeTodamu UCMbITAaHUIA TPYHTOB



LUTAaMMOM M Ha cpe3 B FOpPHbIX BbipaboTKax), Kak NpaBuUIo, AOMKHO BbINOAHATLCA OTAE/bHO Ha yYyacTKax
pacnpocCTpaHeHUs rPYHTOB, HapyLIEHHbIX NPOABAEHUAMM KapcTa, U 3a UX Npeaenamu, B HeHapyLeHHOM
30He.

5.2.8. MNpu ruaporeonormyeckmx UccaenoBaHmaAx cnenyert ycTaHaBAnBaTh:

pacnpocTpaHeHMe 1 yC/I0BUSA 3a51eraHMA BOAOHOCHbIX TOPU3OHTOB B MOKPbIBAOLLMX, KAPCTYHOLLLMXCA
N NOACTUNAIOLWNX OTNIONKEHUAX, YCIOBUA UX MUTAHMA, TPaH3MTa U Pasrpysku, rMMApPOAUHAMUYECKYIO U
rMAPOXMMMUYECKYHO 30HANbHOCTD;

B3aMMOCBSA3b MeXKAY BOAOHOCHbIMU rOPM30OHTaMU U MOBEPXHOCTHbIMW BOAAMU;

B/IUAHME TEXHOTEHHbIX GAKTOPOB Ha U3MEHEHME TNAPOreosI0rMYEeCcKmX YCI0BUN;

PEXMM NOLA3EMHbIX BOS;

XMMMUYECKUI COCTAB M PACTBOPAIOLLYIO CNOCOBHOCTb MOBEPXHOCTHLIX M MOA3EMHbIX BOZA MO
OTHOLLEHMIO K KapCTYOLWMMCA Nopoaam, TemnepaTypy Nog3eMHbIX BOL;

GUABbTPALUMOHHbIE CBOMCTBA KapCTYIOWMXCA WM MOKPbLIBAOWMX MOpPOA, B TOM 4MCNe B 30Hax
NOBbILLIEHHOW NPOHMLIAEMOCTU, C onpeaeneHnem rmaporeonorMyecknx napametpos (KoadduuneHTos
dunbTpaumm, BOAONPOBOANMOCTY, YPOBHENPOBOAHOCTU, BOAOOTAAUYM, YAENbHOrO BOAOMNOM/IOLLEHUS,
M36bITOYHbIX HAaNOPOB U FPaAMEHTOB BEPTUKANbHON GUALTPALMKM), a TaKKe HanpaBNeHUA U CKOPOCTU
OBUMKEHUA NOA3EMHbIX BOA.

MPOrHo3 U3MeHeHUA rMAPOreoIoOrMYecKkUX YC0BUIA B NpoLLecce CTPOMTENbCTBA M 3KCNayaTaumum
NpoeKkTMpyemoro o6bekTa crefyeT BbIMNONHATbL B COOTBETCTBMU C TEXHMUYECKMM 33aJaHMEM NpU
060CHOBaHMK B NPOrpaMmme U3bICKaHWUM.

Ons peweHns aTUX 3a4ay cnenyer BbIMONHATb NONEBble OMNbITHO-GUNLTPAUMOHHbIE PaboThbl:
OTKauKM - NpobBHble, 3KCMPECC-OTKAYKWU, OMbITHble OAWHOYHbIE W KYCTOBblE€ C HECKO/IbKUMW Jlyd4amu
Hablo4aTeNbHbIX CKBAXUH, FPYNMNOBble U MOMHTEPBANbHbIE; HAarHETaHMA BOAbl M BO34yXa B CKBaXMWHbI;
HanMBbl BOAbl B WYypdbl, a TaK¥Ke WHAMKATOPHblE METOoAbl (XMMMUYECKUM, 3SNEKTPOXUMUYECKUIA,
KONOPUMETPUUYECKUN, PaAUONHANKALLMOHHbIN).

Ons n3yyeHUs rmgporeonorMyeckor HeogHOPOAHOCTM KapCTOBOMO MacCMBa M MOKPbIBAIOLLMX
nopog, n ans Bblbopa MecT NPoBeAEeHUA OMbITHbIX OTKAYEK UCMO/Ib3YHOTCA SKCNPECC-OTKAYKN 1 HaIUBbI, a
TaKXe NPobHble OTKAaUYKW, Ha/IMBbI, HarHEeTaHKUA.

OnbITHbIE OTKAuYkM M3 OAMHOYHbIX CKBaXKMH PEKOMEHAYETCA BbINOAHATL AJ1A  MOJIyYeHuUs
XapaKTEPUCTMK BOLOMPOHMLLAEMOCTM 30H C Pa3/IMYHON CTENEHbLIO 3aKAaPCTOBAaHHOCTY.

OnbITHbIE KYCTOBbIE OTKAYKM ciedyeT NPoOBOAMUTb C LLeNbtlo onpeaeneHmna Hambonee fOCTOBEPHDIX
3HaYeHU K03ddMLUMEHTOB GUNbTPALMUM, YPOBHEMNPOBOAHOCTM (Mbe30MNpPOBOAHOCTM) M BOAOOTAAYM, A
TaKXKe AN U3y4yeHMA CBA3M MeXKAy BOAOHOCHbIMW TOPM3OHTAMM W CBA3M NOA3EMHbIX BOA C
NoBEePXHOCTHbIMU. [pPK KyCTOBbIX OTKauyKax B KapCTylOWMXCA nopoaax caeayeT, Kak Mnpasuno,
npeaycMmaTpmMBaTb He MeHee ABYX Ayyell HabnoaaTeNnbHbIX CKBAa)XMH C  LENb0  M3y4YeHus
dUNbTPaLMOHHOWN aHU30TPONUK. B Tex ciydanx, Koraa Ana co3gaHus TpebyoLerocs NoHMUXeHUsA YPoBHS
BO/bl OAHOW LIEHTPA/IbHOMN CKBaXKMHbI OKaXeTcsA HeJl0CTaToYHO, c/ieZlyeT NPOBOANTb rPYMMNOBYHO OTKauKy
(n3 aByx 1 6onee ckBaxkuH). He pekomeHayeTca NPOBOAUTL AAUTE/NbHbIE OTKAYKM U HaNUBbl B6AM3M
34aHUIA U COOPYXEHW BO u3beaHMe BO3MONKHOCTM HebnaronpuAaTHOrO BO3AEWCTBMA HaA UX
YCTOMYMBOCTb.

Mpn npousBoACTBE OTKauyeK credyeT oOTobMpaTb Npobbl BOAbl HA XUMWUYECKUIA aHanus B
cootBeTcTBMM c n. 5.11 CM 11-105-97 (yacTb 1).

Mpn onpegeneHnn BUAOB W 0OOBEMOB  OMNbITHO-GUNLTPALMOHHBLIX paboT U Apyrux
rMAPOreonorMyecknx WUcciefoBaHUM, BbibOpe MeCT WX MPOBEeAEeHUs, OnpefseneHUn MeTOLAMKM
BbINO/IHEHUSS W 00OpPabOTKM pe3ynbTaToB C/eAyeT YYMTbiBaTb 3HAUYMTE/NIbHYIO HepaBHOMEPHOCTb
BOAOMNPOHULAEMOCTU 3aKAapPCTOBAHHbIX MAacCUBOB B MJIaHe M NO BEPTUKA/IMU, HAaMYME 30H C Pas3/IMYHOM
CTEMEHbID N XapaKTepPOM 3aKapCTOBAHHOCTM W PA3/IMYHbIM PEXUMMOM MNOA3EMHbIX Bog (Hanuuue
NPaKTUYECKMU BOAOHENPOHNLAEMbIX 30H U MU30/IMPOBAHHbIX BOAOTOKOB).

Ona wvsydyeHus nNyTeld M CKOPOCTEN [ABUMKEHUS KapPCTOBbIX BOA MPU TUAPOTre0N0rMYecKux
NCCNefOBaHUAX WCNOMb3YIOTCA TaKXKe reopumsmMyeckne nosnesble MeTodbl, a MNpu HeobxoaAnMmMocTu
npoBoAnTca GMU3nYecKoe U MaTeEMATUYECKOE MOAENNPOBAHKE.

5.2.9. CtaumoHapHble HabAeHUA 33 YCI0BUAMM U ANHAMUKOMN Pa3BUTUA KapPCTOBbIX MPOLECCOB U
MX NPOSIBAEHUIA Ha 3eMHON NOBEPXHOCTU M B TOJILLE KAPCTYIOLLMXCA WU NOKPbIBAOWMUX Noposa cneayet
NPOBOANTb, KakK NPaBUAO, NPU U3bICKAHUAX AN MPOEKTUPOBAHUA KPYMHbIX U CAOMHbIX 06beKToB (I



YPOBHS OTBETCTBEHHOCTM), @ NPU HEOHXOANMOCTU U A8 06BEKTOB || yPOBHSA OTBETCTBEHHOCTMU.

Komnnekc cTauMOHapHbIX HabnoaeHW, Kak NpaBuao, BK/KOYAET: TUAPOreocnornyeckue
HabNlo4eHUs 32 PeXMMOM MNOA3EMHbIX BOA; MMOPOMETEOPOOrMYecKMe HabaogeHNA 33 pPexnmom
NOBEPXHOCTHbIX BOA,; reofe3nyeckne HabatogeHna 3a ocegaHUAMM 3eMHOW NOBEPXHOCTU, USMEHEHUAMM
MopdOMETPUYECKUX XapaKTEPUCTUK penbeda, NpoBasamn U geGpopmaumamm 3aHUN U COOPYKEHNNA.

MpoAoAKUTENbHOCTb TMAPOre0IONMYECKMX U TMAPOMETEOPONOTUYECKUX HabAoAEeHUA [O0AXKHA
ObITb HE MEHee rMAPOIOrMYECcKOro roaa.

Mpu nposeaeHUN HABNOAEHWUI 33 PEXKMMOM NOA3EMHbIX M NOBEPXHOCTHbLIX BOA, PEKOMEHAYeTCA
MCNoNb30BaTb reopusnyeckne MeToabl, B TOM UUCAE PE3UCTUBUMETPUIO, NO3BO/AIOLLYIO BECTU
HenpepbIBHYIO PerncTpaumio M3MeHeHUAa MMUHepanmsauum No U3MeEHEHUo YAeNbHOro 3/1eKTPUYecKoro
conpoTmnsnenus (YIC) sBogpbl.

PexxumHble HabniofeHUa cnegyer OCYWECTBAATb 3@ KaXAblM TOPU3OHTOM KapCTOBbIX BOA,
OKas3blBalOLWNM BINAHWE HA YCNOBWUA CTPOUTENbCTBA, M 33 KaXAblM U3 FOPU3OHTOB B MOKPbIBAOLLINX
nopogax, a Nnp1 HeobxoAMMOCTU U 33 BOAOHOCHBIMWU FOPU30HTAMM B NOACTUNAIOLLMX NOPOLAX.

Mo pesynbTatam HabAlOAEHU 33 PEXMMOM MNOBEPXHOCTHbIX W MNOA3EMHbIX BOZ CcheayeT
YCTaHaBAMBATb: AMHAMWUKY [yOUHbI 3aneraHMA YypoBHEM BO BPEMEHM, HAMopoB W TPaAAUNEHTOB
BEPTUMKANIbHON PUABbTPALUN; U3MEHEHUA HAMPABAEHUA U CKOPOCTU ABUMKEHMUA BOAbl, TeMNepaTypbl U
XMMWYECKOro COCTaBa, a TaKXKe CTeMeHW arpecCMBHOCTM MO OTHOLUEHMIO K KapCTYHOLWWMMCA Nopoaam;
MecCTa NUTaHUA U Pasrpy3Kkn NOA3eMHbIX BOA,; HaAMUYUE B3aMMOCBA3N MeXay BOAOHOCHbIMU FOPU3OHTaMM
M C NOBEPXHOCTHbIMM BOAAMM, a TaKXKe Y4aCTKU nepeTeKkaHuaA BoA U3 O4HOro ropu3oHTa B ApYrom u ap.

Mpu nNposeaeHMM HabNOLAEHUIN 33 NPOABAEHMAMM KapcTa M UX PasBUTUMEM CaeayeT BbIMOAHATb
MapLlpyTHoe obcnesoBaHMe ANA OOHAPYKEHUA W AOKYMEHTauuu MpPOBasoB, OCEAAHUNA W APYrux
06beKkToB HabnoaeHuA. Mpu BbINOAHEHUU 06CNef0BAHNIN 3HAUUTENbHBIX TEPPUTOPUIN UCMOb3YHOTCA
NOBTOPHble a3p0dOTOCLEMKM UM a3poBM3yanbHble HabaogeHusa. Mpu 3Tom cneayeT NPOBOAUTL
obcnefoBaHMe 34aHWMIM M COOPYKEHWM, ONPOC HaceneHua, HabawaeHuAa 3a  BblABAEHHbIMU
aedbopmaumamm.

leopesnyeckne HabnwaeHus 3a gedopmaumamu  303HUA UM COOPYKEHWM, a TaKke 3a
aedbopmaLmamMM 3eMHOI MOBEPXHOCTM (B TOM YMC/ie UCMONb30BaHWE pPernepoB, YCTAHOB/EHHbIX Ha
pa3Hoi rnybuHe) cnegyeT BbINOAHATb B cooTBeTcTBUM ¢ CM 11-104-97.

5.2.10. NabopaTopHble UCCNefoBaHUA AOMKHbI BKAOYATb onpefesieHUA COCTaBa, COCTOAHMA U
bU3MKO-MeXaHMYEeCKMX CBOMCTB PacTBOPUMbBIX W HEPaCTBOPMMbIX MOpPOJA, BXOAAWMX B COCTaB
KapCTyloWwenca W  MNOKPbIBalOWENH TOAWM, BKAOYAA W3yYeHUE T[PYHTOB Pas3/IMYHON CTeneHu
3aKapPCTOBAHHOCTM M 3aMO/IHATENA KAPCTOBbIX MOAIOCTEN U TPELUUH, YCTAHOBEHWE XMMNYECKOIO COCTAaBa
NOBEPXHOCTHbIX M MOA3EMHbIX BOA, M UX arpeCcCMBHOCTM K KapCTYHOLWMMCA NOPOAaM.

Mpu oTbope NpPob NOBEPXHOCTHbLIX U MOA3EMHbIX BOA HEOBXOAUMO U3MEPATb UX TeMNepaTypy U

HenocpeACcTBEHHO B MOJEBbIX YCNOBMAX onpeaensatb pH, cogep:kaHue cBobogHoM C02 WU apyrux
2 _ _
HeycToumsbix komnoHenTos ( HCO, CO; , Fez+, F83+, NO, , NO, ). OcTanbHble KOMMOHEHTbI
2+ + _ 2— .
(Ca2+, Mg , Na+, K+, NH4 , Cl , SO4 , CYXOM OCTaToK, SZOZ) pekomeHayeTca onpeaensito B
CTauMoHapHOW nabopatopuun. TaK e cneayeT onpenenaTb MNPO3PayHOCTb, HaAM4YMe B3BELUEHHbIX
BelllecTs, BbiNafleHWe oOcaJka W W3MeHeHMe BOAbl B COCyAe CO BpPemeHeM, LBEeTHOCTb, 3anax,
NnepmaHraHaTHY OKMCNAEMOCTb, @ TaK}Ke Npouune cocTaBaAllmne GU3MUYECKUX CBOMCTB U XMMUYECKOTO
COCTaBa C y4eTOM BO3MOXKHOI0 TEXHOreHHOro 3arpsA3HeHMA BOAOHOCHbIX FTOPU3OHTOB.

[ns KapcTytowmxca nopoa cneayeT onpeaensaTb UX MUHEpPanoro-neTporpadruyecknin u XMMmuyeckni
COCTaB, B TOM 4ucne obuiee cogepaHMe opraHUYeCcKUX BeLLEeCTB, PacTBOPUMOCTb B Boge (C yyeTom
XMMMYECKOrO COCTaBa M TemnepaTypbl NoA3eMHbIX BOA) U KO3PPULUMEHT CKOPOCTU pacTBOpeHus (npu
Pa3/IMYHbBIX CKOPOCTAX AOBWMNKEHWS MNoA3emHbiX Bog). pu 3TOM [OJ/IKHbI MCMO/Ib30BaTbCA 06N
KONMYECTBEHHbIN W CMNEKTPa/ibHbIA aHa/iu3, BOAHbleE M KWUC/AOTHbIE BbITAXKW, a TaKXKe, Npu
HeobXo4MMOCTUN, TEPMMUYECKUIN, PEHTreHOCTPYKTYPHbIN, 3N1EeKTPOHHO-MUKPOCKOMUYECKMIA U  apyrue
MeToAbl MMHEPANIOTMYECKOT0 U XMMMUUYECKOTO aHa/1M3a FOpHbIX NOPoA,.

Ons onpeaeneHna Bo3pacTa KapcToBbiX GOPM U MX 3aMNONHUTENS MPUMEHAKTCA MUHEepanoro-
netporpaduYecknii, Nas€OHTO/IOTUYECKUM, PaANOU30TOMHbLIN, MaJIMHONOITMYECKUIA, ANATOMOBbLIN U



Apyrve Buabl cnewmanbHbIX aHaAN30B.

Mpn HeobXoAMMOCTU YCTAHOBNAEHUS KOJIMYECTBEHHbIX XapaKTEPUCTUK KapcCTOBOro npouecca
(oueHKM cKopoCTM pacTBOpeHMA NOpoA M Pa3BUTUA KapCTa BO BPEMEHWU, BbISBAEHUS MexaHW3ma
KapcToBbIX gedopmaLLnii, pasMmepoB KapCTOBbIX NPOBANOB), OLEHKM CTENEHU ONACHOCTU 0OHAPYKEHHbIX
KapcToBbIX MosiocTen M Ap. (Kak npaBuao, B 0COBO C/AOMHbLIX YC/AOBUAX M NPU MNPOEKTUPOBAHUU
OTBETCTBEHHbIX 3[aHUIN U COOPYMKEHWUWN) cneayeT OCYLLECTBAATb 3KCMEepUMEHTaNbHble slabopaTopHble
nccnenoBaHma ¢ NPUMEHEHUEM PA3ANYHbIX BUAOB MOOENNPOBAHUA:

XMMMUKO-KMHETMYECKOTO (pPacTBOpPEeHME KapCTYIOWUXCA MOPOA, PacTBOPEHWEe CTEHOK KapCToBOW
NMONOCTWN, PacTBOPEHUE KAaPOOHATHOIO LEMEHTa B KPYMHOOH0MOYHbIX FPYHTax M T.M.);

METOA0M 3SKBMBANEHTHbIX MaTepuasnoB (Nporub M pacTpeckMBaHUe Nopod, KPOB/IM KapCTOBOM
NOM0CTU, FPaBUTALMOHHbIE CMELLEHMA FPYHTOBbIX MacC B KapCTOBYHO NOAOCTb);

dU3NYECKOTO rMAPOreoIorMyeckoro (rmapoanHaMmnyeckoe paspyLueHne NOKPbIBaLWMX NOPo4 Hag,
KapCTOBbIMW MOJIOCTAMU U TPELMHAMM);

MaTemaTMyeckoro (MoaenmpoBaHMe KapcToBo-cyPpPO3MOHHbIX MPOLLECCOB 1 NPOBanocobpasoBaHms
Ha OCHOBE 3KCNEePUMEHTA/IbHO YCTAHOBNEHHbIX NapameTpoB).

PekomeHayeTcs KOMMAEKCHOE MWCMO/b30BaHME MNEePEYUCNEHHbIX METOA0B B  PA3/IMYHbIX
COYEeTaHMAX, a TaKKe B KOMOUHALMUK C APYTMMU MeToAamM GU3NYECKOro MOAENMPOBAHMA.

JKcnepumeHTaibHble NabopaTopHbie UCCNeA0BaHMA U MOAEIMPOBaHNE AO/XKHbI MPOBOAUTLCA MO
LO0MNONHUTENbHBIM NPOrpammam, COr1aCoOBaHHbIM C 3aKa34MKOM.

5.2.11. KamepanbHaa 06paboTka maTepmnanos A0/KHA NPOM3BOAMTLCA KaK B Nepnoj NpoBeaeHus
nonesbix paboT (C Lenblo CBOeBPEMEHHOIO YTOYHEHUA U KOPPEKTUPOBKU BbINOJIHAEMbIX UCCNEeA0BaHNN),
TaK U B 3aK/0YUTENbHbIN Nepmos, C y4eTOM AaHHbIX N1abopaToPHbIX UCMbITAHUI U MOAENUPOBAHMS.

Mpn KamepanbHoO 06paboTKe MaTepuanoB M3bICKAHWI cneayeT OCYLLeCTBAATb MHMKEHEpPHO-
reo/IorMyeckoe pamoHMpPOBaHME TEPPUTOPUM MO YC/IOBUAM, CTEMEHU M XapaKTepy PasBMTUSA KapcTa C
y4yeTom nponsneHui cyddosnmn, caBuKeHns n obpylieHnsa ropHbix Nopoa, a TakKe Apyrux npoueccos,
yyacTByoWmX B pOPMUPOBAHMM NONOCTEN, PA3PYLUEHHbIX M Pa3yNNOTHEHHbIX 30H B KaPCTYHOLWMXCA U
NOKPbIBAOLWMX UX OTNOXKEHUAX.

Mpu paloHMPOBAHUM AOJ/KHbI UCMONb30BATLCS YCTAHOBJIEHHbIE MO pPe3y/bTaTaM W3bICKaHUM
KaTeropum yCTOMUYMBOCTU TEPPUTOPUN OTHOCUTE/IbHO KapPCTOBbIX MPOBAZOB MO MHTEHCUBHOCTU
npoBasioobpas3oBaHMA B COOTBETCTBMU C Taba. 5.1 U no cpegHMm AMameTpam KapCTOBbIX NMPOBa/oB B
COOTBETCTBUM C TabA. 5.2.

Tabnnua 5.1
KaTeropumn YCTOMUMBOCTHU |VIHTEHCUBHOCTD
TEPPUTO— poBajloobpasoBaHMUI
pun OTHOCUTEJIBHO (cpenHeromoBOE KOJMUYECTBO
VHTEHCUBHOCTMU IpOBaJIOB Ha 1 KM2
obpasoBaHMAa KapCTOBHX|TEPPUTOPUN
IPOBAaJIOB (cnyuam/xM2 B TOm) )
I Ceeme 1,0
1T ce. 0,1 mo 1,0
111 ce. 0,05 mo 0,1
v ce. 0,01 mo 0,05
\ no 0,01
VI [IpoBajsioobpa30BaHUE
VCKJII0YaeTCH

MpumeyaHne. K 1wecTo KaTeropum YCTOMUYMBOCTM OTHOCATCA TEPPUTOPUM, HA KOTOPbIX
BO3HMKHOBEHME KapCTOBbIX MPOBANOB 3EMHOW MNOBEPXHOCTM HEBO3MOXHO (M3-3a OTCYTCTBUA
PacTBOPUMbIX TOPHbIX NMOPOA WUAM Bnarogaps Ha/JMYMIO HAZEMKHOM 3alUTHOM MOKPbIBAOLWEN TO/WM



HepaﬂBOpMMHXBOAOHGHpOHMHaeMHXMﬂM(MaﬂbHHXHOpOAL

Tabnunua 5.2

KaTeropmum YCTOMUYMBOCTHU CpenHue OyaMme TPHL
TEepPPUTO— KapCTOBEIX
PUM OTHOCUTEJIBHO CPEeIHUX [IpoOBaJjioB, M
OMaMeTPpOB KapCTOBEIX
IPOBAJIOB

A Ceeme 20

B ce. 10 mo 20

B ce. 3 mo 10

T no 3

MoKasaTenn MHTEHCMBHOCTU NPOBANO06PA30BaAHUA ONPeaenatoTCa:

Mo AaHHbIM CTaLMOHAPHbIX HabAOAEHUI (N0 pe3ynbTaTaM cMCTEMATUYECKOM perncTpaLmm cnyyaes
06pa3oBaHUA NPOBANOB U NOKAJIbHbIX OCeAaHUI HA onpeaeneHHONM naowaam);

No  [aHHbIM  Ha3emMHoro  06cnefoBaHMA  MECTHOCTM  (KapCTONIOTMYECKOM  CbeMKM),
conpoBoxaatoLierocs cbopom ceeaeHUn 0 paHee 06pa3oBaABLUMXCA NPOBANAX U NOKANbHbIX OCeaHUAX,
aewndprpoBaHmemM aspodpOTOCHUMKOB PasHbIX IET U NMPUMEHEHWEM Pa3/IMYHbIX METOAO0B onpeaeneHus
BO3PACTa CYLLECTBYHOLWMX KAPCTOBbIX BOPOHOK;

Nno aHasorMM C APYrMMM KapCTOBbIMM y4aCTKaMW, HaXOoAAWMMMUCA B CXOAHbIX F€0/IOTMYECKUX U
rMOPOreoNorMyeckmnX YCA0BUAX U XapaKTePU3YIOLLMMUCA TOM XKe CTeneHbio 3aKapCcTOBaHHOCTM.

Mpu pacyeTax WHTEHCMBHOCTM  MpPOBasoobpasoBaHMA  C/ydauM  JIOKa/AbHbIX  OcepaHuii
NPUPaBHMBAIOTCA K C/IyYasmM KapCTOBbIX MPOBA/IOB.

Ha KapTax paliOHMPOBaHWS WM B TEKCTe KaTeropusa YCTOMYMBOCTU TeppuTopumM 0bHO3HayaeTcs
ABOWMHbIM MHAEKCOM, COCTOALWMUM U3 UMdpbl U ByKBbI (Hanpumep, V-B).

OUuEeHKY YCTOMYMBOCTM TEPPUTOPUM PEKOMEHAYETCS OCYLECTBAATb C NpumeHeHMem "meToaa
YyA3aNeHHOCTU OT bAnKalLLero cocegHero NoBePXHOCTHOIO NPOABAEHNA KapcTa'. Mpu 3ToM cocTaBastoTCA
KapTbl YA3aN€HHOCTM, XapaKTepm3ytowme cTeneHb KOHLUEHTPALMM BOPOHOK Ha 3eMHOM MOBEPXHOCTH, U
CTPOATCA  TUCTOTPaMMbl, TrpaduKM  pacnpeseneHns UM MPOrHO3Hble KpUBble pacnpeseneHus
cpeaHeroL0BoOM NAOTHOCTM NPOBAOB MO YAANEHHOCTM OT BAMKalLWero NposBAeHMA KapcTa.

Mo pe3ynbTaTam M3bICKaHWI cneayeT onpeaensaTb CPefHNE U MaKCUMA/bHbIE AMAaMeTpbl NPOBaNoB
(1 nokanbHbIX ocefaHuii) U UX cpeaHtoto TNybuHy. B paloHax CONAHOro KapcTa, KPOMe TOro, AOKHbI
OKOHTYPMBATBLCA My/ibAbl OCEAaHWUA, OMNpPesenaTbCA WU3MEHEHMA UX PasMepoB B NaaHe, FNyOUHbI,
KPUBM3HbI NOBEPXHOCTU U HAK/IOHbI KPAEBbIX Y4aCTKOB 30HbI OCeAaHUA.

5.2.12. MporHo3 pa3BmMTMA KapCTOBOrO NpoLecca (Ka4ecTBEHHbIM U KONMYECTBEHHbIW) BbINOAHAETCA
METOAOM  aHaNOMMM, IKCTPAMONALMU, 3IKCMEPUMEHTANbHBIMM  MAM  PacyYeTHbIMU  MeTOoaMu,
OCHOBAHHbIMW HA LETePMUHUPOBAHHbLIX M CTOXACTMYECKMX Mogenax. MporHosHble uccnefoBaHuUsA
BK/IOYAIOT:

NPOrHO3 CKOPOCTM PAaCcTBOPEHUA NOPOL;

BPEMEHHOM nporHo3 (oXmpaembii CpPok o0b6pa3oBaHWA nMNpoBana Ha [AaHHOM MJolajKe,
BEPOATHOCTb 06pa3oBaHMA MPOBA/IOB 33 33a4aHHLIN CPOK, CKOPOCTb Pa3sBUTUA KOMMJIEKCA KAapCTOBbIX
dopm n T.n.);

MPOCTPAHCTBEHHbIM MNPOrHO3 (OXKMZAaembli y4yacTOK 0b6pa3oBaHUA MNpoBasia, BepPOATHOCTb
06pa3oBaHUA NpoBana Ha 3a4aHHOM Y4YacCTKe TeppUTopun);

oXMgaemble pasmepbl NMPOBA/JIOB HA MOBEPXHOCTU 3EMN UAM B OCHOBAHWW COOPYMKEHUI (UX
rnybuHa, AnameTpbl, KOHPUrypaums m T.n.).

MporHo3npyemble napameTpbl MOBEPXHOCTHbIX KAPCTOBbIX MPOABAEHWA cneayeT onpenendatb
pacyeTamu, C UCMOJ/Ib30BaHUEM aHANUTUYECKUX U (MNK) BEPOATHOCTHO-CTaTUCTUYECKUX METOLOB, Ha
OCHOBE aHa/n3a pacnpegefieHnit OXKMAAEMbIX KAPCTOBbIX MPOBAa/IOB MO BEJAWYMHE MUX CPegHUX U
MaKCMMa/IbHbIX MAMETPOB U cpeaHel rnybuHe, a TakKe C UCNOAb30BAHUEM aHANIOTUNA.



CKOpOCTb pacTBOpPeHMA OO/BLUIMHCTBA KaPCTYIOWMXCA MOPOJ M3BECTHA, OAHAKO B HEKOTOPbIX
CNly4aAX MOXKeT NoTpeboBaTbCA ee yTOUHEHME 1abOPaTOPHLIMU METOAAMM.

Mpu cocTtaBneHUM BpeMeHHbIX NPOrHO30B c/ieAyeT UMeTb B BUAY, YTO CTOXaCTUUECKME MeToapbl,
OCHOBAHHblEe Ha 0606LLEHMM AaHHbBIX MO UMetoWeMyca paay HabatoaeHWn, NO3BONAIOT YCTaHaBAMBATb
BEPOATHOCTb 06pa30BaHUA NpoBana B Nt0HOM YacTn Uccreayemoi TeppuTopun (MM YNCNO NPOBANOB Ha
KM2 nsouwaam), Ho 6e3 6onee getanbHOW AoKanusaumu. MNpun STOM YEM HUXKE BEPOATHOCTb, TEM MEHbLLE
onacHocCTb npoBana. OgHAKO Aarke NpU OYeHb HU3KOW BEPOATHOCTM 0Opa3oBaHWeE MpoBana B CAMOM
6anKanwem byayLiem He UCKAYaeTcA.

MporHo3 BO3MOXKHOro mecta 06pa3oBaHMA NPOBaia TaKKe He BCeraa HaZeXeH, 3a UCKNIoUYeHEM
Tex Cly4aeB, KOrga ero MoXKHO yBA3aTb C MECTHbIMU OCOBEHHOCTAMM TEKTOHUYECKOTO CTPOEHMUA y4YacTKa
(pa3pbiBHble HapylweHWA, 30HbI ApobAeHWA, 3aMKOBble 4acCTU CKAaJoK, rae Havbonee cunbHO
NPOSABAAETCA TPELLMHOBATOCTD).

MporHo3 BO3MOKHbIX Pa3MepoB KapCTOBbIX NpoBasioB 6osiee HafeKeH, Tak Kak Npu onpeaeeHHbIX
reo/IorMYecKnX yCNoBUAX OHU Bosiee M MeHee BblAePKaHbl, U A1 NPOrHO3a MOXET 6bITb UCNO/Ib30BaH
UMERLWMINCA CTaTUCTUYECKMI MaTepuan.

5.2.13. Mpw NHXKEHEePHO-TeoN0rMYEeCKMNX U3bICKaHUAX B paloHax pa3BMTUA KapcTa C y4eToM 3Tana
M3bICKaHUI cneayeT yCTaHaBAMBATb M OTPaXKaTb B TEXHUYECKOM OTYeTE:

pacnpocTpaHeHne, XxapaKTep U MHTEHCUBHOCTb Pa3BUTUA KAapCTa, UCTOPUIO U 3AKOHOMEPHOCTH ero
pa3BuTUSA;

reosiormyeckue, rmaporeonormyeckne n reomopPosiorMyeckme ycioBuA pa3BUTUA Kapcta, B TOM
yncne: Hanume TEKTOHUYECKUX HapYLWEHWUI, APEBHUX AONMH, COCTaB, GU3MKO-MeXaHUYECKMEe CBOICTBA,
PacTBOPMMOCTb, TPELWMHOBATOCTb FOPHbIX MOPOA, (TPYHTOB) U T.M.;

pPaioOHUPOBAHME TEPPUTOPUM MO YCIOBUAM, XapaKTePy U CTENEHU Pa3BUTUA KapCTa;

OLLEeHKY CBA3aHHbIX C KapCTOM 0cobeHHOCTElN GU3MKO-MEXaHUUYECKUX CBOMUCTB IPYHTOB, HA/INUYUA B
HUX Pa3yNIOTHEHHbIX U Pa3pyLLIEHHbIX 30H, 0COBEHHOCTEN FTMAPOreo0rnMYeCcKmX YCAOBUN, CBA3AHHDBIX C
KapcTom;

OLEHKY YCTOMYMBOCTU TeppuTOpUM (NIOWAAKM) OTHOCUTENBHO KapCTOBbIX (M KapCTOBO-
cydpPO3MOHHBIX) MPOBANOB U OCEAAHUI 3€MHON NOBEPXHOCTU U CaratoLLmx ee rpyHToB;

NPOrHO3 Pa3BMUTUA KapCTa M CBA3AHHbIX C HUM CydPO3MOHHDBIX M NPOBAbHbIX ABNEHUI B Nepuos,
CTPOMTENbCTBA M SKCNIyaTauymn o6 bEeKTOB MO BAUAHUEM €CTECTBEHHbIX U TEXHOTEeHHbIX GaKTOPOB;

pekoMeHaaunn ans 060CHOBaHMA NPOTUBOKAPCTOBbIX MEPOMNPUATUIA.

B BbIBOgAX TeXHMYECKOro oTyeTa MO pe3y/bTaTaM BbINOJIHEHHbLIX WMHXKEeHepHO-reoaornyeckux
M3bICKaHUI A0/KHa OblTb JaHa KOMMIEKCHaA OLLeHKa OMacHOCTU PasBMTUA KapcTa B COOTBETCTBMM C
TpeboBaHuaMK n. 6.16 CHuIM 11-02-96.

Ha npunaraembix K OT4YeTy KapTax, B TOM 4WC/ie PaNOHMPOBAHWA, AOJKHbI OTOobparkaTbcA
pe3ynbTaTbl NOMAYYEHHbIX OLLEHOK OMACHOCTU pPas3BMTUA KapcTa. Mpu HeobxoAMMOCTM COCTaBnAeTcA
KOMMEKT KapT, OTPArKAIOLWMX PA3/IMYHbIE XapPaKTEPUCTUKU KONMYECTBEHHOW OLUEHKM MHTEHCUBHOCTM
KapCTOBOro NpoLecca U ero pacnpoCcTpaHeHUA Ha Uccaesyemon TeppuTopum.

5.2.14. NMpwn U3bICKAHMAX HA 3aCTPOEHHbIX TEPPUTOPUAX HEODXOAMMO YCTaHABAMBATL U3MEHEHMUA
WHTEHCMBHOCTM KApPCTOBOrO npouecca, 0bycnoBAeHHblE TEXHOTEHHbIM BO34ENCTBMEM, B TOM 4McCe
OCYLLECTB/IEHMEM MPOTUBOKAPCTOBLIX MeponpuATU. Mpu 3TOM HEObXOAMMO BbISBAATb WUCTOYHUKMU
TEXHOTEHHOrO BO34ENCTBMA HA WHTEHCMBHOCTb pPa3BMTMA KapcTa: NpeanpuATMA, Hapylatowme
YCTaHOB/IEHHbIE YPOBHM NpesenbHO AonycTUMbIX Bbibpocos (MAB) n npeaenbHo fonycTMMbIXx cO6pocos
(NAC), yTeukmn 13 BOLOHECYLLMX KOMMYHUKaLMIA, GYHKLMOHMpPYOLWMeE BOA03ab0pbl, BOAONOHU3UTENbHbIE
YCTaHOBKMW M T.N.

5.2.15. Mpu M3bICKaHUAX B KAPCTOBbIX pPalioHAX AOJ/IKHbI CTPOro cobnwopatbcs TpeboBaHUA No
OxpaHe Npupoabl, NpeaycMaTpMBaTbCA U OCYLLECTBAATLCA MEPONPUATUA, HE AONYCKatoLWMe HapyLeHna
CNOXMMBLUMXCA TULPOre0/IONMYECKMX YC0BUIA BypoBbIMKU, OMbITHO-PUABTPALMOHHBIMU U APYIMMU
paboTamu, KOTOpble MOTYT Bbl3BaTb aKTUBM3ALMIO KapcTa, B TOM uuncie cyddO3MOHHbIX NPOLLeccoB B
MOKPbIBaKOLWMX Mnopoaax, obpasoBaHWe NPOBasOB M OcefaHW 3eMHON noBepxHocTu. ObAsateneH
NIMKBUOAUMOHHbBIN TaMMOHaX CKBaXKMH FIMHON WM LeMEHTHbIM PAacTBOPOM W CTPOTUIA KOHTPO/b 3a
CBOEBPEMEHHOCTbIO U Ka4eCTBOM ero BbINOJIHEHUA.

5.3. UHXKeHepHO-reonornyeckme n3biCKaHuA



ANA pa3paboTKu NpeanpoeKTHON AOKYMEHTaLUN

5.3.1. Mpwn m3bICKaHMAX Aaa pPa3paboTKM NpesnpOEKTHOM AOKYMEHTAUMW B palioHax passBuTuA
KapcTa HeoHXoAMMO YCTaHaBANBATD:

pacnpocTpaHeHWe, COCTaB, COCTOAHME U YCAOBMA 3aneraHuA KapCTYIOLWMXCA U MOKPbIBAOLWMX
nopoa,;

TUN KapcTa;

CTPYKTYPHO-TEKTOHMYECKUE, TMAPOreosornyeckne m reomopdosiornyeckme ycnoBuA pasBUTUA
KapcTa;

NPosBAEHUS KapCcTa Ha 3eMHON MOBEPXHOCTUM - Ha/JW4yMe MPOBAJIOB, BOPOHOK, OCenaHWit
NOBEPXHOCTU 3eMIN U Ap.;

nog3emMHble MNPOSABNAEHUA KapCTa - HaaMume pPa3HOOOpPasHbIX MOJIOCTEN, PaA3PYLUEHHbIX W
Pa3ynAOTHEHHbIX 30H B KAPCTYIOLWMXCA M NOKPbLIBAKOLWMX NOPOAAX, HAaZIMUYME U COCTaB 3anoJIHUTENA U
nonocreu;

rPaHMLbl Y4aCTKOB Pa3/IMYHON CTENEHM 3aKapCTOBAHHOCTM.

Mo pesynbTaTam M3bICKAHUN ANA NPEeANPOEKTHOM [OKYMeHTaumMu [o/KHa OblTb  AaHa
npeagapuTenbHas OLEHKa YCNOBUIA U MHTEHCMBHOCTM PA3BMTUA KAPCTA, a TaKXKe CTeneHM ONacHOCTU
KapCTOBOro npouecca AnA NPOEKTUPYEMOro CTPOUTENbCTBA, C YYETOM BO3MOMKHbIX TEXHOreHHbIX
BO34EUCTBUN.

MaTtepuranbl UHXKEHEPHO-Te00MMYECKMUX U3bICKaHUIN ANA NPeAnPOEKTHOW AOKYMEHTALUN SONKHbI
BK/IOYATb PEKOMEHAALMM MO OCBOEHUIO TEPPUTOPUN (B TOM YMC/IE MO UCKAOYEHUIO U3 UCMOIb30BAHUS
0co60 onacHbIX Y4aCTKOB), BbIOOPY MIOLWAAO0K U PA3MELLEHUIO COOPYKEHWUIM C y4ETOM HEODXOAMMOCTU
BbINO/IHEHWNA NPOTUBOKAPCTOBLIX MEPONPUATUI, @ TaKXKe N0 NPOBEAEHUIO AaNbHENLLINX NCCAE0BAHUN.

5.3.2. NIHKeHepHO-reoNnornyeckmne UsbliCKaHWA B paloHax PasBUTUA KapcTa cieayeT NpoBoauTb €
[EeTaNbHOCTbIO, COOTBETCTBYIOWEN MacliTabam MHMKEHEPHO-FeosI0rMyYeckol CbeMkn (MacwTabam KapT
NH}XEHepHO-reo/1I0rMYecKkoro paioHMpPoOBaHUSA B COOTBETCTBUM c NN. 6.2 - 6.4 n n. 6.7 CM 11-105-97 (4acTb
).

B palioHax pa3BMTMA KapcCTa LOMNYCKaeTcs MNpuM COrMNacoBaHMM C 3aKa3uYMKOM BbIMOJHATb
NHXEHEepPHO-reo1IorMyeckme MU3blCKaHus aas 060CHOBAHWA MHBECTUUMI B 06beme, NpesycMOTPEHHOM
Ans ctaguu npoekta (nn. 6.7 n 7.4 CM 11-105-97 (yactb 1)).

5.3.3. Mpn M3bICKaHUAX B pPaliOHax Pa3BUTMA KapcTa MCXOAHble mMaTepuanbl gas NAaHMPOBAHUSA
noseBblx PaboT A0KHbI ObITb NONYYEHbI NPY COOPE MATEPUANOB U3bICKAHWUI U NCcCnes0BaHUM NPOLWAbIX
neT n aewndpMpoBaHNN MATEPUANOB AUCTAHUMOHHBIX CbEMOK, AOMOJHAEMbIX, MPU HEOOBXOAMMOCTY,
a3poBM3yasbHbIMU HabAOAEHNAMM.

Mpu aewndpupoBaHUM PEKOMEHAYETCA UCMO/b30BaTb KOCMOCHUMKK (KC) macwTabos 1:200000 -
1:125000, ponycKatowme yBenndeHue o macwtabos 1:50000 - 1:25000 u obnagatowme BbICOKMM
MAaHOBbIM paspelleHMeM U LWKUPOKON nonocoit ob3opa. [na bonee getanbHoro aewndpupoBaHUs
cnepyet Mcnonb3oBaTb asapodoTocHUMKM (AC) macwTabos 1:35000 - 1:17000, npu HeobXoAMMOCTHU - U
6onee KpynHbiX. Ha 3aneceHHbIX TeppUTOPUAX CaeayeT UCMOb30BaTb CHUMKM BECEHHUX U OCEHHMX
3aneTos.

Ha ocHoBe npegBapuTenbHoro AewndpUpoBaHUA COCTaBAAETCA KapTa pPalioOHUpPOBaHMUA
TEPPUTOPUM MO  MAOTHOCTU KAPCTOBbIX BOPOHOK W MNPOBafoB (KOAMYECTBY MOBEPXHOCTHbIX
KapCTONPOABAEGHUN, MPUXOAALLMXCA Ha eAUHULY NAoWwaan) MAM No yAaNeHHOCTUM OT Bauxkalwero
NOBEPXHOCTHOIO KapcTonposABAEHUA.

5.3.4. MapuwpyTHble HabAOAEHUA C KapCTONOrMYecKMm 0b6cnefoBaHMEM MIOLWAAKM (BapuaHTOB
NAOWAAO0K) U NPUAEraloWwen TEPPUTOPUU LO0MKHBI NPOBOAUTLCA HA TFE€OIOrMYECKON WAWM JINTONOTO-
TEKTOHWYECKOM OCHOBE C HaHeceHHbIM penbedom. Mpu oTCyTCTBUM NOJ0OHON KApPTbl OHA A0MKHA ObITb
COCTaB/IeHA Ha Haya/ibHOM 3Tane M3bICKaHUI Kak OCHOBa BCeX nocneaylowmnx Buaos pabot. Ha kapte
OO/MKHbI ObITb BblAENEHbl BCE Bblpaatlowmecs B LAHHOM MacwTabe AUTONOrMYECKUE PasHOCTU
KapCTYIOLMXCA MOPOA, PaspbiBHble HapyLeHMA pPasHbiX MOPSAKOB C YKasaHWMemM MX Tuna, raybuHbl
33/10KEHMA U MOPPOMETPUYECKMX MapaMeTpoB (NPOTAKEHHOCTb, PACKpbITUE TPewMH, MOLLHOCTb
onepALLMX 30H U T.1N.), XapaKTePUCTUKA 3aMONHUTENA, OCHOBHbIE CKAag4yaTble CTPYKTYPbl B COOTBETCTBUU
CO CTaHAAPTHON METOAMKOM Fe0/IOrMYECKOro KapTMPOBaHUS.

Kapctonornyeckoe obcnegoBaHue cieayeT NnpoBOANTb B COOTBETCTBUM C N. 5.2.4 1 c cobatogeHnem



TpeboBaHUI NO UHKEHEPHO-TEOIOMMYECKON PEKOTHOCLMPOBKE M CbEMKE COOTBETCTBYHOLLLENO MacLUTaba.

Mpu peKkorHoCLMpPOBKE Ha3eMHOE KapcTosiormyeckoe obcnesoBaHmMe 3aK/o4aeTca B NpoBeaeH U
OTAENbHbIX MapLIPYTOB A/1A KOHTPONSA pe3y/nbTaToB MpeaBaputenbHoro aewndpuposanua. Mpwu
HeobxoaMMOCTN NPOBOANTCA 06CNef0BAHME KIOUYEBLIX YH4ACTKOB.

MpW MHXKEeHepHO-reoI0rMYecKkon cbeMke macltabos 1:25000 - 1:10000 HasemHoe obcnenoBaHue
N KapTUPOBAHME CU/IbHO3aKAPCTOBAHHbIX YY4AaCTKOB caeayeT nposBoauTb B 6osiee KpymnHbIX mMacliTabax
(1:5000 - 1:2000). CnnbHO3aKapCcTOBaHHbIE y4acTKu (c Hannumem 50 1 6onee KapcToBbiX Gopm Ha 1 Km2)
onpeaenaAlnTca No pesynbTaTaM U3yYeHUA MATepPMaNoB U3bICKAHWA NPOLWWAbIX NeT U NpesBapUTeNbHOro
aewndpuposaHms AKC.

lPpaHMLUbl CbEMKWU [OJIKHbI Ha3HA4YaTbCA C Y4eTOM HeobXoAMMOCTM BbISIBJEHWA KOMMJIEKca
NPUPOAHbIX U TEXHOTEeHHbIX GaKTOpPOoB, BAUAIOWMX Ha GOPMMpPOBaHME KAapCTOBOro npoLecca, YCA0BUN U
NCTOPUN €ro PasBUTUA, a TaK¥Ke TexHoreHHbIX (GaKTOpOB, CNOCOBCTBYIOWMX €ro akTusMsauumu. Mpu
onpeaeneHnn WUPKUHbI NPUAEraloLLein TeppuTopun HeobxoaAnmo UMETb B BUAY, YTO 3aKOHOMEPHOCTU
pacnpocTpaHeHWs KapcTa He MOryT ObiTb BbifBAEHbl Ha OTAE/bHbIX HeboNbWWX nolagKax. 3a
npeaenamm TepPUTOPUN CTPOUTE/IbCTBA CbEMKA MOXKET OblTb 3aMEHEeHa PEeKOTrHOCUMPOBKOM WM
npousBoAnTbCA B 6osiee menkom macluTabe.

5.3.5. Ha npeanpoeKkTHbIX CTaguAX NPU M3bICKAHUAX HA 3aKAPCTOBAHHbIX TeppuTopuAax AnA
N3y4YeHWa recIorMYecknx yCaoBUM pasBUTUA KapcTa, NorpebeHHOro KapctoBoro penbeda, BbIABNEHUA U
OKOHTYPMBAHMA B MNJaHe 30H MOBbIWEHHOW TPELWMHOBATOCTM WM 3aKAapCTOBAHHOCTW, OnpesefeHuns
rnyOuHbl PAcNPOCTPaHEHUs 3TUX 30H WM OOHAPY)KEeHMA OTAE/bHbIX KapCTOBbIX MONOCTEN chnepyeT
NPUMEHATb NPeMMyLLLECTBEHHO HasemHble reopusmnyeckune MeTozabl (cericmo- "
aneKkTponpodunIMpoBaHNE U BEPTUKANbHOE 3/1EKTPUYECKOE 30HANPOBAHNE METOAO0M COMPOTUBAEHUI U
MeToAO0M ABYX cocTasastowmx - B33 MC), a npyM HeoH6X0AMMOCTHU - BbINOJIHATL KOMMJIEKCHbIW KapoTarK
CKBaXXWH. MNpnmeHeHMe reoPpusnyecknx MeToa0B PEKOMEHAYETCA NPU LIMPUHE 3aKapCTOBAHHOM 30HbI He
meHee 80 - 100 m, rnybuHe pacnpocTpaHeHns 3akapCcToBaHHOCTM He 6onee 30 - 40 M NpPU MOLLHOCTU
NOKPbIBAIOLWMX OTAOKEHUA 4 - 15 M. 1A BblfABAEHUA OTAENbHbIX NOAOCTEN HEo6X0ANMMO, YTOObI OHM
6bl1IM COU3MEPUMbI C MOLLHOCTbIO NOKPbIBAOLLUX OT/IOKEHUI.

B KayectBe BCMOMOraTe/fibHbIX METOLOB B KOMMAEKCE C CEMCMO- W 3/IEKTPOPA3BEAKOW MOTryT
MCNo/Mb30BaTbCA MMUKPOrpaBMpasBeaKa, ra3soBO-3MAHALMOHHAA CbeMKa W apyrme metoabl B
cooTBeTcTBMM C N. 5.2.5.

Ha ocHoBe MO/MyY4eHHbIX AaHHbIX LONXHbI OblTb MOCTPOEHbI reodu3mnyeckne paspesbl U KapTbl
BbISIB/IEHHbIX aHOMANUN.

Mo pesynbTatam reoPpusnMyeckmx MccieaoBaHUN YCTAaHABAMBAIOTCA YYACTKU Pas3/IMMHON CTENeHu
3aKapCcTOBAHHOCTU. [lpM 3TOM MOXKET MPOM3BOAUTLCA NpPeaBapuUTeNbHOE BblAENEHUE OTAENbHbIX
KapCTOBbIX GOPM, MECTOMOIOKEHME U MAPAMETPbI KOTOPbIX YTOYHAIOTCS NPU NPOBEAEHUN AaNbHENLNX
nccneaoBaHUiM Ha NOCAeayoLMX 3Tanax U3bICKaHUNA.

5.3.6. Bugbl, pasmeweHne n raybuHa NPoOXoAKM TFOPHbIX BbIPabOTOK YTOYHAIOTCA HAa OCHOBE
pe3ynbTaToOB KapCTo/0rMyeckoro obcnesoBaHna M AaHHbIX NpeaBapuTesibHOM 06paboTkM maTepuanos
Ha3eMHbIX reopusnYecKmx UCCNe0BaHUMI, C YYETOM IUTONOMMYECKOTO TUNA KapcTa M 0cOBeHHOCTeN ero
pa3BuTMA. bypeHne napameTpuyecKMX CKBaXKWMH, HEOOXOA4MMBbIX ANA WHTeprnpeTaunun reodusmyeckmx
nccneno0BaHMM, OCYLLECTBASETCA O4HOBPEMEHHO C NpoBeaeHeM reodmsnyeckmx pabor.

KonnyecTBo CKBaXKWH, NpeaHasHauYeHHbIX A58 U3YYeHUA KapcTa Ha 6onablmnx rnybuHax (n. 5.2.6),
NPV BbINOJIHEHUN WU3bICKAHUI ANA Pa3paboTKM NpPennpPOEKTHON [AOKYMEHTAUMW peKkomeHayeTca
Ha3HauaTb no Tabsanue 5.3 3a cyeT obLLero YMcna BbipaboToK Tpebyemoi rybuHbl, NPeasyCMOTPEHHbIX M.
6.9 CM 11-105-97 (4acTb 1), a Npn BbINOJHEHUM U3bICKAHWUI AN 0OOCHOBAHMA MHBECTMLMIA B 06beme ans
cTagmu npoekTa (n. 5.3.2) - no Tabamue 5.4 3a cyet obwero ymncna BbipaboTok Tpebyemolt raybuHbl,
npeaycMoTpeHHbIx n. 7.6 CN 11-105-97 (4yacTsb |).

Tabanua 5.3
MacmTab MHXeHep-— KosmmuecTBO CKBaXMH PaccrTosgHue
HO—-T'€0JIOTMYUECKOMN |OJia Mexny
CBEMKU M3YyUYEeHUsa KapcTa Ha CKBaXMHaMM

fonpumMx TIyOMHaAxX Ha 1 (B cpemHeM), M




KM2

1:25000 1400 - 700

1:10000 700 - 350

MpumedaHne. KoIMYECTBO CKBaXKUH M PaCCTOAHUA MEXAY HUMU BblIOUPAIOTCA B 3aBUCMMOCTU OT
C/IO’KHOCTM  YCNOBUIA PasBUTMA KapcTa M XapaKTepa MNPOEKTUPYeMOro COOpYKeHus (ypoBeHb
OTBETCTBEHHOCTW, PACYETHbIN CPOK C/TYXKObl, KOHCTPYKTMBHbIE U TEXHO/IOFMYECKME OCOBEHHOCTH, YCNOBUSA
CTPOMTENLCTBA M IKCNIyaTauMmn) U KOPPEKTUPYIOTCS C YYETOM Pe3y/IbTaToB reopusnyecknx pabor.

Tabnnua 5.4
MacmTab KosmmmuecTrBO CKBaXuH PaccrTogHue
VMHXEHEPHO— nsa MeXxmy
TeoJIOTMUYEeCKOM M3yUeHMsd KapcTa Ha CKBAaXMHaAMMU
CBEMKU foypumx TIJyOMHax Ha 1 (B cpemHeM), M
KM2
1:5000 8 - 25 350 - 200
1:2000 He HOpMMpPyeTCSH 200 - 100

MpumedaHne. KoIMYECTBO CKBaXKMH U PACCTOAHUA MEXAY HUMU BblIOMPAIOTCA B 3aBUCUMOCTU OT
C/IOXKHOCTM  YCNOBUIA PasBUTMA KapcTa M XapaKTepa MNPOEKTUPYEeMOro COOpPYKeHUs (ypoBeHb
OTBETCTBEHHOCTW, PACYETHbIN CPOK C/TYXKObl, KOHCTPYKTMBHbIE U TEXHO/IOTMYECKME OCOBEHHOCTH, YCNOBUSA
CTPOMTENBCTBA M IKCNIyaTauMmn) U KOPPEKTUPYIOTCS C YYETOM Pe3y/IbTaToB reopusnyeckunx pabor.

Mpy NpoxXoaKe N AOKYMEHTALLMM rOpPHbIX BbipaboToK cneayet cobntogatb TpeboBaHuaA n. 5.2.6.

YacTb CKBaXKWMH, NPONAEHHbIX MPU M3bICKAHWUAX ONA Pa3paboTKM NPeanpPOeKTHOW AOKYMEeHTauuu,
NPy He0HX0AMMOCTH, MOXKET 6bITb 060pyA0BaHA ANA CTALMOHAPHbIX HABAAEHWNA.

5.3.7. OnAa BblfABNEHWA NONOCTEN U PA3yNNOTHEHHbIX 30H B NECYaHbIX U MIMHUCTbIX OTNIOXKEHUSAX,
MOKPbIBAOLWMX KAaPCTyHOLWMECA Nopoabl, PEKOMEHAYETCA MCMNO/b30BaTb AMHAMMYECKOE U CTaTUYecKoe
30HAMPOBaHME B COOTBETCTBUM C M. 5.2.7.

5.3.8. Mpu BbINOSHEHWUM M3bICKAHUI ANA Pas3paboTKM NPeanpPOEeKTHOW AOKYMEHTauMu cnepyet
M3y4yaTb rMAPOrecnornyeckne yCnoBus ¢ AeTasbHOCTbIO, MPeayCMOTPEHHOM Nn. 5.3.2.

Ona obbekToB He Bbiwe |l ypoBHA OTBETCTBEHHOCTM Ha CNab03aKapCTOBAHHbLIX TEPPUTOPUAX
cTeneHb NPOHULLAEMOCTU U GUABbTPALMOHHbIE CBOMCTBA KapCTYIOLWMXCA NOPOL AOMNYCKAETCS ONpeaenaTb
MO KOCBEHHbIM TMpPW3HAKam (TPELLMHOBATOCTHM, 3aKAapCTOBAHHOCTW, MOI/IOWEHUIO MPOMbIBOYHOWM
MUAKOCTM M T.M.), a TaK¥e C WCMONb30BaHMEM JaHHbIX MO pailoHam-aHasoram WM CNpPaBOYHbIM
MaTtepuranam 6e3 BbINOJHEHUA ONbITHO-OUAbTPALLMOHHbIX PAaboT.

B uenAx wu3yyeHMA XapaKTepHOW AN pPaloHOB  pas3BUTUA  KapcTa  GpUAbTPALMOHHOW
HEeoA4HOPOAHOCTM TPELUMHOBATLIX W 3aKapCTOBaHHbLIX MOPOA B MAaHe M no rAybuHe, a TaKxke
CPaBHUTE/IbHOM XapaKTePUCTUKN MPOHULLAEMOCTM NOPOL M U3YYEHUSA XMMMYECKOro COCTaBa NoA3eMHbIX
BOZ, BbINOMHATCA OAMHOYHblE (NPO6HblE, ONbITHbIE) OTKAYKM M HaAMBbl 3KCNPECC-METOAAMM.
Monyyaemble AaHHble HEO6XOAMMbI AR YTOUHEHUA METOAMKM U TEXHOIOMMK onpoboBaHMA nopod npu
AaNbHENLNX M3bICKAHUAX Ha CTaAMUM NPOEKTa NPM NPOU3BOACTBE OMbITHO-GUABTPALMOHHBIX PaboT.

MpeanoyTUTeNbHbIM ABAAETCA NOMHTEPBaAbHOE oNpo6boBaHMeE TMAPOreoN0rMYECKNX CKBAXKMH (2 -
4 uWHTepBana B CKBaXXWMHE), NPOWAEHHbIX B MPOLECCE UAPOTreONOrMUYECKUX CbEMOK M  ApYrux
nccnenoBaHuii. Konnyectso M ganHa MHTEPBaNoB onpoboBaHMA YCTaHABAMBAIOTCA B KayKAOW CKBaXKMHe
MO AaHHbIM KOMMAEKCA reopU3NYECKUX CKBAXKMHHBIX UCCNEA0BAHUN,

MpY BbINOAHEHWUM TMAPOreonornyeckoro onpobosaHua ciegyet oTbupaTb Npobbl BoAbl ANA
XMMMYECKUX aHA/IN30B.

5.3.9. Otbop npob nopog ana nabopaTopHbIX UCMbITaHUA HEOBXOoAMMO NPOM3BOAMUTbL M3 BCEX
Pa3sHOBMAHOCTEW KapCTYOWMXCA NOPoa, U3 3anNo/IHUTENA KapCcTOBbIX NMYCTOT, @ TaKKe M3 NOKPbIBAOLWMX



UX OTNOXeHui. Mpobbl BoAbl cregyeT OTOMpaTb M3 BCEX BCTPEYEHHbIX MPU MPOXOAKE CKBAXKMH
rOPU30OHTOB NOA3EMHbIX BOZ, MOBEPXHOCTHLIX BOAOTOKOB U BOAOEMOB, APYTNX BOAOMNPOABNEHUNA.

JNabopaTopHble paboTbl ciesyeT BbINOAHATb B COOTBETCTBUM € TpeboBaHMAmM n. 5.2.10.

5.3.10. Mpu u3bICKaHUAX Ana pa3paboTKM NpPeanpoOeKTHON AOKYMEHTAUMK AO0MKHA ObiTb
060CHOBaHa HEOHXOAMMOCTb MPOBEAEHWUA CTAaLMOHAPHbLIX HabAOAEHUA 33 YCAOBUAMMU U AMHAMUKOWM
pa3sBMTUA KapCTOBbIX MNPOLECCOB, oONpeneneHbl OCHOBHble BWAbl HabawaeHWi, paspaboTaHsbl
NpeanoXeHUA NO OPraHM3aLUKN PEXUMHOM CETU U, NPU HEODXOAMMOCTM, HavaTbl HabatoAeHUA.

5.3.11. Mo pe3ynbTaTam BbINOJAHEHHbIX W3bICKAHWUIA AnA  pa3paboTKM  NpesnpoeKTHOM
OOKYMEHTaLMWN [ONKHbl ObITb YCTAHOB/IEHbI OCHOBHbIE 3aKOHOMEPHOCTU M TEHAEHUMU pPas3BUTUA
KapCTOBOro Mnpouecca, NpoBeAeHO NpenBapuUTesibHOe WHMKEeHEePHO-reon0orMyeckoe palioHMpoBaHUE U
OLLeHKa MoA3EMHOM M NOBEPXHOCTHOM 3aKAapCTOBAHHOCTU U YCTOMYMBOCTU TEPPUTOPUN OTHOCUTENBHO
KapCToNposBAEHUN.

MNpeasapuTenbHoe pPaiOHUPOBAHME M OLEHKY 3aKapCTOBAaHHOCTU U YCTOMYMBOCTM TEPPUTOPUM
cnegyet nNpoBOAMTb B coOTBeTCTBMM C M. 5.2.11, ¢ nepcnekTUBOM YTOYHEHWA M AeTaam3auuu Ha
cnepyowem stane nsblCKaHUM.

NHXKeHepHO-reonorMyeckoe pamoHMpoBaHME MPOBOAUTCA C [ETanbHOCTblO, 3aBUCAWEN OT
macwtaba MHKEHEepPHO-reosIorMyecko CbemMKKn, Npu HeobXxoAMMOCTWU, C COCTaB/IEHMEM KapT-BPe3oK
6o/siee KpynHoro maclitaba.

PalioHMpOBaHWE N OLUEHKa TEPPUTOPUM NO YCNOBUAM CTPOUTENBCTBA NOA3EMHbLIX COOPYKEHUN
(meTpo, nopzemHble XpaHMAWUWA, TPAHCMOPTHblE TOHHEAW, MPOAYKTONPOBOAblI M  ApP.) AOXKHbI
NPOBOAMUTLCA C YH4ETOM IMYOUHBI UX 3a10KEHMA, HA3HAYEHMA U OCOBbIX YCI0BUI PaboThbI.

Mpu npoBeAeHWU U3bICKAHWI ANA NpPennpPOeKTHON [AOKYMEHTauMM [OO0MNYyCKAeTcA BbIMOJHATb
KaQuyeCTBEHHbI NPOrHO3 pPa3BUTMA Mpouecca WU OrpaHUYMBaATLCA KauyeCTBEHHOM OLEHKOW OTAeNbHbIX
YCNOBUI U GAKTOPOB €ro NpoABAEHUA, KOTOPble By AYT YTOYHATLCA U KOPPEKTUPOBATHCA NPU NPOBEAEHUN
JanbHeNLWmnX uccnesoBaHuUmn.

5.3.12. CoctaB 1 copepaHue TEXHUYECKOro oTyeTa O pe3y/abTaTaX UHXKEHEepPHO-reos0rM4yeckmx
M3bICKaHWI ANA Pa3paboTKM NpeanpoOeKTHON AOKYMEHTAL MM AONKHbI COOTBETCTBOBATL TPeb60BaHUAM M.
6.3 - 6.5 CHul 11-02-96, a Take nn. 5.2.11 - 5.2.13 n n. 5.3.1. B 3aknt04eHUM oTYETa AOJIKHbI ObITb
cbopmynmpoBaHbl 3a4a4m, Tpebytowme peleHns Ha aTane U3bICKaHWIM A5 Pa3paboTKM NPoeKTa.

5.4. NHXeHepHO-reonornyeckme n3biCKaHuA
ANA pa3paboTKM NpoeKTa

5.4.1. Mpwn M3bICKaHUAX AN Pa3paboTKM MpPoeKTa CTPOUTENbCTBA B PaMoHax Pa3BUTUA KapcTa
HeobXx04MMO yCTaHaBANBATb:

pacnpocTpaHeHne, YC/AOBMA 3a/ieraHuA, JINTOJIOTMYECKU U neTporpaduyecknii  coctas
KapCTYIOLMXCA NOPOA, MX TPELLMHOBATOCTb M CTeMeHb 3aKapCTOBAaHHOCTW, TWUN KapcCTa, CTPYKTYpHO-
TEKTOHWYECKME YCNoBUA, penbed KPOBAM KAPCTYHOLWMXCA MNOpPoA, COCTaB W YC/NOBUA 3aneraHuA
MOKPbIBAIOLLMX U MOACTUAAIOWMX NOPOL, HAMYME APEBHUX NOTPEBEHHbIX JO/NH;

rMAPOreonorMyeckne ycioBusA, B TOM YUCAE XMMWYECKUM COCTaB, TEMMEPATYPY M pPEXUM
noA3eMHbIX BOZ, YCNOBUA UX MUTAHWUA, LBUNKEHWUA U PA3rPy3KKU, NOTepU U3 BOLOXPAHUAULL, BOAONPUTOKM
B NoA3eMHble BblPpabOTKM, B3aMMOCBS3b NOA3EMHbIX FOPU3OHTOB MeXAy COB0M M C MOBEPXHOCTHLIMM
BOZAMM, PACcTBOPAIOLLYHO CNOCOOHOCTb NOA3EMHbIX BOZ MO OTHOLIEHWUIO K KAPCTYOWMMCA NOpoaam, ux
NPOHMLLAEMOCTb U MUHTEHCUBHOCTb BOA00OMEH];

npoABNeHWA Kapcta noh 3emaeit - pasHoobpasHble MOMOCTU, TPELWMHbl, KaBepHbl, WX
NPOCTPAHCTBEHHYIO JIOKaNM3auuto, KOHOUIypaLmIo U pasmepbl, pacnpocTpaHeHne 30H PasynJoOTHEHNA U
HapyLIeHHOro 3ajeraHna NopoJ, CTeneHb 3anoO/IHEHUA U COCTaB 3aMO/IHUTENNA KapCTOBbIX MONOCTEN U
Apyrve npoaB/ieHus;

NpoABNEHMA KapCTa Ha 3eMHOM NOBEPXHOCTU - BOPOHKM, BNaZMHbl, NPOBasbl U 0CEAAHUA 3EMHOW
NMOBEPXHOCTM; 0YarM NoraoLLEeHMA NOBEPXHOCTHbIX BOA, XapakTep gedopmMaLmii 34aHUIA U COOPYHKEHUN U
ApYyrve yCTaHOB/IEHHbIE NPOABAEHUSA;

B/IUAHME TEXHOreHHbIX (AKTOPOB Ha pPasBMTME KApPCTa M €ero NOA3EeMHbIX M MOBEPXHOCTHbIX
nposAB/EHUN.

Mo pe3ynbTaTaM M3bICKAHUN AOMKHO ObITb BbINOJHEHO YTOYHEHUE WMHMKEHEPHO-TE0I0FMYECKOTO



paliOHNPOBAHUA TEPPUTOPUN CTPOUTENBLCTBA MO YCA0BUMAM, XapaKTepy, CTeneHM KapCTOoOoMacHOCTM, a
TaKXXe [AaHa OUEeHKa BO3MOXHOCTU BAUAHWUA U3MEHEHWUI NPUPOAHbLIX YC/IOBUIM NPU CTPOUTENLCTBE U
3KcnayaTauuMm OObBEKTA HA aAKTMBM3AUMIO KapCTa M BbINMOJHEH MNPOrHO3 Aa/bHeMWero pasBuUTUSA
KapcToBOro npouecca.

5.4.2. MNpwn cbope 1 0606LeHNN MaTEPUANOB U3bICKAHUI U UCCAEAOBaHUIA NPOLWAbLIX NeT cneayet
NPOBOAUTb KapCTONOrMYecKoe AelindpupoBaHne KpynHomacwTabHbix ADC ¢ N1aHOBbIM paspeLlleHnem
1-2 m, N03BONAIOLLMX BbIABUTb KAPCTOBbIE BOPOHKM, MPOBa/bl U Apyrine NoBePXHOCTHbIE GOPMbI, @ TaKKe
onpegennTb WX pasmepbl, a UHOrga u Bo3pacT. CneayeT BbIAENATb YYACTKM CBEXUX MNPOBANOS,
npoucweawmnx 3a nocaegHme rogbl, U TEPPUTOPMK, Ha KOTOpPbIX 3a nocnegHue 20 - 50 net KapcrToBbie
npoBasbl He OTMe4Yanucb. Kapcronormyeckoe paewndpmupoBaHne [OMKHO AOMOSHATLCA AHANM3O0M
KpYyNHOMAcCWTabHbIX KapT M NJaHOB, HA KOTOpble cneayeT HaHOCUTb Pe3y/ibTaTbl AelnPpPUPOBaHMA U
BbISiIB/IEHHbIE AOMNO/IHUTE/IbHO BO3MOMHbIE MCTOYHMKN aKTUBM3ALMM KapcTa (BbIEMKW, KaHABbl, TPAHLLEMN,
MecTa yTeyeK M3 BOAOBOAOB W BOLOEMOB, NMYHKTbl MHTEHCUBHbIX OTKAYeK U T.M.).

5.4.3. MapuwpyTHoe KapcTo/siornyeckoe obcieaoBaHne TeppUTOPUM NP NPOBEAEHUN UHKEHEPHO-
reos1I0rMYecKkmx U3blCKaHMM cieayeT BbINOAHATb B COOTBETCTBMM € N. 5.2.4 B nonHOM o6beme. Mpu aTom B
cocTaB paboT A0KHO BXOAMUTD:

BblfIB/IEHNE BCEX HA3eMHbIX KAapcToBbiX $OPM, OCesaHUi M NPOBANOB MOBEPXHOCTU, TPELWMH B
TPYHTE UKW NOKPLITUAX, KOTOPbIE MOFYT YKa3blBaTb Ha HAa/IMYME NOA3EMHbIX KapCTOBbIX NONOCTEN;

obcnefoBaHME COCTOAHMA 340aHUIA U COOPYXKEHWUN, HAXOAAWMXCA B Mpegenax Naowaskum unm B
HenocpeacTBEHHOW 61M30CTU OT Hee ¢ duKcaumel gepopmanmii U BbIABAEHUEM UX MPUYUH;

BbIABIEHWE M3MEHEHWI eCTeCTBEHHbIX W TeXHOreHHbIX (aKTOpPOB KapcToobpasoBaHus,
pacnpoCcTpaHeHUA U MHTEHCUMBHOCTU Pa3BUTUA KapcTa, MponcLeAWnX NOcae NPpoBeAeHUA U3bICKAHWUI Ha
npeablaywiem sTane.

B L,enAax KONMYECTBEHHOM OLLEHKU MHTEHCUMBHOCTM NpoBanoobpasosaHmA (B TOM Yncae no "metoay
YA3aNeHHOCTU OT 6AnKanLwero NpoABaeHMA KapcTa') M NPOrHo3npyembIX pasMepoB KapCTOBbIX MPOBANOB
TpebyeTca WHAMBUAYANbHAA OOKYMEHTALMA KaXAOW M3 BbIABAEHHbIX KapcToBbiX $Gopm (BOPOHOK,
npoBanos, ocefaHunit). Mpu 3TOM KaxKa0My U3 KAPCTOMNPOABAEHUI NPUCBANBAETCA HOMEP, OHO HAHOCUTCA
Ha KapTy M 3aHOCUTCA B KaTa/lor C yKasaHuem Gpopmbl, pasmepos B NaaHe, rybuHbl U Bo3pacTa (c gatoun)
WAV BO3PACTHOW rpynnbl (CBeXKas, Moa04aA AU cTapas BOPOHKaA).

HeobxogMmo BbINOMHUTL TEOAE3MYECKYHO MPUBA3KY BCEX BbIABAEHHbIX MNPOABJAEHUN KapcTa,
oTobparkaembix B MmacwTabe KapTbl (MMHMMaNbHbLIA pasmep O6bEKTa Ha KapTe - 2 MM) Wau
BHEMaCLWTAaOHbIMM 3HAKaMMU.

MpX MHXeHepHO-reosorMyeckon cbemke B MmacwTtabax 1:5000 - 1:2000 KapcTosiornyeckoe
obcnepgoBaHme foaKHO obecrnevymBaTbh BbIIBEHWE M pa3feNibHOe KapTUPOBAHWE MPAKTUYECKU BCex
MMEIOLLMXCA Ha NIOLLLAAKe KapCTOBbIX GOPM 3eMHOM NOBEPXHOCTU (KAapCTOBbIX KOT/IOBMH, BOPOHOK U 4. ).
C aTOM Uenblo Ucnonb3ylTca aspodoTomaTepmrasibl U YBEAMUYMBAETCA 0OBEM MapPLUPYTHbIX HAOAAEHWUA.
Konunuectso Touek HabnwgaeHun, npeaycmotrpeHHoe Tabn. 7.1 CM 11-105-97 (vactb 1), Aonyckaetca
yBE/IMYMBATL Ha cNabo3aKapcToBaHHbIX yYacTKax Ha 1 - 10 Touek, Ha cpegHe3aKapcToBaHHbIX - Ha 11 - 50
TOYEK M Ha CMAbHO3aKapCTOBAHHbIX - HA 51 - 100 ToyeK Ha 1 KM2. 11 y4acTKOB C 60/1bLIMM KOANYECTBOM
BOPOHOK M ApYrMX KapcToBbIiX GOpM A1A UX pa3feNbHOro KapTUPOBaAHMA COCTaBAAKOTCA NAaHbI-BPE3KU U
YBE/IMYMBAETCA KOZIMYECTBO TOYEK ONMUCAHMA KapCTOBbIX GOPM.

LWnpuHY npuneratoliei Tepputopnun HeobxoaMMo NPUHMMATL HE MeHee ABOWHOrO PaccTosHMA
MeXay BblpaboTKamu B NpeaycMOTPEHHOM MaclTabe MHMKEeHEePHO-Te0N0MMYECKOM CbEMKM, C Y4EeTOM
CTeneHu 3aKapCcToBaHHOCTM TEPPUTOPUM, YCTAHOBAEHHOW HA NPeabIAYLLEM 3Tane U3bICKAHWUM.

