Knaccmndukaums noasemMHbIX Bo Mo
rmapaBnmMYeckomMy Npu3HaKy M ycrnoBuam 3aneraHug

B 30-x ropax 20 Beka akageMuk CaBapeHCKnm
npeanoXxun Knaccugukauuno nogsemMHbIX Bo Mo
rmapaBnn4yeckomMy NPU3HaKy 1 yCnoBuUaM 3areraHms.
OTa Knaccndukaums siBrnaeTca Hanbonee
pacnpoCTpaHEHHOU B UHXXEHEPHOW NPaKTUKE.
CornacHo e Bce noa3eMHble BoAbl NO
rmgpaBnMyecKkomMy Npu3Haky nogpasaenstoT Ha
HanopHble, 6e3HanopHbIe U HANOPHO-Oe3HaNopPHbIE.
be3HanopHble, B CBOIO ovepenb, NoapasaenatoT no
YCITOBUSIM 3arieraHmnst Ha BEpXoBOAKY, TPYHTOBbIE
BObl N MEXN1acToBble Oe3HanopHbIe. HanopHo-
Bbe3HanopHble AENSTCA Ha TPELUUHHbBIE N KapCTOBBLIE.



K 6e3HanopHbIM noa3emMHbIM Bogam
OTHOCATCS BCe NOA3EMHbIE BOAbI,
MMeroLme Hag cCBOMM YpOBHEM CBODOOHYIO
noBepxHocTb. OHM He 0bragatoT HaNnoOpPOM.
[lepenBuratotcda bes3HanopHble BOAbI OT
Y4aCTKOB, 1€ YPOBEHb BOAbI BbILLE K
ydacTkam, rae oH Huxe. ['pu Bbixoae Ha
OHEBHYIO MOBEPXHOCTb (OOSNTNHBI PEK,
CTEHKN oBparoB) be3HarnopHble
noa3eMHble BoAbl 00pa3ytoT 6e3HanopHbIE
HMcxoaAaLWwme NCTOUYHUKN.
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Knaccudmukauusa nMoOA3EMHBIX BOA IO YC/JIOBUSIM B 3€MHOM Kope



BepxoBoaka — 3T0 BpeMeHHOEe CKonfeHne
noa3eMHbIX BO Yy Hanbornee NnpunoBepxXHEHOM
yacTtu 3eMNiM Hag BOOOYNopom,
He3Ha4YnUTENbHbLIM MO MOLLHOCTU U
NPOTSKEHHOCTU. B kauecTBe HE3HAYNTENBHOIO
MO MOLLHOCTU U NPOTSXKEHHOCTU BOAOYyNopa
OObI4YHO CNyXXaT NMNH3bI IMWH U CYTIUHKOB B
necke. ObpasyeTcsa BepxoBo[Kka BECHOW UK
OCEHbIO, B MOMEHT NHTEHCUBHOIO CHEroTasgHUS
NI BO BPEMS CUNbHbIX A0XOEN.

B neTHe-3MMHUK nepunoa BepxoBoaKa NCHEIAET,
T.€. UCNAPAETCS Yepes NOBEPXHOCTb 3EMNN UMK
NpocayYnBaEeTCs B HUXKeneXxallune BOOAOHOCHbIE
FOPU3OHTLI Yepes rmgpaBiNYECKNE OKHA.



[ PYHTOBbIE BOAbI — 3TO MNOCTOSIHHLIE BO BPEMEHM
N 3HAYUTENbHbIE NO NnoLiaan ropu3oHThI
Nnoa3eMHbIX BOJ, 3areratoLlme Ha nepBom ot
NOBEPXHOCTU 3EMITN PErMOHaNbLHOM BOAOYMOpE.
[ pyHTOBbLIE BOALI UMEOT CBOOOHYIO
NOBEPXHOCTb, T.€. CBEPXY OHU HE NEPEKPLITHI
BOOYNOPHbIMMK crioaMmun. CBoboaHas
NOBEPXHOCTb MPYHTOBLIX BO HA3blBAETCH
3epkanom. Bogoynop, Ha KOTOPOM NEXUT
BOOOHOCHbIN CITOW, HA3bIBAKOT NNOXEM, a
paccTosHMe OT BOAoynopa A0 YPOBHA
noa3eMHbIX BOO — MOLLHOCTb BOOOHOCHOIO
crnos . [lutaroTca rpyHTOBbIE BOAbI
NPENMYLLIECTBEHHO 3a CYET aTMOCAEPHbIX



[TuTaroTCca rpyHTOBbIE BOAbLI MPENMYLLIECTBEHHO 3a
cYeT aTMOCdEPHbIX 0CaKOB, KOTOPbIE
MHAOUNBLTPYIOTCA HA YPOBEHb FPYHTOBLIX BOA.
3Ha4duTenbHas YacTb rPYHTOBLIX BOA, NMMTAETCA 3a
CYET NaBOAKOBbLIX BOA B BECEHHUW Nepuoa.
HeKkoTopoe KonnyecTBO BOAbI MOCTYMNaeT B
rPYHTOBbLIE BOAbl N3 HUXENEXaLlnX HanopHbIX
BOJOHOCHbIX FOPU30OHTOB Yepe3 rngpaBnnyeckme
okHa. ObnacTb NMTAHUA rPYHTOBLIX BOA, OObIYHO
coBnagaeT ¢ 06nacTbio UX pacnpocTpaHeHus, T.K.
HeT BepXxHero Bogoynopa. Pasrpyska rpyHTOBbIX
BO/ OCYLLECTBSAETCHA B MECTHbIE DA3UCbI 3P03nK
(pekun, oBparu, bankm) n B HUXKenexatwiume
6e3HanopHble BOAOHOCHbIE TOPU30HTbLI Yepes
rmapaBnnyeckme oKHa.



