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BBeneHue

lNMornoweHuem B 6ypeHuUU HasbiBaeTcs yxon OypoBoro nnim
TaMMOHaXXHOro pacTBopa B nsfiact B 00bemMe, NpeBbilLatoLLEM
eCTeCTBEHHYI0 YObIlb pacTBOpa B CKBaXXMHE.

[ornoweHne BypoBbIX 1 TAaMMOHAXXHbBIX PACTBOPOB B NI1ACThbl
MPOUCXOONT MPU HANUYUK B MPOXOAMNMbIX CKBa)KMHOW MOpoaax rnop,
KaHanoB, TPELLUWH, MYCTOT M B pe3ynbkraTe ruapopaspbiBa Nopoa.

[TornoweHne 6ypoBOro pacteopa B CKBaXkMHax 00yCnoBnmBaeTCs
NOPUCTOCTLIO, MPOHNULIAEMOCTbIO, MPOYHOCTBLIO KOSTNEKTOPA,
nracToBbIM JaBrieHneM, 06beEMOM 3aKadmBaemMoro 0ypoBoro
pacTBopa, ero Ka4eCTBOM M rMAapoaANHaAMUYECKUM OaBlEHNEM,
co3gaBaeMbIiM B ripouecce dbypeHus. [Npn npeBbilLeEHNN AaBNEHUA B
CTBOIE€ CKBaXXMHbI Ha AaBNEHMEM B NiacTe, BCKPbITOM Mpw
OypeHunn, pacTBop N3 CKBaXKMHbI OyEeT NPOHMKATb B MOPbI, KaHanbl U
TPeLUHbI Nopod. DTOMY Xe CnocobCTBYIOT BCce pakTophl,
Bbl3blBatoLLMeE YBENNYEHME OaBreHUs1 B 3aTPyOHOM NPOCTPaHCTBE
NpPW NPOMbIBKE CKBaXXWUHbI.



[eonoruyeckumn pasgen

'eonornyeckue pakTopbl (TUMN NornoLwiaroLlero nfacrTa, ero
TONwmMHa n rnybuHa 3aneraHns, Hanu4me n BermynHa packpbITUS,
HanpaslneHne N pacnpocTpaHeHne KaHanos B NnacTe,
HegocTaToYHasA NPOYHOCTL NOPO4 rMapaBnMyeckoMy paspbiBy,
BENMYMHa Ni1acToBOro AaBneHnsa U Bma nnacrtosoro dnovaga).

TexHonorn4yeckue paktopbl (KOIMYECTBO M KAYECTBO NO4aBaeEMOro
B CKBaXXMHY OypOBOro pacteopa, crnocob n pexxmm bypeHusi, CKOpoCTb
NpoBeaeHNSI CNYCKONOAbEMHbIX Onepauuin, reoMeTpmnyeckme
pa3Mepbl CTBOSA CKBaXXUHbI U OYpPUITBHOIO MHCTPYMEHTA, BENTMYMHA
rmapoanHaMmnyeckoro gaBneHus).



TexHonorn4yeckumn pasgen

YMEHbLUEHNE OaBJ1IEHNA U BbIXO4a LNPKYJITALNN,

YMeHbLUEHNE 0ObbeMa LIMPKYUPYIOLLIETO
OypoBOro pacTtBopa;

yBENMYeHne MexaHn4eckon CKOPOCTU NMPOXOOKN;

rnpoBarlibl U 3aKJiIMHNBaAHUE 6ypVIJ'IbHOFO
NMHCTPYMEHTA.



OTeps B CKBaXXKMHE YPOBHA pacTBopa.
-eBO3MOXHOCTb NPOBEeAEHNS OLIEHKU nyiacTa.
"pobnembl O4MUCTKM CTBOSA.

Obean cTeona.

BospacTaHne BpeMeHn HaxoxaeHusa cTBona B
OTKPbITOM COCTOSIHUM MOCNE BCKPbITUS.

[TpnxBaThbl KOTOHHbI.

[1IposaBneHune.

Cnyck 4OMONMHUTENBHOU KOMOHHbI.
[ToBpexaeHne NpoayKTUBHOW 30HbI.




Knaccudpukaumsa 3oH nornoweHus
30HbI NOrnoLeHns KnaccunumnpyotT B 3aBUCUMOCTU OT BENUYNHDI
MHTEHCMBHOCTM Nornowexusi Q. u KoadopuumeHTa nornowatouen cnocobHOCTH
nnactak__.