5.4.4. Mpwn reodusnyeckmMx HazeMHbIX UCCNe0BaHMNAX YTOYHAKTCA MOAMOUKALUN U KOMMIEKChI
NCMONb3yeMbIX METOA0B C YYETOM OMNbITa UX NPUMEHEHUA Ha NpeablayLLEM STane U3bICKAHWN.

CeTb reodumsmyeckmx HabaoAEHUI, TUN U Pa3Mepbl YCTAHOBOK ClefyeT HasHayaTb B COOTBETCTBUM
€ MacwTabom UHKEHEPHO-Te010MMYEeCKOM CbeMKU, FyOUHOM 3a71eraHnA KapCTyOLWMXCA Nopog, C Y4ETOM
WX Fe03NIeKTPUYECKMX N CEMCMUYECKMUX CBOMCTB, HAIMUYUA NOMEX.

Mpy NPUMEHEHWN 3N1EKTPOPA3BEAKM CETb Pa3MEeLLeHMA TOYEK BEPTMKANIBHOTO 3/IEKTPUYECKOrO
30HANPOBaHMA METoA0M ABYX cocTasaatowmx (B33, B33 M/C) npu UHKeHepHO-reoIornMyeckoit cbemke
macwTaba 1:10000 - 1:2000 pekomeHAayeTcs NpuHMMaTb cootBeTcTBeHHO 100 x 100 m - 25 x 25 m, a
aNeKTponpoduUAnMpoBaHMa MeToaom AByx cocTasaatowmx (M nam 3N MAC) - cooTBeTcTBEHHO 50 X 50 M
-10 x 10 m. Mpwn 3Tom 06bem KpecToBbix B33 M/AC, KoTopble HeEOb6X0AMMbI A8 onpeaeneHns 3/1eMEHTOB



3a/leraHnA  aHU30TPONMHbLIX 30H W YTOYHEHMA JIOKaJbHbIX T[E0/IOr0-KapCTOBbIX CTPYKTYp, cnepyet
ycTaHaBamBeatb oT 30 ao 50% obuiero o6bema 30HAUPOBaAHMUA.

Mpy M3bICKAaHUAX Ha CTaguKM Pa3paboTKM MpoeKTa Aaa NoBblleHUs 3PpPeKTUBHOCTM U3bICKAHUM
cnepyet NPUMEHATb CKBaXKUHHble reopusnyeckne metobl B COOTBETCTBMM € M. 5.2.5.

5.4.5. TopHble BbIpaboOTKM ceayeT pasmelaTb ¢ y4eTom penbeda, ruaporpadun, reonormyeckoro
CTPOEHMA, XapaKTepa BbIABNEHHbIX TEKTOHUYECKUX CTPYKTYP, PaCNONOXKEHNA 30H TMAPOreoa0rMYecKmx U
reopmsnyeckMx aHOManWi, PacnpocTpPaHEHWA NPOABAEHWUI KapCTa, BbISBAEHHbIX MPU MAPLUPYTHbLIX
HabngeHUax W reodpusmyeckux uccneaoBaHuax. BbipaboTkM cnegyeT pasmellatb Ha  KarKaoMm
reomopdoniorMyeckom snemeHTe. B nepByto ouyepegb cAedyeT  OCYLLECTBAATb  MPOXOAKY
napameTPUYECKMX CKBAXKMH, a MPOXOLKAa OCTa/IbHbIX CKBA*KWMH BbINOJIHAETCA MOcC/ie MNpou3BOACTBA
reodpusnyeckmx pabor.

KonnuecTBo cKBakMH, NpeaHa3HaYeHHbIX A5 U3yYeHMA KapcTa Ha bosblumx raybuHax (n. 5.2.6),
NpW BbINOJIHEHUM U3bICKAHUIN ANA Pa3pabOoTKM NpPoeKTa peKoMeHAyeTCA HasHadaTb no Tabauue 5.4 3a
cyeT 0bLlero uMcna BbipaboToK Tpebyemoi rnybuHbl, NnpeaycmMmoTpeHHbIx n. 7.6 CM 11-105-97 (yactb 1), €
y4yeTom paHee NpobypeHHbIX CKBAXKUH.

Mpu npoxogKe U AOKYMEHTALUMM FOPHbIX BbIpaboToK cneayeT cobaogaTte TpeboBaHma n. 5.2.6.

FnybuHa CKBaXKMH ANA U3YYEHUSA PbIXbIX TPYHTOB, 3aMOIHAOLWMX KAapPCTOBblE BOPOHKM U BNaAMWHbI,
OKOHTYPMBAHWUA BbIABAEHHbIX KapCTOBbIX MOAOCTEN WM Apyrux norpebeHHblx ¢opm, BbiABAEHUA
pa3yn/JIOTHEHHbIX 30H B MOKPbIBAOLWMX NOPOoAaX U T.N. 060CHOBbLIBAETCA B NPOrpaMme U3bICKaHUI, Ucxoan
U3 rNyOUHbBI KAPCTOMPOSBAEHWUI, UX Pa3SMEPOB U MOLLLHOCTM NMOKPbLIBAIOLLMX NOPOA,

Momumo BypeHus, cnenyeT TakKe UCNo/b30BaThb WypPdbl, PACUMCTKM U ApYTUe TOPHbIE BbIPaboTKK
ONA U3y4YeHUA BbIIBNEHHbIX B XO4€ M3bICKaHUI KapCTOBbIX BOPOHOK, NOrpebeHHbIX KapcToBbiX Gopm m
NOJIOCTEMN, BbIACHEHUS UX CTPOEHUSA N YCNoBMIA 06pa3oBaHuA.

5.4.6. AnHammyeckoe mn ctaTMyeckoe 30HAUPOBAHME U Apyrve NnonesBble MeToApl UcCiefoBaHMA
FPYHTOB 418 U3y4yeHMA KapcTa ciedyeT NPUMEHATb B COOTBETCTBUM C M. 5.2.7.

5.4.7.Tnaporeonornyeckme ccnen0BaHus, BbINoJHAEMbIE A0 Ppa3paboTKM NpoeKTa fOKHbI ObITh
[OCTaTOUYHBIMW AN TUAPOreo/IOrMYECKON  XapaKTEPUCTUKM  MOKPbLIBAOLWMX, KapCTyLOLWMUXCA W
nogcTunatowmx nopoa. MNpu nsbiCKaHMAX caeayeT YyCTaHaBAMBATL: NOJIOXKEHME YPOBHEN NOA3EMHbIX BOZ,
rOPU3OHTa/IbHblE W BepTUKasibHble TPaAMEHTbl MNOTOKOB MOA3EMHbIX BOA, MAPOreosornyeckue
napameTpbl BogoBMelaloWmnx nopos (KosadpduumeHTbl PuabTpaumm wan BOAOMNPOBOAUMOCTH,
YPOBHENPOBOAHOCTU, NbE30NPOBOAHOCTU, BOLOOTAAUM, YAEAbHOIO BOAOMNOM/OWEHMA 3aKapPCTOBAHHbIX
nopoa), XMMUYECKUit cocTas, TemnepaTypy U arpeccMBHOCTb NOA3EMHbIX BOA, PEXMM MOA3EMHbIX BOZ,
(rMapoAnHaMUYECcKUn, TemnepaTypHbIM U TMAPOreOXMMUYECKUI), B3aMMOCBA3b BOZOHOCHbIX
rOpM3OHTOB  Mexay cobol UM € NOBEPXHOCTHbIMM  BOAAMW, BO3MOXHOCTb  WM3MEHEHWUM
TMAPOreonorMyeckmnx YyCA0BUM NpU CTPOUTENBCTBE M SKCNAYyaTaLUM OOBEKTOB M aKTUBM3ALMM KapcTa.

OnbITHO-PUABTPaALMOHHbIE paboTbl ANA onpefeneHus MPOHULAEMOCTU U PUABTPALMOHHDIX
CBOWCTB KApCTYHOLUMXCA MOPOA, U TMAPOreosIorM4Yeckmx NnapameTpoB BOAOHOCHbIX TOPU3OHTOB caeayet
BbINO/IHATL MPW NPOEKTUPOBAHUM 34aHUIN U COOPYKEHUN | U, Kak npaBuno, |l ypoBHA OTBETCTBEHHOCTM Ha
Tepputopuax | - IV 1, npn HeobxoaumocTu, V KaTeropuit KapctoonacHocTu (Tabn. 5.1).

Bbibop y4yacTkoB (CTBOPOB) A/1A MPOBEAEHMA OMbITHO-PUABTPALMOHHBIX PaboT, B 0coObeHHOCTU
KYCTOBbIX MM  TPYNMoBbiX OTKa4yeK, CcnenyeT OCyWeCcTBAATb C y4eTOM HeoAHOPOLHOCTU
rMOPoOreoNorMyecknx YCI0BUIM, 3aKapCTOBAHHOCTM MacCMBOB MoOpo4 MO  naowaan u raybuHe,
BbIAB/NEHHbIX MO Pe3y/sbTaTaM MApLUPYTHOIO KapCcTo0rMyeckoro obcnenoBaHna MeCcTHOCTU, NPOXOAKM
FOPHbIX BbIPabOTOK M NPOBEAEHHbIX B HUX FTMAPOre0/10rMYecknx HabarogeHUM, sKkcnpecc-oTKaveK u (unm)
SKCMpecc-HaMBOB, a TaKXe KOMIMJEKCHOTO CKBAXMHHOIFO KapoTaxa W Apyrux reopusnmyeckmx
nccnenoBaHUN.

OnbITHble OTKa4KM (HanuBbl, HarHeTaHWA) M3 OAMHOYHBIX CKBA*KMH, B TOM 4MC/E 30HaJsIbHble
(nonHTepBanbHbIe) OTKaYKM (HarHeTaHusA), cneayeT NPOBOAUTb B CKBaXMHaX, NpeaHasHayeHHbIX A
M3y4eHWa KapcTa, B KOTOPbIX MO pe3y/bTaTam YyKasaHHbIX Bbile paboT (npeaBapuTeNbHON U
OPUEHTUPOBOYHOW OLEHKU) BbIIBAIEHbI 30HbI Pa3NNYHOM BOAOHOCHOCTM U BOAOMPOHULAEMOCTY.
KonnyecTtBo onbITOB peKOMEHAYETCA MPUHUMATb HE MEHEE TPeX A8 KaXK40ro ropU3oHTa KapCToBbIX BOZ,
N ONR KaXKO0M 30HbI C Pa3/IMYHOM CTENEHbIO 3aKapCTOBAHHOCTM.

OnbITHbIE KYCTOBbIE OTKAYKM PEKOMEHAYETCA NPOBOANTL ANA OnpeneneHns rmaporeosormyeckmx
napameTpoB 30H PA3/INYHOM CTENEHM 3aKAPCTOBAHHOCTM M FTOPU3OHTOB MOA3EMHbIX BOA, a TaKXKe AAA



BbIAB/IEHWA CBA3U MeXAY BOAOHOCHbIMU FOPU3OHTAaMM U CBA3M NOA3EMHbIX BOA, C NOBEPXHOCTHLIMM.

5.4.8. Ot6op npob rpyHTOB WM Pa3sHOBUAHOCTEN KapCTylOWMXCA Nopos Ans NnabopaTopHbIX
nccneaoBaHMn cneayeT NPOM3BOAUTL B MPOLLECCE UHIKEHEPHO-TE0IOMMYECKON CbeMKN U NpU BypeHum
CKBaXXMH. OT6op npob BOAbI MPOM3BOAMTCA U3 BOLOEMOB, BOAOMPOSBAEHUI M BCTPEYEHHbIX MpuU
NPOXo4Ke CKBAXWH FOPU30OHTOB MOA3EMHbIX BOA, a TaKXe Npu NpoBeAeHUN OMbITHO-OUIBTPALMOHHBIX
paboT U CTaUMOHAPHbIX HABNOAEHWI 32 PEXMMOM NOA3EMHbIX BOA,

OnAa OueHKM M nNporHos3a BO3MOXHOCTU M WMHTEHCMBHOCTM pPasBUTUA KapcCTa pacyeTHbIMU
rMAPOreoXMMNYECKMMU MeTOAaMM 0TOOP NPOD NOA3EMHbBIX BOL HA XMMMUYECKMIA aHANM3 U onpeaesieHme
MX arpeccMBHOCTM K KapCTylLWMMCA MNopogam cneayeT OCyLlWecTBAATb eAWMHOBPeMeHHO W3 Bcex
PEeKMMHbIX CKBaXKMH HECKO/IbKO pa3 B roAy C Y4ETOM CE30HHbIX, CYTOYHbIX M 3MM304ANYECKMX KolebaHN
B UX peXMMme, HO He pexKe Yem Nno cesoHam roaa.

NabopaTtopHble uccnegoBaHUA cieyeT BbIMONHATb B COOTBETCTBMM c . 5.2.10.

O6bem nabopaTopHbIX PaboT ycTaHaBAMBAETCA WUCXOAA M3 HEOOXOAMMOCTM OLEHKU U3MKO-
MEXaHNYECKUX U XUMUYECKUX CBOMCTB BCEX JIMTONIOTMYECKUX PA3HOCTEN NOPOA, 3aTPOHYTbIX KapCTOBbIM
NpoLEeccom, B TOM YMC/e 3aN0NHUTENA KapCTOBbIX MOIOCTEN, @ TAKXKe XMMUYECKOrO COCTaBa NOA3EMHbIX
N NOBEPXHOCTHbIX BOZ, U UX arpeccCUBHOCTM K KApCTYIOLUMCA NOpoaam.

5.4.9. CtaumoHapHble Habto4eHNA 33 KAPCTONPOSABAEHUAMM N PEXMMOM NOA3EMHbIX BOA cheayeT
OCYLLEeCTBAATb B cCOOTBETCTBUM Cc N. 5.2.9.

CnenyeT NpoaoKUTb HabAloAeHWA, eCNU OHM ObINM HayaTbl Ha NpeablayWweM 3Tane U3bICKaHWU,
WKW OpraHM30BaTb PEKMMHYIO CETb C y4eToM nosoxerHui n. 5.3.10.

[Ona obHapy»KeHWA HOBbIX KApPCTOBbIX NMPOBAJIOB M OCEAAHWM, a TaKXKe W3y4YeHUA AUHAMUKMK
pa3BMTUA BblABAEHHbIX PaHee KapcToBbiX GOpPM AOJIKHO MPOBOAWUTLCA 00C/Nef0BaHUE TEpPUTOPUM,
NepuoanyHOCTb KOTOPOro MPUHMMAETCA B 3aBMCMMOCTM OT CTENEeHW 3aKapCTOBAHHOCTU U YPOBHA
OTBETCTBEHHOCTWN MPOEKTUPYEMbBIX COOPYKEHUI. PEKOMEHAYETCA UCNOIb30BaTb TaKKe aspoBU3yasbHble
HabAAEeHNA N NOBTOPHbIE 33P0DOTOCHEMKM.

HabntogeHna 3a peMmom MoA3eMHbIX BOA ClefyeT BbIMOAHATb B KONOALAX, Ha CTBOpPAX
HabNAaTENBHBIX CKBAaXKUH U B OTAENbHbIX CKBAXKMHAX (PEXKMMHbIX) M Ha UCTOYHMKaxX. PacnonoxeHue,
rNyObUHblI U KOIMYECTBO CKBAXMH YCTAHAB/AMBAIOTCA B 3aBMCMMOCTU OT BblABAEHHbIX F€0/I0MMYECKUX U
rMAPOreonorMyeckmnx yCAoBUM NAOLWALKM.

Ona wn3sydeHna cBA3M pexXuMma noA3eMHbIX U MOBEPXHOCTHbIX BOA, MCNOMb3YITCA AaHHble
PeXMMHbIX HabaogeHun ruapomeTcay:Kbol 06 o0cagKax, CTOKe, WCMapeHuun, WUHOUAbTPaLUM,
TemnepaType Bo3gyxa 1 T.n.

Mpw opraHM3aunm ceTn cTaLMoHapHbIX HabAOAEHWI 32 NOA3EMHbBIMU U MOBEPXHOCTHBIMKW BOZAMM
cnepyet yuntblBaTb HasiMumMe BOA03abOPOB U TMAPOTEXHUYECKUX COOPYMKEHUMN, @ TaKKe MecT cbpoca u
XPaHEHWUA CTOYHbIX BOA, W TBeEpAbIX OTX0Ao0B. [nA HabnwogeHMAa 3a apeasom pPacnpocTpaHeHus
3arpA3HEHUI PeKMMHbIE CKBAXKMHbI SOMXHbI PAcnofarateCA NO HanpaBAEHUIO ABUKEHWUA NOA3EMHOrO
NMOTOKA OT UCTOYHMKA 3arpA3HEHMUA.

EXXerogHo A[0/KHO MPOBOAUTLCA Nepuogmyeckoe obcnefoBaHWE CYLLECTBYHOLWMX 34aHUI U
COOPYKeHUI U HabalogeHWe 3a BbisBAEHHbIMU gedopmaunamm.

[na 3KoMOrMyeckM onacHbiX OOBEKTOB, PACMOIONKEHHbIX Ha Y4Y4aCTKax BO3MOMHbIX KapCTOBbIX
aebopmaumii, HeobxoAMMO nNpeaycMaTpuBaTb OPraHU3aUMIO  KapCTO/IONMYECKOTO MOHUTOPMHTA,
BK/IIOYAIOLLErO Mepuogmyeckoe npoBefeHue reodu3nMYeckMX WUCCNefoBaHUM, HabaogeHua 3a
aedbopmaLmamMM TPYHTOB OCHOBAHMUMN, WM3MEHEHMEM TOJIOKEHUA YPOBHA WM XMMWYECKOrOo COCTaBa
noA3emHbIX BOA.

5.4.10. OueHKy 1 NPOrHO3 BO3MOXHOCTU U MUHTEHCUBHOCTW PA3BMUTUA KapCTa B TOJILLLE FOPHbIX NOPOS,
cnefyet  OCYWeCTBAATb  FMAPOreOXMMWYECKMMM  MeTodaMM € UCMO/Ab30BaHMEM  pe3ynbTaToB
CTAUMOHapPHbIX HabAOAEHUA 33 PEXMMOM MNOA3EMHbIX BOA, M 3KCNEPUMEHTANIbHbIX N1abopaToOpHbIX
nccneaoBaHUM.

Mo pe3ynbTaTaM r’MApPOreoXMMMYECKon OLLEHKM KapCcTOBOro npouecca (A1a Kaxaol rpynnbl Nopoa,
COOTBETCTBYHOLLLETO TUMA KapcTa) cneayeT ycTaHaBAMBaTb:

Ha/sinuMe MAM OTCYTCTBME MpoLLecca PacTBOPEHUSA TOPHON NOpoAbl B AAHHOM TOYKE B MOMEHT
oTbopa npobbl Bogbl (MO pe3ynbTaTam M3yyeHUs paBHOBECMA B cuUcTeMe '"NMog3emHble BoAbl -
KapcTylouwuecs nopoabl");

MacwTab © aKTMBHOCTb pPAa3BUTMA KapCTOBOrO MpoLecca B McCAeLyemMom palioHe (no



onpeaeneHnAm KoanyecTsa BOAHOPACTBOPMMOM FTOPHOM NOpPoabl, BBIHOCMMOM NOA3EMHbIMW BOAAMM C
eANHULbI NJoWAAN, AN 06 beMa KapCTYHOLWMXCA NOPOS, B €4MHULY BPEMEHMU);

MacwTab pas3BMTUS KapCTOBOrO Npouecca B KaXKAOW ToyKe oTbopa npobbl BoAbl M Yy4HaCTKM
Hanbonee MHTEHCMBHOIO Pa3BMTMA KapcTa (No onpeneneHnam CTeneHn arpecCMBHOCTU NOA3EMHbIX BOZ,
MO OTHOLWEHMIO K KapCTyHOLWMMCA NOPOAAM, T.e. KOJIMYECTBY BOAHOPACTBOPUMOLM Nopoabl, CNocobHOM’
nepemnTn B *Kngkyto dasy).

OnpepeneHne MHTEHCMBHOCTU PAcTBOPEHMA NOBEPXHOCTU NNACTOB KapCTYHOLMXCA NOPOA, CTEHOK
NOIOCTEN U TPELUMH PEKOMEHAYETCA NPOBOAMUTL CNELMaNbHbIMU TMAPOreOXMMUYECKUMN, MUHEPANIOro-
neTporpadpuyeckMmm n HaTyPHbIMU UCCNELO0BAHUAMM.

5.4.11. KamepanbHaa o06paboTka MaTepuanoB W3bICKAHUIMA Ha cTagum pa3paboTKM MpoekTa
BbINOJ/IHAETCA B COOTBETCTBMMU € TpeboBaHMAMM nn. 5.2.11 - 5.2.13.

Mo pe3ynbTaTam M3y4eHUA FOPHbIX MOPOA, U MNOA3EMHbIX NMPOSBAEHUN KapcTa (TPEeLMHOBATOCTH,
KaBEPHO3HOCTM, HA/MIMYMIO MOOCTEN, B TOM 4YWUC/e Mellep, BbIXOAY KepHa, NpoBanam cHapaga npu
OypeHUM CKBaXKMH, YAENbHOMY BOAOMOIM/OWEHNIO, HAPYLWEeHUAM 3aneraHuMa TFOpHbIX Mopos B
KapCTylOLWENCA 1 MOKPbIBAIOLLEN TOJILLe B pe3yabTaTe UX CABUMNKEHUA U 0BpyLLeHUs) pekomeHayeTcs
OCYLLLECTBNATL KONIMYECTBEHHYIO OLLEHKY CTENEHW TPELLMHOBATOCTU PA3/IMYHLIX TUMOB TFOPHbIX MOPOL
(moaynb TpelmHoBaTOCTH, HAOYHOCTb, KOIGDULIMEHT TPELIMHHOW NYCTOTHOCTU U Ap.) U onpeaensitb
KONMYECTBEHHbIE XapaKTEPUCTUKM MOL3EMHON 3aKAapCTOBAHHOCTU. KoaM4yecTBEHHbIE XapaKTePUCTUKU
cnepyet onpegenate audpdepeHUNPOBAHHO ANA PA3NNYHBIX 30H, BblAENAIOLWMNXCA B KAPCTOBOM Maccuse
1 B NOKpbIBatoLWMx nopogax. Mpu aTom KOHTYpbl PacCnpoCTPaHEHUA M MOLLHOCTM 30H Pa3/IMHYHOM CTENEHMU
3aKapCTOBAHHOCTM C/leyeT OTpaXKaTb Ha pa3pesax U KapTax Nog3eMHON 3aKapCTOBAaHHOCTW.

OCHOBHbIMW XapaKTEPUCTUKAMKU NOA3EMHON 3aKAPCTOBAaHHOCTM NO AaHHbIM BypeHusa aBasaoTcA:
KOZIMYECTBO, CPEAHWUIN, MUHUMANbHBIN U MaKCMMasibHbIN pasmepbl 0OHaPY»KEeHHbIX KapCTOBbIX NMOOCTElN
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M paspyLleHHbIX 30H, MOKasaTe/b 3aKapCTOBAHHOCTM (~ 2) M nokasaTenb paspyweHHoctn ( F).
MoKasaTenn 3aKkapcToBaHHOCTU M Pa3pPyLEHHOCTU BbIYMCAAIOTCA B BUAE OTHOLIEHWUA CYMMAPHOMN A/IMHbI

WHTEpPBasOoB, NPOMAAEHHbIX MO KAPCTOBbIM NONOCTAM (415 H3) M Mo paspylleHHbIM nopogam (gna P,
KO BCEMY METpaxy, NPoMAeHHOMY NO KapcTyowmmca nopoaam. MokasaTenb 3aKapCTOBAHHOCTM TaK Ke
cnepyet BblYUCAATb PasaefibHO A5 NOAOCTEN 3aN0AHEHHbIX U HE3aMOAHEHHbIX.

5.4.12. OueHKy NoBEPXHOCTHbIX MPOAB/EHMIA 3aKapCTOBAHHOCTM TEPPUTOPUM (BOPOHKK, KapCTOBO-
3PO3MOHHbIE BMAAMHbLI, MyNbAbl OCEAAHWs, KapCTOBble pPBbl W Ap.) CrAedyeT OCYLecCTBAATb C
NCNO/Ib30BaHMEM KOJIMYECTBEHHbIX NOKa3aTesielt NOPaXKEHHOCTU 3eMHOM MNOBEPXHOCTU NMPOABAEHUAMMU
KapcTa: MJIOTHOCTM KapcToBbiXx ¢opmM (WTyK Ha 1 Km2), naowagHoro uaM ob6beMHOro nokasaTens
3aKapCTOBAHHOCTM (OTHOLWEHME CYyMMbI Naowaaen B M2 nam o6bemoB KapcToBbix Gopm B M3 K nioLaam
PacYeTHOro y4acTKa B KM2), 3HAYEeHUI PACcCTOAHUIA U a3MMYTOB A0 BAMKalLLIEero cocegHero NPosBAeHUs
KapcTa.

Ha KapTy NoBepXHOCTHbIX MPOAB/AEHUM 3aKapCTOBAHHOCTM HAHOCATCA BblABAEHHblE KApCTOBblE
npossaeHus, oTobparkaemble B MacliTabe KapTbl (MMHMMasbHbLIA OOBEKT - 2 MM), a OCTajibHble
MOKa3blBalOTCA BHEMACLITAabHbIMM 3HAaKaMM MAM 06OBLLEHHBIMM KOHTYpamu (NpM HEBO3MOXKHOCTM
pa3genbHoro n3obpaxkeHus).

Ha KapTy cnepyeT HaHOCUTbL TaKKe M HeCcoxpaHMBLUMECA MNPOABAEHUA KapcTa (3acbinaHHble,
Cpe3aHHble MPW NAAHWMPOBKE, 3amnaxaHHble BOPOHKM U MOHMMEHWA U T.M.), KOTOpble Heobxoaumo
yCTaHaBAMBaTb B pe3y/ibTaTe aHa/M3a cOBPaHHbIX MaTepnanos U3bICKAaHUM, ToNorpaduUUecKknx NaaHoB U
a3POKOCMOCHMMKOB MPOLLUbIX NET.

MnowaamM pasHOM cTeneHM 3aKapCTOBAHHOCTM PEKOMEHAYETCA OKOHTYPMBaTb W30AMHUAMU
YOANEHHOCTU TOYEK TeppUTOPUM OT KapCTOBbIX BOPOHOK WM WCMO/Ab30BaTb €€ KaK OCHOBY A/A
pPaliOHUPOBAHUA TEPPUTOPUN NO CTENEHU M XapaKTepy NOBEPXHOCTHOMN 3aKapCTOBAHHOCTU. 1A KaxKaoM
U3 BblAENEHHbIX HAa KapTe TAKCOHOMUYECKUX eANHUL, CeayeT NoACYMUTbIBATb MOKA3aTe/IM NOBEPXHOCTHOM
3aKapCTOBAHHOCTM.

5.4.13. OueHKy YCTOMYMBOCTU TEPPUTOPMIA B OTHOLUEHWM KAPCTOBbIX MPOBA/IOB U OCeAaHUn U
NPOrHO3 pPa3BMUTUA KapCTOBOIO NnpoLecca caegyet NPoBOAUTb B cooTBeTcTBMM ¢ nn. 5.2.11 1 5.2.12.

Ons OLEHKM MPOrHO3MpyembiX PasMepoB KapCTOBbIX MPOBA/NOB pe3y/abTaTbl 06CAef0BaHMA U
M3y4eHUa NpPOoABJEHMI KapcTa Ha MNOBEPXHOCTM 3eMau (MpoBasioB, OcCenaHWii, BOPOHOK) crnepyet



npeAcTaBnsaTb B BUAe rpaduKoB U TabauL, pacnpeneneHns 3aperncTpUpoBaHHbIX KapcToBbiX Gopm no
BE/IMYMHE UX OMAMETPOB M rnybuHam (pasgenbHo), B TOM Yyucine AN8 PasanyHbIX MOPPOreHeTUYecKmx
TUMOB, A TaKKe WHTErpanbHbIX MPOTrHO3HbIX KPMBbLIX CTAaTUCTUYECKOro pacnpeseneHus AMameTpoB U
rnybuH OXKMAaemMbIX NPOBA/IOB C YKAa3aHWEM NPOrHO3MPYEMbIX 3HAYEHUIN BEIMUYUH CPELHEr0 AMAMETPa],
MaKCMMasibHOro (TPEXCUIMOBOr0) AMaMeTpa U cpesHel rnybuHsbl.

MocTpoeHMe W aHaAu3 KPWBbIX CTAaTUCTUYECKOTO pacnpeneneHnsa NnapameTpoB KapCTOBbIX
NpoBanoB, BOPOHOK U UX OTAENbHbIX MOPPOreHeTUYECKUX TUMOB PEKOMEHAYETCA NPOBOAUTL KaK ANs
BCEW KAPTUPYEMOM TEPPUTOPUWM B LENOM, TaK M ANA KAXKAOFO y4vacTka (MAM rpynnbl aHANOMMYHbIX
YYACTKOB), XapaKTepU3yHLWMXCS OOLWHOCTbIO YCNOBUM PasBUTUS KapCTa U NMPUMEPHO OAWHAKOBbLIM
XapaKTePOM M CTeMNeHbO 3aKapCTOBAHHOCTM.

Mpn NpUMeHeHUN MeToha YLANEHHOCTU OT BAMKalero cocegHero NpoABAEHUA KapcTa And
OLLEHKM KaTeropnm yCTom4ynBoCTM TEPPUTOPUN CeayeT COCTaBNAATb KapTy YCTOMYMBOCTM 3TON TEPPUTOPUM
(yyacTKa, rpynnbl y4acTKOB) B U30/IMHUAX CpeaHEroL0BoOM 0XXnaaemoi NaoTHOCTU NPOBasIoB..

Mpy  NPOrHO3MPOBAHMM  KAPCTOOMACHOCTU  TEPPUTOPUA  pPEKOMeEHAyeTcA  MPUMEHATb
KOZIMYEeCTBEHHbIE METOAbI OLEHKWN BANAHUA NPUPOAHbLIX U TEXHOTEHHbIX PaKTOPOB Ha Pa3BUTME KapcTa U
WHTEHCMBHOCTb 06pa3oBaHMA NpoBasioB. OUueHKa KapCTOONACHOCTU TEPPUTOPUI 6e3 U3yYeHMna YCNOoBUA,
3aKOHOMEPHOCTEN U NPOSBNEHUI KapcTa He AonycKaeTcs.

OUEHKY 3aBUCMMOCTM KapCTOBOIO NpoLecca oT BO34eNCTBUA OTAENbHbIX GAaKTOPOB, HEOBXO4MMYIO
A7 NPOEKTUPOBAHMA NPOTUBOKAPCTOBbLIX MEPOMNPUATUIA, PEKOMEHAYETCA YCTaHABANBATL PacyeTaMm Uan
MOAENNPOBAHNEM.

B CNOMHbIX MHXXEHEPHO-TE0NOMMYECKUX YCAOBUAX U (MKM) NpU NpegnosaraeMom MHTEHCUBHOM
TEXHOreHHOM BO3EMCTBMM Ha re0/IOrMYECKYI0 cpeay A1a OLeHKM OMACHOCTM BbIIBNEHHbIX NOA3EMHbIX
KapCTONpOsBAIEHUI CneayeT, Kak npaBuio, nNpoBoauTb ¢ulnveckoe W (MAKM) maTemaTUyeckoe
MOAEeNMPOBaHNE  KapcToBoro  (KapcToBo-cydppoO3MOHHOrO) npouecca € MNpuBAEYEHMEM  NpU
HeobXxo0AMMOCTU, HAYYHO-UCCNeA0BATENbCKMX OPraHU3aLMiA.

5.4.14. Npu paltoOHMPOBAHUN TEPPUTOPUM NO YCNOBUAM PA3BUTUA KapCTa clenyeT BblAeNATb U
OKOHTYPMBATb PaliOHbl U YY4ACTKU MO CNeayloLMM NPU3HAKaM: MTONOrMYECKOMY COCTaBy, BO3PacTy U
YC/IOBUAIM 3a/71€raHMA KapCTyoLWMXCA NOPOA4; PAacnpOCTPaHEHMIO, COCTABY M MOLLHOCTM MOKPbIBAOLLUX
OT/IOXKEHUN; TeOMOPdOSIOTMYECKMM W TUAPOreoN0orMYECKUM YC/IOBUAM PasBUTUA Kapcta WU ero
NPOSBAEHNA Ha 3eMHOW MNOBEPXHOCTU; HANUYMIO TEKTOHUYECKUX HaApYLEeHW, ocnabfieHHbIX 30H,
OPEBHUX AOJIMH U UX BO3paCTY.

PalioHMpoOBaHWE MO CTENEHWN U XapaKTepy pa3BUTUA KapcTa ciesyeT OCyLecTBAATb B COOTBETCTBUM
C OLLEHKOW NoA3eMHOM 3aKapCTOBAHHOCTU M MPOSBIEHUAMM KAapCTa Ha MOBEPXHOCTM 3EMJIN, C y4ETOM
YCTOMUYMBOCTM TEPPUTOPUM MO OTHOLLIEHUIO K MPOBasaM, OCEAaHUAM U 4p.

Mpy panoHWPOBaHMM CReayeT BbiABAATb 3aKOHOMEPHOCTU PacNpPOCTPAHEHMA U Pa3BUTMA KapcTa
(MpMypoOYEHHOCTb 3aKapCTOBAHHbIX YYaCTKOB K MECTaM MHTEHCUMBHOW MHOUAbTPALUM MOBEPXHOCTHbIX
BOJ, 30HAaM BbIK/IMHNMBAHWA BOAOYNOPOB U NepPeToKa BOA, CKAOHAM A0/INH, B TOM Yucae norpebeHHbIM,
JIMHENHbIM 30HaM TEKTOHMYECKMX HapYLLIEHWNI U CTYLLEHNA TPELLMHOBATOCTU U 4p.).

Ha ocHoBe nosy4YeHHbIX pPe3y/nbTaToB B TEXHUYECKOM OTYETe [AOJ/IKHbl OblTb NpUBEAEHbI
peKOMeHAAUMMU ANA MPOEKTHOM MOATOTOBKM MPOTUBOKAPCTOBLIX MepOonpuaTUiA (NJAHUPOBOYHbIE,
KOHCTPYKTMBHbIE, BOZOpPEryavpytowme u npotusodUAbTPaLMOHHbIE, WCKYCCTBEHHOE 3aKpenseHue
rPYHTOB OCHOBaHMM GYyHAAMEHTOB, TEXHOIOTMYECKME M IKCMTYATALMOHHbIE MEPONPUATUA).

5.4.15. B coctaB rpaduyeckoi 4acTM TEXHUYECKOrO OT4YeTa M TEKCTOBbIX MPUIOXKEHUW chepyeT
AONONHUTENBHO BKAOYATD:

KaTanorv NposiBfIeHNA KapCTa Ha 3eMHOM MOBEPXHOCTU U NOA, 3eMAEN;

KapTy 3aKapCTOBAaHHOCTU - COBMELLLEHHYIO UAW PasaesbHble KapTbl NPOABNEHUA KapCTa Ha 3eMHOW
NOBEPXHOCTM U NOA3EMHOM 3aKapCTOBAHHOCTY;

Tabanupl,  XapakTepusylowmMe  3aKapCTOBAaHHOCTb  BblAENEHHbIX  MNPU  PANOHMPOBAHUM
TaKCOHOMUYECKMX eanHULL (palioHOB, MOAPANOHOB, Y4aCcTKOB);

Tabanupl 1 rpadMKM CTaTUCTUYECKOTO pacnpeaeneHna BOPOHOK M NPOBAMoB Mo Y4aAEHHOCTU U MO
BE/IMYMHE C NoA60pPOM COOTBETCTBYIOLLMX KPUBbIX pacnpeneneHuns, onpeseneHnemM cpegHux 3Ha4eHuim u
CpegHeKBaApPaTUYECKMX OTKAOHEHUA AMaMeTpoB W rIyOMH BOPOHOK W MPOBanoOB, a TaKXKe
KOPPEeNALMOHHbIX 3aBUCMMOCTEN MeXAy ANaMeTpamMmmn u rnyobuHoi;

AmMarpammbl CNOPOBO-Mbl/IbLEBLIX aHA/IM30B M 3aK/OYEHUA MO pe3y/ibTaTaM NPUMEHEHUA APYrUX



MeTOA0B onpene/ieHnsa Bo3pacTa KapcToBbix GOpMm;

MmaTepuasnbl NabopaTopHO-3IKCNEPUMEHTAIbHBIX UCCIeL0BAHUI;

MaTepuanbl MaplUIpPyTHbIX M CTAaLMOHaApHbIX HAabAOAEHUI 32 NPOABAEHUAMM KapCTa, BKtoYas
OMNUCaHUA BbIIBNEHHbIX C/ly4aeB KapCTOBbIX MPOBA/IOB U OCEaHWNA;

pe3ynbTaTbl PAaCYETOB M’MAPOXMMUYECKMM U APYTUMU METOLAMU MHTEHCUBHOCTM Pa3BUTUA KapCTa;

pe3ynbTaTbl OMNpenefieHns pPacyeTHbIX MAPaMeTPoB ANA NPOEKTUPOBAHMA NPOTUBOKAPCTOBOM
3aWmTbl (pacyeTHble NpPONeTbl MNPOBANOB WM NAOWAAM oOcnabneHns OcCHOBaHMA NO MOAOLIBE
byHAaMeHTa, 06beMbl KapCTOBbIX MONOCTEN, NOANEKALUNX TAMIMOHAXKY, PacyeTHble ryOUHbI YCTaHOBKM
CUTHA/NbHbIX YCTPOMCTB U T.4,).

5.5. NHXeHepHO-reonornyeckme n3biCKaHuA
AnA pa3paboTku paboyeint 4OKYMeHTaLMm

5.5.1. lpu wu3bICKAHUAX HaA cTagum paboyei OOKYMEHTauMu B paMoHax pasBMTMA KapcTa
OCYLLECTBNAIOTCA YTOYHEHWE U AETANM3ALMA OLEHOK CTEMEHM U XapaKTepa 3aKapCTOBAHHOCTH, YCAOBUI
pa3BUTMA KApPCTa, BO3SMOMKHOCTM TEXHOFEHHOW aKTMBM3aLMW mnpouecca M YCTOMYMBOCTU Y4YACTKOB U
NAOWA[O0K CTPOUTENBCTBA OTAE/bHbIX 34aHUI U COOPYKEHUN.

5.5.2. [nAa peTtanusaumm OLLEHKM 3aKapCTOBAHHOCTM YYACTKOB M NJOWAAOK CTPOUTENbCTBA
nposogsaTcAa reodpusmyeckne, ropHo-byposble M nabopatopHble paboTbl, 30HAMPOBAHWME W MpU
HeobxoaMMOCTN Apyrne paboTbl, Kak NPaBMo, B Npeaesax KOHTYPOB 34aHUIN U COOPYKEHUI C yYETOM
YPOBHS WX OTBETCTBEHHOCTM, KOHCTPYKTUBHbIX OCOOEHHOCTEM U  TEXHONOTMYECKOrO pexuma
aKcnayaTauumn. MNpu pasmeLlLeHnn TOPHbIX BbIPAabOTOK AOXKHbI YUYUTbIBATbCA MPOABAEHWUA KapCTa,
BbIAB/NEHHbIE MPWU KAPCTONOTMYECKOM 06Ce0BaHMM, U pe3ynbTaTbl reodpusmnyeckmnx pabort. MNposepka
BbIABNEHHbIX FeoPpU3NYECKNX aHOMaNKUIt BypoBbiMM paboTamm aBnAeTCA 06A3aTeNbHOM.

[na oTcnexuBaHWA W3MEHEHMUI Te0NOrMYecKoro paspesa W FMAPOreosIorMYecKMX YCI0BUN,
YTOYHEHUA PAa3MePOB U KOHPUTYpaLMK BbiABAEHHbIX PaHee KapCTOBbIX NOAOCTEN WU 3aKapCTOBAHHbIX 30H,
NpPoBepPKU reoPpmsnyecknx aHOMaanin U N3ydeHUa NOBEPXHOCTHbLIX NPOABAEHWUIN KapcTa (pas3bypuBaHue
BOPOHOK) cneayeT NpounsBoguTb bypeHue npu HeEobXoAMMOCTU TaKXKe 3a NpesesaMn KOHTYPOB 34aHUM
N COOPYKEHUN.

KonnyectBo CKBaXKMH B KOHTYpe 34aHUA UAN COOPYXKEHUA cnenyeT Ha3HayaTb B 3aBUCUMOCTU OT
CTeneHu ero OTBETCTBEHHOCTM M rabapuToB, a TaK¥Ke OT YCN0BUIN, XapaKTepa U CTeNeHM 3aKapCTOBAaHHOCTH
TeppuTopmMn. PacCTOAHUA MeXKAy CKBaXXMHaAMM, NpPeAHA3HAYeHHbIMU ANA U3YYEeHMA KapcTa, MOryT
n3meHATbCA B npegenax ot 20 go 100 m.

5.5.3. Ha yyacTkax Hernybokoro (a0 20 m) 3aneraHua CKanbHbIX U MOAYCKalbHbIX NOPOA, B TOM
yncie pPacTBOPUMBbIX (M3BECTHAKOB, TMMNCOB, aHTMAPUTOB), MOA 34aHUA U coopyXeHusa | u |l ypoBHs
OTBETCTBEHHOCTM pEeKOMeHAYyeTca NpoBOAUTb reodusmyeckme U OypoBble pPaboTbl MOBbIWEHHOW
OETAaNbHOCTH, C PACCTOAHMAMMN MeXAy BbipaboTkamm 20 M U MeHee, a TaKKe NPOXOANTb CKBAXKMHbI NOA,
oTaeNbHble PYHOAMEHTbI Ha CM/IbHO3aKapCTOBaHHOW TEPPUTOPUU ANA NOSAYHEHUA FapaHTUPOBAHHOM
OLEeHKM YCTOMYMBOCTM MJIOWAAKM, YTO YCTaHaBAMBAETCA MPOrpPammoit WM3bICKAaHWM, COFAacOBAHHOMN C
3aKa3uMKoM. BbipaboTKM cnesyeT NnpoxoamTh ¢ 3arnybieHnem B claboBblBeTpeble CKaibHble MOPOAbl He
meHee yem Ha 1 -2 m.

MpyM MOLHOCTU MNOKpPbIBAOWKMX U KapcTyowmxca nopos csbiwe 30 - 50 m gonyckaerca, npu
COOTBETCTBYHOLEM OOOCHOBAaHUM B Mporpamme paboT, OrpaHMUMBATBLCA MPOXOAKOM NOA 34aHWA U
coopyKeHus | n Il ypoBHA OTBETCTBEHHOCTU OAHOM - TPEX CKBaXWMH, BCKPbIBAIOLWMX KapcTylolimecs
nopoAabl, Ha raybuHy He meHee 5 M. OcTasibHble BbIPabOTKM HEOBXOAMMO MPOXOAWUTb HA FNYOUHY B
COOTBEeTCTBMM € TpeboBaHuAMM nn. 8.5 - 8.7 CI 11-105-97 (yacTb I).

5.5.4. inA BbIfiBNAEHUA 0CNAbNAEHHbIX U Pa3ynAOTHEHHbIX 30H B MECYaHO-TIMHUCTBIX MOKPbIBAOLLMX
nopoAax peKoMeHAyeTcA UCNO/Ib30BaTb NEHETPALNOHHO-KAPOTaXKHble UCCNeL0BaHMA M 30HAMPOBaHME,
a B CKBaKMHaXx, BCKPbIBLUMX KapCTylLWMecAa Nopoabl, PEKOMEHAYETCA BbIMOAHATb Pa3/IMYHble BUAbI
KapOoTarka, MeXCKBaXXMHHOE CEeMCMOaKyCTUYECKOE NPOCBEYNBAHNE U SNEKTPONPOCBEYMBAHME.

5.5.5. CTaumoHapHble HabaoaeHWA, HayaTble Ha NpeablayLnX 3Tanax U3biCKaHWUM, AO/IXKHbI ObITb
NPOAO/XKEHbl B XO4€e M3bICKAaHUN ana pas3paboTkm pabouyelt gokymeHTaumun. CeTb HabatogaTeNnbHbIX
MyHKTOB M nNporpamma HabaogeHun moryT OblTb OTKOPPEKTMPOBAHbI MO pe3ynbTaTam TeKyLMX
nccneaoBaHUM.



5.5.6. TexHW4YeckuMi OT4eT MO pe3ynbTaTaM W3bICKAHWWA COCTaBAAETCA B COOTBETCTBUMU C
TpeboBaHuamM N. 6.16 CHuMM 11-02-96 c AeTanbHOCTbIO, COOTBETCTBYIOLLEN 3Tany paboT, U AoNXKeH
copepKatb MHbOpPMaLMIO, HEODXOAMMYKD M AOCTaTOYHYIO A1A MPUHATUA MPOEKTHbIX pelweHuin u
pa3paboTKM NPOTUBOKAPCTOBLIX MEPONPUATUIA. MpK 3TOM AeTann3aLma OLLEHKM YCTOMYMBOCTM NAOLLAAKM
NPOW3BOAUTCA Ha OCHOBE AAHHbIX BypeHus, reodmsmyeckmx, NabopaTopHbIX U IKCMEPUMEHTANbHbIX
paboT M CTaLMOHAPHbIX HaBAOAEHWUI, C YHETOM PACYETHOTO CPOKA CNYKObI COOPYHKEHMA, BOSMOXKHOCTH
pasBuTUA CONYTCTBYHOWMX CYPPO3MOHHBIX M  APYrUX TeoNIOrMYEeCcKMX MpPOLECcCOB W BO3AENCTBUA
TEeXHOreHHbIX GaKTOPOB Ha aKTUBM3ALMIO KapcTa.

5.6. NHXeHepHO-reonornyeckme n3biCKaHuA
B Nepmog, CTPOUTENbCTBA, IKCN/IyaTaLumm
N INKBMAAUUN 34aHUN U COOPYIKEHN

5.6.1. U3bICKaHMA B Nepmnos CTPOUTENbCTBA M SKCMNyaTaLMM COOPYKEHWUI A0MKHbI NPOBOANTLCA B
cnepyowmx cayvanx:

npu CTPOUTENbCTBE U 3KCMNyaTauum 0cobo OTBETCTBEHHbIX OOBEKTOB C LENbI0 NepPUoANYecKoro
KOHTPO/1A 3a CTEMEHbI0 HAAEXKHOCTN OCHOBAHWS;

npu HeobXxoAMMOCTU OLEHKN 3PPEKTUBHOCTUN OCYLLLECTB/IEHHbIX MPOTUBOKAPCTOBbLIX MEPOMPUATUN,
0COHEHHO re0TEXHUYECKOTO XapaKTepa;

NpW 3HaYUTENbHbIX MPUPOAHbLIX U TEXHOTFEHHbIX BO34ENCTBUAX, aKTUBU3UPYIOLMX KApPCTOBbIN
npouecc;

npv 0bpasoBaHUM HOBbLIX KAPCTOBbIX AedopmaLmMii Ha yyacTKe CTPOUTENbCTBA U peanmsaumu
NPOTMBOKAPCTOBOW 3aLLMTbI B NEPUOL, SKCM/TyaTaLMM COOPYKEHUNA.

OCHOBHOW LeNblo NpoBeAEeHUsA U3bICKAHWUIA B MEpPUOL CTPOUTENbCTBA M 3KCMyaTaumm seasetca
onepaTMBHasA OLEHKA ONAaCHOCTM KapcTa A1 COOPYKEHWI W CBOEBPEMEHHOE MPUHATME Mep Mo
HefonyuweHuto ux gepopmaumi.

B cocTaB M3bICKaHWI, KaK MpPaBuMaO, AO0/KHbI BXOAMUTb CTALMOHapHbIe TMAPOreonornyeckue
HabnoaeHUs 32 PeXMMOM MoA3eMHbIX BO4, reodesnyeckme HabaogeHna 3a ocagkamu (ocegaHnamm)
3eMHON NOBEPXHOCTH, AedOopMaUUAMM TOJLLM TOPHLIX MOPOL C MOMOLLBI FIYOUHHBIX OCALOYHbIX
penepos, a TakXe gedopmaumsamm 34aHNN U COOPYIKEHWIA.

Ons npepynpexaeHua o Hadvane onacHbix gedopmauuii Mo 33a4aHMI0O 3aKasuMKa [OJXKHa
€03/4,aBaTbCA CUCTEMA aBaPUIMHOW CUrHaAIN3aLUM.

5.6.2. 3biCKaHUA AN pelleHus cnelmanbHbix 3aaa4 (pa3paboTka MeponpuaTUA NO 3aLUTe 34aHUI
N COOPYKEHUIM B 0CODO C/IOMKHbIX YCNOBUSX, BbIACHEHME NPUUMH AedopMmaLmii 34aHNIA U COOPYIKEHUN,
M3bICKaHMA ONA NPUHATUA PELUEHMIA MO NKBUAALUM aBAPUNHDBIX CUTYaAUMIA B CAy4aaX BO3HUKHOBEHWUA
NnpoBasioB M OCeAaHuM noA 34aHMAMU, COOPYKEHMAMM U B HemnocpeacTBEHHOM O6AM30CTU OT HUX,
cneumanbHble UCCAEAOBAHUA BO3MOXHOCTM aKTMBM3AUMM KapcTa Noj, BO3AENCTBMEM TEXHOTEHHbIX
$aKTOPOB) BLIMOAHATCA MO AONOJHUTENbHBIM MPOrPaMmMam B COOTBETCTBUM C TEXHUYECKMM 334aHMEM
3aKa3uuKa.

6. NHKEHEPHO-TEOJIOTMYECKUE U3bICKAHUA
B PAMOHAX PA3BUTWNA NPOLIECCOB
MEPEPABOTKW BEPEFOB BOAOXPAHUJTNLLL,

6.1. Obwme nosoKeHus

6.1.1. Nog nepepaboTKkol beperoB BOAOXPAaHWUAULY, CAedyeT NMOHMMATb Pe3y/nbTaT COBOKYMHOro
BO34ENCTBMA TUAPOMETEOPOSIOTMYECKUX, TEONOTMYECKUX W  WHMKEHEePHO-Te0/IONMYECKMX MNPOLLeCCoB
(abpasua, spo3us, ononsHu, Kapct, cyddosns, obpasoBaHmne N NnepemelleHne BA0AbOEPerosbIXx oTMe e,
nepecbinei u ap.), NpUBOAALLMX K AedOPMUPOBaHMIO BEPEroBbIX CKAOHOB M NPUBPEIKHBIX TEPPUTOPUIA.

MpaBuna HacToAlero pasgena PacnpoCTPaHATCA Ha M3bICKAaHMA B MNpefenax Y4acTKoB
nepepaboTkn OGeperoB CyLLECTBYIOWMX BOAOXPAHWUAMULL, a TaKXe B npeaenax npeanosiaraemoi
npubpekHoi nonocbl (N0 AMHUM HOPMaNbHOrO MNOAMOPHOro ypoBHA - HMY) npoeKkTUpyembix
BOZLOXPaHWUINLL, U APYTMX BOAOEMOB. B nocneaHem ciydae nsbicKaHUA A8 060CHOBaHWA NpeanpOeKTHOM



N NPOEKTHON AOKYMEHTALUMKN CaeayeT BbINOJHATb B COOTBETCTBMMU C nosioxKeHmuamm CMN 11-105-97 (4acTb
I) U TEXHUYECKMM 33afaHMEM 3aKa3uMKa C YCTAaHOBJEHMEM AOMOJNHUTENIbHO MO HACTOSLMM HOpMam
Pa3MOKaemMoCTH, Pa3mMblBae@MOCTU, CTPYKTYPHOM NPOYHOCTU FPYHTOB U APYrMX HEOBXOA4MMbIX AAHHbIX.

TpeboBaHMA K M3bICKAHMAM Ha y4yacTKax nepepaboTku GeperosB peK, KOTopas NPOUCXOAUT B
pesysbTaTe pyc/aoBbIX NpoLeccos, pernameHTupytorca CM 11-103-97.

6.1.2. W3bickaHMA B palioHax pasBUTMA MpoueccoB nepepaboTkM 6Geperos CyLLECTBYHOLMX
BOAOXPAaHUNULL CAeayeT BbINOAHATb AN5 NOAYYEHMA AaHHbIX, HEOOXOAUMBIX ANA:

NPOEKTUPOBAHMUA MHKEHEPHON 3aLWMTbI IKCANYATUPYEMbIX HA Nobeperkbe 06 LEKTOB;

PEKOHCTPYKLUMM CyLLecTBYOWMUX BeperoyKpenuTesibHbIX COOPYXKEHWN, B TOM 4Yucae W Npu
aBapPUMHOM UX COCTOAHMUN;

NPOrHo3a pas3BUTMA MPOLECCOB nNepepaboTkM 6eperoB CyL,ECTBYOWMX BOLOEMOB NpU
060CHOBaHMM NPeANPOEKTHON U NPOEKTHOM AOKYMEHTALLMN ANA CTPOUTENbCTBA HOBbIX M PEKOHCTPYKLUUM
CYLLLECTBYIOLMX OOBEKTOB, PACNONOMKEHHbIX MOMHOCTbIO UM YAaCTUYHO B Npegesiax OnacHoro nobepebs.

6.1.3. XapakTep W MHTEHCUBHOCTb NepepaboTkM GeperoB onpeaenArTcs B3aUMOAENCTBUMEM
rMAPOMETEOPONOTNYECKUX, TEONOTMYECKUX, TeEOMOPPONOTNYECKUX, TMAPOre0OrMYECKUX, TEXHOFEHHbIX
¢daKTopos.

MNepepaboTka  6eperoB  BOAOXPAHMAMLL, B  3HAYUTENIbHOMW  CTeMeHW  onpeaensercs
MHOTFOYMUC/IEHHBIMW TUAPOOTUYECKMMU daKTopamKn (KosiebaHWa YpPOBHA BOAbl B BOLOXPAHW/IMLLE,
BK/IIOYAN aMNANUTYyAy KonebaHui U NPOSOMKUTENbHOCTD CTOSHUA YPOBHA B ONpeaeneHHbIX MHTepBanax,
CKOpPOCTb €ro CHU)KEHMA M NoAbema B pasHble MO BOAHOCTM roAbl; BETPO-BO/NHOBOE BO3AEWNCTBUE;
BLONbOEperosble TeYEHWs; NefoBble YCNOBUA M Ap.), UCCNeA0BaHUA KOTOPbIX BbIMNOJAHAETCS B
cootsetcTtemu ¢ CIM 11-103-97.

YunTbiBas KOMMIEKCHbIM XapaKTep nNpoueccos nepepaboTkm 6eperos, Npu UX U3y4eHUN COBMECTHO
C NHXXEHEePHO-reo/10rM4ecKMmm N3bICKaHUAMM OOJ/KHBbI BbINO/IHATBLCA WHXXEeHepHOo-
r’MApPOMEeTEeopPOoNorMYecKme U3biCKaHmA.

B HactoAwem pasgene U3NOXKeHbl TpeboBaHMA K WUCCNEAO0BAHUAM  FE€O0NOTUYECKMX,
reomop®o0rnMyeckux, rmaporeonornyeckmx GakTopos, U3 KOTOPbIX OCHOBHbLIMW ABNIAIOTCA:

reo/iormyeckoe CTpoeHne 6eperoBbiX CKAOHOB - JIMTOJIOTMYECKUI COCTaB, YC/IOBUA 3asieraHus,
Ha/IM4Me PaspbIBHbIX HAPYLUEHUI, XapaKTep U MHTEHCUMBHOCTb TPELLMHOBATOCTU, XapaKTep CNOMCTOCTH,
COCTaB M MOLLHOCTb PbIX/IbIX OT/IOXKEHWUIN, COCTOAHME, GU3MKO-MEXaHMYECKME CBOMCTBA NOPOA, BKAtOYan
NX Pa3MOKAeMOCTb M Pa3MblBAaEMOCTb;

dopma UM pasmepbl beperoBbiX CKAOHOB, TNybuHa w penbed AHa NPUOPENKHON YacTu
BOZOXPaHWUANLLA, FeHETUYECKMNE TUNbI Beperos, UCTOPUA X POPMUPOBAHMA U COBPEMEHHOE COCTOAHME;

Apyrvue onacHble reosorMyeckmMe MPOLLeCChbl, BbI3BAHHblE WAW AKTUBM3MPOBAHHbLIE MOABNEHMEM
BOZAOXPaHWMAMLLA - BbIBETPMBaAHME Nopos, obpyLlieHmns, ocbinaHne, onoasHu, KapcT, cydpdosus, aposma u
ap.;

rMAPOreonorMyeckne yCnoBmA - HaiMune BbIXOAOB NoA3eMHbIX BOA Ha BeperoBbix CKAOHAX, B UX
OCHOBaHMM M Ha NOABOAHOM CK/IOHE, UX PACNPOCTPaHEHMWE, YCIOBUA OBUMKEHWUA N PA3rPy3KM B pasHble
$a3bl ypOBEHHOTO peXuma BOAOXPaHUANLLA;

XapaKTep pacTUTeNIbHOCTH.

Mpwn HaNMYUKM CKNOHOBBIX NPOLLECCOB M KapcTa Npu UX UccnenoBaHum cneayeT pyKoBOACTBOBATLCA
TpeboBaHUAMM pa3aenos 4 u 5.

6.1.4. BopoxpaHunuvia cnegyet nogpasaenatb Ha PaBHUHHbIE U FTOPHbIE.

PaBHMHHblE BOAOXpPAaHWAMLLA XapaKTepusyloTca 6OoNbWOW NAoWaabld BOAHOMO 3epKana,
OTHOCUTENbHO ManbiMu  raybuHamn, HebONbLIOK aMNAUTYAOW KosfebaHuA ypoBHA BOAbl U
NPEUMYLLECTBEHHO HEBbLICOKUMU Beperamu, CAOMKEHHbIMU PbIXAbIMU  YETBEPTUYHBIMU UK Honee
APEBHUMM 0Caf04YHbIMM NOPOAAMMU HEBLICOKOW MW CpeaHEN NPOYHOCTMU.

lOpHble BOAOXPAHUAMLLA CO34AOTCA B MEKIOPHbIX KOTNOBMHAX, XapaKTepPU3yHTCA CPAaBHUTENIbHO
Heb0/1bLLIOW NJIoWaAblo BOAHOIO 3epKana, 60/1blMMK rybuHamm U BbICOKUMK Beperamu, CI0XKEeHHbIMMU
0Caf04YHbIMUK, MeTaMOPPUUYECKMMU UM MArmaTUYeCKMMKU MOPOLAaMM Pa3HOM, HO MNPEUMYLLECTBEHHO
BbICOKOM NPOYHOCTH.

6.1.5. NHXKeHepHO-reonormyeckme M3bICKaHMA B pPailoOHax pPasBUTUA MNPOLLECCOB nepepaboTku
6eperos cnegyeTt NpoBogUTb B Npeaenax 6eperoBbix CKAOHOB M, KAk MPaBWIO, HA TEPPUTOPUM BCEM
NpUOpeKHOM 30HbI, r4e MOryT pa3BMBaTbCA NPOLECChl NoAToNnAeHuA, 3abona4ymnBaHma, rmMbenm necos 1



ap. WuvprHa 30HbI BO3AENCTBMA 3aBUCUT OT pasmepa BOAOXPaHWUIMLLA, MONOMKEHMA HOPMAJIbHOTO
nognopHoro yposHa (HMY) n amnautyabl ero KonebaHWi OoTHoCUTENbHO OGPOBKM bepera M MoKeT
N3MEHATLCA OT HECKOJIbKMX AECATKOB METPOB [0 HECKO/IbKNX KUJIOMETPOB.

Mo pasmepam BOAOXpPaHUAMLLA NOAPA3LENAIOTCA HA: Masible C NAOWAAb0 3epKana 4o 10 Km2 m
obbvemom go 0,1 Km3, cpegHue ¢ naowaabio 3epkana Ao 100 Km2 n ob6bemMom A0 1 KM3 U KpynHble
(BKNtOYaA oueHb KpyMHble U KpyMNHENLWKWe) ¢ Naolaabio 3epKana 6onee 100 Km2 1 ob6bemom 6onee 1 Km3.

6.1.6. MpK MHKXEHEPHO-TE0NI0rMUYECKMX U3bICKAHUAX B PaliOHAX Pa3BUTMA Npoueccos nepepaboTku
6eperos cneayeT yunTbiBaTb NAHAWAGTHO-KAMMATUUYECKYHO 30HANbHOCTb, C KOTOPO CBA3aHbl: BETPOBO
permm (NOBTOPSEMOCTb BETPOB PasHbiX PYMOOB, MX CKOPOCTb U MPOAOKUTENbHOCTL), ANTENbHOCTD
nepuoga OTCYTCTBMA /IeAOBOr0 MOKPOBA, XapaKTep PacTUTENbHOrO MNOKPOBa W apyrve ¢akTopbl.
BblgenatoTca TPU XapakTepHbix 06/1acTU: ceBepHan, OXBATbIBAOWAS apKTUYECKYIO 30HY M TyHAPY,
cpegHAs, coBnaatoLwas c 1eCHON 30HOM U tOXKHasA, OTBEYAtoLW,an CTENHOM 30He.

B ceBepHOi 0621acTU NPOAOIKUTENBHOCTL BesneaHOro nepnoga He npesbiwaet 4 - 5 mecaues.
besnecHble NPOCTPAHCTBA HE CHUMKAKOT CKOPOCTWM BETPa WM ero BO3AEeWCTBMA Ha BOAHYI NOBEPXHOCTb.
bepera BOAOXPaHUANLL HaCTO CNOXKEHbI MHOTOIETHEMEP3/1bIMM NOPOLAAMM.

B cpeaHei 30He A4nNTeNbHOCTb Be3neaHOro nepuoaa ysesnmymBaetca o 6 - 7 mecaues. JlecHas
pPacTUTENbHOCTb CHUMXKAET CMNY BETPA M 3aKpenAeT KOPHEBOW cMCTeMOM Beperosble CKIOHbI, 3aTpyaHAA
NX pa3MbiB.

B 10XKHOM, CTENHO 30HE NPOLAONKUTENBHOCTL Be3neaHOro NepmMoaa Bo3pacrtaer 4o 8 - 9 mecAues.
CTenHas pacTUTE/IbHOCTb He CO34aeT nperpag Ana AeaTe/lbHOCTU BeTpa M 06pa3oBaHUA BbICOKMX BOJIH.
LLIMpOKO pacnpocTpaHeHHble 34eCb FUMHUCTbIE MOPOAbl YacTo 06/1a4al0T NPOCafZ0YHbIMM CBOMCTBAMM
WAWN CKNOHHOCTBIO K HaByXxaHMIo, YTO CHUMKAET UX COMPOTUBAAEMOCTb Pa3MbIBY M Pa3MOKaHMIO. ITO 30Ha
Hanbosee aKTMBHOIO NPOABAEHUS abPA3MOHHbIX NMPOLLECCOB.

6.1.7. B npegenax manbix U CPeaHWUX BOAOXPAHWMULL, CO3AAHHbLIX B PEYHbIX AOAMHAX (npwu
WCKYCCTBEHHOW 3anpyae pekK), cneayeT BblAeNATb TPU yHacTKa:

BEPXOBOW, Hanbonee y3KMIN, C HE3HAYUTE/IbHBbIM BOJIHOBbIM BO3A4ENCTBMEM; pPa3mblB Heperos u
oTmeNieit B X NOAHOXKbE NPOUCXOAUT B OCHOBHOM 3a CYeT TeyeHunn (6oKoBoOM 3p03unK), Kak Npasuno, B
nepuog, naBogKoOB U NeTHel cpaboTKM YpPOBHS;

cpefHuin, bonee WNPOKUIA, rae posib BOJHOBbIX NpoLeccoB (abpasnun) Bo3pacTaeT, a 3PO3NOHHBIX -
CHUXKaeTcs;

HUXHUI, 03ePOBUAHDLIN, Hanbonee WKUPOKKUIA, C NpeobragaHMeEM BONHOBbIX NPOLECCOB.

6.1.8. B Komnnekce npoueccoB nepepaboTkn 6Geperos creayeT BblAENATb LOMUHMpPYOLWME
MPOLECChl, pPasnyaloWmMeca NO CBOEMY XapaKTepy WM MHTEHCMBHOCTM pPas3BUTUA: abpasnOHHbIN,
OeHYOAUNOHHbIM, 0onon3HeBol M abpa3MOHHO-OMNON3HEBOM, abpasMoOHHO-KapCcTOBbIN, abpa3smMoHHO-
NPOCaA0YHbIN, aKKYMYNSTUBHbIN. Bce OHM CBA3aHbI mexXay coboli nepexoaHbiMu dopmamu.

ABpasmnoHHbIN TMMN NepepaboTKku beperos xapakTepeH Ana 60/blWNX U CPeaHUX BOAOXPAHUAML, Ha
KOTOpbIX popmMUpyeTCA BbICOKaA BosiHA. Ux Bepera MMelT 3HAYUTENbHYIO MPOTAXKEHHOCTb, BbICOTY U
KPYTU3HY, CNOXKEHbl MOPOAAMM, NErko MnoafatoWMMUCA PaspyLUeHUIO M pasmbiBy (Mecku, cynecw,
CYIIMHKK, Neccbl, cabo cLueMeHTUPOBaAHHbIE aNeBPOAUTbI, MECYAHUKM U aAp.). Abpa3unsa Bbl3blBaeTCs
MeXaHWYeCKMM BO34eNCTBMEM BOJIH (MexaHWyeckas abpasusa) M pacTBOPAOWMM AeWCTBMEM BOAbI
(xMmunyeckasn abpasuma). YacTo aTM npoLeccbl NAyT COBMECTHO, YCKOPAA paspyLleHMe NOPOA.

JeHyaauMoHHbIM  TMN  nepepaboTkM bGeperoB MMeeT OrpaHUMYEHHOE pPACMNpPOCTPaHeHUE W
XapakTepeH gnsa 6eperos, CNOMKEHHbIX MPOYHBIMW CKA/NbHBIMW Nopogamu, cnabo noaaatowmmmca
pa3mbiBy. MHTEHCMBHOCTb MepepaboTkM onpenenseTrcA B OCHOBHOM MpOLLECCaMW  BblBETPUBAHMS,
COMPOBOXAALUMMUCA WENYLIEHWEM W OCbINAHMEM BbIBETPEIOrO MaTeprana U pegKkummn obpyLleHmnamm
OTKOCOB, OC/NabNEHHbIX CUCTEMOWN TPELWUH. BanaHMe BOAOXpaHUAMLLA MPOABAAETCA, KaK Mpasuio, B
YCKOPEHUN NPOLECcCOB BbIBETPMBAHUA 33 CYET MepMoANYEeCcKOro 3amayMBaHMA U OCyLIEHWA nopog, a
TaKXXe B y4aNeHUM maTepurana, obpasytowwerocs y nogHOXba CKAOHOB.

OnonsHeBoi M abpasMoOHHO-ONON3HEBOM TUMbI NepepaboTKn 6eperoB OTMEYAOTCA Ha yYacTKax C
BbICOKMMM N KPYTbiIMW Beperamu, CAOXKEHHbIMU YepenoBaHMEM IMHUCTBIX M BOLOHOCHbLIX NEcYaHbIX
OT/IO}KEHMWM, NIerKo BOBJIEKAEMbIX B OMOJI3HEBbIE CMeELLEHMA. DT TUNbl Hambosiee XapaKTepHbl AAA
601bLINX BOAOXPAHUAMULL, B TNYBOKUX pPeYHbIX A0nHaxX. MNog aecTBMEM BONHEHUIA MOXKET NPOUCXOLUTD
pa3MblB A3bIKOB ONON3HEBbIX TE/1 B OCHOBAHMM CKNOHOB.

ABpa3MOHHO-KapCTOBbIA TUM NepepaboTKn OeperoB pasBMT Ha YyyacTKaX, C/AOXEHHbIX



PacTBOPMMbIMM NOPOAAMM (FUMCbI, U3BECTHAKK, J,ONOMUTBI, NUCYN Men u ap.). KonebaHua ypoBHs Boapbl
B BOAOXPaHWAWLWE MNPUBOAAT K MEepUOSMYECKOMY 3aTOMJIEHMIO W OcylweHuto B 6eperoBoi 30He
TPELWMHHO-KapCTOBbIX MYCTOT, PaCTBOPEHUIO M Pa3mbiBY NMOPOA, BbIHOCY TEPPUIEHHOro 3anosHUTENA.
Hanbonee aktneHo (1 - 2 M oTCcTynaHus Hepera B ros) nNpowuecc nAeT Ha yy4acTkax, rae 6epera Ha BCHO
BbICOTY C/IOXEHbI TMNCOM. B mecTax, rae runcol NepeKpbiTbl KAPOOHATHBIMKU NOPOAAMM, NOCAEAHNE NPU
0bpyLweHnn 0b6pasytoT rbiboBbIN HaBas, 3ameaNsaoWmMn AanbHelwee pa3BuTne npouecca. B 6eperosoi
noJsioce YacTo OTMeYatoTcA NPoBasbl, 06pa3oBaHME KAPCTOBbIX BOPOHOK, @ B MeCTax, rae KapcTyroLmecs
nopoabl MepeKpbITbl MEeCKaMK, - KapcToBO-CYyPPO3NOHHbIE ABNEHUA.

ABpPa3MOHHO-NPOCaZ0YHbIM TUN NepepaboTKn xapaKTepeH Ana 6eperos, CNOXKEHHbIX 1€CCOBbIMU
nopogamu. 3amayumBaHmMe IeCCOB B OCHOBAHMM BeperosbiX OTKOCOB NPUBOAMUT K Pa3pyLLUEHUIO CTPYKTYpbI
nopogbl, 06pa3oBaHMIO rMyHOKMX BONHONPUOOMHBIX HULL U HABMCAKOLLMX KapHKU30B. O6pyLLIEeHME CKNOHOB
no crtonbyaTon OTAENbHOCTM COMPOBOXAaeTcs obpa3oBaHMEM YCTYNOB M bI6OBOro HaBajfa B WX
OCHOBaHMW, KOTOpPbI ObICTPO pasmbiBaeTca BosAHamMW. Mpouecc conpoBoxaaetcs GOPMUPOBAHUEM
nosiororo 6eH4Ya U BbIHOCOM aNIEBPUTOBO-FIMHUCTOIO MaTepuana B ryboKyto YacTb BOAOXPAHUAULLA, B
CBA3N C Yyem npubpexHaa oTmenb He obpasyetca uam obpasyeTca odYeHb MepdjieHHO. B pesynbTaTe
npouecc nepepaboTKn seccoBblx GeperoB Ha 6OAbLWIMX BOAOXPAHU/IMLLAX MOMKET MNPOAO/KATLCA,
nocteneHHo ocnabesasn, MHOTME AECATUAETUA.

AKKYMYNATUBHBIA TUN nepepaboTkn OeperoB HabnoaaeTcs Ha y4vacTkax C NpubpeXkHbIMU
MEeNKOBOAbAMM, HU3KMMK Beperamm 1 NPMBHOCOM TBEPAOTO MaTepmana BAobbeperosbiMm TEYEHUAMM.
PacnpocTpaHeH, Kak MNpaBWaO, Ha Yy4yacTKax 3aTOMNEHWA MJIOCKMX MOBEPXHOCTEM MOWM U HU3KMUX
HaZnoMMeHHbIX Teppac. Mpu 3TOM YacTo conpoBoXaaeTca 3abonaunBaHneM.

6.1.9. B pa3suTMM npouecca nepepaboTkmM beperos ciaeayeT BblAENATb TPU CTAAUWU: aKTUBHAA,
3aTyxaHWA npouecca n AMHAMUYECKOro paBHOBECHS.

AKTMBHaA cTagumA NpoABAseTcs Hanbosiee MHTEHCUBHO HA BONbLUMX U CPeaHUX BOAOXPAHUANLLAX,
B HayaNbHbI nepuos Ux GOPMMPOBAHUA, NPU 3aTOMIEHUM OCHOBAHWI GeperoBbix CKAOHOB. OHa
COMpPOBOXKAAETCA 3aMayMBaHMEM W Pa3MOKaHMEM MOopoJ, BbieNaYMBaHMEM LEMeHTa, aKTUBHbIM
BO34ENCTBMEM BOJIHEHUI, @ HEpeaKo M TeYeHUM, Pe3KUM U3IMEHEHWEM TepMOAMHAMUYECKOM
06CTaHOBKM M HanNpAXXeHHOro COCTOAHUA CKNIOHOB, a TaK:Ke aKTUBM3aLMel U pa3BUTMEM APYTNX ONACHbIX
reosIorMYecknx npoueccoB (ononsHu, ob6Basnbl, OCbINM) U BbICTPbIM OTCTyNaHMem 6poBKM bGepera.
OOHOBPEMEHHO B OCHOBAaHWMM MOAMbIBaEMbIX CK/NOHOB HayMHaeT ¢GOPMMPOBATLCA HAKAOHHAA
abpasuoHHan naowaakKa (6eHy), cnosKeHHan pa3mbiBaeMbiMM NOPOLAMU B UX €CTECTBEHHOM 3a/IeTaHUMN.
C TeyeHMEM BPEMEHM BHELWHAA 4YacTb OeHYa MOKPbIBAETCA AKKYMYNATMBHbLIM MAaTepPUanom Mu
npeBpaLwiaeTca B NAAXK, @ NOCAeAHUIA NePexoanT B NOABOAHYIO OTMesNb. AKKYMYNATMBHbLIA MaTepuan
o06pasyeTca 3a cHeT pa3ambiBa CaMoro bepera Ha MecTe, a TaK»Ke TPaHCNOPTUPOBKU MaTepmana CTOKOBbIMM
N BETPOBbLIMWU TEYEHUSAMU (B TOM YMCaE U 33 CYET TBEPLOro CTOKA BMaAaloWmMX B BOLOXPAHUANULLE pPeK).
CKopocTb 06pa3oBaHMA aKKyMyAaTUBHbIX Gopm (NaAxKa, NoABOAHOW OTMENN) 3aBUCUT OT penbeda AHa B
NPUBPEKHON YacTM BOLOXPAHUAMLLLA, COCTABA Pa3MbliBaeMbIX MOPOS, aKTUBHOCTM CTOKOBbIX M BETPOBbIX
TEYEHUN, HANUYMUA WCTOYHMKOB AKKYMYAATMBHOrO MaTepuana. Ha 6oablinx BOJOXPaHMAMULLAX
NPOAONKUTENBHOCTb aKTUBHOM cTagum coctasnaeT 50 - 100 neT u garke nocsie HeCKO/IbKUX AECATKOB NeT
3KcnayaTauuM rogoBas BeAMYMHA OTCTYNaHWMA OpoBKM OGeperoB MOXKET U3MepATbCA Ha OTAENbHbIX
Yy4aCTKaxX HECKONbKMMWU mMeTpamu. Ha cpefHuXx M manbix BOAOXPaHUAULLAX NPOAO/IKUTENBHOCTb 3TOM
CcTagmu cokpawaetca go 5 - 10 ner.