Pas3nun4yaloT ABa OCHOBHbIX ciny4yas 3aneraHug
PYHTOBbLIX BOA: TPYHTOBLIN MOTOK U FPYHTOBLIN
baccewH . [1pn HakNoOHHOM 3aneraHumM Bogoyrnopa v
BO3MO>XHOIO ABWMXXEHMS MO HEMY TPYHTOBbIX BOA
obpasyeTca rpyHTOBbIN MOTOK. ECnun rpyHTOBLIE
BOAbl 3aMONIHAKT HEKOTOPOE 3aMKHYTOE NMOHMXKEHNE
B penbedre BOAOYMNOPHOro noxa n He UMeoT
onpeneneHHoro Te4eHNs — rPYHTOBbLIN BaccenH.

1 — rPYHTOBbLIN NOTOK; 2 — IPYHTOBLIN BaccenH; 3 — Bogoynop



[ PYHTOBbIE BOAbl UMEIOT MOBCEMECTHOE
pacnpocTpaHeHune. KonmyecTtBo,
Ka4yecTBO M rnybuHa 3aneraHna 3aBUCAT
OT reosiormM4YeCcKnx ycrioBum MECTHOCTU U
KnuMmaTnyeckmnx goaktopoB. OgHaAKO, OHU
PeaKo NCMNOSb3YT AN LENen NMTbLEBOIO
BOOOCHA0OXeHUA, BBUAOY TOro, YTO
Hepeako ObIBaloT, 3arpA3HEHbI B
XUMUYECKOM N DaKTEPMOIIOrM4YEeCKOM
OTHOLLEHWUWN. T.K. HET BEPXHETO
3aLNUTHOro BOOOYMNOPHOrO CrioA
(0cOBEHHO B panoHax KpYMHbIX
NPOMBbILLSIEHHBIX LIEHTPOB).



MexxnnactoBble 6e3HarnopHbIe NoA3EMHbIE BOAbI —
9TO BObI, 3arerarowimne mexay aByms
BOOYMOPHbIMU NfiacTaMm 1 He 3anoSTHSALLME BCEN
MOLLIHOCTM BOAONPOBOAALLMX NOpoAd, T.€. UMelLne
Haj CBOMM YPOBHEM CBOOOAHYIO MOBEPXHOCTD.
ObnacTtb NUTAaHNS MEXNNACTOBbLIX Oe3HANOPHbIX
NoA3eMHbIX BOA HE coBnagaeT ¢ 0bnacTbio NX
pacrnpoCTPaHEHMs, T.K. UMEETCSH BEPXHUN BOAOYMNOP,
He nponyckawowun sogy. l'NnutaHne atux Boa
OCYLLIECTBIAETCA BHE npegenax nx
pacrnpoCTpaHeHuns], Tam, rge BePXHUU BOOOYNOpP
BbIKITMHNBAETCSA NN 3a CHET NOATOKAa BOAbl N3
HUXKerexallero HanopHoOro BOAOHOCHOIO rOpMU30oHTa
yepes rmgpaBrinyeckme okHa.



Pa3rpyska ocyLlecTBNAeTCs B MOHUXEHHbIE Y4aCTKU
penbea (OONMHBI  peK, oBparn) uUnnm B
HKenexavlimnm 6e3HanopHbIN BOOOHOCHbIU
FOPU3OHT Yepes3 rmgpaBnmnyeckne okHa. Boabl atoro
TMna OObIMHO WMEKT XOpoLlee KadecTBO, HO
MCrnonb3yeTcda penko, T.K. 3TOT crny4vyan 3aneraHus
be3HanopHbIX BO BCTPEYaETCH PeKOo.



K HanopHbIM BoamM OTHOCSIT BCe Moa3eMHble BObl,
KOTOPbl€ Ha 3HAYUTESNbHbIX NoWaaax 3aneratoT
MeXOy OBYMS BOAOHENPOHULLAEMbIMU NacTamm n
3anoSiHAT BCHO MOLLHOCTb BOAOMPOBOASLLMX NOPOS, .
T.e. HaNopHble BOAblI HE UMEKT CBOOOJHYIO
NOBEPXHOCTb. BO3HMKHOBEHME Hanopa o0bACHAETCH |
3aneraHnemM BOAOHOCHbIX CITOEB B BUJE CUHKNMHAaNeun
(dbopma 3aneraHunsa ropHbIx nopoa, NnpeacrasnsaioLLLas
cobon cknagky NnacToB rOpHbIX NOpoa, ObpaLleHHYo
BbIMYKNOCTbK BHU3) UM MOHOKNUHanen. HanopHblie
BOAbl YAaCTO Ha3blBalOTCA apTe3naHckumn. [pu
BCKPbITUM HAMOPHbIX BOA, CKBaXXMHaMKN, BoAa
NoAHNMAaETCA BblLLE KPOBMY BOAOHOCHOIO rOpn30HTa
" 00pa3yeT NOBEPXHOCTb, KOTOPpasi HAa3bIBAETCS
Nbe30METPUYECKMM YPOBHEM UMN YPOBHEM PaBHbIX
Hanopos. [lpyrumu crioBamu, nNbE30METPUYECKUI
YPOBEHb — 3TO YCNOBHASA NIMHUS, COEANHSAIOLLIAS
obnacTb nNMTaHna n obnacTb pasrpysku.
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1 — BOOQOYNOPHbLIE CNOW; 2- BOOOHOCHbLIN TOPU3OHT rPYHTOBLIX BOA; 3 -
BOJOHOCHBIV FOPU3OHT MEXNNAcTOBbIX 6e3HanopHbIX BoA; 4 -
MEXMNacToBble HANOPHbIE (apTe3naHCcKkue) Boabl; 5 — Konogeu,
NUTaLLUNCA MEXNNacToBOM Be3HanopHon BoAon; 6, 7 — apTe3naHcKas
CKBaXkuHa.