Tun OnucaHue Tna nornoweHus
NornoLeHus

1 no 3 Cnaboe HesHauntenbHOE nornoLieHme.
PaboTta He npepbiBaeTcs.

1-3 3-10 YacTtuyHoe [NocTeneHHoe nornoLleHmne.
PaboTta He npepbiBaeTcs.
Bo3MOXXHbI NPU3HaKM YBENNYMBAKOLLEIOCS MOrNOLLEHUS.

3-5 10-50 CunbHoe (nonHoe) Pe3koe cCHMXeHne ypoBHS pacTBopa nocre
5-15 NHTeHcnBHOE nNpekpaLLeHNsa LNPKYNALUN.
3ameneHHbIN BbIXO4 pacTBOpa Ha yCcTbe nocne
Havana uMpKynsumn.
O6bI4HO paboTa npepbiBaETCS.
Heobxoanmo npnHumMmaTtb Mepbl MPOTUBOAENCTBUS.

15-25 > 50 KaTtactpodunyeckoe Peskoe npekpalleHune Bbixoda pacTeopa.
n bonee CHwXeHne gaBneHust Hacoca.
YBenn4yeHne Beca Ha KpHoke.
Pabota npekpaliaetcsi.
Heobxoanmbl Mepbl NPOTUBOAENCTBUS.



CDaKTOpr, CﬂOCOﬁCTByI-OI.IJ,VIe npocbvmaKTM Ke
nArnniliAaHuIA

Ilpedynpexcoenue noznoweruti
Crudicenue 2u 4ecKkD20 [ Crusiceriue 2udpodunamusieckozo
oagnenus oagnenusn
Cruorcenue mwr:moam] bypenue "na Pezynuposanue Iod6op komnonoexu
UUpKyupyroweu npo- pasrogecuu" CHipyrITypHO- Oypunsrozo
bIGOYHOU HCUOKDCIU MEXAHUYECKIX uHCTHpYMenma
ceoiicme
Ilpumenenue obnezyennsix
NPOMBIBOMHBIX HCUOKOCMEU Ozpanuvenue cxo- Ilpoeedenue

pocmu atyaamof)b- HPOMENHCYMOYHbBIX

Ecmecmeennsie eoonvie Imyabcuormsle i e 3% paon

cycnensuu pacmeopel
, Pacxaycusariue u Ihasnoe eoccma-
épaujerue KooHHb! Hognenue YupKy-
P"C"::P”‘ € o Aaa;p;apoeauuue neped nyckom Hacoon] nAuuU
Pezynuposanue cxo- Pezynupoeanue cxo-
TI'moobpazrsie azermst poam&y 1 npopabonau mmatmmmmguqao

Ipedomepawieriue Bypenue omoensuvix
obpazosarun UHMEpeanos pomop-
QUIbHUKDE HbIM CHocoboM




OPrAHU3ALMOHHbIV PA3LE

* PezynupoesaHue ceolicme 6ypoebix pacmeopoe. PerynnpoBaHue ninoTHOCTH
BypoBoro pacteopa 3a CHET MPUMEHEHNSA COBEPLUEHHOW OYUCTKN €ro OT rnecka u
YacTul BbIOypeHHoU nopogbl. Micnonb3oBaHne 6ypoBbIX pacTBOPOB C HU3KUM
cogepxaHnem TBepaon asbl, C HU3KUM NpeaesibHbIM CTaTUYEeCKUM HanpsiXKeHneMm
cOBUra U ¢ HA3KOW BA3KOCTbLIO NPMBOAUT K CHXKEHWUIO AaBNEHNS Npu Crycke 1 nogbeme
TpyO. [lobaBneHne B pacTBOpP HEPTU N HANONHUTENEWN C LIENbIO CHN3UTb ero
NSIOTHOCTb M YBENUYUTL 3aKyNOpUBatoLLYyt0 CrnocobHOCTb. Aapaumsa OypoBoro
pacTtBopa. bypeHune ¢ npombIBKOM 326051 TEXHMYECKOW BOLAOW, rae No3BOSISAOT
reosiormnyeckune ycriosusi.

«  Pez2ynupoeaHue ckopocmu crycKonodbeMHbIx onepayull N opyrnx
TEXHOMNOMMYECKUX onepaLmii, NPOBOAUMbIX B CKBaXKMHE (CKOPOCTb NPopaboTKuy,
MPOMEXYTOYHbIE NMPOMbIBKWN 1 BOCCTAHOBNEHWNE LIMPKYNALUK 1 Op.).