Ha cragum 3aTyxaHuWa npouecca KpyTU3HA CKJAOHOB YMEHbLUAETCA M OHM npuobpeTatoT
MOBbLILWEHHYD  YCTOMYMBOCTb, 3aBepwaetcs ¢dopmupoBaHMe bGeHya W HeperoBot  OTMenw,
npeaoxpaHaowmx 6eper oT BONHOBOro Bo3aencTanA. ABpasmMoHHble NPOLLECChl MOCTENEHHO 3aTyXatoT.

Ha ctaguvm agmHamuuyeckoro paBHOBecMA OKOHYaTenbHO dopmupyetca npodunb paBHOBecCKUA.
OTcTynaHme 6poBKM bepera npakTUYeckM npekpawaerca. OgHako npoueccbl nepepaboTkn Heperos
NPeKpaLLaloTcs He MOJIHOCTbIO, MPOUCXOAMT BbIBETPUBAHME Nopof, onos3Heobpas3oBaHMe, BETPOBas
3K3apaums M Apyrne 3K30reHHble reosIorMYeckne NpoLecchl, KOTopble He NPeacTaBAAlOT Cepbe3HOoM
OMACHOCTM B CBA3U C HE3HAYUTE/IbHOM MHTEHCUBHOCTLIO.

6.1.10. MpU MHKEHEePHO-TeONIOTMYECKMX M3bICKaHUAX cnedyeT ¢GUKCUMpoBaTb M3MeHeHua HIY
BOAOXPaHWUANLWA, pas3nyHble POopMbl TEXHOFEHHOrO BO34ENCTBMA MPU OCBOEHMM 6eperoBoi 30HbI,
HapyLuatoLwme CNoXKUBLLEECA NPUMPOAHOEe paBHOBecUe (yTeyka Boabl U3 BacceitHOB MAn TPybonpoBogosB,
NPUrpy3Ka CKAOHOB COOPYKEHUAMMU, AMHAMUYECKME BO3LENCTBMA), TaK KaK yKasaHHble paKTopbl MOTyT



BbI3bIBATb aKTMBMU3aLMIO OeperosbIX NPOLLECCOB.

6.1.11. MNpu wuccnepoBaHun beperos 03ep OCHOBHOE BHMMAHWE clepyeT yAenATb y4vacTKam
TEXHOTEHHOro BO3AeNCTBUA (AHOYrNybuTenbHble pPaboTbl, MNOApPe3Ka WAM NPUrpy3Ka CKAOHOB,
ONHaMUYECKMe BO3AEUCTBMA M Ap.), TaK KaK 03epa MMEeNT ApPeBHee NpoucxoxaeHwe, mux bepera
Haxo4ATCA B COCTOAHUM AMHAMUYECKOTO PAaBHOBECUA U HE NOABEPraloTCA 3aMeTHOM nepepaboTke.

6.1.12. B paioHax pasBuTMA npoueccoB nepepaboTku bOeperoB cneayetr AOMNOAHUTENbHO
YyCTaHaBAMBATb U OTPAXKATb B TEXHUYECKOM OTYETE:

OCHOBHble PEermoHasbHO-Fe0/IorMYECKMe U  30HANIbHO-KAMMATUYECKMe aKTopbl M yCNoBUA
pa3BuTMA NpoLecca nepepaboTku beperos;

seaylme beperodopmupytolme NPoLLecchbl Ha TEPPUTOPUN NPOEKTUPYEMOTO CTPOUTENLCTBA U HA
npuaeratolem nobepexoe;

KayeCTBEHHYIO U KOZIMYECTBEHHYIO XapaKTepUCTUKy dpaktopos nepepaboTkun beperos;

nporHo3 nepepaboTkn 6eperos B MPOCTPAHCTBE M BO BPEMEHW B HEHAPYLUEHHbIX MPUPOLHbIX
YCNOBUSAX, @ TaK}Ke B MPOLecce CTPOUTENbCTBA U IKCMyaTaL MM NPOEKTUPYEMOTO 06bEKTA;

peKkomMmeHAauum Ana NPUHATUA NMPOEKTHbIX PELIEHUI MO UHKEHEePHOM 3aLLmTe beperos.

6.2. CoCcTaB MHXEHepPHO-reoN0rMYeCcKmMX U3bICKaHWIA.
[JononHuTenbHble TEXHUYECKME TpeboBaHMA

6.2.1. HacTtoawmi pasgen YyCTaHaBAMBAET [AOMOJIHUTE/IbHblE TexXHUYeckue TpeboBaHUA K
BbIMOJIHEHWMIO OCHOBHbIX, BUAOB PaboT 1 MCCNef0BaHUI, BXOAALLMX B COCTAB MHKEHEPHO-TE0I0rMYECKMX
M3bICKaHWI B palioHax Pa3BUTUS NpoLLECCOB NepepaboTkm Geperos BOAOXPAHUANLL.

6.2.2. Cbop, aHanu3 mn obobuweHne MmaTepuanoB MO pPalioHy PaboT AO0MKHbI BbINOAHATLCA B
cooTBeTcTBMM c N. 6.1.12. Mpun 3ToM cneayeT 0606WaTh M aHANM3MPOBATb AAHHbIE NO BOAOXPAHUANLLAM-
aHanoram. Cneayet MCNO/b30BaTh PE3YbTaTbl INU30AMYECKMX U (MNIM) CTALMOHAPHbIX HabaoaeHWU 3a
X040M nepepaboTkn beperos, KOTOPbIE MOTYT MNOCAYKWUTb OCHOBOW A1 COCTaBaeHMA NporHo3o.. Coop
MmaTepuanos cnepyer OCyWecTBAATb B peAepanbHbIX UAU TeppPUTOPUANbHBIX reosornvyeckmux GoHaax,
LEHTPax NO FMAPOMETEOPOSIOTMN U MOHUTOPUHTY OKpy:Katowen cpeabl PocrmapomeTa, MCNoONb3yA
aHanuTU4Yeckme o630pbl B PasNMYHbIX INTEPATYPHbIX MCTOYHMKAX.

6.2.3. OdewundpupoBaHne aspo- M KOCMOMATEPMANOB BbLIMOJHAETCS C LENbI BblABNEHMA U
XapaKTEePUCTUKM BCEX KOMMOHEHTOB NPUPoAHON 06CTaHOBKM BeperoBoii 30Hbl, KOTOPbIE MOTYT MNOBAUATH
NPAMO MM KOCBEHHO HA NepepaboTKy beperoB BOAOXPaHMAMLWA - NaHAwadTbl, penbed, cTpoeHue
YETBEPTUUYHbLIX M [OYETBEPTUYHLIX OT/IOKEHUW, MONOMKEHME Pa3pPbIBHbIX HAPYLIEHWN, 3SK30reHHble
reosiorMyeckmne npoLLeccol.

Hanbonblwimnin adpdpekt paet pewmdbpupoBaHne aspoKocmocHUMMKOB (AKC) npu  usyyeHun
3K30reHHbIX reonormyeckmx npoueccos. Mo AKC moryT 6bITb YCTAaHOB/IEHbI:

nonoxeHne n Gopmbl MPOABNEHUA BCEX OCHOBHbIX 3K30F€HHbIX e0/I0MMYECKMX MPOLECCOB
(ononsHu, o6Banbl, Kapct, cypdosuna u ap.);

ctagus ($basa) pasBMTMA NPOLECCOB U CTEMEHb X AKTUBHOCTY;

CBA3b NPOLLECCOB C NPUPOAHLIMM WU @aHTPOMNOreHHbIMM GaKTOpaMm.

Ha ocHoBaHWW KamepanbHoro agewwndpuposanHma AKC coctaBnseTca Habop npenBapuTesibHbIX
aHaNUTUYecKMx KapT: JfaHgwadTHOM, reomopdONorMyeckon, pacnpocTPaHEeHUA  3K30MeHHbIX
re0NOrMYECKNX MNPOLECCOB, YETBEPTUYHbLIX OTNOMKEHMM, a nNpU  Xopower ObBHaXKEeHHOCTU -
[OYETBEPTUYHBIX OTNOMEHUW. [0 CHMMKaM YCTaHAB/IMBAETCA TaKXKe MOOXKEHME MW MapameTpbl
NoABOAHbIX aKKYMynsaTUBHbIX ¢opm penbeda B NPUOPEKHON MENKOBOAHOW 30HE aKBaTOpUM.
OewndpuposaHume AKC cnesyet CNonb30BaTb TaKKe AR OLEHKN COCTOAHUA BeperosalMTHbIX U APYrux
6eperoBbIX COOPYKEHUI (MONOB, HabepeKHbIX, MPUYAbHbBIX CTEHOK U Ap.).

PekomeHayeTca Mcnosib3oBaTb KOCMOCHUMKM (KC) maclwTtaba 1:200000 cneKkTpo30HaAbHOro TMna,
nossonstoLwero Hambosee ycnewHo NpMMeHATb Npu gewndpmupoBaHm naHAWaAPTHO-UHANKALNOHHbIM
meToa,. KC ykasaHHOro macwtaba moryT 6biTb yBesiMyeHbl 6€3 UCKaxKeHUs n3obparkeHma Ao macwTtaba
1:25000 - 1:50000 c pa3spewatolen cnocobHocTblo 5 - 10 m. Mpu 1Mcnosib3oBaHUM a3pPOPOTOCHUMKOB
(A®C) npumeHstoTcAa YepHo-6enble M CNEKTPO30OHasIbHble CHUMKM B MaclTabax 1:10000 - 1:25000 c
paspellatollen cnocobHoctbio 2 - 3 m. C nomolubto aewmndpupoBanua AKC moryT 6biTb BbINOJIHEHDI
Heobxoaumble M3MepUTebHble onepauuu (cTepeodoTorpammeTpusa), a Npuv HaAUMuMM MaTepuasnos



pa3sHOBPEMEHHbIX 33/1eTOB - BOCCTaHOBAEH npouecc GpopmupoBaHua 6Oeperos BOAOXpPaHMAMLLA C
MOMEeHTa ero 3anosHeHua. KamepanoHoe agewndpupoBaHue cneayeT AOMONHATb MOAEBbIM B LENAX
KOHTPO/A pe3ynbTaTos AeWnPpPUpPoBaHMA U NONYYEHNA [ONONHUTENBHON NMHDOPMaLLUW.

Mpy HanMuUKU TPYAHOLAOCTYMHbIX BbICOKMX U KPYTbiX HeperoBbix CKAOHOB NAAHOBYH a3pOCbEMKY
cnefyeT AONONHATb NEPCNEKTUBHOM, BbINOJHAEMOMN C HU3KOETALLMX BEPTOIETOB U IETKMX CAMOETOB.

6.2.4. MapwpyTHble HabaoaeHMA, BbINONHAEMblE B cOOTBETCTBMM ¢ n. 5.5 CMN 11-105-97 (yacTb 1),
pekomeHAyeTcA AOMOJIHATb NaHAWADTHbIMU UCCNEA0BAHUAMMU C U3yYEeHMEM PaACTUTENIbHOTO MOKPOBa
ONA MCNOMb30BaHMA AaHHbIX O NaHAwadTax U uUx Mopdoaormiyecknx Yactax (ypoumiiax, MecTHOCTAX,
daumAx) B KayecTBe MHAWMKATOPOB [EO0JIOTMYECKOTO CTPOEHMA W TMAPOreo/IorMYecKUX YCioBUi
Tepputopun npu pewndpuposaHnm AKC. Kpome Toro, pesynbtatbl JaHAWadTHbIX McCnemsoBaHWUM
YKa3blBaloT Ha AerpagaLmio pacTUTeNbHOCTU NPW 3aNOJIHEHUM BOAOXPAHWAMULLA, ABNEHUAX NOATONAEHUA
M 3ab601a4YnBaHUSA, a TaKKe Ha HEOBXOAMMOCTb NMPUMEHEHMA 3ALLUTHBIX MEPOMNPUATUI MO COXPAHEHMUIO
NIeCHOM M KYCTAapHMKOBOM  PacTUTENIbHOCTM,  ABAAOWeNca  ctabuamsmpyrowmm  Gaktopom,
NPenATCTBYOWMM abpasnmn 1 pasBUTUIO 3PO3UOHHbIX MPOLLECCOB.

Mpn BbLINOAHEHMW MAPLWPYTHbIX HabnlaeHU cnegyeT HameyaTb MecTa  pasmeLLeHuA
HabnoaTeNbHbIX CTBOPOB Ha OMOPHbIX Y4YacTKax AAA MOCAeAyoWMUX uccnenoBaHuin. Mpu TpyaHoi
A0CTynHOCTM 6eperoBoi 30HbI PEKOMEHAYETCA BbIMOJIHATL MapLUPYThl BAOIb bepera Ha MOTOPHOM IoaKe
WKW a3poBU3yasibHble 061eTbl HA NEFKUX BepTOoNeTax. B KayecTBe onopHbIX cneayet BblOMpPaTbh TUNUYHbIE
y4YacTKn 6eperoBoii 30Hbl, Bblensemble Ha OCHOBaHUM pgewndpuposaHma AKC M asapoBM3yanbHbIX
HabnogeHUn. Ha Kaxkaom ydacTke ciefyeT HamevyaTb OT OAHOrO A0 TPex CTBOPOB (B 3aBUCMMOCTU OT
pa3MepoB y4acTKa MU CNOXKHOCTU YCNOBUIM), NepeceKatowmx beperosyto Noaocy M akBaToOpUIO BOAOEMA 40
€ro 0CeBOW IMHWUW, NPeAHa3HAYEeHHbIX 411 BbINOJHEHWUA NPOMEPOB, reodpusnyeckmx paboT, NPoOXoaKM
PacUMCTOK U CKBaXKWH, AeTasbHbIX ONMCaHWUI, 0TOopa 06pa3LoB A5 NabopaTOPHbIX UCCe0BaHUA.

6.2.5. MpoxoaKa ropHbIX BbIpabOTOK BK/AOYAET NPOXOAKY BYPOBbIX CKBAXKMH, WYPHOB, 3aKONYLLEK,
PacYMCTOK Ha HeperoBbIX CKAOHAX.

MpoxofKa MeNKMX TOPHbIX BbIPAOOTOK (3aKOMyLleK, pPacYMCTOK) OCYLLEeCTBAAETCA  Ha
KPYTOHAK/AOHHbIX 3N1eMeHTax beperosblx CKAOHOB A1 ONucaHuA nopoa n otbopa ob6pasyos.

BypoBble CKBaXWHbl 3a4at0TCA MO CTBOPAM, OPUEHTUPOBAHHBIM HOPMabHO K 6eperosoit nHUK,
KaK Ha cylle, TaK 1 B NpeAeniax akBaTopun U A0NKHbI 0becneyntb coCTaBNEHME F€0N0r0-TUTONOMUYECKMX
paspe3oB A0 r1ybuH, OTBevYaloWMX MPUHATLIM pPacYeTHbIM cxemMam nepepabotku 6Heperos
BOAOXPAaHWUAMLLA (Kak npaBuio, Ha 5 - 10 m HUKe ypes3a BoAbl B BOAOXpaHWauLLe). Boibop meTona
6ypeHua onpeaenaeTca TMNOM FOPHbIX NOPOA, Cnaratowmux 6eperosyto 30Hy.

OT60p nNpob6 [OHHbLIX OTNOMEHWN cnegyeT OCYLWECTBAATb AHOYEPNasKamMu, TOHKOCTEHHbIMMU
TpybKamm, obecneumsarowmmm rnybuHy otbopa B neckax 2 -3 m, Bunax-405-6 m u ap.

6.2.6. Feodm3nyeckne nccnesoBaHnsa AONOAHUTENbHO K N. 5.7 CM 11-105-97 (4acTb |) BbINOAHAIOTCA
ONA BblABNEHUA TEKTOHMYECKUX HapyLIEHWUI, XapaKkTepHbix dopm noasoaHoro penbeda, onpeseneHums
reo/IorMYecKoro CTPOEHMA U CBOMCTB AOHHbIX 0CaZKoB. OHM NPOBOJATCA C NOMOLLBI NPOodUABHOIO
3XO/IOTHOTO NPoOMepa WM NoKaumMm OGOKOBOro 0630pa, CEeMCMOAKYCTUKM, CeMCMOpasBesKW BbICOKOTO
pa3peLleHunsa, COHapHOM CbEMKN, MarHUTOMETPUMN U APYIUX TeOPU3NYECKMX METOA0B, UCMO/Ib3yEeMbIX KaK
A7 NTPOMEPHbIX PaboT, TaK U A5 UHKEHEPHO-TE0NOTNYECKUX LieNe.

Mpy 6aTUMETPUYECKON CbEMKE M KAaPTUPOBAHUW Pa3fIMYHbIX TUNOB AOHHbIX FPYHTOB OCHOBHbIM
cnocobom ABAAeTCA rMAaponokauma 6Hokosoro o630opa. B KayecTBe BCMOMOraTeslbHOrO MeToA4a
onpeaeneHns rnybuHbl AHA NCMONb3YETCA 3XONOTUPOBAHUE C MOMOLLbIO LUPPOBbIX 3XO0TOB.

6.2.7. CTaumoHapHble HabnwogeHusa cnepyet NPOBOAUTb ANA U3YYEHWA AUHAMMKW Pa3BUTUA
npoteccos nepepaboTkn 6eperos 1 NOAYyYEHUA KOJNMYECTBEHHbIX NAPAaMETPOB A/1A pacyeTa CKOPOCTU U
WHTEHCMBHOCTM PA3BUTMA MpoLLecca, 0COBEHHO B CNOMKHbIX UHXKEHEPHO-TEONOMMYECKMX YCA0BUAX OAA
OTBETCTBEHHbIX COOPYKEHWUN.

Mpn HeobXoaMMOCTU NOAYYEHUSA [AaHHbIX O HEeMNPepbIBHbIX M3MEHEHUAX KOJIMYECTBEHHbIX
napameTpoB pa3BuTMA Oeperosbix MPOLLECCOB B C/OMKHbIX YCI0BUAX (BbICOKMe bGepera C KpyTbiMu
pacy/SieHeHHbIMU CKNIOHAMW, C/OMKHbIM F€0N0TMYECKMM CTPOEHMEM U TEKTOHWKOM U MHTEHCUBHbLIM
Pa3BUTMEM OMACHbIX FEOIOTMYECKMX MPOLLECCOB) PEKOMEHAYETCA NPUMEHATL GOTOTEOAO/IUTHYIO CHEMKY.
CbemKa BbIMOMHAETCA C CyAHA Ha cybnapannenbHblx Gepery rancax MAM C Ha3eMHbIX CTaHLUMIA.
®PoTOTEOAONUTHAA CbEMKA, BbINOJHAEMAA MHOFOKPATHO, NO3BONAET YCTaHAB/AMBATb C BbICOKOM
TOYHOCTbIO BCE OCHOBHbIE NapameTpbl nepepaboTkun bepera: BeIMYNHY M CKOPOCTb CMeLLLEeHUA BeperoBoi



JIMHWM B NN1aHe, Naowaab U GPOHT pa3mbia, 06bEMbI Pa3MblBAaEMBbIX MOPOA U Mp.

Obwue TexHUYecKme TpeboBaHMA U NPaBMIA NPOM3BOACTBA MHKEHEPHO-TE0AE3UYECKUX PAabOT NpU
HabnoaeHUnAX 3a nepepaboTkoit 6eperos npmeeaeHsl B nn. 10.47 - 10.63 CMN 11-104-97.

Mpu opraHM3auMM CTaLMOHAPHbIX HAbAOAEHUIA M YCTAHOBAEHUU WX MEPUOSUYHOCTU CheayeT
YUYMUTbIBATb, YTO NepepaboTka 6eperoBbiX CKAOHOB MO BO3AENCTBMEM CTOKOBbLIX TEHYEHWI MPOUCXOAUT
Hanbonee MHTEHCUBHO B NEPUOA, BECEHHMUX MAaBOAKOB U MOXKET U3MEPATLCA HA MOAMbIBAEMbIX U3TYUMHAX
HECKONbKUMM METPAMMU, @ B HEKOTOPbIX CAYHaAX U AECATKAMMU METPOB 3a FoA.

6.2.8. CoctaB NnabopaTopHbIX WUCCNEAOBAHWA FPYHTOB 3aBUCUT OT FEO/IOFMYECKOro CTPOEHMUA
b6eperos, noagepratowmxca nepepaboTke. MNpM HaAMUYMM NecYaHbIX OT/NOKEHUN ocoboe BHUMaHWeE
cnepyet yaenAtb onpeaeneHuto rpaHyIoOMeTpPUYecKoro coctaBa NecKoB, COA4EPHKAHMUIO B HUX KPYMHOrO
necyaHoro M rpaBUIMHO-raIeYHOrO0 MaTepmana, U3 KOToporo morytT GopmmpoBaTbca Heperosbie OTMENMN.
CnepyeT uUccnefoBaTb TaKKe CKAOHHOCTb NECKOB K YMJIOTHEHMIO U PA3XKUKEHUIO NPU AUHAMUYECKUX
Bo3gelcteuaAx. lNpu npeobnagaHuUM FAMHUCTBIX TPYHTOB cnegyeT onpeaenatb MX NAACTUYHOCTD,
NJIOTHOCTb, KOHCUCTEHLMIO, MPOYHOCTHbIE XapPaKTePUCTUKM, PAa3MOKAEMOCTb M pPa3mbiBaeMocTb. Mpu
HaMYMM CLLEMEHTUPOBAHHBIX MOPoa (anNeBpoNUTbI, NEecYaHUKM) cnedyeT M3ydyaTb MX MPOYHOCTb U
pa3sMoKaemocTb. [pM 0ONacHOCTM OMON3HEBLIX CMELEHUn cneayeT BbIMOJHATL MCCNEL0BaHUS,
npeAycMOTPEHHbIe pa3aenom 4, a Npu pasBUTUKM KapcTa - pasaesiom 5.

6.2.9. ObcnenoBaHMA TPYHTOB OCHOBAHMI Bepero3alMTHbIX COOPYKEHWUM cneayeT NPoOBOANTb NPU
MX PaCLUMPEHUN, PEKOHCTPYKUMMU, CTPOMTENIbCTBE HOBbLIX COOPYXKEHUI BOAM3KM cywecTByOWwmMX (B
npeaenax 30Hbl BAMAHMA), a TaKXe B ciayyae ux gedopmauunii M asapuihi. K HUM OTHOCATCS
BOJIHO3ALLMTHbIE, BOJIHOTACALLME, NAANKEYAEPKUBAIOLWME COOPYIKEHMA, HADPOCKM U OTMOCTKM U3 KaMHS,
$acoHHbIX 6/10KOB M Ap., @ TaKXKe JIeCOMENNOPATUBHBIE MEPONPUATUA, NPUMEHAEMbIE HA CPeaHUX U
MasiblX BOAOXpaHuAuLWax. Nognerkat 06cnef0BaHUIO TaKKe COOPYKEHMA, NPe0TBPaLLaloLLMe HAaTOHHble
ABneHns (Z4ambbl o06BanoBaHWUA), APEHaXKHble YyCcTpoilcTBa Aas 6opbbbl € nogTonaeHnem u
3abonaumBaHmem w ap. B pesynbtaTe 06cnenoBaHUA  A0/MKHLI  ObITb  YCTAHOB/IEHbI CTeneHb
3¢ deKTUBHOCTU PabOTbl COOPYKEHUIN UM MEPONPUATUIA U UX TEXHUYECKOE COCTOAHME.

Penbed AHa BOAOXpPaHWAMLWA PEKOMEHAYETCA BOCCTaHaB/AMBaTb MO Tornorpaduyeckum KapTam,
COCTaB/IEHHbIM [0 CO34aHMA BOAOXPaHMAMLWA. A yCTaHOBAEHUA U3MeEHEHUN penbeda AHA 33 cyeT
aKKYMynsUMM 0CagKoB, 06pasoBaHMA MNOLABOAHbLIX OMONA3HEN WMAM APYrMX MPOLLECCOB, CBSA3AHHbLIX C
nepepaboTkon b6eperos, cneayer UCNOAb30BATb METOAbl MCCAeA0BaHMA B COOTBETCTBUM € Nn. 6.2.6 U
6.2.7.

Mpn o0b6cnenoBaHUM  AOMKHbI  ObiTb  BbIABAEHbI Feo/siorMYeckne ¢aKkTopbl, npuseglwne K
aAedbopmaumam n paspylleHMaMm 3alUTHbIX COOPYXKeHUN. B pesynbTaTe obcnenoBaHMA O0/XKHbI ObITbh
nosiydeHbl AaHHble, Tpebyemble Ana onpegeneHvs HeobXoAMMOCTU BOCCTAaHOBNEHWA WAW PEMOHTa
COOPYKEHWUI, a B HEKOTOPbIX C/ly4asx - 06 nx sameHe 6onee apPeKTUBHbIMMU.

6.2.10. NMporHo3 nepepaboTkun 6eperos ¢ LEsbio X OCBOEHUA U NOAYYEHUNS AaHHbIX, HEOOXOAUMbIX
AnA pa3paboTKn Geperos3almTHbIX MEPONPUATUIA, ABASETCA OAHOW M3 OCHOBHbIX 33a4a4 WMHXEHepHo-
reon0rmM4eckoro nsyveHns 6eperoBbix 30H.

Mo nNPOCTPAaHCTBEHHOMY MPWU3HAKYy MPOrHO3bl CcaeayeT NoApPasfensTb Ha PEervoHasbHble,
OXBaTblBalOLME BCIO HeperoByto 30HY BOLAOXPAHWIMLLA WAWM 3HAUYUTENIbHYIO €e YacTb, U JIOKabHble -
NPUypoYeHHble K HebOoNbOMY MO MPOTAMKEHHOCTM YYaCTKy, r4e NAaHMPYeTCs OcyLWecTBleHMe
KOHKPETHbIX MHYKXEHEPHbIX MEePONpPUATUIA.

Mo BpeMeHHOMY NPU3HAKY NPOrHO3bl cieayeT NoAPa3AeNATb Ha 4ONATOCPOYHble (Ha cpoK o 10 net
WAN Ha KOHEYHYl CcTaguio nepepaboTku, Koraa bGeper npuobpeTeT yYCTOMUMBBLIN MNpodUab) U
KpaTKOCpOYHble (Ha cpoK Ao 1 - 2 neT).

CnepyeT TaK»Ke pasnunyatb NPOrHo3 nepepaboTkm Heperos Ha NPOEKTUPYEMBIX U Ha CYLLECTBYHOLLMNX
BOZOXPAaHWUIMLLAX.

Ons nporHosa nepepaboTkn 6eperoB Ha NPOEKTUPYEMbIX BOAOXPAHUAULLAX CnenyeT NPUMEHSTb,
Kak MpaBu/o, MeTog aHa/lorMMi, WUCNoAb3yas B KayecTBe OOBEKTOB-aHA/NIOrOB BOLOXPAHUAULLA,
PacnonoXeHHbIE B CXOLHbIX KAMMATUYECKUX N UHKEHEPHO-TE0/IOTMYECKUX YCIOBUSAX.

[na nporHosa nepepaboTku b6eperos Ha CyLLECTBYOLMX BOAOXPAHWAMLLAX CeayeT UCNONb30BaThb
JaHHble O Xo4e 3Toro npouecca 3a MNpPeALlecTBYOWNN nepuos: reogesmyeckne HabaogeHua no
penepHbIM CTBOPAM; a3po- U KOCMOCHMMKM MOBTOPHbIX 3anetoB; (OTOTEOAO/IMTHAA CbeMKa C
MHOTFOKpPaTHOM  MOBTOPSAEMOCTbIO;  MaTepuanbl  PEXUMHBIX  UHKEHEPHO-TEONOTUYECKUX U



rMaPOMETEOPONIOrMYECcKUX HabaoaeHUA.

MporHo3Hble pacyeTbl BbINOJHAOTCA HAa OCHOBE CXEMaTM3MPOBAHHbLIX MaTeMaTUYeCKMX mogenen
npouecca "pasmbiB-aKKymynsauma" ¢ MCNosb3oBaHMEM WM3BECTHbIX MeTogoB KauyrMHa, 3os10Tapesa,
MeyepKMHa M Ap. UAM NOCPEACTBOM COCTABAEHMA MPOFHO3HbIX CTOXAaCTUYECKUX MoJenei npouecca
nepepopmmpoBaHUa 6eperoB € MCMNOAb30BaHMEM KOPPENALMOHHO-PErPecCMOHHOro aHanmsa. [na
CTAaTUCTMYECKOM 06paboTKM HeobXxoAUMbl [aHHble napannenbHblX HAbAOAEHUI MO CTBOpaM,
pacnofoXKeHHbIM MO  MNepuMeTpy BOAOXPaHWAMWA, 33 chepyownmm HGeperodopmupyrommm
dakTopamu: KoadpduuMeHT pasmbiBaemocTn 6bepera (no KauyrnHy - m3/Tm), sHEprus BONHEHMUS,
MaKCMMa/ibHasA BbICOTA BOJIHbI, MOBTOPAEMOCTb BOJIH BbicoTOoM > 0,5 m, BbicoTa abpa3mMoHHOro yctyna,
NPOAO/IKMTENbHOCTb CTOAHUA YpoBHA Ha HIMI u Bbilwe, KpyTM3HA nogBogHOW oTmenu, mopdonaorma
HaABOAHOM YacTW CKAOHA U Aap.

Mpn OTCYTCTBMM PAKTUUYECKUX OaHHbIX O Pa3sBUTUM MPOLLECCOB nepepaboTkn beperos crepyet
Nno/ib30BaTbCA MeTo40M noabopa 06bEKTa-aHaNora U3 YMCa SKCAyaTUPYyemMbIX BOAoXpaHuamw,. Noabop
aHa/sIoroB BO3MOMEH, KaK NMPaBu/io, TONIbKO A8 MasbiX U CPeaHUX BOAOXPAHUAUL, TaK KaK Karkaoe u3
KPYMHbIX BOAOXPaHUAMLL, 06/1afaeT cywecTBeHHON MHANBUAYaAIbHOW crneunduKoii.

Ha manbix 1 cpegHUX BO4OXPaHMAULLAX NPWU OTCYTCTBUM MaTepPUaNoB U3bICKAHWUI NPOLWWbIX JEeT B
KayecTBe OCHOBbI A/18 COCTaB/IEHMA NPOTrHO30B NepepaboTkn 6eperoB peKoMeHAYeTC UCNO/Ib30BaTh:

CBeAEeHMA O A/IMTE/IbHOCTM SKCM/IyaTalMm BOAOXPAHUINLLA;

OCMOTpPbl 6eperoBoit AMHUKN C GUKcauuein NpUBpPekRHbIX rMybuH, WNPKUHbLI 6eHYa 1 Geperosoi
OTMENn, Cef0B NoaMbiBa M 06pyLLIeHNs Beperos;

COMOCTaBNEHMA CYLLLECTBYIOLLENO NOMOMXKEHWUS U KOHOUIYpaunmn beperosoii IMHUK € 0TOBParKeHHOM
Ha Tonorpaduyecknx KapTax, COCTaBAEHHbIX 40 3aN0JHEHUSA BOLOXPAHUANLLA;

ONPOCbI MECTHBIX KUTENEN.

6.2.11. Mpwu KamepanbHoM 06paboTKe NOAYYEHHbIX MAaTEPNAIOB AOMNOJHUTENLHO K M. 6.4 CHMIM 11-
02-96 1 n. 5.14 CM 11-105-97 (4acTb I) cnegyeT cocTaBAATb KapTy NepepaboTku beperos, A0MNONHAEMYIO
WHXXEHEePHO-TeoNIOrMYEeCKMMM paspesaMm U COOTBETCTBYHOWMMU FpaduKamu, AaHHbIMU MPOTrHO3HbIX
pacyeToB nepepaboTkn beperoB Ha 3afaHHble Mepuoabl BPeMeHM (Npu OAHOM WM HECKOAbKUX
3HayeHuaAx HNY), Tabanuamm pakTMYecKoro matepmana v NOACHUTENbHOM 3aNUCKON.

KapTy pekomeHayeTca COCTaBAATb KaK COBMELLLEHHYIO KapTy MHKEHEePHO-Tre010rMYecknx yCnoBui
N KapTy UHXeHEepHO-reo/IorMyeckoro paloHupoBaHua (Tunusaumm beperos) c oTobpaskeHnem Ha Heit
BCEX OCHOBHbIX GAKTOPOB, BAMAIOLMX Ha NepepaboTKy beperos, U BblaeeHMeM palioHOB, NOAPaNOHOB
M YYaCTKOB, pPas/iMyaloWMxcA MO TUMY M CKOPOCTU pPasBUTMA 3TOro npouecca. Ha KapTe cneayet
NMoKasblBaTb MPOrHO3HOE MOJIoXKeHWe 6eperoBol IMHUKM Ha 3agaHHble NMepuoabl BPeMeHM, a TaKkKe
NposBAEHUA BCEX COMYTCTBYIOLWMX NpoueccoB (noatonneHue, 3abosaunBaHue, rmbenb fecoB u gp.).
MacwTtab KapTbl 3aBUCUT OT 3Tana W3bICKAHWIA, pasmepa BOAOEMA, C/IOMKHOCTU WHMKEHEPHOo-
reoNormYecknx yCcloBUM, CTeNeHM OMacHOCTU pPa3BUTUSA GeperoBbix MPOLLECCOB ANA MPOEKTUPYEMBbIX
COOPYXEHUN nan meponpuatnin. KapTbl peKomeHAyeTcs COMPOBOXAAaTb Bpe3kamu 6onee KpynHoro
MacwTaba Ha Hambonee CNOXHble, ONacHble WAWM MepCrneKTUBHbIE A/ CTPOUTENbCTBA YYacTKu. Ecam
npoueccbl nepepaboTkn Heperos 3axBaTblBAlOT MyCTOWMW, /yra, fieca HU3KMX OOHUTETOB WUAM Apyrue
MaJ/IOLLEHHbIE 3eM/IU U MPUMEHEHME Bepero3aLnTHbIX COOPYKEHUIN (MeponpuaTUiA) He TpebyeTcs, KapTy
OOMYCKaeTca 3aMeHATb CXEMON.

PaitoHMpoBaHue 6eperoBoi 30HbI A0KHO OCYLLECTBAATLCA C YYETOM €€ re0/10MMYECKOro CTPOEHMUSA
N reomopdoIorMyeckmx yCaoBuin, xapaktepa U UHTEHCUBHOCTM NPOABAEHUA F€0/I0FMYECKMX NPOLLECCOB,
BO34ENCTBMA Ha nepepaboTky GeperoB BOJHOBOW AeATENbHOCTM U BAO/bOeperoBbix TeyeHWn. Ona
obecneyeHUs NPOEKTUPOBaHUA OeperosawMTHbIX MEPONPUATUI U COOPYKEHWI Ha KapTe cneayet
0TODpParKaTb HE TONbKO BE/IMYMHY BO3MOXKHOM NepepaboTku, HO U TUNbl NepepaboTkn beperos.

6.2.12. B TexHM4yeckom oT4yeTe AONOAHUTENbHO K N. 6.4 CHuM 11-02-96 v n. 5.14 CM 11-105-97
(4actb 1) HeobxoouMO NPUBOAUTL MpPOrHo3Upyemble Aedopmauum 6eperoBoit 30HbI BO BPEMEHU U
MPOCTPAHCTBE, BK/OYAA WX TUM, BEAUUYUHY JIMHEMHOro nepemelleHMa O6poBKM bepera, obbembl
pa3MbIBAaEMOTO UM aKKYMY/IMPyeMoro maTepuana, UsmeHeHus npodpunsa 6eperoBoro cknoHa. MNporHos
OO/KEH COMPOBOMAATLCA OLLEHKOM Pas/IMYHbIX HEeraTUMBHbIX 3KOJOMMYECKMX MOCNeacTBuMi, K uucay
KOTOPbIX OTHOCATCA rMbenb fecos, NoaTonaeHne, 3abonaunBaHne U Ap., a TaKXKe PEKOMeHAALUAMU O
nposeaeHUn 6eperosaMTHbIX MePONPUATUIA.

Ha KapTe nepedopmnpoBaHuns 6eperos 1 AOMNONHAIOLWMX €€ pa3pesax A0/KHbl ObiTb OTOOParKeHbI:



reomopdosiornyeckan xapakTepuctmka NpUbpeKHoM 30HbI C BblaeneHnem Tunos n dopm penbeda
C UX BO3PACTHOM M reHeTUYeCKoM MHAEeKcaumen;

NaHawadTHan XapaKTepucTMKa NpUBPeEXKHOM 30HbI C BblaeneHWem TUMNOB U BUAOB MPUPOAHbIX
(neca, 6onoTa) u KyNbTYPHbIX NaHaWwadToB (NONA, OropoAbl, cagbl U Ap.);

YCNIOBUA  3a/leraHnsa  YeTBEPTUYHbLIX OTNOXEHWIM C  BblAENEHUEM NUTONOrO-TeHEeTUYECKUX
KOMM/IEKCOB 1 BUAOB NOpos;

CTPOEHME W YCNOBUA 3a/1€raHUSA TOLL A04YETBEPTUYHBIX OT/IOKEHMUIA, EC/TIM OHN OKa3blBAlOTCA B 30HE
nepepaboTKu, ¢ BblaeNEHNEM NAUTONOrO-CTPATUIPAadMUECKNX KOMIMIEKCOB M TUNOB NOPOL (B TOM YMcne B
npegenax akeatopuu, Ha 5 - 10 m HUXKe ypesa BoAbl B BOLOXPaHUAMLLE);

NosIoXKeHWe B NPOCTPAHCTBE Pa3pbiBHbIX HAPYLLIEHWI C YKa3aHMEM UX PAHIoB, TUMOB M NapamMeTpoB.
Ocoboe BHMMaHMe J0MKHO BbITb yaeneHo 30Ham apobaeHuns;

nosioXKeHue B paspese U rybuHa 3aneraHMa NepBoro OT NOBEPXHOCTU, @ B HEKOTOPbIX CyYasax M
6onee rnyboKnx BOAOHOCHbIX FTOPU3OHTOB, BbIXOAbl NOA3EMHbIX BOA, Ha NOBEPXHOCTb;

NPOABAEHUA Pa3/INYHbIX FEONOTMYECKUX NPOLLECCOB (0N0A3HU, 06Banbl, KapcT, cyddosmna 1 T.Nn.), ux
TUN, CTaANA Pa3BUTUA, CTEMEHb aKTUBHOCTU U Ap.

Heobxoaumble pacyeTHble TMAPONOTMYECcKMEe XapaKTepUCTUKM cnedyeT onpenensTb B COCTaBe
WH>KEHEPHO-TMAPOMETEOPO/IONMYECKUX U3bICKaHUI B cooTBeTcTBMM ¢ CM 11-103-97.

6.3. HXXeHepHO-reoNornyeckne UsbiCKaHua
ANA pa3paboTKM NpeanpPoeKTHON AOKYMEHTaLUN

6.3.1. TlpM WHKEHEPHO-Te0/NIOTMYECKMX  WU3bICKAHMAX ANA  pPa3paboTKM  npesnpoeKTHOM
OOKYMeHTauumn B paioHax pa3BUTUS MPOLLECCOB NepepaboTkn beperoB HEOOXOAMMO AOMOAHUTENbHO
yCTaHaB/AMBaTb:

OCHOBHble PEermoHasbHO-Fe0/IOFMYECKME U  30HAJIbHO-KAMMATUYECKMe aKTopbl UM yCNoBuMA
pa3BuTUA NpoLeccoB nepepaboTkn beperos ncciesyemoro permoHa;

OCHOBHble 6eperopopmupytoLLme NPOLLECCHl Ha TEPPUTOPUN NPOEKTUPYEMOTO CTPOUTENLCTBA U Ha
npuaeratollem nobepexoe;

OLEeHKY MHTEHCMBHOCTU NepepaboTkm Geperos Npwm CyLLECTBYIOLLMX YCAOBUAX, a TaKKe B npoLecce
NAAHUPYEMOTO CTPOUTE/NIbCTBA M SKCMIyaTauun obbekTa;

3¢ PEKTUBHOCTb PEaIN30BAHHbBIX MEPOMNPUATUIN MHKEHEPHOM 3aLUMTbl HA Y4ACTKE U3bICKaHMI U Ha
yyacTKax-aHanorax;

npegBapuTesibHble pPeKOMeHZAUMU AA MAAHUMPOBAHUA MEPONPUATUA WHMKEHEPHOW 3aLLUTDI
beperos.

6.3.2. Tlpn UVHKEHEepPHO-TeONIOTMYECKMX W3bICKAHUAX AAa pa3paboTkM npennpoeKTHOM
OOKYMEHTALMN OCHOBHbIMU MeTOoAaMM NoayvyeHns nHbopmaumm asastotca cbop, obpaboTka n aHanus
MaTepuranoB U3bICKaHWIM NPOLL/bIX JIET MO nepepaboTke beperos, oueHKe 3hGEKTUBHOCTU MEPONPUATUIA
WHXXEHEPHOW 3aLMTbI, @ TaKKe AewndpupoBaHme asapo- N KOCMOMATEPMAOB.

Cbop UM o06paboTKa maTepuwanoB BKAOYaeT aHanuM3 wn obobuieHne KapTorpaduyeckmx,
NIUTepaTypHbIX M GOHAOBbLIX MATEPMANOB MO PalioHy paboT, B TOM 4YMC/ie NO paHee BbINOJHEHHbIM
nccneaoBaHMAM B COOTBETCTBMM C M. 6.2.2, U3yYeHUe MaTepuasoB MO BOAOXPAaHUAULLAM-aHAN0ram, No
KOTOPbIM MMEIOTCA CBeAeHMA O nepepaboTke OeperoB, a Takke AewndpupoBaHMe MaTepuanos
KOCMMUYECKMX 1 a3p0dOTOCHEMOK B COOTBETCTBUM € . 6.2.3.

6.3.3. Mpn He[oCTaTOMHOCTM MMEILWNXCA MaTepuanos ANA pPaspaboTKM npesnpoeKTHOM
OOKYMEHTaumK cneayeT BbINONHATb UHKEHEPHO-TE0N0MMYECKYI0 CbEMKY C AETabHOCTbIO B COOTBETCTBUM
cTabn. 6.1,

Tabanua 6.1

CTamum NPOEeKTUPOBAHUSA MacmTabd VIHXEHEePHO-T'e0JIOTMYECKOM
M 3alauy MHXEHEPHO-— CBEMKU
TeOJIOTUYECKHUX M3BICKaHUN

Beperosaa 30Ha [lpurerawpmee K
(rmojioca) OeperoBOM 30HE




nobepexse
(BBEPX
IO CKJIOHY)

[lpennpoexKkTHada

IOOKYMEHTAaLM : 1:100000 -11:200000 128
KOMIIJIEKCHAas OlleHKa 1:200000 MeJibye
MCIIOJIb30BaHUSA

TeppPUTOPMI,

IIPVMHATHE TNPUMHLIMIIMAJIbHBEIX
peleHny 10 pasMelleHM o

OOBEKTOB CTPOUTENILCTBA,
OCHOB T'€HEPAaJIbHHX CXEeM

VHXEHEPHOM 3aUMTH oT

OT'1l; 1:25000 - 1:5000011:50000 -
1:100000

O0OOCHOBaHMUE pa3paboTKu

cxeM

SHEePIeTUUYEeCKOTO

VCIIOJIb30Ba— 1:10000 - 1:25000

HUSA pexk 178 cxeM 1:25000 -

MCIIOJIL30Ba— 1:50000

HMS BOIHEX PEeCypCOB;

noJiydyeHue uHbOopMauuu,

HeOoOXOOUMOM oJis

paszspaboTku

O0OOCHOBAHUNM MHBECTULIUM

[IpoeKT: noynyuyexnue| 1:2000 - 1:5000 [1:5000 - 1:10000

uHbopPMa -

Lumu, HeOoDXOoOmMMOM oJjs

IpoeK-—

TUPOBAHMUSA COOPYXEHUN B

Beperoron 30HEe n

MEepPOonpusa—

TUM MHXEHEPHOM 3allMTh

MH)KeHepHO-reoNorMyeckyto CbemKy [OMYCKaeTcsa BbINOJHATL B CMEMHbIX MacwTtabax npu
060CHOBaHWMM B MNPOrPaMMe W3bICKaHUM: yBeNMYMBATb MacwTab CbeMKW NpU M3bICKAHMAX MOL
OTBETCTBEHHbIE 06BEKTBI B C/IOKHbIX YCA0BUAX (B NPEeAropHON U FOPHOM MECTHOCTM U T.N.) U yMEHbLIATb
MaclwTab cbeMKM B MPOCTbIX YCAOBUAX NOA, IMHENHbBIE COOPYKEHUA, MENMOPALLUIO 3EMEND U T.M.

6.3.4. TpaHULbl MHXEHEPHO-TEOIOrMYECKON CbEMKMN HEODXOAMMO ONpeaensaTo B 3aBUCUMOCTM OT
3a/ia4u, NOCTaBAEHHOW B TEXHUYECKOM 3343aHMM 3aKa3uMKa.

MpW N3bICKAHUAX 417 OLLEHKWN BANAHUA NPOEKTUPYEMOrO UK CYLLECTBYIOLLErO BOAOXPAaHUANLA Ha
WHXXEHEePHO-X03ANCTBEHHOE OCBOEHWE TEPPUTOPUM M3ydYeHUEe WU NpPOrHo3 nepepaboTkn beperos u
pa3BUTMA CONYTCTBYHOLLMX NPOLLECCOB CNeAyeT BbINOAHATL NO NepUMeETPY Bcelt 6eperoBoi 30Hbl.

Mpwn M3bICKaHUAX C LLesbio BbIOOpa y4acTKa A4 pasmeLLeHNA KOHKPETHOro 06beKTa namM 06beKkToB
(MpOMBILWNEHHOrO KOMM/IEKCA, HAaCe/IEHHOTrO NyHKTa, YKeNe3Holh MAM aBToMobWIbHOW poporn u gp.)
WHXXEHEePHO-Te0I0rMYECKYH CbeMKY C/ieAyeT BbINOHATb Ha NOLWaAKe NAAHUPYEMOTO CTPOUTENBCTBA U
npunerarowero nobepexkbsa B npeaenax 30Hbl BO3MOXKHbIX gedopmMaunii B rpaHmuax 2 - 10 Km BAob
6epera B 06e CTOPOHbI OT N3y4aeMoii NAOLAAKN.

B npougecce MHKEHEPHO-Treo1I0rMYeCcKol CbeMKU AOKHbI peLlaTbCca Cneaytolme 3a4a4m:

OLEHKa MacwTaboB, WHTEHCMBHOCTM W CTEMEHM OMnacHoCcTM nepepaboTkm bOeperos wm
COMYTCTBYIOLMX NPOLLECCOB A1 CYLLECTBYOWMX OOBEKTOB U NAAHUPYEMOTO CTPOUTENLCTBA;

COCTaB/IEHWE NPOrHO3a PAa3BUTUA NPOLLECCOB NepepaboTKM beperos Ha NPeayCMOTPEHHbIN CPOK;

obecneyeHne AaHHbIMW O/15 pPeLeHMsA BONPOCa 0 HEOBXOAMMOCTM NPUMEHEHNA Bepero3alMTHbIX
COOpPYXKEHUN N MEPONPUATUN;

nosiydeHMe MaTepuanos, HeobXoauMMbIX AN TEXHWUKO-IKOHOMMYECKOrOo  COMOCTaB/eHUsA



BO3MOXHbIX MPOEKTHbIX PeLleHWNA.

6.3.5. Mpun MapLpyTHbIX HABNOAEHUAX Ha CYLLECTBYIOLWMX BOogOeMax caeayeT obcnenosats bepera
C BblABNIEHWEM MECT aKTUBHOMO pa3mMblBa, Pa3pyLUEHUA U YCTaHOBAEHMEM UX MpuyunH. CneayeT Takxke
OCylLecTBAATL 06CnefoBaHMe  cywecTBylOWmMX 6Gepero3awMTHbIX COOPYKEHUN C  OLEHKOW WX
3G PEKTUBHOCTM M TEXHMYECKOFO COCTOAHUA B COOTBETCTBUM C M. 6.2.9.

B npouecce obcnenoBaHua BbIABAAIOTCA YYaCTKW, TAE COOPYXKEHUA NOABEPrIMCb HAaMbONbLIMM
pa3pyLweHnAM NN NOBPEKAEHUAM, @ TAKXKe YCTaHaBANBAOTCA UX MPUYUHDI.

6.3.6. Mpn 060CHOBaHUKN B NPOrpaMmme M3bICKAHWI BbIMONHAIOTCA NPOXOAKA FOPHbIX BbIPaboTOK U
reopmsnyeckne nccnenoBaHnsa B COOTBETCTBUM C M. 6.2.5 n 6.2.6. lTeodusnyeckune npoduan, Toukm B33,
wypdbl M CKBaXKMHbI cneayeT pasmewlatb Ha HebonbWOM uucae CTBOPOB, PACNOIOMKEHHbIX
nepneHAnKYNAPHO K 6eperoBoi IMHUM BOAOXPaHWAULWA B Hanmbonee CNOXHbIX yvyacTKax Geperosoit
30Hbl. Yncno m rnybuHa BbipaboToK onpeaenATca penbedom, CAOKHOCTbIO UM M3MEHYMBOCTbIO
NHXEHEePHO-reo1I0rMYecKmx yCaoBum.

6.3.7. MporHo3 nepepaboTkn GeperoB Ha CTaauuM pa3paboTKM NpPennpPOEeKTHON AOKYMEHTaLUK
Jo/mKeH 06a3MpoBaTbCA Ha  CyLLECTBYIOWEM OMbiTe € NpuBAEYEHMEM OOBEKTOB-aHa/NoroB MU
NCNo/sb30BaHMM MaTepmanos U3bICKaHUM NPOLWbIX NeT.

Mpu nporHo3e nepepaboTkM beperoB Mcno/b3yloTcA AaHHble HabaaeHwuit 3a HeperoBbimu
npoueccaMm Ha obcnegyeMom  BOLOXPaHWUAMLLE, OMNpoca MEeCTHOrO HacefneHua, pesy/bTaTbl
aewndpmposanua AC n KC, BbINoNHEHHbIX paHee, U NMOBTOPHbIX 3a/1eTOB, aHA/IM3UPYIOTCA pe3ybTaThbl
UMerLLMXCA  Tonorpaduyeckux Cbemok obcneayemoro BOAOXPaHMAMILA M MPOU3BOSUTCA  UX
ConocTaBaeHMe C cyllecTBytowen 6eperoBot NMHUEN.

6.3.8. TlpM  WHKEHEPHO-TeO/NIOTMYECKMX  W3bICKAHMAX ANA  pa3paboTKM  npesnpoeKTHOM
OOKYMEHTauMmn B HeobXoAMMbIX CAy4asx MpuM COOTBETCTBYHOWEM OOOCHOBAHUM B mporpamme pabot
cnefyeT OpraHM30BbIBaTb CTaLMOHApHble HabaoaeHUA 3a nepepaboTKol Gepera U CONYTCTBYHOLLMX
npou,eccos.

6.3.9. B TexHWuYecKkom oTyeTe (3aKNOYEHWUWN) cnefyeT NPUBOAUTb AaHHblE, YCTAaHOB/JEHHblE B
COOTBEeTCTBMM € TpeboBaHUAMM N. 6.3.1.

6.4. NHXXeHepHO-reonornyeckme n3biCKaHuA
ANA pa3paboTKM NpoeKTa

6.4.1. UH}KeHepHO-reo/IoTMYeckMe WU3bICKaHUA AN Pa3paboTKM MpoeKTa B paloHax pasBUTUSA
npoueccos nepepaboTkn beperos cnenyer NPOBOAUTL C LENbH YTOYHEHMA AAHHbIX O re0/0MMYECKOM
cTpoeHun 6Geperos, dopmax U WMHTEHCUMBHOCTU NPOABMEHUS TE€O0JIOTMYECKUX npoueccoB, ¢GU3NKO-
MeXaHMYEeCKUX CBOWCTBaX FPYHTOB B npeaenax 6eperoBoit 30Hbl (Ha cylwle U B NOABOAHbLIX 4YacTaAx)
BoA0ema. BusyanbHble HabAOAEHMA A0MNOHAKOTCA NPOXOAKON FrOPHbIX BbIPabOTOK (pacumcTKu, Wwypdsi,
CKBaKMHbI) B COOTBETCTBMMU C M. 6.2.5.

Mpu MHXKEHEPHO-TE0NOrMYECKMX N3bICKAHMAX HEODXOANMMO A0MNONHUTENBHO YCTAaHAB/NBATD:

PErmoHaNbHO-TeoNorMYEeCcKNe U 30HaANbHO-KIMMATMYECKMe ¢aKTopbl W yCA0BMA  Pa3BUTMA
npotieccos nepepaboTkn beperos UccaeLyeMoro permMoHa;

OCHOBHble  beperodpopmupytowme  npoueccbl Ha  BblIbpaHHbIX  MaoWagKax  (Tpaccax)
NPOEKTUPYEMOTO CTPOUTE/IbCTBA M Ha NPUIEratoLLem nobepekbe;

KOJIMYECTBEHHYIO XapaKTePUCTMKY paKTopoB nepepaboTku 6eperos;

nporHo3 nepepaboTkn 6eperos (B NPOCTPaHCTBE M BO BPEMEHM) NPU CYLLECTBYIOLLUX YCAOBUAX, A
TaKe TMPOrHO3HYK OLEHKY COCTOAHWA 6eperoB B Npouecce CTPOUTENbCTBA W 3KCMIyaTauuu
NPOEKTUPYEMOTrO 0ObEKTA;

peKoMeHAaLMU ANA NPUHATUA NPOEKTHBIX PELLEHMI NO UHXEHEPHON 3awuTe Geperos;

3¢ PEKTUBHOCTb PEAIN30BAHHbIX MEPOMNPUATUIN MHKEHEPHOM 3aLUMTbl HA Y4ACTKE U3bICKAaHMI U Ha
y4YacTKax-aHanorax.

6.4.2. UHKeHepHO-reo/IoTMYeCcKMe WU3bICKaHUA AN Pa3paboTKM NpoeKTa B paloHax pasBUTUSA
npoueccos nepepaboTkn 6eperos creayer NPoOBOAUTb C AETa/NbHOCTbIO (B MacwTabax) UHMKeHepHOo-
reo/IorM4yeckon CbemMKu B COOTBETCTBMM € Taba. 6.1.

CbeMKa [0NKHA OXBATbIBATb MJIOWAAKY CTPOUTENLCTBA W MPUMbIKAIOWME K HEN NPUOpeKHble
TEepPpPUTOPUN B 30HE BO3AENCTBMA Ha HUX BOAHOrO OOBEKTAa M COOPYMKEHWUIM MHXKEHEePHOW 3aluTbl, B



rpaHunuax 1 - 2 Km Baonb 6eperos B 06e CTOPOHbI OT NIOWAAKM MPOEKTUPYEMOIO CTPOUTE/IbCTBA.

CoctaB M o6bembl paboT ycTaHABAMBAKOTCA B NPOrpaMme WM3bICKaHWUIA B 3aBMCMMOCTM OT BMAa
CTPOMTENbCTBA M HameyaemMblx 6eperosawuTHbix mMeponpuatuii (HabepexkHasa ¢ BOJIHOOTOOWMHOW
CTEHKOM, KaMeHHan HabpocKa, OTKOCHOE COOPYKEHWE, NECOMENMOPALLUA U Ap.).

6.4.3. B coOTBETCTBUMU C 33faHMEM B HEOOXOAMMbBIX CAy4aax caefyeT BbINOJHWUTL AeTasibHOe
obcnefoBaHMe CyLLeCTBYOLWMX Bepero3awnTHbIX COOPYKeHMI. B 3aaavy ob6cnenoBaHUi BXoaAT:

BbIABIEHNWE pPA3MEpPOB M XxapakTepa o6Wux (HepaBHOMEpPHblE OCaAKM, KpPeHbl, MNepeKochl,
nepemeLLeHuns B NaHe) U MeCTHbIX (TpewwmHbl 1 apyrue aedekTbl) gedopmaLmii COOPYKEHWIA;

yCTaHOBAEHWE NPUYUH AedopmaLLMii, KOTopble MOFYT BbITb CBA3aHbI CO CBOMCTBAMM FPYHTOB UK C
nposABAEHMEM PaA3/INYHbIX FE0NOTMYECKUX NpoLLeccoB (onon3HeBble cMmelleHua, cyddo3mnsa, ynaoTHeHme
WKW PasKUMKEHME MECKOB UKW TUKCOTPOMHOE pPasynpoYyHEHUE FIMHUCTbIX TPYHTOB NpU AMHAMUYECKUX
BO34,EUCTBUAX U Ap.);

COCTaB/IeHMEe peKoMeHZaumi gns  paspaboTKM  MeponpuATUM N0 YCTPAHEHUIO MPUYMH
Habnoaaowmxes gaepopmaumii, €Cam OHU MOTYT NOMELLIATb HOPMasibHOM paboTe COopYKEHUA.

Ob6cnegoBaHMe rpyHTOB OCHOBaHWI AedOPMMUPOBAHHbBIX HA3EMHbIX COOPYMKEHWUI OCYLLECTBASETCA
nyTem MpPoXoaku wWwypdoB WAM HEryOOKUX CKBAXKMH, M3 KOTOPbIX OTOMpatoTca obpasubl Aas
NnabopaTopHbIX UccnegoBaHmin. Ecnam npuunHon gebopmaumm 6E€TOHHbIX U METANINYECKUX KOHCTPYKLNIMA
AB/IAETCA HEA0CTAaTOMHAA UX 3allMTa OT KOPPO3MOHHOIO BO3AENCTBUA TPYHTOB, arPeCcCUBHbIX MPYHTOBbIX
BOA, M B/yKAAIOWMX TOKOB, OCYLLECTBAAIOTCA AONOJHUTENbHBIE UCC/eL0BAHUA KOPPO3UMHbBIX CBOWCTB
rPYHTOB U MOA3EMHbIX BOZA M BbINOJHAOTCA HEOOXOAMMbIE 3/1IEKTPOMETPUYECKUE USMEPEHUA.

Ocoboe BHMMaHKWE NMpu 06CNef0BaHUM CeayeT yaenaTb MeCcTaM CONpPsXKeHUna BeperosawmMTHbIX
COOpPYKEHWUI C He3aKpenaeHHOM YacTbio 6epera, NOABEPKEHHOTO PaspyLUEHUAM.

6.4.4. MNporHo3 nepepaboTkM Geperos NOANENKUT YTOYHEHUIO C UCMONb30BAHMEM pPE3Y/bTATOB
HabAo4eHUI, BbINONHEHHbIX HA NpeAblayllem 3Tane M3blCKaHWW. Ecam B nepuog, M3biCKaHWN Gbinu
BbIMNOJIHEHbI A3P0- UM KOCMUYECKUE CbEMKM, PEKOMEHAYeTCs Noay4nTb HoBble AC 1 KC 1 ocywwectsuTb
KOHTPO/NIbHOE AewndpupoBaHMe C LEAbl0 KOPPEKTUPOBKM WM YTOUYHEHUA pPaHee COCTaBAEHHbIX
WHXXEeHEePHO-reoNorMYecknx maTepunanos.

6.5. NHXeHepHO-reonormyeckme n3biCKaHuA
AnA pa3paboTku paboyeint AOKYMeHTaLMm

6.5.1. Mpwn n3bicKaHMAX ANs pa3paboTkM paboyelt AOKYMEHTaUMUN cnedyeT YTOUYHATb U OTParkaTb B
TEXHUYECKOM OTYyeTe MOJIyYeHHble paHee [AaHHble, BK/AKYAA KOJMYECTBEHHYIO OLLEHKY MapameTpoB
npouecca nepepaboTkn 6eperos, HEO6XOAMMbIX A8 MPUHATMUA OKOHYATE/IbHbIX MPOEKTHbIX PeLleHn No
WMHXKEHEPHOM 3almTe N pacyeTam OCHOBAHMN COOPYKEHUN.

6.5.2. CoctaB M coaepX¥aHne TexXHUYECKoro oTdyeTa (3aKNoUYeHUs) O pesysibTaTax UHXKeHepHOo-
reo/IorMYeCcKMX W3bICKaHMAX AnA pas3paboTkm pabouyelt AOKYMEHTauMM [OO0/KHbl COOTBETCTBOBATb
TpeboBaHuam nn. 6.24 - 6.26 CHuM 11-02-96 n HacToawero Cesoga npasua. Mpu aTom noanexar
AeTanusaumm 1 yTOYHEeHUIo caeaytolime Bonpochl:

OL,eHKa TOYHOCTU NPOrHO3a BENUYMHbI NepepaboTkun beperos (M) 3a onpeseneHHbIN NPOMEKYTOK
BpemeHu;

OLeHKa TOYHOCTM NPorHo3a ¢opmMmmnpoBaHma beperosoi oTMenu;

HEeobX04AMMOCTb PEMOHTA UAN BOCCTAHOB/IEHUA CYLLECTBYHOLLMX BEPEro3allUTHbIX COOPYKEHNN;

YTOUHEHWE PU3NKO-MEXAHUYECKMX CBOMCTB FPYHTOB, KOTOpble ByAyT ABAATbCA OCHOBaHMEM BHOBb
NPOEKTUPYEMBIX COOPYKEHUI;

OLEeHKA OMacHOCTM aKTUBM3AUMW APYrMx ONacHbIX npoueccoB (ononsHewn, ocbineid, obsanos,
cyddo3nm, npocagoK) Npu 3anoJAHEHUN BOSOXPAHMAMULLA U T.N.

6.6. NHXKeHepHO-reonornyeckme n3biCKaHuA
B Mepuog, CTpouTenbCTBa
W 3KCMJlyaTauum 34aHNM U COOPYIKEHNM

6.6.1. B nepuoa CTpoUTEIbCTBA BOAOXPAaHUAUL Ha BbIOPaHHbIX OMOPHbIX y4ACTKax peKomeHayeTcs
OpraHn3oBbIBaTb HAbOAOAEHMA 33 MNOBEAEHMEM CK/JOHOB [0 HANOAHEHMA BOAOXPAHMAMLIA U



OCYLLECTBNATL NOATOTOBKY K NPOBEAEHMIO HabAOAEHWIA NOCAEe HAaNO/IHEHMA BOAOXPaHUAUWA. Mpu 3ToM
cnefyeT yCTaHaB/AMBaTb penepbl M Nbe3OMETPbl A8 HabAlo4eHMA 33 MNOABMMKAMM CKAOHOB U
KonebaHMAMW YpPOBHA MOA3EMHbIX BOZA, MOATOTABAMBATL YYaCTKM M CTBOPbl ANA HabnogeHus 3a
BO3MOXHOIN B Oyaylwem nepepaboTkoi GeperoB M MAPONOTMYECKMM PEXMMOM BOLOXPAHWMIMLLA
(BONIHEHWEM, CKOPOCTAMM TEYEHMA, NEPEHOCOM HAHOCOB U Ap.).

6.6.2. B nepuoa 3KCNAyaTauuM BOAOXPAHWAMLWA Ha OMNOPHbIX Y4acTKax peKomeHayeTca
NpPoM3BOANTb CTALMOHaPHbIe HabaloaeHMA 33 NepepaboTKon beperos ¢ Le/bio:

CBOEBPEMEHHOIO  MpeaynpeXXAeHUAa  3auMHTepecoBaHHbIX OpraHW3auuii O  BO3MOMKHOCTU
paspyLleHna PacnoNOXKeEHHbIX Ha beperax 06bEKTOB;

YTOYUHEHWMA COCTaB/IEHHbIX paHee MNPOrHO30B Ha OCHOBE M3y4yeHWs MeXaHu3Ma nepepaboTku
6eperos B Pa3/INYHbIX FEOI0TUYECKUX U TUAPOOTMYECKUX YCNOBUAX;

KOHTPONA 3pdEeKTUBHOCTU BeperoyKpenuTesibHbIX COOPYHKEHUNA U U3YYEeHUA UX BO3AEWNCTBMA Ha
WHXXEHepHO-reo/1I0rMyecKme ycioBma y4acTKka.

B cocTtaBe cTauMOHApPHbIX HabsaeHU npu 0OBOCHOBAHMW B MPOrpamMme W3bICKAHMW U MO
TEXHMYECKOMY 334aHMI0 3aKas3uMKa pPeKoMeHAyeTcs MpoBOAMTb 4Yepe3 Kawaple 3 - 4 roga
aspodoTocbemMKY beperoBoit Nosocbl B HEOOXO0AMMOM MacliTabe, a Tak¥Ke OCYLEeCTBAATb eXKerogHbli
OCMOTP BOZOXPAHWUIMLLA 18 HaboL4eHNA 32 COCTOSIHMEM ero beperos.

7. UH}KEHEPHO-TEO/TIOTMYECKUE U3bICKAHUS
B PAMOHAX PA3BUTUA CEJIEN

7.1. O6bwme nosnoKeHus

7.1.1. Nop cenamu cnepyeT MNOHMMaTb BHE3aNHO BO3HWKAOLWME  KPATKOBPEMEHHbIEe
paspylwuTenbHble TOpPHble TrpA3eKaMeHHble NOTOKM (CKopocTb TeyeHus Ao 10 m/c), HacblleHHble
obnomouyHbIM maTepuanom (o 50 - 70% obuiero obbema), obpasyowmecs B pyciax ropHbIX pek u
BPEMEHHbIX BOAOTOKOB BO BPEMA AJINTE/IbHLIX AOXAEN U NUBHEWN, NPU UHTEHCMBHOM TAAHWUWU CHEra U
Nba, a TaKXKe NpU NPopbIBE NAOTUH, ECTECTBEHHbIX M UCKYCCTBEHHbIX 3anpys4 B AOAMHAX, r4e UMerTCcA
3anacol pbixa0ro 06,10MoOYHOro MaTepmana.

7.1.2. AnsA BO3HMKHOBEHUA ceelt HeobXoAMMO CoOYEeTaHME CAeayIOLNX YCIOBUNIA:

FTOPHbIN UAN XONMUCTbIN penibed € KPyTbiMM, MPEUMYLLECTBEHHO OOHAXKEHHbIMU CKJAOHAMMK U
3HaunUTeNbHbIMK (He MeHee 0,1) yKNOHaMM pycen NOCTOAHHbIX U Ta/IbBErOB BPEMEHHbIX BOAOTOKOB;

HaNN4yMe 3HAUYUTE/IbHBIX HAKOMJIEHUI PbIXIOro UAM cnabocBA3aHHOIO 06/J10MOYHOrO M MecyaHo-
rMIMHUCTOrO MaTepuana Ha CKIOHaxX 4O/IMH U B pyc/aax BOAOTOKOB;

WHTEHCUBHbIN CTOK, 0OYC/NIOBNEHHbIN BbINaAeHMEM 3HAUYUTE/IbHOTO KONMYECTBa OCaAKOB, B TOM
yucne JIMBHEBOTO XapaKTepa, pexke - OYypHOro CHEroTasHWs, MAM MPOPbLIBOM €CTECTBEHHbIX U
MCKYCCTBEHHbIX 3anpya.

7.1.3. MpK U3bICKAHMAX B paiOHax PasBUTUA ceneil caedyeT BblAeNATb Caeaytowme YeTblpe TMNa
0YaroB WX 3apOXKAEeHUA:

o4yaru, cBsA3aHHble CO CKOMJEHMEM pPbIXJ0r0 MaTepuana (onon3HeBoro, 06BasbHO-OCLIMHOIO,
OENOBNANIbHOTO TeHe3nca) B HUMHMX YacTAX CK/AOHOB, B pycne M Ha AHe AoAuHbl. [pu 3Tom
dbopmnpoBaHme ceneit CBA3aHO C MUHTEHCUBHbBIMM OCaZKaMM N CHEFOTasHUEM;

oyarn, CcBfi3aHHble C MNPOPbLIBOM NOAMNPYA (3aBanoB) HA TroOpHbIX pekax (obpasoBaHHbIX
OTNOXEHUAMM ApPeBHUX 0O6BaNOB, ONOA3HEN, CeNEBbIX MOTOKOB), @ TaKXKe C NPOPbIBOM MMAPOTEXHUYECKUX
coopyKeHuit. Mpu 3Tom GoOpMUPOBAHME KATACTPODUUECKUX SABAEHUI MOMKET He 3aBUCETb OT
aTMOChePHbIX 0CaZKOB M ObITb CBA3AHO C Pa3MbiBOM MEPEMbIYKM HAKOMMUBLLENCA BOAOW, NepesMBom
yepes 3anpyay, NonATHoM aposunen unm cypdosnen;

oyaru, CBA3aHHbIe C MHTEHCUBHbIM TafgHMEM COBPEMEHHbIX NeAHWMKOB W CHera, NpopbiBOM
NefHNKOBbIX 03ep M PAa3MbIBOM MOPEHHbIX, GAIOBUOIAALMANBHBIX, 3/0BMANBbHO-AEN0BUANBHBIX W
APYrMX TUMOB OTNIOXKEHUN (rNsiLnaNbHble Cenn);

o4yaru, cBA3aHHble C BY/IKAHWUYECKOM AeATENIbHOCTbIO N 3eMAETPACEHUAMM.

7.1.4. CeneBblM cnegyeT cuutatb BOAOCOOPHbIVN 6accelH, B npegenax KoOTOPOro paHee
Hab/1104a10Cb NPOXOXKAEHME CENEeBbIX MOTOKOB U COXpaHatoTca ycnosua (n. 7.1.2), Heobxoanmbie Ans Ux
dopmMunpoBaHUA B AanbHeENLEM.



Mpun nccnegoBaHnn cenesbix 6acceinHOB HEOHXOAMMO BblAENATD:

30HY ¢dopmMmMnpoBaHMA (NUTaHUA) cenel - BePXHIOW 4YacTb bacceliHa, B npegenax KOTOPOi
NPONCXOAMUT HAaKOMJIEHWE PbIX/IOF0 06/I0MOYHOrO M NEecYaHo-IMHUCTOro MaTepuana u popmmnpoBaHue
cenen;

TPAH3UTHYIO 30HY - CpeAHIoK YacTb BaccenHa, rae NPoMCXoamnT ABUMKEHME CENEBONO NOTOKA U ero
Nono/siHeHWe TBEPAbIM MAaTEPUAJIOM;

30HY HaKonJsieHua (pasrpysku) - HUMKHIOK YacTb bacceliHa, B KOTOPOM MpoucxoamT 3aTyxaHue
cenesbiX NOTOKOB U OT/IOXKEHWE TPAHCNOPTMPYEMOTO MaTepuasia B BUAE KOHYCOB BbIHOCA.

7.1.5. Tlo CTpyKType W pexummy ceneBble NOTOKM caepyeT MNoApasfenATb Ha CBA3Hble, UAK
CTPYKTYPHbIE, U HECBA3HbIE, UK TYPOYNEHTHbIE.

K cBA3HbIM OTHOCATCA CeNeBble MOTOKW, KOTOPbIE 3aPOXKAATCA NPU NepPBOHaYa/IbHOM ONOA3HEBOM
XapaKtepe caBukeHus Teepaoi ¢asbl 6e3 HapyweHus Uan co cnabbim HapyleHWemM CTPYKTYpbl M B
npouecce ABUMKEHMUA KOTOPbIX MPOUCXOAWUT FPaBUTALMOHHOE MepemMelleHne BCeil ceneBol Macchl,
obnagatolen 601bLION Pa3pyLUNTE/IBHOM CUTON.

K HecBsi3HbIM OTHOCATCA MOTOKKU, KOTOPbIE 3apOrKAAI0TCA NP IPO3MOHHOM NepemMeLLeHNN PbIXI0ro
06/10MOYHOro MaTepuana BoA4OM BO B3BELIEHHOM UMW BJIEKOMOM COCTOAHUM U ABUNKYTCA, NOAYMHAACH
06UMM 3aKOHaM rMApPoAMHaMUKK (KaK NpaBuno, B TYypbyNeHTHOM pexume).

7.1.6. [Ana o00OOCHOBaHMA MPOEKTUPOBAHUA 34aHUN U COOPYKEHUM, a TaKKe 3alMUTHbIX
MeponpuaTUin no 6opbbe c cenamm Npu U3bICKAHUAX B CeNeOoNacHbIX paioHax HeobxoAnMMo nonyvyeHue
cnefyrowmx OCHOBHbIX XapaKTEPUCTUK CefieBbIX MOTOKOB:

CKOPOCTb ABUXKEHUSR;

NAOTHOCTb;

pacxoa Uan ygapHas cuia NoToka;

06BbEMHAnA KOHLEHTpaLumMaA TBepPAO0M COCTaBNAOLWEN B CE/IEBON MACCE;

XapaKTep ABUKEHUSA;

r'MApaBAMYECKUI paanyc NOTOKa;

Bpems goberaHuns g0 3a4aHHOro CTBOpa.

MepeyncneHHble NoKasaTean MmoryT ObiTb NOyYeHbl NpY cbope MaTepPUaNOB U3bICKAHWI NPOLLAbIX
NeT N AaHHbIX HAbNIOAEHMIN HA PEXKMMHBIX MOCTaxX UKW NYyTEM PacyeToB B COOTBETCTBUM C HOPMATUBHbIMM
OOKYMeHTaMu PocruapomeTa no onpeseneHnto PacyeTHbIX XapaKTePUCTUK CeNeBbIX MOTOKOB.