[luTaHne apTe3anaHCKNX BO4 OCYLLECTBAETCH 3a CYET
MHUNLTPaLUUM aTMOCAEPHBLIX OCaKoB B 0bnacTu
NUTaHUSA, a TaKKe 3a CHET NepeToKa U3 HaMnopPHbLIX
HUXKenexalwinx BoOAOHOCHbLIX TOPU3OHTOB Yepes
rmapasnuyeckme okHa. Pasrpyska ocyLLeCcTBAEeTCA B
obracTu pasrpysku Unm B NOHMXKEHUAX pernbeda (npu
9TOM 0bpasyoTcs BocxoasaLwme nctovHukn). Obnactb
pacnpocTpaHeHnsa n obnacTb NX NUTAHUS
apTe3naHCKMUX BOO HE coBMnaaator.

[1pn cnonb3oBaHUKM apTe3naHCKMX BoA AnS
BOOCHabXeHns Hanbornee NepcrnekTUBHbIMU
CUYMTAKTCH cCaMble BEPXHNE HAMOPHbLIE TOPU3OHTHI,
rae obblYHO 3aneratoT cnaboMmHepanmu3oBaHHbIE
(npecHble) BoAbl. XUMUYECKUN COCTaB U
MUHepanm3aunsa apTeanaHcKknx Bog MUSMEHSOTCS C
rmyouHon.



HanopHo-06e3HanopHbIE NOA3EMHbIE BOAbI — 3TO
BCe BOAbl, KOTOpble B OOHOM CEYEHUN UMEIDT
Hanop, a B ApYyrom HeT. K aTum BogamM OTHOCAT
TPELUMHHbIE U KapCTOBble BOAbI. TpeLnHHbIE
BOAbl — 3TO BOAbl HaxoasALMeca B TpeLmHax
TEKTOHUYECKOro rnponcxoxaeHumsi. Boga obbl4YHO
HaXoauUTCA B TpellnHaxX MarmaTuyeckmnx u
MeTamMmopdunieckmx nopond. Ha yyactkax, rae
TpeLlnHa NonMHOCTbIO 3anonHeHa Bogou, Boaa
ABNAETCH HanopHoW. Ha yyacTke, rage
NPONCXOOUT pPe3Koe pacLUMpeHne TPELLUHDI,
BOa NpUHMUMaET De3HarnopHbIN XapakTep. OTu
TPELLUUHbI BbipaXXeHbl Mo NpocTupaHuto. CTEHKU
TPELLNH NpsMblE N OBPbLIBUCTbLIE.



pogax; 3 — TPEeLIUHBbI,



B 3aBUCMMOCTU OT YCNOBWUN 3aneraHng
TPEeLMHHbIE BOAbl MOTYT ObITb IPYHTOBLIMMU,
MEXMNIacTOBbIMU U XKUNbHbIMW. Kak npaBuiio,
9TO BOAbl XOPOLLUEro Ka4yecTBa asns
XO35IMCTBEHHO-ObITOBOIrO BOOOCHADXEeHUS.

KapcToBble BOAbl — 3TO BOAbI, KOTOPbIE
HaxXoOATCA B TPELMHaX KapCTOBOro
NPOUCXOXXOEHUSA, T.€. B TPELLUMHAX, KOTOpbIe
obpas3oBanuck B pe3yribTaTte pacTBOPEHUS
FOPHbIX Nopoa. OTU TPELLUMHbI N3BUITUCTbI N HE
BblAepXaHbl Mo npocTnpanunto. CTeHKU TpeLmH
LLiepoxoBaTble. Boaa xapaktepusyertca
BbICOKOW XXECTKOCTbO N MUHEPanu3aumnen,
NO3TOMY He UCMONb3YyeTCA B XO3AUCTBEHHO-
ObITOBOM BOOOCHaOXEHUMN.



7(')Ml7bl COOPYXXEHWUWN []151 3SAXBATA MNO43EMHbIX
BOA

Yempoucmeo 80003abopHbIX Y3108 U UX OmMOesribHbIX
3/1EMEHMOB8 U cocmaa coopyXeHul Oris ripuemMma rno03eMHbIX
800 3a8ucsm om:

ycrioguu 3arie2aHus;

MoWwjHOCMU;

800006UTbLHOCMU;

a2IybuHbl 3are2aHus;

2e0/102U4eCK020 CmpOoeHUST BOOOHOCHbIX 20pU30HMOS;

a2udpaeriudeckux xapakmepucmukK rnomoka (e20 Hariopa,
cKOpocmu, HarlpaesieHUs1 O8UXXEeHUS, C8s3U ¢ Opyaumu
8000HOCHbIMU rylacmamu, cesi3u ¢ Opya2umu 8000HOCHbLIMU
rnsiacmamu, Mmaccusamu U rnog8epxHOCMHbIMU 800amu);

caHumapHOeO COCMOAHUA meppumopuu,

Heobxo0umMocmu 8 UCKYCCmM8eHHOM 80CIMOJTHEHUU
3arnacos rnod3emMHbix 800 U €20 KOHCMPYKMUBHO20 peWleHUSs;

Hasu4usi B000HOCHbIX r/1acmos, cooepXxauiux 800y
HeyooeriemeopumeribHo20 Kadecmea, Hamedaemou
rpou3800UMesIbHOCMU U MEXHUKO-3KOHOMUYECKUX



B 3asucumocmu om KOHKpemHbIX ycrosuu
0714 ripuema rnoo3emMHbIx 600 MO2ym
MPUMEHSAMbLCSH COOPYKEHUS criedyrouux
murios:

1. eepmukarsibHbIU 80003abop (CKea)KuHa
Uusiu waxmmHbilu Kosrooeu);

2. 20pu30oHmMarsbHbIU 80003ab60p;
3. KomMbuHuposaHHbIU 80003abop;
4. n1iy4esou 80003abop;

5. Kanmaxu.



CKea)KuHblI - sepmukasibHbIlU 80003abop, gerigdemcsi
Hauboriee pacripocmpaHeHHbIM COOPYXKeHUeM Oris
3axeama rnood3eMHhkIX 800 8 pa3sfiu4Hbix ycriogusx. [nybuHa
CKBa)XUHbI ornpeoenisemcs arybuHou 3arneaaHus u
MOWHOCMbK B0OOHOCHO20 20PU30HMA U MOoXem riexamahb
8 ripedesiax om 5 0o 1000 m. ObbkI4YHO, 011 8000CHabXXeHUs
UCrosib3ytom CKeaxKUHbl 251ybuHou 00 150 m, pexxe 0o 300
M, coecem pedKo 00 800 m u boriee.