 OnpedeneHue onmumMasibHO20 3a30pa Mexoy 6ypunbHbIMU mpybamu u
CMeHKOU CKea)kuHbI. 3a CHET 3TOr0 yMeHbLUAKTCA Nepenaj AaBrneHust B 3aTpyOHOM
NPOCTPAHCTBE M BO3MOXXHOCTb CYXKEHUSI CTBOSA CKBaXKMHbI.

U3sMeHeHUe KOHCMPYKUUU CK8a)XUH C LIeNbto n3bexaTb BO3AENCTBUS YTKENEHHbIX
PacTBOPOB Ha HEOOCAXXEHHYIO YaCTb FOPHbIX NOPO, CKITOHHbIX K TMAPOpaspbIBY.

[MpodomnakTnyeckme mepbl No npeaynpeXxageHnto NornoLeHnm cBoaATCA B OCHOBHOM K
perynmpoBaHmio CBOUCTB BYypOBbIX pacTBOPOB 1 COBMOAEHNIO TEXHOSTOMMYECKNX
npaBun NPOBOAKU CKBaXXWH, HanpaBfieHHbIX Ha CHUXXeHWE JaBlieHUA Ha CTEHKY
CKBaXXWHBLI.



HanonHuTenun ansa n3onsauum 30H NOrnoLweHuns

I R N

HanonHutenu npu OypeHnu NPY POTOPHOM
(pasmep yactuy) 34 OypeHuu

LlennodaH (8o 7-12 mm) 0,1-1,0 0,1-0,3
Koxa-«ropox» (4o 8-10 mm) 0,1-0,5 0,5-7,0
KopaHoe BOSTOKHO 0,1-0,2 0,2-5,0
Cnoga-yewynka (4o 7-10 mm) 0,1-0,2 2,0-7,0
KepamsauT (4o 5 mm) - 0,5-5,0
Pe3nHoBasi KpoLuKa (4o 8 MMm) - 0,5-5,0
[MogconHe4vHas nyara - 0,5-5,0
[MepnnT BCNy4YEeHHbIN - 0,5-5,0

Onunku gpeBecHble - 0,5-5,0



TaMMNOHBbI

« CMmecb BypoBOro pacteopa C HanosTHUTENSIMU
(MM NX CMEecCLIO).

* BeHTOHUTO-OUTYMHasa nacra.
« TaMnOHbLI Ha yrneBogopoaHOU OCHOBE:

« consipobeHToHUTOBaA cmecb (CBC) ¢
nobaskou nnu 6e3 nodasku NAB.

* HedpTebeHToHUTOBas cmech (HBC).
o 3amMasKu.
» JlaTekc.



TaMnoHaXHble LeMeHTbl 1 pacTBOPbI

PacnpocTpaHeHHbIM METOA0M U30MSALMU MOrMoLaoLLIMX NI1acToB
ABNSAETCHA 3aKayka B CKBaXXNHY LLEMEHTHOW CMECH.

N3onauma nornowuatowmx rnnactoB OCYLLECTBAETCA pacTBOpamMu,
nactamun n ObicTpocxBaTbiBawowmmmca cmecamum (bCC),
NPUroTOBMEHHBIMU U3 TAMIMOHAXHbIX LLEMEHTOB.

[MonumepHble TaMMNOHaXXHbIE PACTBOPbI.

TaMmnoHaXxHble nacTbl NPUroTaBNUBaOT Ha FMUHUCTOW OCHOBE UMK
Ha OCHOBE HEOPraHNYeCKNX BAXKYLLMX BellecTB. [1acTbl Ha IMUHUCTOWN
OCHOBe npeacTaBnsAoT cOO0N BbICOKOBSA3KME TaMMNOHbI, KOTOPbIE
NPUMEHSIOT A1 NPOBEAEHUSA TAMMOHaXHbIX PpabOT MO CHUXXEHUIO
MHTEHCMBHOCTW NOIMOLLEHUs ¢ nocneayoLwmnm 3akadnsaHnem bCC
NN Kak caMOCTOATENbHbIE 30NUPYHOLLIME CMECU MPU HU3KOW
MHTEHCUBHOCTW nornoLleHus. NacTbl Ha OCHOBE HEOPraHNYECKUX
BSKYLLMX BELLEeCTB ABNAITCS TBEpAELWMMN MaTepuanamMu.