K onpeaensiemblm PU3NMKO-MEXAHUYECKMM XapaKTEPUCTUKAM FPYHTOB B CE/IEBbIX OYarax u ceneBbIxX
OT/IOMKEHMAX OTHOCATCA:

rPaHyNOMETPUYECKUNIA COCTaB;

NAOTHOCTb TBEPAOWN COCTABAAIOLLEN;

NOPUCTOCTb;

obbemMHan BNaXKHOCTb;

Pa3MbIiBaEMOCTb, PA3MOKAEMOCTb U UCTUPAEMOCTb 06/IOMOYHOr0 MaTepmana;

Yron BHYTPEHHEro TPeHMA B BOAOHACHILLEHHOM COCTOAHUY;

coaepaHue KpynHoob/JOoMOYHOro maTepuana B eAuvHULE obbema M Apyrne XapaKTepUCTUKMU,
HeobxoaMmble ANA NPOEKTUPOBAHMA U pacyeTa NPOTUBOCENEBbIX 3aLWMUTHbIX COOPYHKEHUN.

7.1.7. B 3aBUCMMOCTM OT BUAA MPOEKTUPYEMbIX NMPOTUBOCENEBbLIX COOPYKEHUN U MepPONpPUATUI
(cenesapeprmBatowmx, CenenponyckHbIX, cesleHanpPaBNAOLLMX, CTabuUNM3NPYIOLLNX,
cenenpeaoTBpaLLatoLLInX, OPraHN3aLMOHHO-TEXHUYECKMX) cornacHo CHuIM 2.01.15-90, CHuM 3.07.01-85,
CH 518-79 Habop HEobX0AMMbIX AOMOJIHUTE/IbHbIX NOKa3aTeNel U XapaKTepPUCTUK caeayeT onpeaensTb
B COOTBETCTBUM C TEXHUYECKMM 3a[aHMEM 3aKa3uMKa.

7.1.8. WHXKeHepHO-reonorMyeckne W3bICKaHUA B paloHax pPasBUTUS cener Ha BCex 3Tanax
HeobXxo4MMO MNPOBOAUTL B KOMMJIEKCE C MHMKEHEPHO-TMOPOMETEOPOSIOTMYECKUMMM U3bICKAHUAMW B
COOTBETCTBMM C HOPMATUBHLIMU U MHCTPYKTUBHO-METOANYECKMMM AOKYyMeHTamu PocrugpomeTta m no
COrNacoBaHMIO C TEPPUTOPUANBHOM CNYKOON MOHUTOPUHIA 3K30rEHHbIX reosIorMyeckmx npoueccos MrP
Poccuu, Beayuieit MOHUTOPUHT cesielt B JaHHOM panoHe.

7.2. CocTaB MHXEHEepPHO-Te01I0rMYECKMUX U3bICKaHWA.
JonosHuTeNbHble TeXHMYECcKMe TpeboBaHuMA



7.2.1. HacTtoawmi pasgen yCcTaHaBAMBaEeT [AOMOJHUTE/IbHbIE TeXHMYEecKMe TpeboBaHUS K
BbIMNOJIHEHMIO OTAE/bHbIX BUA0B PaboT U KOMMNIEKCHbIX UCCIeL0BaHUM, BXOAALLMX B COCTAB UHXKEHEPHO-
reo/IorMyecknx MsbickaHmin cornacHo CM 11-105-97 (yacTtb |), npu npoBeaeHUN U3bICKAHWUI B palioHax
pa3BUTUA CeNe.

7.2.2.C6op, aHann3 1 0606LLEeHME MATEPUANOB U3bICKAHWUI U UCCAEA0BAHMIA NPOLUAbLIX NET AOKHbI
6bITb HANPaB/IEHbI HA YCTAHOBIEHWE 3aKOHOMEPHOCTEN Pa3BUTUA CENEBbIX MOTOKOB B PalOHe U3bICKaHM
M Ha npuneralowen Tepputopun, B TOM YUC/IE U3YYEHWE TeosIOrMYeckux, reomopdosornyeckmx,
WHXXEHEPHO-TEONIOTUYECKUX U TUAPOMETEOPONOrMYEcKUX GaKTOPOB MX 06pa3oBaHMA, TPaH3UTA U
HaKonaeHwus.

JonxHbl 6bITb COBPaHbI M NPOAHANNU3MPOBAHbI:

[aHHble O NPUYPOYEHHOCTM OYaroB HabNOAABLUMXCA PaHEe cesieBblX MOTOKOB K onpeaeieHHbIM
rMNCOMETPUYECKMM YPOBHAM, re0/I0MMYECKUM U FeoMOPdONOrMYECKUM YCNOBUAM;

psAAbl NMOBTOPSEMOCTM MPOSIBAEHUA CeNei, a TaKKe cBefeHus o $aKTopax, npeawecTByHOLLNX
aKTMBM3aLLMKN CeneBbIX MPOLLECCOB;

CBeAeHMa O pacnpefesieHMnM U MHTEHCUMBHOCTM aTMoOChEpHbIX OCaAKoB B DacceiHe, pexxume
NMOCTOAHHbIX U BPEMEHHbIX BOAOTOKOB;

AaHHble O 3aKOHOMEPHOCTAX M3MEHEHUA TemnepaTypbl U BAAXKHOCTU MO BbICOTHbIM MOACAM U
Ce30HaM rofa, a TakKe nepmoaax TasHUA NeHUKOB;

AaHHble O MOLWHOCTM HAbNIOA4ABLUMXCA CEMEeBbIX MOTOKOB, CKOPOCTAX ABWUMKEHWS, Pacxonax,
rpaHy/1I0MeTPMYECKOM COCTaBe, MJIOTHOCTM U 06bEMAX PbIXN0ro 06/1I0MOYHOrO M NECYAHO-TIMHUCTOTO
MmaTepuana B o4arax M Ha KOHycax BbIHOCa;

CBeAEHMA O paspylleHnax U gedpopmaumax 34aHUN U COOPYKEHUM (B TOM UYMCNE COOPYKEHWUN
WHXXeHEePHOW 3aLnTbl), BbI3BAHHbIX BO3AENCTBMEM CENEBbLIX MOTOKOB.

7.2.3. [JewundpupoBaHMe a3POKOCMUYECKMX MATEpPMANoB M aspoBM3yasbHble HabawoaeHua
OOJ/IKHbI MCMONb30BATLCA A/1A BbIABAEHWA CYLLECTBYIOLWMUX U BEPOATHbIX O4YaroB 3apOoXKAeHUs cenei,
Y4YaCTKOB pPasBUTUA CKAOHOBbIX NpoueccoB (06BanbHO-OCbHIMHbLIX, ONOA3HEBbLIX M ApP.), onpeaeneHus
naouwanen Bogocbopos, CNeXeHUA 3a NegHUKAMM, 3aMNPYKEHHbIMU 03ePaMK U APYFTMMU UCTOYHUKAMM
NOCTyNAeHus B A0/INHbI BOAblI M TBEPAOIr0 MaTepmana, COCTaBAEHMA N YTOYHEHUA KApPT PacTUTENbHOCTHU C
onpeaeneHnem 3aneceHHocTM Bogocbopos M BbigeneHnem 6e3n1ecHbIX Y4acTKOB, 30H BbIBETPUBAHMA U
aposuum.

Mpn pewndpupoBaHUN PEKOMEHAYETCA WCMNO/Ab30BaTb PasiMYHbIe TWUMbl a3POKOCMMUYECKUX
MaTepmanos CPesHUX U KPYMHbIX MacwTaboBs Mo 3a71eTam PasHbIX IET U CE30HOB ro4a, XapaKTepu3yoLwmx
COoCTOsIHUE cenieBbIX baccellHOB B HaCToALLEe BPEMA U B NPeALLecTBYIOWNI nepmoga,.

JewndpoBoyHble NPU3HAKKU A0XKHbI BKAOYATb LLBETOBbLIE, TOHOBbIE U CTPYKTYPHble 0COBEHHOCTH
n3obparkeHma (paananbHO-CTPyMYaTblii PUCYHOK FMAPOCETU, HaNMuMe 3PO3UOHHbLIX 6opo3a, 6poBOK
CpblBa, 3PO3NOHHO-aBUHHbIX BPE30B, XapaKTepPHbIe TEKCTYPbl BA3KO-NAACTUYHOIO TEYEHUA TANHUCTOM
Maccbl), MO3BOJIAIOWME YCTAaHOBUTb COCTAaB WM CTPYKTYPYy MOTOKA, Ha/MuMe M XapaKTep MNOYBEHHO-
pacTUTENIbHOrO MOKPOBAa, B OTAE/NbHbIX CAY4aAX - OTHOCUTENbHbIA BO3PACT CeNeBbIX OT/NOMKEHUA U
NoBTOPAEMOCTb Nnpouecca.

JdewndprpoBaHme MOXKET A0NONHATLCA a3P0OBU3YasibHbIMU HAabAIO4EHUAMM.

Mo pesynbTatam cbopa mMaTepuanos M AewndpPUPOBAHUSA A3POKOCMUYECKMX CHUMKOB AOJIKHA
COCTaBAATbCA MpeABapUTeNbHAA CXeMATMYecKaa KapTa ceneonacHbIX 6acceMHOB C KOHTYpamM O4aros
3apOXKAEHNA cenei, 30H TPaH3WUTA, KOHYCOB BblHOCA, HE3a/IeCEHHbIX MAOWAAEN, CKONAEHUM
06/10MOYHOrO MaTepuasa M OMNON3HEBbIX MAcC, a TaK¥Ke C YyKasaHWeM pPacrosioKeHWA U TUMNOB
CYLLLECTBYIOWMX MPOTUBOCENEBbIX COOPYXKEHUA W BAKHEWWWX HAPOLHOXO3ANCTBEHHbLIX OOBEKTOB,
Haxo4ALWMXCA B CeNleonacHoOM 30He.

Bce oTaewndpupoBaHHble NpPoABAEHUA ceneir AOoNKHbl OblTb 06Cnef0BaHbl NpU NpoBeAeHUU
MapLPYTHbIX HabatoaeHUN.

7.2.4. MapupyTHbie Hab/1lo4eHWs BbINOJIHAKTCA B X04€e PEKOTHOCLMPOBOYHOIo 06cieoBaHNA Uu
WHXEHEepPHO-reo/IoNMYEeCKOM CbeMKU TeppuTOpuUM cenieBbix OacceltHOB, B Xo4e KOTOpbIX caeayet
yCTaHaB/AMBaTb:

3aKOHOMEPHOCTN PACMPOCTPaHEHMA Pa3/INYHbBIX FTEHETUYECKUX TUMOB O4YAroB 3apoXKAeHMA cenei
no Tepputopun bacceliHa;

0COB6EHHOCTM MPOAO0AbHOrO NPodUAA MOCTOAHHBIX M BPEMEHHbLIX BOAOTOKOB, Onpeaenstolme



YyCNoBMA TpaH3uTa ceneit - mecta obpasoBaHMA 3aTOPOB, BPEMEHHOrO 3aTyXaHMA U OKOH4YaTe/IbHOWM
pasrpysKu cefieBbiX NOTOKOB;

OCHOBHble CTpaTUrpado-reHeTUYEeCKNe U  JIMTONOTMYECKME TWUMbl MOPOA, NOABEPHKEHHbIX
BbIBETPUBAHMIO, 3PO3MM, OMOA3HEOOPA30BAHUIO U APYITMM CKNOHOBbIM NPOLLECCAM W MOCTaBAAIOLLMX
OCHOBHYIO Maccy TBEPAOro MaTepuasa B cesieBble NOTOKU; Hannume cnabbix NPOCNOEB U KOHTAKTOB;

YCNOBUA 3aN€raHNA NopoL;

CBA3b CE/IEBbIX O4AroB CO CTPYKTYPHO-TEKTOHUYECKMMMN OCOBEHHOCTAMU PErMOHa, BAUAIOWUMMK Ha
KPYTU3HY PpyCcen W 3SHepruo NOTOKa (XapakTepom W CTEMeHbld AMCAOUMPOBAHHOCTM NOPOA,
OPMEHTUPOBKOMN CETU TPELLMH M Pa3IOMOB NO OTHOLLIEHMIO K MPOCTUPaHMIO XPeBTOB N PeYHbIX CUCTEM);

3aKOHOMEPHOCTU pacnpeaesieHnA PacTUTENbHOCTU B 3aBUCMMOCTM OT BEPTUKA/IbHOM 30HA/IbHOCTH,
3KCMO3MUNM M KPYTU3HbI CKAOHA. Po/ib pasnmnyHbIX BUAOB PacTUTENbHOCTM B 3aLUMUTE OT AEHYAALMOHHbIX
NPOLLECCOB M 3aKPEenIeHUUN CKIOHOB.

Mpn npoBefeHWW MapPLIPYTHbIX HabAlAeHUI HeobxoAMMO BbINOAHATL 06CAefoOBaHMe
CYLLLECTBYIOLLMX NPOTMBOCEEBbIX 3aLLUTHbIX COOPYMKEHMI, BKIIOYAA OLLEHKY MX COBPEMEHHOIO COCTOSIHUSA
N cpaBHUTENbHOM 3G PEKTUBHOCTU COOPYHKEHUN U PA3IUUYHBIX MEPOMNPUATUN.

CBefeHUs O paHee MpolleglnxX CefeBblX MOTOKax B Npouecce MapwpyTHoro obcnegosaHus
OOJIKHbI OMONHATLCA AAHHBIMM, NOJIYYEHHBIMU OT MECTHbBIX XUTE/EN, a TaKKe NPOoBePATLCA METOAaMM
reoboTaHNYECKoM XpoHosiorum ceneit. OueHKa XapaKTePUCTUK CeNeBbIX MOTOKOB MO OCTaB/IEHHbIM UMK
cnefaM [AO/IKHA AOMONHATBCA BM3YasibHbIMW HabMOLAEHUAMM W Ha3eMHbIMU GOTOTEOAO0NNUTHBIMU
CbeEMKaMMU.

MopdomeTpryeckme XapaKTEPUCTUKN CENEBONO PYCAa HA YYacCTKax PacyYeTHbIX CTBOPOB AOJIXKHbI
6bITb NpeacTaB/ieHbl B BUAE NPOAO/bHbBIX U MONEpeYHbIX npodune.

7.2.5. Teopunsnyeckmne nccnefoBaHmaA Npu U3bICKaHMAX B CENEO0MACHbIX PaliOHAX BKAOYAOT CECMO-
W 3/1EKTPOPA3BEAKY B Pa3NYHbIX MOAUDUKALMAX, NPU HEODXOAMMOCTM - KapOTaXKHble, aKyCTUYeCcKMe U
Apyrve nccnefosaHua. MarHuTo- 1 rpaBupassesKa B MapLIpyTHOM BapuvaHTe MOryT MCMNOb30BATLCA ANA
OLeHKM IMTONOro-neTporpadmyeckoro coctaBa U CTPOEHUA CKabHOrO OCHOBaHWSA ceneBoro baccenHa.

leopusnyeckne MeToapl cneayeT UCNob30BaTb 414 YCTaHOBAEHWA MOLLHOCTU U COCTaBa CENEBbIX
HaKoNJeHW B KOHYCax BbIHOCA, OMNpeseneHnsa B o4arax v B 30He TpaH3uTa obbema pbIxJIoro Matepmana,
KOTOpbIA MOXeT OblTb BOB/MEYEH B CenesBoil npouecc, rybuHbl 3aneraHuMa MNoA3eMHOro MOTOKa,
onpeaeneHns GUNKO-MEXaHUYECKMX M OUABbTPALMOHHBIX XapPaKTEPUCTUK CeneBblX HaAKOMAEHUN u
NoACTUNAIOLWMX MOPOA, Ha y4aCTKax MPOEKTUPOBaHMA NMPOTUBOCENEBbIX COOPYKEHUN.

Bbibop KOMMNeKca reopmsnyecknx MeToLoB AOJ/IKEH ONPesAensATbCA reo/sIorMYeckUM CTPOEHMEM
panoHa, COCTaBOM U CTPYKTYPOM ceneBbiX HaKOMIEHWNA.

Mo pesynbTatam reodpmsmyeckux paboT A0MKHbI ObiTb COCTaBNEHbI NOMNEpPeYHble U NPoAO/bHbIE
reonoro-reodusmyeckme paspesbl ceseBoro HacceliHa Ha y4acTKax PacyeTHbIX CTBOPOB.

7.2.6. TpoxoAKa FOpHbIX BbIPabOTOK MPU W3bICKAHMAX AR YCTAHOBAEHWSA BO3MOMXHOCTU W
XapaKTepa MpOsBAEHMA Ce/eBbiX NPOLECCOB M OOOCHOBAHWA MNPOEKTUPOBAHWUA NPOTMBOCENEBbIX
3aLUMUTHBIX COOPYIKEHUN U MEPONPUATUI BbINOHAETCA ANA ONpefesieHnA COCTaBa, COCTOAHMA, obLiei
CTPYKTYPbl U MOLLHOCTM CENeBbIX HAaKOMAEHUIM, TNYOUHbI 3aNeraHnsa U pacxoda NoApPYC/NOBOro NOTOKa,
$U3MKO-MeXaHMYECKMX CBOMCTB MPYHTOB, KOTOPbIe BYAYT CNYKUTb OCHOBaHMEM NPOEKTUPYEMbIX 343aHUIA
N COOPYIKEHUM (B TOM YMCAIE 3aLWMUTHBIX COOPYIKEHUI).

BypeHMe CKBa)KMH Ha Yy4yacCTKax pacyYeTHbIX CTBOPOB (BblOpPaHHbIX A/1A CTPOUTENbCTBA
cenesafiepMBaoLLMNX U CeNeHanpasBaoWwmMx 3anpys 1 4amb, cenenponyckHbIX 0TKOB, KaHaa0B 1 T.M.)
cnefyeT BbINMOAHATb HAa MOJIHYID MOLWHOCTb CeNeBbIX HaKONAEHUI € 3arnybneHvem B noacTunatowme
nopofabl He MeHee Yem Ha 5 M.

B npouecce 6ypeHua HeobxoanMo PUKCUPOBaATL COCTAB OTOXKEHMUIN, MPOLEHTHOE COAEPKAHWNE
06/10MOYHOrO MaTepuana, a TakKe NpoussoauTb 0TO6op Npob AnA nabopaTopHbIX aHaNAN30B GU3UKO-
MeXaHMYeCKNX CBOMCTB FPYHTOB Ce/IEBbIX HAKOMIEHMI U NOACTUNAIOWMX NOPOA,

B ouarax ¢opmupoBaHuA ceneit U B 30He TPaH3UTA CaenyeT OCYLWEecTBAATb NPOXO4Ky wypdos u
PacYUCTOK A1A YCTAaHOBJ/IEHMA COCTABa, COCTOAHMA M MOLLHOCTU PbIX/IOr0 MaTepuana, KoTopblii MoXKeT
6bITb BOB/EYEH B CENEBOM NOTOK.

7.2.7. MNonesble WcCNefOBaHUSA TPYHTOB CneayeT BbIMNOMHATL AAA onpegeneHus ¢GusmKo-
MeXaHWYEeCKMUX CBOMCTB IPYHTOB B YCNOBMAX €CTECTBEHHOIO 3a/ieraHMa U MOAyYeHUs HOPMATUBHbBIX U
PacUYETHbIX XapPaKTEPUCTUK, HEOoBXOAMMbIX A1 MPOEKTUPOBAHUA 3aLMTHBIX COOPYMKEHUI COrnacHo



TpeboBaHuam CHuM 2.01.15-90, CHulM 3.07.01-85 1 CH 518-79.

Bbibop MeToA0B NoNeBbIX UCCAEA0BAHUIA FPYHTOB NPOU3BOANTCA B 3aBUCMMOCTU OT MX COCTaBa U
COCTOAHMUA, a TaKXKe BUAA NPOEKTUPYEMOTrO COOPYKEHUSA, YKa3aHHOTO B TEXHUUYECKOM 3a[aHNM 3aKa3umKa.

7.2.8. CrauMoHapHble HabnoaeHus 3a pasBUMTMEM CefeBblX MPOLLECCOB BbIMOMHAKTCA AAS
Nosy4YeHUs rmapaBANYecKMX NapaMeTPOB U UHKEHEPHO-Te0N0MMYECKUX XapaKTEPUCTUK, HEOOXOAMMbIX
ON5 NPOEKTUPOBAHMA MPOTUBOCENEBbLIX COOPYKEHUN U MEPONPUATUIN, a TaKkKe B LeNsx BblAauu
onepatuBHON MHPoOpPMaLMKU ONA MNPUHATUMA CBOEBPEMEHHbIX Mep 6e30MacHOCTM Ha ceneonacHbIX
TepputTopmax (COOTBETCTBYHOLLMM CAY*KOAaM HacesleHHbIX MYHKTOB, MPOMbIW/IEHHbIX MPeanpuaTui,
TPAHCMOPTHbIX MArncTpaaei, MPPUraLLMOHHbIX CUCTEM, PEKPEALMOHHBIX U APYTrMX 0ObEKTOB).

CTauMoOHapHble MHXKXEeHEPHO-TeoIornyeckne HabatoaeHns HeobXo4MMO BbINONHATL B KOMMIEKCE C
rMAPOMETEOPONOTMYECKUMMU, MO COMNACOBAHUIO WAW MPU y4acTUM MECTHbIX Cayxb6 Pocrngpometa u
TeppUTOpPUanbHbIX CTYXKO6 MOHUTOPMHIA SK30TeHHbIX reoIorMyeckmx npoueccos (IM).

CTaumoHapHble HabnogeHUs  noapasfenalTcds Ha  TPU  KaTeropuu  (pernoHasbHble,
cybpervoHanbHble U N0KanbHble).

PervoHanbHble U cybpervoHanbHble HabAOAEHUA BbINOAHAIOTCA Ha 3HAYMTENbHbIX MO M/OWAAN
TEPPUTOPUAX, XapaKTEPMU3YIOLLMXCA OAHOTUMHBLIM PEXUMOM onpeaensalmnx ¢aktopos (aTmocdepHsble
ocafKu, TemnepaTypa BO3AyXa, YPOBHW M pPacxolbl PEK, PEXMM CHeroTasHus W T.M.), a Takxe
OZIHOTUMHbBIMU FE0N0r0-reoMmopdONOrMYECKUMIN YCNOBUAMMU (PaliOHbl NPENMYLLLECTBEHHOIO Pa3BUTUSA
nopog, onpeaeneHHbIX cTpaTurpado-reHeTUYEeCKUX KOMNIeKCcoB Unu popmaumii). B aTux cnyyaax cneayet
yCTaHaB/AMBaTb cam GaKT NPOXOXKAEHUA CeNeBOro NOToKa, o4yarn 3apoXKAeHna, AMHaMUKY U pacxodbl No
cnefam ero NPoXoXKAeHUs, a TakKe ob6bem BbiHOCa. HabatoaeHns AonKHbI NpoBoaAnTbea 1 - 2 pasa B rog,
B KOHLLE Ce/IeonacHoro cesoHa.

B KauyecTBe OCHOBHbIX MOKa3aTesieli PEernmoHasbHOro pPeXKMMa CeNneBbiX MNPOLEccoB creayeT
NPWUHMMATb YMCN0 BOAOTOKOB, MO KOTOPbIM Ha @HHOM y4YacTKe NPOLU/IM CENN, YAC/IO CeNeBbIX MOTOKOB B
rogy Ha AaHHOM Y4YyacTKe, a TaKKe OTHOCUTE/IbHYHO CEeNeBYH0 aKTMBHOCTb (OTHOLUEHME uYMc/ia BCex
CeNeHOCHbIX BOAOTOKOB K YMCNY CXO4a Cenel B roay), yunTbiBas, YTo N0 OTAE/NbHbIM BOLOTOKAM MOMKET
NPONTU HecKosibKo cenelt B rogy. O606WEeHHble OUEHKM aKTUBHOCTU CENEeBOro MpoLecca AOJIKHbI
[aBaTbCA A41A BOAOTOKOB OAMHAKOBbIX MOPALKOB M OANHAKOBbIX FTEHETUYECKMX TUNOB 04aros. M3yyeHune
aKTUBHOCTM Cesieit MpU PermoHasbHblX, CybpernoHanbHbix HabatoAeHUAX NPOBOANUTCA NPU NPOBEAEHUN
NMOBTOPHbIX 33POPOTOCHEMOK, a3POBU3YaIbHOM M MapLUPYTHOM 06CAeL0BaHUM TEPPUTOPUMN.

JlokanbHble HabnoAeHWUA BbIMNOJHAKTCA Ha OTAE/NbHOM CefeBOM oyare wam bacceriHe. Ha
nccnesyemom y4yacTke AOJ/IKHbI MPOU3BOAUTLCA WMHCTPYMEHTaslbHble HabnlogeHUs 3a CMeLLeHUAMMU
ceneBblX Macc, TeEMnepaTypoit Bo3ayxa, KOJIMYECTBOM 0CaAKOB PAa3HOM MHTEHCUBHOCTU, MHPUAbTPaLUMEN
M rnybuHON NpomMaunmBaHMA, CKAOHOBLIM M PYC/IOBbIM CTOKaMWU, U3MEHEHUAMM BAXKHOCTU U CTEMEHMU
BO/ZIOHACbILLEHMA MOpPOoA, MOPOBOr0 M TMAPOAMHAMMYECKOrO AaB/ieHMA, CKOPOCTbIO BbIBETPMBAHUSA
KOPEHHbIX Nopoa, B o4are, NOCTYMN/JIEHUEM CO CKAOHOB 06Ba/IbHO-OCbIMHbIX, ONOM3HEBbIX, N€AHUKOBbIX
HAKOM/IEHWUN, a TaK¥Ke CKOPOCTbIO UX cMmelleHMA. HabnoaeHUs A0NXKHbI BbINOAHATLCA, Kak NPaBuo, He
perke 04HOro pasa B MecAL, a B Ce/leonacHOM Ce30He (B nepuos cenenposBieHuns) - exkeHEBHO.

PesynbTaTthl CTaUMOHapPHbIX HabAOAEHUN B KOMMJIEKCE C APYrMMMU WUCCAEAOBaHUAMM AOJKHbI
CNYXUTb OCHOBOW AN MPOEKTUPOBAHWUSA MPOTMBOCE/NIEBbLIX COOPYMKEHWUW, BbIABNEHUSA NPeABECTHUKOB
BO3HWKHOBEHMA CENEBOro NOTOKa M MPOrHO3a BpeMeHM aKTUBU3aLMKU U MHTEHCUBHOCTM Npouecca.

7.2.9. NabopaTopHble paboTbl NPU W3bICKAHMAX B CENEOMNaCHbIX paloHax [AO/MKHbI ObiTb
Hanpas/ieHbl Ha OMpefesieHMe CcoCcTaBa, COCTOSIHUA U QUBUKO-MEXaHUYECKMX CBOWCTB Mopog,
dopmupytoWwmx cenesble NOTOKM (CONPOTMBAEHWE CPe3y, Pa3MbiBaE€MOCTb, Pa3MOKAEMOCTb, BA3KOCTb,
rpaHy/IOMeTPUYECKUI COCTaB, MeXaHUYecKan NPOYHOCTb KPYMNHbIX 06/10MKOB Ha UCTUpPaHWE, 06 beMHbIM
W yaenbHbI BEC, NOPUCTOCTb, BNAXKHOCTb, NOKa3aTe 1M NIaCcTUYHOCTM), a TaKKe Habopa AONONHUTENbHbIX
rnokasartesnen, HeobxoAMMbIX A5 NPOEKTUPOBAHMUS MPOTMBOCE/NEBLIX COOPYMKEHUA U MEPONPUATUN, B
COOTBETCTBUM C TEXHUYECKMM 334aHNEM 3aKa34uMKa.

Mo p[ONONHMUTENIbHOMY TEeXHMYECKOMY 33[3HMI0  3aKa3uMKka MOryT ObiTb  BbIMOJIHEHDI
3KCMepuUMmeHTasibHble /1abopaTopHble UCCNEef0BaHMA U pasiMYHbie BUAbl MOLENMPOBAHWUA CENeBoro
npouecca, B TOM YNC/ie Ha KpynHorabapnutHom o60opyaoBaHuK (A0A KPYNHOOB610MOUYHbIX FPYHTOB).

7.2.10. KamepanbHasa 06paboTKa maTepunasos AOKHA NpeaycMaTpuBaTb NOCTPOEHNE BPEMEHHDIX
pPAfloB NOBTOPAEMOCTM MPOABNEHUA Cenen, BbIABAEHME MNepuosioB aKTMBM3aUMKM npouecca U
YCTaHOBNEHUE KauyecCTBEHHbIX U KONYECTBEHHbIX 3aKOHOMEPHOCTE B3aMMOAENCTBUA Te0/IOrMUYECcKUX,



reomop®do0rMyecknx, MopPoMeTPUYECKMX U TMAPOMETEOPONOTMYECKUX GaKTOpPOB ceneobpasoBaHums.
Pe3synbTaTom KamepasibHOM 06paboTKM MaTepnanoB NU3bICKaHUI A0MKEH ABAATLCA TEXHUYECKUIA OTUYET C
NPOrHo30M Pa3BUTUA CENEBbIX MPOLLECCOB B UCCNeQyeMOM paiioHe.

7.2.11. MporHo3 MapaMeTpoOB CENEBOr0 MOTOKAa, Pa3MepoB M KOHPUrypauum 30H CeNeBoro
3aTonneHus (c KatacTpodMYECKMMM PaspyLLEHUAMMN U 3aHOCOM CENEBbLIMU OTNIOKEHUAMM), 30H BAUAHUSA
CeneBoro NOToKa, 30H BO3MOXHOI0 HapyLLUeHMA YCTOMUYMBOCTM CKNOHOB NpWU Noambiee, 6e3onacHbIX 30H
W T.N. JONIXKEH OCYLLLECTBAATLCA HAa OCHOBE BbIMOJIHEHHbIX UCCIEA0BAHUM U CTaLMOHAPHbIX HabnloaeHWN
NoCpPeACTBOM CMeLnasbHbIX PacyeToB UAW MO aHaNorMmM ¢ GaKTUYeCKU Habo[aBLIMMUCA CENsiMU, C
YY4ETOM MECTHbIX MHXKEHEPHO-TE0NI0TMYECKMX U TMOPOMETEOPOIOTMYECKUX YCI0BUN.

MepeyeHb pacyeTHbIX MapPameTpoB, HeobxoAUMbIX AAA NPOEKTUPOBAHUA MNPOTUBOCENEBbLIX
COOPYXKEHUN U MEPONPUATUI B 3aBUCUMOCTM OT UX TMNa, corslacHo TpeboBaHmam CHuM 2.01.15-90, CHuI
3.07.01-85, a Takke CH 518-79 yctaHaBAMBaeTCcA B TEXHUYECKOM 334aHMMN 3aKa3umKa.

7.2.12. MNpu 13bICKaHUAX B paitoHax pa3BuUTMA ceneit gna obecneveHns 6e30nNacHOro pasmeLLeHus
W 3KcnyaTauum 34aHUNA U COOPYXKEHNI U 0OOCHOBAHUA MPOEKTUPOBAHUA MPOTUBOCENEBbIX 3ALLUTHbIX
COOPYXKEHUN U MeponpuUATUIA AONONHUTENbHO K nn. 4.22, 6.3, 6.18 CHuMM 11-102-97 n n. 5.14 CN 11-105-
97 (4acTtb |) B 3aBUCMMOCTU OT 3Tana U3bICKaHUI cneayeT yCTaHaB/MBaATb U OTpPaKaTb B TEXHUYECKOM
oTyere:

BO3MOHOCTb MPOABJIEHUA U TPAaHULLbI PACNPOCTPAHEHNA CENIEBbIX NMPOLECCOB;

reHeTUYecKme TUNbl 06HaPYKEHHbIX 04aroB 3apOXKAEHUA Cenen;

reomop®do/iornyeckne XxapakTepucTMkmn cenesbix 6acceiiHoB;

NOpPa*KeHHOCTb BOAOTOKOB CENAMM;

MeXaHU3M GoOpPMMPOBAHUA U TUMbl CENEBbIX NOTOKOB;

TMN cenei No TBepAoN COCTaBAAIOLEN;

PEXUM U Nepunoabl akTUBM3ALUM cenelr;

WHTEHCUBHOCTb M NOBTOPAEMOCTb CEeNew;

MaKcMMasibHble 06beMbI €AMHOBPEMEHHbIX BBIHOCOB CE/1EBOM MacCChl;

$U3MKO-MexaHNYecKkme CBOWMCTBA FPYHTOB B CE/IEBbIX O4arax, B 30HaxX TPaH3UTa U aKKyMynsauuu
CeneBbIX OT/IOKEHWUI;

NPOrHO3 CeneonacHocTy;

peKOMEeHAAUNN  OAA TMPUHATUA MPOEKTHbIX pPeleHUd Mo pasMeLLeHUI0 NPOEKTUPYyeMbIX
COOpPYKEeHUIM 3a NpesesiaMmn CeseonacHOM 30Hbl, @ TAKXKe MO MHMKEHEPHOM 3aluUTe CYLLEeCTBYIOLWNX U
NPOEKTUPYEMbIX 0O BEKTOB.

7.3. WHXeHepHO-reonornyeckme n3biCKaHuA
ONA pa3paboTKM NpeanpoeKTHOM AOKYMeEHTaUumn

7.3.1. Mpwn KM3bICKaHMAX ANA pa3paboTKM NpPeanpOeKTHON AOKYMEHTAUMW B pPaMoHax pasBUTUA
ceneit HeobXxo4MMO YCTaHaBNMBATb:

HaNN4YMe CYLLECTBYIOLLMX W MOTEHLMANbHbIX CE/IEBbIX O4aroB B Npegenax uccaegyemoro b6acceliHa,
npeacTaBAAOLWMX ONACHOCTb A1A CYLLECTBYOWMX U MPOEKTUPYEMbIX COOPYKEHUNA;

reHeTU4ecKMe TUMbl 04aroB M 3aKOHOMEPHOCTU MX PACMPOCTPAHEHMA, @ TaKXKe BO3MOXKHble TUMbI
ceneBbIX NOTOKOB M NPOLLECCOB Ha PA3/IMYHbIX Y4acTKax bacceiHa;

ycnosua GoOpMMUPOBaHUA cenei n Komnaekc GakTopoB, NPeaLIEeCTBYOWMX UX NPOABNEHUIO;

[aHHble O MOLLHOCTU CeJsieBbiX MOTOKOB, CKOPOCTAX MX ABUXEHWA W CYMMAPHbIX BbIHOCAX,
rPaHy/I0MeTPUYECKOM COCTaBE PbIX/IOr0 06/IOMOYHOrO W MEeCcYaHO-IIMHUCTOTO MaTepuana B o4varax
3apOXKAEHNA, 30HaX TPAH3UTA U HA KOHYCaxX BbIHOCA;

MaKCcuMMasibHble 06beMbl eAMHOBPEMEHHOIO BbIHOCA CE/IEBOM MACChI.

7.3.2. MNpy M3bICKAHUAX B palioHax pPasBUTMA Cesie UCXOAHble AaHHble AO0/IXKHbl ObiTb MOJyYEHbI
npu cbope MaATEPUASIOB MUHMKEHEPHO-TEO/IOTUYECKMX U UHMKEHEPHO-TMAPOMETEOPOIOrMYECKNX
M3bICKaHWUI W UCCNefoBaHMIA NPOLWbIX /IeT, cpefHe- U KPYNHOMACLITAOHbIX reosorMYeckmx CbeMOK,
OaHHbIX PEXXUMHbIX HabnoaeHuin Pocrnapomerta, a Takxe aewndprupoBaHusa aspokocmocHnmKoB (AKC)
maclTtabos 1:200000 u KpynHee, 06/1a4at0LLNX BbICOKMM NAaHOBbIM pa3peLleHNeM 1 LWMPOKON NONOCOM
ob630pa.

OewndpnposaHne AKC ncnosbayetca Ana COCTaBAeHMA NpeaBapuUTesIbHOM CXeMaTUYECKON KapTbl



ceneonacHoro bacceliHa coriiacHo n. 7.2.3, a TaKXe 405 OUEHKU SUHAMUKM Pa3BUTUA CEEBbIX OYaros,
N3MEHEHUIM MOYBEHHO-PACTUTE/IbLHOFO NOKPOBA, PE3y/bTaTOB XO3ANCTBEHHON AEeATENIbHOCTU YeN0BEKa,
COCTOAHMA CYLLECTBYIOLLMX NPOTUBOCENEBLIX COOPYHKEHUN U 3IPDEKTUBHOCTU 3aLLUUTHBIX MEPONPUATUIA.

A3podOTOCHUMKM cnedyeT UCNONb30BaTb ANA AeTanm3auum mopdonorum n CTpyKTypbl CeNEBOrO
MOTOKA, OTOOPAXKAKOLWMXCA Ha CHUMKE B BUAE CUCTEMbl MUKPONAHAWADTOB, CBA3AHHbLIX B eAWHbIN
naHawadTHO-reHeTUYeCcKUn pag, (o4arm co cnefamu HefLaBHEro CxX04a Cens, cenesble SIOTKU U pycna,
KOHYCbl BbIHOCA M NPOJItOBUAbHbIE NOASA).

7.3.3. MapuwpyTHble HabNOLEHUA [OOJXHbI NPOBOAUTBCA C WCNOJIb30BaHWMEM MMetoWenca
reo/1I0rMYecko OCHOBbI M KapTbl YETBEPTUYUHbIX OT/IOXKEHM MacliTabos 1:25000 - 1:50000 nan B coctaBe
PEKOTHOCUMPOBKM U MHMKEHEPHO-TeO/IOTMYECKOM CbEMKM  YKa3aHHbIX MacwTabos. [paHuubI
obcnesyemon TeppUTOPUM HA3HAYAKOTCA HAa OCHOBE Pe3y/bTaTOB aHA/M3a MMEIOLLUXCA MaTepuanos u
aewndpmpoBaHnsa Bcel naowaamn ceneonacHoro b6accerHa, ¢ y4eTOM PaCnoNOKeHWUs BblABNEHHbIX
NoTeHLMabHbIX ceneBblX 04aros. MapLpyTHble HabAtoAeHUA [ONKHbI NPOBOAUTHCA B COOTBETCTBUMN C M.
7.2.4, npn 3TOM Ha njaHe WAM TonorpaduUyeckom OCHOBE OTMEYAlOTCA MCTOKU U YCTbA Ta/IbBEIOB,
BMNaJalolLMX B IMaBHOE Pyc/io, NoWaib KOTOpbIX cocTaBnser 6bonee 10% oT naowaam sogocbopa (4o
pacyeTHOro CTBOpa), UX abCoOTHbIE OTMETKM, OTMETKM HU3LWEN TOYKU AHA U YPOBHS BOAbl B MEXKEHD,
LWMPUHA pycen, XapaKTep N OPUEHTUPOBOYHAA MOLLHOCTb PYC/AIOBbIX OT/IOXKEHWUI, 30HbI PAacNpPOCTPaAHEHMA
pbIXNbIX U cnabocLemeHTUPOBaAHHbIX NOPOA, ONoA3HeBble, 0O6Ba/IbHbIE U OCbINMHbIE YYaCTKU, KOHTYpbI
NelHNKOB, 3a/1eCEHHbIX NAOWaAel, 30Hbl NOYBEHHON 3p03un. pU ONUCAHUM CeneBbiX HAKOMAEHUN
NPOLEHTHOE COOTHOLWIEHME dpaKuUii onpeaenaeTca BU3yasbHO, pasmepbl KpynHbix 06n10MKoB
U3MepAlTCA B Tpex HanpasaeHuax. Mecta B3atTMS npob pgna nabopaTopHOro onpeaeneHus
rpaHy/IOMeTPUYECKOro COCTaBa WM APYrux nokasaTene ¢Gu3nyYecKMx CBOMCTB PbIX/bIX OTAOXKEHWUM
YKa3bIBalOTCA Ha KapTe GaKTUYeCKoro matepuana.

7.3.4. MpuK M3bICKaHUAX ANA pa3paboTKM NpennpoeKTHON AOKYMeHTaLMu ANA CTPOUTENbCTBA B
ceneonacHblX pPaloHax MO COrAacOBaHMIO C 3aKa3uMKOM HeobxoAmma OpraHM3auma KOMMAEKCHbIX
CTAUMOHAPHbIX FMAPOMETEOPONIOTMYECKMX N UHMKEHEPHO-TEONIOTMYECKMX HabAOAEHUN 33 PEerMMOM
cenleonacHbIX BOAOTOKOB, CKOPOCTAMM BbIBETPUBAHMUA Pa3/IMYHbIX TUNOB NOPOA, AMHAMUKON CKNOHOBbBIX
NpoL,EeccoB, CE30HHbIMU U3MEHEHUAMW CBOMCTB FPYHTOB U 3KOJIOFMYECKON 06CTaHOBKU. s M3ydYeHuUs
CBA3U PEMMA MOBEPXHOCTHbIX BOAOTOKOB C KAMMATUYECKMMU bAaKTOPaMM O0/KHbI MCMOb30BaTbCA
OaHHble PocrmapomeTa o6 ocafkax, CTOKe, MCMapeHwuwn, TemnepaType BO3AyXa, MHCOAALMKU U T.M.
OpraHu3aumsa cetu PeXMMHbIX HabAAEHUI OCYLLEeCTBASETCA MO COMacoBAHUIO M MPU Yy4acTUK
TEPPUTOPMANBHbBIX LLEHTPOB NO M’MAPOMETEOPOIOTMU U MOHUTOPUHTY OKpYKatoLel cpeabl Pocrngpomera
N TePPUTOPUANbHBIX CYKO MOHUTOPUHTA 3K30reHHbIX reosiormyeckmnx npoueccos (M) MMP Poccum.

7.3.5. TeXHUYECKUI OTYET O pe3ynbTaTaX MHXKEHEePHO-reo10rMYeCcKMX U3bICKaHMI ANnA pa3paboTKu
npeanpoeKTHOM AOKYMEHTaUMM COCTaBAAETCA COorflacHo TpebosaHuam n. 6.3 - 6.5 CHulM 11-02-96, a
TakXe n. 7.2.12 HacTosawero CBoaa npasu. [padmyeckan 4acTb OTYETA A0/IKHA COAEPKATb UHKEHEPHO-
reosiorMyeckyto Kapty cenesoro bacceliHa B macwTabax 1:25000 - 1:50000, Ha KOTOPOWN A0/XKHbI ObITb
MOKa3aHbl O4Yarn 3apPOXKAEHWUA ceneil C yKasaHMeM MX TFeHeTUYecKUX TUNoB, cenepopmupytoime
KOMM/IEKCbl PbIX/IbIX OTNOXEHUI WU KOPEHHbIX MOpoA B O4Yarax, 30Hbl Pa3PbIBHbIX TEKTOHWUYECKUX
HapyLWeHU, pacnpoCTpaHEHME U aKTUBHOCTb COBPEMEHHbIX Fe0N0rMYEeCcKUX MPOLLeCCOB U ABAEHUM,
cnocobcTByOWMX 06Pa3oBaHUIO cenent (BblBETpMBaAHWE, ONOA3HW, 06Basbl, OCbINK), cenesble KOHyca
BbIHOCA U MeCTa BO3MOXHbIX 3aTOPOB B 30HE TPaH3MTa cenesbiX NOTOKOB.

Mo pe3ynbTaTam U3bICKAHWUI A1A pa3paboTKM NpesnpPOEKTHON AOKYMEHTALMM A0AXKHA ObITb AaHA
npeABapuTe/sibHaA OLEHKA YCAOBUIN U MHTEHCUBHOCTM Pa3BUTUA CeNEBbIX NMPOLLECCOB, BO3MOMXKHOCTU UX
aKTUBM3ALMKN C YYETOM NIaHMPYEMbIX TEXHOTEHHbIX BO34eNCTBUI (BbIPYOKM NecoB, Noape3Kn CKAOHOB,
NpoBefeHMA B3PbIBHbIX PaboT M T.N.), a TaKXe npeaBapuUTenbHble PEKOMEHAALMU OTHOCUTE/IbHO
HeobXx04MMOCTUN N XapaKTepa NPOTUBOCENEBLIX MEPOMNPUATUIA.

B BbIBOZAX TEXHMYECKOTO OTYETA A0/1KHbI ObITb CPOPMYINPOBAHDI 3a4a4M U3bICKaHMI, Tpebytowme
pelweHuna Ha CTagum NpPoeKTa.

7.4. NHXeHepHO-reonornyeckme n3biCKaHuA
AN pa3paboTKkM NpoeKTa

7.4.1. Tlpn wm3bICKaHUAX Ans pa3paboTKM NpoeKTa CTPOUTENbCTBa B Ce/leonacHbiX pPanoHax



HeobXxoAMMO AOMONHUTE/IbHO YCTaHABAMBATD:

Hanbonee BepOATHbIE TUMbl CENEBbLIX MOTOKOB MO rPaHYJOMETPUYECKOMY COCTaBy 0610MOYHOM
cocTaBfsAowWen (gpecBaHble, rafleyHUKOBbIE, Ba/lyHHbIE, TbIOOBbIE), MO COOTHOLIEHWUIO U XapaKTepy
B3aMMOLENCTBMA TBEPLOW U KMUAKON a3 (CBA3HbIE, HECBA3HbIE), MO TUMY PeXMMA ABUMKEHWUA NOTOK];

XapaKTEPUCTUKM ceneBblx MoTokos (m. 7.1.6), npeactaBastowme HENOCPEACTBEHHYHO Yrposy
HaceNeHHOMY NMYHKTY UKW MPOEKTUPYEMOMY OBBEKTY;

NpoAo/bHble NPoduUaN FABHOFO pycaa M BCEX BNaAatowWwmx B HEFO CesieBbIX Ta/IbBErOB;

nonepeyHbie NPoduUaN B pacyeTHbIX CTBOPAX Ce/1e0MacHOro BOAOTOKA Ha y4acTKax NPOeKTUPyeMbIX
NPOTMUBOCE/IEBLIX COOPYHKEHNN;

MOpPbOMETPUYECKMNE XaPaAKTEPUCTUKM CENEBDIX PYCes Ha Y4aCTKaX PAcYeTHbIX CTBOPOB;

bU3MKO-MeXaHNYECKME XaPaKTEPUCTUKN cenedOpMUPYIOWLNX TPYHTOB W CEEBbIX OTNOXKEHWUH,
BK/IIOYAA WX TUKCOTPOMHbIE CBOWCTBA, B CE/MIEBbIX O4yarax, 30HaX TPaH3MTa U aKKYMyaauMU ceneBbixX
HaKoOM/eHUN.

7.4.2. Mpn cbope n 0bpaboTke AONONAHUTENbHbBIX MaTePUasOB HENOCPEACTBEHHO MO MJoLLaAKe
NPOEKTUPYEMOrO CTPOUTENbCTBA CAeayeT NpoBoauTb AewndpupoBaHne KpynHomacwTabHbix ADPC ¢
NAaHOBbIM pa3speweHvem 1 - 2 M, MO3BONAKOLWMX BbIABUTb CAeAbl MPOXOXAEHMA ceneil pPasHbIX
BO3PACTHbIX TreHepauui, L[eTaAn3npoBaTb KOHTYpPbl PACAPOCTPAHEHUA CENEBbIX OT/IOKEHUA WU
pacnosioxeHne 0b6BEKTOB, NOCTPadaBLUMX OT CeneBbiXx MOTOKOB 3a nocnegHue 20 - 50 net. Mpwu
NPOEKTUPOBAHMUMU UHKEHEPHON 3aLMTbI TEPPUTOPUI, 34aHNI U COOPYKEHNN COOP MaTepnanoB LOMKEH
BKNtOYATb cBeAeHMA 06 3PpPeKTUBHOCTM CeNe3aLUNTHBIX COOPYKEHUIA U MEPONPUATUIA, NPUMEHABLLMXCA
paHee Ha [AaHHOW TeppuUTOpPWUM, @ NPU UX OTCYTCTBMM - HA aHANIOTUYHbIX y4acTKax. JewundpnposaHue
MOMEeT LOMOMHATLCA A3POBU3YasibHbIMU HabMOLAEHUAMW, €CAM Ha Mnpeablayliem 3Tane OHM He
BbINOIHANIUCD.

7.4.3. MapuwpyTtHoe obcnenoBaHve U (MAKM) cheumanuM3nMpoBaHHas cesieBas WHXXEHepPHOo-
reosiormyeckasn cbemka macwrtabos 1:10000 v KpynHee A0/KHbI 0XBaTbiBaTb TEPPUTOPUIO CE1E0MACHOTO
BOAOCOOpa, BKAOYAA BCE BbIIBIEHHbIE O4Yarn 3apOXKAEHUA Cefiei, 30Hy TpaH3MTa M KOHyca BblHOCA.
MapuwpyTHble HabaoaeHWA NPOBOAATCA B COOTBETCTBMM C N. 7.2.4, NpyM 3TOM KOAMYECTBO TOYEK
HabnogeHUa Ha 1 KM2 AOMKHO MPUHUMATBLCS B 3aBUCMMOCTM OT MacliTaba CbeMKU B COOTBETCTBUM C
Tabn. 7.1 CN 11-105-97 (4actb ). PasmelleHne B npeaenax TEPPUTOPUM CbEMKN TOYEK ONPoboBaHUA aNs
nabopaTtopHoro onpegeneHns GpU3NKO-MEXaHUYECKUX CBOMCTB TPYHTOB (B TOM 4uMCae 3anonHUTenA
KPYNHOO6/IOMOYHbIX CENEBbIX OT/IOMEHWUN) cneayeT OCYLWECTBAATb MO HarpaB/leHUIo MOTOKa M Ha
pacyeTHbIX CTBOpPax Nonepek AOJIMHbI C BbIXOAOM 33 Npefesibl KOHTypa CefieBblX HaKOMAeHW Ha
pacctoaHue 200 - 250 m.

7.4.4. Teodumsnyeckne metoabl AOMKHbI UCNONb30BATbCA B cooTBeTcTBMM ¢ n. 5.7 CI 11-105-97
(4actb 1) M n. 7.2.5 HacToAwero Ceoaa npasua. Bbibop mMeToa0B reoPpuUsnMyecknx UCCNeaoBaHUA U KX
KOMMJIEKCUPOBAHWE OCYLLECTBNAAETCA B 3aBUCMMOCTM OT UHKEHEPHO-TE0NI0TMYECKMX, TMAPONOTMYECKUX U
rMAPOreoN0rMYecKkmMx YC/I0BMN, BUAA MNPOEKTUPYEMbBIX COOPYKEHUN W MEPONPUATUIA UHMKEHEepPHOM
3aLUNUTbI TEPPUTOPUIA, 34aHUI U COOPYKEHMI. na Habto4EHWNI 32 UISMEHEHWEM CBOMCTB FPYHTOB B O4are
npy  HeobXxogMMOCTM  MOTyT OblTb  WMCMONb30BaHbl  CKBAa)KMHHblE  reodusnyecke  MeToabl
(ceMcmoaKycTUYECKUM, paanMON30TONHBIN U ApYrMe BUAbl KapoTarKka).

7.4.5. MpoxoaKa ropHbIX BbipabOTOK, NpefHAa3HAYEHHbIX A1A U3YYeHUA CEEBbIX OT/IOMKEHUN U
NoACTUNAIOLWMNX KOPEHHbBIX NOPOA, AOJIKHA BKOYATL:

NPOXOAKY PacYUCTOK, Wypd OB, 3aKOMyLLEK B O4are 1 30He TpaH3uTa - 414 onpegeeHna MOLLHOCTH,
COCTaBa U COCTOSAHMA PbIX/IbIX OTIOXKEHUIA, KOTOPblE MOTYT ObITb BOBNEYEHbI B CE/IEBOM MOTOK;

b6ypeHMne CKBaXKMH B PAaCHETHbIX CTBOPAX M HA KOHYCAxX BbIHOCA B 30HE pPa3rpy3Ku CeNeBoro noToka -
ONA  yCTaHOBAEHMA O0OWei MOLWHOCTM W COCTaBa CeNeBblX HAKOMJAEHWW, MOBTOPAEMOCTU W
NepuoaMYHOCTN CENEeBOro MPOLECCa, a TAaKKe pacyeTa MaKCMMabHbIX CENeBbIX BbIHOCOB (Mcxoaa M3
NoWaAM KOHYCa U MOLLHOCTM eANHOBPEMEHHbIX CeNeBbIX BbIBPOCOB);

bypeHuMe CKBaXKMH M 0TOOpP 06pasLoB rpyHTa CceneBblX OTNOXKEHNI M NOACTUAAIOLNX NOPOL - A8
0b60CHOBAHMA MPOEKTUPYEMbIX COOPYHKEHUNA U MEPONPUATUIA UHKEHEPHOMN 3alLUTbl B COOTBETCTBUM C
TpeboBaHuamM CHulM 2.01.15-90 B 3aBUCMMOCTM OT UX TUNa (cenesageprkMBatoLine, cenenponyckHblie,
ceneHanpasnsolme, cTabuansmpytowme, cesenpenoTepallatolLme u ap.).

PasmelleHMe W KOMMYECTBO CKBAXKMH ONpefenAeTcA TUMOM MNPOEKTUPYEMbIX 343HUN WU
COOPYKEHUI, B TOM YMC/IE NPOTUBOCENEBbIX 3aLUTHBIX COOPYMKEHUI (Pa3ANYHbIE TUMbI NJIOTUH, KaHabl,



MOCTbI, CENecnycku, HanpasaAwolWMe M orparkgamowme Aambbl, 3anpyabl, NOANOPHbIE CTEHbI U
ApeHaKHble yCTPoMCTBa), C y4eTom obuiero yncna BbipaboTok B cooTeBeTcTBumM ¢ n. 7.6 CM 11-105-97
(4acTtb 1) M TpeboBaHMAMM HOPMATUBHBIX LOKYMEHTOB Ha NPOEKTUPOBAHNE PEYHBIX TMOPOTEXHUYECKUX,
TPAHCMOPTHbIX, SHEPreTUYECKUX, 3aLUTHBIX U UHbIX coopyKeHui (CHumM 3.07.01-85, CHuM 2.01.15-90,
CHuN 2.02.01-83*).

B 30He ceneBbix BbIGPOCOB CKBA*KMHbI CAeAyeT pacrnonaratb no 2 - 3 pafuasbHbiM CTBOPaM,
OPMEHTUPOBAHHBIM OT BEPLUMHbI KOHyCa BbiHOCA K ero nepudepuyeckMm 4actam, a Takke no 1 - 2
nonepevyHnMKam, B COOTBETCTBMM C HanpaBAeHWEeM [ABUMKEHWA W pacTeKaHWA Cenesoro NOToKa U,
COOTBETCTBEHHO, M3MEHYMBOCTLIO COCTAaBa U CBOMCTB OT/I0XMUBLUENCA MacCbl TBEPAOro maTtepuana.

nybuHa CcKBaXKMH OOOCHOBbLIBAETCA B MPOrpaMme M3bICKaHWM, UCXoga M3 npeanosaraeMon
MOLLHOCTW CefieBblX HAKOM/JEHWW, COCTaBa W CBOWCTB NOACTUNAIOWMX MNOPOL, KOHCTPYKTUBHbIX
0COBEHHOCTEN MPOEKTUPYEMOrO COOPYMKEHUA WU YCNOBWUIM ero paboTbl. Ha yyacTKax MpoeKkTUpyembIx
COOPYKEHUM NHKEHEPHOW 3aLNTbl OTAE/IbHble CKBAXKMHbI CeayeT NPOXOANTb HA FyOUHY BCen TOMLLM
cenieBbIX HaKoMeHUI ¢ 3arnybieHnem B nogcTunatowme nopoabl He meHee 5 - 10 m (B 3aBUCMMOCTM OT
TUMa COOPYKEHMA), C Y4ETOM BO3MONKHOCTU MECTHOTO CE30HHOTO Pa3MbliBa PbIX/IbIX OT/IOXKEHWN.

7.4.6. NNabopaTopHble UCCNeA0BaHMA CBOMCTB FPYHTOB AOJIKHbI BbIMNOAHATLCA C YY4ETOM Uenem
NccnefoBaHUA, XapaKTepa CeNeBOro MOTOKa, COCTaBa M CBOWCTB cenepopMUPYIOLLNX OTNOMKEHUN.
Cnepyet onpefenAato cnepylowme noKasaTennM CBOWCTB ceneGopMUpYOLLMX TPYHTOB W CeNeBblxX
OT/NIOKEHUN: TPaHY/JIOMETPUYECKUI COCTaB, MAOTHOCTb 4YacTUL, M MNAOTHOCTb FPYHTA, €CTEeCTBEHHYIO
BNAXHOCTb, MOPUCTOCTb, NAACTUYHOCTb, PA3MOKAEMOCTb (4NA CBA3HbIX FPYHTOB), Yron ecTeCTBEHHOIo
OTKOCa (MpW pasNNYHOM BAAXKHOCTM U Nog BoAon), KOabddUUMeHT unbTpaummn, aedopmaumoHHble U
NMPOYHOCTHbIE XapPaKTEPUCTUKM NMPU PA3INYHOM BAAXKHOCTU, TUKCOTPOMHbIE CBOMCTBA, PEO/IOrMYecKune
XapaKTepPUCTUKM (Non3yyecTb, ANMTENbHAA MPOYHOCTb). HapyweHue CTPYKTYPHbIX CBA3EN TrpyHTa
MoaenumpyeTca ero nepemAaTMem U AonoaHUTEbHbIM YBAAXKHEHUEM.

7.4.7. MNoneBble WCCNEAOBAHWUA TPYHTOB (MCMbITAaHUA Ha Cpe3 LEeAMKOoB, MNOCTynaTesbHbIA U
BPALLATENIbHbIA CPe3 FPYHTOB B CKBAXKMHAX, UCMbITAHWUA TPYHTOB CBasMMU M Ap.) cienyeT BbINOAHATL B
cooTBeTcTBMM c Nn. 5.8 n 7.13 CM 11-105-97 (yacTb |). Bbibop meToga UcnbiTaHUM A0N1KEH NPOMU3BOAMUTHLCA
B 3aBMCMMOCTM OT BMAA W YCA0BUIA PaboTbl MPOEKTUPYEMOrO COOPYMKEHMA C YYETOM €ro ypOoBHA
OTBEeTCTBEHHOCTU. OnpeaeneHne NPOYHOCTHbIX XapPaKTEPUCTUK TPYHTOB B PA3KUMKEHHOM UM TEKYYEM
COCTOSIHUM PEKOMEHAYETCA OCYLLeCTBAATb METOAO0OM BPaLWATE/NbHOIO Cpes3a, a TaKXe MNPUMEHATb
pasnuyHblie co4vyeTaHuAa WA MoaudUKALMM MEeToA0B, B 3aBMCMMOCTM OT COCTOAHWMS TPYHTOB MU
HaNpPAXXeHHOro COCTOAHMA FPYHTOBOW TO/ILLM.

7.4.8. OnbITHO-GMABbTPALMOHHbIE PAabOTbI NPU HEOBXOAMMOCTM BbINOAHAKTCA C LLE/Ibo NOJIy4eHuUn
TMAPOreoN0OrMYecKNX MNAPAaMeTPOB W  XapaKTEPUCTUK AaA pacyeTa JApeHaxen, ouabTpauum wus
BOAOCOPOCHbBIX COOPYXXEHUN U cenexpaHuauw,. B CAOXKHbIX cay4asax AAA NPOBeAEHUA cheumanbHbiX
rMAPOreon0rMyecKkmMx pacyeToB M MOAEIMPOBAHUA PEKOMEHAYETCA NPUBIEYEHME CNeLmannu3npoBaHHbIX
Hay4YHO-UCCNea0BaTeNIbCKMX OpraHM3aLMiA.

7.4.9. KomnneKcHble cTauMOHapHble HabAtloAeHNA 33 PEXKMMOM Ce/eBbIX MPOLLECCOB U CBA3AHHbIX
C HUMUK $GAKTOPOB, HAaYaTble NPU U3bICKAHMAX A1A Pa3pPaboTKM NPeanpPOeKTHON AOKYMEHTAUNN, SONKHbI
ObITb MPOAO/IKEHDI MPU U3bICKAHUAX A4 pa3paboTKM NpoeKTa.

CTaumoHapHble HabnoaeHUs B CeNEBbIX OYarax AO/IKHbI BKAOYaTb HabaogaeHma 3a npoueccamm
BbIBETPMUBAHUA, U3MEHEHUAMM BNAKHOCTWU, PEXMMOM CKIOHOBbIX MPOLECCOB, NOABUMKKAMWU PbIXJI0ro
MaTepuana, HanpsaxeHWAMW U MOPOBbIM AaBNEeHMEM B FPpyHTOBOM Maccuse. HabniopeHusa cnepyet
NpPoOBOAUTb eXKemecAYHO, a B nepuoabl WMHTEHCUMBHOrO BblNaJeHUA OCaAKOB W CHeroTasaHuA -
exeHeaeNbHO UK eXxeaHEBHO.

Mporpamma cTauMOHApHbIX HabawaeHW cocTaBAAeTCA NO AOMONHUTE/IbHOMY TEeXHUYEeCKOMY
33a/@aHUI0 M COr/IAacOBbIBAETCA C MECTHbIMM cayxbamu Pocruapometa u cnykbamuv MOHUTOPUHIA
3K30reHHbIX reonormyeckux npoueccos MIMP PP, a TakKe € 3aKa34YnKoM.

7.4.10. KamepanbHan 06paboTka maTepmanos U COCTaBAEHNE TEXHUYECKOTrO OTYETA BbIMOHAOTCS
B COOTBETCTBUM C TpeboBaHMAMM n. 6.18 CHuM 11-02-96 u nn. 7.2.10 - 7.2.12 HacTosAwero Ceoga npasu/i.

B cocTtaB rpaduyeckoit 4YacTU TEXHWYECKoro oTyeTa HeobXxoAMMO BKAKOYATb: MHMKEHEPHO-
reo/IorMYeckyto KapTy cesneonacHoro bacceiHa B macwTtabax 1:25000 - 1:10000, Ha KOTOPOW A0JI*KHbI
ObITb MOKasaHbl O4YarM 3apoXKAEHMA Cenel, Cco3JaloWMX HenocpeacTBEHHYD OMacHOCTb AAA
NPOEKTUPYEMOIO CTPOUTENLCTBA WM  CYLLECTBYIOWMX 303HUIA WU COOPYXKEHWUIM, C YKaszaHMeM WX



reHeTUYECKMX TUNOB; UHXXEHEPHO-Te0IONMYECKYIO KapTy NOWAAKN NPOEKTUPYEMOrO CTPOUTENLCTBA B
macltabax 1:5000 - 1:2000 unu KpynHee, € yKazaHUEM rPaHUL, PaCnpoCTPaHEHUs ceNeBbIX HAaKONAEHWUM
pa3NnYHbIX BO3PACTHbIX FEHepauuid, UX MOLLHOCTM, COCTaBa M CBOWCTB, BK/AHOYAA TUKCOTPOMHbie. B
TEXHUYECKOM  OTYeTe TaKXKe JO/MKHbl  ObiTb  NpuBeAeHbl  HeobXxogumble — XapaKTepPUCTUKM
cenedopMUpPYOLLNX U APYTUX TEHETUYECKMX TUMOB PbIX/IbIX OTOMXKEHUIA U NOACTUAAIOWMX KOPEHHbIX
nopoa, pa3BuTbIX B palloHe CTPOUTENbCTBA.

Mo pe3ynbTaTaM M3bICKAHWA HA CTaAMM MPOEKTA A0/KHA OblTb AaHa OKOHYaTenbHasa OLEHKA
YCNOBUI, MexaHM3ma 06pasoBaHMA U MHTEHCMBHOCTU Pa3BUTMA CeNeBbIX MPOLLECCOB, AaH MPOrHo3
Hanbonee BepOATHbIX TUMOB CENEBbIX MOTOKOB WM BO3MOXHOCTb WX aKTUBM3aUWMW B CBA3U CO
CTPOMTENbCTBOM W 3KCM/lyaTalMell COOPYXKEHWUIN, a TaKKe NpuBefeHbl PeKOMEeHAAUUN OTHOCUTENIbHO
HeobX04MMOCTU U XapaKTepa MPOTUBOCENEBbIX MEPOMPUATUN C YYETOM 3HAUYMMOCTU 3aLLMULLLAEMbIX
06BEKTOB, BO3MOMHbIX NMOCAEACTBUA OT HAPYLUEHMA UX HOPManbHOM paboTbl, COUMANbHbIX YCNOBUIA
pa3BUTMA paiioHa u ap.

7.5. NHXeHepHO-reonornyeckme n3biCKaHuA
AnA pa3paboTkM paboyen 4OKYMeHTaLMm

7.5.1. Mpun u3bICKAaHUAX HA CcTagunm paboyeit AOKYMEHTaUMWM B CeseonacHbIX pPanoHax
OCYLLECTBNAIOTCA YTOYHEHWE W f[eTasn3auma  MHKEHEePHO-Te0N0TMYECKUX YC/IOBUIM  MUCCaenyeMblX
Y4YaCTKOB, a TaK)Ke OLLeHOK M peKoOMeHZauMI, NpeaoXKeHHbIX Ha NpeablAyLIMX 3Tanax U3bICKAHWUI, B TOM
ynucne:

KOPPEKTUPOBKA MPaHUL, PacnpoCcTpaHeHNa CeneBbiX OTNIOXEHUI ans obecnedyeHma 6e3onacHOCTH
34aHUI U COOPYKEHNI;

JIOKann3auma ceneonacHbIX OTPE3KOB Ha Tpaccax gopor, Tpybonposoaos, /13N u apyrux o6bekTos
JIMHENHOro CTPOUTENbCTBA;

YTOYHEHWE PACMOJIOKEHUA YYACTKOB, HYKAAMOWMXCA B MNPOBEAEHUU  CTabOUAN3UPYIOLLMX
MeponpuATUI (TeppacMpoBaHUM CKIOHOB, arposIeCOMeNNopaLmMm 1 T.n.);

pelleHne BOMPOCOB, BO3HUKWWX B pe3ynbTaTe MPOXOXKAEHUS cefell nocne 3aBeplleHus
npeablayLLero sTana M3biCKaHMM Ha OCHOBE NPOBEAEHWNA AOMOJHUTENbHbIX U3bICKATENbCKMX PaboT;

KOPPEKTUPOBKa NPOrHO3HbIX PACYETOB M, NPU HEOBXOAMMOCTU, MOLENNPOBAHME.

7.5.2. Buapl n obbembl bypoBbix paboT cnepyer ycTaHaB/AMBATb B MPOrpaMmMe M3bICKAHUN B
COOTBETCTBMM C WX HA3HAYEHMEM, UCXOAS M3 MPUHATbIX MPOEKTHbIX PELEHUN MO CTPOUTENbCTBY M
pasmeLL,eHU o 34aHNIA U COOPYXKEHUI, B TOM YMC/IE Cee3aLLUTHBbIX.

7.5.3. NabopaTtopHble 1 NoJieBblE UCC/EA0BaHMNA Ha CTaanKn paboyeit AOKYMEHTALMM HAa3HAYaKOTCA
C Y4eTOM TUMa MPOEKTUPYEMBIX CENEe3aMUTHBIX COOPYXKEHUI WU Pe3yNbTaTOB MAaTEMATUYECKOTO WU
du3nYecKoro moaeIMpPoBaHNA YCNOBUI UX PabOoTbl MPK pa3HbIX NapamMeTpax CeneBoro noToka.

7.5.4. CtaumoHapHble HabatoAeHMA, HayaTble Ha NpeablayLWmMX 3Tanax U3biCKaHWM, AONXKHbI ObITb
NPOAO/IKEHbI MPWU M3bICKAHMAX A1A Pa3paboTKM pabodelt AOKYMEHTAUMM W B JasibHellemM npu
CTPOMTENbCTBE M 3KCMAyaTauMu COOPY)KeHUW. [laHHble CTauMoOHapHbIX HabalaeHuin Heobxogumo
MCNonb3oBaTb ANA MNPOrHO3MPOBaHMA OMACHOCTM BO3HWUKHOBEHWA Cener nNpu  CO3L4aHUM U
bYHKUMOHMPOBAHMM CYKO HabNIOAEHUSA W OMNOBELLEHMS.

7.5.5. TeXHUYECKMIA OTHET NO pe3yNbTaTaM UHKEHEPHO-TEOIOrMYECKMX U3bICKAHWUI o1a pa3paboTku
paboyen JOKYMEHTaLLMN A0IKEH COCTAaBNATLCA COrlacHo TpebosaHmuam n. 6.24 CHuM 11-02-96 un. 7.2.12
HacTosawero CBoAaa npasua ¢ ydeTom TpebosaHuin n. 7.5.1. Fpadmueckan 4acTb OTUETa AO/KHA COAEpKaATb
WH}XEeHepHO-reo1IorMyeckme KapTbl y4aCcTKOB CTpoUTENbCTBA MacliTabos 1:5000 - 1:2000 (ecnum oHM paHee
He COCTaB/A/INCL) UM KPyNHee, C YKazaHMeM UMEBLUMX MECTO U MPOTrHO3MPYEMbIX ONACHbIX 30H, NyTel
3BaKyalUMM HACeNEeHUA W KOHTYPOB NPOEKTUPYEMbIX COOPYXKEHWN. Ha ydacTKM cTpouTenbcTBa
NMPOTMBOCENIEBLIX COOPYKEHUA U  MEPONPUATUIA COrNAaCHO TEXHUYECKOMY 33[aHMI0  3aKasuMmKa
COCTaBAATCA NAaHbI B MaclwTabax 1:1000 - 1:500.

7.6. NHXeHepHO-reonornyeckme n3biCKaHuA
B Mepuog, CTpouTenbCTBa
M 3KCM/lyaTauum 34aHNM U COOPYKEHN



7.6.1. UHXXEHEepPHO-reoIorMyeckme U3bICKaHUA B NEPUOA, CTPOUTENbCTBA 34aHUI U COOPYKEHUI B
cenleonacHblX parioHax AONXKHbI obecrneymBaTb NOAyYeHUE MATEPUANOB U AaHHbIX, HEOOXOAMMbIX ANA
KOPPEKTUPOBKM B HEOBOXOAMMbIX C/y4YasX MNPOEKTHbIX PeleHUn U npeaynpexaeHnna aBapunHbIX
CUTYaUMI, CBA3AHHbIX C TMPOXOXKAEHMEM cenell A0 3aBeplleHua CTPOUTENbCTBA Cene3almUTHbIX
COOPYKEHUI U NPOBEAEHUA cenenpenoTBpaLLatoLMX MePONpPUATUIA.

B cocTaB M3bICKaHWi, KaK NPaBK0, AOMKHbI BXOAMUTb CTaLlMOHAPHbIE HAabA0AEeHWUSA 33 NPUPOAHbBIMU
baKkTopamu, BAUAIOLMMM HA BO3HUKHOBEHME Cefiel, a TaKXKe 3a AMHAMMKOM CKAOHOBbIX MPOLECCOB B
npeaenax ceneonacHo Ttepputopun. MNpu 3TOM MOFYT MNPOBOAMTBLCA MapLUpyTHble HabaaeHus,
NPOX0/Ka ropHbIX BbIpaboToK, 0T6Op Npob rpyHTOB M NoA3eMHbIX BoA, NabopaTopHble, reodpusmyeckme
W rTMAPOreosorMyeckme nccaefoBaHua, MoOAeNMpPoOBaHME.

CocTaB 1 06beMbI MHKEHEPHO-TE0N0MMYECKUX PabOT yCTaHaBANBAKOTCA B MPOrpaMmme U3bICKaHUI B
Ka*K4OM KOHKPETHOM Cy4Yae, C YYETOM MECTHbIX KNMMATUYECKUX U UHKEHEPHO-TE0IOFMYECKUX YCIOBUA.

7.6.2. VIH}XeHepHO-reoIorMYeckne M3biCKaHMA B Nepuos 3KcrayaTaumu 34aHUN U COOPYKEHW
cnenyeT NPoBOAMUTL ANA:

HabNtoAEeHUI 33 USMEHEHUAMMU UHKEHEPHO-TE0N0TMYECKUX YCIOBUIA, B TOM YMUC/Ie U3MEHEHUAMU
ycnosuit u ¢pakTopos GopMMPOBAHMA N MPOXOXKAEHUA CENEBbIX MOTOKOB;

YCTaHOBNEHWUA COOTBETCTBUA MCXOOHbIX AAHHbIX, MCMNO/Jb30BaHHbIX O/ BbINMOJHEHHOTO paHee
nporHosa d¢opmupoBaHMa ceseid, daKTUYECKOM CcuUTyauum B nNepuog 3SKCnayaTaumu BO3BeAEHHbIX
06beKTOoB;

PEKOHCTPYKUMN UM BOCCTAHOB/IEHWMS  3KCM/YyaTaUMOHHOM  MPUrOAHOCTU  cenesaluTHbIX
COOpPYKEHUN.

CocTtaB 1 06bem paboT yCTaHaBAMBAIOTCA NPOrPAMMO M3bICKaHMI B COOTBETCTBUN C TEXHUYECKUM
3aflaHMEeM 3aKasyuKa.

7.6.3. MpW NHXKXEHEPHO-Te0NOTUYECKNX M3bICKAHUAX ANA NNKBUAALMM SKCNAyaTUPyeMoro o6bekTa
Heobxo0AMMO yCTaHaBMBaTb:

cTeneHb U3MEHEHUA MHXKEHEPHO-Te0NIOrMYECKMX YCIOBUM, BKAtOYAA ycnosua GOpMUpPoBaHMA U
NPOXOXAEHUA CeneBblX MOTOKOB;

HeobxoAuWMmble AaHHble Ans 06OCHOBAHMA MPOEKTHLIX PELUeHW Ha caHauuio (034,0poB/ieHUe)
TepputTopuu;

COCTOAHWE NMPOTUBOCENIEBbIX COOPYHKEHUN N MEPONPUATUIN U BO3MOXKHOCTb MX COXPAaHEHUSA WK
PEKOHCTPYKLUMM.