LllaxmHbie Kos1o0Ubl - sepmuKaribHbIlU 80003ab0p,
PUMeHSIemcs, KakK rpasursio, 80-riepsbiX, 0m rnosepxHocmu
be3HaropHbIX B00O0OHOCHKIX 20pU30HMax (2pyHmoesie
800bI, BepX0B00KA), CITOXKEHHbIX PbIX/IbIMU r1opodamu
(meckamu, 2ariedHUKamMmu), MouwHocmbto He boree 10 m.
[pbumeHsromcs 0ns 3abopa 6e3HariopHbIx 800 ripu
o2paHu4YeHHoU arybuHe ux 3areaaHus 00 20...40 M, UCX00S
U3 rnapamempos MaluH 01 U320moe8rieHUS Kos1o0Ues.
bbiearom robou popMei.

'opu3oHmarsnbHbIe 80003ab0phbI - OpeHbI, 2anepeu,
WMOoJsbHU - ycmpauearomcs 0115 3axeama 800b! U3
6e3HariopHbIX rnracmos rpu ux MmouwHocmu 0o 8m.
[ToeumvwiecmaeeHHO bacrnosnaaarom ux ebrusu



Komb6uHupoesaHHbIe 80003abopbI cocmosim U3
20pU30HMaribHbIX OP€EH (2arnepeu, wmosieH) ¢ cucmemod,
COEO0UHEHHbIX C HUMU, 8epmuKalibHbIX CK8aXUH.
CoopyxeHUs1 makoa2o muria yerniecoobpa3Ho rnpuMeHsImb
rpu Hanu4uu, Hapsioy ¢ OCHOBHbIM KarmupyeMbIM
GogOHOCHbIM 20pU30HMoM, boree aryboKux HarlopHbIX
800.

Jlyyeebie 80003ab0ophbI - ripedcmasrisom cobou
8000HErpPOoHUUaeMble WaxmHble Kosliooubl ¢
pPacxo0sWUMUCS U3 HUX 20pU30HMaribHbIMU Jlydamu
ckeaxkuHamu. Jlydyeebie eo0o3abopkl ycmpausarom rpu
aIybuHe 3arez2aHus B000HOCHbIX ryiacmoe 0sis 15 - 20M u
ux MowHocmu He boriee 20M. LLlaxmHbie Kornooubl 8 3mom
criydae criyxkam 0 cbopa 800kI U3 20pU30OHMaArIbHbIX
CKBa>XUH.

Kanmaxxu ucmo4yHukoe (poOHUKO8) ycmpauearomcs 8
gude cbopHbIX Kamep usu He a2r1yboKux Koriooues u
npumeHsromcs 01 3axeama rnoo03eMHbIx 800 pu
KOHUEeHMmMpuUpo8aHHOM UX 8bIX00€e Ha Mo8epxHOCMmb 8 suoe
80CXO00AWUX USTU HUCX0O0SWUX POOHUKOS.



TnoBble KOHCTPYKUUN CKBaXXUH Ha
BOoAY

KOHCTPYKUMS CKBaXKMH AOMKHA OTBEYaTb CreayoLmm
TpeboBaHUAM:

- obecrne4ynBaTb 0THOP 3anIaHNMPOBAHHOIO 0bbeMa
BObI;

- NpeaoTBpaLlaTb NEPETOKN NOA3IEMHbIX BO MO
3aTpybHOMY NPOCTPaHCTBY;

- obecnevnBaTb YCTONYMBOCTb CTEHOK CKBaXKMHbI OT
OOpYyLUEHUS U MOTTIOLWEHUSA MPOMbIBOYHOM XKUOKOCTH;
- OCYLLLECTBNATb rMagporeonorn4eckoe onpodboBaHne u
HabnoaeHus;

- UMETb MUHUMAanbHYO METANNIOEMKOCTb;

- obecneymnBaTtb NpoBeaeHne pasnnyHbIX
TEXHOMNOIMM4YEeCKMX onepaummn B CKBaXKUHe.



KonnyectBo 06cadHbIX KOJTOHH U UHTepPBanbl NX
CrnycKa onpenengaroT rmaporeoriorm4eCcKumMmm
yCIroBUsAMU OypeHus, rmyobmnHON CKBaXKUHbI U €€
LierneBbiM Ha3HavyeHnem. Pasnuyator
cneaylolme Bnabl KONOHH: HanpaensawLlliag,
KOHOYKTOP, TeXHMYeckasa (npomMeXxyToyHas),
aKcnnyaTauuoHHasa, punsTpoBag.

B ckBaxuHax rnyomHon o 200—300 M pyHKL UK
HanpasBneHns BbINONHAET KOHAYKTOpP. B
aKcnnyaTauMoHHOWU KOMOoHHe pa3MeLllaroT
cpeacTBa Ana Bogonogbema.

[TpomeXXyTOo4YHble 0OCcaaHble KOSTOHHbI
MCNONb3YIOTCA ANA NepeKpbITUA OTAEMNbHbIX
FOPU3OHTOB U NEPEKPLITUA 30H NOrMOoLEeHUS
NPOMbIBOYHOW XXNOKOCTU; U30NALUN OOCTUTAIOT
nyTeM TaMNOHMPOBAHUA 3aTPyOHOro
NpoCTpaHCTBa.