9KOHOMUYECKWUN PA3OE

OcHoBHbIE 3a4a4n uccrnegoBaHms NornoLlaLmMx NiacTos:

1) U3y4yeHne NUTONOrMYecknx ocCobeHHOCTEN NOPO/ B 30HE MOTMOLLEHUI, a Takke UX
MOPUCTOCTU, TPELLIMHOBATOCTU U KABEPHO3HOCTW;

2) onpeneneHune rmyounHbl 1 MOLLHOCTW 30HbI;

3) BbISIBNIEHWE KONMMYeCTBa MorfiowaroLLmnX ropnsoHTOB;

4) oueHKa pacKpbITUA TPELUUH;

5) U3MepeHne NacToBOro AaBneHuns;

6) onpenerieHMe CKOpoOCTU U HanpaBeHUsa ABMXEHUS XUOKOCTU MexXay nracramu;

7) oueHKa UHTEHCMBHOCTM NOrMNOLLEHNS NPOHMNLAEMON 30HbI;

8) onpeaeneHne pakTM4ecKoro AmameTpa CKBaXXMHbI B UCCrieqyeMOoM UHTepBare;

9) onpefeneHne MMHepanmsaunm NnacToBbIX BOA, TEMMepaTypbl OKpyXatoLwmx nopos.

3710 NO3BONSAET: NPOrHO3MPOBaTh BO3MOXXHOCTb BCTPEYM CKBAXKMHOW NOrMOLALWMNX NNacToB;
NpaBuUIibHO BbIOMpaTb MeTOAbI NPeaynpexaeHns 1 NMKBMaaumMmM punsTpaumm XXMoKocTm ns
CKBaXVHbI B NNacT; 3KOHOMHO pacxodoBaThk Matepuaribl; rapaHTUpoBaTh yCrex NPoBOANMbIX
MeponpuATMIA NO NpeaynpexaeHnto 1 NMMKBMAALMM NOTMOLLEHWA.



OxpaHa Tpyaa, HeAp U OKpPY:KaUIeH
cpeabl.

* B cooTBeTCTBMU C AEUCTBYHOLLMMU 3aKOHaAMMN U
HOPMaTMBHbIMW NPABOBbLIMW aKTaMN B
TEXHOJTOMMYECKON CXEME AOSTKHbI ObITb
npeayCcMOTPEHbI TEXHONOIMMYECKNe n
OpraHn3aLnoHHO - TEXHUYECKME MEPONPUSATUS,
obecneuvnBatoLme oxpaHy Heap, besonacHoCTb
nogen u NpUpogHou cpenbl Npu pasdypusaHnm 1
aKkcnnyaTtauum nog3eMHbIX BOOOHOCHbIX
ropu3oHTOB. Bce aTn MeponpuaTusa BbINOMHSAOTCS
N KOHTPONMPYIOTCS C y4eTOM TpeboBaHNM
[locropTexHaasopa Poccum u cneunanbHO
YNOSTHOMOYEHHbLIX OPraHoB B 00/1acTn oxXpaHbil
OKpYy>KatoLlen npmpogHon cpepbl.



3AKITIOYMEHUE

Llenbto aunnomHon paboTsl SABNSANOCh UCCNeaoBaHME
reorpado-aKoHOMUYECKUN CBEOEHUN N aHANN3 TEXHOSIOMMK
npoBeaeHNA BCKPbITUIM 30H NOrMoLeHnn B npoLecce
bypeHus.

[ns gocTukeHnsa aTon Luenu, oObinu peLleHbl creayouime
3aJauu:

1. U3y4eHbl reorpado- akKOoHOMUYeckme cBeaeHna u
cTpaTturpaduu;
2. BbisiBNeHa TeXHONOrMs BCKPbITUS 30H NOrTIOLWLEHNN U

pacyeT napamMeTpPoB BCKPbITUA 30H NOMMOLEHWU NPU
npouecce bypeHus;

3. OueHnnn adpPEKTUBHOCTb MPUMEHSAEMbIX METO/OB.

[TornoweHne 6ypoBOro pacteopa — 3To NepeTok OypoBOro
pacTBoOpa 13 CKBaXXWHbI B NfiacT. 9TO CaMbli
pacrnpocTpaHeHHbIN BN OCITOXHEHUN NPU BYPEHNN CKBaXKUH.
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