CoctaB HeobXOAMMbIX LAHHbIX 418 ODOCHOBAHMA NIMKBMAALMW SKCMAyaTUPYEMbIX 34aHUI U
COOPYKEHUI J,OMKEH BbITb YCTAHOB/IEH B TEXHUYECKOM 334aHMM 3aKasumKa.

8. UHKEHEPHO-TEONTOIMNMYECKUE U3bICKAHWA
B PANOHAX PA3BUTUA NOATOMN/IEHNA

8.1. O6uwme nosoKeHus

8.1.1. Moa noAaTonNeHMEM NOHMMAETCA MNpouecc MNoAbeMA YPOBHA TPYHTOBbIX BOJ Bbllle
HEKOTOPOrO KPUTUYECKOrO MOJIOMKEHUSA, A TaKkKe GOpMUMPOBAHUA BEPXOBOAKU U (MAWN) TEXHOTEHHOro
BOAOHOCHOIO FOPM30HTA, MPUBOAALLMNA K YXYALLIEHNIO MHXEHEPHO-TE0I0rMYECKMX YCAOBUIN TEPPUTOPUN
CTPOUTENbCTBA, ArpoOMeENNOopPaTUBHON U 3KoNOrMyecko o6CTaHOBKM. [oaTtonneHwe obycnoBaeHo
NpeBbIlEeHNEM MNPUXOAHbIX CTaTell BOAHOro H6anaHca Haj, PacxoAHbIMW MO BAWAHMEM KOMMJEKca
NPUPOAHBIX U TEXHOTEHHbIX GAKTOPOB.

BennumHa KpUTUYECKOrO YPOBHA YCTAHABAMBAETCA MPOEKTHOM (Man, npu HeobxoaAMMOCTH, C
yyacTMeM M3bICKaTeNIbCKOM) opraHusaLumen, B 3aBUCMMOCTM OT pellaeMbiX MPOEKTHbIX 334a4y, CTaauu
NPOEKTUPOBAHUSA U MECTHbIX MPUPOAHbLIX YCNOBUI. TNybUHA KPUTMYECKOro YpoBHA onpeaenseTcs
rNyouHoOM 3anoxeHus M TMNamun ¢GyHOAMEHTOB, KOHCTPYKLMEN MOA3EMHOM YacTU COOPYHKEHUMN,
CBOMCTBAaMW T[PYHTOB OCHOBAaHWI B aKTUMBHOM 30HE, BO3MOXHOCTbIO BO3HMKHOBEHWMA OMACHbIX
NHXXEHEePHO-reo1I0rMYecKmMx NPOLLEeCCOB, BbICOTOM KanNUANAPHOM KalMbl.

MoaTonneHe COMPOBOXKAAETCA YBEAMYEHMEM BNAXKHOCTM FPYHTOB 3a CYET 3amaumBaHuA. pu
HeobXxoaMMOCTH, ANA NpPeABapUTE/IbHbIX MPOEKTHbIX PacyeToB (CyMMApHOW MNpocagku, HabyxaHus,
OCaZlKM) MO 334aHMIO 3aKa3uMKa MOXKET ObiTb BbIMOJHEHO OMNpefeseHUe KPUTUUYECKOM BNAXKHOCTMH,



npeBblEHNE KOTOPOW Bbi3blBAaET U3MEHEHME CBOMCTB IPYHTOB M pa3BuUTUE AedopMaumii eCTECTBEHHOIO
OCHOBaHMA.

MoHAaTMe "noaTtonneHne" NPUMeHSEeTCs B CBA3U C OCBOEHMEM TEPPUTOPUM (paiioHa NaaHMpyeMo
3aCTPOMKK, NOMOCHI TPACChI, y4acTKa CTPOMTENbCTBA 34aHUI M coopy:KeHui). MoagTonneHHON 0bblYHO
CYMTaAETCA TeppuTopuA, ANA HOPMANbHOMO WCMO/Ib30BaHWA KOTOPOW TpebytoTca meponpuaTua Mo
NMOHWMKEHWUIO YPOBHA NOA3EMHbIX BOA U ApYrue 3alMTHbIE MePONpPUATUSA, U, HAOBOPOT, HENOATONJIEHHOMN,
- €C/IM g8 JA@HHOIO BMAA MCNOJ/Ib30BaHMA TEPPUTOPUM ITUX MEPONPUATUIA He TpebyeTca.

MoaTonneHve BO3HUKAET He TOJIbKO MPU BbICOKOM YPOBHE CTOSIHUA TPYHTOBbIX BOA,. BO3MOMKHbI
c/yy4au, Korga gaxe npu riybokom 3aneraHun ypoBHa (6onee 10 - 15 m) nogronjeHue MOKeT
CYLLLECTBEHHO OC/IOXHATb CTPOUTENLCTBO M IKCMNYaTaLMI0 HEKOTOPbIX COOPYKEHUM (34aHNIN C TIYyHOKUM
3anoxeHneM GpyHAAMEHTOB, NOA3EMHbIX Fapa*kei 1 TOProBbIX KOMMIEKCOB, IMHUIA METPOMOAUTEHA U
T.N.).

8.1.2. OCHOBHbIMW NPUYMHAMU BOZHUKHOBEHMUA U Pa3BUTUA NOATONIEHUA ABNAIOTCA:

NnoAMnop rPyHTOBbLIX BOA B MPUOPEXKHbIX 30HaX Mopei U BOAOXPaHWUANLL, BAOIb OOPTOB KaHa 0B,

TEXHOTeHHble YTEYKN U3 BOLAOHECYLMX KOMMYHWKAUWMA, NPyaoB, OTCTOMHWMKOB, HeAO0CTaTO4YHas
OpraHu3auma MOBEPXHOCTHOrO CTOKA Ha 3aCTPOEHHbIX TeppUTOpUAX, HeahPEKTUBHOCTb JIMBHEBOM
KaHa/NM3aunm, HapyLleHne ecTeCTBEHHOIO CTOKA NpY NPOBEAEHMM CTPOUTE/NbHbIX PaboT, HeyMepeHHbIl
NOJIMB rOPOACKMX HacaXKAeHWUN U Caf0BO-0rOPOAHbIX YYaCTKOB;

b6apparkHblt 3ddEKT Npu CTpoUTenbCTBe 3arnyb/ieHHbIX MNOA3EMHbIX COOPYXKEHWI, 3acbinke
0Bparos HeGUNLTPYOLWMM MAaTEPUANOM, YCTPOMUCTBOM CTEH B FPYHTE M CBalHbIX NONEN;

KOHAEHCauMa BAarM nog OCHOBAHUAMW 343aHWNA, 31eBaTopamMu WU APYTUMWU COOPYKEHUAMM,
achanbToBbIMM NOKPLITUAMM HA 3aCTPOEHHbIX FOPOACKUX TEPPUTOPUSAX;

rMapoMennopaTMBHan AeATeIbHOCTb HA MacCMBaX OPOLLEHUS.

8.1.3. Pa3BuTHE NOATONNEHWA, KaK NPABUIO, BbI3bIBAET HEFAaTUBHbIE NOCNEACTBUA:

aedopmaumm GyHAAMEHTOB M HA3E€MHbIX KOHCTPYKUMM 34aHWUIA U COOPYNKEHUMN, BbI3BaHHble
M3MEHEHMEM MPOYHOCTHbIX U AedOPMaLMOHHbIX CBOWCTB FPYHTOB, B OCOBEHHOCTM, 0b6nagatoLmx
cneunduyecknmm ceomcTBamm (NPocaouHoOCTb, HabyxaHue, BblleNaunMBaHUe, pasMoOKaHKe);

3aTonsieHne NoA3emMHbIX YacTei 34aHUN, COOPYKEHUN, KOMMYHUKAUMIA, yXyLLeHUe YCNOBUIM KX
aKcnayaTauuu;

BO3HMKHOBEHME M aKTMBMU3aLMA OMNACHbIX Fe0/I0TMYECKUX NpoLLeccoB (0nonsHu, KapcT, cydpdosus,
npocaaku, HabyxaHue rpyHToOB U 4p.);

NnoBbllliIeHWe CeNCMMUYECKo 6annbHOCTM (NPU CEeMCMMUYECKOM MMUKPOPaAMOHUPOBaHUM) 3a cyeT
M3MEHEeHMA KaTeropmumn rpyHToOB MO CEMCMUYECKMM CBOMCTBAM;

M3MEHEeHWe XMMWMYECKOro COCTaBa, arpecCMBHOCTM W KOPPO3MOHHOW aKTUBHOCTU TPYHTOB W
noA3eMHbIX BOA,;

3arpsA3HeHne MOBEPXHOCTHbIX W MOA3EMHbIX BOZ, MCMONb3yeMbIX ANSA XO3AMCTBEHHO-NMUTbEBbIX
uenem;

YXyAWeHWe 3KOMIOTMYECKOM U CAaHWUTApPHO-INMAEMMONIOIMYECKOM OBCTAaHOBKM  BCleACTBUE
NOATOMN/JIEHUA TEPPUTOPUIA MPOMBILLNEHHBIX NPEANPUATUI, MOJUFOHOB ObITOBLIX M MPOMBbILLIEHHbIX
OTX0A0B, HepTEXPAHUAULL, CKOTOMOIMAbHUKOB U APYrMX UCTOYHMKOB XMMMUYECKOTO U OPraHMYecKoro
3arpsAsHeHus;

nospexaeHMe NAMATHUKOB UCTOPUN U KYNbTYPbl, YHUUTOXKEHWUE YHUKANbHbIX NaHAWadTOB.

B onpeaeneHHbIX yCNOBUAX MOATOMNJEHUE MOMKET NPUBECTU K BO3HUKHOBEHWUIO Ype3BblYaiHbIX
CUTyauui.

8.1.4. 'HKeHepHO-reoNornMYeckmne U3blCKaHWA B paloHax pa3BUTUA NOATOMNAEHUA B AONOJHEHME K
nn. 4.2 1 5.9 CN 11-105-97 (4acTb |) aonxHbl obecneymnsatb:

M3yYEeHWE U OLEHKY MMAPOreo/NIorMYecknx YCNOBUN TEPPUTOPUN (pPerMoHa, pailoHa, NAOLLaLKK,
y4acTKa, Tpaccbl) 06 bEKTOB CTPOUTENLCTBA;

BbIIB/IEHNE UCTOYHMKOB NOATONIEHWNA U 3arpA3HEHUA NOA3EMHbIX U MOBEPXHOCTHbIX BOA;

BbINOJIHEHME MPOrHO3a WM3MEHEHMA TUAPOreo/IOrMYEcKUX YCI0BUIM C YYETOM Bbi3blBaEMbIX
NoATOMNNEHUEM HeraTUBHbIX NOCNEeACTBUI;

OLEeHKY OMacHOCTM BO3HUKHOBEHMA U Pa3BUTUA MOATONJIEHUA NPU  PA3ANYHbIX BUAAX
MCMO/1b30BaHUSA TEPPUTOPUN;

noJsiydeHMe HeobXxoaMMbIX MapameTPoB 4181 060CHOBAHUA NPOEKTHbLIX PELLEHUI MO CTPOUTENLCTBY



(peKOHCTPYKLMM) 34aHUIN N COOPYIKEHWNI B YCNOBUAX PA3BUTUS NOATOMNAEHUA U UX UHXKEHEPHON 3aLLMTe;

pa3paboTKy NPeasoKEHNN U PeKOMEHAALMI MO OPraHU3aL MM 1 BEAEHWUIO TMAPOAUHAMUYECKOTO U
TMAPOXMMMUYECKOTO MOHUTOPMHIA NOL3EMHbIX BOA W Pa3BUTMA COMYTCTBYIOLMX NPOLLECCOB.

8.1.5. Mpu UHKEHEPHbIX U3bICKAHWUAX CneayeT YYUTbIBATb, YTO NOATOMNIEHME Pa3BUBAETCA NO ABYM
NPUHLANUANBHBIM TMAPOTE0NIOTMYECKMM CXEMAM, PA3/IMUYHBIM MO PEXUMY, YCAOBUAM GOPMUPOBAHUA U
XapaKTepy pacnpocTpaHeHUs NoA3EMHbIX BOA,:

Cxema 1 - noaTonneHve pa3BMBAETCA BC/AeACTBME NOAbEMA YPOBHA MEPBOro OT MOBEPXHOCTU
6€e3HanopPHOro BOAOHOCHOIO rOPM30HTa, KOTOPbIN UCMbITbIBAET CYLLECTBEHHbIE CE30HHbIE U MHOTONIETHWNE
KonebaHuA, Ha TeppuUTOpPUAX, rae rybuHa 3aneraHnsa ypoBHA NOA3EMHbIX BOA, B 6ONbLUIMHCTBE C/yYaes
HeBesMKa (06blvHO He npesbiwaeT 10 - 15 m); npu nogTonneHMn HabagaeTca NPEUMYLLECTBEHHO
€CTECTBEHHO-TEXHOreHHbIN TUN PeXKMMA NOA3EMHbIX BOA,;

Cxema 2 - noATon/eHne pasBMBaETCA BCNEACTBME YBAKHEHUSA TPYHTOB 30HbI aspaumu u (am)
$dopmMMpoBaHMNA HOBOIO TEXHOFEHHOIO BOAOHOCHOIO rOPM30HTa C NOABEMOM €0 YPOBHA Ha TEPPUTOPUSX,
roe nogsemHble BOAbl MMEKT Clopaauyeckoe pacnpocTpaHeHne uam BoobLe OTCYTCTBYHOT 4O KPOB/M
noAcTUatoLLero Bo4oynopa MMbo ypoBeHb NEPBOro OT NOBEPXHOCTU BOAOHOCHOTO FOPU30HTA 3asieraet
Ha 3HaunTenbHoM rnybuHe (06bI4HO 6onee 10 - 15 m); Npu noATONAEHUM HabAoAaeTCcA TEXHOreHHbIM TUN
peXuma noA3eMHbIX BOg,

MpuHUMNMANbHbIE Pa3IMYMA B  PasBUTMM NOATOMNEHUA npedonpenenaoT cneuyudury u
METOAMYECKYIO  HAMpPaBAIEHHOCTb  M3bICKaHMI, a TaKXKe MEeTOAMKY MPOrHo3a  M3MeHeHUs
rMOPOreoNorMyecknx ycaoBUM UM OCOBEHHOCTU  UHXKEHEPHO-TMAPOreoornyeckoro 0b0CHOBaHUSA
WHXXEHePHOW 3aLUmTbI.

8.1.6. MpOrHo3 U3MeHEHMA TMAPOreoI0rMYeCcKMUX YCAOBUA B PalioHaxX Pa3BUTUS MAKU BOSMOMKHOIO
BO3HWMKHOBEHMSA NOATONJEHUA AO/KEH COCTABAATLCA C YYETOM CXEM Pa3BMTMA MpoLecca.

Mpu pa3suTMM npouecca nNo cxeme 1 BbINOMHAETCA MPOrHO3 MOAbEMa YPOBHA U WU3MEHEHUA
XMMWYECKOro COCTaBa FPYHTOBbLIX BOA, C Y4ETOM €CTECTBEHHbIX (CE30HHbIX U MHOTONETHNUX) KoebaHuiA.

Mpu pasBuTUKM npoLecca No cxeme 2 BbINOAHAETCA MNPOrHO3 (GOPMMPOBAHUA TEXHOTEHHbIX
NoA3EMHbIX BOA W W3MEHEHMA CBOWCTB TFPYHTOB 30Hbl aspauuu (0COOGEHHO, ecnm 3TW FPYHTHI
npocagoyHble nau Habyxatowme).

Bce MHXeHepHO-reoI0rMyeckme 1 rmgporeoorMyeckme NPorHo3bl 40KHbI BbINOJHATLCA C Y4ETOM
B/IMAHUA TEXHOTEHHbIX HArpy3oK M BHELHWUX TMAPOLAMHAMMYECKMX FPaHUL, UCCaeayemMon TEPPUTOPUMN.
Mpn sTom uccnepyemas NAOWALb MOMKET 3HAUMTEbHO MPEBOCXOAUTb MAOWAAb NPOEKTUPYEMOro
obbeKTa.

Mpw BbINOAHEHUN NPOrHO30B U3MEHEHUSA TMAPOre0I0rMYeCcKMX YC0BUI (penma noaseMHbix Bog,
OVNHAMMKM  apeasioB  3arpsAsHeHMA MOA3eMHbIX BO4 W Ap.) pPeKomeHAyeTca  COCTaBAATb
rMAPOreo/IOrMYEcKy0 MOAE/Ib TEPPUTOPUKN, PEryaspHO MOMNOJHAEMYD HOBOW WHbopMauunen npu
nocneayroLLmMxX U3bICKaHUAX.

Mmaporeonornyeckme NporHo3bl AOXKHbI YYUTbIBATb A0/TONETHUE NEPCMNEKTUBbI SKOHOMUYECKOTO
M COLMANbHOrO PasBUTUSA PErMoHa, ropoga, noceneHus. MpoaoNKUTENbHOCTb NepMoaa, Ha KOTOpblit
COCTaB/IAETCA NPOrHO3 U3MEHEHUA M’MAPOre0I0rMYECKMX YCOBUIM HA 3aCTPOEHHbIX TEPPUTOPUAX, AOKHA
coctaBnATtb 5 - 15 nieT. Kaxaple 5 neT nporHos Ao/1xKeH KOPPEKTUPOBATLCA B COOTBETCTBMM C USMEHEHUEM
TEXHOTeHHOW Harpysku (HOBOE CTPOMUTENbCTBO, PEKOHCTPYKUMSA, pacClUMpPeHne WAM AUKBUAALMA
06beKToB).

8.1.7. B cnyyae ecnu ougHKa CUTyaLMuM M NPOTHO3 M3MEHEHUA TUAPOTrE0NOTMYECKUX YCOBUN
CBMAETE/NbCTBYIOT O HEOBXOAMMOCTM WHXKEHEPHOW 3alMTbl OT NOATOMNAEHMA, [AOMKHO ObITb
npeAycMOTPEHO NONYYEHUE UCXOAHBIX AAaHHbIX, HE06X0ANMbIX A5 BbIOOpa BUAOB MHKEHEPHOM 3aLLUUTLI,
TUNA, KOHCTPYKLUMU U peXXMma paboTbl BOAONOHU3UTENBHbIX YCTPOWUCTB U pelleHna Apyrux 3agad.

8.1.8. K oueHKe onacHOCTM MNOATOMN/EeHUA chedyeT noaxoautb aubdepeHUMpPOBaHHO B
3aBMCMMOCTM OT CTENEHN OCBOEHHOCTU TEPPUTOPUMU:

Ha 3acTpauMBaemol (MAM NNaHMpPyemMOoW K 3acTPOMKe) TeppuTOpUM - 3TO BO3MOMKHOCTb
BO3HMKHOBEHMA W pPas3BUTMA Mpouecca MOATOMMEHMA B oOnpeaeneHHOW MPUPOLHO-TEXHOTEHHOM
06CTaHOBKE (XapaKTepu3yeTcs NAOWALbio U CKOPOCTbIO Pa3BUTUA NpoLecca);

Ha Yy)e 3acTpOeHHOM TeppuTopuM - 3TO CcNOocobHOCTb npouecca MNOATOM/IEHUA Bbli3blBaTb
HeraTuBHble NOCNEeACTBUA M HAHOCUTD YLLLEPD, pa3mepbl KOTOPOTo B ONpeaeNeHHbIX MPUPOAHbIX YCI0BUAX
anddepeHuMpoBaHbI NO NIOLLLAAM U BO BPEMEHW B 3aBUCMMOCTU OT TUMOB Y UHTEHCUBHOCTU TEXHOTEHHOM



Harpysku (xapaktepusyetca KoapPUuUMeHTOM NOPArKEHHOCTU TEPPUTOPUM NOATOMNAEHMEM U HAHOCUMbIM
ywepbom).

OueHKy yuwepba cnenyeT BbINOAHATbL MPU Y4acCTUM M3bICKATENIbCKOW, a NMpU HeobxoaMmocTy,
Hay4YHO-UCCNea0BaTENbCKOM OpraHM3aLmu.

8.1.9. B npouecce rmaporeonorniyecknx nccnesoBaHnin Heo6xoaMMo yCTaHaBNMBaATb:

GUNBbTPALMOHHbIE CBOWCTBA TPYHTOB B rpaHMLAX pavoHa (NAowafKkuW) M3bICKaHUMK, a TaKXKe B
npeaeniax ee BHELWHUX r’MAPOAMHAMUYECKMX FPaHuL;

3aKOHOMEPHOCTM (GOPMUPOBAHUA peXMMA (YPOBEHHOIO, XMMMUYECKOro, TemnepaTypHOro)
noA3eMHbIX BOA;

TMNbl BogoobmeHa (punbTpaums B BOAOHACHILLEHHON 30HE; B/AronepeHoc, NpPoucxogAwmin B
HEHacbIWEeHHOW 30He NyTeM MHOUALTPAUUM M UCMApPeHUs; nepefadva rMMAPOCTaTUYECKOro AaB/EHUS;
AnddY3MOHHbBIN NepeHoC BellecTsa 1 ap.);

0COB6EHHOCTM B3aMMOCBA3N NOA3EMHbIX Y MOBEPXHOCTHbIX BOA,

XapaKTepUCTMKy obnactein pasrpy3kn NOTOKA MOA3EMHbIX BOA M YAANEHHOCTU UX OT U3yvyaemom
NAOWAAKK;

arpeccMBHOCTb M KOPPO3UOHHYIO AKTUBHOCTb NOA3EMHbIX BOZ, C yHETOM BO3MOXKHOIO 3arpA3HEHMS.

NccnepgoBaHWe M OLEHKA BAMAHWUA MOATOMAEHMA HA 3KOJOTMYECKYlo OBCTAHOBKY (M3MeHeHue
NPUPOAHbIX U TEXHOTEHHbIX NaHaWwadToB, 3a60NaUMBaHME, CHUKEHNE AarPOTEXHUYECKUX CBOMCTB MOYB,
rmbenb M U3SMEHEHWe COCTaBa PaCTUTENbHbIX COOOLLECTB, YXYALIEHUE YCNOBUI KU3HN HAaCeNeHUs, B TOM
yucne CaHUTapHO-INUAEMMONOIMYECKON OOCTAHOBKM) [AO0/KHbI OCYLLECTBAATLCS B KOMMJEKCE C
WUHXXEHEPHO-3KONOrnMYeCKMMM U3biCKaHMAMMK cornacHo CI 11-102-97.

8.1.10. B TexHM4eCKOM 33aJaHUN HA NHXKEHEPHO-Te0NIOTMYECKME U3bICKAHUA ANA CTPOUTENbCTBA B
palioHax pa3BUTMA NoAToNeHMA B gonosHeHue K n. 4.13 CHuN 11-02-96 n n. 4.6 CM 11-105-97 (4acTb |)
HeobxoAMMO NPMBOAUTL CAeaytoWwMe CBEAEHUA:

0CO6EHHOCTM (NNaHMPOBOYHbIE, KOHCTPYKTUBHbIE, UCTOPUYECKME, COLMA/IbHbIE, SKONOTUYECKUNE U
Op.) TeppuTOpUit N 06 LEKTOB CTPOUTENLCTBA;

rnybuHy 3anoxeHunsa GyHAAMEHTOB M FNyOUHY KPUTUYECKOrO YPOBHA NOA3EMHbIX BOA, €CAN 3TU
[JaHHble YCTaHOB/IEHbI MPOEKTHOM OpraHM3aumen;

OMHAMMKY CYLLLECTBYHOLLEN 3aCTPOMKN TepPUTOPUN;

06bembl BOAONOAAYM M BOLAOOTBEAEHUS NO Pa3/IMYHbIM TUNAM 3aCTPOMKMY;

KPATKYO XapaKTepPUCTUKY BOAOHECYLLMX KOMMYHUKaLMIA U cBeaeHMA 06 aBapusax HA HUX;

XapaKTEPUCTUKY CUCTEM PEryIMPOBAHUA MOBEPXHOCTHOTO CTOKa;

CYLLECTBYIOLLME CUCTEMBI MHXKEHEPHON 3aLLUTbI OT NOATONNEHUA U UX 9PPEKTUBHOCTD;

COCTaB U COCTOSIHME CTaLMOHApPHON M BpeMeHHOW HabnoaaTenbHbIX ceTeil (rocyaapCTBEHHbIX U
BEOMCTBEHHbIX);

[aHHble O BMAAX W ywepbe OT HeraTUBHbIX MOCAEACTBMA NOATONNAEHUA W APYrUX OMACHbIX
reo/IOrMYECKUX N UHKEHEPHO-TE0IOMMYECKUX MPOLLECCOB;

TpeboBaHUA K coAepKaHMIO MPOrHO30B U3MEHEHMA TMAPOre0/10rMYECKUX YCTOBUIA.

8.1.11. NMporpamma rmgporeonorMyeckmx UCCNeLoBaHUM NPU MHKEHEPHbIX U3bICKAHUAX B paioHaXx
pa3BUTMA NoaToneHna B AononHeHue K n. 4.14 CHuMN 11-02-96 u n. 4.8 CM 11-105-97 (4acTb 1) gonkHa
cofepkatb:

060CHOBaHME rpaHUL, TEPPUTOPUK, Ha KOTOPOK NPOBOAATCA MMAPOre0IorMYeckne UCCie0BaHNS;

060CHOBaHME UM BbIOOP BO3MOXKHOTO OObEKTa-aHaNoOra [ANA OLEHKM pPasBUTMA npouecca
nogTonieHus;

nepeyeHb oOnpeaensiembiXx rUAPOreo/NorMYeckMX MnapameTpoB, MeToAbl MX MONYYEHUA MU
pacnosioXeHne NyHKTOB OMNbITHO-GUAbTPALMOHHbIX PaboT;

060CHOBaHMeE, NPN HEOBXOAMMOCTM, CO3A4aHMA CETU HabNtAATENbHBIX CKBAXKMH A4 NPOBeAEeHUA
rMAPOreonorMyeckoro MOHUTOPUHTA.

B nporpamme ruaporeosiormyeckux MUccrefoBaHUn cocTaB, 06bembl, METOAMKY M TEXHOJIOTUIO
rmgporeonormyecknx  pabot cnegyer  ycTaHaBauMBaTb  Ucxogs M3 pabouyeit  runotesbl O
TMAPOreoNorMYeckUX YCNOBUAX TEPPUTOPUN, ONpesensatowmx cneunduky pasBuTUA NOATONAEHMUS.
Paboyasa rmnoTesa coctaBaseTcA Mo AaHHbIM cbopa M 0606WEeHNA MaTepuanoB rocy[apPCTBEHHbIX
reo/Ioro-CbeMOYHbIX PaboT, UHXKEHEPHbIX U3bICKAHWUIA U CNEeuMaNbHbIX UCCAeAOBAHUI MPOLWAbIX NeT,
pPeTPOCNeKTUBHOIO aHaAM3a AMHAMMUKM TEXHOFEHHOTO OCBOEHUA TEPPUTOPUMN.



B cnyyae gaBHOCTM M3bICKaHWI npownbix net (n. 5.2 CM 11-105-97 yactb |) go pa3paboTku
nporpammbl TMAPOreo0N0OrMYECKUX WUCCAELOBAHNIN PEKOMEHAYETCA BbIMNONHUTb PEKOTHOCLMPOBOYHOE
obcnefoBaHue UccneLyemon TeEppPUToOpPUK.

[na 3aCTpOEHHbIX, 3aCTPaMBaEMbIX M HAMEUYAEMbIX K 3aCTPOIKe TEPPUTOPUIA B palloHaxX PasBUTUA
NoATOMJIEHUA, HE3ABUCUMO OT C/I0XKHOCTU reoMopPPONOTUYECKMX, FEONOTUYECKUX, TMAPOre00MMYECcKmX,
rMAPOAUHAMUYECKMX YCNOBUA U MHTEHCUBHOCTU TEXHOFEHHbIX BO34eNCTBMI, NpuHumaeTtca Il (cnoxHas)
KaTeropus CNOXHOCTU UHKEHEPHO-TE0IOMMYECKMX U TMApOreosornyeckmx ycnosui (Mpunoxkenune b CMN
11-105-97 yacTb 1), TaK Kak NoATON/EHNE MOKET OKa3blBaTb pellatolee BAUSHUE Ha BbI6OP NPOEKTHbIX
peLleHn.

8.1.12. K cocTaB/IeHWNIO TEXHUYECKOTO 3a4aHuA U NPorpaMmmbl paboT Ha MHMKEHEPHO-TeoorMyeckme
M3bICKAHMA Ha 3aCTPOEHHbIX Tepputopuax u (unmM) ana ocobo OTBETCTBEHHbIX OOBEKTOB, MNpu
Heobxo4MMOCTH, cneayeT NPUBEeKaTb CleLMann3mpoBaHHble NMPOEKTHO-U3bICKaTeIbCKME WKW Hay4yHO-
nccnefoBaTeNlbCKME OpraHM3auMM, KoTopble B AasbHEWWemM MOFyT Y4YacTBOBaTb B COCTaBAEHWUM
NMPOrHO30B WM3MEHEHWUA TUAPOreosIONMYECKUX YCOBUIA WU BbipaboOTKE peKoMeHZauMi Aaa MPUHATUA
MPOEKTHbIX PELIEHNIN N0 UHXKEHEPHON 3aLuTe.

8.1.13. lupporeonornyeckme wuccnenoBaHMA MPU UHXKEHEPHO-Te0/IONTMYECKNUX U3bICKAaHUAX B
palioHax pa3BUTMA MNOATOMJIEHMA MPOBOAATCA, KaK MPaBWUAO, B KOMMJEKCE C WHMXKEHEpPHO-
rMAPOMETEOPONOTUYECKUMU U UHIKEHEPHO-3KOOTMYECKMMM N3bICKAHUAMMU U TPEBYIOT B3aMMHOM YBA3KM
BO n3bexxaHue ay61MpoBaHUA BbINONHAEMbIX PaborT.

8.2. CocTaB MHXEHepPHO-reoN0rM4ecKkmMxX U3biCKaHWA.
JononHuTenbHble TeXHMYecKme TpeboBaHumA

8.2.1. B gONONHEHMe K COCTaBy MHMKEHEPHO-reo0rMYeckmMX U3bICKaHUN, NpeayCMOTPEHHOMY M.
5.11 5.9 CM 11-105-97 (4acTb 1), Ha TeppUTOPUAX PA3BUTMA NOATOMNIEHUS C LLE/Ibl0 KOMNIEKCHOMN OLEHKU
WHXXEHEPHO-reo/IoNMYEeCcKUX M TUAPOreo/IOrMYECKUX YC/IOBUIM TeppuUTOpUM B nNpegenax BHELIHUX
rMAPOANHAMMUYECKUX TPAHUL, A TaKX¥Ke MMAPOreoNorMyeckoro palMoHNMPOBaHMA MO YCAOBUAM PasBUTUS
NMOATOMN/IEHNS U COCTaB/EHUA MPOrHO3a U3MEHEHUA TMAPOreo/IOTMYECKUX YCA0BUIA B 3aBUCUMOCTU OT
cneundurkn pasBUTUA NMOATOMJIEHUA NO cxeme 1 uam 2 npu OTCYTCTBUM HEOBXOAMMbLIX MaTepuanos
M3bICKAHUI U UCCAe0BaHUIA NPOLWbIX NeT cedyeT NnpeaycmMaTpmBaTh BbINMOJIHEHME C/IeAyOWMX BUAOB
CbEMOK:

ONA TEPPUTOPUIA, Tae NoAToNNeHMe pPa3BUBAETCA Mo cxemMe 1, - MHKEeHEepPHO-TMAPOoreo10rMyeckomn
AN (NP OTCYTCTBUM TEOIOTMUYECKOM KapTbl) KOMMNAEKCHON UHXEHEePHO-TMAPOreoIormyeckolrt CbeMKM,
BK/IlOYAlOLLEN OTAeNbHble BUAblI TMAPOreosiornMYyecknx paboT M cneuurasnbHbIX FMAPOreoa0rMYeckux
nccnenoBaHui;

ONA TEPPUTOPUIA, Fae NOATOMNEHNE PAa3BUBAETCA MO CXEME 2, - UHXKXEHEPHO-Te0/10rMYeCcKo CbeMKMU
C M3yYyeHMem BOAOMNPOHULAEMOCTM FPYHTOB 30HbI aspauMu, AeTasibHOCTb KOTOPOMN B COOTBETCTBUM C
MaclTabom M3bICKaHUI obecneynmBaeTcss OMNbITHO-GUALTPAUNOHHLIMU pPaboTaMK, CTaLMOHAPHbLIMU
HabMlOAEHUAMM U APYTMMU CNELNANbHBIMU TMAPOre0/I0NMYECKUMIN UCCNEeN0BaHUAMM.

8.2.2. C6op 1 06pabOTKy MaTepuasoB M3bICKAHUI U UCCNeAOBaHUI NPOLWbIX SIeT HeobxoaMmo
BbINONHATL MPU  UHXKEHEPHO-TeONIOTMYECKMX  M3bICKAHMAX ANA  Ka)kgoh cTagum  paspaboTku
npeanpoeKTHOM U NPOEKTHON AOKYMEHTaLMK, C Y4eTOM pe3ynbTaToB cbopa Ha NpeaLlecTByloWeM 3Tane
M B YETKOWM YBA3KE C 33434aMM M3bICKaHUIN Ha COOTBETCTBYIOLLLEM 3Tane.

B gononHeHue K n. 5.2 CMN 11-105-97 (yactb |) cbopy 1 06paboTKe nognerkar:

MaTepuanbl rocyapCTBEHHbIX TMAPOre0IONMYECKUX M KOMMJIEKCHbIX F€0N0r0-rM4p0re010rM4Yecknx
cbeMoK macwTabos 1:500000 - 1:50000;

[AHHbIE MHOTOJIETHUX KAMMATUYECKUX U TMAP0N0TMYECKUX HAaboAEeHWIA;

MaTepuanbl CTauMOHAPHbIX TMAPOreo/IOrMYeCcKNX Hab N AeHNI;

pe3ybTaTbl OMNbITHO-GUNLTPALMOHHbBIX PaboT NO U3bICKAHMAM MPOLLJIbIX NIET;

maTepuanbl r’MAPOreonornyeckoro MoaennpoBaHus;

OaHHble MO M3y4YeHUIo BOAHOrO OanaHca UCCAeAyemMon TEPPUTOPUM U pPe3ynbTaTbl paHee
BbIMOJIHEHHbIX MPOTrHO30B U3MEHEHMUA TMAPOreo/1I0rMYECKUX YC/I0BUI;

CXEMbl MHXEHEepHOW 3aluTbl TEPPUTOPUM OT OMACHbLIX MPUPOAHBLIX M MPUPOAHO-TEXHOTEHHbIX
NpoLLeccos;



CXEMbl  MHXEHEPHO-TMAPOreosIorMyeckoro  O0BOCHOBAHWMA  3KCMAyaTaUMM  MeCTOPOXKAEHWUN
NMosie3HbIX MCKOMAaeMbIX U 3aLLNUTbI UX OT 3aTONNEHUS;

CXEMbl SHEPreTUYECKOro NCMOb30BaHUA pek;

CXeMbl MCMNOJ/Ib30BAHUA BOAHbIX PECYPCOB.

B cocTaB maTepunanos, NoanexKalmx coopy v aHanmsy, ciegyeT BKAOYaTb CBEAEHMA O TEXHOTEHHOM
OCBOEHWN TEPPUTOPUN:

0COBEHHOCTM 3aCTPOMKM (NNaHMPOBOYHAA CTPYKTYpPa, KOHCTPYKTUBHbIE OCOBEHHOCTM U COCTOSHME
3arny6aeHHbIX NOMeLLEHUI U PyHAAMEHTOB);

pPacnonoXeHne U CoCToAHME CEeTU BOLOHECYLMX KOMMYHMKauMin (BOAONPOBOAA, KaHANM3auuuy,
TENI0TPACC, IMBHEBbIX BOLOCTOKOB), O4YMCTHbLIX COOPYHKEHW;

CYLLECTBYIOLLME CUCTEMbI UHXKEHEPHOM 3aLLUNTbI OT NOATONAEHUA N NX 3PPEKTUBHOCTD;

CylLecTBytowWwas cetTb HabatoaaTeNbHbIX CKBAa*KMH WM MYHKTOB HabawoaeHUMA 3a gedopmaumsmu
rPYHTOB OCHOBAaHWIM U COOPYKEHNI;

OaHHble 06 yuepbe oT pasBUTUA NOATONAEHMA.

8.2.3. [JewundpunpoBaHue aspo- M KOCMOMATEPUAJIOB M aspoBU3yasibHble HabaaeHUs, Kak
NpaBuao, A[OMKHbI MNPEeAWecTBOBaTb MNPOBEAEHUIO APYIUX BUAOB MWHMKEHEPHO-TEOIOTMYECKUX U
rMAPOreonorMyeckmnx pabor, BbINOAHATLCA B COOTBETCTBMM € TpeboBaHuAMM n. 5.3 CM 11-105-97 (4acTb |)
M OXBATbIBATb BCIO TEPPUTOPUIO BO3MOXKHOIO Pa3BUTMA NOATONAEHMA 40 BHELHUX TMAPOANHAMMUYECKUX
rpaHuy. OCHOBHaA 3ajaya AewndpupoBaHMA 3aKIOYAETCA B BbIAABJAEHWW YY4ACTKOB MOAbEMA YPOBHA
FPYHTOBbIX BOA M CNEXEHUW 33 AMHAMMUKOW MpoLuecca NoATonAeHUs (B pesynbTaTe CUCTEMATUYECKMX
yTeYeK M3 KOMMYHMKAUMIN, ecTeCTBEHHOro nognopa rPyHTOBbIX BOA W APYrMx npuuunH). Mpwm
AewndprpoBaHUN AOMKHBI MCNONL30BaTbCA TaKMe MPU3HAKK, KaK U3MEHEHWE TOHa U LBETA TPYHTOB U
pPacTUTeNbHOCTM Ha poTON3006paXKeHMM, NOABAEHME BNAroOOMBbLIX PACTUTENbHbIX COOBLLECTB, CONSHOK,
3aTON/IeHNe eCcTeCTBEHHbIX U UCKYCCTBEHHbIX MOHWMMKEHUI penbeda (Kapbepos, TPAHLEN, KOTIOBAHOB).
MpW HaAMYMKM Pa3HOBPEMEHHbBIX a3P0- UAN KOCMUYECKUX CbEMOK CneayeT, Mo BO3MOXKHOCTHU, BbIABAATb
HaYyaNbHYIO CTaAMIO NOATONNEHMA U YCTAaHABNMBAaTb OPUEHTUPOBOYHYHO CKOPOCTb Aa/IbHENLLEro Pa3BUTUSA
npoLLecca, YTo MOXKeT ObITb UCMONB30BAHO NPU COCTABAEHMUM NPOrHO3a HA NEPCNEKTUBY.

Mpn npoBegeHUU rMAporeosiormyeckoro gewndpmposaHuns, nommmo ¢otorpadmnyeckoin YepHo-
6€e/10M 1 MHOrO30Ha/IbHOM, PEKOMEHAYETCA MCNONb30BaHME MATEPMNANIOB PAANOIOKALNOHHOM, TENIOBOA
N OpYrvx BUA0B CbeMOK, GUKCUPYIOLWMX U3MEHEHME TEMMEPATYPbI U BAAXKHOCTU FPYHTOB.

8.2.4. PeKorHocumposoyHoe obcneaosaHMe B aonosHeHue K n. 5.4 CMN 11-105-97 (vactb |)
BbINOJ/IHAETCA C Le/bo YTOYHEHMA COBPAHHbIX MAaTePUaAoB 414 NpeaBapUTeIbHON OLLEHKM COBPEMEHHbIX
TMAPOreoNOrMYeCcKNX  YCAOBUA  TEPPUTOPUM,  YTOYHEHMA  METOAMKM, CcocTaBa M obbema
rmagporeonormyecknx pabot. HeobxoaMmocTb BbINOJAHEHUA PEKOFHOCLMPOBOYHOrO 0b6cnepoBaHMA U
COMPOBOMKAAWMX €ro AONONAHUTENbHbIX BMAOB PaboT NpM HeaoCTAaTOYHON TMAPOreosIorMyYecKol
N3y4YeHHOCTUN TeppuTopmnmn TpebyeT cneymanbHOro o60cHOBaHMUA.

8.2.5. MapuwpyTHble HabnaeHUA cneayeT OCYLLEeCTBAATb B MpoLecce PeKOrHOCLMPOBOYHOIO
06cnen0BaHUSA, UHXKEHEPHO-TEONI0TMYECKOM U MHKEHEPHO-TUAPOre0I0rMYECKMX CbEMOK B COOTBETCTBUM
cn.5.5CN 11-105-97 (4actb |).

B xo4e MapLwpyTHbIX HabAo4EHNI HEOOXOAMMO OCYLLECTBAATD:

ONuUCaHWe BHELWIHMX MNPOABAEHW Mpouecca MNOATONAEHWA, B TOM 4YWUC/ie C MCNO/b30BaHWEM
reoboTaHNYECKUX MHAMKATOPOB;

onucaHue NpoABAEHUIN UHKEHEPHO-Te00MMYECKMX NPOLLECCOB, BbI3BAHHbIX NOATOMN/JEHNEM;

BblfIB/IEHNE BO3MOXHbIX MICTOYHUKOB TEXHOTEHHOTO MHOUABTPALMOHHOIO NMUTAHUA N 3arpA3HeHnA
nog3emMHbIX BOA,;

obcnefoBaHME U YCTAaHOBNAEHWE BHELWHMX W BHYTPEHHUX TMAPOLAMHAMUYECKMX FPaHUL, (pekw,
KaHanbl, NpyA4bl, 03epa, BOAOXPaHWUIMLLLA, OpOLIaeMble MaCcCMBbl, OBPa*KHAA CeTb, MECTHbIE APEHAXKHbIe
CMCTEMbI U Ap.) uccneagyemoit obnactn duabTpauum;

OLLEHKY 3KOJIOTMYECKMX NOCNeACTBMI MOATOMJIEHUMA Ha MOPArKeHHbIX Yy4acTkax (akonoro-
rmaporeonormyeckmne HabaaeHUsA NPoBoOAATCA B COOTBETCTBUM C TpebosaHuamu ClM 11-102-97);

oTbop Npob MNOBEPXHOCTHbIX M MOA3EMHbIX BOA (POAHMKOB, Konoaues) ANnA NabopaTopHbIX
nccnefoBaHN X XMMMYECKOTO COCTaBa U 3arPsiSHEHHOCTU.

Mpn mapLpyTHbIX HabnAeHMAX Ha 3acTPOeHHOM (OCBOEHHOW) TeppuTopuM HeobxoauMo
OOMNO/IHUTENbHO NPOBOAMTD:



buKcaumto rnybmuHbl 3aneraHMa ypoBHA BOZAbl B OTKPbITbIX BOAOEMax M KOJOALLAX C ONPOCOMm
MECTHbIX ¥XuTesel o HabloAaAOLMXCA USMEHEHMAX €0 NOJIOKEHUSA BO BPEMEHU;

BbIAABIEHNE NOATONJEHHbIX 34aHUIN, COOPYKEHUM U BO3MOMKHbIX MPUUNH UX NOATONNEHUS;

OCMOTp CYLLLECTBYIOLWEN HabntoaaTeIbHOM ceTy;

BbIABIEHNE N OnNucaHue AedopMaumit MHKEHEPHbIX COOPYKEHUI Ha y4acTKax, rae Habawgaerca
NoAbeM YPOBHA TPYHTOBbIX BOA M (MAW) U3MEHEHME BNAXKHOCTUM TPYHTOB U MMEIOTCA MPU3HAKM
noatonneHua (HepaBHOMEpPHble OCafKW, TPELWMHbl B CTEHaX 343HWWA, paspylleHne MOKPbITUIA
aBTOMOBOW/IbHbIX A40pPOr);

ONPOCblI MECTHOTO HacesIeHMA O NPOABAEHUAX NOATONNAEHMA, PpaKTax HAHECEHHOTO MaTepUanbHOro,
COLMANbHOIO U 3KOJIOTMYECKOrOo yliepba U MMeBLUMX MECTO aBapUMHbIX CUTyaLLUAX.

JIVHUM MaplpyTOB AOJ/IXKHbI MO BO3MOMXHOCTU MepecekaTb BCE MMAPOreosiorMyeckme KoHTYpbI,
BblAe/IeHHble MO pe3y/ibTaTaM paHee NPOBeAEHHbIX CbeMOK U TMAPOreo/IorMYeckmx UccieoBaHuin Ha
paccmaTpuBaeMOn TePPUTOPUM, 30HbI MUTAHMA U PA3TPY3KKU TPYHTOBbIX BOA, C yYETOM ruaporpaduyecko
CETU W BK/OYATb Y4YaCTKM Hambosiee aAKTUBHONO MPOSABAEHMA TMPOLECCOB MOATOMJIEHUS U €ero
nocneacTsuit.

Mpyn MapwpyTHOM 06C/Nef0BaHUN TEPPUTOPUM [OMKHO ObiTb NPeaycMOTPEeHO noceleHue
YYaCTKOB pPacnofioXeHua MaMATHUKOB apXUTEKTYpbl, WCTOPUM U apPXeosiorMM U yCTaHOB/AEHA
CYLLLECTBYIOLLAA UM NOTEHLMAIbHAA ONACHOCTb UX MOATOMN/IEHUS.

Mpy npoBeAeHUN MapLIPYTHbIX HABNIOAEHUI BO3SMOXHO BbINOJHEHME OrPaHUYEHHbIX 06beMOB
6ypOoBbIX M TOPHOMNPOXOAYECKUX PAaboT ANnA onpeaeneHumsa rnybuHbl 3aseraHna ypoBHA FPYHTOBbIX BOA, U
BEPXOBOAKM, COCTaBa W OPUEHTUPOBOYHbLIX GUABTPALMOHHBIX CBOWCTB BOAOBMELLAOLWNX MOPOA,
XMMMYECKOro coctaBa Bogpl. CocTaB M 06bem paboT onpeaensatoTca NPorpaMmmont U3bICKaHW.

Mo pe3ynbTaTam MapPLPYTHbIX HABAIOAEHUI N UMEIOLMMCA TMAPOre0NIONMYECKMM KapTam creayet
OCYLLEeCTBAATL BbIOOP HaMpaBNEHU OCHOBHbIX pPa3BefouvHbIX nNpoduaeit, ToYeK 3an0XKeHUA
rMOPOreoNOrMYECKNX CKBAXKMH WM HabAoaaTenbHbIX MYHKTOB PEXMMHOM CEeTM Ha NoA3eMHble U
NMOBEPXHOCTHblE BOAbl, B TOM 4YMC/AEe HA MeCTHblIX 0a3ncax ApeHUpoBaHMA (pekax, BoAoemax),
onpeaenaloWwmnx rpaHUYHbIe YCN0BUA ANA NPOTHO3HbIX PAacyeToB.

Mpy HeobxoaMMOCTM HamevyaloTca MecCTa Pacro/ioXKeHUA TovyeK HabndeHuA 3a AMHAMUKOW
N3MEHEHMA BNAXKHOCTU FPYHTOB B 30HE aspauMu, a TaKXkKe B aHaJIoMMYHbIX NPUPOAHbLIX YCAOBUAX Ha
HEe3aCTPOEHHbIX TEPPUTOPUAX A/1A U3YYEHUSA eCTECTBEHHOIO PEXMMa FPYHTOBbLIX BOA.

Mo pe3ynbTatam cbopa u 06paboTKM MaTepuanoB M3bICKAHUA U UCCNeAO0BAHUIA NPOLWJIbIX JIET,
AewndprupoBaHMA aspo- U KOCMOMaTepMaioB U MapwpyTHoro obciaenoBaHMA NPOBOANUTCA TUMM3aLMA
rMOPOreonorMyeckmnx YC0Buii TEPPUTOPUN.

8.2.6. NpoxoKa ropHbIX BbIpaboTOK OCyLLECTBAAETCA B COOTBETCTBUM € n. 5.6 CM 11-105-97 (4acTb
1), a TakxKe ana:

YTOYHEHMA TMAPOreoI0rMYecKoro paspesa rno cTeneHu NPoHMLLAeMOCTU M 06BOAHEHHOCTM NOPOL;

N3yYEHUA XMMMYECKOTO COCTaBa NOA3EMHbIX BOA;

onpeaeneHna TemnepaTypbl NOA3EMHbIX BOL;

npesBapuTeNbHOM OUEHKN XapaKTepa B3aMMOCBA3WN MEXKAY BOLOHOCHBIMU FOPU3OHTaMM, A TaKKe
MeXAay NoA3eMHbIMU U NOBEPXHOCTHBIMW BOAAMMU;

onpeaeneHnn CKOPOCTH ABUKEHUS NOA3EMHbIX BOA;

Bblbopa rNybuHbI U METOAO0B FMAPOre0sI0rMYeckoro onpoboBaHMa BOAOHOCHbIX FTOPU3OHTOB U
FPYHTOB 30HbI a3paLuu;

BbINOJIHEHWUSA ONbITHO-PUABTPALMOHHbBIX PaboT;

PEXMMHbIX HabAOAEHUI 33 NONOXKEHMEM YPOBHSA, TEMMEPATYPON U XMMWUYECKMM COCTaBOM
FPYHTOBbIX BOA U UX CE30HHBIMW KonebaHuaMMU.

Mpy rMapPoOreonornyecknx mnccneaoBaHunax Havbonee 3ddEeKTUBHbIMU ABAAIOTCA Cheayloline
cnocobbl bypeHus:

YOApPHO-KaHaTHbIA  CN/OWHbIM 3aboem - ana  6ypeHuMA TUMAPOTreo/IorMYECKMX  CKBaMKWH,
npeaHasHayeHHbIX 418 NPOM3BOACTBA OTKAYeK W CTAUMOHaPHbIX TMAPOreosiorMyeckux HabnoaeHui,
npeABapuUTeIbHOIO U PasaesibHoOro onpoboBaHNA BOAOHOCHbIX TOPU3OHTOB, MNNACTOB U IMH3 B NpoLecce
bypeHus;

BpalwaTenbHbli ¢ 06paTHOM MPOMBIBKOM - MNpPM MNPOXOAKE PbIXAblX Mnopoa Ana bypeHus
rMOPOreonorMyecKnX CKBaXKMH BOAOMOHMU3IUTE/IbHbIX CUCTEM U LIeHTPAJIbHbIX CKBAXKMH OMbITHLIX KYCTOB;



KOJIOHKOBbIM C MNPOMbIBKOW BOJON - Ana OypeHus ruMaporeocsiorMyeckux CKBaXKMH B
MEeNKOTPELLMHOBATbIX NOPoAax nos ¢puabTp He6ONbLIOro AMaMeTpa UAN 6ecdunbTPOBbIX CKBAXKUH A8
HabNoAeHUS 32 PEXMMOM NOA3EMHbIX BOA,

8.2.7. Teodunsnyeckne muccnesoBaHUA WU MNoseBble UCCAEL0BAHUA TPYHTOB MPU M3bICKAHUAX B
palioHax pa3BUTMA NOATONEHUA ciedyeT NpoBoAMTL B cooTBeTcTBMM € nn. 5.7 1 5.8 CM 11-105-97 (4acTb
).

leopunsnyeckne nccnefoBaHMA NPU UHKEHEPHbIX U3bICKAHUAX B PaliOHAX Pa3BUTMA NOATOMNIEHUA
cnefyeT UCMONb30BaTb A4 onpeaeneHusa rnybuHbl 3aneraHns ypoBHEN NOA3eMHbIX BOZ, MOMOXKEHUA
BOZOYMNOPOB, HAaMNpaB/ieHUA ABUKEHNA NOA3EMHbIX BOA, MO POreonormMyeckmx napameTpoB BOL4OHOCHbIX
FTOPU3OHTOB, a TaKKe OnpefesieHMA COCTaBa, COCTOAHMSA W CBOMCTB FPYHTOB B MacCMBEe W Nog
dyHOAMEHTaMKM 34aHUMA M COOPYXKEHWN npu pasButum noatonneHus. Hambonee 3ddeKTMBHbIMMK
MeTogaMM  ANA  pPeleHWs  yKasaHHbIX 33afay  ABAAKTCA  pasauyHble  moauduKkaumm B33,
3NeKTPoNpPoPUNNPOBAHME, METOL 3aPSAKEHHOIO Tea, a TaKKEe MEKCKBAXKMHHOE CEMCMOAKyCTUYecKoe
NnpocBeYyMBaHMe TPYHTOB Mo GyHOAMEHTAMMU 34aHUIK M PaAMOAKTMBHbLIA KapoTaxK (MpU peKMMHBbIX
HabnoaeHUAX 3a M3MeHeHMeM (U3UKO-MEeXaHUUYECKUX XapPaKTEPUCTUK FPYHTOB BO BPEMEHU NpU UX
3amaumBaHun).

Bbibop meToaoB reodmUsnYecknux nccnegoBaHuii u onpegeneHne ob6bemos reodmnsnyecknx pabor
cnenyeTt OCyLLeCTBAATb B COOTBeTCTBUM C lMpunoxeHuamu O n E CN 11-105-97 (yactb 1), ¢ yueTtom |l
KaTeropmu CIOKHOCTU MHXKXEHEPHO-Te0IOFMYECKUX YCAOBUMA.

8.2.8. Tmgporeonornyeckme nccnenoBaHuA cnegyet BbiNOAHATL B cooTsetcTeum ¢ n. 5.9 CIM 11-105-
97 (4yacTb I) c yueTom cneumdurKM 3a4a4, peliaemMblix NpU U3y4eHUM U NPOrHo3e npoLecca NoATONAEHNA U
KOMMAEKCa CBSA3AHHbIX C HUM HEeraTMBHbIX MNOCAeACTBUMN, C LUENblo MX MNpefoTBpalieHua u (uawm)
NPOEKTUPOBAHNA MEPONPUATUIA MO UHKEHEPHON 3alunTe.

mpporeonornyeckmMe napameTpbl BOAOHOCHbIX FOPU3OHTOB M BOAONPOHULAEMOCTb FPYHTOB 30HbI
aspauum cnepyet yCTaHaBAMBATb WMCXO4A W3 C/eAyHOWMX BO3MOMKHbBIX METOAMYECKUMX NOAXOA0B K
NPOBEAEHMIO U MHTEPMPETALLMN PE3YbTATOB ONbITHO-OUNBTPALMOHHbIX PaboT:

CPaBHUTENIbHOW OLLEHKM HEeo4HOPOAHOCTM OGUAbTPALMOHHbBIX CBOMCTB MOPOL MO  A3HHbLIM
OoANHOYHOro onpoboBaHma (3Kcnpecc-onpoboBaHMs, NPOBHbLIX OTKaYeK);

CXemaTm3aumn rmaporeonorMyeckmx ycaoBmin no ¢puabTpaLMoHHbIM CBOMCTBAM NOpPoA U Bbibopa
pacyeTHbIX 3HAYEeHUI TMOPOreosIOrMYECcKMX NapameTpoB ANA PacyeTHON reodpunbTPaLMOHHOM MoLenn
NPOrHo3a Mo AaHHbIM KYCTOBbIX OTKayeK, Ha/IMBOB, HAarHETaHWUN, CTALMOHAPHbIX TMAPOreoIorMYecknx
HabloaeHUNA.

B nononHeHwue K Mpunoxenuto K CMN 11-105-97 (yacTb |) cneayeT onpeaensTs:

No AaHHbIM KYCTOBbIX OTKaYeK - KoapduuneHT puabTpaLmm nam BogonpoBoaMMOCTb;

No AaHHbIM CTAUMOHAPHbIX TMAPOreosIorMyeckmMx HabnwoaeHnn - koapduumeHT PunbTpaumm,
BOAONPOBOAMMOCTb, KOIGDULMEHT YPOBHEMNPOBOAHOCTM (Mbe30NPOBOAHOCTHN), EC/IM YCTAHOB/IEHA MK
npeanonaraetca cBA3b ¢ 60nee rAyboko 3aneratowmm HanoOpPHbIM BOLOHOCHbLIM FOPM3OHTOM, a TaKXKe
WHTEHCUBHOCTb MCMAPEHUA C MOBEPXHOCTU FPYHTOBbIX BOA;

aHAINTUYECKMMM pacyeTamm - KO3OULMEHTbI NePETEKAHNA U BEPTUKAbHOIO BOA00OMEHa;

METOA0M peLleHmA 06paTHbIX 33434 - FTMAPOreoIorMYeckme napameTpbl BOGOHOCHbIX FTOPU3OHTOB:
KoaddnumneHTbl GunbTpaLmMm, BOAOOTAAYN, BOLONPOBOAMMOCTb, KOIPPULMEHTHI YPOBHENPOBOLHOCTH
(NbesonpoBoAHOCTH), NEPETEKAHNA U BEPTUKAIBHOIO BOA00OOMEHA; GUAbTPALMOHHOE COMNMPOTUBNEHNE
OHVL, BOA0EMOB, UHOWIbTPALMOHHOE NUTAHUE;

no pesysibTaTaM Ha/IMBOB B rOpHble BbIPabOTKM, 060pyA0BaHHbIE AaTYMKaMK, GUKCUMPYHOLLUMU
NU3MEeHeHWe BAAXHOCTU FPYHTOB Mo rnybuHe paspesa B npouecce onbiTa, - GUAbTPALMOHHbIE CBOMCTBA
FPYHTOB 30HbI aspauuu.

Ha 3acTpoeHHbIx TeppuTopuAX ONA OLEHKM TMAPOreosiorMYecknMx MapameTpoB B npegenax
He3HauYUTeIbHbIX N0 pasMepam NIoWaA0K (Hanpumep, oTAe/bHOE 34aHNE) AOMNYCKAaeTCa MCNO/b30BaHMe
3Kcnpecc-meToaoB. [pumeHeHne ganTesbHbIX KYCTOBbIX OTKAYeK 401KHO 060CHOBbLIBATLCA B Nporpamme
N3bICKaHWMN.

B KauecTBe cneumanbHbIX TMAPOreosiorMyecknx paboT Ha MOATAN/IMBAEMbIX 3aCTPOEHHbIX
Tepputopuax B AononHeHMe K n. 5.9 CM 11-105-97 (yactb 1) pekomeHayeTcs nposedeHUe
rMAPOreoXMMMYECKUX CHEMOK.

MMppoxMmmyeckme MUrpaLMOHHbIE MapameTpbl, WCNojJb3yemMble AJ1IA NPOrHo3a CKOPOCTU W



npeanosiaraembix Hanpas/AeHUN PACcCNPOCTPAHEHUS 3arpA3HEHUI NpyU NOATONNAEHUU, ONPeAENATCA B
COCTaBe KOMMJIEKCHbIX WHMKEHEPHO-TEO/IOTUYECKUX U  UHXKEHEPHO-3KONOMMYECKUX WU3bICKaHWUM, C
npusie4YeHMeM Npu HeobXoAMMOCTU CreLMan3npPoBaHHbIX OpraHM3auuii.

8.2.9. CraumoHapHble HabnogeHus cnegyeT BbINOAHATbL KaK Ha TeppuTopuAx Ob6BLEKTOB
CTPOMTENDBCTBA, TaK U HA NpUAEraloWmX TEPPUTOPUAX B NpeaesiaX BHEWHUX TMAPOAMHAMUYECKMX TPaHUL,
0b0beKTa C LUe/blo MNOMyYeHUa HeobxoguMmon UucxogHoW WHbOpPMAUMM AN NPOrHO3a WM3MEHeHUs
rMAPOreon0rMYecknx YCI0BUIA U eCTECTBEHHOIO pPeXXMMa Nog3eMHbIX BOA NpU PasBUTUM NOATOMNIEHUS
noA AencTBUEM TEXHOFEHHbIX GpaKTOPOB.

CTauMoHapHble HaboAeHMA BbINOAHAOTCA A5 PeLleHns caeayowmnx 3a4ay:

YCTaHOB/NIEHNE CE30HHbIX, FOAOBbIX U MHOTFONETHUX KonebaHUi YyPOBHA, XMMUYECKOrO COCTaBa U
TemnepaTtypbl FPYHTOBbLIX BOA U BOZ, CMOPaANYECKOro PacnpoCTpaHEeHUS;

oTC/ieXXMBaHME  CKOpPOCTUM  POPMUPOBAHUA  TEXHOTEHHOTO  BOAOHOCHOTO  FOPU3OHTA C
OAHOBPEMEHHbIMM HAabAOAEHMAMM 33 USMEHEHNEM BNIAXKHOCTU FPYHTOB 30HbI a3pauuu;

YCTaHOB/IEHNE CE30HHbIX, FO/lOBbIX U MHOTFOJIETHUX KonebaHuii ypoBHA (Hamopa), XMMUYECKOro
coCTaBa M TemnepaTypbl NOA3EMHbIX BOA, HUXeNexKallero BOJAOHOCHOTO FrOPM30HTa (eCaun ycTaHOBAEeHa
WKW NpeanosiaraeTca ero B3aMMocBsA3b C Bblllie3aneralowmmm noa3emMHbiMU BoAamu);

onpeaeneHne rnaporeosiorM4ecknx NapameTpoB U MHTEHCUBHOCTU MHOUAbTPALUMOHHOIO NUTaHUA
(ecTecTBEHHOrO M TEXHOTEHHOrO);

OLLEHKa B3aMMOCBA3M MEXY MOBEPXHOCTHbIMU M NOA3EMHbIMM BOAAaMMU (OAHOBPEMEHHbIE
Hab/l0AeHNA 332 NOBEPXHOCTHbIMM U NOA3EMHbBIMU BOAAMU Ha KNOUYEBbIX yYacTKax);

paioHNpPOBaHMeE TEPPUTOPUN MO OCOBEHHOCTAM peXknuma Noa3eMHbIX BOA;

BbIOOp pacnonoxeHusa BogHO-6a/1aHCOBbIX Y4acTKOB, 060CHOBaHME UX FPaHUL, B N1aHe 1 pa3pese,
pacuyeT BogHoro 6anaHca (Mpunoxkenue XK);

yCTaHOBNEHME rNyOUHbI CE30HHOTO NPOMepP3aHMA Ha BOAHO-6a1aHCOBbIX y4acTKax;

oLeHKa 3QpPeKTUBHOCTU PaboTbl BOAONOHU3UTENbHbIX 3aLLUTHbIX COOPYKEHUN;

pacyeT 30Hbl BAUSHUA SKCNAYATUPYEMbIX CUCTEM BOLOMOHUMKEHUS (ApEHaXK, BOA03ab0pbI);

CBOEBPEMEHHAA PUKCaALMA AOCTUNKEHUA YPOBHEM FPYHTOBbIX BOZ €r0 KPUTUYECKOTO NMONOXKEHMUA U
(MNK) LOCTUIKEHUA KPUTUYECKUX 3HAUYEHWNI BNAXKHOCTU FPYHTOB, Bbi3bIBaOLWMNX U3MEHEHUE NPOYHOCTHbIX
n aepopmMaLMOHHbIX CBOMCTB FPYHTOB, pa3BUTUE NPOCALKN, HAbyxaHus, cyPpdo3nm n apyrux HeraTMBHbIX
npoLLeccos;

CBOEBPEMEHHOE OMOBELEeHNE MYHUUMNANBHbBIX CAYXKO, OpUaMYecknx u GUIMYECKUX AuL,
ABNAOLWMXCA COBCTBEHHMKaMM 0O6BbEKTOB Ha NoATan/IMBaeMblX TEPPUTOPUAX, O XO4E Pa3BUTUA NpoLiecca
M CTENeHu ero onacHocCTu.

MpoeKTMpyemasa cucTema CTalMOHapHbIX TMAPOreosIorMYyecknx HabawaeHUn AoaKHa 6ObITb
yBA3aHa C aHaNOrMYHbIMM CUCTEMAMM APYrMX MUHUCTEPCTB U BEAOMCTB (B TOM 4uC/le cUCTEMaMM
3KO/IOMMYECKOro MOHUTOPMHIA) U TMAPOMETEOPONOTMYECKUMU HabNOAEHUAMMN.,

Cuctema cTauMOHapHbIX HabnoaeHUM B NepPCneKkTUBe AO0XHA C/AYKUTb OCHOBOWM ANs CO34aHuA
NMOCTOAHHO AEeNCTBYIOWEN TMAPOreosIorM4eckon MoOAEeNU TEPPUTOPUM, MO3BONAIOLWEN HEMNPEepPbIBHO
OTC/IeXXMBaTb CUTyaLMIO B paloHax pasBUTUA noATOMN/eHMA, paspabaTtbiBaTb KpPaTKOCPOUHble U
[0NTOCPOYHbIE MPOTrHO3bl U OCYLLECTBAATb NOATOTOBKY BapMaHTOB 3KCNEPTHbIX NPeA0oXKeHUN.

8.2.10. NTabopaTopHble MUCCNeaoBaHMA FTPYHTOB, XMMWYECKOro COCTaBa NoA3eMHbIX BOA, cnenyet
BbINOJIHATbL B cooTBeTcTBMM ¢ n. 5.11 CMN 11-105-97 (4acTsb |).

Obwme rmagpoxmMmuyeckme nokasatenmn Noa3eMHbiX U NOBEPXHOCTHbIX BOA, cneayeT onpeaensatb B
cootBeTcTBMM ¢ Mpunoxkenmem H CM 11-105-97 (yacto ).

OnpegeneHne arpeccMBHOCTU M KOPPO3MOHHOWM aKTUBHOCTM NOA3EMHbIX BOA, M BOAHbIX BbITAXEK U3
rPYHTOB HEOBXOAMMO BbINOJIHATL B COOTBETCTBMU € Tabn. 4 - 7 u Tabn. 15 CHulM 2.03.11-85.

JNlabopaTtopHble onpegeneHUs noKasaTteneit ¢GU3MKO-MexaHUYECKMX CBOMCTB FPYHTOB creayeT
npousBoAuTb B cooTBeTcTBMM ¢ MpunoxkeHnem M CM 11-105-97 (4acts 1).

MepeyeHb onpeaensieMblx MOKasaTeNel MO TEXHMYECKOMY 33a4aHMIO0 3aKa3uMKa MOXKET ObITb
OOMOJIHEH onpeAesieHMeM TaKUX XAaPaKTEPUCTUMK TPYHTOB KaK BOAOOTAAYa, BbICOTA KaNWANAPHOrO
nogHaTMa (MakcumanbHaa U 3ddeKTUBHaA), MUrpauMOHHble MNapameTpbl TPYHTOB, a TaKkKe
onpeaeneHnMem rfokasatesem NPOYHOCTHbIX U AedOPMALMOHHbLIX CBOMCTB TPYHTOB MPWU PA3/IMYHbLIX
3HAYEHUAX BAAXKHOCTM UM CTeneHW BogoHacbiweHua. [pu HeobxogmMmocTM Ans  onpegeneHus
HeCTaHAaPTHbIX MOKasaTese MOryT MpPUBJIEKaTbCA Cneuuanuctol U nabopaTopum, NoayyYuBlLIME B



YCTaHOBNAEHHOM MOpALKE ANLEH3UN U cepTUdMKaTbI. [JonycKaeTca SKCNepMmMeHTabHOe NCNOb30BaHUe
anpobMpoBaHHbIX Ha MNPAKTUKe HOBbIX METOA0B UCCAEA0BAHMA NPU COOTBETCTBYHOLLEM OBOCHOBAHWUN B
nporpamme pabor.

B 30Hax BO3MOMHOIO BAWAHWA MNPOMbIWIEHHbIX NPEANPUATUIA, 3aKOHCEPBUPOBAHHBLIX W
OYHKUMOHMPYIOWMX CBAJSIOK MPOMBILIAEHHBIX W ObITOBbIX OTX0A0B, 6eH303anpaBOYHbIX CTAHLWMA,
KMBOTHOBOAYECKMX KOMMNEKCOB W ApPYrMx OOBEKTOB, KOTOpble MOTYT ObiTb MCTOYHMKOM OMACHOro
3arpsA3HeHUs rPYHTOBbLIX BOA, B COCTaBe s1abopaTOpHbIX MCCAeAoBaHUA HeoHBXoAUMMO NpeaycMOTPETb
onpeaeneHne cocTaBa M KOHLEHTPALMW HEeOpraHMYeCKMX U OPraHWYecKMx 3arpAsHAIOWMX BeLLecTB
cornacHo TpeboBaHuam CIM 11-102-97. B 3TMX cAy4anx PEKOMEHAYEeTCA BbIMNOAHATb KOMMJEKCHblEe
WHXXEHEPHO-TEOJIOTUYECKME U  UHXKEHEPHO-3KON0rM4Yeckmue u3biCKaHuA. [lepeyeHb onpepenaembix
KOMMOHEHTOB YCTaHaB/IMBAETCA B 3aBMCMMOCTM OT Npegnonaraemoro Habopa 3arpasHUTENeN C y4eTOM
BMAA AEATENbHOCTU, Bbi3blBAtOLLEN 3arpA3HeEHMe.

8.2.11. ObcnepoBaHUe rpyHTOB OCHOBAHWUI GYHOAMEHTOB CYLLECTBYIOLMX 34aHUM N COOPYHKEHWN
Ha TeppUTOPUAX Pa3BUTUA NoATONJAeHUA caedyeT NpoBoauTb B cooteeTctBmm ¢ n. 5.12 CIM 11-105-97
(4acTb I).

O6cnenoBaHMo Nogsexart:

YYaCTKM, Ha KOTOpbIX BeayTcA pPaboTbl MO YKAAZAKE W PEMOHTY NOA3EMHbIX BOAOHECYLLUX
KOMMYHWKaLMM, O4YUCTHBIX COOPYKEHNI;

YYaCTKM PACMoIOKEHMA Pa3IMYHbIX TMAPOTEXHUYECKUX COOPYKEHUIN U MENNOPATUBHOW CETU, B TOM
yncne Ha conpeaenbHOM TeppuTOpPUY;

YYaCTKM  PaCnoONIOKEHUA  OENCTBYIOWMX COOPYIKEHUIN  UMHMKEHEPHOM  3aWwmTbl  (APEHAXKM,
BOAOCTOYHbIE U BOAOOTBOAHbLIE COOPYKEHMUA U 4p.).

B npouecce obcnenoBaHMA cneayeT yCTaHaBAMBATb MAPOreo/IorMYecKMe YC/IOBUA Yy4yacTKa W
WHXXeHepHO-reonornyeckme ocobeHHOCTM rPYHTOB OCHOBaHMA, CBA3AHHbIE C Pa3BUTMEM NOATONJEHMA.

CoBMECTHO C NpeacTaBUTENAMU AENCTBYOWMX NPesnpuUaTUn, OpraHM3aumMii U KOMMYHAJIbHbIX
cny6 cneayet oueHMBaTh:

COCTOSIHME BOLOHECYLWMX KOMMYHMKAUMA B 343aHUAX (COOPYXKEHMAX), @ TaAKXKe COCTOosHME
KOMMYHUWKaLMI Ha Npuaeratowei Tepputopuu;

cocToAHne U 30PEKTUBHOCTb CYLLECTBYIOWMX CUCTEM WHXXEHEPHOW 3awmTbl (OpeHaxu,
rmgpounsonaums n T.4a.);

B/IUAHME CTPOUTENIbHOIO OCBOEHMA NpPUAEraloWmMx TEPPUTOPUIA Ha COCTOAHME obcnesyemblx
dyHOAMEHTOB.

8.2.12. MpOrHo3 U3MeHeHua rMApOreosIorMYEeCcKnX YC/IOBUIA UCCNeayeMON TEPPUTOPUN O0NXKEH
BbINONHATLCA MPU U3bICKAHMAX AN Pa3paboTKM rpagoCcTpouUTeNnbHOM (NpeanpoeKkTHON U NPOEKTHOW)
OOKYMeHTaumm, 060CHOBAaHUA MHBECTULMA M Ha CTaguu NpoeKTa. Mpu M3bICKaHUAX Ana pa3paboTku
paboyen LOKYMEHTALUM pe3ynbTaTbl NPOrHO3a NO OTAENbHbIM XapaKTePUCTUKaM M NapameTpam MOryT
6bITb YTOUYHEHbI C Y4ETOM TEXHOTEHHbIX HAarpy30K B NepUos CTPOMTENbCTBA M SKCMNyaTauum obbekTa. Ecam
Ha Mpeablaywmx 3Tanax U3bICKAHUI MPOrHO3 He BbIMNOAHANCA, TO TMAPOreoNorMyeckne nccnesoBaHma
NPW M3bICKaHUAX s paboyei AOKYMEHTaUMK JOMKHbI 06ecneynTb NosydeHme NcxoaHom MHbopmaumm
ONA NPOrHosa.

MpOrHo3 ecTecTBEHHOrO PeXMMa MNOA3EMHbIX BOA MO AaHHbiIM MIMP Poccun n matepuanam
BbINO/IHEHHbIX M3bICKAHUI ABNAeTcA (POHOBbIM ANA MNPOrHO3a ecTeCTBEHHO-TEXHOTEHHOTO WK
TEXHOTEHHOro peXkMma B npeaesax U3y4aemon Tepputopum.

MpOrHo3  ecTecTBEHHOrO  pPeXMMa  MOXKEeT  BbIMOJHATbCA  HECKOJIbKMMU  MeTOoAaMM:
rMAPOANHAMUYECKMMU, BEPOATHOCTHO-CTAaTUCTUYECKMMMU (rMapomeTeoponornyecKknm,
aBTOKOPPENALUNOHHBIM, TMAPOre0N0MMYECKMM, CMELLIAHHbIM), METOAAMM FAPMOHNYECKOrO aHaM3a u ap.

MPOrHO3 ecTecTBEHHOIO peXumMa NoA3eMHbIX BOZ OCOBEHHO BaXKHO BbINOJHATb Ha y4yacCTKax C
60/1bLLION aMNINTYA0MN eCTEeCTBEHHbIX KonebaHuii ypoBHsS. be3s 1Mx yyeTta NporHo3 NoATOM/IEHUA MOXKET
OKa3aTbCsA oWMbOoYHbIM. [na COCTaBNeHMA MPOrHO3a peXMma Mnog3emMHbIX Bog, Npu HeobxogammocTu
cnepyet NpUBJ/IEKaTb Cneuyasn3npoBaHHble Hay4YHO-UCCAeA0BaTeIbCKME OPraHM3aLmm.