1 — KOHOYKTOP; 2— 9KcnryaTauuoHHas KOJfioHHa; 3— MyTa angd
coeanHeHns ¢ DypuIbHOM KONOHHOW; — carnbHUK; 5 — pabo4yast YacTb
dounbeTpa; 6—OTCTONHUK; 7— TaMMNOHAaXHbIW KaMEHb; 8 —BOAOHOCHbIW
nracT; 9— TexHu4yeckass KONMoHHa; 10— nepdopaunoHHble KaHanbl;
11 - rpaBum




Ha3Ha4vyeHne KonoHH obcagHbIxX TPYO

Ob6caaHble KONMOHHbI N0 CBOEMY Ha3Ha4YeHUIo NoapasaenstoTcs creayroLwwmnm
obpasom.

HanpaeneHue (unu Harnpasrnsouw,as) - KoriloHHa Tpy6 nnn ogHa Tpy6a,
npeaHasHadeHHasa ons 3akpenneHnsa NpuycTbeBON YacTN CKBaXXUH OT
pasmbiBa OypOBbIM pacTBOPOM M 00pyLleHns. HanpasneHue, Kak npasuno,
oaHo. OgHako MOryT ObITb Crlydaun KpenseHUsa CKBaXKUH OABYMS
HanpasneHusmm. ObbIYHO HanpaBneHne cryckatT B 3abnaroBpeMeHHO
NOArOTOBMEHHbIN LWYPd UK CKBaXXUHY 1 DETOHUPYIOT Ha BCHO ANnHY. IHorga
HanpasfieHnsl 3abmBatoT B MOPOAY, Kak CBalo.

KoHdykmop - konoHHa obcagHbIX Tpy6 - npeaHasHayYeH ans pasooLweHus
BEPXHErO MHTEepBana paspesa ropHbIX Nopoad, U3oNnAuUnmn NPeCHOBOAHbIX
FOPU3OHTOB OT 3arpA3HEHNS], MOHTa)a NPOTUBOBLIOPOCOBOro 06opyaoBaHUSA
1 NoABeCKN nocneaytowmnx obcagHbIX KOSOH.

[lpomexxymouHast obcadHasi KOJIOHHA - CRYXXUT Anst pa3obuweHuns
HECOBMECTUMbIX MO YCIIOBUAM BypeHUst 30H Npu yrnyobrneHnm CKBaXKMHbl 40
HaMeYeHHbIX rny6uH. Ix MoXeT ObITb HECKOMBKO.

SKcrnyamayuoHHasi KofIoHHa - nocnegHaa (B nopsake yCTaHOBKM) KONOHHA
obcaaHbIX TPYD, KOTOPOU KPEMSAT CKBAXKMHY ANs1 pa300LWeEHNs NMPOaYKTUBHbIX
FOPU3OHTOB OT BCEX OCTasIbHbIX NOPOA N N3BNEYEHUS U3 CKBAXKMHbI HEDTH,
BOAbI, MecKa, rasa unun, HaobopoT, ANA HarHeTaHNA B NNAcTbl XKUAKOCTH

nnu rasa. MIHorga B Ka4ecTBe 3KCniyaTaunoHHOW KOSTOHHbI MOXET ObITb
ncrnonb3oBaHa (YacTUYHO UM NONHOCTbLIO) NOCNEAHNAN NPOMEXYToYHas
KONOHHa.



BYPEHUE CKBAXWUH

BypeHue cksaxuH cKradbigaemcs U3 mpex ornepayuli:

1. pa3spyweHue rnopookl 8 3aboe;
2. yOarieHue rnopoodbl U3 cmeosia CK8aXXUHbI;
3. KperneHue CmeHOK cK8aKUHbl obcaOHbIMU mpybamu.

bypeHue ckeaxkuH Ha 800y ocyulecmeriiemcsi, 8 OCHOBHOM,
dsymsi criocobamu - POMOopHbIM U yOapHO-KaHamHbIM.

PomopHbIlU crnocob 3aKrdyaemcs 8 pa3pyuweHuu rnopoosl
3ab0s ckea)KuHbI spawjarouwumecs bypoebiM HaKOHEYHUKOM
(Ooritomom). Ha npakmuke ripumeHsitomcesi 0ea criocoba
pPOMopHo20 bypeHusi: ¢ npsiMou u o6pamHoU NPoOoMbISKOU.
PomopHbit criocob bypeHusi pekomeHOyemcs 0rist bypeHusi
CK8a>KUH 11t0boul ar1iybuHbl 8 XOpowo U3yYeHHbIX
2U0pP0O_2Ee0sI02UHECKUX Y CITOBUSIX.



bypeHue pomopHbIM criocoboM rpou3eooumcs
rpu rnomouwiu crieyuarsibHbIX cmaHKo8 ¢ Maymou
8blcomou 00 25 M 8 criedyrouleu
rnocriedoeamernibHocmu. I'lnaHupyemcs nnouwjaoka
pasMmepom 8 Ha 12 M, ompbieaemcs wypao
a2/1ybuHou oKorio 1 M, 8 KomophbiU
ycmaHasrusaemcs KoHOykmop. [lbocmpaHcmeo
MEXQOY cmeHKamu wypgba u KOHOYKMmMopom
3anueaemcs bemoHom. bypoeou agpezam
MOHMuUpyemcs Hao KOHOykmopoM. Pa3pyweHue
r1opOO0kI rpou3sooumcs dosiomamu. g M2Kux
r1opoo0 rpumMeHsirom oosioma "pbibuu xeocm®, ons
meepobix Mopo0o - WapoxxedyHesie dosioma. [Joriloma
gpauwaromcs Ha bypurbHbIx mpybax co cKopocmaeto
100 - 200 o6/MUH.



[lou pomopHoOM 6ypeHuuU ¢ npsimMoll
NMPOMbIBKOU Yepe3 KOJTOHHY
bypurneHbix mpyb 2psi3e8biM HACOCOM
K 3ab0r0 cK8aXXUHbI Mo08ooumcs
MPOMbIBOYHas XXUOKocmeb. B
ycmouyuebIX cKallbHbIX 1opodax - amo
go0a, 8 ocmaribHbIX - 2&lTUHUCMbIU
pacmeop. [nuHuUcmsIl pacmeop
rnpuMeHsitom 0515 criedyrwux yerneu:
- oyucmka 3abosi om eblbypeHHoU
rnopookI (Wrama) u 8biHoca ee Ha
108epPxXHOCMb,

- 2J/IUHU3ayusi CmeHOK CK8a>kUHbI Orisi
rnpeodoxpaHeHUs ux om paspyweHus
80 8peMsi bypeHUs 8 PbIX/ibIX 1opooax;

- oxnaxoeHue paboyeu Yacmu
oosioma 80 8peMsi bypeHus.




[ nuHUCcmMabIU pacmeop NooHUMaemcs Ha
108EPXHOCMb 8 OMCMOUHUK, 20e om
He20 omaoerngemcs nopooa. O4uweHHbIU
pacmeop 8HO8b 3aKkayusaemcs 8
ckea)kuHy. ['lo okoH4YaHUU bypeHus 8
cKkea)kUHy ce0b00OHO orycKaromcs
mpy6hbl, a 3amem rpou3800UMCH
uemMeHmauus 3ampybHozo
fpocmpaHcmaa.



[lpu BypeHuuU cKkea)XuH pOmMopHbIM criocobom
C 2/IlUHUCMbIM pacmeopoMm ecriedcmeue
KosfibMamauyuu 8000HOCHO20 20pU30HMa
2/TUHUCMbIMU Yacmuuamu, pe3Ko
yxyowaromcs curbmpaluoHHbIe ceolicmea
rnopod. Nloamomy, oceoeHUe B0OOHOCHbIX
r/1acmoe 8Kro4daem ornepauyuu ro ornyckKkaHuro
8 CKB8a)KUHY cburibmpa, 0CCMaHO8/IeHUIO
(pal3anuHu3layuu) ecmecmeeHHoU
8o0ornpoHuUyaemocmu rnsiacma, omkadyky e00hbl
U3 CKBaAKUHbI C Uesibro hopMuposaHUusi
8000rpuUeMHOU Yacmu CK8aKUHbI U
oceemisieHUs 800kl



[loumeHsiromces criedyroujue criocobbl 0C80EHUS
8000HOCHbIX M/1aCMoa8:

gu3uyeckul crnocob - HaezHemaHue 800kl 8 rsiacm,
rnpooyeka 8030yxomMm, subpopa3asiuHu3ayus,
arieKmpoauopasriudeckas obpabomka rnacma,
yribmpa3seyKoekle 8030elicmaus, Ucrosib308aHue
epweu u ap.;

Xumu4eckuu - corigHoKucriomyas obpabomka,
npumeHeHue peazeHmos u lNAB;

U3UKO-XUMUYECKUU - 83PbI8 C UHBbEKyUeU 8 riacm
kucriom, [NAB, anekmpoxumu4eckasi obpabomka
curibmpa u op.



MemoObkI pa3anuHu3ayuu cKk8a)KuH, HECMOMPS Ha UX
MHO2006pa3ue, Hedocmamo4yHO 3¢bPEKMUBHbI U
mpyooemMKuU. 3mo ripueersio K paspabomke
ycosepulieHcmeogaHHo20 criocoba pomopHO20
6ypeHusi c obpamHoOU NPomMbI8KOU, 8 KOMOPOM 8
Kadyecmee rpomMbI8O4YHOU KUOKOCMU UCI0Mb3YEeMmcs
yucmas eooa. g moao, Ymobski npoudeHHas!
8blpabomka He 0bpyuwanack, cmosib 800kbI 8
CKBa)KUHe OOIMKEH rnpesbiluamb cmamu4ecKuu
YpOBEHb HE MEHee, YeM Ha 3 M. BoOa u3
omcmouHuUKa rnocmyriaem 8 ¢cmeoJsi CK8aXKUHhbl,
OmKyOa emecme co WwsiaMoM Yepe3 omeepcmue 8
dosiome 3acacbkigaemcsi 8 bypuribHble mpybbi U
cbpackigaemcsi 8 0mcmouUHUK.



bypeHue ckeaxkuH Ha 800y rpu arybuHe 00
100-150 M pekomeHOyrom

rpou3800UMb yoapHO-KaHaMHbIM
crniocobom. CyuwHocmsb criocoba
3aK/rn4aemcs 8 mom, 4mo riopooa 8
CK8a)KUHe paspyuwiaemcs ripu yoapax
crieyuarsnibHo20 UHCMpyYyMeHma,
MPUKpPEriyieHHO20 K KaHamy.



bypeHue ripou3zsooumcs rpu rnomouwu
crieyuarsibHbix byposbix cmaHKos 8
criedyrouwleu rnocriedosamerisbHocmu.
BbipasHusaemcs ririow,aoka pasmepom 10 Ha
15 m u ycmaHaerueaemcs cmaHoK. B mecme
3a/10XKeHUSs CKea)XUHbl ompblieaemcs wypao
a21ybuHou 0o 1,5 m. lNepsas obcadHas mpyba
(KOHOYKmMop) 3abusaemcs Ha ar1ybuHy 3-5 m,
OHa 8038bilaemcs Hao rrowaoKkou Ha
gbicomy 0,5 M. [lpocmpaHcmeo 80Kpye
mpybbi 3abymoebieaemcs KaMHAMU U
3as1ueaemcs XXUOKUM UeMEHIMOM.