B 3aBMCMMOCTM OT crneunduKkn pasBUTMA NOATOMNEHMA HA WUCCeLyemMOol TeppPUTOPUU MPOrHO3
M3MEHEHMUA TULPOreo/IoONMYECKMUX YCNOBUIM [ONKEH BbINOAHATLCA B cooTBeTcTBMM c n. 8.1.6. Bce
NPOrHO3bl AOJ/I’KHbI BbINOMHATLCA C Y4E€TOM AENCTBMA TEXHOTEHHbIX Harpy3oK M BAMAHWUA BHELUHWUX
rMAPOANHAMUYECKUX FPAHULL.



Pe3ynbTaTbl NpOrHo3a NpuBOAATCA B TEXHUYECKOM OTYETe.

8.2.13. KamepanbHyto 0b6paboTKy MaTepuanoB WM COCTaBAEHWE TEXHMYECKOro OT4eTa ciaeayet
BbINOHATL B COOTBETCTBUM C N. 5.14 CM 11-105-97 (4acTb |). B ;ONONAHEHME K STOMY NPU OKOHYATE/IbHOM
KamepanbHoN 06paboTke MaTepmnanos, NoAyYEHHbIX NpU cOOpe U aHaAn3e MaTepuanoB MU3bICKaHUI U
nccneaoBaHMA NPOLUAbIX NET, PE3YNbTaTOB MMAPOreosI0rMYecKmMX NCCNEeA0BAHUIA U APYTMX MATEPUAsoB
M3bICKaHMI N0 06BEKTY CTPOUTENBLCTBA B 3aBUCMMOCTHM OT 3TaNa U3bICKaHUI, pellaeMblX NPOEKTHbIX 3a4au
N NPUPOJHO-TEXHOTEHHbIX YCIOBUIN BbINMONHALOTCA:

cTaTUCTMYecKan 06paboTKa MHOMONETHUX PEKMUMHbIX HAaBAOAEHMI 33 YPOBHEM MOA3EMHbIX BOA, C
NMOCTPOEHMEM KpMBOM 0bBecneyeHHOCTM (3IMNMPUYECKON WM TEOPEeTUMYECKOM) Mo  AaHHbIM
rocyapCTBEHHOM CTaLMOHAPHOM ceTu;

NPOrHO3bl €CTECTBEHHOIO, CTECTBEHHO-TEXHOMEHHOTO M (MIN) TEXHOTEHHOTO PEeXKMMA NOL3EMHbIX
BOA,

onpefeneHne 3SKCTPeMasibHbIX YPOBHEN MNOA3EMHbIX BOA, B TOM YMC/AEe C WMCMOAb30BaHWEM
MeTOAMK, YYMTbIBAOLLMX HEAOCTATOK MHDOPMaLMK;

pacyeTbl BEPOATHOCTM IKCTPEMANBbHbIX YPOBHEN MOBEPXHOCTHbIX BOAHbLIX OOBEKTOB C y4yeTom
BEPOATHOCTHBbIX XapaKTepPUCTUK 0CagKoB (BbInONHAIOTCA B cocTtaBse WH}KEeHepHOo-
rMOPOMETEOPOJIOrMYECKUX U3bICKAHUIA);

pacyeT 3n1eMeHTOB BOAHOro 6anaHca ANA WHXXeHepHO-TMApPoreonormdeckoro 060cHOBaHMA
3aLWMTHBIX MEPONPUATUIA.

PacyeT anemeHTOB BOAHOr0O HanaHca MoKeT 6bITb BbINOJHEH TPEMSA METOAAMM:

Mo AaHHbIM 3KCNEPUMEHTANIbHbIX HAbNOAEHNI 32 BOAOOOMEHOM FPYHTOBbIX BOZ, C 30HOM aspaumu
Ha nNpunbopax, yCTaHOBKaX Pas/IMYHbIX TUMOB U KOHCTPYKLMI, YCTAaHABNMBAEMbIX HA MOBEPXHOCTU 3eM/IM,
B Wypdax 1 HabntoaaTeNbHbIX CKBAXKMHAX HA BOAHO-0aNaHCOBbIX y4YacTKax;

Nno AaHHbIM OMbITHO-GUALTPALMOHHBIX PaboT M CTauMOHAPHbIX HAbBAAEHUIA 33 pPEXUMOM
NnoA3eMHbIX BOZ, B Hab1t04aTeNbHbIX CKBAXKMHAX PEXUMHOM CeTH;

peleHnem obpaTHbIX 3a4au.

Kpome Toro, no maTepunanam U3biCKaHWM NPOLL/IbIX 1eT HEOOXOAMMO BbINOAHUTL PETPOCMEKTUBHbIN
aHaNM3 U3MEHeHMA YPOBHA U XMMUYECKOro CoCTaBa NoA3eMHbIX BOA, C y4eTOM ANHAMUKK CTPOUTENIbHOTO
0CBOEHUA TeppuTopumn. JaHHble aHaM3a NPeACTaBAAOTCA B BUAE BPEMEHHbIX rpadUKOB A4 Pa3/INYHbIX
YYaCTKOB TEPPUTOPUN WAN [AA PA3AUYHBbIX TULPOreosIorMYeckMx pPanoHOB TepputTopumn obbekTa
CTpOUTENbCTBA.

B TexHMyeckom oTyeTe MO pesysbTaTaM WHMKEHEPHO-Fe0N0rMYECKUX W3bICKAaHUA [0NKeH ObiTb
npeacTaBaeH NPOrH0O3 U AaHa KOMMJEKCHAA OLLeHKAa OMAacHOCTU Pa3BUTUA NOATOMNAEHUA coriacHo n. 6.20
CHuN 11-02-96 c yyeTom TpeboBaHWI, NpeabsBASEMbIX K MaTepuanam MHXEHepPHO-reono0rmM4eckmx
M3bICKAHMI Ha COOTBETCTBYOLWLEN CTaaAnM pa3paboTKn NpeanpoeKTHOM U NPOEKTHOMN AOKYMEHTaUMN.

Pasgen TexHUYecKoro otyeTa, NOCBALWEHHbIN NPOrHO3Y U3MEHEHUA TMAPOrE0N0TMYECKUX YCNOBUN,
OONKEH BKAOYATb Cnefylolme OCHOBHbIe Noapasaensi:

pacyeTHasa reoduabTPaLMOHHAA CXeMa TeppUTOPUMM OOBEKTA CTPOUTENbCTBA HA OCHOBAHMMU
CXemaTm3aLmm NPUPOLHbIX YCIOBUIA U TEXHOTEHHbIX GaKTOPOB, pacyeTHbIX MapamMeTpOoB, XapaKTePUCTUKK
BHYTPEHHUX N BHELIHUX TPAHUYHbIX YCIOBUI U T.4,.;

XapaKTePUCTMKa Pa3BUTUA NpoLLecca NOATONIEHUS U ero NoCcNeacTBUiA Ha 0bbeKTe-aHanore (npu
MCMONb30BAaHUN METOLA aHANOIUIA);

onucaHue rUMAPOrec/SIOrMYecKkon MoAEeNN TEPPUTOPUN CTPOUTENBbCTBA, WUCMOb3YEMON NpwU
BbINOJIHEHUW NPOrHO33;

MeToZ, NpPorHo3a;

pe3ynbTaTbl NPOrHO3a C OLLEHKOW Ero AOCTOBEPHOCTU M TOYHOCTY;

NPOrHo3 (Ka4YeCTBEHHbIN WAWM  KOJNIMYECTBEHHbIN) COMYTCTBYHOLWMX MNOATOMNAEHUIO OMACHbIX
NPOL,ECCOB M HErAaTUBHbIX 3KOIOrMYECKUX NOCNeACTBUIA X BOSHUKHOBEHMA U PA3BUTUS;

TUNU3auMa TeppuTopuM MO MNOATOMAAEMOCTU (Npu pasBUTUKM noaTonaeHuMAa no cxeme 1) B
cooTBeTCTBMU C punoxkeHnem U;

pekoMeHAaunn aas Bbibopa npeaynpeanTesibHbIX U 3aWMTHbIX MEPONPUATUN.

B cocTaB rpadmuecknx MaTteprasos C y4eTOM 3Tana (CTafmu) NPOEKTHO-M3bICKATEIbCKUX PaboT 1 B
COOTBETCTBMU C TEXHUYECKUM 3a[ilaHMEM 3aKa3UMKa CnesyeT BKAKYaTb:

KapTy MMApPOreosiorMyeckoro (B Tom 4Ymcine r’mapoxMMmMyYeckoro) parkioHMPOBAHWUA MO YC/IOBUAM



pasBUTUA NOATONNEHUSR;

KOMMNJ/IEKC KapT NPOrHO3HbIX YPOBHEN pasnnyHoN obecneyeHHOCTH;

KapTbl PaiOHMPOBAHMA MO TMMAM U YCNOBMAM 3aCTPONKU U AMHAMMUKM CTPOMTENIbHOrO OCBOEHMUA
TEeppPUTOPUN.

8.3. MIHXXeHepHOo-reonorMyeckne nsbliCKaHmA
Ons pa3paboTKM NpeanpoOeKTHOM AOKYMEHTaLMUN

8.3.1. MHKeHepHO-reonornyeckme nsbiCKaHMA 4aa pa3paboTkM NpeanpoeKkTHOM A4OKYMEHTALLMN Ha
TEPPUTOPUAX PA3BUTUA MNOATOMNJEHUS [LOKHbI MPOBOAUTLCA B COOTBETCTBMM C YCTAaHOBJ/IEHHbLIM
NopsAKOM NpoBeneHMA NPOEKTHO-N3bICKAaTENbCKUX PAabOT 415 MOSTANHOMO MHKXEHEPHO-TE0I0FMYECKOTO
W rMAporeosorMyeckoro o60cHOBaHUA:

Pa3/IMYHbIX BMAOB MNPeAnpPOeKTHOM U MPOEKTHOM [PafoCTPOUTENbHON LOKYMEHTaLMM U
COOTBETCTBYHOLLMX CXEM M NMPOEKTOB MHKEeHepHOM 3aLwmTbl (MpunoxeHue K);

060CHOBAHUA MHBECTULNI B CTPOUTENLCTBO OTAE/IbHbIX NPeanpuUATUM, 34aHNIN U COOPYHKEHUN U
COOTBETCTBYIOLLNX NMPOEKTOB COOPYHKEHUN UHKEHEPHOW 3aLUTbI.

8.3.2. Npwu pa3paboTke NpeanpoOeKTHON rpagoCcTPOUTENbHON AOKYMEHTAUUM TMAPOreo/iornyeckmne
nccneaoBaHNA 418 OLEHKM ONAaCHOCTM BO3SHUKHOBEHWS M Pa3BUTUS MOATONIEHUA BbIMONHSAIOTCA C LLe/1bio
WHXXeHePHO-reoNormyeckoro  0bOCHOBAHUA  TPAfOCTPOUTENbHOW  AEeATENbHOCTW,  PALMOHANbHOIO
MCMONb30BAaHUA 3emMeslb, 30HUPOBAHWUA TEPPUTOPUN, BbIABAEHUA TEPPUTOPUIN, NOABEPHKEHHbIX
BO34,ENCTBMIO YPE3BbIYAMHbIX CUTYaLMI NPUPOLHOIO U TEXHOTEHHOTO XapaKTepa, onpeaeeHns TeXHUKO-
SKOHOMMYECKMX MNOKa3aTesfen MeponpuUATUN MHXKEHEPHOM 3aWUTbl TEPPUTOPUMM WU OpraHM3aLmu
MOHWTOPUHIa reosIorMYeckom cpesbl.

8.3.3. [na pernoHasbHbIX CXEM PACCeNEHMUA, CXEM FPASOCTPOUTENBHOMO NNAHUPOBAHMA Pa3BUTUA
Yyacte Tepputopun PP (KOHCONMAMPOBAHHLIX CXEM [PALOCTPOUTENbHONO NAAHUPOBAHUA) <*>,
TEPPUTOPUANbHBIX KOMMIEKCHBIX CXEM FpPafoCTPOUTENBHOMO MJAaHWMPOBAHWUA Pa3BUTUA TepPPUTOPUI
cybbekToB PP 1 Mx yacTei, MyHULMNaAbHbIX 06pa3oBaHMn (PaiOHOB M OKPYroB), OCHOB reHepasbHbIX
CXEM MHXXEHEepPHOW 3aLMUTbl U FeHepPasibHbIX CXEM MHXKEHePHOM 3aLwmTbl macwTaba 1:500000 - 1:100000
(c Bpeskamu 6onee KpynHbIX mMaclTaboB) cOCTaB U 06bEMbI MMAPOre0IOrMYECKUX UCCAELOBAHNIA MpU
M3bICKaTeNbCKUX paboTax cnesyeT ycTaHAaBAMBATL B MPOrpamme U3bICKaHUIN C y4eTOM HeobxoamMmocTu
pelleHuns cneayowmx 3aaay:

<*>  HasBaHMe BMAA TPadOCTPOUTENIbHOW  OOKYMEHTaUMM  MPUBOAMUTCA  COTACHO
papgocTponTensHOMy Kogekcy, 1998 r.

pervMoHanbHas OLEHKa TMApPOrec/NorMyecknux YCNoBUA TEPPUTOPUM U BblAENEHUE PAMOHOB,
peasnibHO M NOTEHLMAIbHO NOABEPKEHHbIX BO3AENCTBUIO MOATOMNIEHUS;

YCTaHOBAEHWE BHELHWUX TMAPOANHAMMUYECKUX TPAHUL, Uccneayemoit obaactn GunbTpaymu;

BbIAB/IEHNE OCHOBHbIX PErMOHA/IbHbIX GaKTOPOB NOATONAEHUS;

YCTaHOBNEHWE YCNOBUI 3aNeraHna U PacnpoCTPaHEeHUs MepBbIX OT MOBEPXHOCTU BOLOHOCHbIX
FOPU30HTOB, UX BEPXHUX U HUKHUX BOLOYMNOPOB;

BbIAB/IEHNE N OLLEHKA OCHOBHbIX MCTOYHUKOB (MPUPOLHbIX U TEXHOTEHHbIX) MUTAHMA U YCNOBUI
pasrpysku NoA3eMHbIX BOL;

npefBapuTebHAA OLEHKA XapaKTePUCTUK 30Hbl aspaumm (MOLLHOCTb, SIMTONOFMYECKUIA COCTaB,
BO3MOXHaA peaKLma Ha 3amMmaumBaHMe AU SONOJHUTENBHOE YBAAXKHEHWE);

onpeaeneHne OPUEHTUPOBOYHbIX 3HAYEHUN GUABTPALMOHHBIX MAPaMeETPOB BOLOHACHIWEHHbIX
nopos nepBbiX OT NOBEPXHOCTU BOLAOHOCHbIX FOPU3OHTOB M FPYHTOB 30HbI a3apauuun (Mo matepuanam
M3bICKaHUI U UCCneaoBaHUiA NPOLUAbIX NIET);

npeasapuTesibHas oLeHKa BOSMOXKHOCTU M XapaKTepa B3aMMOCBA3N NOA3EMHbIX M MOBEPXHOCTHbIX
BOA;

YCTaHOBNEHWNE TMAPOXMMUNYECKOTro POHA NOLA3EMHbIX BOS;

BblfiB/IEHNE OCHOBHbIX 3aKOHOMEPHOCTEN peXknuma rpyHTOBbIX BOA;

M3y4eHWe OMbiTa 3KCMyaTauuu 3aCTPOEHHbIX U MEMOPUPYEMbBIX TEPPUTOPUIA (MHTEHCUMBHOCTb
pa3BMTMA NOATOMNAEHMA, CONYTCTBYIOLWME NPOLLECCHI, HEraTUBHbIE NOC/NeACTBUA, YLLEPO, MeponpusaTUa nNo



WHXXeHepHOW 3alLnTe OT NoATONNEeHUA);

onpeaeneHune obWwMx Mep No 3alLmTe U YAydLEHUIO re03K0A0rMYecKko 06CTaHOBKM TeppUTOpUM B
LLe/IOM U YCTaHOBNEHME NPUOPUTETHBIX OOBEKTOB, HYXKAAIOLWMXCA B 3aLLUTE.

YKasaHHble 3a4aun cnegyeT pelatb Ha OCHOBe cbopa M UCNONb30BaHMA CneayoWwmx MaTepuanos:

rocyAapCTBEHHbIX  FE€ONIOTMYECKUX,  TMAPOreoNOrMYECKUX,  UHXKEHEPHO-TEONOTNYECKNX WU
MeIMopaTMBHbIX KapT macwTtabos 1:500000 - 1:50000;

CYLLECTBYIOLLMX CXEM W MPOEKTOB PAMOHHbIX MAAaHMPOBOK, reHepabHbIX NAAaHOB NPOMY3/IOB,
ropogoB 1 ApYrux noceneHuni;

PEe3y/NbTaTOB MHXEHEPHbIX U3bICKAHUN N5 CTPOUTENbCTBA KPYMHbIX OObEKTOB MPOMbBILNEHHOTO,
rMAPOTEXHUYECKOIo N APYroro HasHaYeHus;

[AHHbIX CTAaLMOHAPHbIX HABAOAEHWUI 33 PEKMMOM NOA3EMHbIX U MOBEPXHOCTHbLIX BOA Ha ONOPHOM
rmapopexkmmHon cetn Pocrugpometa u MIMP Poccuy;

MaTepmnanoB a3aPOKOCMUYECKOro 30HAMPOBAHNUS;

NNTEPATYPHbIX MCTOYHWMKOB, B TOM 4ucne MoHorpaduin "UH»KeHepHaa reonorma CCCP",
"Tmaporeonorua CCCP" n gpyrnx o606uiaroumx 1 CBOAHbIX MaTepPManos.

Mpn HeobxoammocTM cnegyetT npeaycMaTpuBaTb pPEKOrHoCcUMpoBo4YHOe obcnepoBaHue
3aCTPOEHHbIX TEPPUTOPUNA.

MepeuncneHHble maTepuanbl A0AXKHbI 06ecneynTb:

COCTaBNEHME KapTbl IMAPOreo/IorMYeCcKoro palioHMPOBAHUA NO YCAOBUAM Pa3BUTUA NOATONNEHMUA
B MacwTabax 1:500000 - 1:100000, ana myHMUMNanbHbIX 06paszoBaHuit (paioHoB, oKpyros) - go 1:50000
(npu cywecTBytoWem NOATONNEHUM AOXKHbI BbITb MOKa3aHbl rPaHULbl apeanos NOATONAEHUS);

YCTaHOBNEHNE NPUOPUTETHLIX OOBLEKTOB (TEpPpPUTOPUIA, TOPOAOB, MOCENEHUH W OTAENbHbIX
06BbEKTOB, NaMATHUKOB MPUPOAbl, WUCTOPUM U KYAbTypbl), HYXKAAOWMXCA B MNepBoo4YepesHOom
WHXXEHepHOW 3alLuTe B CBS3M C UX NOATOMNIEHUEM;

[OaHHble g5 Pa3paboTKM KOHLENUMU MHKEHEPHOM 3aLUUTbI;

BbINO/IHEHNE KaYeCTBEHHOro NPOrHO3a BO3MOXHOCTU U3MEHEHUSA TMAPOre0/1I0rMYeCcKnX YCI0BUM U
OLLEHKY OMACHOCTM NOATONNEHUA.

8.3.4. KapTtorpaduyeckas mogesb TEPPUTOPUM B COOTBETCTBYIOLLEM MacwTabe [0/XKHa
0TObOparKaTb rMAPOreosIorMYeckne yCN0oBUS, CYLLLECTBYHOLLME N NMPOEKTUPYEMbIE TEXHOTEHHbIE Harpy3Ku.

OugeHKa OMacHOCTM pasBMTUS NOATOMJEHUA, KAaK MPaBWAO, NMPUHMMAETCA Ha OCHOBE aHaau3a
reo/IorMYecKoro CTPOEHMUA, TUAPOreoNOorMYEeCcKUX YCIOBUIA Tepputopum u ee  ¢GYHKUMOHANBHOIO
ncnosb3oBaHuA. Mpu 3TOM AOMKHbLI ObITb NPUHATLI BO BHUMaHWe cnepytowme ¢GakTopbl M yCnoBus,
crnocobcTByloLLME PA3BUTUIO NOATONIEHUS:

COOTHOLLUEHME ro40BOM CYMMbl OCaKOB M UCMApeHus;

cnabas ecTecTBeHHan APEHNPOBAHHOCTb TEPPUTOPUM (OTCYTCTBUE UK PeaiKaa CETb PEUHbIX AOUH,
oBparos, 6anok);

6/11M3Koe K MOBEPXHOCTU 3aneraHue cnabonpoHULaembiX rpyHTOB (FIMH, CYTIMHKOB Pas/iNiHOro
reHesuca);

Ha/Zn4mMe ropoaoB U APYIMX HACENEHHbIX MYHKTOB, KPYMHbIX NPOMbILAEHHbIX NPeanpUaTUiA;

HaZIMYMe OPOCUTENbHbBIX CUCTEM, MarMcTPaNbHbIX, CYA0X0AHbIX NN MHBIX KaHAN0B, BOAOXPaHUANLL,
€O 3HaYUTEIbHbIMWN KONeBaHMAMMN YPOBHS.

MaTtemaTnyeckoe MoaeIMpoBaHNE U aHAIMTUYECKME pacyeTbl NPU HEOHXOAMMOCTH BbINOJIHAKOTCA
015 OTAENbHbIX, B 4OCTaTOYHOM CTENEHN U3yUYeHHbIX GparMeHTOB TEPPUTOPUM, B TOM YUCNE:

3aCTPOEHHbIX TEPPUTOPUIN, HA KOTOPbIX HEOBXOANMMO YTOUHUTb XapaKTep PasBUTMUA NOATONAEHMUS,
€ro onacHocTb M1 060CHOBATb NepBOOYEpPeAHbIE 3aLUTHbIE MEPONPUATHUS;

HE3aCTPOEHHbIX, HaMe4YaeMbIX K OCBOEHMUIO TEPPUTOPUIA, Ha KOTOPbIX HEOOXOAMMO OUEHUTb
B/IMAHNE PETMOHA/bHbIX MPUPOAHbIX YCNOBUN U TEXHOTEHHbIX GaKTOPOB Ha pPasBUTUE NOATOMIEHMA U
pa3paboTaTb KOHLEMLMNIO UHKEHEPHOW 3aLLMUTDI.

HeobxogMmo yuuTbiBaTb BO3MOMKHOCTb MOBTOPHOIO BO3HWKHOBEHWS (BO30OHOBAAEMOCTM)
npouecca Npu yBesMYeHNUM TEXHOFEHHbIX HArpy3oK nocse AMKBUAALUKU CYLLeCTBYIOWEro NoATonaeHuns
CUCTEMAMM UHKEHEPHOM 3aLUUTBI.

MporHo3 meToaamm MaTeMaTUYECKOro MOAENNPOBAHUA 4N1A TEPPUTOPUU UM ee YacTeln Ha Hase
CYLLEeCTBYIOWEN MNOCTOSAHHO AEeWCTBYIOWEN PermoHanbHOM MOAENN  MOMKET BbINOJHATLCA MO
TEXHMYECKOMY 3a[aHMI0 3aKa3unKa.



8.3.5. lnA reHepanbHbIX NA1aHOB roPOACKUX U CENbCKMX NOoceneHnin B macliTabax 1:10000 - 1:5000
W npunaeratoLwmx Tepputopuii - 1:25000; reHepanbHbIX NNaHOB GYHKLMOHANbHbIX TEPPUTOPUIA B MacluTabe
1:5000 (30HMpPOBAHMA TEPPUTOPUIN AONA  OCYLLECTBIEHUA TPaLOCTPOUTENbHON  AeATeNbHOCTH);
reHepanbHbIX U AETAaNbHbIX CXEM MHMKEHEPHOM 3alUnTbl TOPOA0B U APYrUX NOCENEHWNI OT NOATONNEHUA B
macwTabax 1:25000 - 1:5000, npwn Heobxogumoctn - 1:2000 (CHwmM 2.06.15-85, CHuI 2.01.15-90)
WHXXEHEPHO-reosIofTM4yeckMe  M3bICKaHWA, C Yy4eTOM MOBbIWEHWA WX  AeTaJibHOCTM,  AOJIKHbI
OOMNO/IHUTENbBHO pellaTh caeayowme 3aa4m:

YTOYHEHME AAHHbIX O NaHAWADTHO-KIMMATUYECKUX YCNOBUAX N YHKLMOHANBbHOM UCNO/1b30BaHUMU
TepputopmMn (B HacToslee Bpemsa, a TaKXKe COrlacHO MJaHam ee AaNbHenWwero Xo3ANCTBEHHOro
0CBOEHMUA);

[eTann3auma rmaporeosorMyeckux pa3pe3os NepBbix OT MOBEPXHOCTM BOAOHOCHbIX TOPU3OHTOB U
TPYHTOB  30Hbl  aspauum  (BblgeneHWe  BOAOHACLIWEHHbIX  MJACTOB, JIMH3,  pPasgenatowmx
CNabonpoHNLAEeMbIX NPOC/IOEB) U OLLEHKA UX MMAPOreo/IorMyecknx napameTpoB MO AaHHbIM OMbITHO-
dUNbTPALMOHHbBIX PaboT M CTaLMOHAPHbIX HAbAAEHWNIA;

YTOYHEHWE YCNOBUI MUTAHWUA (€CTECTBEHHbIX W TEXHOFeHHbIX) WM Pasrpy3KuM TPYHTOBbIX BOA,
CTPYKTYPbI M HAaNPaB/€HMA FPYHTOBbIX MOTOKOB, FYOUHbI 3ai1€raHus, rPaHUYHbIX YCNOBUIA;

YyCTaHOBNEHWE PACNPOCTPAHEHMA N YCNOBUIA GOPMUPOBAHMA BEPXOBOLKM;

oLueHKa GUAbTPALMOHHbBIX MapamMeTpoB MNOA3EMHbIX BOJ, BTOPOro OT NMOBEPXHOCTU BOAOHOCHOIO
rOPU30HTa Ha ydacTKax, rae no AaHHbIM NpeablayLimnx UcCnesoBaHMn YCTaHOBAEHA UX TMAPaBAMYECKan
CBA3b C FPYHTOBLIMUW BOAAMU;

YCTaHOB/IEHNE XMMMYECKOTO COCTaBa M apeasioB 3arpA3HeHMA NOA3EMHbIX M MOBEPXHOCTHbIX BOA;

BblfIB/IEHNE HA MOATOMNEHHbIX TEPPUTOPUAX M3MEHEHWUI GUABTPALMOHHbLIX, MPOYHOCTHBLIX U
AedOpPMaLMOHHbIX CBOWMCTB TPYHTOB, NpoOM3OWeAWwnx B pesynbTaTe WX 3amMayvuBaHus U (Maum)
OPEHNPOBaHMA, a TaKXe pPasBUMTUA MPOBOLMPYEMbIX MOATOMNEHMEM OMACHbBIX MUHMKEHEepPHO-
reo/IorMyecknx NpoLeccos;

OueHKa 3PPEKTUBHOCTM  CYLLECTBYIOLIMX CUCTEM  WMHMKEHEPHOW  3alumMTbl W COCTOAHMA
HabnoaaTeNbHOM CETU HA OTAENbHbIX YYaCTKaX roPOACKON TEPPUTOPUM U 0BBEKTAX 3aCTPOMKY;

KO/IMYECTBEHHAA OLEeHKa MPUXOAHbIX M PACXO4HbIX COCTaBAAKOWMX BogHoro 6anaHca Ha
6anaHcoBbIx yyacTkax (MpunoxeHune XK).

Ons 06BEKTOB HAaMEYaeMoro CTPOUTENIbCTBA, KOTOPbIE MOTYT CAYXKUTb MCTOYHUKAMM NOBbILLEHHOWN
OMACHOCTM MOATONAEHUA W 3arpA3HEeHUA NPUPOLHbIX BOA, MAPOreosIorMYyeckme WnccaefoBaHUA
OONO/IHUTENbHO AOJIKHbI 06eCcneynTb peLleHne cneayowmx 3aaad:

KO/IMYEeCTBEHHAA OLLEHKA BO3MOXHbIX NOTEPb NMPOMbILLIIEHHbIX U ObITOBbLIX CTOKOB HA GUAbTPALLUIO;

NPOrHO3 BE/IMYMHbI 30HbI PACTEKAHMA CTOKOB, HanpaBAEHUN N CKOPOCTU NOTOKA;

OLLEHKa CTENeHU U3MEHEHUA MUHEPANN3ALLUN, XMMUYECKOrO COCTaBa M TEMMEPATYPbl NOA3EMHbIX
BOZ, M BAIVAHMA 3TOTO N3MEHEHUA Ha AelCcTBYoLWME B paioHe BoA03abopbl, BOLOTOKM U BOAOEMDI;

onpegeneHune BeSIMYUHbI NOAMNOPA FPYHTOBLIX BOA, B 30HE BAUAHUA GUABTPALMOHHONO NOTOKA OT
06bEKTOB.

[na pelweHna NoCTaBAeHHbIX 33434 NpeasycMaTpMBaeTca cOop M aHaIM3 MATEPMANOB U3bICKaHWUI U
nccnefoBaHN NPOLWAbIX 1ET, BbINO/JHEHWE MHKEHEPHO-TUAPOre010rMYECKOM NN KOMNAEKCHON CbEMKMU
(ecnn oHa paHee He BbINOJIHANACL) B MaclTabax, COOTBETCTBYIOWMX MacluTabam rpasoCcTpoUTeNbHOM
OOKYMEHTaumMK, CTauMoHapHble HAbAAEHMA 33 PEXMMOM NOA3EMHbIX M MOBEPXHOCTHLIX BOA,
cneumasnbHble  FMAPOreosIorMyeckMe  UCCAefOBaHMA, BKAKOYAA, NpU  HeobXoAUMMOCTWU, ONbITHO-
bUNbTPaLMOHHbIE PaboTbl (C yueTomM cneumdUKn pa3BUTUA NOATONAEHMUA).

YacTMYHO NOCTaBAEHHbIE 33434 MOTYT 6bITb peLleHbl C MOMOLLLbIO 06 EKTOB-aHa0roOB.

8.3.6. MNonyyeHHas nHbopmaumsa AoNKHa obecneymnTb:

NOCTPOEHME KOMMJIEKCA KapT, XapaKTepusylowmnx rmgaporeosiornyeckme ycioBua U TeEXHOTeHHbIe
Harpysku (cyLiecTeylolime M NPOEKTUPYEMbIE), KOTOPbIE AO/MKHbI CNYKUTb 0OOCHOBAHMEM PACYETHOM
reopuIbTPaLNOHHOMN CXEMbI;

BbINO/IHEHWE MNPOrHO3a M3MEHEHWUA T[ULPOreo/IONNYECKMX YCIOBUMIA U pPasBUTMA nNpoLlecca
NnoATON/IEHMA Ha UCCeLyeMOM TeppUTOPUNY;

r'MAPOreoorMyeckoe pPamMoHUpoBaHME MO OCOBEHHOCTAM pPas3BUTMA MOATONNEHUA C OLEHKOM
OMacHOCTM npouecca;

BblAENEHNE TEPPUTOPUIA, HYKAAOLLMXCA B NEPBOOYEPEAHON 3aLLMTE OT NOATONNEHUS;



COCTaB/IEeHWE PEKOMEHLAUNN U NPeaNOKEHUIA NO BbIOOPY MEPONPUATUI MHIKEHEPHOM 3aLUUTbI K
reHepanbHbIM UK AEeTaNbHbIM CXEMaM UHXKeHepHoM 3awuTsl (cornacHo CHmM 2.01.15-90, CHmM 2.06.15-
85);

pa3paboTKy NpeasioKeHUn No pPasBUTUIO CYLLECTBYIOLLEN CETU MOHMUTOPUHIA U (KMau)
NPOoeKTUpPOoBaHMe HOBOW HabtoAaTeIbHOM CeTU U NPOBeAEeHNE NePBOro 3Tana PEXKUMHbIX HabAOAeHWUIA.

[na nCTOpUYecKMX FOpOAOB, Y4YMTbIBAA YHWKANbHOCTb [PafOCTPOUTENbHOM MNAHUPOBKU U
3aCTPOMKM, BO3MOXKHA NpeaBapuTenbHaa pa3paboTKka KOHLENLMM FreHepanbHOro naaHa. B atom cnyyae
MeponpUATMA NO 3aLuTe OT NOATONAEHMA Pa3pabaTbiBAtOTCA B COCTABE KOHLENLUWMN reHEPasIbHOM CXEMb
WHXXEHepHOM 3aLMTbl FOpPOoAa OT OMACHbIX MPOLECCOB, C YYETOM UCTOPUMKO-apXUTEKTYPHOrO OMOPHOro
naaHa U NPOEKTOB 30H OXPAHbl MAMATHUKOB.

8.3.7. MpOorHo3 M3MeHeHUs TMAPOreo/IOrMYECKNX YCA0BUIM NpU pa3paboTKe reHepasibHbIX M1aHOB
ropogoB U APYrux NoceseHuin cnegyeT BbiMNOJHATbL METOAAMM MAaTEMATUYECKOTO MOLENMPOBAHNA UK
MeTOAOM aHanormi (Npu Hanuumm obbeKTa-aHanora). FpaHUUAMWU TMAPOTreoNOrMYEcKUX mopenei
3aCTPOEHHbIX TEPPUTOPUIN crelyeT NPUHMMATb BHELWHWE TUAPOAMHAMMYECKME TPAHULbl  3TUX
TeppUTOPUN.

Pe3ynbTaTbl NPOrHo3a cieayeTt NpeacTasnATb B BUAe KapT macwTaba 1:10000 - 1:5000:

MPOTrHO3HbIX MAKCUMa/bHbIX M MWHUMAJNIbHBIX YPOBHEN MOA3EeMHbIX BOA, C Y4eTOM BcCex
perknmoobpasytowmx paktopos 50% obecneveHHOCTY;

NPOrHO3HbIX YPOBHEWN C BbibpaHHOW cTeneHbto obecneyeHHoctu (0,1; 1,0; 5,0; 10,0 1 50%) BAnsHUA
KaXKAOro M3 OCHOBHbIX PEXMMOODOPasyOLWMX (GAKTOPOB (B COOTBETCTBUM C TEXHUYECKMM 3aZaHMEM
3aKa34umKa);

NPOrHO3HbIX YPOBHEN Ha XapaKTepHble Nepuoabl BpEMEHW, eCN YPOBEHHDIW PEXUM TPYHTOBbIX
BO/J, XapaKTepM3yeTcs 3HaUYMUTENbHbIMM aMNIUTYA3aMMU CE30HHbIX KoiebaHuN.

OUEHKM 0NacHOCTU MNOATOMNIEHUA CAYHKAT UHKEHEPHO-TUAPOreoN0rnyeckum 060CHOBaHUEM:

YCTaHOBAEHWA OYEPEAHOCTU COOPYHKEHMA CUCTEM UHKEHEPHOW 3aLUTHI;

30HMPOBAHUA TEPPUTOPUI NO Pa3IMYHbIM BUAAM TPAJOCTPOUTENBHOW W  XO3ANCTBEHHOWM
OeATeNbHOCTU, NX GYHKLMOHANbHOTO UCMONb30BaHWS;

pasmelleHMa OOBEKTOB WM MOJUIOHOB MO 0b6e3BpexuBaHuio, nepepaboTke, yTMAM3AUUM,
CKIAagMPOBaHMIO M 3aXOPOHEHUIO MPOMbILLIEHHbIX CTOKOB M BbITOBbIX OTXO40B, 30/100TBa/10B;

MOHUTOPUHTA NPUPOAHO-TEXHOTEHHbIX CUCTEM.

MporHo3s ¢uAbTPALMM NPOMCTOKOB M3 6ACCEMHOB M XPAaHWAWULL, MUFPaLMKU 3arpsAa3HEHUA Mnpwu
pa3paboTKe NpeanpPoeKTHON AOKYMEHTALMM BbINONHAETCA, KaK NPaBM/IO, PACYETHbIMM aHANUTUYECKMMMU
MeToAaMn ONs TaK HasblBaeMblX "MPOCTbIX" pacyeTHbIX cxem, pa3paboTaHHbIX AfA Pa3/INYHbIX TUMOB
NMOTOKOB NOA3EMHbIX BOA,:

€CTeCTBEHHbIX HEBO3MYLLLEHHbIX MOTOKOB NOA3EMHbIX BOL;

NOTOKOB, 0OYycCNOB/EHHbIX GUAbTPAUMEN 3arpA3HEHHbIX BOA W3 0ACCEMHOB, XpaHWUAMW, B
NpUpPoAHble BOAOHOCHbIE FOPU3OHTDI;

NMOTOKOB NOA3EeMHbIX BOA, B 30HE BANAHUA BOAOMNOHU3UTENbHBIX CUCTEM (BOA03a60pOB, ApeHaXKelt);

CNOXHbIX NOTOKOB, POPMUPYIOLLMXCA B pe3y/ibTaTe B3aMMOAENCTBUA YKa3aHHbIX YaCTHbIX MOTOKOB.

Mpy HanM4YUKM Ha Uccneayemol TePPUTOPUM NPOMbBILIEHHbIX NPEANPUATUNA U (MNK) UCTOYHUKOB
WHTEHCUBHOIO 3arpa3HeHMA NnpomcTokamm | 1 Il Knacca onacHOCTM Heo6XoAMMO NPOBOAUTL AeTasbHble
rMapPoreonormyeckne UccienoBaHus (B KOMMIEKCE C UHKEHEPHO-3KONOTMYECKMMMU U3bICKAHUAMM) s
noslyyeHus 6osee CTPOrMx NPOrHO3HbIX PELLUEeHU.

8.3.8. Mpw pa3paboTKe NPOEKTHOM rPafOCTPOUTENBHOM AOKYMEHTALUM (MPOEKTbI YEPTHI FOPOACKUX
N CeNbCKUX noceneHuit B macwrtabax 1:10000 - 1:2000, ana 6onbwmx naowagen 1:25000, npoekTsbl
NAAHUPOBKM U 3aCTPOMKM KBapTaiOB, MMKPOPANOHOB U APYIUX 31EMEHTOB NJ1IaHUPOBOYHOW CTPYKTYpPbI B
macwTabax 1:2000 - 1:1000 n KpynHee), COCTaBNE€HUM OETaNIbHbIX CXEM W MPOEKTOB COOPYHKEHWNM
WHXXEHEepPHON 3aWMTbl OT OMACHbIX MPUPOLHbLIX U NPUPOAHO-TEXHOTEHHbIX MpoLeccoB (B macwTabax
1:5000 - 1:1000) ruaporeonorMyeckme mucciefoBaHUA NPOBOAATCA ANA YTOYHEHMA W AeTanusauuu
HeobXxoAMMbIX UCXOAHbIX AaHHbIX (nn. 8.3.5, 8.3.6).

Mpporeonornyeckme MUCCAefo0BaHMA Ha AaHHOM 3Tane BKAKYAOT OMbITHO-PUABTPALMOHHbIE
paboTbl, CTaLMOHapHble HabAlOAEHUA A8 COCTAaBNEHUA PACYeTHbIX CXEM M MPOrHO30B aHANUTUYECKMMM
pacyeTHbIMM METOLZAMM U C UCMOIb30BAHNEM MOLENNPOBAHUA.

JeTanbHble cXxeMbl MHXEHEPHOW 3aLLMTbl OT OMACHbLIX NPOLLECCOB, B TOM YMC/e OT NOATOMNAEHWUA,



OO/KHbl  ObITb  yBA3aHbl € TpeboBaHMAMM OOBEMHO-MPOCTPAHCTBEHHOIO W apPXUTEKTYPHO-
NNaHUPOBOYHOTO peLleHUA 3aCTPOMKM, a TaKXKe C CYLEeCTBYIOLWMMN U NPOEKTUPYEMBIMU CUCTEMAMMU
BOA0CHAOXEHNA M BOAOOTBEAEHUS, TPACCAMM LOPOT M APYTMMU TEXHUYECKMMU CUCTEMaMM (ra3onpoBo,
CBA3b U Np.).

Mpy HanMumMm paHee pa3paboTaHHbIX FreHePabHbIX CXEM MHMKEHEPHOWM 3alLMTbl ANA COCTABAEHMUA
AeTasbHbIX CXeM TpebyeTca NnpoBeseHUe rMAPOreoIorMYeckmx UcCaefoBaHui No YyTOUHEHWUIO:

pacyeTHbIX GUNBTPALNOHHBIX MAaPamMeTPOB BOAOHOCHbIX FTOPU30OHTOB M FPYHTOB 30HbI a3pauny;

pacnonoXeHusa n KOHOUrypaLuumn rmapoanHamMmMIYecKnX rpaHnL;

WMCTOYHUKOB TEXHOTEHHOTO NMUTAHUA MOA3EMHbIX BOA, B TOM YMNC/e BEPXOBOAKM;

OMHAMWKM YPOBHEN MOA3EMHbIX BOA, UX XMMWYECKOro COCTaBa M TemnepaTypbl BO BPEMEHU U
NPOCTPAHCTBE;

BO3MOXHOIO pPasBUTMA WM aKTMBM3ALMUM OMACHbIX TEONOTMYECKUX MNPOLLeCCOB M M3MEHEHUA
CBOWCTB rPyHTOB;

M3MEHEHMA XMMWYECKOro COCTaBa [FPYHTOBbIX BOZ NPM MOBbIWEHUM MX YPOBHA 3a cyeT
B3aMMOAENCTBMA C BOAOBMELLAOWMMM MOPOAAMM, a TaKKe 3arpA3HEHMA MPOMbIWAEHHBIMU U
ObITOBbIMM  CTOKAMM, YyTEYKaMW M3 CBaNOK, OTCTOMHWMKOB, XBOCTOXPAHWAULL, HedTexpaHUAuL,
YKMBOTHOBOZYECKUX KOMMJIEKCOB;

NOBbIWEHMA arpeccMBHOrO BO3AEMNCTBUA TPYHTOBbIX BOA, Ha OETOHHble U XKene3obeToHHble
KOHCTPYKLMU, Pa3BUTKA 3/IEKTPOKOPPO3MM 3a cHeT BAyKAAIOWMX TOKOB, A TaKXKe BO3A4eNCTBUA Ha Kabenu
B a/IIOMUHNEBON N CBMHL,OBOM 060/104Kax B COOTBETCTBUM c Tabn. 4 - 7 n 15 CHuM 2.03.11-85;

BO3MOXHOIO BO34EeNCTBMA Ha NpUpogHble naHawadTbl: 3abonauynsaHme, rnbenb necos, NapKos U
OPYTX HACAXKAEHMUM (B KOMMIEKCE C UHKEHEPHO-3KOIOTMYECKMMM U3bICKAHUAMM).

Kpome TOro, He0b6X04MMO YTOYHEHME:

pPacnofioKeHNA NOKaNbHON HabaoaaTeNbHOM CeTU, BOAONYHKTOB U ApEHaXew;

TUNOB M Pa3MeLLLEHMUA CYLLECTBYIOLLEN CETU BOLOHECYLLMX KOMMYHUKALNUI (B TOM YMCe A0KAEBOM
KaHanM3aumMm), a TakxKe MecT cbpoca ApPeHAXKHOIo CTOKa B BOAONPUEMHUKM.

Mo 3a4aHMI0 3aKa3vMKa MOKET TaKKe NPOBOAUTLCA OLEHKA yllepba OT HEraTUBHbIX NOCNEACTBUI
nogTon/ieHMA (BeLecTBEHHOro, SKOHOMMYECKOrO, 3KOJIOFMYECKOro, COLMabHOro).

O6nacTb MccnenoBaHuii (no rnybrHe) 4oMKHA, KaK MPaBUI0, OrpaHNYMBaTbCA rybUHOM 3aneraHma
nepBoOro BblAep)KaHHOro Bogoynopa. Ecam cyuwecTsyeT B3aMMOCBA3b FPYHTOBbIX BOZ C HUMXKeNeXallum
HAMOPHbIM BOLOHOCHbIM FOPU3OHTOM, NOC/AEAHUN TAKKe NOANEKUT U3YYEHUIO.

BogonpoHuuaemble, Ho 6e3BogHble NOPOAbl W MeXnaacToBble 6e3HanopHble BOAOHOCHbIE
FTOPU3OHTbI, 3a/eralolime HUXKe Nepsoro OT MOBEPXHOCTM BOAOYNOPa, NpU HeobxoAMMOCTM MOFyT
M3y4yaTbCA KaK BO3MOXHble eMKOCTU A/1A NOKasbHOro cbpoca ApeHaxHbIX BOA, U LOXMAEBOIO CTOKA
(mornowaowmmmn KonogLamm) COTNacHO TEXHUYECKOMY 3aZaHWI0 3aKasuMKka W NpU  HaJnuuu
HeobxoauMmbIx cornacoaHui. Mpu sTom HeobxoaMMO onpeaeneHne coctTaBa U CTEMEHM 3arpA3HEHHOCTH
cbpacbiBaemMblIx BOA.

Mpu cocTaBNeHUN AeTaNbHbIX CXEM MHKEHEPHOM 3aLLUTbl, MPOEKTOB COOPYKEHUA U MEPONPUATUI
WHXXEHEePHOW 3almTbl FMAPOreosIorMyeckne MUCCNeaoBaHMA MPOBOAATCA C YyY4EeTOM HeobxoaMmocTu
pa3meLLeHNA BCeX MPOEKTUPYEMBbIX 3ALUUTHBIX COOPYKEHUI B CO4ETAHUM C 3N1eMEHTAaMMN NAAHNUPOBOYHOM
CTPYKTYpbI (KBapTasamu, MUKpOpanoHamu 1 gp.).

Pe3ynbTaTbl rmgporeonormyeckmx nccnesoBaHMin Ha JaHHOM 3Tane U3bICKAHWIA, MOMUMO AaHHbIX,
nepeyncneHHbix B nn. 8.3.5 - 8.3.7, AoMKHbI cogeprKaTb:

KapTbl YCNIOBUIA M NAOTHOCTU 3aCTPOMKK;

CXEMbl W  XapaKTEPUCTMKU BOLAOHECYLWMX KOMMYHMKAUMA (BoAOMpPOBOA, KaHanusauwms,
TENNOTPACChl, AOKAEBAA KaHAaNN3ALMA, OUNCTHBIE COOPYKEHUA, NPYAbI-HAKOMUTENUN, OTCTOMHUKA U Np.)
C HaHeceHWeMm MecCT yTeyek;

KapTbl FOPOACKMX BacceMHOB CTOKa NOBEPXHOCTHbIX BOA;

PEKOMEHAALMN MO MEPOMNPUATUAM UHMKEHEPHOM 3alLUTbl TEPPUTOPUM OT NOATOMAEHUA C
BblAe/IEHMEM OMbITHO-NPOU3BOACTBEHHbIX YYaCTKOB, a TaKXe MO CO34aHUK CeTM MOHMUTOPUHIA,
obecneumnBatoLen cnexeHne 3a pasBUTMEM NPOLLECCA B MEPMOL CTPOUTENLCTBA M SKCNyaTaLMu 34aHUI
N COOPYKEHUN.

MacwTab rpadmyecknx maTepuanos [OMKEH MPUHUMATBCA COMTACHO TEXHUYECKOMY 3aaHuIo
3aKa34mKa, B COOTBETCTBUM C MacuTabamm rpafocTPOUTENbHON AOKYMEHTALMN.



8.3.9. MNpwu noatanHol paspaboTke NpPeanpPOeKTHON AOKYMEHTALMM Ha CTPOUTENbCTBO OTAE/bHbIX
o0bbekToB (CM 11-101-95, n. 6.4 CM 11-105-97, yacTb |) MH}KeHepHO-reoIornyeckue U3biCKaHUs B paloHax
pa3BUTMA NOATONNEHUA NPOBOAATCA:

Ha 3Tane onpegeneHna Lean MHBECTUPOBAHUA U NPeACTaBNEHNA XOAATANCTBA O HAMEPEHUSAX - ANA
OLLEHKM  CYLLeCTBYHOLWMUX T[MAPOreoN0rM4Yecknx YC/NIOBUM TEppUTOPUM, BO3MOXKHOCTU  Pa3BUTUA
NoATONMEHUA U ero HebNaronpuATHbIX MNOCNEACTBMIA, a TaKXe NpeaBapuUTeNbHOro onpeaeneHus
BO3MOMHbIX MECT PACMONOXKEHMA NAOWAAO0K (Tpacc) CTPOUTENbCTBA (€C/M YYaCTOK, OTBOAMMBIN Nog,
CTPOUTENLCTBO, HE ONpeaeneH);

Ha 3Tane pa3paboTkM OOOCHOBAHWI WMHBECTUUMIA B CTPOUTENLCTBO (MOcCne nonyyeHus
NOJIOXKUTENIbHOMO PeLleHNss MeCTHOrO OpraHa UCMOJHUTENbHOW BNACTH) - NS NPUHLMNUANBbHOW OLLEHKM
HeobX04MMOCTU U BUAA MEPONPUATUI MHKEHEPHOM 3aLUUTLI MO KOHKYPUPYIOLLMM BapuaHTam, Bbibopa
yyacTKa (nsiowagaku) pasmelleHma oOObEKTa CTPOUTENbCTBA Ha OCHOBAHWUM KOMMIEKCHOW OLLEHKM
NPUPOAHbIX YCNOBUIM U TEXHOFEHHbIX GAaKTOPOB U NpeacTaBAeHMA HEOHX04MMbIX SAaHHbIX 415 Pa3paboTKu
060CHOBaHWNIA MHBECTULMI B CTPOUTENIbCTBO OOBEKTA C Y4ETOM UHXKEHEPHOM 3aLMTbl OT NOATOMNIEHUA U
obecneyeHna NPUPOAO0OXPAHHbBIX MEPONPUATUIA.

8.3.10. M3bicKaHMA Ona onpeaeneHns Uuenm MHBECTMPOBAHMA M COCTaB/AEHUA XoAaTalcTBa O
HamMepeHUAX BbIMOJHAOTCA Ha OCHOBe cbopa AOMNOAHUTENbHbLIX MATEPUANOB O FMAPOre0NOrMYECKMX
YCNOBUAX TEPPUTOPUUN, GUABTPALMOHHBIX MApPaMeTpax NePBOro OT NOBEPXHOCTU BOAOHOCHONO FOPU30OHTA
M TPYHTOB 30HbI aspaLMu, a TAKKe AaHHbIX FOCYAAapPCTBEHHOM CEeTU PeXMMHbIX HabaoaeHuin u (uan)
JIOKaNbHOTO MOHMUTOPWUHIA 33 AMHAMWKOW YPOBHEN, TemnepaTypor Nof3eMHbIX BOA, UX XMMWUYECKUM
COCTAaBOM, Ha/NMUYMEM, KOHLEHTPALMEn U murpaumern 3arpasHeHWin (ecam Takue HabnogeHUs paHee
nposogunnce). Mpu HeobXOAMMOCTM MOMKET BbIMNONHATLCA PEKOrHOCUMPOBOYHOE 0b6CnesoBaHMe
3aCTPOEHHbIX TEPPUTOPUI AN1A BbIABAEHUA YYACTKOB Pa3BUTUA NOATONNEHUA U YCTaHOBEHWUA TEHAEHLMI
pa3BuUTMA NpoLiecca.

Mpu HannumMm paHee paspaboTaHHbIX reHepanbHbIX U (MAKN) AETaNbHbBIX CXEM UHXKEHEPHOW 3aLUUTbI
BbIOOp palioHa CTpouTenbCTBa OOBbEKTa M NpenBapuUTeNibHbIN BbIOOP NAOWAZOoK (Tpacc) MOXKeT bbiTbh
ocywectsneH 6e3 npoBeaeHUs noseBblx paboT, € MCNO/Ab30BaHMEM MeTOAa aHanorMi u
rMAPOreonorMyeckoro KaptorpadumposaHums.

B pesynbTaTe rmMaporeosormyeckmx WccAefoBaHUM MNpPU U3bICKAHMAX Ha [AaHHOM 3Tane B
AonosHeHne K n. 6.4 CMN 11-105-97 (yactb |) cocTaBnAeTcA KapTa paloOHUPOBaHWUA TEPpPUTOpPUU MO
YCN0BUAM Pa3BUTUA NMOATOMIEHUA C OLLEEHKOW OMacHOCTU pPa3BUTUA npolecca B macwTabax 1:25000 -
1:50000 1 menbye B COOTBETCTBMWU C TEXHMYECKMM 33a4aHMEM 3aKa34MKa, a TaKXKe NPMBOAUTCA OLEHKA
BO3MOXHOCTMU NPOABAEHNA CBA3AHHbIX C NOATOMN/IEHNEM OMACHbIX FE0N0MMYECKUX NpoLeccoB (Npocaakm
M HabyxaHWA rPYHTOB, MOPO3HOIO MyYeHUA U Ap.), U APYrUX HEGNAronpuUATHLIX NOCAeACTBUIA Pa3BUTUA
noAaTonaeHmaA (SIKOHOMUYECKUX, IKONOTUYECKUX, COLUMANBHBIX).

Ha pgaHHOM 3Tane Mo 3a4aHMI0 3aKa3uMKa MOXKeT ObiTb onpegeneH NPUHLMAWANbHbLIA COCTaB
HeobXxoAMMbIX NpeaynpeauTesibHbIX U 3alUTHbIX MEPONPUATUIA U YCI0BUA UX peannsaumun (Haauuyume
MECTHbIX CTPOUTENbHbIX MmaTepuanos, ycnosus NPOKNAAKM LpeHarken, yCTpOiCTBa
NPOTUBOGUNLTPALMOHHbIX 3aBEC, BbINOJHEHUS BEPTUKAbHOW NAaHUPOBKH).

Jna xopowo nsyyeHHbIx GparmeHTOB TEPPUTOPUN MOTYT NMPUMEHATLCA aHAIUTUYECKME pacyeTbl U
(nnn) maTemaTMyeckoe MogeNMPOBaHUE.

BbibOp NAOWAAOK ANA pasMelLeHUs OTAENbHbIX OOBEKTOB CTPOUTENLCTBA (MPOMbIWAEHHbIX
npeanpuaTUii ¢ "MOKpPbIM" TEXHOJIOTMYECKMM NPOLLECCOM, XPaHWIUL, NPOMbILLIEHHbIX CTOKOB U Ap.),
BOAOPaCTBOPMMblE OTXOAbl KOTOPbIX TOKCMYHbI WM MX KOHLLEHTPALWMW TaKOBbl, YTO MOTyT yxyAwaTb
KayecTBO NoA3eMHbIX BOZ, A0/XKEH NPOBOAUTLCA KaK C yHEeTOM BO3MOXKHOMO NOATONIEHNA NOA3EMHbBIMU
BOZAMM, TaK U C Y4ETOM UX BO3SMOXKHOrMO 3arpA3HeHuns. COOTBETCTBEHHO, COCTaB, 06beMbl U METOAMKA
rMAPOreoNorMYecknX MUCCNefoBaHUt [OMKHbI obecneunTs BbIGOP y4acTKOB, UCXOAA W3 CAemytoLnx
YCNI0BWIA:

nog3emMHble BoAbl, UCNOb3yeMble A1A X03ANCTBEHHO-NUTLEBOrO BOAOCHAOXEHUS, AOMKHbI OblTh
3aWmLeHbl OT MHPUABTPALMK 3arPA3SHEHUI HAAEKHbBIM BOLOYNOPHbLIM NepeKpbITUEM;

paccToaHMe OT B0OA03ab0OpOB MOA3EMHbIX BOJ LLEHTPaAM30BaHHOrO BOLOCHAOXKEHWA [ONKHO
MO/IHOCTbIO MCKAOYATb NonagaHune B Bog03abopbl 3arpAsHEHNN;

paccToAaHMe OT peK, 03ep, BOAOXPAHUAULYL AO0MKHO OblTb TaKMM, YTOObI NOCTYMaloLWMe B HUX MO
FPYHTOBOMY MOTOKY BpegHble KOMMOHEHTbl CTOYHbIX BOA He npesblwann MAK no caHMTapHbIM U



PbI6OX03ANCTBEHHBIM HOPMaM A1 BOA0EMOB B NMepPMOAbl X HaMHM3LLEN BOAHOCTU (A15 pek 1 03ep - B
MeXKeHHbIN nepunog, 95% obecnevyeHHOCTH, ANA BOAOXPAHUMLL - B MEPMOLbl MAaKCUMaNbHOM CpaboTKM
ypoBHelt).

B cnyyae HEBO3MOMKHOCTM COBNOAEHUA 3TUX YCIOBUIA 3aZa4a O PasMeLLeHUM PAacCMaTPUBAEMbIX
06BEKTOB [0/1KHA peLlaTbca Ha OCHOBE TEXHUKO-3KOHOMMUYECKMX PACYETOB B COMNOCTAB/IEHUM C YH4ETOM
3aTpaT Ha MepPONpPUATUA NO 3aLLMTe NOA3EMHbIX U NOBEPXHOCTHbIX BOA, M BOA03a60POB OT 3arpA3HeHUA,
a OKPYKaIOLLMX TEPPUTOPUI OT NOATONNEHUSA, B TOM YMC/E 3arpsisHEHHbIMW BOAAMM.

MporHo3 ABUXKeHWA apeanos 3arpA3HeHUA OT TEeXHOreHHbIX MCTOYHWUKOB cnenyeT BbIMNOAHATb C
NCNO/Ib30BaHMEM OPUEHTUPOBOYHbLIX 3HAYEHWUIM TMAPOre0N0TMYECKUX U TMAPOXMMUYECKMX MapameTpoB
BOAOHOCHOIO FOPU30HTA C YYETOM B3aMMOLENCTBMA C BAMKaANLIMMKM BOAHBIMM 06beKTaMK (BOS0EMBI,
BOAOTOKM, Bogo3abopbl 1 A4p.).

8.3.11. MHKeHepHO-reonormyeckne M3bIiCKaHWA Ha aTane pas3paboTkM 060CHOBaHMI MHBECTULLMIA
Ha TEPPUTOPMUAX Pa3BUTUA MOATONNEHUA AO/KHbI 0becneynTb BbIOOP NPeanoYTUTENbHOrO BapuaHTa
naoLWaaKku (Tpaccel), NpeaBapuUTeNbHO COrTaCOBAaHHOIO OpraHamm UCMNOJIHUTENbHOM BAACTU, U NPUHATHE
3aKa34MKOM (MHBECTOPOM) pelleHusa O LenecoobpasHocTM GUHAHCMPOBAHUA CTPOUTENIbCTBA OOBEKTA C
Y4€TOM MNPOrHO3MPYEMOTO M3MEHEHUA TUAPOre0SIOTMYECKMX YCNOBUIN, PA3BUTUA MNOATONNEHUA W
HEeobXxoAMMOCTU OCYLLECTBAEHMA 3aLUUTHBIX MEPOMNPUATUN.

fmaporeonornyeckme nccnefoBaHMA Ha STOM 3Tane A0NXKHbI BKAKYATb:

PETPOCNEKTUBHbIA aHa/IM3  WM3MEHEHMUA TUAPOreoNIOTMYECKUX YCNOBUIA Ha oOcHoBe cbopa
MaTepnanoB M3bICKAHWA MPOLUAbIX NET, B TOM YMCAE BbINOAHEHHbIX 418 0OOCHOBAHMA reHepasibHbIX U
OETaNbHBIX CXEM WMHXEHEpPHOWM 3alUnTbl, NMPOEKTOB COOPYKEHWUN WHXKEHEePHOM 3awMTbl OT OMacHbIX
MPOLLECCOB, A TaK¥Ke U3bICKAHWM NO OTAE/NbHbIM OObEKTAM;

nonesble, NabopaTopHble U KamepanbHble paboTbl cornacHo nn. 6.6 - 6.16 CMN 11-105-97 (4acTb |) B
ob6bemax, HeobxoaMMbIX A1A PeLleHNs NocTaBaeHHbIX 3a4a4. CocTaB M 06beMbl paboT ycTaHaBAMBalOTCA
B MPOrpamme M3blCKaHUMN.

8.3.12. PeKOrHocuMpOBOYHOE 06CNef0BaHME WAUM  UHXKEHEPHO-TMAporeosorndeckan (nnbo
KOMM/IEKCHAs) CbeMKA BbIMOIHAKOTCA B macwTabax 1:25000 - 1:10000 u KpynHee, B 3aBUCMMOCTU OT
pa3smepoB UccaeayemMomn naowaam, CTeneHn rmaporeonorMyeckomn M3y4eHHOCTU TEPPUTOPUN M XapaKTepa
CYLLLECTBYIOLLEN 3aCTPOMKN.

lpaHMULblI PEKOTHOCUMPOBOYHOIO 06C/1e,0BaHNSA NN UHIKEHEPHO-TUAPOre00MMYECKOM CbeMKU Ha
TeppuUTOpUAX Pa3BUTUA MOATOMIEHUSA B AONOJAHeHMe K n. 6.8 CM 11-105-97 (4acTb |) Heobxoammo
onpeaenatb C y4eTOM B/IMAHMA HA PEXUM MOL3EMHbIX BOJA, BHELWHUX TMAPOAUHAMMUYECKUX TPAHUL,
nccnegyemomn obnactu ¢puabTpaumnm.

Ha Tepputopuax pasBuMTMA NOATOMJIEHUA NPOBEAEHUE WUHMKEHEPHO-TeOJIOTUYECKUX  UAU
WHXXEHEPHO-TMAPOreoIorMYeCKNX CbeMOK onpeaenseTca cneumdunKkoin passuTna npouecca no cxemam 1
unu 2. MNpun nogToNAEHMM NO cXxeme 1 OCHOBHOE BHUMAHME AOKHO ObITb YAENEHO U3YYEHMUIO TPYHTOBbIX
BOA,; NPV NOATONNAEHNN MO CXEME 2 - TMAPOre0IOrMYECKMM 0COBEHHOCTAM 30HbI aspauuu.

Mpu NpoBeAEHUN UHKEHEPHO-TEOIOTMYECKON CbeMKM M3 06LLEro KOIMYECTBA TOYEK HabatoaeHNN,
onpeaensemblx no Tabnuue 6.1 CM 11-105-97 (yactb |), He meHee 50% [O0MKHbI COCTaBAATb
rMapPoreonornyeckmne BbipaboTKu.

Mpyv nNpoBeseHUN WHMKEHEPHO-TUAPOTre0IOrMYECKMX CbEMOK KOJIMYECTBO TOYeK HabatoaeHwui
COOTBETCTBYIOLLErO MacliTaba, B TOM YMC/AEe TOPHbIX BbIpabOTOK (rMApPOreonornyeckne CKBaXKMHbI,
Wwypdbl, KOTNOBAHbI U AP.) ANA BbINOJHEHUA ONbITHO-PUABTPALMOHHBIX pPaboT, cneayet onpeaenatb B
cooTBeTCcTBUM € Tabnuuein 8.1 c yueTom Tpebyemol aeTanmsaumm oTobparkeHns NOBEPXHOCTU FPYHTOBbIX
BOJ, B 30Hax pe3Koi gedpopmaumm notoKa (rnybuHa ruaporeosormMyecknx CKBaXKMH AOJ/IXKHA ObiTb He
MeHee 4eM Ha 3 - 5 M HWKe YypOBHA NOA3EMHbIX BOA), a TaKXKe HeobxoAMMOCTU CXxemaTusauuu
dUNBTPALMOHHbBIX CBOMCTB NOPOA, B NaHe M paspese.

Tabnnua 8.1

Buno cvemku KonmmuecTBO Touek HAOOOeHMUM Ha 1 KM2
(B umcimuTesie), B TOM UYMCJIe TOPHBIX
BEIPABOOTOK (B 3HaMeHaTeJie)




MacmTab CheMKU

1:200000(1:100000]1:50000(1:25000(1:10000
VIHXEeHEepHO— 0,29/ 0,63/ 1,65/ 3,75/ -
TUOPpOTeoJIoTnYecKas 0,1 0,16 0,5 2,3
cbeMKa
KomruyiekcHasa wmHxenepHo-|1 /0,3 1,98/ 4,84/ 9,3/ 32/13
TMOPOTeoJyIoTMYecKas 0,57 1,44 3,7
cbeMKa

MpumeyaHue. MNpu cbemkax NnpuHaTa lll KaTeropuma CIOXKHOCTU MHKEHEPHO-TE0/I0TMYECKUX YCN0BUI
cornacHo CM 11-105-97 (4actb |) MpunoxeHune b u n. 8.1.11 HacToswero Ceoaa npasua.

KoHcynbTaHTlAOC: NpumeyaHue.
B odmumanbHOM TeKCTe AOKYMEHTA, BUAMMO, AONYLLEHA OneYaTKa: umeeTca B Buay Tabaumua 6.1, a
He Tabanua 6.

[na rmpporeonornyecknx UccnesoBaHnm cnenyet TakkKe UCN0b30BaTb BbIPaboOTKK, NpoAeHHble
B NMPOLECCe UHKEHEPHO-reoN0rMyeckom CbeMKK coriacHo n. 6.9 n tabn. 6 CM 11-105-97 (yactb 1).

8.3.13. MpK U3bICKaHUAX B paiOHaX PasBUTUA NOATONIEHUA HA CTagMM 0OOCHOBAHUI MHBECTULNIA
npyv Heo6XoAMMOCTM NPOBOAATCA ONbITHO-PUABTPALMOHHbIE PaboTbl (0AMHOYHbIE NPOOHbIE OTKAYKK U
Ha/IMBbI, B TOM YMC/IE SKCMPEecC-MeTo4amM) AN CPaBHUTEIbHOM XapaKTepPUCTUKM MPOHMLLAEMOCTU NOPOS,
Pas3/IMYHbIX Y4ACTKOB B MjaHe M Mo rnybuHe. B CNOXKHbIX YCAOBMAX NO 33a4aHUI0 3aKaszuMKa MOXKET
npoBoAnTbCA KycToBoe onpobosaHne pana Bbibopa pacuyeTHbIX 3HAYEHUW TMAPOreosIOrMYECKUX
napameTpos.

OnbITHO-PUABTPALMOHHbIE PabOTbl AOMKHbI MPOBOAUTLCA € YYETOM CrneundurKkn pasBuTUS
npouecca noaronaeHua no cxeme 1 mam 2 (n. 8.1.5).

[na oueHKN GUNbTPALMOHHBIX CBOMCTB C1abONPOHULAEMbIX FPYHTOB 30HbI aspaumm (nogTonneHune
pa3BMBaeTca No cxeme 2) HEOH6XOAMMO BbINOJIHEHME MACCOBOr0O 3Kcrpecc-onpoboBaHUA HaAMBamMM B
CKBaXMHbl B npegenax wuccnegyemon Tonwm. Ha 1 KM2 TepputopuM NpPU  UHXKEHEepHOo-
rMAPOreon0rMyeckmx cbeMmrkax macwtaba 1:10000 1 MOLLHOCTM 30HbI aspaummn o 20 m pekomeHayeTcs
nposegeHne He meHee 20 - 25 onbIToB.

Konnyecteo npob nopgsemHblXx BOA KaK M3  KaXKAOr0O BOAOHOCHOMO TOPWM30HTa, TakK U
pPacnpoCTpaHEeHHbIX CMOPaAMYeckn (ecTecTBEHHbIX M TEXHOTeHHbIX), [AO/MKHO OnpeaenaTbca B
COOTBETCTBUU C TPEOOBAHUAMMN METOANYECKUX AOKYMEHTOB MO M'MAPOXMMUYECKOMY ONPObBOBAHUIO HA
3aCTPOEHHbIX TEPPUTOPMAX C y4yeTom MacwTaba uccnenoBaHUi, ocobeHHocTe O06beKTa M3bICKAHWUNM,
CTPOEHUA BOAOHOCHbLIX TFOPWU3OHTOB, HEOOXOAMMOCTM U3yyeHMA KonebaHuit  MuHepanusaumm
XMMWYECKOro COoCTaBa NOA3EeMHbIX BOA MO Ce30HamM rofa, CTeneHW M XapakTepa 3arpA3HEeHHOCTU
nogsemHbix Bod. Ha 1 KM2 WHMKeHepHO-rMaporeosiormyeckon cbemkm macwTaba 1:10000 ¢ yyetom
HeobxoaMMoCT onpoboBaHUA MOA3EMHbIX BOZ NEPBOrO OT NMOBEPXHOCTU BOAOHOCHOINO FOPM3OHTa B
KaKA0M BOAOMNYHKTE NO FNybuHe 1 No ce3oHam rofa KonmyecTBo nNpob A0KHO COCTaBNATb He MeHee 20
- 30.

8.3.14. CraumoHapHble HabAwAEHUA AN U3YYEeHUA WU3MEHEHUM TUAPOreo/IOrTMYECcKUX W
NHXEHEePHO-reo/I0rMMYeCcKmX YCI0BUIA NMPU U3bICKaHMAX 414 Pa3paboTKU NpesnpoeKTHON AOKYMEHTaLUM
Ha TEPPUTOPUAX PA3BUTUA NOLTONIEHUA AOKHbI BbINONHATLCA B COOTBETCTBMM € TpeboBaHMAMMK n. 5.10
CN 11-105-97 (yactb |) u n. 8.2.9 HacToauiero CBoaa npasun. MNpu HEOBXOAMMOCTN OpPraHU3yOTCA
KOMM/EKCHble HabntoaeHUsA Ha ONbITHO-6ANAHCOBBIX YHACTKAxX ANA pacyeTa BoAgHOro 6banaHca.

8.3.15. MporHo3sbl MU3MEHEHUI TMAPOreo/IOrMYEeCKUX YCA0BUM NPU MU3bICKAHUAX AA8 pa3paboTku
nNpeanpoeKkTHON AOKYMEHTAUMM Ha TEPPUTOPUAX PasBUTUA MNOATOMSEHMA [OSXKHbl BbIMONHATHCA B
cooTtseTcTBUM c Nn. 8.1.6, 8.2.12, 8.3.6, 8.3.7 n MNpunoxkeHmem J1.

8.3.16. CocTaB M copeprkaHne TEeXHUYECKOro OT4YeTa (3aK/IYeHMA) O pe3ybTaTax UHKEeHepHOo-
reoNorMYecKMX U3bICKAHUMA Ha TEPPUTOPUAX PA3BUTMA MOATOMNAEHUA ANA Pa3paboTKM NpeanpoeKTHOM’



OOKYMEHTaUMM [O0/MKHbl COOTBETCTBOBaTb TpebosaHuam nn. 6.3 - 6.5 CHuM 11-02-96, n. 8.2.13
HacToauwero CBoga npasu.

Pasgen TexHuyeckoro otyeta "lMaporeosornyeckme yciosma" AOMKEH cogepKaTb cneayrolime
cBefeHuA:

METOAMKA MMAPOreoNIorMYecknX UCCAe,0BaHUI, B TOM YUCAE ONbITHO-PUABTPALLMOHHBIX PaboT;

XapaKTepPUCTMKA  PacnpoCTpPaHeHMA W YCAOBUM  3aneraHMa  BOAOHOCHbIX  FOPU3OHTOB,
NOACTUNAIOLLMX U NEPEKPbLIBAOLLNX BOAOYNOPOB, HE TO/IbKO B Chepe B3aMMOLENCTBUA NPOEKTUPYEMOTO
06BEeKTa € reo10rnyecKol cpeaoi, Ho U B Npesenax BHELWHUX TMAPp0aMHAMUYECKUX FPaHNL;

NUTaHWE N pa3rpyska NoA3eMHbIX BOA;

XapPaKTePUCTMKA XMMMUYECKOTO COCTaBa MOA3EMHbIX BOZ, HaMYMe KOMMNOHEHTOB-3arpsAsHUTENEN;
rMAPOXMMMYECKOE PANOHUPOBAHME;

Ha/MYMe U XapaKTep B3aMMOCBA3SU MeEXAY Pa3/IMYHbIMM  BOLOHOCHBIMM FOPU3OHTAMMW,
NnoA3eMHbIMU U NOBEPXHOCTHbIMU BOAAMMU;

XapaKTePUCTMKA TEXHOTEHHbIX GAKTOPOB;

cxemaTtumsaumn dUNbTPALMOHHDIX CBOWCTB, npeaBapuUTenbHbli BbIbOp pacyeTHbIX
rMAPOreonorMyeckmnx NnapameTpos;

peXum noa3emMHbIX BOA; paliOHUMPOBaHWE N0 0OCOBEHHOCTAM peXxunma, onpeaenatowmm cneumdpury
pa3BUTUA NOATONNEHUS;

NPOrHO3 N3MEHEHUA TMAPOreoI0rMYeCcKnX YC0BUIA;

rMOporeoorMyeckoe pamoHMpPoBaHWe NO OCOBEHHOCTAM PA3BUTMA MOATOMNJEHUA U OLLEHKA €ro
onacHocTi B MacwTabax 1:25000 - 1:10000 no KOHKYpUPYHOLMM BapMaHTam NAOLWaAoK (MAun KpynHee,
€C/IM YHACTOK CTPOUTE/IbCTBA ONpeaeneH);

pPEKOMEHAAUMW 417 MPUHATUA NMPOEKTHLIX PeleHUid Mo npeaynpexgeHunto n (uam) sawmrte oT
nogTonsieHumA.

Pasgen TexHMyeckoro otyeTa "CBOMCTBA FPYHTOB" A0MKEH cOAEP KaATb (B AoNOAHEHUe K . 6.3 CHuM
11-02-96) cBegeHus 06 OUEHKe U3MEHEHUA CBOWMCTB MPYHTOB 30Hbl aspauuun MpU MX 3aMaymBaHUMK U
OPEHNPOBaAHUN.

8.4. NHKeHepHO-reonornyeckme n3biCKaHuA
ANA pa3paboTKkM NpoeKTa

8.4.1. WHXeHepHO-reosormyeckme M3bICKaHWA Ha TeppuUTOPMAX Pa3BUTMA MNOATOMNJEHWUs aOAA
pa3paboTKM NpOeKTa CTPOUTENbCTBA MNPeanpUATUIA, 34aHUIA U COOPYMKEHWN A0NXHbI obecneymBaTb
KOMMNEKCHOE W3YYEHWE MWHKEHEPHO-TEONIOTMYECKUX W TUOPOrEe0N0OTMYECKUX YCNOBUIA BblOpPaHHOM
naowaaKku (y4yacTka, Tpaccbl) U MPOTrHO3 UX U3MEHEHMUS B Mepuog CTPOUTENbCTBA WM 3KCMayaTauuu C
AEeTanbHOCTbIO, AOCTAaTOMHOM A/1A pa3paboTKM NPOEKTHbLIX PeLleHn B COOTBETCTBUM C TpebOoBaHUAMM 1.
7.1CN 11-105-97 (4actb I).

8.4.2. KoMmnneKcHoe n3y4YeHMe UHKEHEPHO-TE0N0MMYECKMX YCNOBUIA NAOLWAAKM (Y4acTKa, Tpacchl)
NPy YCNOBMM, YTO Ha 3Tane U3bICKAHWA ANA pa3paboTKM MNpennpoOeKTHON AOKYMEHTALMU BblINOJHEH
NPOrHO3 WM3MEHEeHMA TMAPOreosorMYecKMX YCIoBUM M paspaboTaHa AeTasibHAA CXeMA MHXKEHepHOM
3aLWMTbI OT NOATONAEHUA, AOMKHO 0becneymBaTh:

nosiydeHMe [aHHbIX A1A YTOYHEHWA MJAHUPOBOYHbLIX M OOOCHOBAHMA MPOEKTHbIX pPeLeHui,
onpeaensAloWwmnx OCHOBHblE TEXHMKO-9KOHOMMYECKME MOKA3aTeNM MPOEKTa C y4eToOM YAOpPONKaHMUA
CTPOMTENbCTBA Ha MOATANIMBAEMbIX U MOATOMNIEHHbIX TEPPUTOPUAX;

pa3paboTKy MHKEHEPHO-TMAPOreo0rnYeckoro 060CHOBaHMA NPOEKTOB UHKEHEPHOW 3aLWmUTbl OT
NOATONNEHUA OTAENbHbIX YY4AaCTKOB TEPPUTOPWMM, a TaKKe 34aHUIN U COOPYKEHWN, OCHOBAHHbLIX Ha
NPUHLUNMANBbHBIX NONOXKEHUAX AETaSIbHON CXEMbI MHXKEHEPHOM 3aLLMUTbI;

pa3paboTKy MHKEHEPHO-TMAPOreoIorMyeckoro 060CHOBaHMA CXeM BEPTUKAbHON NAAHUPOBKU U
WHXXEHepHOWN NoArOTOBKM TEPPUTOPUN;

pa3paboTKy MH}KEHEePHO-TMAPOreosornyeckoro 060CHOBaHUA MPOEKTOB 3aLLUTHbLIX COOPYKEHUM
018 NOKANM3auMM U INKBUZAUMM 3arpA3HEHNN NOA3EMHbIX BOA,;

AaHHble AnA pa3paboTKM NpoeKTa opraHM3auMmM cTpouTenbcTBa (ycTaHoBaeHMe HeobxoanMmocTu
CTPOMTENBHOIO BOAOMOHWKEHUA NPU BCKPbITUM TPAHLLEN U KOTI0BAHOB, cneunduKn BbinoHEHMA paboT
HYJIEBOrO LMKNA WU CTPOUTENbHO-MOHTaXKHbIX paboT, orpaxgeHWe KOT/JIoBaHOB, MpoBeAeHMe



MEpPOMPUATUIA MO UCKNOYEHUIO BO3AEWCTBUI, BbI3bIBAIOWMX MOBPEXKAEHNE COCEAHWUX 30aHUN U
COOpPYKEHUN);

OLLEHKY BO34EeNCTBUA CTPOUTENbCTBA M 3KCNAyaTaUUM CUCTEMbI MHXKEHEPHOM 3alumMTbl Ha
npuaeratoLLne y4acTku TEPPUTOPUM, CYLLECTBYHOLLYIO 3aCTPOMKY M OKPYXKAIOLLLYIO Cpeay B LLE/IOM.

KomnsieKkcHble rmaporeonormyeckme nccnegoBaHmA BbINOAHAOTCA Kak B rpaHULAx naowanKkum, Tak
M Ha MPUNEraloLLMX TEPPUTOPUAX (B KOHTYpaxX BHELWHWUX FMAPOANMHAMMYECKUX FPaHUL) ANA pelueHus
cnepyowmx 3agad:

BbIOOP pacyeTHbIX 3HAYEHWUW T[ULPOTE0NOTMYECKMX MapamMeTpPoB MNepBbiX OT MNOBEPXHOCTU
BOZAOHOCHbIX FOPM30OHTOB, BOZA CNOPAANYECKOrO PACNPOCTPAHEHMA, @ TaKKe rPYHTOB 30HbI aspauumu;

YTOYHEHME TAYyOMHbI WM3yYEeHUA T[ULPOre0/IOTMYECKOro pas3pesa  Ha  Pas/IMYHbIX  Y4YacTKax
TepputTopuu;

YTOYHEHME TUAPOre0/IOTMYECKMX XAPaAKTEPUCTUK BHYTPEHHUX WU BHELIHWX FPaHWUYHbIX YCAOBUM
nccnegyemon obnactu ¢punbTpaunm;

BbIOOP pacyeTHbIX 3HAYEHWNI TMAPOMETEOPONIOTMUYECKMX MAPAMETPOB Pa3INYHOM obecneyeHHOCTH
AN 060CHOBaHMA MepPOoNPUATUIA MO PEryIMPOBAHNIO MOBEPXHOCTHOIO CTOKa;

YTOYHEHME aMNANTY A, CE30HHbIX KonebaHWii YPOBHA rPYHTOBbIX BOA;

PaioOHUPOBAHME MO PEXUMY NOA3EMHbIX BOL,;

pPaioOHMPOBaHME NO XMMMUYECKOMY COCTABY NOA3EMHbIX BOZ, MEPBOrO OT NOBEPXHOCTM BOAOHOCHOTO
rOPU30HTa;

BblfiB/IEHME  KOMMOHEHTOB-3arpA3HUTENEN, UX  KOHUEHTpauUMM, UCTOYHMKOB W  apeasios
3arpAsHeHN;

BbIABIEHNWE HEraTMBHOIO BO34ENCTBMA 3arpA3HEHMA Ha 340pOBbe HacesneHusa (MccnenoBaHusA
NpPOBOAATCA NO 334aHMIO 3aKa34MKaA B KOMMNEKCE C MHXEHEPHO-3KONOTUYECKMMM U3bICKAHUAMMW);

YTOYHEHWE CE30HHbIX U MHOFONIETHUX U3MEHEHUN XMMWYECKOrO COCTaBa MNOA3EMHbIX BOJA, WX
arpeccMBHOCTU K 6ETOHY M KOPPO3UMOHHOM aKTUBHOCTM K MeTannam (B cootTseTcTeumn c Tabn. 4 -7, 15 CHuM
2.03.11-85);

OLEHKa U3MeHeHUA GUNbTPALMOHHbIX CBOMCTB FPYHTOB 30HbI aspaLmu NpU UX 3aMavymMBaHUU U
OPEHNPOBaAHMUY;

OLLEeHKa U3MEHEHMA MPOYHOCTHbLIX U AeOPMALMOHHBIX CBOMCTB FPYHTOB MPU MX 3aMavyMBaHUM U
OPeHNpoBaHMM B chepe B3aMMOLENCTBMA OOBEKTA C reosIoOrMYecKor cpeson, a TakKe BO3MOMHOCTU
aKTMBM3ALLMM OMNACHbIX MHKEHEPHO-TE0IOFMYECKUX NPOLLECCOB;

YTOUYHEHWE NPeLlecTBYOLWMX OLLEHOK BOAHOro 6anaHca naowaakm (y4acTka).

8.4.3. Cbop 1 06paboTKy A0NO/SHUTENIbHbIX MAaTEPMANOB U3bICKAHUIN U UCCeA0BAHUI NPOLWLAbIX NeT
Ha TEPPUTOPUAX PA3BUTUA NOATONAEHUA CNefyeT BbINOJAHATL B COOTBETCTBMM C M. 8.2.2 C y4eTOM AAHHbIX,
NOMIY4EeHHbIX Ha NpeablAyLWMX 3Tanax U3bICKAHWUN.

8.4.4. B pailloHax pasBMTMA MOATOMJIEHUS B 4YMC/ie AUCTAaHUMOHHbLIX METOA0B peKomeHayeTca
NCNoNb30BaTb TEMJIOBYIO MHMPAKPACHYIO a3pOCbEMKY, a TaKKe HaszeMHy cbeMky (TUKAC), KoTopas
Nno3BoNAeT:

onpenennTb MecTonosIoXKeHne yTedyek u ANarHoCTMPOBaTb COCTOAHUE NOA3EMHbIX TEMJ/IOBbIX CETEMN
C BblgenieHnem npeaaBapunHbIX U aBapUMHbIX YYaCTKOB;

BbIABUTb Y4YaCTKM cHpOca KOMMYHA/IbHbIX M MPOMbILWIEHHbIX BOA, APEHAXKHOIO CTOKA B PEKU U
BOAOEMDI;

YCTaHOBMUTb Y4aCTKM 3arpsAsHEHNA BOAHbIX 06beKTOB HeGTENPOAYKTAMMU.

Ncnonb3osaHue TUKAC B pekmMme MOHUTOPUHra obecneymBaeT KOHTPO/b COCTOAHUA 0OBEKTOB
FOPOACKOro X03ANCTBA, KOTOPbIE MOTYT ABUTbLCA MCTOYHMKAMM PA3BUTUA NOATONNEHWA.

8.4.5. MpWN NHKEHEePHO-TeONOrMYECKMX U3bICKAHUAX AN Pa3paboTKM NPOeKTa Ha TeppuUTOPUAX
pa3BUTMA NOATONNEHUA B 3aBUCMMOCTM OT cneundrKu pa3BmUTMA NpoLecca caeayeT BbINOAHATD:

npu pPasBUTUK NOATOMAEHUA NO CXeme 2 - UHKEHEePHO-Te0N0MMYECKY0 CbeMKY M/OWALKN B
MacwTabax 1:5000 - 1:2000 (Tabn. 7.1 CM 11-105-97, yacTb |) U NpuUTpPaccoBOi MNONOCHI JIMHENHbIX
COOpYKeHUI - B MmacwTabax 1:10000 - 1:2000 (tabn. 7.2 CM 11-105-97, yacTb |), npuHumas lll KaTteropuio
CNOXHOCTU MHKEHEPHO-TE0I0TMYECKNX YCOBUIA;

npwu pasBUTUK NOATONAEHUA MO cxeme 1 - UHKEHEPHO-TUAPOre0IOrMYECKYHO MU KOMMIEKCHYHO
WHXKEHEPHO-TMAPOreoIoNMYeckyto CbeMKy B Macwtabax 1:5000 - 1:2000;

rMAPOreoXMMMNYECKYHO CbEMKY Ha 3aCTPOEHHbIX 3arpsi3HEHHbIX TeppUTOpMAX B MacluTabax 1:25000



- 1:5000.

MMAporeoxMmmyecKkyto CbeMKy caeayeT BbINONHATb ANA pelleHUa cneayowmx 3agay:

YCTaHOB/IEHUE XMMNYECKOro COCTaBa U MUHEpann3aumm rpyHTOBbIX BOA NepBOro OoT NOBEPXHOCTU
BOZOHOCHOIO rOPU30OHTA (B TOM YMC/Ie TEXHOTEHHOTO) M BEPXOBOAKM;

onpeaeneHue y4acTKoB 3arpA3HEHUA NOA3EMHbIX BOA, MO 06LWMM rMAPOXMMUYECKMM NOKa3aTensam
(8 cootBeTcTBMMU C Mpunoxkernem H CM 11-105-97 vacTsb |);

YCTaHOBNEHWE MWCTOUYHWKOB M apeasioB pPacnpoCTPaHEHMA 3arpAsHEHW No  cneumanbHbIM
rMOPOXMMUYECKMM NOKa3aTeNsAM (B KOMMNJIEKCE C UHKEHEPHO-3KON0TMUYECKUMM U3bICKAHUAMM COrNACHO
TpeboBaHuam CN 11-102-97);

OUEHKa 3allULLEeHHOCTU MNOoA3eMHbIX BOA, OT 3arpA3HeHMA CBEpXy - MepBOro OT MOBEpPXHOCTU
BOAOHOCHOIO rOPM30HTa UM NOA3EMHbIX BOA, CNOPAAMYECKOro pacnpocTpaHeHus;

OLEeHKa ONacHOCTU 3arpA3HeHUA NoA3eMHbIX BOA,

Bbibop MacwTtaba cbeMoK creayeT OCYLLEeCTBAATb B 3aBUCMMOCTM OT pasmepa ucciegyemon
TEPPUTOPUN, €€ UHIKEHEPHO-TUAPOrE0I0MMYECKOM U3YYEHHOCTM, XapaKTepa NPOeKTUPyeMbIX 06bEKTOB.

8.4.6. Mpu npoeKTUpoBaHMM 0cobBO OTBETCTBEHHbIX OOBLEKTOB CTPOUTENbCTBA (B TOM uwucie
YHUKaNbHbIX 34aHUIA U COOPYXKEHWUMN) B CNOMKHbBIX MHMKEHEPHO-Te0/I0rMYECcKMX YCA0BUAX AOMyCKaeTca
yBe/iMyeHMe maclwTtaba MHXKeHepHOo-reonornyeckon cbemkm o 1:1000 - 1:500 ¢ AONOAHUTENbHbIMK
rmaporeonornyeckumm pabotamm npu cCOOTBETCTBYOWEM 0OOCHOBAHMM B MPOrpaMme U3bICKaHWIA.

B npepenax 4yaw HakonuTesne NPOMbBILUJIEHHBIX OTXOA0B W CTOKOB, HEPeAKO ABAAIOLLMXCA
NCTOYHUKAMW NOATOMJIEHUA NPUAEralOWNX TEPPUTOPUIA U 3arpA3HEHMA NOA3EMHbIX U MOBEPXHOCTHbIX
BOZ, COCTaB M 06beM M3bICKAHUI U UCCNef0BaHUI CiegyeT onpesensaTb B KaXKA0M KOHKPETHOM C/ly4ae B
3aBMCMMOCTM OT COCTaBa M KONMYECTBA CTOYHbIX BOA, KOTOPbIE MOTYT MOCTYNUTb B BOAOHOCHbLIN FTOPU30OHT,
a TaKXXe OT KAMMATUYECKUX, reoMOPPONOTUYECKUX, TMOPOTre0NOrMYECKUX U TMAPONOTUYECKUX YCIOBUIA
paitoHa (nnowaakm). B obwem cnyyae B cOCTaB U3bICKAHUM A0NKHA BXOAUTb KOMMNAEKCHAA UHKEHEPHO-
rmaporeonornyeckas cbemka. Macwrtab cbeMku cneayet Bbl6MpaTh B COOTBETCTBUM C Tabanuen 8.2.

Tabnunua 8.2
[Iyomans XpaHuUiIuima, KM2 MacmTab CcbheMKU
oo 1 1:2000
oo 5 1:2000 - 1:5000
oo 10 1:5000 - 1:10000
Bosiee 10 1:10000 - 1:25000

B rpaHuuax npeanonaraeMon MUrpaLmm NpPoOMCTOKOB U3 HaKonuTene pekomeHayemMblit MmacuTab
WHXKEeHepPHO-rnaporeoaormyeckomn cbemrkm - 1:10000 - 1:25000.

B cocTaB M3bICKaHMI B Mpegenax 4Yall HaKonutTenem, Kpome CbeMKM, BXOZAT: reodpusmnyeckue
paboTbl; HabnAeHWA 33 PEXUMMOM MOA3EMHbIX W MOBEPXHOCTHbIX BOA; MOJEeBble OMbITHO-
dunbTpaumoHHble paboTbl (OTKAYKW, HanMBbl, HArHeTAaHWs, 3anyCcK WMHAMKATOPOB B BOLOHOCHLIM
rOPU30HT); NOJIeBble OMbITbl HA SKCNEPUMEHTA/IbHBIX MPYyAaX ANA U3yYeHUa UcnapeHusa U GuabTpauum
CTOKOB, a TakXe 3deKTMBHOCTM 3aLLMTHOrO 3KpaHa; MoJsieBble OMbITbl MO onpegeneHuto Gu3nKo-
XMMUYECKMX MapamMeTpoB B3aMMOAEWCTBMA CTOYHbIX BOZA C MOA3EMHbIMM BOZAMW M MOPOLAMMU;
nabopatopHble paboTbl (XMMUYECKME aHanu3bl BOAbl U TPYHTOB, onpegefieHne GU3NMKO-XUMUYECKNX
MWTIPALMOHHbIX MAapamMeTpPOB, COCTAaBa U XapaKTEPUCTUK MPYHTOB 30HbI aspaLumm).

8.4.7. TpaHMUbl CbeEMOK Ha TEppUTOPUAX pPasBUTUA MOATOMNNEHUA cnepyeT YCTaHaBAMBATb B
cooTBetcTBMM ¢ n. 7.5 CM 11-105-97 (yacTb |) B npesenax BHEWHUX FMAPOANHAMUYECKUX FPaHULL
uccnegyemol Tepputopun. Ha ydyacTkax, rae noartonseHne Hambonee OMNAacHO M BO3MOXKHO
BO3HMKHOBEHME YPE3BbIYANHbBIX CUTYALMM, FPAHNLLbI CbEMKM, COCTaB, 06BEMbI U METOAMKY UHKEHEPHO-
rMaPoOreonorMyecknx mnccnenoBaHuii cnegyet obocHoBbIBaTb B nporpamme paboTt ¢ ydyetom 6bonee
0EeTanbHOro U3yyeHusa TeppuTopun.

8.4.8. KonnyecTtso Touek HabaogeHU (B TOM YMcie ropHbix BbIpaboToK) cneayeT yCcTaHaBAMBATD:



NpW MHXEHEePHO-Fe0N0rMYECKOM CbeMKE - B 3aBMCMMOCTM OT NPUHATOrO B NPOrpaMmMe U3bICKAHWU
mMmaclTaba cbemku u Il KaTeropum CNOKHOCTU UHKEHEPHO-Te0N0rMYEeCcKMX ycnosuit (tabn. 7.1 n 7.2 CN
11-105-97, yactb |); KOANYECTBO TMOPOrE0NOTMYECKUX BbIPAOOTOK AOKHO COCTaBAATb He meHee 50% oT
obLero uncna BblpaboTokK;

NpU MHKXEHEepPHO-TMAPOreo/IoNMYECKOM CbEMKE - B 3aBUCMMOCTM OT MPUHATOrO B Mporpamme
M3bICKAHWUI MacliTaba CbeMKM, cneunduKM pasBUTMA NOATONNEHUA, TMAPOANHAMMUYECKUX YCNOBUMA,
XapakTepa o6beKTa CTPOUTENBCTBA;

npuv TrMAPOreOXMMMUYECKOM CbEMKE - B 3aBMCMMOCTM OT MaclwTaba CbeMKM, CTPOeHMUsA
r'MAPOreonorMyeckoro paspesa, cneundrkn UCTOYHMKOB TEXHOrEHHOro 3arpsA3HeHus.

KonnyecTso To4YeK rmapoXmMMmnYeckoro onpoboBaHMA Ha 3aCTPOEHHbIX FOPOACKUX TEPPUTOPUAX NPHU
macwTabe cbemkn 1:10000 - 1:5000 gonkHO cocTasnaTth 7 - 10 Ha 1 Km2. Ha npomnsowaakax, rae
HabntogaeTca 601ee UHTEHCMBHOE 3arpA3HEHUe rPYHTOB 30HbI a3paLLMm U NOA3EMHbIX BOJ, BbINOAHAETCA
cbemKa macwTtaba 1:5000 - 1:2000. KonnyecTBo TOYEK IMAPOXMMUYECKOro onpoboBanHua - 18 - 25 Ha 1
Km2. lpuM cnomMctom CTPOEHUM BOAOHOCHOrO TOPU3OHTa CcaeayeT NPOM3BOAUTL MOMHTEPBAJibHOE
onpoboBaHue ckBaxkMH. He meHee 20% CKBa*KMH A0KHbI ObITb ONPOH6OBaHbI 40 KPOBAM BOAOYNOPA.

B npouecce cbemMkM npoussoautcAa onpoboBaHWe MNOBEPXHOCTHLIX BOJA BCEX BOLOTOKOB W
BOAOEMOB. B cnyyae ycTaHOBAEHMA 3arpsA3HEHMA BOAHbIX 0ObEKTOB c/ieayeT BbINOHATD FEOXMMUYECKOE
onpoboBaHWe AOHHbIX OCaZKoB M onpefeneHne PUAbTPALMOHHOIO COMPOTUBAEHUA AHUW, U HopTOB
BOJ0EMOB.

8.4.9. OnpepgeneHne HanpaBAeHUs MApPLIPYTOB B Npeaenax rpaHuL, CbeMok, COCTaB HabaoaeHNUI
Ha HMX U pasMeLLLeHMNE TOPHbIX BbIPaboTOK cneayeT NpMHUMaTL cornacHo n. 7.7 CM 11-105-97 (4acTb 1)
nn. 8.2.4 - 8.2.6 HacToauwero CBoaa NpasuA, a TaKXKe C y4eTOM TEXHOTEHHON OCBOEHHOCTU TEPPUTOPUMN.

8.4.10. Konn4ecTBo ropHbIX BbIPabOTOK HEOBXOAMMO YCTaHABAMBATL C Y4ETOM paHee NPONAEHHbIX
BbIpaboOTOK M NpuM HEOBXOAMMOCTM OCYLECTBAATL WX CryleHWe B COOTBETCTBMM C 3a4ayvyamu
rMAPOreoNorMYecknX UCcCaefoBaHUA, MacliTabom CbeMKM, 3 TaKKe C y4eTOM MEeToA0B U pPesy/bTaTos
npeALecTBYOWEro rmaporeoforMyeckoro onpoboBaHUA BOLOHOCHbLIX FOPU3OHTOB WM TPYHTOB 3OHbI
aspaummn, BANAHUA BHYTPEHHUX N BHELWHUX TMAPOANHAMUYECKUX FPAHULL.

8.4.11. B gononHeHue K n. 7.8 CM 11-105-97 (yacTb |) Ha TeppuUTOPUAX Pa3BUTMA NOATOMNAEHUN
rNybuHY rmMaporeonorMyecknx BblpaboTok cnenyeT KOPPEKTUPOBATL C YYETOM:

MOLLHOCTM FPYHTOB 30HbI aspaLnmM 1 NepBoro OT NOBEPXHOCTU BOAOHOCHOINO rOPM30HTA, a TaKXe
HEeobX0AMMOCTU OLLEHKM NPOHNLLAEMOCTHM (Ha4eKHOCTM) ero HUXKHEro BOAOYyNopa;

HA/IMYKA TMAPABANYECKON CBA3M C HUKEPACMNON0XKEHHBIMU BOLAOHOCHBIMM FrOPU30OHTaMU;

XapaKTepa 06BOAHEHHOCTM NOPOL M CTENEHWN UX MPOHULLAEMOCTH;

XapaKTepa M3MEHEHUA XMMMUYECKOTo COCTaBa MOA3EMHbIX BOA, NO BCEM MOLLHOCTM BOLAOHOCHOTO
rOpU30HTa;

NpPUMeHeHNA HeOBXOAMMbIX METOAO0B ONPOHOBAHUA TMAPOre0SIOrMYECKMX CKBAXKMH MO CTENEHMU
BCKPbITMA BOAOHOCHOrO NAacTa;

NoIoXKEHWUA BOZOYNOPA: NPW 3aNeraHUN BogoyNnopa Ha raybuHax 4o 25 M - Bce CKBaXKMHbI bypsaTca
40 BOAOYMNOpa; Npu 3a7eraHnm Bogoynopa Ha rybuHax ot 25 Ao 50 m - N0N10BMHA CKBaXKWUH (Y4epes oaHY
no npodunto) BypuTtca 4o BoAOYNOpPa; NPU 3a7eraHUM BoAoynopa Ha rnybuHax 6onee 50 m - KoAn4ecTso
CKBaXXWMH 0 Bogoynopa ymeHblaeTcs go 10 - 15% oT obuwero yncna.

Mpn o4HOPOAHOW B IMTONOTMYECKOM OTHOLLIEHMM BOAONPOHULAEMOM TOJILLE NOPOA U3ydYeHWe ee
OUNBTPALMOHHbBIX CBOWCTB NO rybuHe cneayeT NpomnsBoauTb Mo MHTepBanam ganHoi 10 m. Mpu yeTko
BbIPAYXEHHOM C/IOUCTOM CTPOEHUW TOAWM MOpos GUNbTPaALMOHHbIE CBOMCTBA YCTaHaB/AMBAOTCA ANs
Kaaoro cnos.

Bbibop BMAa 1 cnocoba bypeHUa CKBaXKWUH cneayeT yCTaHaBAMBaTb B COOTBETCTBUM C . 8.2.6.

8.4.12. B pononHeHue K n. 7.11 CMN 11-105-97 (yacTb |) npu cnaboit M3y4yeHHOCTM TeppUTOPUM ANA
YTOYHEHUA OOLMX 3aKOHOMEPHOCTEN FeosIorMYecKoro CTPOEHUS U TUMAPOreosIorMYeckmMx yCnoBun, a
TaKXXe 0COOeHHOCTel pasBUTUA NOATOMAEHMA CAedyeT NPeaycMOTPeTb MPOXOAKY OMOPHbIX FOPHbIX
BblpaboTOK. [pyM 3TOM KONMYECTBO BbIpabOTOK, rAybuHa W MeTogMKa onpoboBaHWA  AOJKHbI
onpeaensaTbCA NPOrpPammon U3bICKaHUN.

8.4.13. l'eodum3nyeckne nccnenoBaHmMa Ha TEPPUTOPUAX PA3BUTUA NOATOMNAEHUA NPU U3bICKAHUAX
ANns pa3paboTKU NpoeKTa c/esyeT BbINOAHATL B cooTBeTcTBMM ¢ n. 7.12 CMN 11-105-97 (yactb |) u n. 8.2.7
HacToAawero Cesoaa npasu.



B npegenax Yaw HakonuTesel MNPOMbILWIEHHbIX OTXOA0B M CTOKOB KaK Haubosee onacHbIX
06BEKTOB, BbI3bIBAOWMX NOATOMNNEHWNE NPUNETAIOLLMX TEPPUTOPUIA, @ TaKXKE B 30HAX UX BAUAHUA cheayeT
BbIMNO/IHATD:

3NeKTpopasBenoYHble paboTbl meToaom B33 B pasnnuHbix MoaUGUKAULMAX - ANA YCTAaHOBAEHMUA
XapaKTepa reosIeKTPMUECcKOro paspesa 40 perMoHaibHOro BOA40YNOPa, BbIBIEHUA 30HbI MAKCMMA/IbHOM
BOAONPOBOAMMOCTH;

ONbITbl METOAOM 3apPSAKEHHOro Tena - ANA onpefeneHua HanpaBieHUA U CKOPOCTU ABUMKEHMUA
noA3eMHbIX BoZ, (Npn HEOAHOPOAHOM COCTaBe BOAOHOCHOIO ropM30oHTa B BEPTUKAIbHOM paspese - g1s
Ka*KO0M TNTONOrMYECKOM PA3HOCTM BOAOBMELLAIOLNX MOPoa);

peMMHble  HabaogeHMA 338 BAAXKHOCTbIO  METOAOM  PaAMOAKTMBHOIO  KapoTaka B
Habo4aTENBbHBIX CKBAXKMHAX, PACNOIOKEHHbIX B 30HE BO3SMOHOIO B/IMAHMA HaKonuTenen.

8.4.14. TMlonesble rnMApPOrecnOrn4YecKkne WUCCNeA0BaAHUA MPU  UHXKEHEPHbIX W3bICKaHWAX A1A
pa3paboTKM MNpOeKTa Ha TeppuTopuAX pPas3BUTUA MOATOMNEHMA AOJ/KHbI  BKAOYATb  OMbITHO-
dOUNbTPALMOHHbIE PaboTbl (OTKAYKM, HaNMBbI, HArHeTaHWs, 3amnyck WMHAWMKATOPOB B BOAOHOCHLIV
FOPU3OHT) ANs onpefeneHuna PacHeTHbIX TMAPOreosIorMYeckMX MapameTpoB M MAPOXMMUYECKoe
onpoboBaHMe BOAOHOCHbIX FOPU3OHTOB.

MeToabl NoOJieBbIX OMNpenefieHnit MAPOreo/IorMYeckUx MnapameTpoB creayeT MpPUHMMaTbL B
cooTBeTcTBMM C N. 7.14 u Mpunoxxkennem K CMN 11-105-97 (yactb 1), a Takke n. 8.2.8 HacTosuwero Ceoaa
npasu.

3Kcnpecc-onpoboBaHue cnegyeT NPoOU3BOANTb eANHOBPEMEHHbIM "MIHOBEHHbIM" (OT 5 MUHYT A0
1 yaca) HaAnMBOM MM OTOOPOM B CKBAXKMHE HEKOTOPOro 06bemMa BoAbl C LLEbIO:

onpeaeneHnn OpPUEeHTUPOBOYHbIX 3HaYEHNN KoadduumeHTa GUAbTPALMM UAN BOAOMNPOBOLUMOCTU
CNabonpoHNLAEMbIX TPYHTOB;

OLEHKM COCTOAHMA paHee NPOOYPEHHbIX CKBAXKWUH;

OLLEHKMN COCTOAHMA U MHEPLMNOHHOCTU HabntoaaTeNbHbIX CKBAXKUH;

onpeaeneHna cTeneHn HeCOBEPLLIEHCTBA CKBAXKMH.

MpobHble 0TKauYKkK creayeT NPOM3BOAUTb BO BCEX MMAPOTE0NOMMYECKUX CKBAXKMHAX C LeNbto:

npeaBapuUTesibHON  OLEHKM KoapdnumeHta  dunbTpaumm nnu BOAOMNPOBOANMOCTH
BOAOBMELLAIOLLNX MOPOS;

CPAaBHUTE/IbHON  XAapPaKTEPUCTUKM  Pas/IMYHbIX  Y4aCTKOB  BOAOHOCHOrO  FOpPM3OHTAa MO
BOA00OUNbHOCTY;

N3y4yeHMA XMMMUYECKOTo COCTaBa NoA3eMHbIX BOA.

MpoAo/IKMTENbHOCTb OTKAYKM onpegenserca uensmu onpobosaHua. Mpu HeobxoammocTu
BOCCTaHOB/eHUA (UAbTPALMOHHbBIX CBOMCTB MNPU3abOMHOM 30Hbl CKBaKMHbl (pasrniMHU3aLMKn)
NPOAO/IKUTENIbHOCTb NPOBHbIX OTKaYeK JO/KHA ObITb yBEINYEHa.

Konnuectso oAMHOYHbIX OTKaueK (MPOBHbIX U OMNbITHbIX) AONXHO COCTaBNATL He MeHee 5 Ha 1 Km2
obnactn ¢uAbTpauMM nNpuM OAHOC/IOMHOM BOAOHOCHOM MaacTe C MNJAHOBOM HEOAHOPOAHOCTbIO
OUNBTPALMOHHDBIX CBOMCTB U HE MeHee 7 - Npu ABYXCAOMHOM nnacTte. Mpu Heob6XoANMMOCTU U3yYeHUs
B3aMMOCBA3M BOLOHOCHOTO TOPWM30OHTA C APYIMMU BOAOHOCHbIMU TOPU3OHTAaMWM U MOBEPXHOCTHLIMM
BOZAMM KOJIMYECTBO OMbITOB HA 1 KM2 yBeanymBaeTcs.

KonnyecTBo M NpoaoKUTENbHOCTb KYCTOBbIX OMbITOB CAeayeT onpenenaTb TO/IbKO Ha OCHOBe
aHanM3a JaHHbIX OAMHOYHOrO ONPO6OBaHUA C YH4ETOM MJIOLWAAM UCCAeA0BAHUIA U Lenelt onpoboBaHUs
TO/IbKO Ha OCHOBE AAaHHbIX O4MHOYHOrO oNpoboBaHUA.

Ko/in4ecTBO TOUEK ONbITOB NPU MHXKEHEPHO-TMAPOrE00MMYECKUX UCCNeA0BAHMAX B NPeAenax YaLl
HaKkonuTenei MNPOMBILWIEHHbIX OTXOAOB W CTOKOB ANA onpegeneHus KoadpduumeHtoB dunbTpaumm
FPYHTOB 30Hbl a3pauuM W BOLAOHOCHbIX TOPWU3OHTOB, A TAKMKe PACCTOAHUA MeXAY Pa3BeAOYHbIMU
BblpaboTKamu ciegyeT NPUHUMATL B COOTBETCTBUM € Tabauuei 8.3.

Tabanua 8.3

PasmMep njomanu 1 5 10 25 50
MCCJIEOOBAHUM, KM2

PaccTosHUue mMexnay|250 - 300 - 400 - 600 - 800 -




pasee-

OOUHBIMM  Bepadorkamu, |300 400 500 700 1000
M
Upcyio Touek |I'pyHTOB 9 15 20 25 30

ONHITOB IJIs  [30HH
onpenesieHns |aspaunn

KOB20IULIMEeHTO
B BomoHnoc- 5 9 12 18 24
buneTPaLMM HBIX

Topu-—

30HTOB

MpumeyaHune. B Ka)K,D,Ol;I Bblpa6OTKe MOXKET ObITb HECKO/IbKO TOYEK OﬂpO6OBaHVIF| B 3aBUCMMOCTU
OT CTOUCTOIO CTPOEHUA 30HbI a3paunn 1 BOAOHOCHOIO ropn3oHTa.

Mmapoxmmuyeckoe onpoboBaHWE CKBaXKMH B Mpouecce nposeaeHua noboro BMaa OTKaYeK
ob6sa3atenbHo. Mpobbl BoAbl AOMKHbI OTOMPATHCA B KOHLLE OAMHOYHbBIX OTKAYeK, B NPOLECCe KyCTOBbIX
OTKaYeK W3 LEHTPanbHOM W HabAoAaTeNbHbIX CKBAXXMH, a TaKXe B Npouecce CTauMOHapPHbIX
HaboaeHUNA.

Mpn HanMuMM apeanos 3arpA3HEHUs MNoA3emMHbIX Bog, 0cobeHHO B 061acTU AenpecCUOHHbIX
BOPOHOK BOA03abopoB., creayeT npeaycMaTpmBaTb NOUHTEPBA/IbHOE MMAPOXMMUYECKoe onpoboBaHme
CKBaXXUH. Mpu BypeHnn CKBaXKMH A0/IKEH NMPOU3BOAUTLCA MOCAONHbIA 0T60p Npob BoAabl. MNpu 3TOM No
Mepe MPOXOAKU PpbIXAblX nopog npobbl oTbupatoTcs u3-nog bHawmaKka obcagHbix Tpyd nocne
npeaBapuTesibHOM OTTapTOBKM 2 - 3-X 06BbEMOB BOAbl B CKBaXMHe. M3 TpelmMHOBATbIX MOPOA,
npoxoaumbix 6e3 obcaaku, npobbl Npu bypeHun cnegyeT oT6MpaThb M3 NPU3abOoNHOM 30HbI NPU U30ASALUMK
ApYrvx nHTepsanos. CneayeT Takke oTbMpaTb Npobbl BOAbl U3 BCEX BOAOEMOB U BOAOTOKOB.

B 30Hax cylecTBytowmx (MAM npeanonaraembix) apeasnoB 3arpA3HEHUs NOA3EMHbIX Bog, Mpu
HeobX04MMOCTM MOTYT MPOBOAUTLCA MOJIEBbIE OMbITbl HA 3KCMEPUMEHTA/IbHbIX NPYAaxX A1A U3yYyeHUs
ucnapeHma n oGuabTpaumMm CTOKoB, 3OGEKTUBHOCTM 3alUMTHLIX 3SKPAHOB, MapameTpoB ¢U3MKO-
XMMWYECKOr0o B3aMMOAENCTBMA CTOYHbIX BOA, C NOA3EMHbIMW BOAAMM U ApYrMe cneunabHble paboTbl.

8.4.15. CrauMoHapHble TUAPOre0NOrMYECKMe HAbAOAEHUA NPU  UHKEHEPHO-Te0IOrMYECKMX
M3bICKAHMAX AN pPa3paboTKM NpoeKTa cneayeT npoaosKatb (ecan OHM  BblAM  HavaTbl Ha
NpeALwecTBYOWMX 3Tanax M3bICKAHW) MAM OPraHM30BbIBATb MX BHOBb. B COOTBETCTBMM C 3aayvamu
CTaUMOHapHbIX HabaogeHuit (n. 8.2.9) pasmelwieHne HabntoaaTeNbHbIX MYHKTOB PEXMMHOW Cetu u
MeToAMKA NpPOM3BOACTBA HabAOAEHUI [OMXKHbI obecneymBaTb MOJlyYeEHME OAHHbBIX O OLEHKU U
NPOrHO3a U3MEHEHUA TMOPOre0N0MMYECKUX YCNOBUIA U UHKEHEPHO-TUAPOre0I0rMyeckoro 060CHOBaHUA
WHXXeHePHOW 3aLnTbl OT NOATONJEHMA.

PasmelueHne Habo4aTeNbHbIX MYHKTOB 4OXKHO NPOU3BOANTCA C YY4ETOM:

NPUPOAHbIX YC/IOBUIA;

cneundurKmn 3acTPOMKM.

CKBaXKMHbI cnepyeT 3aKknaablBaTb Ha BCeX reomopdOosiorMyecknx 3anemeHTax penbeda M Ha
TUNUMYHBIX popmax MUKpopenbveda. MNpu o04HOPOLHOM CTPOEHUU BOAOHOCHOIO FrOPM3OHTA Ha KaXK4oMm
reomop¢do/IorMYeckom asieMeHTe cieayeT NpeaycMmaTpmBaTh CKBaXKMHbI Mo npoduto Yyepes 250 - 400 m.
Mpw cOMUCTOM CTPOEHUM NEPBOrO OT NOBEPXHOCTN BOLOHOCHOTO rOPMU30HTa CaeayeT npeaycmaTpmuBaTb
YCTPOWCTBO APYCHbIX KycToB (He mMeHee 50% OT 06LLero Ko/MYecTBa CKBaXKMH) U obopyaoBaHue
dUNBbTPaMM KaxKA0ro BOLOHOCHOTO C/101.

B KOHTypax pacnpocTpaHeHMsa c1abonpoHNLAaEMbIX PAa3AeAOLLMX CI0EB NEPBOro OT NOBEPXHOCTU
BOA,OHOCHOIO rOPM30HTa C/leayeT 3aKNaabiBaThb 1 - 2 CKBaXKMHbI A4NA HabAtoAeHNA 32 UISMEHEHWEM Hanopa
B 3TUX CNOSX NPY NOMOLLM AaTYMKOB NOPOBOro (N1aCTOBOro) AaBAeHums.

Ha Ka)kgomM NOCTOSHHOM W BpPEMEHHOM BOAOTOKe cieayeT obopyaosaTb no  ABa
rMOPOMETPUYECKMX MOCTA - BXOAHON WM BbIXOLHOM MO OTHOLWIEHUIO K BHEWHUM MMAPOAMHAMUYECKUM
rpaHuLam - co cTBopom M3 3 - 5 HabnwopgatenbHbiXx CKBaXXWMH. CrnepyeT Takke o6opyaoBaTtb
rMAPOMETPUYECKMI NOCT U3 2 - 3 HabAtOAATENbHbBIX CKBaXKMH Ha KaX40M BOAOEME.

B 30Hax cenuTebHOM 3aCTPOMKM CKBaXKMHbl AOJ/IKHbI  pacrnofiaraTbCA MO  pasperkeHHOoW
HeynopsaAoYeHHOM CEeTU C YY4ETOM MJIOTHOCTU 3aCTPOMKM U TYCTOTbl BOAOHECYLMX KOMMYHWUKALMIA - B



cpeagHem 3 - 5 ckBaKKH Ha 100 ra. Ha y4acTKax HacbIMHbIX (HAMbIBHbIX) TPYHTOB C/ielyeT 3aKnaablBaTh No
1 - 3 cKBaxKMHbI Ha 1 ra. Ha npomnnowaakax ¢ MHTEHCMBHbIM BOAONOTPEBNEHMEM, CTAaHLMAX OYMUCTKU
BOAbl, NNOLWAAKAX OYUCTHbIX COOPYXKEHUW KaHaAM3auUMM NPU HEU3BECTHOM MOJIOXKEHUM YPOBHSA
rPYHTOBbIX BOA, cneayeT 3aknagbiBath 3 - 10 CKBaXKMH B 3aBUCUMOCTM OT pa3mMepoB Nowagu.

B 30Hax BAMsSHUA BOA03abOPOB M APYrMX BOAONOHM3IUTENbHBIX CUCTEM KOIMYECTBO M pasmeLleHme
HabnlogaTeNbHbIX MYHKTOB ONpeaenneTcs NporpaMmoin U3bICKAHWUI, COrNacoBaHHOM B YCTAHOB/IEHHOM
nopagke.

YactoTa M3MepeHUN YPOBHEW M TemnepaTypbl, oTbopa nNpob Noa3emMHbIX BOL B €CTECTBEHHbIX
YC/IOBUAX onpesensieTca B NporpaMme MOHUTOPUHIa, B COOTBETCTBMU C AEMUCTBYIOWMMMU HOPMATUBHO-
MmeToamyeckummn gokymeHtamm MIMP Poccun. Yactota otbopa npob M3 CKBaXKMH Ha 3aCTPOEHHbIX
TEPPUTOPUAX AO0/IKHA COCTaBAATb He MEHee OLHOro pasa B MecsAl, a B Nepuoabl MaKCMMaJibHbIX
NoAbeMOB YPOBHEW rPYHTOBbIX BOA YacTOTa 0TOOpa MOKET bbITb YBENNYEHA.

8.4.16. JlabopaTopHble wuccnegoBaHuA o6pas3uoB rPpyHTa M Npob noAasemHbiXx BoA chaeayet
ocylectsiATb B cooTBeTrcTBMM c nn. 5.11, 7.16 CM 11-105-97 (4actb |) u AaelcTByOWMMHU
rocyAapCcTBEHHbIMW CTaHAAPTaMM Ha NPOM3BOACTBO COOTBETCTBYHOLLMX BUAOB ONpeaesieHn.

8.4.17. Mpu obcneaoBaHUM TPYHTOB OCHOBAHWIA 343aHUA U  COOPYXKEHUM U COCTOAHMUA
CYLLECTBYIOWMNX CTPOUTE/NIbHbIX OOBEKTOB HA MOATOMJIEHHbIX TEPPUTOPUAX C ISKCNAyaTUPyeMbIMU
cMcTeMamMM ApeHaxKen B AonoaHeHne Kk n. 7.17 CM 11-105-97 (4acTb |) He06Xx0AMMO OLeHUBaTb COCTOAHUE
N 3PDEKTMBHOCTb AENCTBYIOLWMX CUCTEM WHXKEHEPHOM 3aluMTbl, @ TaKKe OMNACHOCTb COMYTCTBYHOLLMX
noATonieHMo npoueccos: cyddo3nm, HabyxaHUA FUHUCTBIX U NPOCAAKU IECCOBbIX FPYHTOB, U3BMEHEHUA
nX GU3MKO-MEXaHMUYECKUX CBOMCTB (yXyALWEHUA NPOYHOCTHbIX U AedOPMALMOHHBIX XapaKTEPUCTUK U
OWHAMUYECKOM YCTOMUYMBOCTUN FPYHTOB).

Mpun HeobxoaMMOCTM 0bCcneaoBaHMeE FPYHTOB COMPOBOXKAAETCA:

B6ypeHMEM KOHTPOJIbHbIX TMAPOre0/IorMYeCcKUX CKBaXKUH N UX onpoboBaHMEM;

oT6opom nNpob A/1A OUEHKM XMMUYECKOTO COCTaBa M arpeccMBHOCTU FPYHTOBbIX M APEHAXKHbIX BOA,
WHTEHCUBHOCTM BbIHOCA YaCTUL, TPYHTa;

oT6opom nNpob rpyHTa gns nabopaTopHoro onpeaeneHuns nx PUanKo-mexaHMYeCcKMx CBOMCTB.

8.4.18. TpOrHo3 M3MeEHeHUA TUAPOreoIOrMYECKUX U UHMKEHEPHO-TEO/IOTMYECKUX YCNO0BUIM Ha
TEPPUTOPUAX PA3BUTUA NOATONNEHUA NPU pPa3paboTKe NPOEKTHOW AOKYMEHTALUM SONKEH COCTABAATLCA
B COOTBETCTBUM € TpeboBaHMAmMM Nn. 6.7 n 6.20 CHuM 11-02-96, nn. 5.13 1 7.19 CN 11-105-97 (4yacTtb 1), a
Takxke nn. 8.1.6, 8.2.12, 8.3.6, 8.3.7 1 8.3.15 HacToAawero CBoaa npasu.

Mpn BbINONHEHMM NPOrHO3a WM3MEHEHWSA TULPOreo/IONMYECKMX YCAOBUI FPaHULAMU MOLENN
cnefyet CcuYMTaTb BHELWHWe TMapoAUMHAMMYEcKMe rpaHuubl obnactm ¢uabTpaummnm muccaegyemomn
TeppuTopUMn.

Mpu cocTaBieHUM TMpPOrHo3a 414 pa3paboTKM MPOEKTHOM AOKYMeHTauum Heobxogmmo
NpoaHaN3npPOBaTb pe3y/bTaTbl MPOrHO30B, COCTAB/IEHHbIX Ha NpeAblayLLIMX 3Tanax pabor.

Ecnn Ha aTtane M3bICKaHWI Ana pa3paboTKn NpennpoeKTHON AOKYMEHTaUMU NPOrHo3 U3MEHEHUSA
r'MAPOreon0rM4ecKkmMx YC/IOBMA BbIMNOAHANCA METOLOM TMAPOreo/IorMYeckoro KaptorpadmposaHus, TO
NPOrHO3 Ha CTagMKW NPOEKTa ANA ydaCTKa MPOEKTUPYEMOro CTPOUTENbCTBA B Npeseniax ero BHeLHWUX
r’MAOPOANHAMMYECKUX TPAHUL, CaeayeT BbINOMHATbL METOA0M MaTEMATUYECKOro MOAE/NIMPOBAHUA, a NpuU
HaNM4YMK 06BEKTA-aHaN0ra - C UCMOJIb30BaHNMEM METOoAa aHaNorUN.

Ecnu Ha aTane usbiCKaHUI ANs pa3paboTKU NpeanpoeKTHON AOKYMEHTALMU NPOrHO3 BbINOAHAACA
MEeTOAOM MaTeMaTU4YeCKOro MoAennpoBaHUA, TO Ha CTaAuM MPOEeKTa OCyLeCcTBAAeTCA AeTanmsauma
DAHHOIO y4yacTKa MOLENU U KOPPEKTUPOBKA €ro BHEWHUX MAPOAMHAMMYECKUX TPaHUL, C y4eTOM
N3MEHMBLUNXCA TEXHOTEHHbIX YCI0BUIA. [TPOrHO3 TaKKe MOMKET BbINONHATLCA METOA0M MaTEMaTUYECKOTO
MOZEeIMPOBaHMUA C UCNONb30BaHMEM METOZa aHaNormin (NpU HanMYMK obbeKkTa-aHanora).

Ecan nporHo3 paHee He BbINOJIHANCA, TO OCHOBHbIM METOAOM MNPOrHO3a Ha CTaAMM MpPOoeKTa
ABNAETCA MEeTO4 MATEMATUYECKOTO MOZAE/NIMPOBAHUA C MCMONb30BAaHMEM METOA0B AHANUTUYECKUX
pacyeToB 1 aHaNOTUN.

Mpn HeobXOAMMOCTU MHMKEHEPHOM 3alUMUTbl OT MNOATOMIEHMA AOJIKEH BbIMNONHATLCA MPOrHO3
N3MEHEHMA rTMAPO0reoIOrMYeckMX yCa0BMi € y4eToM paboTbl NPOEKTUPYEMbBIX 3aLLUTHBIX COOPYKEHUN.

MPOrHO3 M3MEHEHUss WHXEHEPHO-reo/IOTMYEeCKMX YC/OBUIA B CBS3M C  MOATOMJ/IEHUMEM
pa3pabaTbiBaeTcd B C/Ay4ae BO3MOKHOIO pPasBUTUA WAM AKTUBM3AUMM COMYTCTBYIOWMX OMaCHbIX
TEeXHONPUPOAHbIX NpoueccoB (KapcTa, cydpdosum, 3abonaunBaHmaA), a TakKe BO3MOXKHOIO M3MeHeHus



CBOWMCTB cneunduyecknx rpyHToB (Habyxalowmx, NPocafoyHbIX, 3/10BMANbHbIX, TeEXHOreHHbIx). Cheayet
TAKXKe YuMTbiBaTb BO3MOXKHblE HebnaronpuATHbIe 3KOMOTMYECKMEe MOoCNeACTBUA  3KCnayaTaumm
CYLLECTBYIOLLNX M MPOEKTUPYEMbIX CUCTEM UHIKEHEPHOM 3aLUNTbI: U3INLLHEE OCYLLEHWE NOYB B FOPOACKNX
NnapKax uU CKBepax, 3arpasHeHme NnoBepXHOCTHbLIX BOAOTOKOB U BOAOEMOB APEHAXKHbIMW CTOKAMMU.

Ons coctaBneHMa NporHosa Npu M3bICKAHUAX Ha CTaauu pas3paboTKM MpOeKTa, HauymHaa C
COCTaB/ieHMA nporpammbl  paboT, pekomeHayeTcA nNpPUB/EKaTb MNPOM3BOACTBEHHbIE WM HayyHO-
nccnefoBaTeNbCKME  OpraHu3aumu,  cneuuanusupyrowmeca B 0b6nactM  rMApPoOreosornyeckux
nccnefoBaHU U NPOrHO30B.

8.4.19. KamepanbHaa o06paboTka MmaTepuanoB W3bICKAHUI Ha cTagum pa3paboTKM MpoekTa
BbIMOJIHAETCA C yYeTOM noaoxKeHu nn. 8.2.13 1 8.4.2. MNpu MHTEepNpeTaLum pe3y/ibTaToB OMNbITHbIX paboT
M cxematmsaumm obnactm  GuAbTpauuM  cieayetT  MNPOU3BOAUTb  OUEHKY  PUAbTPALLMOHHOM
HEOLHOPOAHOCTU BOAOHACHIWEHHbIX FTPYHTOB. MICNONb30BaHME CpeaHUX BEJIMYMH BOAOMPOBOAMMOCTMU
npuM cxemaTu3auuMyM BO3MOXHO /MWb MNPU  MajbiX 3HaYeHUsX KoapoduuMeHTa Bapuauuu
BOAONPOBOAMMOCTM MO NoAo puabTpaumm (nopsaaka 17 - 25%). MNpumeHeHWe CTaTUCTUYECKMX METOA0B
ocpeaHeHua eaMHUYHbBIX 3HAaYEHNI NapameTPOB BO3MOXKHO TO/IbKO NPU YCNOBUAX:

npeacTaBUTeIbHOCTM BbIOOPKY;

CNYY4aMHOCTN N HE3ABUCMMOCTU €ANHUYHbIX ONpeaeneHui;

pPaBHOMACLITAOHOCTM M PABHOTOYHOCTU €AMHUYHbBIX ONpeaeneHun.

CocTaB U cofeprkaHMe TexXHWYecKoro oTdyeTa (3aK/loYeHWs) O pesynbTaTax BbINOAHEHHbIX
M3bICKaHUI A0NXKHbI COOTBETCTBOBATb TpeboBaHmaM nn. 6.7 n 6.20 CHmM 11-02-96, nn. 5.14 1 7.20 CM 11-
105-97 (yacTsb I).

B gononHeHue K n. 6.20 CHul 11-02-96 B TEXHMYECKMI OTYET C/ieAyeT BKAOYATb:

NPOrHO3HblE 3HAYEHUS MOJIOXKEHUA YPOBHA NOA3EMHbIX BOA, Pa3/IMYHON obecrneyeHHOCTWU, Ha
OCHOBaHMW KOTOPbIX MNPOEKTUPOBLUMKOM (MAM COBMECTHO M3bICKATENIEM U MNPOEKTUPOBLLNKOM)
YCTaHaB/AMBAIOTCA KpUTUUYECKMe (nogTaniuvBatowime) 3HaYeHMA TMOJIOKEHUS YPOBHA ANA OAHHOro
COOpYKeHuUs;

XapaKTepPUCTUKY XMMNYECKOro coCcTaBa NoA3eMHbIX BOA, CTeNeHb UX 3arpA3HeHuA, arpeccMBHOCTM
M 3alMLEHHOCTN, a TaKXKe pPeKoOMeHZauMu Mo YAYYLWEHUIO 3SKOJIOTMYecKon OO6CTaHOBKM Ha
NOATOMN/IEHHOM TEPPUTOPUU;

peKoOMeHAaUUM MO MPOEKTUPOBAHUIO 3aLUTHbLIX COOPYXKEHUN U MEPONPUATUM, a TaKXke
npeaoTBPaLLEHUIO, NMKBMAAUUM  WUAM  MUHUMM3AUMWU  OMACHbIX MPOLLECCOB, COMYTCTBYHLLNX
NoATONNEHUIO.

8.5. NHXeHepHO-reonornyeckme n3biCKaHuA
AnA pa3paboTkM paboyen 4OKYMeHTaLMM

8.5.1. WHxeHepHO-reo/iorMyeckne Wu3sbICKaHUA Aas8 pa3paboTku paboyeit AOKYMEHTAUMWU Ha
TEPPUTOPUAX PaA3BUTUA NOATONIEHUSA B COOTBETCTBUM C TpeboBaHMaMK nn. 4.20 n 6.24 CHmM 11-02-96
OOJ/IKHbI 0becneynBaTtb AETaNN3ALMIO U YTOYHEHME UHKEHEPHO-TEOIOTMYECKUX U TULPOTE0N0TNYECKUX
YC/IOBUIA M MPOFHO3HbIX pacyeToB B npegenax chepbl B3aMMOAENCTBMA 3L0aHUIA U COOPYXKEHUN C
OKpy»Katowen cpeso 1 pa3paboTKy OKOHYATE/IbHbIX PELUEHUI NO OCYLLECTBAEHUIO NPOPUNAKTUYECKUX
MepPONPUATUIN N NHKEHEPHOW 3aLuTe OT NOATOMNEHUA.

Mmaporeonornyeckme UccaefoBaHUA NPU MU3bICKAHUAX Ha CTaguu paboyein AOKymeHTauuun (npu
HaN4YMM paHee BbINOJIHEHHOMO NPOrHO3a Pa3BUTUA NOATONJAEHMA) BbIMONHATCA C LENbtO:

YTOUHEHUA  UHXXEHEPHO-TMAPOreosIorMyeckoro  OBOCHOBAHWA  MPOEKTHbIX  PeLeHuid  no
WHXXEeHePHOW 3aLuuTe OT NOATOMNIEHUA OTAENbHbIX 34aHNI, COOPYKEHUIM U NPUNEratoLLUX TEPPUTOPUI U
BO3HWMKHOBEHWA HEFATUBHbIX NOCAEACTBUIA NOATONAEHUS;

YTOUYHEHUA  WHXKEHEPHO-TMAPOreosiorMyeckoro  O0OOCHOBAHMA  MPOEKTHbIX  PeweHuin  no
JNIOKANN3auMm 1 AMKBUOALMN 3arpA3HEHUA NOA3EMHbIX BOZ M 3aLLUTbl KOHCTPYKTUBHbBIX 31€MEHTOB OT
KOppo3uu.

B cnyyae ecnn nNpoOrHo3 WM3MeHeHUA TMAPOreoNOrMYECKUX YCNOBUIA paHee He BbINOAHAACA,
rMOPOreonornyeckne  UCCNe0BaHUA  [O/MKHbl  0becneynmTb KakK  [AeTa/n3aumio U YyTOYHeHue
TMAPOreonorMYeckmnx ycaoBmi, Tak U NPOTHO3 UX U3MEHEHUIA Ha OCHOBE M3YYEHUA OMbITa SKCNAyaTaLUm
COCeaHUX 34aHNIN N COOPYKEHUI B aHAIOTUYHbBIX NPUPOAHbLIX YCNOBUAX.



8.5.2. CocTaB M 06beMbl U3bICKaTeNIbCKUX PaboT cneayeT yCTaHaBAMBaTb B NPOrpamme M3blCKaHWUM
C LUEeNbI0 YTOUHEHMUA:

NMOJIOXKEHUA YPOBHA MNOA3EMHbIX BOJ, MEPBOrO0 OT MOBEPXHOCTU BOAOHOCHOINO FOPU3OHTA M
aMNAUTYAbl €ro Ce30HHbIX KonebaHuii;

pacyYeTHbIX 3HAYEHUI TMAPOre0NOrMYECKUX NAPaMeTPOB BOAOHOCHbIX FOPU3OHTOB U FPYHTOB 30Hbl
aspaunn, rMAPOrecsIorMYeckmMX XapaKTepUCTUK BHYTPEHHUX M BHELIHUX FPAHUYHbIX YCAOBUIN B chepe
B3aMMOENCTBUS 0ObEKTa C reoIornMyecKkol cpeaom;

nokasaTesen XMMMUYEeCKOro coctaBa NoA3eMHbIX BOA, TEMNepaTypbl, CTENEHM UX arpecCcUBHOCTMU K
6eToHY M MeTannam;

M3MEHEHUN MPOYHOCTHbIX U AePOPMALMOHHBIX CBOMCTB TPYHTOB MNPM WX 3aMavyMBaHUKU U
ApeHNpPoBaHNK B chepe B3aUMOAENCTBMA OObEKTA C reo/1I0rMYeCcKon cpeaoi;

pekomeHaaunin ana obocHOBaHMA MeEpPONpPUATUIA MO PEryJMpoOBaHUIO0 NOBEPXHOCTHOIO CTOKa M
CTPOUTENIbHOTO  BOZOMOHWMMKEHUA  C  YY4ETOM  OTKOPPEKTUPOBAHHbLIX  PACYETHbIX  3HAYEHMUM
TMAPOMETEOPONOTNYECKUX XaPAKTEPUCTUK.

8.5.3. TopHble BbipaboTKM B gononHeHue K n. 8.3 CM 11-105-97 (4acTtb |) npn HeobxoanMmocTu
cnepyet NPOXoAMTb 3a NPeaenaMmn KOHTYPa NPOEKTUPYEMbIX 34aHUIA U COOPYIKEHNI:

B 30HaX pe3kon aedopmaumm NOTOKa NOA3EMHbIX BOA;

Ha Yy4yaCTKax YCTaHOB/JEHHOro (NpeanonaraemMoro) WHTEHCMBHOMO TEXHOTEeHHOro MUTaHUsA
nog3emMHbIx BOA,;

Mo NPOEKTUPYEMbIM HarnpaBAEHUAM APEHaXKeW NPU CIOUCTOM CTPOEHUM paspesa (nepecianBaHnm
NPOHMLLAEMbIX, CTABONPOHMLAEMbIX U BOAOYMNOPHbIX MOPOA);

no 6eperam BOAHbIX O6BLEKTOB (peKM, KaHanbl, BOAOEMbl M Ap.), €cAn KonebaHua ypOoBHSA
MOBEPXHOCTHbIX BOJA ONPEeAensAlT aMnauTyay KonebaHua YypoBHA NOA3EMHbIX BoA B cdepe
B3aMMOLENCTBMA NPOEKTUPYEMOrO 06BEKTA C Fe0I0rMYeCcKol cpeaol;

Ha Y4YacTKax YCTAaHOBNEHHOW WM NPeAnoNaraemon pPasrpysku B TPYHTOBble BOAbl HAMOPHbIX
NnoA3eMHbIX BOA U3 HUXKeeKallero BOA4OHOCHOTO FOPU30HTa;

8 06BOAHEHHbIX 30HaX Hanbo bLel 3K30reHHOM TPELLMHOBATOCTU U TEKTOHMYECKMX HApYLIEeHWI
(ecnu 3TK 30HbI NEpPECEeKaloT 30HY B3aMMOAENCTBUA NPOEKTUPYEMOTrO 06bEKTA C re0I0rMYecKol cpenoi).

8.5.4. B pononHeHune Kk n. 8.4 CM 11-105-97 (4acTb |), Npy pacnonoKeHMmM Ha y4acTKe rpynnbl 34aHNM
n coopyeHuii Il n Il ypoBHS OTBETCTBEHHOCTU, CTPOUTE/ILCTBO KOTOPbIX OCYLLECTBASETCA MO TUMOBbIM
NPOEeKTaM MacCOBOro M NOBTOPHOIO MPUMEHEHMA, a TaK¥Ke A5 TEXHUYECKM HEC/TOXKHbIX 0O bEKTOB COCTaB
N 06beMbl rMAPOreo/IorMYecKMX UCCAefOBaHUI cneayeT onpesensTb C YY4eTOM FMAPOreo/IormyecKkoi
M3y4YEHHOCTU 3aCTPOEHHOM TEeppUTOPUKM, CTEMEeHM OMacHOCTUM HabagaemMoro NOATONAEHMUS,
MMeloLLLEerocs onbiTa aKCnyaTaLMu 303aHUIN, COOPYKEHUIN, CUCTEM MHIKEHEPHOW 3aLLUTbl OT NOATOMNAEHUA
Ha TEPPUTOPUAX, HAXOAALLMXCA B aHANOTUYHbBIX NMPUPOLHbIX YCAOBUAX.

Mpu cnaboit rmaporeonorMyeckoi U3y4eHHOCTU TEPPUTOPUM, KOTOPAs HE COOTBETCTBYET MacluTaby
1:5000 1 KpynHee, cocTaB M 06bEMbI AOMONHUTE/IbHBIX N3bICKATE/IbCKMX PaboT ceayeT ycTaHaBANBaTL B
nporpamme M3bICKAHWUI, C Y4ETOM C/AOMKHOCTM TMAPOreO0/IOrMYECKUX YCNOBUM, @ TaKKe BO3MOMKHbIX
HeraTMBHbIX MOCNeACTBUIA PAa3BUTUA NOATOMN/IEHMA.

8.5.5. B gononHeHue K n. 8.9 CM 11-105-97 (4acTb |) B npeaenax yaw HakonuTenen npomblWAEHHbIX
OTXOZ0B WM CTOKOB MPOXOAKY AOMNOJHUTENbHbIX FOPHbIX BbIPabOTOK cregyeT npesycmaTpusaTb Npwu
HEeOobX0AMMOCTU YTOYHEHMA Pe3yNbTaTOB NPeALecTBYOWeNn OUEHKM GUAbTPALMOHHbLIX CBOWCTB U
MWUTPALUMOHHBIX MapameTpoB MOpoA, 40 KPOB/AM HUXKHEro BOAOYNOpa WAWM  KPOBAW  30HbI
cnaboTpewMHOBaTbIX MOPOA, a TaKXKe [ANA  YTOYHEHWA MNPOEKTHbIX peweHnhn no  3aWMUTHbIM
MeponpuaTUAM (NPOTUBOPUABTPALMOHHBIM 3KpPaHaM W 3aBecam, Pas/IMYHBIM TUNaM ApeHaxen U
rmgposasecam).

InybuHy BbIpabOTOK cnefyeT, Kak NpaBuao, MPMHMMATL B Npeaenax MOLLHOCTU NPOrHO3MPYeEMOro
dpPOHTa NPOABUKEHUA 3arPA3HEHHbIX BOZ, HE3AaBUCMMO OT rNyO6UMHbI 3aneraHmA YPoBHA NOA3EMHbIX BOA.
EC/n NPOrHO3 M3MeHeHM s r’MaPoreoNorMyecknx yCa0BuiA paHee He BbINOJIHAJCSA, TO YacTb BbipaboTok (40
50%) cneayeT npoxoauTb [0 BblAepXaHHOro Bogoynopa. HagexHocTb Bogoynopa cneayet
noATBEPKAATb AaHHbIMU ONbITHO-GUNbTPALMOHHbIX PaboT.

8.5.6. B sononHeHue K n. 8.11 CM 11-105-97 (4acTb ) B paiioHax pa3BUTMA NOATONIEHUS HA NOAAX
dnAbTpaLMm, ecn 30Ha aspaLmm CNOXKEHA BOLOMNPOHNLAEMbIMU FPYHTaMM, rybuHy BbipaboToK cneayeT
YCTaHaBAMBATb, KaK NPaBMao, HA 1 - 2 M HUXKe YPOBHA NOA3EMHbIX BOA, HE3aBMCMMO OT rNybuHbI ero



3aneraHuns. He meHee 30% Bcex BbIPabOTOK J0IKHO ObITb MPOAAEHO A0 KPOBAM BOAOYNOpPa.

8.5.7. Mpwn peweHnn 3apa4y, CBA3AHHbLIX C MPOEKTUPOBAHMEM BOAOMOHU3UTENbHbBIX CUCTEM U
NPOTUBODUNBTPALNOHHBIX MEPONPUATUIA NPU CTPOUTENBCTBE U IKCNAYyaTALLUKN 303aHNIN N COOPYKEHWI Ha
NOATOMN/IEHHbIX TEPPUTOPUAX, AAHHblE TMAPOreosIorMYeCcKMX MCCNef0BaHUIN A0NXHbI 0BOCHOBbIBATb
BblI6Op CNOCcOb6OB CTPOUTENLHOIO BOLOMOHUMKEHMA C YY4ETOM 30HbI €ro BAMAHWUA. Ecam Ha nnowagke
NMOHWXKEHNEe YPOBHA MOA3EMHbIX BOA, OXKMAAETCA MeHee Yem Ha 5 m, TO usyyeHue ruaporeosormyeckmx
YC/IOBUIA MOXKET BbITb OrpaHUUYEHO TEPPUTOPUEN, rPaHNLbI KOTOPOM yaaneHbl oT naolaaku Ha 200 - 300
M.

8.5.8. CtaumoHapHble HabnogeHua 3a AUHAMUKOW M3MEHEHUA TUAPOreosIOTMYECKNX YCI0BUMA,
HavaTble Ha NpeALecTBYOWMX 3Tanax U3bICKaHWUN, c/ieyeT NPoAoaKaTh B cooTBeTcTBMM ¢ n. 5.10 CM 11-
105-97 (4yactb 1) 1 nn. 8.2.9 n 8.3.14 HactoAwero Csoaa npasua. LlenecoobpasHocTb NPoAo/KeEHUN
HabnogeHUt 0boCHOBbLIBAeTCA B Nporpamme WM3sbicKaHui. CocTaB, pasmelleHue HabaogaTenbHbIX
MYHKTOB M BOAHO-DANaHCOBbLIX Y4YaCTKOB, METOAMKA HabAloAeHW [ONMHbI KOPPEKTMPOBATLCA B
COOTBETCTBMM CO crneumdUKoi pa3BmuTUA NnoaTonaeHmaA no cxemam 1 n 2. OcHOBHaA 3a4a4va CTauMOHAPHbIX
HabNAEHUI 33 PeXMMOM NOA3EMHbIX BOA, - YTOYHEHME CE30HHbIX KO1e6aHMN YPOBHA U XMMUYECKOTo
COCTaBa MOA3eMHbIX BOZ, MPUXOAHbIX M PacXoAHbiX cTaTeit BogHoro 6anaHca (MpunoskeHue M) Ha
0b6beKTe CTPOMTENLCTBA ANA WMHXKEHEPHO-TUAPOreo/IorM4eckoro 060CHOBAHMA MPUHATUA MPOEKTHbIX
peLleHn No 3aLwmTe OT NOATOMNAEHMA KaXKA0r0 34aHMA U COOpyKeHUA. Ha o6beKkTax-aHanorax yTouHeHme
CE30HHbIX KoNebaHnn ypoBHA NOA3EMHbIX BOZ CaeayeT NPOU3BOAUTb NO AaHHbIM PETPOCMNEKTUBHOIO
aHann3a maTepmanos U3bICKAHUIN NPOLUbIX NET.

Mocne 3aBepLleHMA U3bICKAHWIA HabO4ATENbHYIO CTALMOHAPHYIO CETb BMECTE C PEKOMEHAALUAMMU
no HabnwogeHnam M o06paboTke AaHHbIX CAeAyeT nepefaBaTb 3aKasuMKy (MAM YNOAHOMOYEHHOM
3aKa3YMKOM OpraHusauum) ana nNpoao/KeHWa HabnogeHUt M KOHTpons 3a paboToit cucTembl
WHXXeHepHOW 3awmTbl. Mporpamma HabaoaeHWn AoMKHA ObiTb yBA3aHA C NMPOEKTOM KOMMIEKCHOrO
MOHWTOPUHIA reoI0rMYecKom cpesibl Ha 3aCTPOEHHOMN TEPPUTOPUN.

8.5.9. PaHee BbINONAHEHHbIE MPOrHO3bl U3MEHEHUA TMAPOreo/IOrMYEecKUX YCA0BUIM Ha CTaauu
paboyei AOKYMEHTaUMK, NP HEOBXOAMMOCTU, NOANENKAT YTOUHEHUIO U KOPPEKTUPOBKE.

B cnyyae, ecnv NpoOrHO3 M3MEHEHUs FMapPOoreosIorMYeckmMX YCN0BUIM HA Npeablaywmx CTaguax He
BbINO/IHANCA, A5 PeleHns NPaKTUYEeCKUX 3a4ay LOMYCKaeTca MCno/sb3oBaHWe MeToga aHanorui. Mo
0bbeKTy-aHanory, BblOpaHHOMY  MCXOAA W3 COOTBETCTBUS  UHMKEHEPHO-TEOJIOTUYECKUX U
rMAPOreoNorMYecknX YCNOBUIM, a TaKKe KOHCTPYKTUBHbIX OCOBEHHOCTEeN 34aHWN U COOPYXKEHUMN,
YCTaHaB/INBAKOTCA:

CKOPOCTb Pa3BUTMA NOATONNEHUA U XapaKTep ero HeraTUBHbIX NOCAeACTBUN;

KOHCTPYKTUBHbIE 0COBEHHOCTU NpeaynpeaAnTebHbIX U 3aLMTHBIX COOPYHKEHWUNI, PEXMM NX PaboTbl
1 3G HEKTUBHOCTb MPUHATBIX PELLEHUN;

o6bembl BOAONOAAYM M BOAOOTBEAEHMUS.

8.5.10. Ha Tpaccax TpybonpoBoAoB B paMoHax pPa3BUTUSA MOATOM/IEHUA MPOrHO3 U3MEeHeHus
rMAPOreonorMYecknx YCNOBWUIM CnepyeT BbINOAHATL C YYETOM BAMAHUA TEXHOTeHHbIX (aKTOpOB:
HapyweHUA pacTUTENbHOrO MNOKPOBA, YMJIOTHEHUA MOBEPXHOCTHOrO CNOA FPYHTA CTPOMUTE/NIbHOM
TEXHUKOM, CO34aHMA HACbiNeEn W BbleMOK, MPOXOAKWM TpaHLIEeN, KOTOpble C/yKaT eCcTeCTBEHHbIMU
ApeHamu, 0bpaTHOM 3acbINKK TPaHLWeN pPa3ynaOTHEHHbIM FPYHTOM.

Mpu cocTaBNEeHUM NPOrHO3a CE30HHbIX M MHOFONETHUX KonebaHuii ypOBHA MNOA3EMHbIX BOZ
OOJ/KHbI YYUTBIBATLCA U3MEHEHMA TENI0BOrO COCTOAHWA FPYHTOB OCHOBAHMA W BAMAHME MPOLLECCOB
NPOMEP3aHMNA-OTTAMBAHUA HA YCNOBUA TMAPOreOMexXaHWYecKoro B3amMmogencTeua Tpybonposoaa ¢
06BOZHEHHbIM TPYHTOBbIM MAcCMBOM (pa3ynioTHEHWE W HabyxaHue TPyHTOB, YBEAWYEHWE CTENeHU
MOPO3HOTO NyYeHUs 1 ap.).

8.5.11. CoctaB M copep’KaHUe TEXHUYECKOro OT4YeTa (3aKAUeHMA) O pe3ynbTaTax UHXKEeHEepHOo-
reo/IorM4ecknX WM3bICKaHMMW AnAa paspaboTkM paboyei AOKYMEHTAUMM AOSXKHbl COOTBETCTBOBAaTb
TpeboBaHMAM nn. 6.24 - 6.26 CHuIM 11-02-96 u n. 8.2.13 HacToAwero CBoga npasua. PekomeHgaumm ana
CTPOWUTENIbHOFO BOAOMNOHMMKEHMA AO0/KHbI COAEpPKaTb AaHHble Ana obocHoBaHWA cnocoba M pacyeTa
BOZAOMOHUMKEHUNSA, CXEMbI pa3melLleHMA HabagaTeNbHbIX MYHKTOB, A TaKXKe YKasaHusA no HabatoaeHnam
33 CHU)KEHMEM YPOBHA NOA3EMHbIX BOA, U paboToN BOLOMNOHU3UTE/IbHBIX CUCTEM.

8.6. NHXKeHepHO-reonornyeckme n3biCKaHuA



B nepmnoa CTponTenbCTBa, aKCnayatTaumnu
U AnKengauunmn COOpy)-KEHMﬁ

8.6.1. WUHKeHepHO-reonorMyeckne m3bICKaHWA B MNepuos CTPOUTENbCTBA, ISKCNAyaTaumu W
NIMKBUAAUMKN NPeanpuaTUi, 34aHUIA U COOPYMKEHUN OONKHbI obecneymBaTb NOAyYeHUE MATEPUANOB O
COCTOAHMMU U UBMEHEHUAX TMAPOreo/IOrMYeCcKnX YCI0BUN Ha TEPPUTOPUM OOBEKTA M B 30HE €ro BAUAHUSA
B cooTBeTcTBUM c N. 4.21 CHulM 11-02-96 u pasgena 9 CM 11-105-97 (yactb 1).