Pa3bypusaHue rnopookl ocyuwiecmesiiemcsi
rpu nomouwiu 0osiom:

- 08YymMaspoB020 - 0515 853KUX U CPEOHUX Mopoo;
- OKpyarsaueao - 0518 meepobiX Mnopoo;

- KpecmoBUOHbIX - 01 8arlyHO8 U
mpeuwjuHo8amaIX rnopoo.



» [Jornnomo npou3sodum yodap o rnopody c
8bicombl 0,5-1 M ¢ Yacmomou 40-50 pa3 8
MuHymy. Yepe3s 3-30 MuHym (8 3asucumocmu
om Kpernocmu riopooskl) paspabomaHHbIU
2pyHM HeobxoouMo yoarsamb U3 CK8aXKUHHbI.
s noobema wiriama rnpuMeHsHom XXesioHKU.
JKeroHka rnpedcmaerisem cobou ompe30K
mpybbl ¢ 3a0CMPEHHBLIM HUXHUM Kpaewm,
Komopas rnoogeuwiusaemcsi Ha KaHam.
)KerioHka oriyckaemcs 8 CK8a)KUHY, KaK U
odosiomo. ['lpu amom rnopooda rn1omHo
Habuesaemcsi BHymMpb XXerToHKU.



3amem oHa u3eriekaemcs Ha rMnoeepxHoOcCmb U
rnopooa u3 Hee 8blbusaemcs. KeriloHKkamu
MO>XHO 0OHO8pPEeMeEHHO pa3bypusamsp U
rnooHUMamse 2pyHm criabsbix nopoa. Lns
noobemMa 8000HaChIWEHHbIX U
MEJTKO3EePHUCMbIX M0PO0 MPUMEHSIIOM
XKEJTOHKU C KrarnaHamu 8 HUXXHeU Yacmu.
KnarnaH He 0aem 803MOXKHOCMU 8bINacmak
2PYHMY U3 XXESTOHKU.



CmeHKU cK8a)XUHbI Kpernsamcs 6yposbiMmu
mpybamu. B nnomHeix nopooax 8 Hayarie
pasbypuesarom 2pyHmM, a 3amem 8 CK8aKUHY
c80600HO ornyckarom obcaoHyo mpyby
(ce0b00Has rnocaoka). B pbixrbix nopooax
orlyckarom usnu 3abusarom obcaoHblie mpybekl ¢
ornepexxeHuemM 3abosi ckea)KUHb!
(MpuHyodumersibHas rnocaoka). lpu 3abuske Ha
8epxHUU KoHely mpybbl Hadegarom 3abusHyo
20/108KY, Komopas ripuHumaem Ha cebs yoap
3abusHO20 cHapsi0a u rnepedaem ea2o eceu
KosioHHe mpy®b.



--------------

[lpou 6onbwou
arnybuHe
yeernu4yueaemecs
mpeHue mpyb6 o
gpyHm. loamomy
yepes Kaxxoble
30-50 m
Heobxooumo
YMeHbWamp Ux
ouamemp. Cucmema
obcaodHbIx mpyb
cmaHoeumcsi
mersieCcKornu4ecKou.






lpeumyuwiecmea yoapHo-KaHamHoz20
criocoba bypeHus:

* JIydwee onpeoesieHue rnopoa Osid
a2uopozaeorsioaudeckKkou OoOKyMeHmauyuu u
boriee mo4yHoe ornpeoerieHUe 8000HOCHOCMU
1opoo;

* BO3MOXXHOCMb BYypeHUSs CK8aKUH ¢ boribwum
Ha4dasibHbIM duamempom (0o 900 MM);

* BO3MOXHOCMb MOYHO20 8bIA8ITEHUS U
8CKpPbIMUsi B00OHOCHbIX 20pU30HMOS;

* Xapakmepucmuku 8000HOCHbIX I151acmos

npu bypeHuu He yxyowaromcs u He mpebyrom
COCCMAHODRIIAH! 4



Heoocmamku ydapHo- kaHamHo20 criocoba:

* Marsible ckopocmu bypeHus, ocobeHHO 8
meepOobIx ropooax;

» bonbwou pacxoo mpyb Ons KperirieHus
Ccmeorsia CK8a)KUH.

Yuumbigas npeumyuwiecmea u Hedocmamku
paccmMompeHHbIX criocoboes bypeHus, s
cmpoumersibcmea CK8akuH a251ybuHou 0o 150 m 8
HecKaslbHbIX Mopoodax MOXXHO peKoMeHO08amak
yoapHo-KaHamHbiu criocob bypeHus. [Npu bonbwux
aIybuHax u 8 meepOobix rnopoodax MOXXHO NMPUMeHUMb
KoMbOUHUposaHHbIU criocob. [Jo B000HOCHO20 rniacma
bypeHue rnpou3sooumcsi pomopHbIM criocobom, a 8
npedesniax 6000HOCHOR20 ryiacma - yoapHo-
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Qurbmp 8 ckea)KuHe ycmaHasenueaemcsi
criedyrowum obpasom. ['locrie oKOH4YaHUS
bypeHuUs ckeaxKUHbl Ha Mecme huribmpa
8peMeHHO ycmaHasrnusaemcs obcaoHas
mpyba. O9ma mpyba umeem OruHy om
OCHOBaHUS 00 8epxa CK8a)XKUHbI U
npedomepauw,aem obpyuweHue CmeHoOK 8
rnpedesiax B000OHOCHOR20 Mn/iacma 00 ycmaHo8KU
unbmpa. B Haogunbmposou Yacmu UMeemcs
dea Kornbua. HuxxHee 4 - npusapeHHoe K meriy
unbmpa. Y1 sepxHee 5 -ceaob00HO o0emoe Ha
unbmp. 3amMok 3 0519 MOHmMaxa qusnbmpa
rpope3saH 8 Myghme, Komopas HasuH4YU8aemcs
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Me>xx0y eepxHUM U HUXXHUM KosibUamu
Hasusarom casibHUK U3 NeHbKOB8020 KaHama rio
criuparsnu rniiomHyo 3amsaueasi sUmku. Pa3svep
casibHUKa O0/mKeH bbimb HECKOITIbKO MEeHbWE
8HymMpeHHe20 duamempa obcaoHou mpybsbi.
Qurbmp 3a8005IM 8 CK8aAXXUHY U 3aKpPernsisom
8peMeHHO XoMymamu. B 3aMOK ecmaerisirom
KITHo4, 8 sUOe WmaHau ¢ riepekpecmuem, U
riogopayusarom e2o mak, 4mobsi
rnepekpecmse 80WI10 8 20pU30HMasIbHbIE
rpope3su 3aMKa. 3a WwmaHay Kroda ¢ournbmp
HeMHo20 rpurnooHumarom. Oceoboxxoarom
XOMYyMmbI U OrlycKarom ¢gusribmp 8 CKeaxkuHy Ha
MMPOEKMHY0 OMMeMmKY, MoCcmerneHHo



3amem obcadHyro mpyby ebiHUMarom Orisi
obHaxxeHus paboyeu Yyacmu gbunbmpa 8
8000HOCHOM rinacme. [lpuyem, nepeo oriyckaHUem
unbmpa Heobxoo0uMo MoYHO 3aMepump ONTUHY
omcmouHUKa U paboyeu Yyacmu, Ymobbl 3amem
NoOHSIMb 06caldHyo mpyby Ha coomeemcmayrowyio
ebicomy. [locrie obHa)xeHUs chunbmpa epawiarom
wimaHau U 3aguH4usarom Mmygmy, Komopas
cxumaem casnbHUK. CanbHUK ysenu4yueaemcs 8
WIUPUHY U yrriomHsiem 3a3op MexXoy a/1yxou 4acmbio
urnbmpa u obcadoHou mpybou. Kniroy
rogopa4yuearom 8 obpammHyr cmopoHYy, 8b180055M
e20 U3 20pU30HMarbHbIX rpopesel 3aMmka U
u3eriekarom eao u3 ckeaxkuHbl. ObcadHass mpyba, 8
Komopou ycmaHoerieH churibmp, obpe3zaemcs Ha



K counempy npeodssendromcs criedyrowue
mpebosaHus:

- OH O00/TXXeH umemb 00CMamoYHyro
MexaHU4ecKyo rnpo4YHOCMb U ycmou4ueocms
rpomue Koppo3uu;

- UMemb CK8a)>XHOCMb He MeHee 20-25 % u
rnpeoesibHO-0onycmumable pa3mepsl
omeepcmudu (ro ycrnosusm rnpoYHocmu u
npeoomepallieHuUs necKkosaHusi CK8a)KUHb!
npu akcrnyamauuu). ['1o0 ckeaxKHOCMbHO
MoOHUMaemcs omHouweHue cymmapHou
rnow,adu omeepcmuu Oris nporycKa 800kl K
rnrowaou eceu bokosou rnosepxHocmu



[1o KOHCMPYKMUBHbLIM 0COBEHHOCMAM
KapKkaca paboyel Yacmu u3a2omassuearom
unbmpbl 08yx muroes - mpybyameie u
cmepxxHesakle. [1o yecmpoucmey
goodornpuemMHou ¢gbunbmpyrouwieu
rnosepxHocmu gbusibmpbl NoopPa3oesiaromcs:

1. Tpybuyambie u cmepxKHeS8bIE, Y KOmOopbIX
goodornpuemHou ¢gbunbmpyrowieu
108epPXHOCMbIO CI1yXXUm 6okosas
rnosepxHocmb mpybbi urnu cmep)xHeg8o20
Kapkaca;



2. Tpybyamsbie U cmepxxHeshble ¢
8000rMpPUEMHOU MN0BEPXHOCMbIO U3:

* WmamrmnosaHHoR20 fiucma;
* [1P0BOJIOYHOU OOMOMKU;

* MemarsiyiudecKux u He MmemarsiriudeckKux
CEeMmok,

* 2pasuUHOU Usu rnec4aHo-epasuUHoOU
3achblIroK.



LLlaxTHbIN KOnogew,

LllaxmHbie Korooubl ripedcmasrisom cobou
gepmukKaribHble 8bipabomku ¢ bonbwum
rorepeyHbIM cedeHUeM (He meHee 1 M) U
omHocumeribHo Hebonbwou arnybuHou (0o 20-30 m).
ObbI4YHO OHU npumeHsomcs 0ris 3abopa rnoo3eMHbIX
800 U3 riepebix om rnogepxHocmu be3HarilopHbIX
8000HOCHbIX 20pU30HMO8. Mo 20pPU30OHMbI
cpasHumesribHo Heborbwou mowHocmu (He boree 10
M), KOmMopbIe CII0XKEHbI PbIX/IbIMU 1opooamu
(meckamu, eaneyHukamu). IHo20a waxmHabie
KOJ100UbI COOPYKarom U 8 HaropHbIX B0O0OHOCHbIX
rnracmax npu anybuHe ux 3anea2aHusi 0o 30-40 m.
OO0HaKo ycmpoucmeo waxmHabix Korioouee makxkou
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{onoael WaxTHOro Tvna
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1- MeneaoBeTcHibie nuya; 2- HOK;

3- DOesalid DUNLTE 913 Webks, 4- OTREICTIR B LLaXMATHOM
nopAgee Yepea 20-30 cM; 9- 3ZWMTHLIA NCRC 142 KUPHOH TMHHLL,
£- KAMEHHAR OTMOCTIE, - ipnllz. 8- aekTANAgA0HHan TpyHa;
G- BEHTUNSLOMEIIR SOGRDET UK CRTHA