CocTaB M 06bemMbl MMAPOreoNorMYecknx MUccnenoBaHUN cnepyeT yCcTaHaB/MBaTb B Mporpamme
M3bICKaHUMN C y4eToOM crneundukn passButua noatonneHusa. Ons BbIACHEHUA NPUYUH BO3HWUKHOBEHWS
nogTON/IEHMA MNPU CTPOUTENbCTBE C/eayeT BbINONHATbL 0b6cnegoBaHMe OGAMMKAMWMX BOAOEMOB MU
BOLOTOKOB, a TaKXe 3KCMNAyaTUPyeMbIX U CTpoALLMXCcA 06beKToB. Mpu HeobxoanMmMocTn NpomsBoaMTCA
bypeHuMe CKBaXXUH A5 TMAPOreonorMyecknx uccneoBaHuii u ux onpobosaHue.

8.6.2. UH}KeHepHO-reonormyeckmne U3biCKaHWs B Nepuos CTPOUTENbCTBA M SKCMNYyaTauMmM 34aHUN U
COOpYKeHuI B agonosiHeHue K nn. 9.3 n 9.4 CM 11-105-97 (4acTb |) AONXKHbI BbINONAHATLCA TaKMXKe Npu
aBapPUMHbBIX CUTyaUUsX, BO3HUKLWIMX B pe3ynbTaTe MNOATOM/IEHUS 3aCTPOEHHbIX Tepputopuii. Lenb
M3bICKAHUA - YCTAHOB/AEHWE MPUYUH, OOYCNOBUBLUMX MNpPOU3OLLIEAINE MU3MEHEHUA WHXKEHEPHO-
reosIorMyeckMx M rMApPoOreosIorMYeckux ycioBuin ana pas3paboTKM pekomeHAauui no AMKBUMAALUUMK
HeraTMBHbIX NOCNeACTBUIN NOATON/IEHUS.

CocTaB U3bICKaTeNbCKUX paboT cneayeT ycTaHaBAMBATb B 3aBUCMMOCTU OT CneundrKn npupoaHo-
TEXHOreHHbIX YCI0BUIA, BUAA U MacluTaba NposB/ieHMA HeraTMBHbIX NOCNeACTBUIA NOATONIEHMUA.

8.6.3. B pononHeHnMe K n. 9.5 CM 11-105-97 (4acTb |) KOHTponb 3a 3PPEKTUBHOCTLIO
OCYLLECTB/IAEMbIX MEPOMNPUATUA NO CTPOUTENbHOMY BOLOMOHMMKEHUIO HA Y4acTKax CTPOMTENbCTBA
3arNy6neHHbIX NOA3EMHbIX COOPYXKEHWUI U NPU NPOXOAKE KOTI0BAHOB, A/1A YCTPOWCTBA APEHAMKHbIX U
OPYTrMX COOpPY!KEHUN HeobxoAMMO NPOBOAUTL Ha OCHOBe HabnlAeHWl B cneuvanbHO MPONOEHHbIX
rMOporeonornyeckmx CKBaXKMHax.

Cnocob 6ypeHus, TexHonorMAa 06O0pPYAOBAHUA CKBAXXMH GUAbBTPAMM  O0/MKHbI  obecneynTb
MWHUMAIbHOE GUNbTPALMOHHOE conpoTusaeHne GUabTPa U NPUCKBAXKMHHOM 30HbI. B npouecce paboTsbl
BOZAOMOHU3UTENbHBIX COOPYXKEHUN HEOOXOAMMO OCYLLECTBAATbL KOHTPOAb 33 MWHepanusauuen u
XMMMUYECKMM COCTaBOM APEHAXKHbIX BOA, B C/ly4ae, ec/i OHU cbpacbiBatOTCA B MOBEPXHOCTHbIE BOLOTOKM
N BOOOEMDI.

CtaumoHapHble HabAogeHMA 33 WM3MEHEeHMAMWU TUAPOreo/IorMYecKMX YCNOBUM B npoLecce
CTPOUTENbCTBA C/iIeAyeT BbINONHATL B cOOTBETCTBUM ¢ n. 5.10 CM 11-105-97 (yacTb I) M n. 8.2.9 HacToAwWwero
CsBoga npaBwu/, TEXHUYECKMM 3aZaHMEeM M NPOrpammoin M3biCKaHWi. HabnwogeHus 3a ypoBHeEmM U
XMMMUYECKMM COCTaBOM MOA3EMHbIX BOJ4 HA TEpPpUTOPMAX, HaAXOOALWMXCA B 30HE BAMAHUA
BOAOMOHN3UTENBbHbIX CUCTEM, CNeayeT BeCTU B 06/1aCTV pPa3BUTUA AEeNPEeCCUOHHbIX BOPOHOK.

8.6.4. B nononHeHune K n. 9.6 CMN 11-105-97 (yacTb 1) B palioHax pa3BuTUA NOATONNAEHUS B 30HE
aspauMn 3HaYMTENbHOM MOLWHOCTU (CcXema 2 pa3BUTMA MOATONNEHMA) ciellyeT, Kak npasuno,
OpraHu3oBbIBaTb HabAAEHMA 338 U3SMEHEHWEM BNAXKHOCTU TPYHTOB M NMOABEMOM YPOBHA NOA3EMHbIX
BOJ, B KOHTYpax BCEX 34aHWUI U COOPYKEHUN | U, Npn HeobxoamMmocTw, |l ypoBHA oTBeTCTBEHHOCTU. Mpu
HeobXxoaMMOCTU HabngaTenbHble NYHKTbI (Wypdbl U CKBaXKWHbI) cnedyeT 3aKknaApiBaTb B NogBanax.
O6opyaoBaHMe ToYeK HabaoAeHNA AaTYMKaMM U NTPUBOPamMM, YacTOTy U3MEPEHUA TMAPOre0N0rMYecKmx
XapaKTePUCTUK CNeayeT OCYLEecTBAATb NO cneuuanbHo paspaboTaHHoOM nporpamme. MnybuHa BbipaboToK
OO0/MKHa 6bITb Ha 1 - 3 M HUXKe chepbl B3aMMOLENCTBUSA COOPYHKEHUS C Fe00rMUYECKON Cpeson.

8.6.5. Pe3ynbTaTbl UHXEHEPHO-reo0rMYEeCcKMX M3bICKaHUI B Mepuod CTPOUTENbCTBA B pPamMoHax
pa3BUTMA NOATOMMEHMA chneayeT NPeAcTaBAATb B BUAE TEXHUYECKOro oTyeTa (3aKkntoyeHus) B
cooTBeTCTBMM ¢ TpeboBaHUAMM N. 6.28 CHulM 11-02-96 1 n. 9.7 CM 11-105-97 (yactb 1).

8.6.6. B nepuog, sKcnayaTauum 3gaHuii U COOpYKeHU B palioHax pa3BuUTUA NOATONNEHUSA cnenyet
OCYLLECTB/IATb CTaLMOHaPHble HabloAeHNs B COOTBETCTBMM C TpeboBaHuamu nn. 5.10 1 9.10 CN 11-105-
97 (4actb 1) n n. 8.2.9 HacToAwero CBoga npasu.

Pe3ynbTaTtbl peXMMHbIX HabAO4EHUI PEKOMEHAYETCA UCMNONb30BaTb 417 OLEeHKU 3PPEKTUBHOCTH
WHXXEHEePHOW 3aLLnTbl U ee COBEPLUEHCTBOBAHMSA, CO34aHUS U KOPPEKTUPOBKM NOCTOAHHO AeNCTBYIOLW el
MOZEeNIN 3aCTPOEHHON TEeppUTOPUM, a TaK¥Ke NpPU BbIMNOJHEHUWU KPATKOCPOUHbLIX W AONTOCPOYHbIX
NMPOrHO30B U3MEHEHMUA TMAPOreoN0rMYecKmxX yCaoBUN.

8.6.7. VH}XeHepHO-reosiorMyeckme M3biCKaHWs B nepuog, AMKBUAaUMU Npeanpuatuin, 34aHUn U



COOPYKEHUI B paloHax pa3BUTUA NOATONIEHMA AOKHbI COOTBETCTBOBATb TpeboBaHuam n. 9.12 CN 11-
105-97 (yactb ). Mpu nunkBMOgauUMM OOBLEKTOB B paMoHax pasBUTUA nNoAToMn/eHMAa Heobxoaumo
OpraHn30BaTb KOHTPOJ/Ib COCTOAHUA OKPYKAlOLLEN cpeabl MO NPOrpamme, COF/IaCOBAHHOM C OpraHamu

locropTexHagsopa,

loccaHanugHan3opa, TEPPUTOPUNA/ZIbHBIM noapasgeneHnem cneunanbHO

YNONHOMOYEHHbIX TOCYAapPCTBEHHbIX OPraHOB B 061aCTM OXpaHbl OKPYKAlOLWen cpedbl M ApPYyrMmM
3aMHTEePeCcOBaHHbIMU MUHUCTEPCTBAMM U BEAOMCTBAMM.

OCHOBHbIE TEPMWHbI 1 ONPEJENEHWA

TepMMHEL OnpeneseHussa
OnacHele OHOOTEHHEHE I DSK30TEHHEE I'€OJIOTMUYECKHUE
reoJioTudec— npo-
KMEe UM MHXEHEePHO- |uecchH (cemcMmmueckue coTpsaceHusd,
TeoJIoTHuYeCcKue VB3BEPXEHUS
IPOLIeCCH BYJIKAHOB, OIOJI3HU, oBBaJkl, OCHINN,
KapcT,

cenu, IHepepaboTka OeperoB, IOAOTOILJIEHME
n

op.), BOBHMKaLIME noxn BIIMSHUEM
IIPUPOIHEIX U

TEeXHOTEeHHHEX GakTOpOB UM  OKas3hBallue
oTpulla-—

TeJIbHOE BO3IOEMCTBME Ha CTPOMUTEJIbHEIE
OO BEKTEL

M XM3BHEeNeATeJIbHOCTL JIoIel

VHXeHepHaa 3ammTa
TEPPUTOPUM,
30aHUM

M COOPYXESHUM

Kowmmyiekc MHXEHEPHBIX COOPYyXeHUM 28
MEepPONnpuUsa—

TUI, HallpaBJIEHHEMN Ha BaAMUTY
(mpenoTepalleHne

UV yMEHbUIEHME HETATUBHBIX I[IOCJIEOCTBUM)
oT

OTPMLIATEJIbHEIX BO3IEVCTBUM OTlaCHBEIX
TeoJIoOT -
YeCKUX u VHXEHEPHO-T'€0JIOTUYECKUX
IIPOLIECCOB

CraumroHapHEE
HabJI0-

Enmuaa cucrema, BKIIoUawolasg: KOMIIJIEKCHEE
HabOJoOeHMsa 3a VIHXEHEPHO~T'€0JIOT' MY E CKVIMMA

IZNeZs

OeHMs B paMoHax npoueccamm, IMIPOTEe0JIOTUYE CKMMU

PasBuTMA OIlaCHBIX yCcJijosmuaMM,

TEeOJIOTUUECKUX U V3MEeHEHUEM CBOMCTB TPYHTOR,

VHXEHEePHO— nebopmMaumaMm

TeoJIOTU— €CTEeCTBEHHLX OCHOBAHUM, COOPYXEHMUSIMU

YeCKUX IIPOLECCOB |MHXEHEePHOMU BalUTH n op.; aHaums
pPes3yJIbTaTOBR

KonsddbuumeHnt OTHOUWEeHME Jionaan (OJTMHEL JIHEMIHOT O

IIOPaXEeHHOCTHU 3JIEMEeHTa

TEePPUTOPUN - OeperoBoy JuHMUM, OPOBKM CKJIOHA U

OIiaCHBIMU T.II.),

TeoJIoTMYEe CKYMU 3aTPOHYTOM OIACHEIM I'€0JIOTMYECKUM WU

VHXe—

MpunoxkeHue A
(pekomenayemoe)



VHXEHEPHO— HEPHO-T'€0JIOTUUYECKUM IIpOLIECCOM, K
TeoJIOTHU— JIomanmu
yeCKUMU BCeV MCCJenyeMOo¥  TeppUTOpUMN (onnmHe
npoleccamm JIMHEMHOTO
DJIEMEHTAa) . XapaKTepusyeT CTeleHb
IIOPAaXEHHOCTHU TEPPUTOPUN OIlaCHBIM
IPOLLECCOM
AKTMBHOCTb YBenudeHue nJomwanmn (mnm obbema)
(MHTEHCUMBHOCTE) 3aTPOHYTHIX

PrasBuTMAa OIIaCHOTI'O

OIIaCHBEIM IIPOLECCOM IIOPOoO IO OTHOUWEHMI K

npolecca obmen JIoumann (obBemy) MCCJenyeMom
TEPPUTO—
puUn (Mmaccusa) 3a pacCueTHBHM [Iepuon
BpEeMeHU

YCcTOMUMBOCTE CrnocoBHOCTEL CKJIOHa (OTKOCAa) COXPaHAThb

CKJIOHAa CBOM

(oTkoca) npoduiib B TeueHMe IJIUTEJIbLHOI'O BPEMEeHMU.
BripaxaeTrcsa xO2QPMULUMEHTOM yCTOMUMBOCTU —
oT-
HOIWIEHMEM CYMMBI CUJIOBHIX BOB3IEMCTBUM,
obecne-
UyBAIMX YCTOMUMBOCTHL CKJIOHA, K CyMMe
CUJIO—
BBIX BO3IEMCTBUM, Hapyuaoumx DTy
YCTOMUMBOCTD

[I1OTHOCTB KommuecTBO KapCTOBHX QOpM, MNPUXOLALEECH

KapCcTOBEX Qopm

(B
cCpelHeM) Ha enOuHMLYy Ijomany (WTyK Ha 1
KMZ2)

Beperorasa 30Ha

OxpamnHHasa 30Ha Mopen, o3zep,
BOIOXPaHMIIMII,

BKJIOYAMAA IOJIOCY CylM, IIPMMEIKALILEN K
OeperoBOM JMHMM, U IIOOBOIHEIM OepeTrOBOM
CKJIOH

Benu

ABpa3MoOHHAasA OTMEJIb Mopen n
BOOOXPAaHWUIINII,

BEIDPOBHEHHAS B KOPEHHEIX roponax
OelICTBUEM

BOJIH. CUMHOHMMEL : Teppaca IOOBOIHAS
abpas3moH-—

Hag, nnatdpopma abpaszsuoHHas (Deperomad)

BaccemnH ceJjeBoun

YJacTb BOOOCOOPHOTO DacceMHa B Npemejax

TOPHOTO paroHa, comepxalas MOIIHEIE
HAKOIJIEHU S

PEIXJIOTO OBJIOMOYHOTO MaTepuaa Ha
CKJIOHAX

OOJIMH M B PpycCJjlax NOCTOSHHBEIX UM BPEMEHHHX
BOOOTOKOB;, Hp]/[ JIUIBHEBEIX )Z8 OJIMTEeJIb HBIX
OOXIOSX

Y MHTEHCUMBHOM CHETOTASHUM B CeJIEeBOM
faccenHe

obparyeTcsa I'psA3eKaMeHHBM NOTOK (CeJjib)
SHAUMTEJIbHOM pPa3pylMTEeJIbHOM CUJIBL

Ouar cejeBou

BepxHSasd YyacThb ceJyiIeBOTO BacceriHa,
OTpaHUUeH—

Has BoZOpaslesylaMy C LEeHTPOCTPEMUTEJILHOM
CHUCTEMOM CKJIOHOB M CTOKa, a TakKxe pycia
BPEMEHHHX U  MaJItIX  BOIOTOKOB, rIe




IPOUCXOIUT

HaKOIIJIEHKE PREIXJIOT'O 0BJIOMOUYHOT O
MaTepualsa (3a
CUeT BLHIBETPUBAHUSA, DPO3MOHHEIX, OCHIIHBIX,
o6BaJIbHEIX, OTIOJI3HEBEIX u OPpYyTUX
IIpOLIeCCOB) ,
npu onpeneJIeHHEIX YCJIOBUAX
npeBpalanLerocs B
TpsA3eKaMeHHb CeJIEBOY IIOTOK

[Tog3eMHBIE BOIEI I'paBUTALMOHHLE IO 3€MHEIE BOJHI,

CIIOpPaONYeCcKOIT'O IPUYPOUEHHEE
pacnpoCcTpaHeHus K BOIONIPOHMIIAEMEIM, HE BBHIOEPXAHHEM II0
Iomanm
M  MOWHOCTM JIMH3aM M I[IPOCJIOAM IIOpOoI,
3ajeramn-—
myM B ToJe cjafo- ¥ BOINOHENPOHMIIAEMEIX
OTJIO—
XeHUM, Kak [IpaBuUJo, IMIPABJIMUECKU He
CBSABaH—
HBEIE MexnOy cofbo¥ WM He IIOCTOSHHEE BO
BpPEMEHU
TunponuHaMuueckue | 'paH UL obylacTu bunb Tpauuy,
T'PaHMULEBL (BHewHMe [onpenesigeMbe
1z COBOKYIIHOCTBIO  yCJIOBUI, BIMSKIMX  Ha
BHYTPEHHUE, B|uzMeHeHUE
jiaHe OVHaMUKN IOTOKa IIOO3EMHEIX BOI
U paspese) (MBMeHeHUS
YPOBHA, Hamopa, pacxonma, JMHMI TOKa,
CKOpoC—

T QUIbTPALUMM UM IOPYI'MX XapaKTEepUCTUK
bunb-

TPALUVMOHHOTI'O HOTOKa). TaxkuMm I'PaH L aMm1

MOTYT

CITYXUTbL: a) BOOOEMEl M BOIOTOKM; O)
OpeHaxHbe

M OPOCUTEJIbHEIE CUCTEMEl; B) JIMHEMNHEE U
10—

ma IOHBIE CUCTEeMBI TEXHOI'€eHHOTI'O
MHOMIIb TPALMOHHO—

TO MNMUTaHWUsA; T') IOO3EMHEE COOPYXEeHUsd,
coszmamn-

mue Dappax; o) KOHTYPE  MBMEHEHUS
buneTpa-

LMOHHEIX CBOMCTB  IIOPOI; e) KOHTYPEL

BEIKJIMMHVBA —
HIAd BOIOBMeNaIMX VM BOIOOYIIOPHEIX IIOpOLI U
T.IO.

I'mpoporeojsiornuecka
a
MOIOeJlb

ABCTpakTHOE WU BelleCTBEHHOE
oToOpaxeHue

W BOCIIPOU3BEeIeHHUE U3y4daeMoro
TUOPOTEO0JIOT U~

YyecKoIo obweKTa, amekBaTHOE emMy B
OTHOUEHUN

HEKOTOPEIX KPUTEPUEB, KOTOpoe maetr
BOBMOX—

HOCTBb [OJIYUMTH HOBYK MHOOpMALMIO OO 3TOM
obbeKTe M ero CBOMCTBAax

I'moporeosiornuecko
e
KaprorpadmpoBaHMe

MeToxn Co3IOaHMAa NIPOCTPaHCTBEHHHIX
obpasHO—-3HaA—
KOBEIX (kapTorpadmueckmx)




TUOPOTEOJIOTUYUE CKUX
MomeJieu, KOTOpPHEE oamnT
pemars

TeopeTUUeCKMe U IIpakKTUUecKkMe 3aladun -—
BEIAB—

BO3MOXHOCTbBb

JIeHUuEe 3aKOHOMEPHOCTEN M3MEeHEeHUI
IOO3EMHOM

Tunpocdeps IOH  BIMSHMEM ~TEXHOTEHHEIX
baxTO-

POEB, OlLleHKa OIaCHOCTU VHXEHEPHO—
TeoJiornuyec-

KX IpPOLIeCCOB (B TOM yycJie
NOOTOIIJIEHUS) , MH-—

XeHepHasa 3allMTa OT OIlaCHEX I[IPOLIeCCOB,
paspa-

OoTKa OPUPOINOOXPAHHEIX MEPOIPUATUN U
T.II.

BryouaeT Mu3ydeHMEe IMPUMPOINHBIX YCJOBMI U
TEeXHO—

T'©€HHEBIX baxToOpPOB Ha  pPeIrMOHAaJIbLHOM U
JIOKAJIbHOM

YPOBHSAX, IIOCTPOEHME KOMIJIeKCa KapT:
perno-

HaJIbHOT'O n TUIIOJIOTUUYECKOTO
TUOPOTEeoJIOTHNYeC—

KOTO ParoHMPOBAaHUSA,
TUIPOTeOONHAMNYECKMX U

TUIPOTEOXVMUYE CKUX XapaKTepUCTUK,

TEeXHOT'€H—
HEIX QaKTOpPOB M Ip.

PaseenouHoe
MOIOeJIMpOBaHMe IIPpU
OLlEHKE
IIOOTOIIJIEHUA

BEIOOP I'JIaBHEIX M BTOPOCTEIEHHEIX (aKTOpOB

bop-

MMPOBaHMUSA pexmMa IO 3E€MHEIX BOI,
OonpeneJsIsanumx

pas3BuUTHKE IIONTOIJIEHNS, IyTeM
IpenBapUTesIbHOM

cxeMaTuszauum TUOPOTE0JIOTUYE CKUX

YCJIOBUM U
COIIOCTaBJIEHUA BO3MOXHEIX BapMaHTOB Ha

MOIEJIN .

Takoe  MOIEJMPOBAHME  HEOOXOOMMO  IJiS
cocTaBJie—

HUsa  pabouei  IMIOTESH, omnpenesswuen
MeTOIOMKN

IIPOEKTUPYEMEIX I'MIOPOTEOJIOTUUECKHUX padoT
n

MeToma IpOTHO3a U3MEeHEeHUS
ITMOPOTEO0JIOTNYUECKUX
Y CJIOBUM

CXEMA OIMMCAHKMA OMNMON3HA

MpunoxeHune b
(pekomenayemoe)

1. HasBaHue TMna (nop,mna) N MEeCTONON1I0XKeHNE ONO0N3HA NO OTHOLWEHUIO K I'eOMOpd)OJ'IOFM‘-IECKMM



anemeHTam.

2. leHe3uc, OPUEHTUPOBKA, KOHPUTYpaUMs, BbICOTA U KPYTM3HA CKIOHA, HA KOTOPOM PacnosioxeH
0non3eHb.

3. basuc ononshsa.

4. dopma v pasmep ONoA3HA B NAaHe (4NMHA, WMPUHA, NAoWaab).

5. CpeHuit YKAOH NOBEPXHOCTU ONON3HA.

6. XapakTep rpaHuL, onos3HA (CTeHKa cpbiBa, 6opTa, A3bIK), XapaKTep M COCTOAHWE 06pPbIBOB
(cBexue, BbiBETPE/IbIE, 334€PHOBAHHbIE), X NPOdUAb, BbICOTA, KPYTU3HA U XapaKTep BPOBOK, aMnAnTyaa
CMELLEHMS, XapaKTep U WNPKHA TPELLMH, HaMine NPOCEBLUMX YYACTKOB, C1e40B HAABUTaHWUA U CMATUS,
Ba/sI0B U BYrpoBs BbINMPaHWUSA, C1Ie40B NOAMbIBA UM CBEXKEN NOAPE3KMN A3bIKA.

7. FpaHunLbl BOLOCOOPHOM NAOLWAAN OMOI3HA U ee pasmepbl.

8. Penbed 1 xapaKkTep NOBEPXHOCTM BOKPYT ONOA3HSA B Npeaenax ero BogocbopHom naowagm. Ecau
BOAOCOOpPHaA Nolaab OYeHb BEe/IMKA, TO AaeTcA ee 06Lan XxapaKTepUCTMKa, a AeTa/lbHO ONUCbIBaeTCA
TO/NIbKO Ta 4YacTb, KOTOpas HenocpeacTBEHHO MPUMbIKAET K ononsHio. Hanbonee petanbHo cneayet
onucbiBaTb oBparun, 6asKku, KaHasbl, BOLOEMbI, UX PACMOIOXKEHME, YC/OBUA, ONpesensiowme CToK M
dunbTpauuio (Hannume TpeLInH, pacnalika CKAOHOB 1 Np.).

9. Obuan xapakTepuctuka penbeda ononsHa (c BblaeNeHNEM OTAENbHbIX reoMopPPONOrnyecKmx
3/1eMEHTOB).

10. MopgpobHaa XapaKTePUCTMKA KaXKAOro BblAeNeHHOro MopdoorMyeckoro sieMeHTa onos3HsA
(ononsHeBOW CTYNEeHW U yCTyna, UMpPKa 2-ro NnopagKa v T.n.), ero ¢opmbl, pasmepos, CPeAHEr0 YKAOHA U
XapaKTepa NoBepxHOCTM (Hasnume B6eccToUHbIX BNAaAWH, 3aNPOKUHYTLIX NIOWAA0K, Basos, Oyrpos, rpsag,
TpeLWwmH, cy$pdo3nOHHbBIX BOPOHOK), OTAENbHBIX 3/1EMEHTOB MaKpopesbeda, Cief0B CBEKUX CMELLEHWUNA.

11. Penbed 1 xapakTep NOBEPXHOCTU HUMKE fA3blKa OMOJI3HA: NAAXK UM BEYEBHUK - €70 WMPUHA,
npoduab, KPYTU3HA (CpeaHAA N Ha OTAENbHbIX y4acTKax Npoduaa), cnararolwmii matepuman, ypes Bogbl B
BOAOEMe; Teppaca - ee HauMeHOoBaHMe, BO3PacCT, BbiCOTA (OTHOCUTENbHAA WM abCOMOTHAA), WNPUHA,
XapaKTep MOBEPXHOCTU U XapaKTep COMPAKEHWUs C OMON3HEM; Ha/iMUME BOAOTOKA M CBEXKEro Pa3mblBa
(Tena u A3bIka ononsHaA), Npoduab oBpara, HaMYMe UCKYCCTBEHHOM NOAPE3KM OCHOBAHWUA CKIOHA U ee
XapaKTePUCTUKK; creabl cydpdo3nm; Hannume BbINUPAHUA Brepenm OMNOA3HS - paccTosHMe Bana (Mau
Ba/10B) BbIMMPAHUA OT A3blKa ONOA3HSA, opMa Bana B NiaHe U ero Npodub, pasmepsbl, YKAOH BHELIHETO
N BHYTPEHHEro CKA0HA, XapaKTep NOBEPXHOCTU N CTPOEHME.

12. M'mgporpaduryeckas ceTb Ha ONOA3HE, BOAONPOABAEHUA MU UCTOYHUKW NMUTAHWUA ONOA3HA BOLOW:
KaHaBbl, OBParv ¢ NOCTOAHHbIM WN BPEMEHHbLIM BOLOTOKOM - UX NPOodu/b, reosiormyeckoe CTpoeHue
CTEHOK, PacnosioxeHue, BOAOCOOpHanA naowaab (MonoxeHne BogopasLeoB 2-ro NopsAAKa); Konogubl,
WCTOYHMKM, YCIOBMSA BbIXOAa BOAbI, £,eOUT; 6eCCTOYHbIE NIOLWaAM, 3a60104E€HHOCTH, BPEMEHHbIE 03epLa,
MOYaXKWHbl, UX pacrnosioxeHne, popma M pasmepbl; PACMOIOKEHME U COCTOSHUE BOAONPOBOAHOMN U
KaHa/IM3aLUMOHHOM ceTu.

13. PacTuTeNbHbIM MOKPOB Ha OMOA3He (MO BblAeNeHHbIM reoMopdoOrMyeckuM afieMeHTam) 1
BOKPYr HEro: BUA, PacTUTENbHOCTU, €e FyCTOTa M PacnofioXKeHue, Hanmume 600THOM PacTUTENbHOCTH,
COXpPaHEHME WAN HapylleHWe MPaBUIbHOCTM PALOB AepeBbeB (annew, cagpl, NAAHTALUKM), HAK/OH,
NCKpUBAEHME UM Pa3pblB CTBOJIOB AEPEBLEB, UX BO3PACT, CBEAEHMA O BPEMEHWN MOCAAKM U T.N.

14. MonoKeHune CKaNbHbIX BbICTYMOB, KPYMHbIX KAMHEN, NHEW M APYTNX 3aMETHbIX NPeLMETOB.

15. 38aHKA U UHXKEHEPHbIe COOPYKEHMA Ha ONOI3HE U BOKPYT HEro (B TOM YMc/ie JOPOrK, Hacbinu,
BOZ0OEMbI, BOAOMPOBOAHAA U KaHa/M3aLMOHHAA CeTb, HA/JIMYMe yTeYeK BOZAbl, MPOTMBOOMONA3HEBbLIE U
b6eperoykpenuTesibHble COOPYXKEHUA); KpaTKMe CBeAEeHMA O MaTepuane, KOHCTPYKLMU M OCHOBHbIX
pasmepax, BPEMEHU WX COOPYKEHUA, MNOCNEeAHEr0 PEMOHTA, COCTOAHWE, HaAWuYMEe U XapaKTep
aedpopmaumit.

MpunoxkeHune B
(pekomenayemoe)



CXEMA OIMCAHWNA OMNON3HEBbLIX TPELLWH

1. MpuHagNeXHOCTb K cUMCTeEME TPELLUH.

2. dopma B nNnaHe (Npamas, U30rHyTan, NOAYKPYraan, U3BMANCTAA, BOJIHUCTAA, IoMaHasn, 3ybyaTas),
ee A4/IMHa, OPUEHTMPOBKA OTHOCUTENIbHO OCU U FPaHUL, OMOJ3HA, HanpaBAeHMe BbIMYKAOCTU, NONOXKEHNE
Ha OMNO/I3HE NO OTHOLIEHMUIO K €ro MOPdOIOrMYECKMM 3/1IEMEHTAM.

3. WnpuHa TpewmH (MakcMmanbHas, MUHUMaNbHAA U CpeaHAn), ee ANMHA U XapaKTep KOHLOB
(3amblIKatoTCcA, AOXOAAT PACKPbLITBIMU A0 APYTON TPELLMHBI U T.1.).

4. Bugnmas rnybuHa TpewmHbl U ee nageHue.

5. XapaKTep CTeHOK TPeLUUHbI: r1agKue - ¢ 3epKaslaMmn CKo/IbXKeHUs, 6opo3gammn u Wwrpmuxamu (c
YKa3aHWeM HanpasieHUs NoCaAefHUX) UM HEPOBHbIE - LUIEPOXOBaTble, byrpucTble, cMATbIE.

6. B3aMmHoOe pacnosioxKeHue 1 nepenag no Bbicote 6POBOK TPeLLMHbI.

7. CBA3b TPELMH C reosiorM4eckMMmn ycaoBuamMM (NPUypoYEeHHOCTb K onpefesieHHOM Mnopose,
N3MEeHeHMe XapaKTepa Npu nepeceyeHnn Nopoa, pasHoro cocTasa 1 T..).

8. Hannume 3anoaHmnTenA TpewmH 1 ero cocras.

9. BAnAHME TPELMH HA TMAPOreonorMyeckme ycaoBmaA - pasrpyska nog3emHbix Bog, MHGUAbTPaALLUA
NOBEPXHOCTHbIX BOA.

10. CoobparkeHua 0 reHe3mnce TPELLMH (pacTaKeHUs, CABUra), 0 xapakTepe gepopmaunn, akTopax,
BbI3BaBLUMX UX MOABAEHUE.

Mpy HaNNYMK CXOL4HbIX TPELLMH C/leayeT ONMCbIBaTb NO NPUBEAEHHOWN CXeMe OTAe/bHble Hanbonee
KpYMHble U TUNUYHbIE TPELLUNHbI.

11. B3avmHoe pacnonoxeHue TpelnH: MPaBUNbHO OPUEHTUPOBaAHHbIE - NapanfiefibHbl UK
nepeceKatoTcs (yr/ibl nepecevyeHuns), Uan HenpaBuIbHO NepenseTatoLwmecs.

12. XapaKtep conpsxeHua TpewuH B MeCcTax WX nepecevyeHMs W CcoobparkeHus o
nocnefoBaTeNbHOCTM MX 06pPa3oBaHUA.

Mpn HanuunM nepecekaroLWMXCA TPELMH PA3HOro XapakTepa BbIAENAIOTCA UX TUMNbl UAU Cepuu,
MMeEIOLLME CXOLHYIO XapaKTePUCTUKY, MPU ITOM KaXKAblA TUN UAW CEPUA ONUCLIBAETCA OTAENbHO.

Mpunoxenune I'
(pekomenayemoe)

CXEMA OMNMUCAHMA OBBAJTIOB N OCbINEWN

OMNMCHIBaEeMEBI OBbrBaJiet Ocuinm
baxkTOop
ObrnacThb T'enesuc, BOo3pacrT, |'eHesuc, BO3pacrT,
OTPBI— Mopdo-— Mopdo-—
Ba (obBaJjml) [noTua (BrICOTA, [TOTHS (bopMa M pasMepPH
U NUTaHUSA KpyTHU3HA) objacTu IUTaHUsSa -
(ocemmm) CKJIOHA . oJvHa,
[Toponrr CKJIOHA : |[KpyTM3HA, HaJIMuye
JIUMTOJIOT U~ neperu-
yeckKue 1u|6oB, YCTYIIOB) .
nerporpabuuec- [IopOIEl CKJIOHA: YCJIOBUS
Kue Pa3HOBMIOHOCTH, [3ajleTaHusd, xXapakTep U
TPEe— MOIIHOCTB KOPEL
IIMHOBATOCTb V|BEIBETPUBA—
BEIBETPE— HUS U €e OTIEJIbHBIX 30H
JIOCTh, YCJIOBUSA | OJ1g KaxImom
3ajera- JIMTOJIOTUUYECKOM
HUS, TEKTOHUYECKME |pa3HOCTH.




Hapy-— Ormensommecs OOJIOMKU :
IEeHUSA . pasmep, dbopma,
[IOBEPXHOCTEL OTIHEJIEHUH |XapaKTep
oOBaNIMBUIENCS MaCCH: epeMelleHns u nx
pPa3MepH, dopmMma, |3aBUCKU~-
CBEXECTb MOCTBb oT KPY TU3HEL
¥ XapakTep OTIeJiIeHMs |[CKJIOHAa,
(OTPEIBE C ONPOKMIEIBA— [TMIA HOPOL M KoJjieOaHUM
HMEeM, OIloJI3eHb-00BaJl, |TeMIepaTyp (OHEBHBIX U
oBBaJI-OIOJI3EHDb Y|CEe30HHEIX) .
T.II.) PacTmMTesIbHOCTSD &
PacTUTEJNIbHOCTE & HaJMume, xXapakxkTep,
HaJmume, PacCIpPOCTPaHEeHHOCTh,
xapakTep, IPMBHAKU [IpeKpalleHUs
pacrnpocTpaHeH— OCHIIIaHMSA B OOJIaCTU
HOCTb. JICKYyCCTBEHHEIE |IMTaHUA.
COOPYXEHMSA: OTKOCH, JIckyCCTBEHHEBIe
yJlaBJIMBAOIME COOPYXEeHUS: TUI, BpeMs
IJIoWAanKM, BOBBeIEeHMSI, COCTOSHUE.
KaHaBhI, IIOOIIOPHEIE
CTEeHKU
“u T.O., METOI U BpPeMs
UX
BO3BeIeHUsd,
KOHTPOJIbHOE
obcJyienoBaHMe
cocTosaHuA,
nedopmaunmit,
HallOJIHEHUS
u T.O.
OBbjyacTb Mopdosiormua: mnoxOuHa B [Mopdosorms: npodmib
TpaH3uUTa CKJIOHE, PYCJIO, CKJIOH M|NyTu
T.00., GopmMa B npodmiie|no nopomaMm, He CKJIIOHHBIM
)Z8 K OCEHIIIaHMo, OJIMHa,
B nJjiaHe, OJMHa, |BEICOTA, KPYTM3Ha IyTH,
BEICOTA, HaJauume XeJjioboB
KPpyTM3Ha, Haludue CKATBHIBAHUSA .
BEICTYIIA . XapakTep INepeMeleHUsd U
[loponer : cocTasn V|COpTUPOBKY OOJIOMKOB .
YCIJIOBUA OnmucaHue MEeCT
3aJIeTaHns . IIpOMEeXyTOu—
PacTmUTEeJIbHOCTE : HBIX HAKOIIJIEHUMN
HaJudme MaTepuasa
Y COCTOSHUE. B obJjlacTM TpaH3UTa.
CocTogHUME noyTu
obmajna:
criensl PaboTEL n
paszpyle-
HV4a, HaJlndme TJIEIO U
KaMHeM, 3aIepXaBlMXCsd
npu obsarje.
ObyacTb Mopdosormsa: nHo|Mopdosorus: YyCJIOBUSA
OTJIOXEHMS IOJIVHEL, 3aJie—
(oBbBaJjl) m IJISX, OeueBHUK, |TaHua U QopMa OCHIU B
AKKYMYJISLUUM [TTOJIOTHO nJjiaHe (oTmeJsibHEIE
(ocemmm) OOpOTM U T.nI. KOHYCEl —

XapakTep OTJIOXKEHMA:
CIIJIOUWIHOM =3aBaJjl UJu

y4acToK pazbpoca
oTIesb—
HBEIX TJIBIO ; dopma,

pasMep,

TPeyI'OJIbHEE,
JIy4yeBUMIOHEIE ,

TpaneuueBUIHEE,
CIVBIIVE —
csa B
CIIJIOWHOM

OCHOBAHULAX,




rnJjomank , obbewM, |uend, IIOKPOB ZAp%|
YyCJIOBUSA oTHeslb—
3ajieraHuda, CpenHas M |HEle ISaTHa Ha CKJIIOHe),
MakCUMaJlbHa g pasMepH, MOIIHOCTE .
OaJIbHOCTD dopmMma
oTyeTa TJEIO M KaMHEM; |OCHOM B INPOIOOJIBHOM IPO-—
BpeMs OTJIOXEHUSA bune, YKJIOHBL B
(cBexecCcTn) . XapakTep-—
[loponer: HBEIX MeCTax.
nerporpadpmnueckmn CocraB MaTepuasa:
cocras, pasMepH y|nerporpaduueckun u
dopmMma TPaHyJIOME TPUUECKUM,
TJEIO, MX COPTMPOBKA, |ero
OPUEHTHUPOBKA, pacnpeneneHue, dopMma
BEIBETPE— OGHOMKOB, X BEIBETPE—
JIOCTb M T.I. JIOCTB, Haaudue
PacTuUTesNBEHOCTE & CJIOMCTOC—
XapakTep M BO3pacT. TH, MEJIKOT'O
lIckyCCTBEHHEIE 3aloJIHUTEJIS
coopyxe-— (ero pacnpeznesieHre u
HMSA: XapakTep, BpeMsa |BJaXHOCTH) .
BO3BeIEeHUS, [TonzeMHBIE BOZIBL:
paspyleHus, HaJauuue,
[IEPEKPEITHE mopor V|MCTOUYHUKM OOBOINHEHMS .
T.I. Ipyrue CBeeHMd:
Haaudgue
IIOIOMEIBA MIJIM NOOPE3KU
OCHOBaHMSA OCHIIM, ee
aKTUBHOCTB,
IIOBEPXHOCTb
(oBbHaxeHnHasa, c
pacTUTEeNb—
HBIM IIOKPOBOM,
PEITBMHAMU) ,
yKaszsaHusa Ha BO3pacT
OCBINMU
M CTaouion ee pPas3BUTUA.

CBenmeHusa O

Bpems nposBJieHMs IIpoliecca (ron, ZmaTa, Ces0H),

npolecce b {edit
€OVHUYHOTO npolecca, NOOTOTOBKa Ipollecca (3eMieTpsceHue,
obBasa yparaH, HOOXIOb, CHeIOllal, B3pPHEBHEE pPabOTH,
(ochuInm) opyTrue
OpenuecTBylMe M CONYyTCTByKIME HABJIEHUA) .
[locyencTBMa NPOABJIEHMA [pollecca, CBeIeHUA O
NPUUYMHEHHOM UM Yylepbe.
CratucTtmuduec-|YacToTa 0OO0OBaAJIOB, MX pacClIpeneJieHMe BO BPEMEHU

Kye cCbBelOeHUuA

(o

Ces30HaM U BpeMeHU CYTOK), oOveMH OOBaJIOB,
BeJIMUYMHA

OTIEJNIbHEIX KaMHeM U TJb®, IaJIbHOCTh MX OTJeTa,
OCHOBHEIE HalpaBJIeHMS U XapaKTep IBUXEeHUS
OBOJIOMKOB

npu obpasiax. [logBMXKa M aKTMBHOCTB OCHIIEN.

CeemeHusa O
BaMMTHEX
COOPYXEHUAX

Hannume, cocTaB M BpeMs COOPYXEHMS, COCTOSHUE
u

5bbexTUBHOCTE . [lepCneKTMBE NPOSKTUPOBAHUA U
CTPOUTENECTBA 3IaHUM UM COOPYXEHUNM B OCHIe-—,
06BaJIOOIIAaCHOM paroHe. CBeneHusa 06
DKCILIyaTalunm

BalMTHEIX COOPYXeHMM (IO MaTepuajiaM oIpoca
OOJDKHOCTHEIX JIML M MECTHHRX XUTeJIeu) .




CXEMA OMNCAHNA TPELLMHOBATOCTU
OBBAJIbHbIX CKA/IbHbIX CK/TOHOB (OTKOCOB)

I'enernuec |HanpasneHu |OpreHTN- CreneHr |Kymacc no |(JOomnoJsHMUTEIb
- e poBKa PACKPEITH |MOIYJIIO -
KME TUIIE TpemnH TpemyH i TPEWMHO~ |HBIE
(yrom (mmpwuHa) [BaTOCTM cBeIeHmsa
nameHmus, |, (umcito
Trpanyc) MM TPelWnH
Ha 1 M)
[lepBuuHoM |llepneHnuxky |BepTtu- CKPEITEIE I. HInvHa .
OTHOEeJIBHOC |- KaJibHEE Crnabo- Biou-
- JsapHo cyo- | (80 - 90) TPEWMHO- |HOCTh.
™ (OIua- |ucToCTH, BaTHE Kood-
TeHeTHYeC |paccekanT <1,5 buLmeHT
- I1J1a C THL KpyTona- |3axpelTee Tpe-
Kue) Janimne OrxpreiTEe |IT. MVHHOM IMyC-—
(45 - 80)|: Cpen- TOTHOCTH
HannacTo- |llo caouc-— TOHKME Herpem- |K (o
BaHNA TocTn, <1, HOBATEIE T.II.
obpasyor Haxiou- |Menkme 1,5 - 5 |wans
OTASIBHOCT |1 1 -5, IIT. TPEeWMH—
n (35 - 45) |cpemuue |CuIBHO- |HEIX IYyCTOT
OT TOHKO= 5 - 20 TpeumrHoO— |B
HO TOJICTO= KPYIHHE |BaTHe Maccmpe I[o-
IWIMTHAATHX  (roporme (20 - 100 [5 - 30 pom) :
BriBeTpuBa |XaoTuuHas (10 - 35) [ouenp Iv. BeCbMa
_ OPUEHTMPOB KpynHEEe |O4eHb CUJIb—
HUS _ TopuzoH- |> 100 CUJIBHO HOTpPEUMHOBA
xa, wspy- |T2JIBHEIS TPEmVHO— |-
mcTHe, (0 = 10) BaTHIE Teie > 10%,
BaTYXADT > 30 CUJIBHOTpE—
c ToyGuHOM LMHOBATHE
5 - 10%,
TexTOoHMU- [YeTkO cpenHeTpe-—
yeckue BHIPa-— IHOBA THE
XEHHEBIE 2 - 5%,
CUCTEMEHI craboTpe-—
pe- MMHOBATHE
TUMOHAJILHOT < 2%.
[e) BrinmosiHeHme
pacrnpocTpa TPEMVH .
- 3apUCOBKNA.
HEeHUH

Mpunoxernue [
(pekomengyemoe)

MpwnnokeHune E
(pekomenayemoe)



XAPAKTEPUCTUKA JTIUTOJIOTUYECKMX TUTNOB KAPCTA

JmTosioru |YcnoBusa pac-|PactBopu |llopuc-— Kondonm- [IpoBaJikel
- IPOCTPaHEeHUsd |~ TOCTb LIVEHT
yeCcKum U Pa3BUTUA MOCTbBb nopoxn, %|dunbTpa
TUT nopon -
ummn,
M/CyT.
Kapbouat |PacnpocTpase |Mana, Or emu- |(Ho 200 u|llpeobmazmaonT
- H KOHLIeH— |HUl »mo |Bojee TEPPUTOPUN
HEBI HauboJiee my-—|Tpaums 30 - 35 C
poko, pa3zBu-|CaCO He YacTOTOM
BaeTCcsa Men-— 3 IIPOBAJIOB
JIeHHee TUII—- |mpesBbluae Me-—
COBOTO U T Hee 0,01
COJISHOTO n x 100 crnydas Ha
MI'/J1 U 1 KM2 B
3aBUCUT ToxI;
OT CBO-— penxu
6omHOTO ydacT-—
CO KM C 4YacTo-—
2 TOM
IIPOBAJIOB
or 0,01 mo
0,1 - 1
cIIy —
yaerB Ha
1 kM2 B rTOnI
Mesiosow |PacnpoctTpaHe|To xe oo 50 m |Oo To xe
(momTun |H BoJiee n x 10
KapBboHAT |WMPOKO, pPas3-— n BoJiee
- BUBAaETCH
HOTO) MeIJIEHHO
CynbbaT- |PacnpocTpaHe |3Haum— Magnasa, [lpakTU- |PacnpocTpa-
HEIV H TeJIbHAa, or 0,1 YyeCcKUu HEHEI
(uacTo B |mocTaTouHO KOHIIEHT— (OO 6 BOIOHE- |y4yacTKu
COoUeTaHM |LMPOKO, pa3-—|pauud IPOHU~— C 4YacToTon
u BMBaeTCHd Caso LIaEeMHI, [IpoOBAaJIOB
c kapbo- |BricTpee, ueMm 4 Ha cuJib—|6osee 0,01
HATHEIM) KapOOHATHEIM |DocTUIa— HO B3a- crydas M OO
er 7 v/n kapcTo- |0,1 - 1
BaHHEIX |ciy-—
ydyacT—- [4aeB Ha
kax - no|l kM2 Ton
200 u
BoJsee
Consauom |PacnpocTpane |OueHb Majasa [MpakTu- |HocTUTraetT
(mpeumy- |H BEICOKAasA YeCcKu OHOT'O U
EeCTBEeH— |JIMiib B pano- BOIOHe- |DoJjiee cuy-
HO B CO- |Hax COJISHEIX npoHMlla |(uaes Ha
JeTaHUM |MeCTOpOXIe-— - 1 kM2 B TOnI
C TurIco- |HuM, pasBU- &Ml
BEIM, BaeTCcsa upes-—
pexe BBIUAMHO
c kapbo- |BBICTPO

HATHBIM)




MpunoxkeHune K
(pekomengyemoe)

OCHOBHbIE COCTAB/IAIOLLME NPUXOAHBIX M PACXOAHbIX CTATEN
BO/ZIHOTO BAJIAHCA, ONPEAENAIOLME PA3BUTUE NOATOMNNEHMS
HA 3ACTPOEHHbIX TEPPUTOPUAX

CraTbu
HaJjiaHca

OCHOBHEIE COCTAaBJIAKIIME BOIOHOTO OajlaHCa 3aCTPOEHHOM
TEePPUTOPUN

[IpuxonHeIe

ATMmochepHEIEe Oocamku CcyMMa aTMoCchepHHX OCaIKOB,
BHIIAIAKNIMX Ha NOBEPXHOCTH, B T.Y.
MHOMIbTPaAUMA MX B 30HY anpaluuM U
Ha YPOBEHbL IMOI3EMHHX BOI

TexHOT'€HHbBle BOIEL YTEUKM IO CeTAM BOINOHECYWMX KOM-—
MYyHMKAUUM (BOOONPOBOIN, KaHalIM3a-
umMsa, TEeIJIOTPACCH) IJg KaXOOoI'o
TUIIa BaCTPOVKHU
YTEUKM Ha COOPYXEeHUSIX BOIONIOTped-—
JgommMx npomsBoncTe (TIL, cTaHUUM
OUMCTKIM BOIBI, HACOCHBIE CTaHLUU
BOIONPOBOIA M KaHaJIM3alLuu,
TpaIVpHY, LUJIAMOHAKOIUTEJM, OUUCT—
HBIE COOPYXEeHMUS M Ip.)

IIOJIMB 3EeJIEHHX HacaxXIeHUuM ofumero
[I0JIb30BaHUA (CKBEpPH, I'@30HEH,
OyJibBaphl, [APKM),; IIOJUB IIpUyca-—
OeOHEIX y4YaCTKOB; OpPOLIEHUE
MAaCCMBOB CeJIbXO03yT'OOnl

KoHmeHCcauMOHHEIE HaAKOIJIEeHMe KOHIEeHCAaUVMOHHEX BOI B
BOIEBL I'pPyHTax O@paTHbIX 3acCEHIIIOK, IIJIaHM—
POBOYHEIX IIOICEIIIOK; B €CTEeCTBEHHBIX

TPYHTaxX 3O0HEl aspalM Ha 3aKPBITEIX

(acbanpT, OETOH M MNP.) M OTKPHITHIX
(cxkBeprl, T'al30HH U IpP.) IJOoWAanax
[Ion3eMHbBIle BOILI IIOCTyIJIeHMe BOIbl (MHOMIILTPALMOH—

HOe NIuTaHue M nonnepras GuiabTpa-
uusd) M3 IOpyOooB, KaHaJIoB, BOIOOXpa-—
HyJym m T.I1.

IIPMUTOK HAIOPHBIX INOI3EMHBIX BOJI
yepes HWXHUM BOLNOYIIOP

BXOZHOM PpacxoJ IOTOKa IOI3EMHEIX
BOIO Ha OOKOBHX I'paHMlax

[JoOBepXHOCTHEIE BOIE BXOIHOM PAaCXOI ITOBEPXHOCTHBIX
BOIOTOKOB Ha TI'paHMlax (y4duTEBaET-
Csd NOpY YCJIOBMM, YTO OH COM3MEPpUM
C MNPMXOIOHOM UYaCTbI BOOHOTO OajlaH-—
ca uccJenyeMOoM TeppuTOopun)

PacxonHele

VcnapeHue CyMMapHOe MCIapeHue, B T.d.
C NOBEPXHOCTM, M3 BOHH aspauuu,
C YPOBHS MOIBEMHEX BOX

Tpaucnupaums IIEPEHOC BOIE PACTEHMUSMM M3 IIOUBEL



B aTMmochepy (uesecoobpasHO
OonpenesyiATb TOJIbBKO IJIA apMIHOT'O
KIMMaTa Opu OJIM3KOM 3ajieTaHUMn
TPYHTOBEIX BOI)

[lonseMHEIE BOQIEH pasrpyska B PeKM, KaHaJkl, BOLOO-
XpaHuIMia, 0Opyne, o3epa, ©OojoTa
nm T.0.
IIepeTOK B HMXeJiexalme BOIOOHOCHEIE
TOPU3OHTH

OTOOP MCKYCCTBEHHHMU COOPYXESHUIMMU
(BOmo3abOoOpH, BOLNOIOHU3UTEJILHLIE
OpeHaxXHble CUCTEMH U IOp.)

BEIXOIHOM PacxXol MIOTOKa I[IOI3EMHEIX
BOI Ha OOKOBHEIX I'PaHMlIax

[IoOBEpPXHOCTHEHE BOIB BBIXOHOHOM pPacxon [NOBEPXHOCTHEIX
BOOOTOKOB Ha I'PaHMLax (yQMTHBaeT—
CAd IIpm ycCJIOBUM, UYTO OH COUM3MEPUM
C TPMXOIOHOM YacCTbI0 BOOHOTO OaJlaH-
ca paccMaTpMBAaEMOM TEPPUTOPUN)

MpunoxeHne U
(pekomenayemoe)

KPUTEPUW TUNU3ALUMM TEPPUTOPUIA NO NOATONNAEMOCTU

ObsylacTu (o HanIuMuuio npouecca |PaMoHBE (IO yCJOBMUSAM|YUACTKM (IO BPEMEHM pPasBUTUL

IOOTOIJIEHMS) pas3BUTMA IIpoliecca) npolecca)
I TlogTorIJIeHHEIE I-A IlogToOIlJIEHHEIE I-A-1 TIOCTOSHHO IMOITOIIJIEHHEE
H,/H, >1 H,/H, >1

B €CTEeCTBEHHHX
YCIIOBUAX I-A-2 Ce30HHO (eXxeromHO)
MOOTAIlJIMBaEeMEEe

H/H, —Ahf 21

I-B IllonTormnjieHHEEe I-B-1 I[IOCTOSHHO MOATOIIJIEHHEE B
B TEXHOTEHHO pes3yJbTaTe IOJIIOBPEMEHHEIX
M3MEeHEeHHBIX TEeXHOTEHHEIX BO3IEMCTBUM
YCJIOBUSAX (crTapon zBactTpoukwu, T3II, opocu-
TEeJIbHEIX CUCTEeM M T.II.)
H_[H_ >1

I-B-2 PeryysapHO (eXeTromHO)
IonTanjiyBaeMble B pesyJbTaTe
CUCTEMATUUECKUX TEXHOTEHHBIX
BOBIEMCTBUN (lepuonmuueckas
nomada BOIE B OPOCUTEJIbHEE
CUCTeMHBl, COPOCH IIPOMCTOKOB,
YTEUKM MOKPEIX IIPOM3BOICTB)

H_/H_-Ak' 21

II IloTeHUMAJIBHO 1 I[ToTeHUuMaJIbHO éﬁ -1, 2,... n MenjueHHOe
IOOTOIJIIEMEIE NOOTOMJIIEMEIE B [IOBHIIEHME YPOBHS I'PYHTOBBIX



[, (1, - )21

pesynpTaTe OJM-—
TeJIbHBEIX KJIMMaTn—

YeCKUX M3MEeHEeHUN
(rynoBasnpHOEe MoTel-
JIeHMe KJMMaTa, usMe-
HeHMEe UMPKYJISLUn
aTMochepr, yBenue-—
HMYE TOIOOBOWM CYMMH
ocamkoB, IOIOBEM
YPOBHEN MOpeN,
BOOOXPaHMIINI)

BOI C MNPOTHOBMPYEMEM NOATOIJIE—
HueM uyepes T jieT

[HKP/(HCP — Ak )] =1
npmy T =1, 2,... n

2 ToTeHUMATBHO
[ONTOMJIAEMEE B

re3sysibTaTe 3KCTpe-—

MaJIbHEIX IIPUPOIHBIX

I - 4,
-1, 2,... n llepuonuuec-
KOoe OHICTpOe IOBHIUIEHME YPOBHS,

ImopTOopAKmeecd C BEPOATHOCTHBIO i

[H.,[(H,—Ar)]=1

. P =1T
cuTyaumi (B MHOTOo- npm ( ‘° ’
BOIOHBIE T'OIBI, IIPU rone T =1, 2,... n JjeT)
KaTacTpobmueckmx
rnmaBoIOKax)
Il - B, I - B,
I[loTeHUMalbHO -1, 2,... n MexnmneHHOe

IIOOTOIIJIAEMEIE B
pe3ynpTaTe oXmmae-—
MEBEIX TEeXHOI'€HHEIX

BO3OEMCTBUNM ([JIAHU—
pyeMoe CTpOMUTeJIb—
CTBO IT'MIPOTEXHU—
YeCKUX COOPYXEeHMI,
IpoeKTUpyeMas IMIpo-—
MBIIJIEHHAS ¥ I'pax-—
IOaHCKas 3acTpoMka
C KOMILJIEKCOM BOIO-—
HEeCYlIIMX KOMMYHMKAa-—
umy, BeHpPyOKa JIECOB
M T.II.)

[IOBBIIEHME YPOBHA I'PYHTOBHEIX BOJ
C MNPOTHO3BMPYEMEM [IOATOIJIEHMEM
uepes T JjerT

[H.,/(H,—2n)]>1
npmg T =1, 2,... n

2 MoTeHHUMANBHO
[ONTOMJIAEMEE B

re3sysibTaTe TEeXHO—

TeHHBIX aBapuml u

xKaTacTpod

Il - b,
-1, 2,... n llepuonuuec-
Koe OHICTpOe IOBHIUIEHME YPOBHS,

ImoBpToOpAKmeecd C BEPOATHOCTHBIO
[HKP / (H.,- Ah’)] >1
P =1T

, opu T =1, 2,... n Jjer

III HenopmTomnjgeMele

[HKP/(HCP B Ahﬂ <1

III-A Henopmromnjsa-—

eMble B CUJIy I'€OJIO—

TYYeCcKMX, TOoIloTrpa-—
brueckux M OPYyTUX
€CTECTBEHHBX [IPUUMH
(CKaJIbHBEIE TPEMMHO—
BaTHE IIOPOHEl C TUIYy—
OMHOV 3aJjleraHusa
ypoBHa 50 M u 60—
Jjiee; HaIeXHBIM
€CTeCTBEHHBM IpeHax
n Ip.)

III-A-1 TlomTomJjeHMe OTCYTCTBYeET

Y HEe MNPOTHOBMPYeTCs B OyOyumeM

| H.,[(H., - &) |<<1



II1-F

1 Henogpromnse-
MEHE B CUJIy HEOCBO-—
€HHOCTM TEPPUTOPUN

II1-F5

1-1 Hopromnyenme oTCyTCT-
BYeT U He NPOTHOSMPYETCS OO
Hayajla OCBOEHMUS TEePPUTOPUN

[H.,[(H.,-an')]<1

11l -b. 11l -b.

2 Henonromnnge-— 2-1 TopromnyeHue OTCYyT—
Mele GJjlaTomaps OoCy—- CTBYeT U He NPOTHOBMPYeTCs Ha
ECTBIIEHMO HAIEXHLHX [IepUOI HeMCTBMS SalMTHLIX
TEXHMYECKMX MEPO-  MEepPONPUSTIH

[H./(H,—-an')]<1

NPUSTUM IO CHMXEHUIO
YPOBHSA TPYHTOBEIX
BOZ

°P - rnybuHa cpeaHero MHorosieTHero nonoxeHus YNB

¥P - rny6uMHa NONOXKEHUA KPUTUUYECKOTO YPOBHSA

e
Ah - NPOrHo3npyemoe nosbilleHNE YPOBHA 3a CHET eCTeCTBEHHbIX (Ah

¢dakTopos
T - Bpema

BMAbI TPALOCTPOUTE/NIbBHOM OKYMEHTALMW U OETA/IBHOCTb
COOTBETCTBYIOLLMX CXEM M NMPOEKTOB MHKEHEPHOW 3ALLMTLI OT ONTN

I'pamoOCTPONTEI b HEIN

MHCcTpyKLUMA O CcocTabe,

CHull 2.01.15-90

CxeMHl I'PagoOCTPOU—
TeJIbHOTO IJIaHUPO-—
BaHMA pPa3BUTUA
JacTel TeppUTOpUM
PO (KOHCOIUAUPO-—
BaHHEIE CXEMHI
TPaloCTPOUTETIb—

PermoHaJsIbHEIE CXEMEI pacceje-—
HMSA, OPMPONOIOJIE30BAHUA U
TEePPUTOPMAJIBHONM OpITaHM3aLUn
IPOMBBOOUTEJIBHEIX CUJI
(1:1000000; 1:300000)

xomekc, 1998 nopsanoke paspaboTkiu, VIHXeHepHasa 3ammTa
COIVIaCOBaHMA U YyTBEPXIESHUA TEePPUTOPUN. . .
IPafoCTPOUTEJIEHOM
mokyMmeHTaumum, 1994 1.

I'pamocTpouTesnbHasa
IJOKYMEeHTalnda
denepasisHOTO
YPOBHHA
T'eHepaJibHasa cxeMa |l'eHepasbHasa cxeMa paccejye- |CxeMel, KOHLENUUM
paccesyieHMsa Ha HUA, OPUPONOIIOJIE30BAHUA U VHXEHEPHOM 3alMTh
TEePPUTOPUN TEPPUTOPUAJIBHOM OpTaHU3aluuy | TEpPpnUTOpPUn
Poccumckom IPOM3BOOUTEJILHEIX CUJI
denmepauun Poccurickon demepalum

) U TeXHOreHHbIX (Ah[)

MpunoxerHune K
(cnpaBoyHoe)



HOT'O IJIaHUPOBA—
HUA)

I'pamocTpouTesnibHasa
IOOKYyMEeHTalmusa
YPOBHA CyOBEeKTa
Poccumckom
denepaunm

TeppUuTOpMAaJbHEE
KOMIIJIEKCHBEIE CXEMBL
TPaloCTPOUTEJIBHO—
I'O IIJIaHMPOBaHMA
(pazBuUTHA)
TEPPUTOPUMN
cyObexkTOoB PO u
JacTell TeppUTOPpUM
cybwbekTOB PO

TeppuTOpPMAaJIbHEE KOMIIJIEKCHEE
CXeMH OXPAaHH IPUPONE U
IPUPOIOIIOJIE30BaAHMSA; IIJIaHU—
POBaHMSA PaA3BUTUA TEPPUTOPUN
cybbekTOB PO

CxeMbl M NPOEKTH PaMOHHOM
IIJIAHUPOBKM (CXEeMBL

1:100000 - 1:300000 mpoekTH
1:25000 - 1:50000, mo
1:100000)

OcHoBel I'CU3
(1:500000 -
1:200000) TCU3
(1:200000 -
1:100000, c¢
Bpeskamu 1:25000 -
1:10000)

I'pamocTpouTEesIbHOE
[IJIaHVMPOBAaHME
PasBUTUS TEPPUTO—
PUM TOPOOCKMUX U
CeJIbCKMX IoceJie-—

HUM, IPYyIUX

MYHULIMTIAJb HEIX

obpaszoBaHUN

TeppuTOPMAaILHBE T'eHepaJIbHEIE I1JIaHE I'Cr3 (1:25000 -
KOMIIJIEKCHEBIE TEPPUTOPUM CceJibCKMuX opraHosB|1:10000)

CXeMbl I'PalOoCTPOMU-— |MEeCTHOI'O CaMOyIIpaBJIeHUS OCr3 (1:5000)
TeJlbHOTO IJyaHupo-| (1:5000 - 1:10000) T30 MHXEeHEepHOM
BaHUSA Pa3zBUTUS sammTe (1:5000)

TEPPUTOPUMN
pPaMoHOB (yes3moB),
CEeJIbCKUX OKPYI'OB
(BoJiocTen,
CeJIbCOBETOB)
I'eHepasibHBIE I1JIAHEB
TOPOOCKUX U CeJlb-—
CKUX I[IOCEJIeHUM
30HMpPOBAHUE
TEPPUTOPUN OJIA
OCylECTBJIEHUSA
IPanoCTPOUTEJILHOM
OesaTeJIbHOCTHU
[IpOEKTH YEPTEH
TOPOLOCKMUX U CeJIb-—
CKUX TIOCEeJIEHUM,
APy TUX
MYHUILIMIIAJIb HBIX
obpasoBaHUN

T'eHepaJibHEE IJIAHH T'OPOIOB,

OPpYyTHUX [IOCEJISHMM (KOHLEeNUus
1:25000 - 1:10000, mo
1:5000, renmytan 1:10000 -
1:5000, mo 1:2000)
T'eHepaJibHEE IMJIAHH QYHKLMO—
HaJbHEX TeppuTopmit (1:5000)
[IpOeKTEl TOPONCKOM,
noceskoeoy uepTe (1:2000,
1:5000, 1:10000, 1:25000 B

3aBUCHMMOCTM OT ILJIOMAIN)

I'pamocTpouTesibHaAa
OOKyMEeHTalUuusa O
3aCTPOMKE Teppu-—
TOPMI TOPOLCKUX

M CeJIbCKUX
IIoCeJIeHUn

[IPOEKTH MJIaHUPOB—
KM 4JacCTel Teppu-
TOPUM TOPOINCKUX U

[IpOEKTH IOeTaJIbHOM MJIaHUPOB—
km (1:2000, 1:1000)

T30 MHXeHEepHOM
sammTe (1:2000)
[IpOEKTEl COOPYXEHUM




CeJIbCKUX IoceJie— VIHXEHEPHOM 3allMTEH
HUM (1:5000 - 1:1000)
[IpOeKTEl MeXeBaHUd
TEPPUTOPUN
[IpoekTE 3acTponku |[[IpoekTu 3acTporkmu (1:500
KBapTaJioB, mnm 1:1000)

MMKPOPAMOHOB U
OPpYyImMx SJIEMEHTOB

[IJIQHMPOBOYHOM
CTPYKTYPH (IIPOEKT
3aCTPOMKM)

MpumedaHua. MepeumcneHHble B MHCTpyKUmMm (1994) npoeKTHble paboTbl (Kpome M3) umeHyroTcA
"NNaHMPOBOYHAA FPAAOCTPOUTEIbHAA AOKYMeHTaumna".

[na UCTopuyecknx ropofoB U Apyrux NoceneHuin pa3pabaTbiBatOTCA MPOEKTbl PEKOHCTPYKUUN B
COOTBETCTBMM C [pMMeEpHbIM MNOJIOKEHMEM O MopsAAKe MNPOEKTUPOBAHWUS, MJIAHUPOBAHUA,
dUHAHCMPOBAHMA N OCYLLLECTBIEHNS KOMMJIEKCHOM PEKOHCTPYKLUN PaOHOB MCTOPUYECKOMN 3aCTPOMKK,
yTB. [TpuKaszom NockomapxmtekTypbl oT 31 mapTta 1989 . N 54.

ICU3 - reHepanbHasa CXeMa UHKEHEPHOW 3aLLUTLI.

[OCU3 - geTanbHan cxema MHKEHEPHOM 3aLLMTbI.

Mpunoxerue /1
(cnpaBoyHoe)

METOZbI MPOrHO3A U3MEHEHMWA TMAPOIEO/IOMMYECKMX YC/TOBUI
NMPU N3bICKAHMAX B PAMOHAX PA3BUTUA NOATONNEHNA

3amauy I'MOpPOTreOJIOTMUECKUX MacmTad Bunel M MeTOnEl NIPOT'HO3Aa
MCCJIenOBaHUM MCCJIenOBaHUM

HpennpoeKTHaH I'paoCTpouTEeJsIbHad HOOKYMEeHTalMA

(pernoHaJIbHEIE CXEMBl paCCeJIeHMS, CXEMH I'PadOoCTPOMUTEJIBHOITO
IJIAHMPOBAHMSA Pas3BUTUA dYacTel TeppuTopum PO (KOHCOIMAOMPOBAaHHLBE
CXeMbl I'PalOCTPOUTEJNIBHOTO IIJIAHUMPOBAHUSA), TEPPUTOPMAJIbHBIE
KOMIIJIEKCHEIE CXEMbl I'PaIOCTPOMTEJIbLHOI'O I[IJIaHMPOBAHMSA PAa3BUTUA
TEeppUTOPUM CyOBeKTOBR PO M MxX yacTeM, MYyHMLIMUIAJIBHBIX O0OpasOBaHUN
(palioHOB, OKpPYIT'OB), OCHOBB I'€HEPAJIbHEIX CXEM MHXEHEPHOM 3alUThH U
TeHepaJibHEE CXEMBl MHXEHEPHOM 3allMTH)

CocraBJjieHre KapTh Tmipo- [1:500000 - [IpOTHO3 M3MEHEeHUS ITUIPO-—
TEeoJIOTUYECKOTO paroHmpo- [(1:100000 TEOJIOTUUECKUX YCIIOBUM
BaHMA [NO yCJIOBUSAM pPas3BU- | (pexe MeTon I'MOPOTIEOJIOTUUYECKO-—
TUS TOOTOIJIeHUs C oueHkor|1:1000000) TO0 kKapTorpabmpoBaHus u
OMacCHOCTM Ipoliecca MeTOJ aHaJIoTul

KoHLenuus MHXeHepHOM MaTemMaTUuyeckoe MOIOEJIMPO-—
3allMTEI OT IIOOTOIIJIEHWUA BaHMe, aHaJIMTndeCcKHue
BeIOOp TeppuTOpPMII T'OPOHOB, pacdeTs - OJid OTIEJIbHEIX
[IOCEeJIEHUM, OTOEeJIbHEIX bparMeHTOR TEpPPUTOPUN
OBBEKTOB, HYXIAaOUMXCS B

IIEPBOOUYEPEOHOM MHXEHEPHOM

3alMTe OT INOOTOIIJIEHUA

I'eHepasibHBIE [IJIaHBL TOPOLCKUX M CeJIbCKMX [IOCEeJIeHUM ;



30HMPOBAHME TEPPUTOPMI IOJiS OCYIEeCTBJIEHUS

TPaIOCTPOUTENIEHOM HOesaTeJIbHOCTH,

I'eéHepaJlbHBEIE UM IOeTaJlbHEIe

CXeMEBIL I/IH)KeHepHOiI 3allMTEl TTOPOOOB M OPYyI'UX [IOCEJIEHUN OT

IIOOTOIIJIEHUMA
CocraBjieHre kapTH Tumpo- [1:25000 - [IpOTHO3 M3MEHEeHMS ITUIPO-—
TeoJioTHUYeCcKoTo paroHupo- (1:10000 TEeOJIOTUUECKUX YCJIOBUM, B
BaHuUsa o ycjoBuaM paszBu- [ (mo 1:5000 - |Tom umcie Cc ydeToM
TUS TMONTOIJIeHMS C ouenkoi|1:2000) PaboOTE PEKOMEHIYEMBIX

OIIaCHOCTU
BolmeJieHME TEePppUTOPUM,
HYXIARIMXCS B [IepBooUe-—
pPenHOM 3aumTe OT MNOOTOIl-
JIeHA

PaspaboTka MHXEHEPHO-TUI-
POTEOoJIOTUYECKOTO OOOCHO-
BaHMSA DeHepaJibHBIX U (MJIn)
OeTaJIbHBEIX CXeM I/IH)KeHepHOIZ
BalIUTEL

BalMTHEX COOPYXEHUMN
MeTonm MaTeMaTMUYECKOI'O
MOIEeJMPOBaHMA M METO.
aHaJIOTUM (IpM HaJINdUM
obwbekTa—-aHaJyora) ;

METOL TMIPOTEOJIOTMUECKO—
o KaprorpadmpoBaHUsa

[l[poekTHaS I'PaLOCTPOMTEJIbHAS IOKYyMEHTAalMs

(IPOEeKTE YepPTH I'OPOOCKMX U CeJIbCKUX I[IOCEJIeHMM,
MYyHMLMIIAJIBHEIX O0pasOBaHUM,

OPpYyTHUX

IIPOEKTH IJIAHMPOBKM M BaCTPOMKU

KBapTaJioB, MMKPOPAMOHOB M OPYI'MX DJIEMEHTOB I[1IJIAHMPOBOUHOM
CTPYKTYPH, IeTaJjIbHEIE CXEeMbl MHXEHEPHOMW SBallMTH, IPOEeKTH
COOPYXEHMM MHXEHEPHOM SBallMTH OT OIACHEIX IPMPOIHBIX

IIPOLIECCOB)
PazpaboTKa MHXEHEPHO-— 1:10000 - [IpOTHO3 WMBMEHEHUS TUOPO—
runporeoJyiornueckoro otoc—|(1:1000 TEOJIOTUYECKUX YCIIOBUM
HOBaHMA IOEeTAaJIbHEIX CXEM (mo 1:500) IpM 3acTpo¥ke, B TOM

VHXEHEPHOM 3alUTH U
IIPOEKTOB COOPYXEHUM U
MEPONPUATUN MHXEHEPHOM
3aUMTE

4yciyle C y4eTOM IPOEeKTU-—
PYEMBEIX COOPYXEHUM U Me-—
PONPUATUN 1O MHXEHEPHOM
3ammuTe

MeTomsl MaTeMaTMUYEeCKOI'O

MOIOeJIMPOBAaHMA, aHaJIUTU—
yecKMue pacdeTH

OBOCHOBAHMSA MHBECTULIUNI

OnpeneneHVIe IeJjil MHBECTUPOBaHMA M COCTaBJIEHME xomaTaMcTBa

(mexJylapalMy) O HaMEPEeHMAX
CocraBJyeHMre KapThl paloHu-|1:50000 - MeTon aHAaJIOTMM; METOL
POBaHMSA IO YCJIOBMAM 1:25000 TUIPOTEO0JIOTUYECKOTO
Pa3sBUTKA HOAOTOIJIEHMA C (mo 1:10000 -|xapTorpadupoBaHMS; MeTOL
OLIEHKOIM OIaCHOCTU IJIid 1:5000) MaTeMaTUUeCKOT'0 MOIeJIv—

ParvoHOB BO3MOXHOT'O
pasmMelneHnsa ODBeKTOB
CTPOUTEJIECTBA

poBaHMA UM (MIM) aHAJIUTU-
YecKMue pacyeTH IOJid
OTHeJIbHEIX QparMeHTOB
TEPPUTOPUN

Paspaborka OOOCHOBAaHUM

VHBECTULUN B CTPOUTEJILCTBO OOBEKTa

Beibop mnjomanku 1:25000 - [IpOTHO3 M3MEHEHUS I'MIPO-
CTPOUTEJILCTBA C YyUYeTOM 1:10000 (mo TEOJIOTUUECKUX YCIJIOBUM C
CTOMMOCTM MHXEHEPHOM 1:5000 - yueToM pabOoOTH 3alMTHBEIX
BaAlMTE OT [IONTOIIJIEHMUS . 1:1000) COOpPYyXeHU

VHXEHEPHO-TUIPOTIeOJIOTH—
Jeckoe OOOCHOBAHME BalMTEH
OT NOITOIJIEHUA Haubojee
KPYIMNHEIX M CJIOXHEIX SBIaHUM

MeTonm MaTeMaTUYECKOTO
MOLOEJIMPOBAHMS WU
AHAJIMTNUE CKUMX pvaeTOB ;
METOI aHaJIoTuM (npu




M COOPYXEHUM C OLEHKOM HaauuumM obbeKTa-—
CTOMMOCTM 3BallMTEH aHajora)

OueHKa BO3OEMCTBUA

obBeKkTa Ha I'€0JIOTUYECKYIO

cpeny

MNpumeyaHne. MeToa TMAPOreosIOrMYecKkoro KaprtorpadupoBaHusa cieayeTr MNPUMEHATb AnA
macwtabos 1:25000 n menbye.




